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Foreword

The Women’s Health Education Network (WHEN) is pleased to present these
guidelines, designed to support exercise professionals, educators, business leaders,
and, most importantly, women themselves. Unlike conventional guidance that often
focuses solely on the baby’s/fetus safety, these guidelines place equal emphasis on
the long-term health and well-being of the woman. This approach reflects our
commitment to prioritising women’s health beyond the immediate needs of pregnancy,
empowering them with knowledge that safeguards their futures and enables informed
decision-making.

There are significant gaps in research on exercise in pregnancy, particularly when it
comes to understanding how the physical changes during this time impact a woman’s
long-term health. Much of the evidence available focuses on the safety of the fetus with
limited consideration given to the broader implications for the woman. Long-term
studies into the effects of pregnancy on musculoskeletal and pelvic health are
especially scarce, leaving women without the full picture of how certain activities may
impact their bodies in the future.

The development of these guidelines was shaped by WHEN’s work on the Miscarriage
Project, where the lack of research on the physical changes following miscarriage led
us to examine pregnancy as a whole. With no existing framework to guide us, we relied
on insights from a wide range of health professionals—including obstetricians,
gynaecologists, exercise physiologists, physiotherapists, psychologists, continence
nurses, cardiologists, podiatrists, and more who contributed their expertise and
research. Their work provided a robust foundation for the recommendations contained
in these guidelines, ensuring that they address not only the immediate needs of
pregnancy but also the long-term health of women.

These guidelines are the result of an extraordinary collaboration among health
professionals from a wide range of disciplines. To honour the depth and authenticity of
their contributions, we have preserved the distinct perspectives and approaches they
brought to the work. This means you may notice variations in tone and style throughout
the document—something we see as a reflection of its strength. By embracing this
diversity, we ensure that the guidelines capture the full spectrum of expertise needed to
support women’s health during and beyond pregnancy.

While existing guidelines from respected bodies such as the Royal Australian and New
Zealand College of Obstetricians and Gynaecologists (RANZCOG), the American
College of Obstetricians and Gynaecologists (ACOG), and the World Health
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Organization (WHO) provide a strong foundation, the Women’s Health Education
Network (WHEN) takes a unique approach. Our focus shifts to the woman herself—not
just her pregnancy or baby. These guidelines are not a comprehensive rewrite of all
existing recommendations; instead, they aim to address specific topics where
women’s long-term health has often been overlooked. By emphasizing the
physiological changes of pregnancy and their potential lifelong impacts, this document
places the woman’s health and well-being at the heart of care, recognizing that
supporting her ensures the best outcomes for both mother and baby. We seek to build
upon the work of these global authorities, not to replace it, by providing a perspective
that integrates evidence-based insights and fills critical gaps in understanding how
exercise affects women during and beyond pregnancy.

Ultimately, these guidelines are about changing the narrative. Pregnancy is not just a
finite event but a transformative time that has lasting effects on a woman’s body and
life. We created these guidelines because we recognised a critical gap: women were
not being given the full picture on exercising safely during pregnancy. Much of the
existing guidance prioritizes the baby’s safety without addressing long-term impacts on
the woman, and there is often a lack of transparency about what we truly know—and
what remains unknown. This lack of information means women make choices without
understanding the potential risks to their future health, and we believe they deserve
better.

We also recognize that the psychological effects of certain risks, such as the fear of
falling or the anxiety of unnecessary investigations, can compound the physical
challenges of pregnhancy. These guidelines aim to minimize these risks while providing
professionals and women alike with practical, safe, and transparent
recommendations.

By acknowledging gaps in research, prioritising transparency, and placing women at the
centre of care, WHEN is proud to provide recommendations that not only protect but
also empower women for a lifetime of health and well-being.

We acknowledge that not all individuals with a uterus identify as women. However,
throughout this document, we have used the term "woman" as the research and
available evidence on pregnancy and exercise are primarily based on studies involving
women. This terminology reflects the existing body of literature while recognizing the
diversity of gender identities among those who may experience pregnancy.
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Glossary of Terms: Exercise & Pregnancy Guidelines
A

e ACOG (American College of Obstetricians and Gynecologists) — A
professional organization that provides clinical guidelines on pregnancy care,
including exercise recommendations.

o Aerobic Exercise — Sustained physical activity (e.g., walking, swimming) that
supports cardiovascular fitness and is generally recommended during
pregnancy with appropriate modifications.

e Balance Training — Exercises designed to improve stability and reduce fall risks,
which should be modified during pregnancy to avoid unstable surfaces and
single-leg movements.

o Biomechanical Changes - Physical changes in posture, weight distribution, and
joint stability caused by pregnancy, requiring exercise modifications to prevent
strain and injury.

o Cardiovascular Adaptations — Pregnancy-related changes to heart rate, blood
pressure, and circulation that impact exercise safety and tolerance.

e Compression of the Inferior Vena Cava (IVC) - The restriction of blood flow
caused by the growing uterus when lying flat on the back, which can lead to
dizziness, fainting, and reduced fetal circulation.

¢ Double-Leg Work - Exercises that engage both legs simultaneously,
recommended over single-leg work to reduce strain on the pelvis and joints
during pregnancy.

o Exercise Modifications — Adjustments to standard movements that
accommodate pregnancy-related changes, ensuring both safety and
effectiveness.
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Falls Prevention — Strategies aimed at minimizing fall risks, including avoiding
single-leg work, unstable surfaces, and rapid position changes during exercise.

Fitness Professional — A certified instructor, personal trainer, or Pilates
instructors responsible for designing and supervising safe and effective exercise
programs, including those tailored for pregnant women.

Gestational Age — The number of weeks a woman has been pregnant,
influencing exercise adaptations and restrictions.

Heavy Weights — Generally considered as lifting loads over 15 kg in women
without an established lifting background. This figure is a conservative
population guide informed by pelvic floor research in non-pregnant female
weightlifters (Forner et al., 2020), rather than an absolute limit. Load should be
individualised according to training history, symptom response and the
physiological changes of pregnancy.

Hormonal Changes - Pregnhancy-related increases in relaxin, estrogen, and
progesterone, which loosen ligaments and affect joint stability.

Informed Decision-Making — The ability of women to make educated choices
regarding exercise during pregnancy, based on transparent and evidence-based
information.

Joint Laxity — Increased flexibility in joints due to pregnancy hormones, making
them more susceptible to strain or injury.

Laxity (Ligament Laxity) — The loosening of ligaments, primarily due to relaxin,
increasing the risk of pelvic instability and joint discomfort.

Miscarriage Project — A research initiative that informed WHEN’s pregnancy
exercise guidelines, highlighting the gaps in knowledge about the long-term
physicalimpacts of pregnancy.
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¢ Musculoskeletal Health — The condition of muscles, bones, and joints, which is
significantly affected by pregnancy-related weight gain and postural changes.
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Pelvic Floor Dysfunction (PFD) — Weakness or impairment of pelvic floor
muscles, leading to symptoms like incontinence or prolapse, which can be
exacerbated by certain types of exercise.

Pelvic Girdle Pain (PGP) — Pregnancy-related pain in the pelvic region, affecting
up to 44% of women, with single-leg weight-bearing activities being a known
aggravating factor.

RANZCOG (Royal Australian and New Zealand College of Obstetricians and
Gynaecologists) — A professional body that provides evidence-based guidelines
on pregnancy care.

Safe Exercise Modifications — Adjustments to exercise routines to reduce risks
associated with pregnancy-related biomechanical and cardiovascular changes.

Sidelying Exercises — Movements performed while lying on the side,
recommended as an alternative to supine exercises in pregnancy.

Single-Leg Work - Exercises involving only one leg at a time, which should be
avoided due to increased strain on the pelvis and joints.

Small Group Training — Defined as exercise sessions with up to 3 participants,
allowing for individualised supervision while maintaining a group format.

Supine Hypotension Syndrome - A condition where lying flat restricts blood
flow, leading to dizziness and low blood pressure.

Trimester (First, Second, Third) — The three stages of pregnancy, each requiring
specific exercise adaptations.

Unstable Surfaces — Exercise platforms (e.g., balance boards, foam mats) that
should be avoided due to pregnancy-related balance changes.

Weightlifting in Pregnancy - Strength training that should be modified during
pregnancy to account for physiological changes including ligamentous laxity,
altered load transfer and increased intra-abdominal pressure. These changes
may reduce tissue tolerance and increase strain on the pelvic floor and joints
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compared to pre-pregnancy capacity. As a general guide, loads over 15 kg are
not recommended for women without an established lifting background.
Women with prior lifting experience should adjust loads relative to their pregnant
physiology and symptom response rather than pre-pregnancy performance, with
particular attention to pelvic floor symptoms such as pressure, heaviness or
loss of control.

WHEN (Women’s Health Education Network) — A non-profit organization
specializing in evidence-based women’s health education, including exercise in
pregnancy.

WHO (World Health Organization) — A global health authority providing
recommendations on maternal and fetal health.
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Guideline Development Process

These guidelines were developed using a multidisciplinary model. Subject-matter
experts across obstetrics, exercise physiology, sports medicine, midwifery, continence
nursing, physiotherapy, psychology, general practice and public health contributed to
sections outlining the physiological and psychological changes that occur during
pregnancy. Specialist input from each discipline informed the interpretation of
evidence within their area of expertise. The document was then consolidated and
structured by two researchers to ensure clarity, coherence and consistency across
sections. Consumer perspectives were incorporated through focus group discussions,
which informed the principles underpinning practical recommendations and decision-
making guidance. Evidence was graded using a structured framework to ensure
transparency and consistency in the strength of recommendations throughout the
document.

Executive Summary

The Women’s Health Education Network (WHEN) is proud to present these pregnancy
exercise guidelines, designed to provide clear and practical recommendations for
fitness professionals, educators, and women. These guidelines are not about limiting
activity but empowering women with the knowledge they need to make informed
decisions about their bodies during pregnancy and beyond.

Pregnancy is an important opportunity to promote safe physical activity, particularly for
women who were previously inactive. Engaging in regular exercise during pregnancy
can provide significant long-term health benefits, including reducing excessive weight
gain, lowering the risk of gestational diabetes and hypertension, and improving
maternal mental health. These benefits extend beyond pregnancy, supporting overall
cardiovascular and musculoskeletal health while reducing the risk of conditions such
as type 2 diabetes, cardiovascular disease, depression, dementia, and joint or back
pain.

Historically, exercise guidelines for pregnancy have focused predominantly on
baby/fetal safety. While this remains crucial, these recommendations aim to give equal
weight to the long-term health and well-being of women. WHEN’s approach centres
women as informed decision-makers, recognizing that pregnancy is one chapterin a
lifetime of physical, emotional, and mental health.

These guidelines are the product of extensive collaboration with health professionals,
including obstetricians, gynaecologists, physiotherapists, exercise physiologists,
psychologists, and others. Recognising significant gaps in pregnancy-related exercise
research, we have prioritised transparency in presenting the known risks, uncertainties,
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and long-term health implications for women. In areas where pregnancy-specific
longitudinal research is limited, relevant evidence from non-pregnant female
populations, athletic cohorts, or mechanistic models has been included to provide
contextual understanding of load response, connective tissue behaviour and pelvic
floor function. Psychosocial evidence has also been incorporated where it informs
understanding of the psychological impacts of physical risk during pregnancy, including
anxiety, fear of falling and the burden of unnecessary medical investigations. These
studies are clearly identified within the text and are used to inform precautionary
guidance rather than to imply direct pregnancy-specific outcomes.

While the absence of definitive research does not confirm safety, it underscores the
importance of caution. This document bridges the gaps by providing practical
recommendations that emphasize the woman's entire life course—not just the
pregnancy period. By openly addressing the limitations in available evidence, WHEN
ensures that women and their fitness professionals can make informed choices that
prioritize safety, health, and confidence both during and beyond pregnancy.

Key Recommendations

Supine and Flat Positions

¢ Recommendation: Avoid lying supine or flat from the second trimester onward
(from 12 weeks), aligning with recommendations from RANZCOG, ACOG, and
other respected authorities. Safer alternatives include side-lying, seated,
standing, or wedging positions, which provide support and reduce risks while
maintaining comfort.

o Rationale: Every woman’s pregnancy is unique, and the compression of the vena
cava in the supine position can reduce blood flow to both the mother and baby,
with the timing of this effect varying significantly between women. This variability
necessitates a cautious approach, as reduced blood flow can lead to fainting,
posing physical risks such as falls. Beyond the physical impacts, fainting can
result in significant psychological distress, including anxiety, guilt, and the
burden of unnecessary medical investigations. By adopting conservative
practices, women can remain active without these risks, ensuring a safer and
more confident exercise experience.

Balance and Falls Risks

¢ Recommendations: Modify or avoid standing on moving equipment, performing
weight-bearing single-leg movements, or stepping up onto elevated or unstable
surfaces during pregnancy, particularly in group settings where individual
supervision is limited, and where they provoke symptoms or instability. If
exercises on unstable surfaces or reformers are included, they should only be
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performed under one-on-one supervision or in very small groups where
individual attention is guaranteed. Healthcare professionals should educate
pregnant women about the increased fall risks and encourage risk mitigation
strategies, such as modifying exercises, providing physical support, and using
stable surfaces.

o Rationale: Given the biomechanical and haemodynamic changes and
associated risks during pregnancy, exercise guidelines should avoid
recommending single-leg movements and exercises on unstable equipment,
particularly in group settings where individual supervision is limited. These
activities carry a heightened risk of falls due to the rapid changes in a pregnant
woman’s centre of gravity.

Psychological Impact of Falls

¢ Recommendations: To mitigate both physical and psychological impacts of
falls, exercise guidelines should adopt a holistic approach that addresses not
only fall prevention but also emotional support for pregnant women. Exercise
professionals should prioritize exercises that reinforce a woman’s sense of
control and security. Exercise programs should be paired with educational
components that address both physical and mental health aspects of fall
prevention. By informing pregnant women of safe movement practices,
professionals can empower them to remain active with confidence, thereby
supporting their overall well-being.

¢ Rationale: Falls during pregnancy not only pose physical risks but also have
psychological implications. The fear of falling, actual injuries, and subsequent
medical investigations can cause significant distress, guilt, and anxiety,
potentially discouraging women from engaging in future exercise. Additionally,
the worry about harming the baby can exacerbate emotional strain. Falls also
carry significant obstetric risks, including placental abruption and preterm
labour. For a full outline of obstetric risks associated with falls, clinicians and
women should refer to RANZCOG guidelines for comprehensive guidance on
obstetric risk management (www.ranzcog.edu.au). These guidelines are
designed to complement, not replace, that clinical framework. In addition,
cardiovascular adaptations in pregnancy, including altered blood pressure
regulation and venous return, are directly relevant to fall risk through their
association with dizziness, syncope and orthostatic intolerance, and are
therefore considered alongside musculoskeletal factors in this section.
Recognising these psychological effects is essential to supporting pregnant
women holistically, as the emotional toll of a fall can significantly impact a
woman’s confidence, well-being, and willingness to remain active. By prioritising
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safety in prenatal exercise, fitness instructors can help reduce undue stress,
prevent physical and psychological complications, and foster a healthier, more
confident pregnancy experience.

Pelvic Pain (PGP)

Recommendation: Pregnant women should be encouraged to maintain physical
activity with an emphasis on symmetrical, stability-focused movements that
strengthen the pelvic and core muscles. For those already experiencing PGP,
continuing to exercise with appropriate modifications is critical for symptom
management and overall health. Supervised, personalised exercise programs
that avoid higher balance-demand movements, such as load-bearing single-leg
exercises, that may provoke pelvic floor symptoms or instability, can support
functional improvement and pain reduction. Modify or avoid weight-bearing
single-leg movements where they provoke symptoms or instability, particularly
in group settings without individualised supervision. Supportive props and
avoiding prolonged standing can also alleviate discomfort.

Rationale: PGP affects up to 44% of Australian women during pregnancy, and its
occurrence is unpredictable, making a cautious approach essential. The pain
can have severe psychological and physical consequences, including reduced
mobility, mental health challenges, and impact decisions about limiting future
pregnancies. Women experiencing PGP may also face challenges in their
professional lives or require significant lifestyle adjustments. Given the high
prevalence and uncertainty around its causes, WHEN adopts a precautionary
approach by recommending double-leg, stable exercises to reduce strain and
prevent exacerbation of symptoms.

Weightlifting

Recommendation: Moderate resistance training during pregnancy, supported by
pelvic floor exercises, is recommended to maintain strength and stability. Heavy
lifting is approached with caution given the absence of long-term evidence on
maternal pelvic floor and musculoskeletal outcomes. Pregnancy alters
connective tissue behaviour, load transfer and intra-abdominal pressure in ways
that may reduce tissue tolerance, though the long-term implications remain
unknown. As a general guide, loads over 15 kg warrant caution for women
without an established lifting background, informed by pelvic floor research
showing associations between heavier loads and prolapse symptoms in non-
pregnant female weightlifters (Forner et al., 2020). While this evidence is not
pregnancy-specific, it reflects load-symptom relationships relevant to pelvic
floor health. Load prescription should be individualised based on training history
and symptom response (Currier et al., 2026). Women with prior lifting
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experience should adjust relative to their pregnant physiology, not pre-
pregnancy performance. Additionally, the weight a woman carries naturally
increases throughout pregnancy due to fluid retention, fat accumulation,
placental growth, and fetal development.

¢« Rationale: Pregnancy naturally increases the load on a woman's joints due to
weight gain and hormonal changes, such as increased relaxin, which loosens
ligaments and reduces joint stability. Adding the strain of heavy lifting amplifies
these effects, potentially leading to long-term issues like incontinence, pelvic
organ prolapse, and chronic joint pain. Women choosing to lift weights should
receive tailored guidance and education about proper techniques and safety
precautions to minimize risks while maintaining strength and mobility.

Running

e Recommendation: Runningis a personal choice, and there is currently no long-
term research on how running during pregnancy affects a woman’s
musculoskeletal health in later life. While running may be beneficial for joint
health in non-pregnant populations, pregnancy introduces significant
biomechanical and hormonal changes that alter joint loading, ligament laxity,
and pelvic stability.

For women accustomed to running before pregnancy, or those who choose to
run during pregnancy, adjustments in intensity, distance, and surface choice
should be considered to accommodate these physiological changes.
Strengthening and activating the pelvic floor, glutes, and deep core muscles can
help support the body if a woman chooses to continue running.

Given the absence of long-term research, WHEN encourages transparency in
decision-making. Women should be made aware of the potential unknowns
regarding running’s long-term effects on their joints and pelvic floor so they can
make informed choices about their exercise routine.

e Rationale: Pregnancy naturally increases the load on a woman’s joints,
compounded by hormonal changes that loosen ligaments and reduce joint
stability. Running introduces additional high-impact forces, which can
exacerbate these stresses, The long-term musculoskeletal implications of these
additional loads during pregnancy remain unknown. Women who choose to run
should prepare their bodies through pelvic floor training, activation exercises,
and appropriate footwear. Alternating running with low-impact activities, such
as swimming or walking, can further reduce strain while promoting overall health
and mobility.

Additionally, pre-pregnancy fitness levels should be considered when engaging
in exercise during pregnancy. Women who were previously inactive can
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gradually incorporate safe, evidence-based movement to support their health
during and beyond pregnancy. A high-intensity program is not recommended as
a starting point; instead, a gradual, progressive approach allows the body to
adapt safely.

Closing Statement

These guidelines do not replace existing recommendations but build upon the
foundations established by respected bodies such as RANZCOG, ACOG, and the WHO.
WHEN enhances these frameworks with a unique, woman-centred perspective. Our
approach not only addresses the immediate concerns of pregnancy but also
emphasizes the long-term health and well-being of women.

These guidelines also acknowledge the Australian Guidelines for Physical Activity in
Pregnancy and Postpartum (Brown et al., 2022), commissioned by the Australian
Government Department of Health and developed with input from ESSA, Sports
Medicine Australia and other national bodies, and the associated Physical Activity and
Exercise During Pregnancy Screening Tool (Hayman et al., 2021), endorsed by Exercise
and Sports Science Australia, Exercise is Medicine Australia, Fitness Australia and
Sports Medicine Australia. Where WHEN’s recommendations extend beyond these
resources, this reflects our specific focus on long-term maternal musculoskeletal
health, pelvic floor outcomes, pelvic girdle pain prevention, supine positioning
rationale, falls risk and the psychological impacts of exercise during pregnancy. These
are areas not addressed in existing Australian guidelines.

By openly acknowledging gaps in research and providing clear, evidence-based advice,
these guidelines aim to empower women with the knowledge to make informed
decisions. We believe that women deserve transparency and practical guidance that
supports them through pregnancy and beyond, ensuring they remain active, confident,
and healthy for a lifetime.
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Research Focus: Lying on Your Back During Pregnancy

Maintaining optimal maternal health is crucial during pregnancy to ensure the well-
being of both the mother and the developing fetus. Exercise during pregnancy has been
increasingly recognised for its benefits in reducing the likelihood of pregnancy
complications and providing long-term health advantages. For example, exercise can
help manage maternal weight gain and improve cardiovascular fitness (Proceedings of
the 2023 International Maternal Newborn Health Conference, 2024). Additionally,
physical activity can alleviate common pregnancy discomforts such as back pain and
constipation, while reducing the risks of conditions like gestational diabetes,
gestational hypertension, and pre-eclampsia (Proceedings of the 2023 International
Maternal Newborn Health Conference, 2024).

However, there remains significant confusion and inconsistency regarding certain
exercise practices during pregnancy, particularly those involving lying on the back.
Conflicting advice from healthcare providers and the fitness community creates
uncertainty for pregnant women, often leading to hesitation or fear of engaging in
physical activity (Finley et al., 2020).

This literature review critically analyses existing research on the effects of lying on the
back during pregnancy and explores current recommendations and evidence-based
guidelines. Through a review of recent evidence, this paper aims to provide clarity and
inform safe exercise practices for healthcare providers and pregnant individuals.

Medical organisations such as RANZCOG, and the ACOG recommend that women
avoid lying supine from 12 weeks of gestation onwards. This recommendation is based
on the risk of inferior vena cava (IVC) compression by the growing uterus, which can
impede venous return, reduce cardiac output, and potentially affect fetal blood flow.
While some fitness guidelines suggest later timelines, RANZCOG and ACOG maintain
that taking a more conservative approach from 12 weeks minimizes these risks and
provides a safer standard for all pregnant women (RANZCOG, ACOG, 2024).

Exercise & Pregnancy guidelines 2025 | Version 2 | Reviewed April 2026 |
www.when.org.au®© |Page 28


http://www.when.org.au/

WHEN ,5)

/' WOMEN'S HEALTH
I EDUCATION NETWORK

Assessing Rationale Behind Pregnancy Guidelines

Physiological Implications of Lying Supine

Lying supine, or flat on one's back, is common in various exercises and daily activities.
However, concerns have been raised regarding its safety during pregnancy, primarily
due to the compression of the inferior vena cava (IVC) by the growing uterus (Jeffreys et
al., 2006). This compression can reduce venous return, lower cardiac output, and
potentially affect both maternal and fetal well-being. In particular, compression of the
IVC has been linked to supine hypotension syndrome, which can cause symptoms and
signs like dizziness, fainting, and reduced blood flow to the fetus. The potential for
symptoms like dizziness or syncope during supine positioning extends beyond
immediate physical risks. Such experiences can lead to heightened anxiety and may
trigger unnecessary medical interventions, placing additional emotional and physical
strain on the mother

In Australia, it is recommended that women avoid sleeping or lying flat on their backs
after 28 weeks of gestation to reduce the risk of stillbirth (Safer Care Victoria, 2021).
Similarly, the Australian Department of Health advises women to avoid extended
periods of motionless supine positioning, especially if it leads to dizziness or light
headedness (Brown et al., 2020).

Regarding exercise specifically, sources such as Sports Medicine Australia and the
Royal Women’s Hospital recommend to women that supine exercises be avoided
beyond 16 weeks gestation (Sports Medicine Australia, 2024; The Royal Women’s
Hospital, 2019). These recommendations align with similar guidelines in countries such
as Canada, Denmark, France, Japan, Norway, Spain, the UK, and the USA, where
caution is advised regarding supine exercise after the second trimester (Mottola et al.,
2018). However, much of this guidance is based on expert opinion rather than concrete
scientific evidence (Mottola et al., 2019). Queensland Health however, another major
provider of maternity care in Australia, do not detail a specific gestation in their
recommendations against lying flat for exercises. Their website outlines avoiding lying
supine, activity with risk of falls or excessive stretching during pregnancy (Queensland
Health, 2024). In slight contrast, Canadian guidelines from 2019 noted that the advice
against supine positions is based on low-quality evidence and should be considered a
weak recommendation (Mottola et al., 2018).

Evidence from Clinical Studies

There is limited direct evidence on the effects of supine exercises during pregnancy. An
Australian study conducted in 1988 used cardiotocography (CTG) to monitor fetal heart
rate during supine exercises. The study found transient changes in fetal heart rate that
were attributed to the effects of supine hypotension, which compromised placental
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blood flow (Green, Schneider, and MacLennan, 1988). Of the 25 participants, six
experienced abnormal outcomes, with one requiring a Caesarean section on the same
day due to abnormal CTG readings. Another participant had a stillbirth 13 days after the
exercise session. Although the study was small and inconclusive, the findings raised
concerns about the safety of supine exercises in pregnancy.

A 1999 study examined heart rate, blood pressure, and fetal heart rate in healthy
pregnant women during various exercise postures, including supine positions with a 30°
tilt (Avery et al., 1999). The study found that pregnant women had higher heart rates
than non-pregnant controls but similar blood pressure responses, supporting the safety
of moderate strength conditioning exercises. However, the study also reported
occasional fetal bradycardia (a slowed heart rate) in the supine posture, particularly
during and after exercise. The researchers concluded that avoiding supine exercises in
late pregnancy is advisable to reduce the risk of fetal bradycardia (Avery et al., 1999).
Given the limited direct evidence linking supine positioning with significant health risks,
a conservative approach that encourages alternative positions may better support
maternal and fetal safety during pregnancy.

Dalhaug et al. (2025) examined acute fetal physiological responses during supine
exercise in healthy, highly active pregnant athletes with prior resistance training
experience and did not demonstrate sustained fetal harm from short-duration supine
exercise in this population. This study has been reviewed and included in this updated
version. This is consistent with Mottola et al. (2019) who concluded that insufficient
evidence exists to determine whether supine exercise is associated with adverse fetal
outcomes. These findings are reassuring regarding fetal safety in active, experienced
women. However, neither study addresses maternal dizziness, syncope, fall risk or the
psychological burden of symptomatic episodes. The rationale for these guidelines is
not solely fetal-centred. It also reflects the maternal risks of supine hypotension, which
affects up to 10% of women (Dalhaug et al., 2025), and the associated risks of fainting,
falls and unnecessary medical investigations. Women deserve guidance that addresses
both fetal safety and their own wellbeing.
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Variability Among Pregnant Women

Individual Differences in Response to Supine Positioning

The timing and extent of physiological changes that occur during pregnancy can vary
greatly among individuals. For instance, the onset of IVC compression and its effects on
maternal and fetal circulation may not be uniform across all pregnancies. Several
factors, including body mass index (BMl), pre-existing health conditions, and fithess
levels, can influence how a pregnant woman responds to supine positioning.
Recognizing the unique responses to supine positioning allows for more personalised
exercise recommendations, which can reduce both physical strain and any emotional
distress from symptoms that might arise.

In particular, obese and overweight women may experience greater challenges related
to supine hypotension and exercise due to increased abdominal pressure and body
weight. These women often require more individualised, patient-centred care to ensure
their safety and comfort during physical activity (Sandsaeter et al., 2019). This variability
underscores the importance of tailoring exercise recommendations to the individual
rather than adhering to one-size-fits-all guidelines.

Women who participate in exercise on a high-level basis should consult with their
health provider for advice regarding their specific sport and activity (Sports Medicine
Australia, 2024). Generally, women experiencing a healthy pregnancy are encouraged
to continue their current exercise level for as long as they feel possible (Queensland
Health, 2024).
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Risks Associated with Prolonged Supine Position During Exercise

Potential Risks Beyond the First Trimester

Beyond the first trimester, the risks associated with lying flat on the back during
exercise become more pronounced. One study involving pregnant women around 28
weeks gestation found that uterine artery blood flow decreased by an average of 34%
when participants moved from a left lateral to a supine position (Jeffreys et al., 2006).
Reduced blood flow can potentially compromise oxygen and nutrient delivery to the
fetus, raising concerns about the safety of prolonged supine positioning in late
pregnancy.

While modifying exercise postures and avoiding prolonged supine positioning is
generally recommended, there is little direct evidence linking supine exercises with a
significant risk of fainting or falls due to IVC compression (Brown et al., 2020).
Nonetheless, the consensus among experts is that women should be mindful of the
risks and stop exercising if they experience dizziness or light headedness.

In addition to the physiological risks associated with lying flat, it is important to
consider the emotional impact on pregnant women. Experiencing symptoms such as
dizziness or fainting during exercise can cause significant anxiety, fear, and guilt. These
emotional responses may deter women from continuing physical activity, which is
crucial for both maternal and fetal health. A conservative approach to exercise
modifications may help avoid unnecessary medical investigations and reduce maternal
anxiety, supporting a more comfortable and assured pregnancy experience. By aligning
with the more conservative guidelines from RANZCOG and ACOG, we aim to reduce the
likelihood of such experiences, supporting women’s emotional well-being and
confidence in their exercise routines.
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Safe Alternatives to Supine Exercises

Alternative Exercise Positions

A wide range of exercises can be safely performed during pregnancy without requiring
supine positioning. For example, aerobic activities, lumbar stabilization exercises,
stretching routines, water-based exercises, and resistance training can all provide
significant health benefits while avoiding the risks associated with lying flat (Cilar
Budler and Budler, 2022; Queensland Health, 2024). Pelvic floor exercises are also
strongly recommended, as they can help prevent urinary incontinence and support
recovery after childbirth (Brown et al., 2020).

Sports Medicine Australia recommends modifying exercise postures after 16 weeks
gestation, encouraging pregnant women to perform exercises in seated or standing
positions (Sports Medicine Australia, 2024). Walking is another simple yet effective
form of exercise that can contribute to overall maternal health (Mottola et al., 2018).

Digital Health Coaching and Support

Digital health coaching platforms have also emerged as an effective way to encourage
physical activity during pregnancy. Such programs have demonstrated positive
outcomes, such as improved blood pressure control among pregnant women with
hypertension (Proceedings of the 2023 International Maternal Newborn Health
Conference, 2024). These platforms offer personalised guidance and support, helping
pregnant women stay active and engaged in safe exercise routines.

Exercise during pregnancy is vital for improving maternal health and long-term
outcomes for both the mother and baby. While there is evidence suggesting that lying
flat on the back can impact fetal blood circulation, particularly in late pregnancy, the
available research does not provide clear guidelines on the “safe” duration for supine
positioning. In the absence of definitive evidence, a conservative approach to exercise
during pregnancy prioritizes the health and well-being of both mother and fetus,
offering pregnant women the assurance needed to engage in safe physical activity.
Women should be encouraged to stay active while being mindful of any signs of
dizziness or fainting, and they should be educated about alternative exercise positions
that avoid the risks associated with lying on the back. Digital health coaching platforms
represent a promising avenue for promoting safe, effective and accessible physical
activity during pregnancy.
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Key Recommendations

Recommendations:

Avoid lying supine or flat from the second trimester onward (from 12 weeks),
aligning with recommendations from RANZCOG, ACOG, and other respected
authorities.

Pregnant women should be informed of the risks of dizziness or fainting and
encouraged to stop exercising if these symptoms occur.

Safer alternatives include side-lying, seated, standing, or wedging positions,
which provide support and reduce risks while maintaining comfort.

Rationale:

Every woman’s pregnancy is unique, and the compression of the vena cava in
the supine position can reduce blood flow to both the mother and baby, with the
timing of this effect varying significantly between women. This variability
necessitates a cautious approach, as reduced blood flow can lead to fainting,
posing physicalrisks such as falls. Beyond the physical impacts, fainting can
result in significant psychological distress, including anxiety, guilt, and the
burden of unnecessary medical investigations. By adopting conservative
practices, women can remain active without these risks, ensuring a safer and
more confident exercise experience.
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Critical Analysis of the Evidence on Supine Positioning During
Pregnancy:

The body of research reviewed here offers valuable insights but highlights a significant
gap in high-quality evidence specifically addressing supine positioning risks during
pregnancy. Research in this area is inherently challenging due to ethical considerations
around conducting studies that may pose risks to pregnant women and their fetuses.
As a result, many guidelines are conservative, extrapolating from related areas of study
rather than direct empirical findings.

Key strengths of the evidence include:

o Methodological Rigor in Available Studies: While high-quality studies on
supine exercise are limited, many reviewed sources, including systematic
reviews and clinical guidelines rated Level 1 and Level 2 in the table, adhere to
established frameworks like GRADE and PRISMA, ensuring rigorous data
analysis. These studies offer a foundational understanding and provide indirectly
relevant insights to guide conservative recommendations.

¢ Lowto Moderate Bias: Studies with Low Bias (e.g., RANZCOG 2020, ACOG
2020) strengthen clinical applicability, although some Moderate Bias studies
(e.g., Sandsaeter et al., Findley et al.) may limit generalizability due to smaller
sample sizes or homogeneity.

¢ Relevance to Practice: Despite the limitations, the reviewed studies cover
crucial topics such as venous return obstruction, syncope risk, and maternal
adaptations to positional changes, rated High Relevance in the table (e.g.,
Royal Women’s Hospital, RCOG). This breadth, although sometimes indirectly
applicable, is critical for developing guidelines that prioritize safety.

Acknowledging Gaps and Challenges in Evidence:

The lack of robust, direct evidence on supine positioning in pregnancy underscores the
difficulty of studying this topic. Many of the studies rely on indirect measures, expert
opinion, or findings from related fields, as direct experimentation is often not feasible
due to ethical concerns. This has led to variability across guidelines, with cutoffs for
supine positioning recommendations ranging from 12 to 20 weeks. The resulting
discrepancies underscore the need for a cautious approach that prioritizes maternal
safety, even amid limited data.

Additional Considerations for Maternal Well-being:

The potential impact of syncope or near-syncope episodes extends beyond immediate
physical risks. A sudden syncopal episode can lead to unnecessary tests, emergency
responses, and prolonged maternal anxiety, especially when these events occurin
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clinical or public settings. The stress of additional testing, and the worry surrounding it,
add to the burden on pregnant women. Consequently, conservative guidelines that aim
to minimize these risks serve not only to protect physical health but also to reduce the
psychological strain associated with unexpected episodes.

Notable limitations include:

¢ Limited Sample Size and Diversity: Smaller participant pools, as seen in
studies rated Moderate Bias (e.g., Sandsaeter et al), hinder the generalizability
of results. Increased sample sizes and diversity would strengthen future findings
and improve guideline consistency.

¢ Reliance on Expert Opinion and Indirect Data: With direct studies often
unfeasible, guidelines such as those from Level 3 Evidence sources rely on
expert consensus or indirect data. While these perspectives are valuable,
empirical support would enhance reliability for clinical decision-making.

¢ Inconsistent Gestational Cutoffs: Variability in recommendations (from 12 to
20 weeks) across guidelines reflects the lack of conclusive evidence. This
underscores the need for conservative, flexible guidelines that adapt to
individual patient needs and risk factors.

Background on Evidence Levels:

Given the absence of definitive studies, a dual grading system (out of 25 and evidence
levels) allows for a nuanced understanding of evidence quality:

e Level 1 Evidence: High-quality systematic reviews or large cohort studies,
though limited in direct applicability to supine exercise, provide a reliable
foundation for cautious guideline development.

e Level 2 Evidence: Well-designed observational and qualitative studies add
valuable insights but may lack generalizability across all pregnancy contexts.

¢ Level 3 Evidence: Smaller case series or expert opinions inform guidelines
contextually but often lack empirical backing, useful mainly for generating
hypotheses and informing future research.

Summary:

In light of the limited and variable evidence, and considering ethical and
methodological challenges, guidelines should advise avoiding prolonged supine
exercises beginning in the second trimester. Exercises modified to sitting or standing
positions mitigate potential venous return obstruction risks and align with conservative
best practices. Education for healthcare providers and pregnant women on these risks
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promotes safety and ensures informed decision-making in the absence of conclusive
data.
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Combined Graded Articles Table for supine evidence during pregnancy

Total Evidence Level

Score

Methodology Bias Relevance

Strength

Full Reference Study Design Sample Size

(out of 25)

Asci, O., et al. (2021). Retrospective 622 Moderate Low High 20 Level 2 Descriptive study on
Falls During Pregnancy | and descriptive | participants fall prevalence and

in Turkish Women: study contributing factorsin
Prevalence, Affecting Turkish pregnant women.
Factors, and Relevant to understanding
Treatment-Seeking fallincidence and help-
Behaviours. Journal of seeking behaviour. Limited
Midwifery and by retrospective design and
Reproductive Health. single cultural context.
Branco, M., et al. Mixed Not applicable | Strong Low High 23 Level 1 Strong

(2022). Biomechanical | biomechanical | (Biomechanical biomechanical analysis of
adaptations of gait in analysis study) gait changes in pregnancy.
pregnancy: Directly relevant to
Implications for understanding physical fall
physical activity and risk mechanisms. Not a
exercise. Springer. clinical intervention study.
Brewin, D., & Nannini, | Descriptive 31 postpartum | Moderate Low Moderate 19 Level 2 Qualitative focus

A. (2014). Women's qualitative women group study capturing
perspectives on falls (focus groups) women's own perspectives
and fall prevention on falls in pregnancy.
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Cakmalk, B., et al.
(2015). Postural

balance and the risk of

falling during
pregnancy. J Matern
Fetal Neonatal Med.

Dunning, K., et al.
(2009). A Major Public
Health Issue: The High
Incidence of Falls
During Pregnancy.
Springer.

Emine, K., et al. (2022).

Development of an
Assessment Scale for
the Risk of Falling in
Pregnant Women.
Global Journalon

Review article

Population-
based cohort
study

Methodological
study for scale
development

Review Moderate
(numerous

studies)

3997 Strong
participants

630 Moderate

participants

Low

Low

Low

High

High

High

20

24

21

WHEN (%
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Valuable for understanding
psychological impact and
prevention attitudes.
Limited by small sample.

Level 2

Review of postural balance
changes and fall risk during
pregnancy. Directly relevant
to falls guidance. Limited by
narrative review
methodology.

Level 1

Large population-based
cohort establishing falls as
a significant public health
issue in pregnancy. Strong
evidence base for the scale
of the problem.

Level 2 Development and
validation of a fall risk
assessment scale for
pregnant women. Relevant
to clinical screening and
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Ficagna, N., et al. Longitudinal 23 participants
(2024). Balance in observational

obese and normal cohort study

weight pregnant
women: A longitudinal
study. Journal of
Bodywork & Movement

Therapies.
Goossens, N., et al. Systematic 13 studies
(2022). Changes in review included

static balance during
pregnancy and
postpartum: A
systematic review.
Gait & Posture.

Haddox, A.G., et al. Musculoskeletal | 25 pregnant
(2020). Changes in model study participants
segmental mass and (model-based)

inertia during
pregnancy: A
musculoskeletal
model of the pregnant

Moderate

Strong

Strong

Low

Low

Low

High

High

High

20

24

24

WHEN (%
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/ EDUCATION NETWORK

risk identification. Not an
intervention study.

Level 2 Longitudinal study
on balance differences in
obese and normal weight
pregnant women. Relevant
to individualised falls risk
guidance. Limited by very
small sample.

Level 1 Systematic review
of static balance changes
across pregnancy and
postpartum. Strong
evidence for progressive
balance deterioration.
Directly informs falls
prevention guidance.

Level 1

Biomechanical modelling of
segmental mass and inertia
changes in pregnancy.
Provides mechanistic
understanding of how
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woman. Gait &
Posture.

Hrvatin, ., & Rugelj, D.
(2022). Risk factors for
accidental falls during
pregnancy - A
systematic literature
review. J Matern Fetal
Neonatal Med.

Mahendru, A. A,,
Everett, T.R.,
Wilkinson, I. B., Lees,
C.C., & McEniery, C.
M. (2014). A
longitudinal study of
maternal
cardiovascular
function from
preconception to the
postpartum period.
Journal of
Hypertension, 32(4),
849-856.

Systematic
literature
review

Prospective
longitudinal
cohort study

14 studies Strong
included

(10,197

participants
cumulatively)

Recruited: 105 | Strong
women

Pregnancies

followed: 76

Live births

analysed: 54

Low

Low

High

High

23

22

WHEN (%
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centre of gravity shifts
increase fall risk.

Level 1 Systematic review
of fallrisk factorsin
pregnancy across nearly
10,000 participants. Strong
evidence base directly
informing these guidelines.

Level 2

Longitudinal study of
maternal cardiovascular
function from
preconception to
postpartum. Relevant to
understanding dizziness
and syncope as
contributors to fall risk
during pregnancy.
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Haas, S., van der Post,
J. A. M., & Duvekot, J. J.
(2021). Cardiac output
and peripheral
vascular resistance
during normotensive
and hypertensive
pregnancy: A
systematic review and
meta-analysis. BJOG:
An International
Journal of Obstetrics &
Gynaecology,

Risso, S., et al. (2024).
Scoping Review of Fall
Risk Assessment Tools
for Women Who
Receive Maternity
Care. JOGNN.

Soma-Pillay, P.,
Nelson-Piercy, C.,
Tolppanen,H., &
Mebazaa, A. (2016).

Systematic
review and
meta-analysis

Scoping review

Narrative review
article
summarizing
physiological

Includes data
from 62 studies
with a total of
3,277 pregnant
participants

13 fall risk
assessment
tools reviewed

Not applicable
(review article).

Strong

Strong

Strong

The article
draws from
established

Low-
moderate

Low

Low to
moderate

High

High

High

22

24

21
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Level 1

Systematic review and
meta-analysis of cardiac
output and vascular
resistance across
pregnancy. Supports
understanding of
cardiovascular contributors
to fallrisk including
orthostatic intolerance.

Level 1

Scoping review of fall risk
assessment toolsin
maternity care. Relevant to
clinical screening and
identifying gaps in current
practice.

Level 2

Narrative review of
physiological changes in
pregnancy including
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Wu, X., & Yeoh, H.T.
(2014). Intrinsic
Factors Associated
with Pregnancy Falls.
Workplace Health &
Safety.

changes during
pregnancy
based on
existing
literature.

Systematic
review
(literature-
based)

Comprehensive
literature
review
(numerous
studies)

research and

provides an

applied

physiological

framework
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and maternal

health.

Strong Low High 24

WHEN \9’

/‘ WOMEN'S HEALTH
’ EDUCATION NETWORK

cardiovascular
adaptations. Relevant to
understanding the systemic
contributors to dizziness,
syncope and fall risk.

Level 1 Systematic review
of intrinsic fall risk factors
in pregnancy. Strong
methodology directly
relevant to falls prevention
guidance in these
guidelines.
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Balance and Use of Unstable Equipment During
Pregnancy

Pregnancy introduces significant biomechanical changes that profoundly impact a
woman's balance, posture, and stability. In their large cohort study, Dunning et al.
(2009) found that nearly 27% of pregnant women reported experiencing falls during
pregnancy, with the greatest risk occurring in the third trimester, emphasizing the
urgent need for fall prevention strategies within exercise programs. These changes,
particularly the forward shift in the centre of gravity and increased joint laxity, heighten
the risk of instability as pregnancy progresses, making careful exercise modifications
essential (Cakmak et al., 2015; Ficagna et al., 2024).

Activities that involve standing on unstable surfaces or performing single-leg
movements pose a particularly high risk as pregnancy advances. Such movements
demand greater balance and stability, which are compromised by the biomechanical
adaptationsinherent to pregnancy (Wu & Yeoh, 2014; Goossens et al., 2022). While
physical activity remains vital for maternal health, it is crucial that exercises are
appropriately modified and supervised to ensure safety, particularly in large group
settings or unsupervised environments.

Biomechanical Changes in Pregnhancy

As pregnancy progresses, weight gain and a forward-shifting centre of gravity lead to
significant changes in postural control and balance. Ficagna et al. (2024) demonstrated
that balance control declines progressively throughout pregnancy, with the third
trimester showing a marked reduction in postural stability. This decline underscores
the importance of adjusted exercise routines tailored to minimize fall risks. Goossens
et al. (2022) reinforce this need for stability-focused practices, noting that pregnant
women experience increased sway from the second trimester through the postpartum
period, a change that significantly elevates fall risk. In agreement, Cakmak et al. (2015)
found that postural sway increases as pregnancy advances, highlighting the need for
stable and supportive exercise modifications to mitigate these risks.

In response to these biomechanical adaptations, pregnant women tend to adjust their
gait by increasing the double-support phase, thereby reducing time spent in single-leg
support, as observed by Branco et al. (2022). Wu and Yeoh (2014) add that these
adjustments are often compounded by muscle fatigue, particularly in the hip
abductors, which further challenges stability, especially during exercises involving
single-leg movements or unstable surfaces. These combined findings illustrate the
inherent risks associated with exercises that involve standing on elevated or unstable
platforms, particularly in the later stages of preghancy.
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Risso et al. (2024) underscore the need for validated fall risk assessment tools specific
to pregnant women, emphasizing that accurate risk prevention strategies are critical as
balance deteriorates with advancing pregnancy. Similarly, Ko¢ and $ahin (2022)
developed a specialised assessment scale to measure fall risks, finding that increased
weight gain and changes in centre of gravity in later trimesters heighten these risks
considerably. While maintaining physical activity remains essential, these studies
collectively indicate that exercise programs should be significantly modified during the
second and third trimesters to account for these biomechanical changes.

Hemodynamic Changes and Fall Risks During Pregnancy

Pregnancy induces significant hemodynamic changes, including a 30-50% increase in
blood volume (Soma-Pillay et al., 2016) and vasodilation mediated by hormones such
as relaxin, estrogen, and progesterone (Mahendru et al., 2014). These adaptations,
while essential for supporting fetal development, can lower blood pressure, leading to
dizziness or fainting, especially during positional changes like moving quickly from
sitting to standing (Soma-Pillay et al., 2016; Mulder et al., 2022). Such fluid shifts may
exacerbate postural instability, increasing the risk of falls, particularly in later stages of
pregnancy (Mahendru et al., 2014; Mulder et al., 2022). Recognizing these physiological
changes is critical for designing exercise programs that prioritize maternal safety and
confidence.

Risks of Single-Leg Movements and Unstable Surfaces

Exercises that require single-leg support or standing on unstable surfaces, such as
Pilates reformers or balance boards, present a heightened risk of falls during
pregnancy. Brewin and Nannini (2014) found that pregnant women are particularly
vulnerable to falls during activities that challenge balance, such as those involving
unstable surfaces or single-leg movements. Even in structured class settings, the
unpredictable changes in balance during pregnancy pose significant risks, making
these exercises especially hazardous.

Additionally, increased joint laxity and reduced ankle stiffness further compromise
balance, making it difficult for pregnant women to recover from postural shifts during
these movements (Hrvatin & Rugelj, 2022). The sensory system changes identified by
Wu and Yeoh (2014), including diminished proprioception and vestibular function, also
slow awoman'’s ability to detect and respond to balance losses, thus increasing the
likelihood of falls.

However, with proper supervision—ideally in one-on-one settings or very small
groups—some exercises can be safely modified. In contrast, large group settings,
where individual attention is limited, are insufficient for effectively monitoring each
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participant's stability and safety. Supervision in smaller groups (i.e., 3 women or less)
allows for personalised modifications, such as reducing the intensity of balance-
challenging movements, using supportive props like wedges or walls, or avoiding
single-leg stability exercises altogether (Haddox et al., 2020).

Standing on Pilates Reformers and Elevated Boxes

Standing on equipment like Pilates reformers, which involve movement, or elevated
boxes can exacerbate balance difficulties during pregnancy. Asci et al. (2021) found
that fall risks significantly increase in the third trimester, with environmental hazards
such as unstable surfaces posing a heightened danger. Their findings underscore the
necessity of avoiding exercises that involve elevated or unstable platforms to minimize
risk for pregnant women. As pregnancy progresses and the centre of gravity shifts
further forward, maintaining stable footing on these platforms becomes increasingly
difficult (Cakmak et al., 2015; Ficagna et al., 2024).

Haddox et al. (2020) demonstrated that changes in the distribution of body mass during
pregnancy lead to increased lumbar joint stress, contributing to discomfort and fatigue,
which further compromises balance. Wu and Yeoh (2014) add that pregnant women’s
increased reliance on visual and tactile inputs to compensate for diminished
proprioception puts them at higher risk of imbalance when using unstable equipment.

While it is possible to modify exercises on such surfaces, this should occur under close
supervision in small group or one-on-one settings to ensure the safety of the pregnant
participant. Large group classes do not provide the necessary level of individualised
attention to monitor participants who may be struggling with balance or at risk of falling.

Key Recommendations
Recommendations:

o Modify or avoid standing on moving equipment, performing weight-bearing
single-leg movements, or stepping up onto elevated or unstable surfaces during
pregnancy, particularly in group settings where individual supervision is limited,
and where they provoke symptoms or instability.

¢ |f exercises on unstable surfaces or reformers are included, they should only be
performed under one-on-one supervision or in very small groups where
individual attention is guaranteed.

¢ Healthcare professionals should educate pregnant women about the increased
fall risks and encourage risk mitigation strategies, such as modifying exercises,
providing physical support, and using stable surfaces.

Rationale:
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Given the biomechanical and haemodynamic changes and associated risks
during pregnancy, exercise guidelines should avoid recommending single-leg
movements and exercises on unstable equipment, particularly in group settings
where individual supervision is limited. These activities carry a heightened risk of
falls due to the rapid changes in a pregnant woman’s centre of gravity.
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Critical Analysis of the Evidence Balance and Use of Unstable
Equipment During Pregnancy:

The body of research reviewed in this document provides a comprehensive foundation
for understanding balance-related risks and safety considerations during pregnancy.
The majority of studies score highly in terms of methodological rigor, low risk of bias,
and direct relevance to balance and fall prevention during pregnancy, which
strengthens their overall credibility.

Key strengths of the evidence include:

¢ Strong Methodology: Many studies reviewed are systematic reviews,
biomechanical analyses, and cohort studies, contributing high levels of
evidence. Most adhered to established frameworks like GRADE and PRISMA,
ensuring robust and reliable methodologies.

o Low Bias: Nearly all studies report minimal bias, with no financial conflicts or
undue influence, ensuring that the findings are trustworthy and applicable to
clinical practice.

¢ Relevance: The reviewed studies address critical aspects of fall risk, balance
adaptation, and biomechanical changes during pregnancy. This breadth is
especially valuable for developing specific, effective guidelines to enhance
balance safety for pregnant women.

Notable limitations include:

¢ Small Sample Sizes: Certain studies, particularly those focused on
biomechanical modelling and qualitative research, relied on smaller participant
pools, which limits generalizability. Further research with larger cohorts would
strengthen the evidence base.

e Lackof Long-Term Data: Several studies provide only short-term insights
without tracking participants longitudinally, limiting the understanding of
balance adaptation and injury risk over the course of pregnancy and
postpartum.

¢ Theoretical Models: Some articles rely on theoretical frameworks for balance
adaptations, which, while valuable for generating hypotheses, require empirical
validation to support specific exercise recommendations.

Background on Evidence Levels:

The research articles have been graded based on two complementary methods: a
scoring system (out of 25) and evidence level gradings. This dual approach caters to
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reviewers with diverse preferences for grading styles. Here is an explanation of the
evidence levels:

¢ Level1 Evidence: The highest level, generally derived from systematic reviews,
meta-analyses, and large cohort studies. These studies demonstrate rigorous
methodology, larger sample sizes, and low bias, providing strong support for
clinical and exercise guidelines.

o Level 2 Evidence: Includes well-designed observational studies, qualitative
studies, and methodological reviews. These studies contribute valuable insights
but may be limited by factors like sample size or potential confounding
variables. Level 2 evidence is respected but may not have the robustness of
Level 1 studies in terms of generalizability.

¢ Level 3 Evidence: Often comprises case series, small qualitative studies, or
expert opinions. These studies are valuable for providing context or generating
initial insights but may be limited in terms of sample size, control groups, or
theoretical assumptions. Level 3 evidence is typically used to inform future
research rather than make definitive clinical recommendations.

Summary:

Given the biomechanical changes and the associated risks during pregnancy, exercise
guidelines should avoid recommending single-leg movements and exercises on
unstable equipment, particularly in group settings where individual supervision is
limited. Instead, exercises that keep both feet on stable ground or use supportive props
like wedges or chairs should be prioritised. If exercises on unstable surfaces or
reformers are included, they should only be performed under one-on-one supervision
or in very small groups where individual attention is guaranteed.

Moreover, itis critical to educate both professionals and pregnant women about the
increased fall risks and encourage risk mitigation strategies, such as modifying
exercises, providing physical support, and using stable surfaces. This approach will
ensure that women remain active and healthy throughout pregnancy while minimizing
the risk of falls and injuries.
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Asci, O., et al. (2021). Retrospective 622 Moderate Low High 20 Level 2 Descriptive study on
Falls During Pregnancy | and descriptive | participants fall prevalence and

in Turkish Women: study contributing factorsin
Prevalence, Affecting Turkish pregnant women.
Factors, and Relevant to understanding
Treatment-Seeking fallincidence and help-
Behaviours. Journal of seeking behaviour. Limited
Midwifery and by retrospective design and
Reproductive Health. single cultural context.
Branco, M., et al. Mixed Not applicable | Strong Low High 23 Level 1 Strong

(2022). Biomechanical | biomechanical | (Biomechanical biomechanical analysis of
adaptations of gait in analysis study) gait changes in pregnancy.
pregnancy: Directly relevant to
Implications for understanding physical fall
physical activity and risk mechanisms. Not a
exercise. Springer. clinical intervention study.
Brewin, D., & Nannini, Descriptive 31 postpartum | Moderate Low Moderate 19 Level 2 Qualitative focus

A. (2014). Women's qualitative women group study capturing
perspectives on falls (focus groups) women's own perspectives
and fall prevention on fallsin pregnhancy.
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during pregnancy.
MCN.

Cakmak, B., et al.
(2015). Postural

balance and the risk of

falling during
pregnancy. J Matern
Fetal Neonatal Med.

Dunning, K., et al.
(2009). A Major Public
Health Issue: The High
Incidence of Falls
During Pregnancy.
Springer.

Emine, K., et al. (2022).

Development of an
Assessment Scale for
the Risk of Falling in
Pregnant Women.
Global Journalon

Review article

Population-
based cohort
study

Methodological
study for scale
development

Review
(numerous
studies)

3997
participants

630
participants
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Moderate Low High 20
Strong Low High 24
Moderate Low High 21

WHEN ;)
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Valuable for understanding
psychological impact and
prevention attitudes.
Limited by small sample.

Level 2

Review of postural balance
changes and fall risk during
pregnancy. Directly relevant
to falls guidance. Limited by
narrative review
methodology.

Level 1

Large population-based
cohort establishing falls as
a significant public health
issue in pregnancy. Strong
evidence base for the scale
of the problem.

Level 2 Development and
validation of a fall risk
assessment scale for
pregnant women. Relevant
to clinical screening and
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71 S on 71 SR on
Quality and Safety in risk identification. Not an
Healthcare. intervention study.
Ficagna, N., et al. Longitudinal 23 participants | Moderate Low High 20 Level 2 Longitudinal study
(2024). Balance in observational on balance differences in
obese and normal cohort study obese and normal weight
weight pregnant pregnant women. Relevant
women: A longitudinal to individualised falls risk
study. Journal of guidance. Limited by very
Bodywork & Movement small sample.
Therapies.
Goossens, N., et al. Systematic 13 studies Strong Low High 24 Level 1 Systematic review
(2022). Changes in review included of static balance changes
static balance during across pregnancy and
pregnancy and postpartum. Strong
postpartum: A evidence for progressive
systematic review. balance deterioration.
Gait & Posture. Directly informs falls
prevention guidance.
Haddox, A.G., et al. Musculoskeletal | 25 pregnant Strong Low High 24 Level 1
(2020). Changes in model study participants Biomechanical modelling of
segmental mass and (model-based)

. . . segmental mass and inertia
inertia during .

changes in pregnancy.
pregnancy: A

musculoskeletal

Provides mechanistic
understanding of how
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model of the pregnant
woman. Gait &
Posture.

Hrvatin, ., & Rugelj, D.
(2022). Risk factors for
accidental falls during
pregnancy-A
systematic literature
review. J Matern Fetal
Neonatal Med.

Mahendru, A. A,,
Everett, T.R.,
Wilkinson, I. B., Lees,
C.C., & McEniery, C.
M. (2014). A
longitudinal study of
maternal
cardiovascular
function from
preconception to the
postpartum period.
Journal of
Hypertension, 32(4),
849-856.

Systematic
literature
review

Prospective
longitudinal
cohort study
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/7§ WOMEN'S HEALTH

2

14 studies
included
(10,197
participants

Strong

cumulatively)

Recruited: 105
women

Strong

Pregnancies
followed: 76
Live births

analysed: 54
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Low

Low

High

High

23

22
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centre of gravity shifts
increase fall risk.

Level 1 Systematic review
of fall risk factorsin
pregnancy across nearly
10,000 participants. Strong
evidence base directly
informing these guidelines.

Level 2

Longitudinal study of
maternal cardiovascular
function from
preconception to
postpartum. Relevant to
understanding dizziness
and syncope as
contributors to fall risk
during pregnancy.
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Mulder, E. J. H., de
Haas, S., van der Post,
J. A. M., & Duvekot, J. J.
(2021). Cardiac output
and peripheral
vascular resistance
during normotensive
and hypertensive
pregnancy: A
systematic review and
meta-analysis. BJOG:
An International
Journal of Obstetrics &
Gynaecology,

Risso, S., et al. (2024).
Scoping Review of Fall
Risk Assessment Tools
for Women Who
Receive Maternity
Care.JOGNN.

Soma-Pillay, P.,
Nelson-Piercy, C.,
Tolppanen, H., &
Mebazaa, A. (2016).

Systematic
review and
meta-analysis

Scoping review

Narrative review
article
summarizing
physiological
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Includes data Strong

from 62 studies

with a total of

3,277 preghant

participants

13 fall risk Strong

assessment

tools reviewed

Not applicable | Strong

(review article). | The article
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established
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Level 1

Systematic review and
meta-analysis of cardiac
output and vascular
resistance across
pregnancy. Supports
understanding of
cardiovascular contributors
to fallrisk including
orthostatic intolerance.

Level 1

Scoping review of fall risk
assessment toolsin
maternity care. Relevant to
clinical screening and
identifying gaps in current
practice.

Level 2

Narrative review of
physiological changes in
pregnancy including
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Physiological changes
in pregnancy.
Cardiovascular
Journal of Africa, 27(2),
89-94

Wu, X., & Yeoh, H.T.
(2014). Intrinsic
Factors Associated
with Pregnancy Falls.
Workplace Health &
Safety.

changes during
pregnancy
based on
existing
literature.

Systematic
review
(literature-
based)

Comprehensive
literature
review
(numerous
studies)
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research and
provides an

applied
physiological
framework

relevant to
pregnancy

and maternal
health.

Strong Low

High

24
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cardiovascular
adaptations. Relevant to
understanding the systemic
contributors to dizziness,
syncope and fall risk.

Level 1 Systematic review
of intrinsic fall risk factors
in pregnancy. Strong
methodology directly
relevant to falls prevention
guidance in these
guidelines.
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The Psychological Impact of a Fall During Pregnancy

Falls during pregnancy pose complex risks that extend beyond immediate physical
injuries to encompass lasting psychological and social consequences. Approximately
25% to 27% of pregnant women experience at least one fall, making it the second
leading cause of injury in this population (Wu & Yeoh, 2014; Dunning et al., 2009; Emine
et al., 2022). Given these risks, falls during pregnancy are not only a physical concern
but also a significant contributor to mental health challenges, with impacts ranging
from fear and anxiety to guilt and self-blame (Isaacs & Andipatin, 2020; Brewin, 2014).

Despite the significant physical and emotional impacts of falls, research remains
limited in this area. Addressing falls requires a more comprehensive understanding that
considers the woman as a whole—her mental, emotional, and social well-being. More
studies are needed to explore not only the physical consequences but also the
psychological and social dimensions of falls during pregnancy, as a holistic approach is
essential for truly supporting women through this vulnerable time.

A systematic review by Isaacs and Andipatin (2020) on high-risk pregnancies
underscores that health complications often result in heightened psychological stress,
including shock, frustration, and self-blame, especially when there is a perceived threat
to the baby’s safety. Dunning et al. (2009) and Hrvatin & Rugelj (2022) also highlight
intrinsic and extrinsic risk factors that contribute to falls, suggesting that structured
exercise protocols focusing on balance and stability are essential to reducing these
risks and mitigating psychological strain. Emine et al. (2022) further emphasize that
falls can lead to increased hospitalization rates, with affected women facing a 2.3-fold
increase in hospital admissions compared to other pregnant women, underscoring the
need for specific fall-prevention measures. Brewin (2014) reports that women often
experience significant anxiety about fall risks and prefer supervised exercise programs,
such as yoga or Pilates, to help manage these concerns. This paper examines the
emotional, behavioural, and psychological effects of falls in pregnancy, with a focus on
designing safe exercise practices that minimize fall risks and support a confident,
active pregnancy.
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The Psychological Repercussions of a Fall

Immediate Emotional Responses

The immediate emotional response to a fall during pregnancy is often one of fear and
anxiety. Wu and Yeoh (2014) describe how physiological changes, such as a shifted
centre of gravity and increased body mass, elevate fall risk and heighten the
psychological impact when a fall occurs. Isaacs and Andipatin (2020) highlight similar
responses in high-risk pregnancies, where shock, fear, and guilt are prevalent. Brewin
(2014) found that concerns over safety and stability are widespread, and without
guidance or preventive education, these anxieties may persist and discourage physical
activity.

The fear of recurring falls often leads to reduced physical activity, impacting both
overall health and emotional well-being during pregnancy (Brewin, 2014). Dunning et al.
(2009) found that younger pregnant women are particularly prone to falls, especially in
indoor settings and on stairs. This highlights the importance of tailoring exercise
routines to reduce high-risk movements in these environments, allowing women to
remain active safely without increasing their risk of falls. Exercise guidelines that
emphasize stability and fall prevention can help mitigate these fears, enabling pregnant
women to engage in physical activity with confidence and without undue worry (Hrvatin
& Rugelj, 2022).

Hrvatin & Rugelj (2022) further point out that physiological changes, such as increased
joint laxity, lower ankle stiffness, and abdominal growth, heighten fall risk in later
pregnancy stages. These adaptations require specialised exercise routines that
consider these physical changes to ensure safety and support well-being, making fall
prevention strategies essential to prenatal fithess programs.

Brewin (2014) additionally reports that many pregnant women prefer supervised
exercise programs, such as yoga and Pilates, as these provide a sense of security and
support. This preference for supervised settings suggests an underlying psychological
need for reassurance, as women feel more confident in environments where stability
and safety are prioritised.

Quality of Life Impact

Pregnant women who experience falls can endure a significant decline in quality of life,
not only due to physicalinjuries but also due to emotional distress and anxiety. Brewin
(2014) explains that the isolation and anxiety following a fall can erode a woman’s
confidence in her ability to remain active, contributing to an overall sense of
vulnerability. Isaacs and Andipatin (2020) further observe that high-risk pregnancies
frequently lead to heightened psychological stress, including fear, self-blame, and
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frustration, especially when complications pose a perceived threat to the baby’s well-
being.

Emine et al. (2022) emphasize that the impact of falls extends to disrupting daily
routines and increasing anxiety, compounding both physical and emotional strain.
Collectively, these findings underscore the profound effect that falls can have on the
quality of life for pregnant women, as both physical limitations and mental stressors
accumulate. Addressing these needs requires a holistic approach to support women’s
well-being and to reduce psychological burdens that may hinder their confidence and
overall life satisfaction.

Potential for Increased Medical Interventions

Following a fall, women may experience heightened anxiety and seek additional
medical reassurance. Wu and Yeoh (2014) and Dunning et al. (2009) both observed that
fear-driven decision-making may lead to requests for ultrasound or other tests to
confirm the baby’s safety, even in the absence of symptoms suggesting harm.
However, Brewin (2014) notes that only a small percentage of women actually seek
medical help after a fall, possibly due to financial concerns or a reluctance to burden
the healthcare system. This low rate of medical help-seeking could exacerbate stress,
as untreated injuries or unresolved fears continue to impact quality of life and mental
well-being.

Long-Term Psychological Impact

Anxiety in Future Pregnancies

The psychological impact of a fall may extend beyond the immediate pregnancy,
potentially affecting mental health in subsequent pregnancies (Brewin, 2014). Isaacs
and Andipatin (2020) emphasize that women who experience pregnancy complications
are at higher risk for long-term mental health conditions, such as anxiety and post-
traumatic stress disorder (PTSD), which may persist in future pregnancies. Hrvatin &
Rugelj (2022) further suggest that the psychological impact of a fall can result in
sustained fears, particularly if proper preventive measures aren’t taken during exercise.
Carefully designed exercise programs that reduce fall risk and foster a sense of control
and safety may prevent these long-term psychological impacts.

Postpartum Effects

Stress and anxiety from a fall may persist into the postpartum period, affecting mental
health outcomes. Emine et al. (2022) note that hospitalizations and disruptions due to
fall-related injuries can contribute to sustained mental health challenges. Adding
balance-focused exercises and education on safe movement practices could help
mitigate these risks, ensuring that women remain resilient during and after pregnancy.
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Addressing and Mitigating Psychological Impacts through Fall-
Preventive Exercise Guidelines

Role of Health Education and Exercise Safety

Educational programs focused on safe exercise practices are critical in mitigating the
psychological effects of falls. Wu and Yeoh (2014) and Hrvatin & Rugelj (2022) both
recommend interventions such as balance training and pregnancy-specific exercises to
help women adapt to physiological changes safely. Emine et al. (2022) highlight that
midwives and nurses play a crucial role in educating pregnant women on fall prevention
and safe movement, knowledge that could greatly benefit fitness professionals. By
understanding these foundational concepts, exercise specialists can develop more
supportive exercise programs that address both physical and psychological well-being.
Brewin (2014) further emphasizes that a lack of fall prevention education may leave
women feeling unprepared, underscoring the need for proactive safety measures within
exercise programs.

Importance of Supportive, Preventive Exercise Programs

Implementing structured and safe exercise programs is essential for reducing fall risk
and alleviating associated psychological stress. Programs that incorporate stability-
focused exercises, such as prenatal yoga or Pilates, have been shown to provide both
physical and psychological benefits for pregnant women by improving balance and
reducing anxiety (Wu & Yeoh, 2014; Hrvatin & Rugelj, 2022). Hrvatin & Rugelj (2022)
further suggest that using maternity support belts and safe footwear can enhance
stability, while Dunning et al. (2009) advocate for exercises that limit movements
involving high fall risk, like stair stepping or rapid position changes. Brewin (2014) notes
that women feel more secure in supervised exercise settings, where instructors can
ensure safety and reduce anxiety, indicating that support from knowledgeable
instructors can bolster women’s confidence in physical activity during pregnancy.

Key Recommendations

Recommendations

¢ To mitigate both physical and psychological impacts of falls, exercise guidelines
should adopt a holistic approach that addresses not only fall prevention but also
emotional support for pregnant women.

¢ Exercise professionals should prioritize exercises that reinforce a woman’s
sense of control and security.
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¢ Exercise programs should be paired with educational components that address
both physical and mental health aspects of fall prevention. By informing
pregnant women of safe movement practices, professionals can empower them
to remain active with confidence, thereby supporting their overall well-being.

Rationale:

e Falls during pregnancy not only pose physical risks but also have psychological
implications. The fear of falling, actual injuries, and subsequent medical
investigations can cause significant distress, guilt, and anxiety, potentially
discouraging women from engaging in future exercise. Additionally, the worry
about harming the baby can exacerbate emotional strain. Recognizing these
psychological effects is essential to supporting pregnant women holistically, as
the emotional toll of a fall can significantly impact a woman’s confidence, well-
being, and willingness to remain active. By prioritising safety in prenatal
exercise, fitness instructors can help reduce undue stress, prevent physical and
psychological complications, and foster a healthier, more confident pregnancy
experience. Summary:

To mitigate both physical and psychological impacts of falls, exercise guidelines should
adopt a holistic approach that addresses not only fall prevention but also emotional
support for pregnant women.

Recognizing that falls can lead to lasting fear, guilt, and reduced physical confidence,
fitness professionals should prioritize exercises that reinforce a woman’s sense of
control and security. Programs that incorporate balance-focused exercises, like
modified prenatal yoga or Pilates, can provide physical benefits while reducing anxiety
about potential falls (Wu & Yeoh, 2014; Hrvatin & Rugelj, 2022).

Exercise programs should be paired with educational components that address both
physical and mental health aspects of fall prevention. By informing pregnant women of
safe movement practices, professionals can empower them to remain active with
confidence, thereby supporting their overall well-being.

This analysis affirms the critical role of psychologically aware exercise guidelines that
balance physical safety with emotional health, recognizing that fall prevention during
pregnancy must consider the woman as a whole, not only her physical capabilities. By
adopting such an approach, professionals can help alleviate the mental burden of fall-
related fears, contributing to a healthier, more positive pregnancy experience.
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Critical Analysis of the Evidence on Psychological Impacts of Falls

During Pregnancy

The evidence on falls during pregnancy highlights a significant, multifaceted impact on

pregnant women’s mental and emotional well-being. A comprehensive review of the

studies reveals substantial support for the psychological risks associated with falls,

particularly the potential for fear, guilt, anxiety, and long-term emotional
consequences. These findings underscore the need for exercise guidelines that not only
prioritize physical safety but also acknowledge and address the psychological
dimensions of fall prevention.

Key Strengths of the Evidence:

Robust Methodologies: Several studies in this review, particularly systematic
reviews and cohort studies, employ rigorous methodologies that enhance their
reliability. For example, high-scoring studies like Wu & Yeoh (2014) and Dunning
et al. (2009) contribute robust data on fall rates and intrinsic fall risk factors,
which supports the clinical relevance of fall prevention during pregnancy.

Low Bias and High Relevance: Most studies report minimal bias, with findings
that are directly applicable to clinical and exercise settings. For instance,
Hrvatin & Rugelj (2022) systematically review risk factors related to falls in
pregnancy, providing valuable insights that inform practical exercise guidelines.
This lack of bias and high relevance strengthens the credibility of the findings for
developing psychologically supportive and physically safe exercise programs.

Focus on Psychological Well-being: Studies such as Brewin (2014) and Isaacs
& Andipatin (2020) address the psychological repercussions of trauma and high-
risk experiences during pregnancy, highlighting how falls can exacerbate
emotional distress and reduce quality of life. These insights are crucial for
understanding the emotional landscape that pregnant women navigate when
faced with fall-related fears.

Notable Limitations:

Limited Longitudinal Data: Many studies provide short-term perspectives,
often focusing on immediate impacts rather than tracking psychological effects
over the duration of the pregnancy or postpartum period. Longitudinal studies
would better capture how psychological impacts evolve and might influence
future pregnancies, as noted in Isaacs & Andipatin (2020) regarding persistent
anxiety and PTSD.

Small Sample Sizes in Qualitative Studies: Some qualitative studies, such as
Brewin (2014), are limited by smaller sample sizes, which can restrict
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generalizability. While these studies provide valuable first-hand perspectives on
the psychological toll of falls, larger cohorts would strengthen the evidence base
and offer more nuanced understandings.

« Reliance on Retrospective Data: Retrospective studies, including Weiss et al.
(2001), analyse trauma-related fetal outcomes, contributing valuable findings on
the prevalence of fall-related trauma. However, reliance on retrospective data
canintroduce recall bias and limit real-time psychological insight, particularly
for emotional responses that may not be fully captured in medical records.

Background on Evidence Levels:

The studies are categorised into levels based on methodology, sample size, and
potential bias:

e Level1 Evidence: Includes systematic reviews and large cohort studies with
strong methodologies, such as Hrvatin & Rugelj (2022) and Wu & Yeoh (2014).
These studies contribute foundational insights for clinical guidelines and inform
best practices in exercise safety during pregnancy.

¢ Level 2 Evidence: Comprises well-conducted observational studies, qualitative
research, and scale development studies, like Can & Keyif (2021) and Emine et
al. (2022). These studies are essential for understanding individual experiences
and psychologicalrisks, though they may be limited in generalizability due to
sample size or observational design.

e Level 3 Evidence: Case studies and smaller qualitative research fall under this
category. These studies are valuable for exploring specific cases or developing
preliminary insights but may lack the methodological rigor required for broad
clinical recommendations.

Summary:

Based on the reviewed evidence, exercise guidelines for pregnancy should address not
only the physical risks of falls but also their psychological impact. Falls during
pregnancy can lead to significant fear, anxiety, guilt, and emotional distress, which may
reduce a woman’s confidence in movement and deter her from engaging in physical
activity. While avoiding unnecessary restrictions on exercise, it is critical to recognize
how fall-related concerns can contribute to heightened stress and unnecessary
medical interventions.

Pregnancy introduces hemodynamic changes, shifts in fluid balance, and alterations in
the centre of gravity, all of which can increase fall risk. Although there is no definitive
research confirming long-term psychological harm, there is also no evidence ensuring
that falls during pregnancy do not lead to lasting emotional and physical
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consequences. The psychological toll of falls, combined with the potential for
unnecessary medical investigations and heightened anxiety, underscores the
importance of proactive fall prevention in pregnancy exercise guidelines.

Exercise recommendations should advocate for reducing unnecessary fall risks by
modifying activities that involve standing on moving or unstable surfaces, stepping onto
equipment, or excessive single-leg balance work. Stability-focused exercises that
enhance confidence and control can help mitigate both physical and psychological
risks. Furthermore, education and emotional support should be integrated into exercise
programs to empower women with the knowledge needed to remain active with
confidence.

By prioritising both physical safety and emotional well-being, these guidelines provide a
holistic and transparent approach to exercise during pregnancy, ensuring that women
can stay active without unnecessary fear or restrictions.
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Combined Graded Articles Table for Pregnancy-related Studies and psychological impact of falls

Full Reference

Study Design

Sample Size

Methodology Bias

Strength

Relevance

Total
Score
(out of 25)

Evidence Level

Asci, O., et al. (2021). Retrospective 622 Moderate Low High 20 Level 2 Descriptive study on
Falls During Pregnancy | and descriptive | participants fall prevalence and

in Turkish Women: study contributing factorsin
Prevalence, Affecting Turkish pregnant women.
Factors, and Relevant to understanding
Treatment-Seeking fallincidence and help-
Behaviours. Journal of seeking behaviour. Limited
Midwifery and by retrospective design and
Reproductive Health. single cultural context.
Branco, M., et al. Mixed Not applicable | Strong Low High 23 Level 1 Strong

(2022). Biomechanical | biomechanical | (Biomechanical biomechanical analysis of
adaptations of gait in analysis study) gait changes in pregnancy.
pregnancy: Directly relevant to
Implications for understanding physical fall
physical activity and risk mechanisms. Not a
exercise. Springer. clinical intervention study.
Brewin, D., & Nannini, Descriptive 31 postpartum | Moderate Low Moderate 19 Level 2 Qualitative focus

A. (2014). Women's qualitative women group study capturing

perspectives on falls
and fall prevention

(focus groups)

women's own perspectives
on fallsin pregnhancy.
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during pregnancy.
MCN.

Cakmak, B., et al.
(2015). Postural

balance and the risk of

falling during
pregnancy. J Matern
Fetal Neonatal Med.

Dunning, K., et al.
(2009). A Major Public
Health Issue: The High
Incidence of Falls
During Pregnancy.
Springer.

Emine, K., et al. (2022).

Development of an
Assessment Scale for
the Risk of Falling in
Pregnant Women.
Global Journalon

Review article

Population-
based cohort
study

Methodological
study for scale
development

Review Moderate
(numerous

studies)

3997 Strong
participants

630 Moderate

participants

Low

Low

Low

High

High

High

20

24

21

WHEN (%)

/7§ WOMEN'S HEALTH
’ EDUCATION NETWORK

Valuable for understanding
psychological impact and
prevention attitudes.
Limited by small sample.

Level 2

Review of postural balance
changes and fall risk during
pregnancy. Directly relevant
to falls guidance. Limited by
narrative review
methodology.

Level 1

Large population-based
cohort establishing falls as
a significant public health
issue in pregnancy. Strong
evidence base for the scale
of the problem.

Level 2 Development and
validation of a fall risk
assessment scale for
pregnant women. Relevant
to clinical screening and
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Quality and Safety in

Healthcare.

Ficagna, N., et al. Longitudinal 23 participants | Moderate
(2024). Balance in observational

obese and normal cohort study

weight pregnant
women: A longitudinal
study. Journal of
Bodywork & Movement

Therapies.
Goossens, N., et al. Systematic 13 studies Strong
(2022). Changes in review included

static balance during
pregnancy and
postpartum: A
systematic review.
Gait & Posture.

Haddox, A.G., et al. Musculoskeletal | 25 pregnant Strong
(2020). Changes in model study participants
segmental mass and (model-based)

inertia during
pregnancy: A
musculoskeletal

Low

Low

Low

High

High

High

20

24

24

WHEN (%)

/7§ WOMEN'S HEALTH
’ EDUCATION NETWORK

risk identification. Not an
intervention study.

Level 2 Longitudinal study
on balance differences in
obese and normal weight
pregnant women. Relevant
to individualised falls risk
guidance. Limited by very
small sample.

Level 1 Systematic review
of static balance changes
across pregnancy and
postpartum. Strong
evidence for progressive
balance deterioration.
Directly informs falls
prevention guidance.

Level 1

Biomechanical modelling of
segmental mass and inertia
changes in pregnancy.
Provides mechanistic
understanding of how
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model of the pregnant
woman. Gait &
Posture.

Hrvatin, ., & Rugelj, D.
(2022). Risk factors for
accidental falls during
pregnancy-A
systematic literature
review. J Matern Fetal
Neonatal Med.

Mahendru, A. A,,
Everett, T.R.,
Wilkinson, I. B., Lees,
C.C., & McEniery, C.
M. (2014). A
longitudinal study of
maternal
cardiovascular
function from
preconception to the
postpartum period.
Journal of
Hypertension, 32(4),
849-856.

Systematic
literature
review

Prospective
longitudinal
cohort study

14 studies Strong
included

(10,197

participants
cumulatively)

Recruited: 105 | Strong
women

Pregnancies

followed: 76

Live births

analysed: 54

Low

Low

High

High

23

22

WHEN (%)

/7§ WOMEN'S HEALTH
’ EDUCATION NETWORK

centre of gravity shifts
increase fall risk.

Level 1 Systematic review
of fall risk factorsin
pregnancy across nearly
10,000 participants. Strong
evidence base directly
informing these guidelines.

Level 2

Longitudinal study of
maternal cardiovascular
function from
preconception to
postpartum. Relevant to
understanding dizziness
and syncope as
contributors to fall risk
during pregnancy.

Exercise & Pregnancy guidelines 2025 | Version 2 | Reviewed April 2026 | www.when.org.au® |Page 71


http://www.when.org.au/

Mulder, E. J. H., de
Haas, S., van der Post,
J. A. M., & Duvekot, J. J.
(2021). Cardiac output
and peripheral
vascular resistance
during normotensive
and hypertensive
pregnancy: A
systematic review and
meta-analysis. BJOG:
An International
Journal of Obstetrics &
Gynaecology,

Risso, S., et al. (2024).
Scoping Review of Fall
Risk Assessment Tools
for Women Who
Receive Maternity
Care. JOGNN.

Soma-Pillay, P.,
Nelson-Piercy, C.,
Tolppanen, H., &
Mebazaa, A. (2016).

Systematic
review and
meta-analysis

Scoping review

Narrative review
article
summarizing
physiological

Includes data
from 62 studies
with a total of
3,277 preghant
participants

13 fall risk
assessment
tools reviewed

Not applicable
(review article).

Strong

Strong

Strong

The article
draws from
established

Low-
moderate

Low

Low to
moderate

High

High

High

22

24

21

WHEN (%)

/7§ WOMEN'S HEALTH
/ EDUCATION NETWORK

Level 1

Systematic review and
meta-analysis of cardiac
output and vascular
resistance across
pregnancy. Supports
understanding of
cardiovascular contributors
to fallrisk including
orthostatic intolerance.

Level 1

Scoping review of fall risk
assessment toolsin
maternity care. Relevant to
clinical screening and
identifying gaps in current
practice.

Level 2

Narrative review of
physiological changes in
pregnancy including
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Physiological changes
in pregnancy.
Cardiovascular
Journal of Africa, 27(2),
89-94

Wu, X., & Yeoh, H.T.
(2014). Intrinsic
Factors Associated
with Pregnancy Falls.
Workplace Health &
Safety.

changes during
pregnancy
based on
existing
literature.

Systematic
review
(literature-
based)

Comprehensive
literature
review
(numerous
studies)

research and

provides an

applied

physiological

framework

relevant to

pregnancy

and maternal

health.

Strong Low High 24

WHEN (%)

/7§ WOMEN'S HEALTH
’ EDUCATION NETWORK

cardiovascular
adaptations. Relevant to
understanding the systemic
contributors to dizziness,
syncope and fall risk.

Level 1 Systematic review
of intrinsic fall risk factors
in pregnancy. Strong
methodology directly
relevant to falls prevention
guidance in these
guidelines.
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Pelvic Girdle Pain in Pregnancy:

A Conservative Approach to Exercise Guidelines

Pelvic girdle pain (PGP) is a common and often debilitating condition during pregnancy,
affecting up to 65% of pregnant women across different populations (Wuytack et al.,
2020; Robinson et al., 2010). In Australia, the prevalence of PGP has been reported at
approximately 44%, significantly impacting women’s physical abilities and emotional
well-being (Ceprnja et al., 2021). The condition not only disrupts daily functioning but
also influences major life decisions; for some women, the severity of their symptoms
may lead them to reconsider future pregnancies (Robinson et al., 2010).

Despite its prevalence, the underlying causes of PGP remain elusive. To date, no
consistent predictive model has been established, reflecting the multifactorial nature
of the condition (Wiezer et al., 2020; Ceprnja et al., 2021; Ceprnja et al., 2022). While
various biological, hormonal, and mechanical factors are thought to contribute to PGP,
further research is required to develop a clearer understanding of its aetiology and to
guide more effective interventions.

Causes of PGP: Hormonal and Biomechanical Influences

The development of pelvic girdle pain (PGP) is thought to be influenced by an interplay
of hormonal, biomechanical, and neuromuscular factors. A primary hormonal
influence is the release of relaxin, a hormone that softens ligaments to prepare the
body for childbirth. This relaxation of pelvic ligaments increases the risk of instability in
the pelvic region (Wang et al., 2021). However, elevated relaxin levels alone do not fully
account for the occurrence of PGP, as some women with high relaxin levels remain
unaffected. This suggests that additional factors play a role in the condition. Van
Benten et al. (2024) underscore that many women attribute PGP primarily to hormonal
and biomechanical changes, a belief often reinforced by their healthcare providers.
While these factors are significant, such a narrow focus can overlook the complex,
multifactorial nature of PGP, which includes neuromuscular and psychosocial
influences. Addressing these influences in patient education may provide a more
holistic understanding of PGP and support better management strategies.

Biomechanical changes during pregnancy further contribute to PGP. Shifts in the
body’s centre of gravity, coupled with increased lumbar lordosis, place additional strain
on the pelvic region (Goossens et al., 2022; Cakmak et al., 2015). These structural
changes, along with altered neuromuscular control, heighten the pelvis's vulnerability
to instability and pain (Daneau et al., 2021). Despite the identification of these physical
and physiological risk factors, the onset of PGP remains difficult to predict, even among
women with similar profiles.
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The psychological impact of PGP is also significant. Algard et al. (2023) identified a
strong correlation between psychological distress—such as depression and anxiety—
and the severity of PGP symptoms. Chronic pain, as experienced with PGP, can
exacerbate emotional strain, further complicating the recovery process.

Other risk factors associated with pelvic instability include pre-existing
musculoskeletal conditions, a higher body mass index (BMI), and a history of multiple
pregnancies, each of which has been linked to increased susceptibility to PGP (Wiezer
et al., 2020; Ceprnja et al., 2021; Ceprnja et al., 2022). Therefore, addressing both the
physical and psychological dimensions of PGP is essential for effective management.

Preventing PGP: A Focus on Early Intervention and Education

Given that the precise causes of pelvic girdle pain (PGP) remain unclear, prevention
should focus on risk reduction, early intervention and conservative management.
Strengthening the muscles that support the pelvis—particularly through low-risk,
symmetrical movements—can help reduce the likelihood of developing PGP (Aldabe et
al., 2023; Hu et al., 2020). Exercise therapy, particularly core stability and pelvic
stability exercises, has been shown to alleviate pregnancy-related pelvic and low back
pain by targeting muscles that support the pelvic region. A systematic review found that
these exercises are more effective than general exercise programs in reducing pain and
improving functional outcomes (Hu et al., 2020). While exercise alone may not
completely prevent PGP, structured programs that emphasize core stability and pelvic
floor strength have been shown to mitigate the severity of symptoms (Santos et al.,
2023).

In group exercise settings, it is essential to exercise caution with deep squats and load-
bearing single-leg movements, as they can create uneven pressure on the pelvic girdle,
increasing the risk of instability (Remus et al., 2021). Deep squats can strain the pelvic
region due to excessive hip flexion, while single-leg exercises create an imbalance that
may exacerbate pelvic instability, particularly in later pregnancy stages (Remus et al.,
2021; Aldabe et al., 2023). Aldabe et al. (2023) recommend avoiding these movements
in large group classes without adequate supervision. Instead, exercises that strengthen
both sides of the body evenly—such as squats to 90 degrees and pelvic tilts—should be
prioritised to support pelvic stability.

Raising awareness about PGP, its risk factors, and the importance of balanced exercise
routines early in pregnancy is crucial. Educating women on strengthening the pelvic
floor and avoiding high-risk movements can help prevent the onset of PGP and maintain
long-term pelvic health. Collabouration with healthcare providers throughout
pregnancy ensures that women receive appropriate guidance, further reducing the risk
of developing PGP.
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Managing PGP: Continuing to Exercise with Caution

For women who develop pelvic girdle pain (PGP), itis crucial to continue exercising, but
with modifications that prevent the worsening of symptoms. Kandru et al. (2023) stress
that individualised exercise programs tailored to the specific needs of women with PGP
can reduce pain and improve functional outcomes. One-on-one supervision with
specialised exercise professionals or healthcare providers is vital to ensure exercises
are appropriately adapted to the individual’s condition and pain tolerance. The study by
van Benten et al. (2024) emphasizes the significant role of healthcare providersin
shaping women’s beliefs about PGP. As women often view PGP through a
biomechanical lens due to healthcare reinforcement, providers are encouraged to
educate patients on the multifactorial causes of PGP. This approach can empower
women with a more balanced understanding, aiding them in managing both the
physical and psychological aspects of the condition. Close collabouration with health
professionals ensures that exercises are implemented correctly, reducing the risk of
overexertion or further injury.

High-risk movements, including deep squats and load-bearing single-leg exercises,
should generally be avoided (Remus et al. 2021). These movements increase the risk of
instability and may worsen symptoms. Instead, low-risk, symmetrical exercises that
target the core, glutes, and adductor muscles, such as pelvic tilts or seated stretches,
are recommended to maintain pelvic stability without excessive strain (Aldabe et al.,
2023; Hu et al., 2020). Gentle mobility exercises, such as pelvic tilts or seated
stretches, are also beneficial for providing relief without adding strain to the pelvic
region (Wiezer et al., 2020).

Remaining physically active is essential for women with PGP, as prolonged inactivity
can lead to muscle deconditioning, which may exacerbate symptoms. The role of
exercise therapy (ET) in managing pregnancy-related pelvic girdle pain has been well-
documented. Hu et al. (2020) note that core stability exercises are particularly effective
in reducing pain, and individualised exercise programs tailored to the specific needs of
pregnant women have shown the most promise in improving functional outcomes.
Properly modified exercises help maintain strength and flexibility, enabling women to
manage their PGP more effectively (Haddox et al., 2020). Combining these
strengthening exercises with education on safe movement patterns, in collabouration
with healthcare professionals, can lead to better long-term outcomes (Santos et al.,
2023).
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Key Recommendations

Recommendations:

Pregnant women should be encouraged to maintain physical activity with an
emphasis on symmetrical, stability-focused movements that strengthen the
pelvic and core muscles. For those already experiencing PGP, continuing to
exercise with appropriate modifications is critical for symptom management
and overall health. Supervised, personalised exercise programs that avoid
higher balance-demand movements, such as load-bearing single-leg exercises,
that may provoke pelvic floor symptoms or instability, can support functional
improvement and pain reduction. Modify or avoid weight-bearing single-leg
movements where they provoke symptoms or instability, particularly in group
settings without individualised supervision. Supportive props and avoiding
prolonged standing can also alleviate discomfort.

Rationale:

PGP affects up to 44% of Australian women during pregnancy, and its
occurrence is unpredictable, making a cautious approach essential. The pain
can have severe psychological and physical consequences, including reduced
mobility, mental health challenges, and impact decisions about limiting future
pregnancies. Women experiencing PGP may also face challenges in their
professional lives or require significant lifestyle adjustments. Given the high
prevalence and uncertainty around its causes, WHEN adopts a precautionary
approach by recommending double-leg, stable exercises to reduce strain and
prevent exacerbation of symptoms.
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Critical Analysis of the Evidence Pelvic Girdle Pain in Pregnancy:

The body of research reviewed in this document provides foundation for understanding
and managing pregnancy-related pelvic girdle pain (PGP). The majority of studies score

highly in terms of methodological rigor, low risk of bias, and direct relevance to PGP,

which strengthens their overall credibility.

Key strengths of the evidence include:

Strong Methodology: Seven of the studies are systematic reviews, meta-
analyses, and cohort studies, which provide high levels of evidence. Many
adhered to GRADE, PRISMA, and other established research frameworks,
ensuring reliable and well-executed methodologies.

Low Bias: Nearly all studies report minimal bias, with no financial conflicts or
undue influence, ensuring that the findings can be trusted to inform clinical
practice without the risk of external influence.

Relevance: The evidence reviewed is highly relevant to the prevention,
management, and understanding of PGP. The scope covers multiple aspects of
PGP, from the mechanisms contributing to pain to exercise-based interventions
and expert consensus on management. This breadth of focus is particularly
useful for developing comprehensive guidelines.

Notable limitations in some areas:

Small Sample Sizes: A number of studies (particularly cross-sectional and
qualitative research) rely on smaller participant pools, which limits the
generalizability of the findings. Further research with larger cohorts would
provide stronger, more applicable results.

Lack of Long-Term Data: Several studies provide short-term insights into PGP
without following participants longitudinally. This limits understanding of the
progression and long-term outcomes of PGP.

Theoretical Models: Some articles propose theoretical frameworks rather than
empirical evidence, which, while valuable for hypothesis generation, may lack
direct applicability until further validated by experimental research.

Background on Evidence Levels:

The research articles have been graded based on two complementary methods: a

scoring system (out of 25) and evidence level gradings. This dual approach ensures

thorough evaluation from reviewers with different preferences for grading styles. Here is

an explanation of the levels of evidence:
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e Level 1 Evidence: The highest level of evidence, typically derived from
systematic reviews, meta-analyses, and large randomised controlled trials
(RCTs). These studies are characterized by rigorous methodology, larger sample
sizes, and low bias, providing strong support for clinical decision-making. Level
1 evidence is considered the gold standard due to its reliability and
generalizability.

e Level 2 Evidence: This level includes well-designed cohort studies, case-control
studies, and systematic reviews of observational studies. While these studies
provide valuable insights, they may be limited by sample size, follow-up
duration, or potential confounding factors. Level 2 evidence is respected but
may not be as robust as Level 1 in terms of generalizability.

¢ Level 3 Evidence: The lowest level of evidence, often comprising cross-sectional
studies, case series, small qualitative studies, or expert opinions. These studies
can offer valuable context or generate hypotheses but may be limited by smaller
sample sizes, lack of control groups, or theoretical models. Level 3 evidence is
typically used to inform future research rather than make definitive clinical
recommendations.

Summary:

In conclusion, the evidence base reviewed here offers an understanding of the causes
and treatment of PGP, with most studies demonstrating high-quality methodology and
relevance to the topic. While there are some gaps, particularly in terms of sample size
and long-term data, the overall body of work provides a solid foundation for developing
evidence-based guidelines on PGP management during and after pregnancy.
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Full Reference

Study Design

Sample Size

Methodology
Strength
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P

Evidence level

Aldabe, D., et al.
(2023).
Management of
women with
pregnancy-
related pelvic
girdle pain: an
international
Delphi study.
Physiotherapy.

Delphi study
(Moderate)

44 experts
(Moderate)

Rigorous Delphi
methodology
(Strong)

No
conflicts
noted (Low
bias)

Relevant for
PPGP
management
framework
(High)

13

Level 4 Delphi
study

International
Delphi consensus
on PGP
management.
Directly informs
group exercise
guidance and
single-leg
movement
recommendations
. Limited by expert
opinion
methodology and
no patient
population.
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Algard, T., et al.
(2023). Role of
depressive
symptoms on
the
development of
pelvic girdle
painin
pregnancy: A
prospective
inception
cohort study.
Acta Obstet
Gynecol Scand.

Cakmak, B., et
al. (2015).
Postural
balance and the
risk of falling
during
pregnancy. J
Matern Fetal
Neonatal Med.

Prospective
cohort study
(Strong)

Review article

356
(Moderate)

Review
(numerous
studies)

Rigorous use of
statistical analysis
and clinical
assessments
(Strong)

Moderate

Funded by
Uppsala
County
Council
(Low bias)

Low

WHEN (

Strong 23
relevance to
mental health
factors
contributing to
PGP (High)

High 20

/7§ WOMEN'S HEALTH
I EDUCATION NETWORK

Level 1
Prospective
cohortidentifying
depression asa
contributor to PGP
severity. Supports
the psychological
dimension of PGP
managementin
these guidelines.

Level 2

Review of postural
balance changes
and fall risk during
pregnancy.
Relevant to
understanding
biomechanical
contributors to
PGP and
instability.
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Ceprnja, D., et
al. (2021).
Prevalence and
factors
associated with
Pelvic Girdle
Pain. Spine.

Ceprnja, D., et
al. (2022). "This
is hard to cope
with": the lived
experience and
coping
strategies
adopted
amongst
Australian
women with
pelvic girdle
painin

Cross-sectional
(Moderate)

Qualitative
(Moderate)

780
(Moderate)

20 (Small)

Followed STROBE
guidelines (Strong)

Thematic analysis
used (Moderate)

No
conflicts
noted
(Low)

No funding
conflicts
noted
(Low)

Direct
relevance to
PGP during
pregnancy
(High)

Relevant to
PGP and self-
care
strategies
(Moderate)

WHEN (

22

18

/7§ WOMEN'S HEALTH
I EDUCATION NETWORK

Level 2

Large cross-
sectional study on
PGP prevalence
and associated
factorsin
pregnancy.
Directly relevant
tothe 44%
prevalence figure
and risk factor
identification.

Level 2

Qualitative study
on Australian
women's lived
experience of
PGP. Supports
consumer-centred
framing and self-
management
guidance. Limited
by small sample.
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pregnancy. BMC
Pregnancy and
Childbirth.

Daneau, C., et
al. (2021).
Mechanisms
Underlying
Lumbopelvic
Pain During
Pregnancy: A
Proposed
Model. Frontiers
in Pain
Research.

Goossens, N., et
al. (2022).
Changes in
static balance
during
pregnancy and
postpartum: A
systematic

(Moderate)

Systematic

N/A
(Theoretical)

13 studies
included

Comprehensive
review of
mechanisms
(Strong)

Strong

No
conflicts
noted (Low
bias)

Low

WHEN (

High 11
relevance to
understanding
lumbopelvic

pain

mechanisms
during

pregnancy

(High)

High 24

/7§ WOMEN'S HEALTH
I EDUCATION NETWORK

Level 4

Theoretical
narrative review
proposing a model
of lumbopelvic
pain mechanisms.
Provides
mechanistic
context for PGP
rationale. No
empirical data or
patient
population.

Level 1

Systematic review
of static balance
changes across
pregnancy and
postpartum.
Directly relevant
to instability risk
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review. Gait &
Posture.

Haddox, A.G., et
al. (2020).
Changes in
segmental mass
and inertia
during
pregnancy: A
musculoskeleta
L model of the
pregnant
woman. Gait &
Posture.

Hu, X., Smith,
R.,Yang, L., et
al. (2020).
Effects of
exercise
therapy for
pregnancy-
related low

Musculoskeleta
l model study
(Strong)

Systematic
review and
meta-analysis
of randomised
controlled trials
(RCTs) and

25 (Small)

Includes 15
studies with
a total
sample size
of 1,200
participants,

Thorough model
development with
extensive data
analysis (Strong)

Strong
methodology with
well-defined
inclusion/exclusio
n criteria;

Funded by
NIOSH
(Low bias)

Minimal
risk of bias
dueto
study
design;
aggregation
of findings
across

High
relevance to
biomechanica
L changes
during
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and single-leg
movement
guidance.

Level 1
Biomechanical
model study of
segmental mass
and inertia
changesin
pregnancy.
Provides
mechanistic
understanding of
load transfer and
centre of gravity
shifts relevant to
PGP.

Level 1

High quality
systematic review
and meta-analysis
demonstrating
exercise therapy
reduces
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back pain and
pelvic pain: A
systematic
review and
meta-analysis.

Kandru, M., et
al. (2023).
Effects of
Conventional
Exercises on
Lower Back Pain
and/or Pelvic
Girdle Painin
Pregnancy: A
Systematic
Review and
Meta-Analysis.
Cureus.

observational

studies

Systematic 16 RCTs

review (Strong) | (1885
participants)
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PRISMA, JADAD
scoring, and
Cochrane risk
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high-quality

studies
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single-

study
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noted (Low | exercisein

bias) managing PGP
and LBP
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pregnancy-related
low back and
pelvic pain.
Strongest
evidence base for
exercise
recommendations
in PGP
management.

Level 1

Systematic review
and meta-analysis
confirming
conventional
exercise reduces
LBP and PGP in
pregnancy.
Supports core
stability and pelvic
floor exercise
recommendations
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PLoS ONE.

132
participants
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No follow up

Funded by
European
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c Research
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conflict of
interestin
this field
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standardised
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PGP research
(High)

WHEN (#

11

/)

/7§ WOMEN'S HEALTH
/ EDUCATION NETWORK

Level 4

Delphi consensus
establishing core
outcome
standards for PGP
research and
practice. Relevant
to movement
guidance
including deep
squats and single-
leg exercises in
group settings.
Limited by expert
consensus
methodology, no
patient
population, and
funding from a
chiropractic
research body
which introduces
potential bias
toward manual
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Robinson, H., et
al. (2010). Pelvic
girdle pain -
associations
between risk
factors in early
pregnancy and
disability or
pain intensity in
late pregnancy:
a prospective
cohort study.
BMC
Musculoskeleta
L Disorders.

Santos, F. F., et
al. (2023).
Prevention of
low back and
pelvic girdle
pain during
pregnancy: A
systematic

Prospective
cohort study
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Systematic

review (Strong)

268
(Moderate)

6 RCTs, 2231
participants
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Comprehensive
clinical
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statistical analysis
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Adheres to GRADE
methodology
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Funded by
Norwegian
Foundation
for Health
(Low bias)

No
conflicts
noted (Low
bias)

High
relevance to
clinical risk
factors for
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Highly
relevant for
evaluating
preventive
strategies for
PGP (High)
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therapy
outcomes.

Level 1
Prospective
cohort identifying
early pregnancy
risk factors for
PGP disability.
Supports early
intervention and
prevention focus
in these
guidelines.

Level 1 Systematic
review and meta-
analysis on
prevention of low
back and pelvic
pain in pregnancy.
Directly supports
preventive
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review and
meta-analysis.
Physiotherapy.

Van Benten, E.,
et al. (2024).
Exploring health
and illness
perceptions to
identify the
perceived cause
of pregnancy-
related pelvic
girdle pain.
Midwifery.

Wang, Y., et al.
(2021). Role of
relaxinin
diastasis of the
pubic
symphysis
peripartum.

Mixed-methods
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Cross-sectional
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16 (Small)
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Follows qualitative
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Detailed analysis
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pubic symphysis
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No funding
conflicts
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conflicts
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exercise approach
takenin these
guidelines.

Level 2

Mixed-methods
study on women's
perceptions of
PGP causation.
Supports
healthcare
provider
education
approach and
psychosocial
framing. Limited
by small sample.

Level 2 Cross-
sectional study on
relaxin and pubic
symphysis
separation.
Relevant to
understanding
hormonal
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World Journal of
Clinical Cases.

Wiezer, M., et
al. (2020). Risk
factors for
pelvic girdle
pain
postpartum and
pregnancy-
related low
back pain
postpartum: a
systematic
review and
meta-analysis.
Musculoskeleta
L Science and
Practice.

Wuytack, F., et
al. (2020). Risk
factors for
pregnancy-

Systematic
review and
meta-analysis
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Scoping review
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5 studies
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24 studies
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literature review
(Moderate)

No
conflicts
noted
(Low)

No
conflicts

Direct
relevance to
postpartum
and
pregnancy-
related PGP
(High)

Relevant to
pregnancy-

WHEN (

23

20

/7§ WOMEN'S HEALTH
I EDUCATION NETWORK

contributors to
pelvic instability
during pregnancy.
Limited by small
sample.

Level 1 Systematic
review and meta-
analysis of
postpartum PGP
risk factors.
Supports long-
term maternal
health focus and
prevention
rationale in these
guidelines.

Level 2

Scoping review of
pregnancy-related
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related pelvic noted related pelvic PGP risk factors.
girdle pain: A (Low) pain (High) Provides broad

scoping review. evidence base for

BMC Pregnancy risk factor

and Childbirth. identification and
prevention
guidance.
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Exercise Guidelines for Heavy Weightlifting and Running
During Pregnancy

Current exercise guidelines often provide conflicting information. Some suggest that
activities such as heavy weightlifting and running are safe during pregnancy, primarily
focusing on their impact on the fetus. However, these guidelines frequently overlook
the long-term implications for maternal health, including joint stability, pelvic floor
function, and overall musculoskeletal health. Our focus is to provide evidence-based
guidance with an emphasis on the longevity and well-being of the mother, enabling
women to make informed decisions about their physical activity during pregnancy.

Pregnancy brings about significant physiological changes, particularly in the
musculoskeletal system, to support the growing fetus and prepare the body for
childbirth (Fiat, 2022; Hrvatin, 2024). These changes, while vital for pregnancy and
delivery, can present challenges for maintaining joint stability and overall physical
health. Hormonal shifts, such as increased levels of relaxin and progesterone, soften
ligaments and tendons to allow for pelvic expansion, but they also reduce joint stability
and increase the risk of musculoskeletal injuries (Cherni et al., 2019; Kesikburun et al.,
2018).

While we do not recommend heavy weightlifting during pregnancy due to its potential
long-term impact on maternal musculoskeletal health, running remains a personal
choice. Currently, there is no conclusive evidence either for or against running during
pregnancy in terms of long-term effects on a woman's body. While some research
suggests that running may not harm the joints, the biomechanical changes of
pregnancy—such as ligament laxity, weight gain, and changes in centre of gravity—can
increase strain on the pelvic floor and joints. Women who choose to continue running
should be provided with guidance on modifications, symptom monitoring, and pelvic
floor support to help mitigate potential risks. This document provides clear, evidence-
based guidance to empower women with the information they need to make informed
decisions, balancing theirimmediate well-being with long-term health considerations.

Running During Pregnancy

Key Considerations

During pregnancy, significant physiological changes impact the musculoskeletal
system, which can influence a woman's ability to run safely. Hormonal changes,
including increased relaxin and progesterone levels, lead to greater ligament laxity,
reducing joint stability and increasing the risk of strain or injury during high-impact
activities like running (Fiat et al., 2022; Parker et al., 2022).
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Additionally, weight gain throughout pregnancy amplifies the mechanical load on joint
structures, particularly in weight-bearing areas like the knees and hips. This added
stress can exacerbate cartilage strain, potentially accelerating joint degeneration and
altering biomechanical function (Aguiar et al., 2013; Calce et al., 2019; Diamond et al.,
2024).

Biomechanical shifts, including changes to the sacroiliac joint (SIJ) due to weight gain
and altered posture, further increase the strain on this area. High-impact activities,
such as running or heavy lifting, can intensify these forces, contributing to pelvic girdle
pain (PGP), which affects up to 44% of pregnant women (Ceprnja et al. 2021).

Guidance for Women Choosing to Run

Running during pregnancy can provide notable mental health benefits; however, it also
poses increased risks to joint and ligament health due to physiological changes. To
minimize strain, consider alternating running with low-impact activities such as walking
or swimming.

Choose softer surfaces, such as grass ovals, rather than hard surfaces like pavements,
to reduce joint impact. Prior to running, engage in basic activation exercises to ensure
muscles are firing correctly and supporting proper movement patterns.

Pay attention to pelvic floor health and continence, as high-impact activities like
running may exacerbate these issues (DelLancey et al., 2024;). The psychological
impact of urinary leakage should also be considered, as it may affect confidence and
mental well-being (Szumilewicz et al., 2018; AlQuaiz et al., 2023; Leanza et al., 2013;
Murphy et al., 2022). Consult a healthcare professional for guidance if needed.

Listen to your body and stop running if discomfort occurs, particularly in weight-bearing
joints. While running is generally considered safe for the baby, its long-term effects on
maternal health remain less well understood.

Heavy Weightlifting During Pregnancy

Key Considerations

Heavy Weightlifting during pregnancy presents unique challenges due to the
physiological changes that occur. Increased levels of relaxin and progesterone
contribute to ligament laxity, which, combined with shifts in the centre of gravity,
elevate the risk of injury when lifting heavy weights (Parker et al., 2022; Fiat et al.,
2022). Research indicates that women lifting weights over 15 kg are more likely to
report symptoms of prolapse, with higher rates of dysfunction observed in female
weightlifters compared to their male counterparts (Forner et al., 2020).
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Moderate resistance training during pregnancy is encouraged as it supports
musculoskeletal stability, maintains strength, and can reduce the risk of pregnancy-
related discomforts. However, heavy weightlifting (lifting over 15kg) is not
recommended due to the increased load already placed on a woman’s joints, pelvic
floor, and connective tissues during pregnancy. Given the lack of long-term research on
the impacts of heavy lifting in pregnancy, a conservative approach is advised. Recent
resistance training studies reviewed during the development of this updated version,
including Prevett and Davenport (2025), Friedman et al. (2026) and Dalhaug et al.
(2025), primarily examine miscarriage risk, fetal responses and acute obstetric
outcomes. They do not assess long-term maternal pelvic floor function, joint stability or
postpartum recovery trajectories. Prevett and Davenport (2025) explicitly note that
resistance training dosage in existing studies is generally too low to draw conclusions
about appropriate intensity thresholds, and call for further research. The fetal safety
findings across these studies are reassuring and are consistent with the position taken
in these guidelines. The rationale for caution around heavy lifting is maternal, not fetal,
and the evidence gap in long-term maternal outcomes is precisely why a precautionary
approach remains warranted. Women should consider safer alternatives to maintain
strength while reducing unnecessary strain

Heavy lifting can overstress musculoskeletal tissues, potentially prolonging
postpartum recovery or leading to chronic joint instability (Bliddal et al., 2016; Chaput
et al., 2019). Furthermore, heavy weightlifting in women is associated with an increased
risk of pelvic floor dysfunction, including urinary incontinence and pelvic organ
prolapse, particularly when heavier loads are lifted, or technique is compromised.
However, incorporating pelvic floor exercises and proper training can help mitigate
these risks (Forner et al., 2020; Beamish et al., 2024; Szumilewicz et al., 2019).

Weight gain and biomechanical changes during pregnancy further exacerbate strain on
the sacroiliac joint, leading to instability and increased susceptibility to pelvic girdle
pain (PGP) (Fiani et al., 2021).

Guidance for Women Choosing to Lift Weights

e Focus on moderate resistance training and avoid heavy loads (over 15kg) to
reduce stress on vulnerable joints.

e Incorporate exercises that strengthen core stability and pelvic floor muscles to
provide better support during weight training (Szumilewicz et al., 2018).

¢ Be mindful of pelvic floor health and the psychological impact of urinary leakage,
which can affect confidence and mental well-being (AlQuaiz et al., 2023; Leanza
et al., 2013; Murphy et al., 2022). Seek professional guidance if continence

concerns arise.
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¢ Use proper technique and seek supervision to ensure safe movement patterns
and reduce the risk of injury.

¢« Monitor for signs of overexertion, such as pain or fatigue, and adjust your routine
as necessary to prioritize safety and well-being.

Informed Decision-Making

Women deserve access to transparent, evidence-based information regarding the
potential benefits and risks of engaging in high-impact activities during pregnancy.
While activities like running and heavy weightlifting can provide significant mental
health benefits, they also carry risks to joint stability, pelvic floor function, and long-
term musculoskeletal health. By presenting a balanced perspective, these guidelines
aim to help women evaluate the immediate emotional benefits of these activities
alongside their potential physical impacts, ensuring decisions are informed by the best
available evidence.

Key Recommendations
Heavy Weightlifting
Recommendations:

¢ Heavy lifting during pregnancy is discouraged due to potential risks to pelvic
floor health and musculoskeletal joint health.

¢ Moderate resistance training, supported by pelvic floor exercises, is
recommended to maintain strength and stability. Heavy lifting is defined as
lifting anything over 15kg; however, each woman’s starting point will vary.
Additionally, the weight a woman carries naturally increases throughout
pregnancy due to fluid retention, fat accumulation, placental growth, and fetal
development.

Rationale:

e Pregnancy naturally increases the load on a woman's joints due to weight gain
and hormonal changes, such as increased relaxin, which loosens ligaments and
reduces joint stability. Adding the strain of heavy lifting amplifies these effects,
potentially leading to long-term issues like incontinence, pelvic organ prolapse,
and chronic joint pain. Women choosing to lift weights should receive tailored
guidance and education about proper techniques and safety precautions to
minimize risks while maintaining strength and mobility.

Running

Recommendation:
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Recommendation: Running is a personal choice, and there is currently no long-
term research on how running during pregnancy affects a woman’s
musculoskeletal health in later life. While running may be beneficial for joint
health in non-pregnant populations, pregnancy introduces significant
biomechanical and hormonal changes that alter joint loading, ligament laxity,
and pelvic stability.

For women accustomed to running before pregnancy, or those who choose to
run during pregnancy, adjustments in intensity, distance, and surface choice
should be considered to accommodate these physiological changes.
Strengthening and activating the pelvic floor, glutes, and deep core muscles can
help support the body if a woman chooses to continue running.

Given the absence of long-term research, WHEN encourages transparency in
decision-making. Women should be made aware of the potential unknowns
regarding running’s long-term effects on their joints and pelvic floor so they can
make informed choices about their exercise routine.

Rationale:

Pregnancy naturally increases the load on a woman’s joints, compounded by
hormonal changes that loosen ligaments and reduce joint stability. Running
introduces additional high-impact forces, which can exacerbate these stresses,
The long-term musculoskeletal implications of these additional loads during
pregnancy remain unknown. Women who choose to run should prepare their
bodies through pelvic floor training, activation exercises, and appropriate
footwear. Alternating running with low-impact activities, such as swimming or
walking, can further reduce strain while promoting overall health and mobility.
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Critical Analysis of the Evidence

The body of research reviewed in this document provides a foundation for
understanding the physiological and biomechanical considerations of weightlifting and
running during pregnancy. While the evidence supports informed decision-making for
physical activity during pregnancy, key gaps and limitations highlight the need for
cautious application in clinical and fitness settings.

Key Strengths of the Evidence

Strong Methodology:

Many of the studies reviewed, including systematic reviews, meta-analyses, and cohort
studies, employed rigorous methodologies such as PRISMA and GRADE frameworks.
These studies consistently provide reliable data on the biomechanical and
musculoskeletal adaptations during pregnancy, as well as their implications for
exercise safety.

Low Bias:

The majority of the research exhibits minimal bias, with studies clearly disclosing
conflicts of interest and employing transparent data collection and analysis methods.
Many studies are funded by academic or public institutions, ensuring objectivity in their
findings.

Relevance:

The reviewed evidence is highly relevant to understanding the impacts of weightlifting
and running on maternal health during pregnancy. Specific studies explore critical
topics such as pelvic floor health, ligament laxity, and joint stability, which are essential
for developing evidence-based exercise recommendations. The breadth of the
evidence spans physical, psychological, and long-term musculoskeletal health
outcomes.

Key Limitations of the Evidence

Small Sample Sizes:
Certain studies, particularly those involving biomechanical modelling and qualitative
analyses, rely on small participant pools. This limits the generalizability of findings to

the wider pregnant population. Larger cohort studies are needed to strengthen the
evidence base.

Lack of Long-Term Data:
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Few studies track participants beyond the postpartum period, creating a gapin
understanding the long-term impacts of high-impact activities, such as running or
heavy lifting, on maternal health and aging.

Heterogeneity of Study Populations and Designs:

Variability in study designs, sample demographics, and exercise interventions
complicates direct comparisons and synthesis of findings. While the evidence provides
valuable insights, the lack of standardised methodologies across studies reduces the
precision of universal recommendations.

Background on Evidence Levels

The reviewed studies have been graded using a dual approach of a scoring system (out
of 25) and evidence level gradings, catering to diverse preferences in evaluating
research quality. The evidence levels are categorised as follows:

Level 1 Evidence:

Systematic reviews, meta-analyses, and large randomised controlled trials (RCTs)
provide the highest level of evidence. These studies exhibit rigorous methodologies, low
bias, and strong generalizability.

Level 2 Evidence:

Well-designed cohort studies, observational studies, and smaller systematic reviews
fallinto this category. While they offer valuable insights, their findings may be limited by
smaller sample sizes, confounding factors, or shorter follow-up durations.

Level 3 Evidence:

This category includes cross-sectional studies, case series, and qualitative research.
These studies are useful for hypothesis generation and context but may lack
robustness for direct clinical application.

Summary:

Based on the reviewed evidence, exercise guidelines for weightlifting and running
during pregnancy should prioritize the long-term health and well-being of the mother,
recognizing the significant physiological changes that occur during this period. While
these activities may have benefits, it is equally important to consider their potential
impacts on maternal musculoskeletal health, pelvic floor function, and joint integrity.

Pregnancy introduces biomechanical challenges, including ligament laxity, weight gain,
and changes in the centre of gravity, which can increase the risk of injury during high-
impact activities. While there is no definitive research confirming harm, there is also no
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long-term evidence ensuring safety. Weightlifting and running, in particular, place
additional mechanical load on already vulnerable joints and tissues, potentially
contributing to pelvic floor dysfunction, joint instability, and chronic pain conditions.
Given the conflicting guidance in existing exercise recommendations, this document
provides a maternal-centred perspective, ensuring women receive clear, evidence-
based information to make informed decisions about their bodies.

Exercise guidelines should advocate for modifications that reduce unnecessary strain,
prioritising stability-focused activities and professional guidance for high-impact or
heavy-load exercises. While recognizing each woman’s individual fitness background,
these guidelines provide a balanced, transparent approach that supports safe and
informed physical activity during pregnancy while considering long-term maternal
health.
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Factors, and Relevant to understanding
Treatment-Seeking fallincidence and help-
Behaviours. Journal of seeking behaviour. Limited
Midwifery and by retrospective design and
Reproductive Health. single cultural context.
Branco, M., et al. Mixed Not applicable | Strong Low High 23 Level 1 Strong

(2022). Biomechanical | biomechanical | (Biomechanical biomechanical analysis of
adaptations of gait in analysis study) gait changes in pregnancy.
pregnancy: Directly relevant to
Implications for understanding physical fall
physical activity and risk mechanisms. Not a
exercise. Springer. clinical intervention study.
Brewin, D., & Nannini, Descriptive 31 postpartum | Moderate Low Moderate 19 Level 2 Qualitative focus

A. (2014). Women's qualitative women group study capturing

perspectives on falls
and fall prevention

(focus groups)

women's own perspectives
on fallsin pregnhancy.
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during pregnancy.
MCN.

Cakmak, B., et al.
(2015). Postural

balance and the risk of

falling during
pregnancy. J Matern
Fetal Neonatal Med.

Dunning, K., et al.
(2009). A Major Public
Health Issue: The High
Incidence of Falls
During Pregnancy.
Springer.

Emine, K., et al. (2022).

Development of an
Assessment Scale for
the Risk of Falling in
Pregnant Women.
Global Journalon

Review article

Population-
based cohort
study

Methodological
study for scale
development

Review Moderate
(numerous

studies)

3997 Strong
participants

630 Moderate

participants

Low

Low

Low

High

High

High

20

24

21

WHEN ‘/ )

/7§ WOMEN'S HEALTH
/ EDUCATION NETWORK

Valuable for understanding
psychological impact and
prevention attitudes.
Limited by small sample.

Level 2

Review of postural balance
changes and fall risk during
pregnancy. Directly relevant
to falls guidance. Limited by
narrative review
methodology.

Level 1

Large population-based
cohort establishing falls as
a significant public health
issue in pregnancy. Strong
evidence base for the scale
of the problem.

Level 2 Development and
validation of a fall risk
assessment scale for
pregnant women. Relevant
to clinical screening and
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Quality and Safety in

Healthcare.

Ficagna, N., et al. Longitudinal 23 participants | Moderate
(2024). Balance in observational

obese and normal cohort study

weight pregnant
women: A longitudinal
study. Journal of
Bodywork & Movement

Therapies.
Goossens, N., et al. Systematic 13 studies Strong
(2022). Changes in review included

static balance during
pregnancy and
postpartum: A
systematic review.
Gait & Posture.

Haddox, A.G., et al. Musculoskeletal | 25 pregnant Strong
(2020). Changes in model study participants
segmental mass and (model-based)

inertia during
pregnancy: A
musculoskeletal

Low

Low

Low

High

High

High

20

24

24

WHEN ‘/ )

/7§ WOMEN'S HEALTH
/ EDUCATION NETWORK

risk identification. Not an
intervention study.

Level 2 Longitudinal study
on balance differences in
obese and normal weight
pregnant women. Relevant
to individualised falls risk
guidance. Limited by very
small sample.

Level 1 Systematic review
of static balance changes
across pregnancy and
postpartum. Strong
evidence for progressive
balance deterioration.
Directly informs falls
prevention guidance.

Level 1

Biomechanical modelling of
segmental mass and inertia
changes in pregnancy.
Provides mechanistic
understanding of how
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model of the pregnant
woman. Gait &
Posture.

Hrvatin, ., & Rugelj, D.
(2022). Risk factors for
accidental falls during
pregnancy-A
systematic literature
review. J Matern Fetal
Neonatal Med.

Mahendru, A. A,,
Everett, T.R.,
Wilkinson, I. B., Lees,
C.C., & McEniery, C.
M. (2014). A
longitudinal study of
maternal
cardiovascular
function from
preconception to the
postpartum period.
Journal of
Hypertension, 32(4),
849-856.

Systematic
literature
review

Prospective
longitudinal
cohort study

14 studies Strong
included

(10,197

participants
cumulatively)

Recruited: 105 | Strong
women

Pregnancies

followed: 76

Live births

analysed: 54

Low

Low

High

High

23

22

WHEN ‘/ )

/7§ WOMEN'S HEALTH
/ EDUCATION NETWORK

centre of gravity shifts
increase fall risk.

Level 1 Systematic review
of fall risk factorsin
pregnancy across nearly
10,000 participants. Strong
evidence base directly
informing these guidelines.

Level 2

Longitudinal study of
maternal cardiovascular
function from
preconception to
postpartum. Relevant to
understanding dizziness
and syncope as
contributors to fall risk
during pregnancy.

Exercise & Pregnancy guidelines 2025 | Version 2 | Reviewed April 2026 | www.when.org.au© |[Page 105


http://www.when.org.au/

Mulder, E. J. H., de
Haas, S., van der Post,
J. A. M., & Duvekot, J. J.
(2021). Cardiac output
and peripheral
vascular resistance
during normotensive
and hypertensive
pregnancy: A
systematic review and
meta-analysis. BJOG:
An International
Journal of Obstetrics &
Gynaecology,

Risso, S., et al. (2024).
Scoping Review of Fall
Risk Assessment Tools
for Women Who
Receive Maternity
Care. JOGNN.

Soma-Pillay, P.,
Nelson-Piercy, C.,
Tolppanen, H., &
Mebazaa, A. (2016).

Systematic
review and
meta-analysis

Scoping review

Narrative review
article
summarizing
physiological

Includes data
from 62 studies
with a total of
3,277 preghant
participants

13 fall risk
assessment
tools reviewed

Not applicable
(review article).

Strong

Strong

Strong

The article
draws from
established

Low-
moderate

Low

Low to
moderate

High

High

High

22

24

21

wWHEN (%)
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’ EDUCATION NETWORK

Level 1

Systematic review and
meta-analysis of cardiac
output and vascular
resistance across
pregnancy. Supports
understanding of
cardiovascular contributors
to fallrisk including
orthostatic intolerance.

Level 1

Scoping review of fall risk
assessment toolsin
maternity care. Relevant to
clinical screening and
identifying gaps in current
practice.

Level 2

Narrative review of
physiological changes in
pregnancy including
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Physiological changes
in pregnancy.
Cardiovascular
Journal of Africa, 27(2),
89-94

Wu, X., & Yeoh, H.T.
(2014). Intrinsic
Factors Associated
with Pregnancy Falls.
Workplace Health &
Safety.

changes during
pregnancy
based on
existing
literature.

Systematic
review
(literature-
based)

Comprehensive
literature
review
(numerous
studies)

research and

provides an

applied

physiological

framework

relevant to

pregnancy

and maternal

health.

Strong Low High 24

WHEN \,;)

/7§ WOMEN'S HEALTH
I EDUCATION NETWORK

cardiovascular
adaptations. Relevant to
understanding the systemic
contributors to dizziness,
syncope and fall risk.

Level 1 Systematic review
of intrinsic fall risk factors
in pregnancy. Strong
methodology directly
relevant to falls prevention
guidance in these
guidelines.
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