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Outline

•What is it?
• What do we know about it?

Exercise testing and prescription 
during pregnancy
• Physical activity and exercise should be part of an active lifestyle during pregnancy, as 

shown by growing evidence on its impact on the maternal health and fitness
parameters.

• The knowledge of health benefits can lead to more favorable attitudes towards exercise 
during pregnancy, among women, exercise professionals and healthcare providers.
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Exercise testing and prescription 
during pregnancy
• Physical activity and exercise should be part of an active lifestyle during pregnancy, as 

shown by growing evidence on its impact on the maternal health and fitness
parameters.

Exercise testing and prescription 
during pregnancy
• Every move counts (WHO), but … supervised, tailored, effective, sustained, and safe 

exercise programs are more likely to improve adherence and effectiveness, and are 
under the responsibility of exercise professionals
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Exercise testing and prescription 
during pregnancy
• Recommendations and guidelines for physical activity and exercise…

• Exercise testing and prescription in pregnancy is the plan of exercise 
and fitness-related activities designed to meet the health and fitness 
goals and motivations of the pregnant woman. 

• It should address the health-related fitness components and the 
pregnancy-specific conditions, based on previous health and exercise 
assessments, and take into account the body adaptations and the 
pregnancy-related symptoms of each stage of pregnancy and 
postpartum, in order to provide safe and effective exercise. 

ACSM-GETP10 (2017); ACSM-REP2 (2017)

Exercise testing and prescription 
during pregnancy
• Exercise professionals should be familiar with several sources of 

information:
• Interpretation of evidence-based studies (different types and levels of 

evidence)

• International recommendations for physical activity and exercise PR&PP

• Communication with health professionals (health conditions, complications, 
contraindications)

• Body adaptations and pregnancy-related symptoms

• Exercise testing and prescription guidelines (steps and tools)

• How to translate knowledge into (exercise) practice?

Murad et al. How to read a 
systematic review and

meta-analysis and apply
the results to patient care: 

users' guides to the
medical literature. JAMA. 

2014 Jul;312(2):171-9. 
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Outline

• What is it?

•What do we know about it?

USDHHS, 2018

WHO (2021)
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Guidelines with 
recommendations for 
physical activity during 
pregnancy & 
postpartum

Focus HealthPro
Support ExPro

Not specific ExPro
Lack specific content

Exercise and 
pregnancy in 
recreational and 
elite athletes       
IOC (2016-2018)

11

12



Exercise Testing & Prescription in Pregnancy 
& Postpartum

23/03/2023

Rita Santos Rocha 7

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. 
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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. 

2019 Canadian guideline for physical activity
throughout pregnancy
1. All women without contraindication should 
be physically active throughout pregnancy. 
Strong recommendation, moderate-quality
evidence.

Specific subgroups were examined:

►Women who were previously inactive. Strong 
recommendation, moderate-quality evidence.

►Women diagnosed with gestational diabetes 
mellitus. Weak recommendation, low-quality
evidence.

►Women categorised as overweight or obese 
(prepregnancy body mass index ≥25 kg/m2). 
Strong recommendation, low-quality evidence.

2. Pregnant women should accumulate at least 
150 min of moderate-intensity physical activity 
each week to achieve clinically meaningful 
health benefits and reductions in pregnancy
complications. Strong recommendation, 
moderate-quality evidence.

3. Physical activity should be accumulated over 
a minimum of 3 days per week; however, being 
active every day is encouraged. Strong
recommendation, moderate-quality evidence.
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2019 Canadian guideline for physical activity
throughout pregnancy
4. Pregnant women should incorporate a variety 
of aerobic and resistance training activities to 
achieve greater benefits. Adding yoga and/or 
gentle stretching may also be beneficial. Strong 
recommendation, high-quality evidence.

5. Pelvic floor muscle training (PFMT) (eg, Kegel
exercises) may be performed on a daily basis to 
reduce the risk of urinary incontinence. 
Instruction on the proper technique is 
recommended to obtain optimal benefits. Weak 
recommendationiv, low-quality evidence.

6. Pregnant women who experience light-
headedness, nausea or feel unwell when they 
exercise flat on their back should modify their 
exercise position to avoid the supine position. 
Weak recommendation, very-low quality
evidence.

ACOG, 2020
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Safety precautions (CSEP 2019)

Mottolaetal. (2019)

Exercise Testing and Prescription

Health screening 

Pre-exercise assessment

Fitness testing

Exercise prescription

Exercise adaptations - effective and safe exercise 
programs

19

20



Exercise Testing & Prescription in Pregnancy 
& Postpartum

23/03/2023

Rita Santos Rocha 11

Exercise Testing and Prescription

Active Pregnancy Guide Health Professionals’ Guide

DOWNLOAD
DOWNLOAD

RG

Health screening and pre-exercise assessment

Stage

• 1st, 2nd, 3rd trimester

• Early postpartum (4th trimester), Late postpartum

Adaptations

• Pregnancy-related body adaptations (anatomy, physiology, biomechanics, BC,..)

• Pregnancy-related symptoms (discomforts)

Health

• Healthy … Clinical conditions (gestational diabetes, obesity, low back pain, etc.)

• Absence of relative / absolute contraindications

PA level

• Inactive - Active

• Very active - Athlete
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Health screening

1st 

trim

2nd 

trim

3rd

trim

Imediate
postpartum

Early
postpartum

Late 
postpartum

Health screening
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Absolute and relative contraindications to PA 
during pregnancy (Canadian 2019)

Mottolaetal. (2019)

Pregnancy-related symptoms
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Physical and physiologic adaptations

Anatomical and 
physiological changes

• Circulatory system 
(blood, breathing, 
metabolic)

• Locomotion system 
(coordination, 
balance)

• Endocrine system 
and hormonal 
changes

• Weight gain

Body biomechanical 
and musculoskeletal 
adaptations

• Changes in the 
curvatures of the 
spine 

• Altered range of 
joint motion

• Shifting the centre 
of gravity

• Locomotion system 
(gait)

• Pelvic organs and
pelvic floor muscles

Psychological changes

• Anxiety

• Depression

• Stress 

This requires verification of the selected 
exercises and modification of their 
techniques, as well as increased supervision 
for safety reasons.    

Pre-exercise assessment

PHYSICAL ACTIVITY questionnaires and trackers

27

28



Exercise Testing & Prescription in Pregnancy 
& Postpartum

23/03/2023

Rita Santos Rocha 15

Sedentary Active

Very
active

Athlete

OBJECTIVES

MOTIVATIONS

Pre-exercise assessment

Exercise testing

• Pregnant client’ purposes (e.g., clinical, 
motivation, education, goals)

• Research purposes (e.g., effectiveness)

• Anatomical and musculoskeletal 
changes

• Reliability / Validation

• Availability / Cost (e.g., biomechanics 
lab, software)

• Expertise (exercise physiologist / 
medical doctor / physiotherapist)

Intensity
Caloric expenditure

Fitness 
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Exercise testing

• CARDIORESPIRATORY

• RESISTANCE / POSTURAL

• FLEXIBILITY

• BALANCE

• Ergometric protocols (cycloergometry and 
treadmill)

• Field protocols (walk tests)
• Adapted protocols from adult population (e.g., 

flexibility, strength)
• Protocols for older populations (e.g., balance, 

agility)
• Biomechanics of walking and balance
• Functional and postural tests
• Questionnaires

Guidelines????

Exercise testing
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• Objectives To systematically review studies evaluating one or more components of physical fitness (PF) in 
pregnant women, to answer two research questions: (1) What tests have been employed to assess PF in 
pregnant women? and (2) What is the validity and reliability of these tests and their relationship with 
maternal and neonatal health?

• Design A systematic review. Data sources PubMed and Web of Science. Eligibility criteria Original English or 
Spanish full-text articles in a group of healthy pregnant women which at least one component of PF was 
assessed (field based or laboratory tests).

• Results A total of 149 articles containing a sum of 191 fitness tests were included. Among the 191 fitness 
tests, 99 (ie, 52%) assessed cardiorespiratory fitness through 75 different protocols, 28 (15%) assessed 
muscular fitness through 16 different protocols, 14 (7%) assessed flexibility through 13 different protocols, 45 
(24%) assessed balance through 40 different protocols, 2 assessed speed with the same protocol and 3 were 
multidimensional tests using one protocol. A total of 19 articles with 23 tests (13%) assessed either validity 
(n=4), reliability (n=6) or the relationship of PF with maternal and neonatal health (n=16).

• Conclusion Physical fitness has been assessed through a wide variety of protocols, mostly lacking validity and 
reliability data, and no consensus exists on the most suitable fitness tests to be performed during pregnancy.

Exercise testing

Exercise Prescription during Pregnancy

• What forms of exercise are safe?

• Walking, Swimming, Cycling, 
Aerobics, Running (for runners), 
Pilates……. 

• The most popular forms of exercise 
referred in the guidelines are: 

• Low Impact Aerobics, Walking, 
Stationary Cycling, Water Exercise, 
Swimming, Strengthening, 
Stretching, Pelvic Floor Exercise… 
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Exercise Prescription

• F – Frequency (how many exercise sessions 
per week?)

• I – Intensity (how hard or difficult is the 
exercise?) (how to monitor?)

• T - Time (how long is each exercise session?)

• T - Type of exercise (which mode of exercise?) 

• V – Volume (which amount?)

• P – Progression (how to advance? How to 
adapt to the different trimesters?).

Which type 
of exercise?

Which 
intensity?

Which 
duration 

and 
frequency?

Progression 
(?) –

trimesters 
of gestation 

and 
postpartum

Exercise prescription is the plan of exercise and fitness-related 
activities designed to meet the health and fitness goals and 
motivations of the pregnant woman: It should address the 
health-related fitness components and the pregnancy-specific 
conditions, based on previous health and exercise assessments

Exercise Prescription

• AEROBIC

• RESISTANCE / POSTURAL

• FLEXIBILITY

• BALANCE and
COORDINATION

• PELVIC FLOOR MUSCLES 
TRAINING

First trimester

Second trimester

Third trimester

Early postpartum (Forth trimester)

Late postpartum

35
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How to monitor intensity?

• Some guidelines recommend the 
exercise intensity in the range of 65-
85% of the individual maximum 
capacity, and the use of the "talk  
test" and the rate of perceived 
exertion scale. 

• OMNI scales of perceived exertion for 
walking/running and cycling are also 
available

Davies et al. (2003); ACOG (2015); ACSM-RMETP7 (2014)

How to monitor intensity?

• OMNI scales of perceived exertion for 
walking, running and cycling are also 
available
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more tired
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really

tired

very, very
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How to monitor intensity?

• 2019 Canadian Guidelines - target zones for 
heart rate for pregnant women, depending on 
age and intensity. 

• HR target = (HRReserve x Intensity) + HR 
rest

• HRReserve = HR max – HR rest

• HR max = 207 – (0.7 x age)

• HR max = 192 – (0.007 x age2)

Mottolaet al. (2019); Gellishet al. (2006)
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How to monitor intensity?

• Nevertheless, instructors must take into account 
that the pregnant body is additionally burdened 
by the development of pregnancy itself, which 
significantly determines its response to exercise. 

• This additional effort is manifested by higher 
and larger fluctuations in heart rate and 
increased work of breathing. 

• It significantly alters the management of the 
intensity of each training session, which 
sometimes requires extended warm-up and/or 
cancellation of interval exercises.   

Exercise Prescription During Pregnancy

AEROBIC EXERCISE

Type Intensity Duration Frequency
Progression / 

Adaptation

Exercises that activate large 

muscle groups in a rhythmic 

and continuous fashion

A variety of weight- and non-

weight-bearing activities are 

well tolerated during 

pregnancy

Aerobic exercises can be 

categorized by the intensity 

and skill demands

Moderate intensity exercise

(3-5.9 METs; RPE = 12-13; 

40%-60% VO2reserve)

Vigorous intensity exercise

(>6 METs; RPE = 14-17) for 

women who were highly 

active prior to pregnancy or 

for those who progress to 

higher fitness levels during 

pregnancy

30 min / day of accumulated 

moderate intensity exercise 

to total at least 150 min / 

week

or

75 min / week of vigorous 

intensity

Previous inactive women 

should progress from 15 to 

30 min / day

Previous sedentary: up to 3 

days / week

Previous active: 3-5 days / 

week to most days of the 

week

The optimal time to progress is after 

the 1st trimester

(13 wk) because the discomforts and 

risks of pregnancy are lowest at that 

time

Avoid activities with risk of fall and 

trauma

Activities that require jumping 

movements and quick changes in 

direction which can stress joints 

should be done with caution to –

minimize the risk of joint injury

41
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Exercise Prescription During Pregnancy

RESISTANCE

Type Intensity Duration Frequency
Progression / 

Adaptation

A variety of machines, 

free weights, and body 

weight exercises are 

well tolerated during 

pregnancy

Intensity that permits 

multiple submaximal 

repetitions (i.e., 8-10 or 

12-15 repetitions) to be 

performed to the point 

of moderate fatigue

(40%-60% of estimated 

one repetition 

maximum)

1 set for beginners

2-3 sets for intermediate 

and advanced

Target major muscles 

groups

A basic program 

includes 8-10 different 

exercises

2-3 nonconsecutive days 

/ week

Consider exercising in the supine 

position after 16 wk of pregnancy to 

ensure that venous obstruction does 

not occur

Avoid performing the Valsalva 

maneuver

during exercise

Heavy-resistance weight lifting and 

intense repetitive isometric exercises 

should be limited until more data is 

available

Exercise Prescription During Pregnancy

FLEXIBILITY

Type Intensity Duration Frequency
Progression / 

Adaptation

A series of active or 

passive static and 

dynamic flexibility 

exercises for each 

muscle-tendon unit

Stretch to the point of 

feeling tightness or 

slight discomfort

Hold static stretch for

10-30 s 

(up to 60 s)

2-4 repetitions of each 

exercise

At least 2-3 up to 7 days 

/ week

Avoid excessive joint 

stress
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Exercise Prescription During Pregnancy

NEUROMOTOR

Type Intensity Duration Frequency
Progression / 

Adaptation

Exercises involving 

motor skill, e.g., 

balance, agility, 

coordination, gait), 

proprioceptive training, 

and multifaceted 

activities (e.g., Pilates, 

Yoga, tai chi)

Intensity in balance 

training refers to the 

degree of difficulty of 

the postures, 

movements, or routines 

practiced

An effective intensity 

(and volume) of 

neuromotor exercise 

has not been 

determined

20-30 to 60 min / day
At least 2-3 up to 7 days 

/ week

Can be included in daily 
activities

The only supervision 

requirement is the safety 

considerations and the level of 

fall risk

Ensure proper technique

Avoid positions that are

uncomfortable or likely to 

result in loss of balance and 

falling

Exercise Prescription During Pregnancy

PELVIC FLOOR 
TRAINING

Type Intensity Duration Frequency
Progression / 

Adaptation

Complex training for pelvic-

floor muscles should be 

focused both on their 

contraction and relaxation 

Various devices can be used 

to increase the 

effectiveness and 

attractiveness of exercise, 

e.g.  vaginal cones  

An effective intensity (and 

volume) of pelvic floor 

exercise has not been 

determined

10-30 min / day 1-7 days / week

Can be done anywhere, 
anytime

Should be incorporated in any 
prenatal exercise program 

Ensure proper technique

Different exercises should be 
performed to improve pelvic 
floor muscle speed, strength, 

endurance and muscular 
coordination, and engaging 
both fast and slow twitch 

muscle fibers
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Exercise Prescription During Pregnancy
1) warm-up: 5-10 minutes (8-

17%); 
2) aerobic training: 25 

minutes (42%); 
3) neuromotor training 

(posture, balance and 
coordination): 5 min (8%); 

4) resistance training (core, 
lower and upper limbs): 10 
min (17%); 

5) pelvic floor training: 5 min 
(8%); 

6) stretching: 5 min (8%); 
7) breathing and relaxation: 5 

min (8%).

Exercise Prescription During Pregnancy

Preparation for 
birth

(Midwife/Nurse)

Postpartum
recovery

(Physiotherapist)

Postpartum
exercise (Exercise

Physiologist)
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Exercise Selection, 
Adaptation & Intervention

Balance and
coordination
exercise

Pelvic
floor
muscle
training

Low-
High-
impact
aerobic
exercise

Resistance
and
postural  
exercise

Stretching
exercise

1) warm-up: 5-10 minutes (8-
17%); 

2) aerobic training: 25 
minutes (42%); 

3) neuromotor training 
(posture, balance and 
coordination): 5 min (8%); 

4) resistance training (core, 
lower and upper limbs): 10 
min (17%); 

5) pelvic floor training: 5 min 
(8%); 

6) stretching: 5 min (8%); 
7) breathing and relaxation: 5 

min (8%).

Exercise Selection, 
Adaptation & Intervention 
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• Supervision is recommended to ensure proper technique, provide 
confidence, and ensure the progression of appropriate levels of 
intensity and complexity. 

• The exercise professional should provide regular feedback, positive 
reinforcement, and behavioral strategies to enhance adherence.

• The exercise professional should also provide the safest possible 
training and testing environment, as well as preventing exercise-
related emergencies, and be familiar with the safety and emergency 
procedures available at the fitness setting where the exercise 
program is delivered. 

Exercise Selection, 
Adaptation & Intervention 

• Each type of exercise or 
program requires specific 
adaptations (type of exercises, 
positions, technique, cadence, 
weight, impact, repetitions, 
environment, sportswear …)

Exercise Selection, 
Adaptation & Intervention
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YouTube

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
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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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