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Benefits of exercise during pregnancy

•Potential benefits of prenatal physical activity and 
exercise, for the mother, the course of pregnancy and 
fetal development and health, labor and delivery
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Outline

• What is it?

• What do we know about it?

Outline 

•What is it?
• What do we know about it?
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Benefits of exercise during pregnancy

•Understanding the benefits of physical activity and 
exercise requires different approaches and 
perspectives, such as:
• Exercise vs physical activity
• Metabolic vs biomechanical stimulus
• Prevention vs treatment (or effectiveness)
• Evidence-based vs expert opinion

Physical Activity vs Exercise

• Physical activity is defined as any bodily movement produced by the 
contraction of skeletal muscles that results in a substantial increase in 
caloric requirements over resting energy expenditure.

• Physical activity can be categorized either by different contexts, such 
as leisure-time, exercise, sports, occupational, household, and 
transportation activities, or by intensity. 
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Physical Activity vs Exercise

• Exercise is a type of physical activity consisting of planned, structured, and 
repetitive body movement to improve and/or maintain one or more components 
of physical fitness. 

• Exercise is a subcategory of physical activity. Although energy expenditure is 
increased during physical activity, it does not necessarily reflect exercise, and 
should not be confused with fitness. 

• Physical fitness is defined as a set of attributes or characteristics that individuals 
have or achieve with regards to their ability to perform physical activity. 

Physical Activity vs Exercise

• Davenport MH, McCurdy AP, Mottola MF, Skow RJ, Meah VL, Poitras VJ, Jaramillo Garcia A, Gray 

CE, Barrowman N, Riske L, Sobierajski F, James M, Nagpal T, Marchand AA, Nuspl M, Slater LG, 

Barakat R, Adamo KB, Davies GA, Ruchat SM. Impact of prenatal exercise on both prenatal and 

postnatal anxiety and depressive symptoms: a systematic review and meta-analysis. Br J Sports 

Med. 2018 Nov;52(21):1376-85.

• Nakamura A, van der Waerden J, Melchior M, Bolze C, El-Khoury F, Pryor L. Physical activity during 

pregnancy and postpartum depression: Systematic review and meta-analysis. J Affect Disord. 2019 

Mar 1;246:29-41. 
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Metabolic vs Mechanical Intensity

• Physical activity (and exercise) can be categorized by METABOLIC INTENSITY

• MET = Multiple of resting metabolic rate, used as a measure of exercise intensity
• Light metabolic intensity = less than 3 METs - metabolic equivalents

• Moderate metabolic intensity = between 3 and 5.9 METs

• Vigorous metabolic intensity = 6 METs or more

• In contrast, sedentary behavior involves activities of less than 1.5 METs including desk-
based office work, driving a car and watching television.

Metabolic vs Mechanical Intensity
• Physical activity (and exercise) can be categorized by BIOMECHANICAL INTENSITY

• The ground reaction force (GRF), especially the vertical component = biomechanical loading in Newton, in 
Kg, in units of body weight
• High skeletal loading intensity has been defined as peak-GRF of greater than 4 times body-weight (BW); 

• Moderate intensity as 2-4 BW; 

• Low intensity as GRF less than 2-BW

• Regular exposure to moderately high magnitudes of force is desirable within certain levels: mechanical 
stress will induce adaptation on biological structures

• Biomechanical risks of exercise: the same forces might produce undesirable effects such as discomfort, pain, 
and orthopedic injury, if is a very high impact and overloading factor, especially when forces are too 
repetitive in a period of time. On the contrary, if it doesn’t meet a minimum amount of loading, leads to a 
low osteogenic potential. 
• A minimum osteogenic effect was related to 1,5-2 BW; 

• OI (one session) = Peak ground reaction force(BW)*Ln(number of loading cycles+1).
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Metabolic vs Mechanical Intensity

• A woman is running for 30 min at a comfortable speed. This 
stimulus can be translated in 

1. An aerobic effort whose intensity is about 60% of the maximal 
oxygen uptake, which is consuming a certain amount of 
calories;

2. A mechanical effort of which vertical component of the ground 
reaction force is about 1600 Newton or about two times the 
person’s body weight and it has been applied around 1500 
times on each feet. 

Metabolic vs
Mechanical 
Intensity

• Cai C, Ruchat SM, Sivak A, Davenport MH. Prenatal Exercise and 
Cardiorespiratory Health and Fitness: A Meta-analysis, Medicine & Science in 
Sports & Exercise. July 2020;52(7):1538-48.

• Davenport MH, Marchand AA, Mottola MF, Poitras VJ, Gray CE, Jaramillo 
Garcia A, Barrowman N, Sobierajski F, James M, Meah VL, Skow RJ, Riske L, 
Nuspl M, Nagpal TS, Courbalay A, Slater LG, Adamo KB, Davies GA, Barakat 
R, Ruchat SM. Exercise for the prevention and treatment of low back, pelvic 
girdle and lumbopelvic pain during pregnancy: a systematic review and 
meta-analysis. Br J Sports Med. 2019 Jan;53(2):90-98. 

• Díaz-Burrueco JR, Cano-Ibáñez N, Martín-Peláez S, Khan KS, Amezcua-
Prieto C. Effects on the maternal-fetal health outcomes of various physical 
activity types in healthy pregnant women. A systematic review and meta-
analysis. Eur J Obstet Gynecol Reprod Biol 2021;262:203-15.

• Watts NB, Binkley N, Owens CD, Al-Hendy A, Puscheck EE, Shebley M, 
Schlaff WD, Simon JA. Bone Mineral Density Changes Associated With
Pregnancy, Lactation, and Medical Treatments in Premenopausal Women
and Effects Later in Life. J Womens Health (Larchmt). 2021 Oct;30(10):1416-
30. 

• Kyle EM, Miller HB, Schueler J, Clinton M, Alexander BM, Hart AM, Larson-
Meyer DE. Changes in Bone Mineral Density and Serum Lipids across the
First Postpartum Year: Effect of Aerobic Fitness and Physical Activity. 
Nutrients. 2022 Feb 8;14(3):703. 
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• Search in PubMed:

• low back pain and pregnancy and exercisePrevention vs Treatment

Effectiveness (acute vs chronic)
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• PREVENTION

• TREATMENT

• EFFECTIVENESS

Prevention vs Treatment

Prevention vs Treatment/Effectiveness
PROTOCOLS
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Evidence-based vs Expert opinion

• Types of studies & sources of information
• GUIDELINES FOR EXERCISE AND PHYSICAL ACTIVITY
• STATEMENTS / POSITION STAND / EXPERT OPINION
• REVIEW STUDIES / SCOPING REVIEWS
• OBSERVATIONAL STUDIES
• RANDOMIZED CONTROL TRIALS (RCT)
• SYSTEMATIC REVIEWS / UMBRELLA REVIEWS

• TYPE OF EVIDENCE?

• LEVEL OF EVIDENCE?

• MECHANISMS?

• ACUTE OR CHRONIC?

https://flexibl
elearning.auc
kland.ac.nz/p
hilson/51_5.h

tml
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Evidence-based vs Expert opinion

Expert opinion

Evidence-based vs Expert opinion

Narrative
reviews
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Narrative
reviews
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Evidence-based vs Expert opinion
GUIDELINES
• Practice guidelines have become an increasingly popular tool for synthesis of clinical 

information.

• Clinical guidelines are commonly defined as systematically developed statements to 
assist practitioner and patient decisions about appropriate health care for specific clinical 
circumstances, which objectives are to enhance appropriateness of practice, improve 
quality of care, lead to better patient outcomes, improve cost effectiveness, help 
authorities to decide on the approval of drugs and devices, and identify areas of research 
needed.

• A profusion of guidelines has been issued over the past 6 years by different national 
and international obstetrics, gynecology, or sports medicine organizations, which are a 
trustworthy and comprehensive source of information in terms of safety and health 
benefits of exercise during pregnancy. 

Guidelines

Guidelines with 
recommendations for 
physical activity during 
pregnancy & 
postpartum

Focus HealthPro
Support ExPro

Not specific ExPro
Lack specific content
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Guidelines with 
recommendations for 
physical activity during 
pregnancy & 
postpartum

Health Prof / Pregnant W

Guidelines with 
recommendations for 
physical activity during 
pregnancy & 
postpartum

• Several official guidelines on exercise during pregnancy have been updated recently. 

• Most of these guidelines were reviewed by other authors and in textbooks. 

Exercise during pregnancy: a comparative review of
guidelines.Tsakiridis I, Bakaloudi DR, Oikonomidou AC, Dagklis T, 
Chourdakis M.
J Perinat Med. 2020 Jul 28;48(6):519-525. doi: 10.1515/jpm-2019-
0419.
PMID: 32619194 Review.

Clinical Practice Guidelines That Address Physical Activity and
Exercise During Pregnancy: A Systematic Review.Yang X, Li H, Zhao
Q, Han R, Xiang Z, Gao L.
J Midwifery Womens Health. 2022 Jan;67(1):53-68. doi: 
10.1111/jmwh.13286. Epub 2021 Nov 28.
PMID: 34841649 Review.

[Physical exercise and pregnancy. Evidence based medicine 
(EBM)].Gallo-Galán LM, Gallo-Vallejo MA, Gallo-Vallejo JL.
Semergen. 2022 Sep;48(6):423-430. doi: 
10.1016/j.semerg.2022.02.008. Epub 2022 May 6.
PMID: 35527186 Review. Spanish.

Physical activity and exercise during pregnancy in Africa: a review of 
the literature.Okafor UB, Goon DT.
BMC Pregnancy Childbirth. 2020 Nov 25;20(1):732. doi: 
10.1186/s12884-020-03439-0.
PMID: 33238920 Free PMC article. Review.

Review of Recent Physical Activity Guidelines During Pregnancy to 
Facilitate Advice by Health Care Providers.Evenson KR, Mottola MF, 
Artal R.
Obstet Gynecol Surv. 2019 Aug;74(8):481-489. doi: 
10.1097/OGX.0000000000000693.
PMID: 31418450 Review.

Physical Activity During the Perinatal Period: Guidelines for 
Interventions During the Perinatal Period from the French National 
College of Midwives.Boisseau N.
J Midwifery Womens Health. 2022 Nov;67 Suppl 1:S158-S171. doi: 
10.1111/jmwh.13425.
PMID: 36480664 Review.
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Guidelines with 
recommendations for 
physical activity during 
pregnancy & 
postpartum

• Moreover, other organizations published these guidelines in a more accessible language to reach pregnant women. 

What is “evidence-based”?

• The randomized control trial (RCT) is a trial in which 
subjects are randomly assigned to one of two groups: one 
(the experimental group) receiving the intervention that is 
being tested, and the other (the comparison group or 
control) receiving an alternative (conventional) treatment.

• A randomized controlled trial (RCT) is the most definitive 
tool for evaluation of the effectiveness of an 
intervention and can establish a cause-and-effect 
relationship between an intervention and an improved 
disease outcome.
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Clinical research design

(Randomized) Control Trial (RCT)
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What is “evidence-based”?

• A systematic review is defined as “a review 
of the evidence on a clearly formulated 
question that uses systematic and explicit 
methods to identify, select and critically 
appraise relevant primary research, and to 
extract and analyze data from the studies 
that are included in the review.” 

• The methods used must be reproducible and 
transparent.

Syst Rev (MA) RCT

Searching in PubMed…
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Searching in PubMed…

Outline

• What is it?

•What do we know about it?
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Health-enhancing exercise during pregnancy

•A regular and general physical activity program (active 
and healthy lifestyle) during pregnancy may:

•provide general health benefits for the pregnant 
woman, the course of pregnancy, fetal development 
and health, labor and delivery, postpartum recovery, 
baby, mother and child…

Health-enhancing exercise during pregnancy
• A regular and specific exercise program during pregnancy may:

• provide general fitness benefits for the pregnant woman 

• increase functional capacity

• promote weight control and prevent gestational diabetes

• prevent hypertensive disorders 

• promote good posture (and fall prevention)

• decrease low back and pelvic girdle pain

• decrease urinary incontinence

• promote mental health and sleep

• (…)

• postpartum “recovery”

Specific issues

35
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Health-enhancing exercise during pregnancy

• The preventative role of exercise in relation to any potential future cardiac health risk related to chronic 
disease

• The improved sense of well-being, sleep, and enhanced quality of life during pregnancy

• Choong SYX, Tan XYJ, Cheng LJ, Lau Y. Effectiveness of Exercise in Improving Sleep Outcomes among Perinatal Women: A Systematic
Review and Meta-analysis of randomised Controlled Trials. Behav Sleep Med. 2022 Jul-Aug;20(4):410-428. 

• The effect of exercise on mental health (e.g., depression, stress, anxiety) during pregnancy and in postpartum

• Davenport MH et al. Impact of prenatal exercise on both prenatal and postnatal anxiety and depressive symptoms: a systematic 
review and meta-analysis. Br J Sports Med. 2018 Nov;52(21):1376-85.

• Nakamura A et al. Physical activity during pregnancy and postpartum depression: Systematic review and meta-analysis. J Affect 
Disord. 2019 Mar 1;246:29-41. 

Health-enhancing exercise during pregnancy
• The acute and long-term effects related to all fitness and functional parameters (e.g., cardiovascular, muscular 

strength and endurance, flexibility, body composition, coordination, balance, posture): health-related and 
skill-related fitness components

• Cai C, Ruchat SM, Sivak A, Davenport MH. Prenatal Exercise and Cardiorespiratory Health and Fitness: A Meta-analysis, Medicine & 
Science in Sports & Exercise. July 2020;52(7):1538-48.

• The effect of exercise on bone health

• The preventative role of exercise in relation to the most prevalent musculoskeletal disorders (e.g., low or 
upper back pain, pelvic-floor disorders, and poor posture, balance and coordination)

• Davenport MH et al. Exercise for the prevention and treatment of low back, pelvic girdle and lumbopelvic pain during pregnancy: a 
systematic review and meta-analysis. Br J Sports Med. 2019 Jan;53(2):90-98. 

• Mørkved S, Bø K. Effect of pelvic floor muscle training during pregnancy and after childbirth on prevention and treatment of urinary 
incontinence: A systematic review. Br J Sports Med. 2014;48(4):299-310. 
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Health-enhancing exercise during pregnancy
• The effect of exercise on increased energy expenditure (e.g., excess post-exercise oxygen consumption, 

increased fat loss, preservation of lean body mass, increased metabolic rate, prevention of overweight and 
obesity in mother and child)

• Menke BR et al. Physical Activity during Pregnancy and Newborn Body Composition: A Systematic Review. Int J Environ Res Public
Health. 2022 Jun 10;19(12):7127. 

• Chen Y et al. Effects of Maternal Exercise During Pregnancy on Perinatal Growth and Childhood Obesity Outcomes: A Meta-analysis
and Meta-regression. Sports Med. 2021 Nov;51(11):2329-47. 

• The preventative role of exercise in relation to dyslipidemia (e.g., decreased tri-glycerides, slightly decreased 
low-density lipoprotein, increased high-density lipoprotein)

Health-enhancing exercise during pregnancy
• The preventative role of exercise in relation to gestational diabetes and diabetes mellitus type 2 (e.g., lower blood 

glucose concentration during and after exercise, improved insulin sensitivity and decreased insulin requirement, 
lower HbA1c levels)

• Bgeginski R et al. Effects of weekly supervised exercise or physical activity counseling on fasting blood glucose in women diagnosed with
gestational diabetes mellitus: A systematic review and meta-analysis of randomized trials. Journal of Diabetes. 2017(9): 1023–32.

• Keating N et al. Aerobic or Resistance Exercise for Improved Glycaemic Control and Pregnancy Outcomes in Women with Gestational
Diabetes Mellitus: A Systematic Review. Int J Environ Res Public Health. 2022 Aug 30;19(17):10791. 

• The preventative role of exercise in relation to hypertension and pre-eclampsia (e.g., improvement in mild to 
moderate blood pressure)

• Magro-Malosso ER et al.. Exercise during pregnancy and risk of gestational hypertensive disorders: a systematic review and meta-
analysis. Acta Obstet Gynecol Scand. 2017 Aug;96(8):921-31.

• Davenport MH et al. Prenatal exercise for the prevention of gestational diabetes mellitus and hypertensive disorders of pregnancy: a 
systematic review and meta-analysis. Br J Sports Med. 2018 Nov;52(21):1367-75. 

• Al-Huda F et al.. Association between Cardiorespiratory Fitness and Hypertensive Disorders of Pregnancy: A Systematic Review and
Meta-Analysis. J Clin Med. 2022 Jul 27;11(15):4364. 
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Health-enhancing exercise during pregnancy

• The association of exercise with fertility, fetus development, birth outcomes and baby health

• Mena GP, Mielke GI, Brown WJ. The effect of physical activity on reproductive health outcomes in young women: a systematic review
and meta-analysis. Hum Reprod Update. 2019 Sep 11;25(5):541-563.

• The potentially preventative role of exercise in relation to other specific conditions of pregnancy and 
postpartum (e.g., macrosomia, diastasis recti, pelvic girdle pain, postpartum weight retention, coronary heart 
disease prevention postpartum, etc.). 

• Kubler JM et al. The effects of exercise during pregnancy on placental composition: A systematic review and meta-analysis. Placenta. 
2022 Jan;117:39-46. 

Health-enhancing exercise during pregnancy

• Nascimento SL, Surita FG, Cecatti JG. Physical exercise during pregnancy: a systematic review. Curr Opin Obstet
Gynecol. 2012 Dec;24(6):387-94. 

• Jorge C, Santos-Rocha R, Bento T. Can Group Exercise Programs Improve Health Outcomes in Pregnant Women? 
A Systematic Review, Current Women`s Health Reviews 2015; 11(1).

• Perales M, Santos-Lozano A, Ruiz JR, Lucia A, Barakat R. Benefits of aerobic or resistance training during 
pregnancy on maternal health and perinatal outcomes: A systematic review. Early Hum Dev. 2016 Mar;94:43-8.

• Chan CWH, Au Yeung E, Law BMH. Effectiveness of Physical Activity Interventions on Pregnancy-Related 
Outcomes among Pregnant Women: A Systematic Review. International Journal of Environmental Research and 
Public Health. 2019; 16(10):1840. 
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Health-enhancing exercise during pregnancy
• Díaz-Burrueco JR et al. Effects on the maternal-fetal health outcomes of various physical activity types in healthy 

pregnant women. A systematic review and meta-analysis. Eur J Obstet Gynecol Reprod Biol 2021;262:203-15.

• Ribeiro MM, Andrade A, Nunes I. Physical exercise in pregnancy: benefits, risks and prescription. J Perinat Med. 2021 
Sep 6.

• de Castro R, Antunes R, Mendes D, Szumilewicz A, Santos-Rocha R. Can Group Exercise Programs Improve Health 
Outcomes in Pregnant Women? An Updated Systematic Review. Int J Environ Res Public Health. 2022 Apr
17;19(8):4875. 

• Morales-Suárez-Varela M et al. Maternal Physical Activity During Pregnancy and the Effect on the Mother and 
Newborn: A Systematic Review. J Phys Act Health. 2020 Dec 22;18(1):130-47. 

• Wang Y, Wu L, Wu X, Zhou C. The Association between Physical Exercise during Pregnancy and Maternal and Neonatal 
Health Outcomes: A Systematic Review and Meta-Analysis of Randomized Controlled Trials. Comput Math Methods
Med. 2022 Aug 21;2022:3462392. 

Health-enhancing exercise during pregnancy

• Dipietro L, Evenson KR, Bloodgood B, Sprow K, Troiano RP, Piercy KL, Vaux-Bjerke A, Powell KE; 2018 PHYSICAL 
ACTIVITY GUIDELINES ADVISORY COMMITTEE*. Benefits of Physical Activity during Pregnancy and Postpartum: 
An Umbrella Review. Med Sci Sports Exerc. 2019 Jun;51(6):1292-302.

• Heslehurst N, Hayes L, Jones D, Newham J, Olajide J, McLeman L, McParlin C, de Brun C, Azevedo L. The
effectiveness of smoking cessation, alcohol reduction, diet and physical activity interventions in changing
behaviours during pregnancy: A systematic review of systematic reviews. PLoS One. 2020 May
29;15(5):e0232774. 

• Kouiti M, Hernández-Muñiz C, Youlyouz-Marfak I, Salcedo-Bellido I, Mozas-Moreno J, Jiménez-Moleón JJ. 
Preventing Gestational Diabetes Mellitus by Improving Healthy Diet and/or Physical Activity during Pregnancy: 
An Umbrella Review. Nutrients. 2022 May 14;14(10):2066. 

Umbrella Review
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Exercise and Physical Activity During Pregnancy and Postpartum. 
Evidence-Based Guidelines               https://www.springer.com/gp/book/9783319910314

1 - Physical activity, exercise, and health promotion for the pregnant exerciser Mireille van Poppel, Katrine Mari Owe, Rita Santos-

Rocha, Hélia Dias, and Miguel Ángel Oviedo-Caro

2 – Psychological, social, and behavioural changes during pregnancy: implications for physical activity and exercise Lou Atkinson 

and Megan Teychenne

3 - Physiological changes during pregnancy. Main adaptations, discomforts and implications for physical activity and exercise María 

Perales, Taniya Singh Nagpal, and Ruben Barakat

4 - Body composition changes during pregnancy and effects of physical exercise Nuno M. Pimenta, Frøydis Hausmann, Coral Falco, and 

Mireille van Poppel

5 - Biomechanical adaptations of gait in pregnancy. Implications for physical activity and exercise Marco Branco, Rita Santos-Rocha, 

Liliana Aguiar, Filomena Vieira, and António Prieto Veloso

6 - Specific musculoskeletal adaptations in pregnancy: pelvic floor, abdominal muscles, pelvic girdle, and lower back. Implications 

for physical activity and exercise Kari Bø, Britt Stuge, and Gunvor Hilde

7 - Evidence-based and practice-oriented guidelines for exercising during pregnancy Anna Szumilewicz, Aneta Worska, Rita Santos-

Rocha, and Miguel Ángel Oviedo-Caro

8 - Exercise testing and prescription in pregnancy Rita Santos-Rocha, Isabel Corrales Gutiérrez, Anna Szumilewicz, and Simona 

Pajaujiene

9 - Exercise selection and adaptations during pregnancy Anna Szumilewicz and Rita Santos-Rocha

10 - Exercise prescription and adaptations in early postpartum Rita Santos-Rocha, Anna Szumilewicz, and Simona Pajaujiene

11 - Strengthening competences of future healthcare professionals to promote physical activity during pregnancy and post-partum 

Jennifer Wegrzyk, Mathilde Hyvärinen, Claire De Labrusse, and Franziska Schläppy

12 - Therapeutic Exercise regarding Musculoskeletal Health of the Pregnant Exerciser and Athlete Augusto Gil Pascoal, Britt Stuge, 

Patrícia Mota, Gunvor Hilde, and Kari Bø

13 - Nutritional and energy requirements of the pregnant exerciser and athlete Maria-Raquel G. Silva, and Belén Rodriguez

14 - Diet Recommendations for the Pregnant Exerciser and Athlete Rui Jorge, Diana Teixeira, Inês Ferreira, and Ana Luisa Alvarez Falcón

Special Issue https://www.researchgate.net/profile/Rita_Santos-Rocha

Deadline for manuscript submissions: 15 April 2023
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Thank you very much!
Rita Santos Rocha

ritasantosrocha@gmail.com

ritasantosrocha@esdrm.ipsantarem.pt

Rita Santos Rocha
• https://www.researchgate.net/profile/Rita_Santos-Rocha

• https://www.cienciavitae.pt/portal/4A15-784A-FC14

• http://orcid.org/0000-0001-7188-8383

• http://ciper.fmh.ulisboa.pt/

• https://www.youtube.com/channel/UCEUWdoBeh5rgfM0
kZOn9Xtg
• #AtivoEmCasa  #ActiveAtHome

• https://www.youtube.com/channel/UC0Vyookwc0mcQ5T
70imtoNA
• #GravidezAtiva #ActivePregnancy
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