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Background

1. Current guidelines published by credible obstetrics, gynecology and sports medicine 
institutions, including the World Health Organization, are in agreement that physical 
activity in pregnancy is safe and desirable in the absence of obstetrics and medical 
complications or contraindications.

2. Recommendations on the potential continuation of a physical activity exceeding the 
recommended minimum level of 150-minute moderate-to-vigorous physical activity 
per week or of high intensity have been much more popular for around 5 years.

3. There is no information on prenatal high intensity interval training (HIIT) programs 
in the above-mentioned documents. 



"HIIT implemented during pregnancy" by Anna Szumilewicz, Rita Santos-Rocha et al. (bepress.com)

https://dcgdansk.bepress.com/journal/vol14/iss1/1/


We want to respond to the needs of 

the fitness market…



HIIT has been one of the ten top fitness trends 

all over the world in the last decade.



There is a variety of HIIT protocols: 

they are based on short work intervals (<60 s - 8 min) 

of vigorous (70-90% maximal heart rate or 14-16 of 

the 6-20 Borg’s rate of perceived exertion scale - RPE) 

to high intensity (≥90% maximal heart rate or ≥17 of the 6-20 RPE) 

interspersed with active (40-70% maximal heart rate or 8-13 of the 6-20 RPE) 

or passive (cessation of movement) recovery periods (of 1-5 min) 

(Wood et al. 2019)



Conclusion:
1. Neither HIIT nor MICT is superior for altering TC, TRG, or LDL-C, or TC-HDL-C ratio. 
2. Compared with MICT, HIIT appeared to significantly improve HDL-C. 
3. Clinicians may prescribe either protocol to encourage participation in exercise and reduce 
cardiovascular risk. 
4.To raise HDL-C, HIIT may result in a larger effect size compared with MICT.



Meta-analysis showed that HIIT was a highly effective approach for 
improving cardiorespiratory fitness in overweight and obese adults.



Conclusions: HIIT by adults, especially those with overweight and obesity classification, 
can improve insulin sensitivity, blood pressure, and body composition, comparable with 

those resulting from moderate-intensity continuous training.



Conclusions: High-intensity functional exercise is generally safe and is 
recommended for older individuals with mild or moderate dementia to provide 
benefits in motor performance and daily functioning.



1. Improving cardiorespiratory fitness (CRFit) significantly improved with HIT in comparison with 
a control group (P < .00001, SMD = 0.44 and a 95% confidence interval from 0.25 to 0.64).

2. The results showed that higher effects could be achieved in: patients starting to exercise 
before treatment, interventions longer than eight weeks, programs including exclusively 
cardiovascular training and with a high-intensity part of session duration of at least 20 minutes.



Promising outcomes of HIIT interventions on the improvement of reproductive 

functions have been observed both in women and men with infertility. 



However, to date little reliable data are available 

on HIIT performed during pregnancy. 

The question appears, whether pregnant women will enjoy similar benefits from HIIT 

participation as do non-pregnant populations, and is this type of training safe for them?



The lack of popularity of HIIT programs for pregnant women may be a consequence of 

conservative guidelines, 

issued 30 years ago, 

suggesting that exercising women should reduce their habitual levels of exertion in 

pregnancy and refrain 

from initiating strenuous exercise programs. 

In the 1990s, it was widely believed that pregnant women should avoid 

anaerobic training like sprinting or interval work. 

Such recommendations were based, among others, on the results of scientific studies 

demonstrating 

the negative effects of hard physical work, 

combined with undernutrition, on the development of pregnancy in laboratory animals. 





Conclusion: Publicly accessible information online on HIIT during pregnancy does not routinely adhere to 
evidence-based safety recommendations for prenatal exercise. Further research on HIIT during pregnancy and 
public dissemination of findings is required.

Aims: An increasingly popular exercise modality for women is high-intensity interval training (HIIT). Limited 
research has assessed HIIT during pregnancy, and as a result, pregnant women may inquire about HIIT on their 
own through online searches. The purpose of this study was to systematically search and critically evaluate 
online resources that women may access when inquiring about performing HIIT during pregnancy.
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We included nine papers presenting outcomes from seven experiments 

in the review analysis of HIIT protocols during pregnancy. 

The HIIT interventions were implemented in 114 women aged 24 to 41 years 

and in 80 female rats aged 8 to 11 weeks.















1. The prenatal HIIT interventions differed substantially in terms of the structure of intervals.

2. The workout intervals lasted from 15 seconds to 5 minutes with the intensity of 60-95% of

HRmax or VO2max.

3. The recovery intervals, apart from one study, were implemented in an active form with the

intensity of 50-65% of HRmax or VO2max and went on from 15 seconds to 3 minutes.

4. Such intervals structure is in line with the definition of HIIT directed for other population.

5. The participants performed 1, 2 or 3 cycles of intervals.

6. Also, other training components: type, intensity, frequency, duration and progression of

exercise varied between studies, giving different exercise stimuli in the studied groups.



- Rat females responded well to HIIT throughout pregnancy. 

- The program consisted of performing 5 training sessions per week, 

consisting of ten 4-minute intervals with an intensity of 85-90% of the 

VO2 max. 

- The authors did not record side effects of such an HIIT program on 

pregnancy and fetal development. 

- Interestingly, the HIIT program modified some of the genes associated 

with oxidative stress in fetal livers and hearts. This indicates that adaptive 

mechanisms to intense physical exertion can be activated already in the 

fetal period. 

https://www.google.pl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjwodqHp5XgAhWuhKYKHWE0CTsQjRx6BAgBEAU&url=/url?sa%3Di%26rct%3Dj%26q%3D%26esrc%3Ds%26source%3Dimages%26cd%3D%26ved%3D%26url%3Dhttp://jcet.eu/new/o-jcet/laboratoria-jcet/pracownia-farmakologii-doswiadczalnej-srodblonka-jcet/%26psig%3DAOvVaw1Ss7pmoykPsIQoGNuUHKt-%26ust%3D1548930631401632&psig=AOvVaw1Ss7pmoykPsIQoGNuUHKt-&ust=1548930631401632


HIIT significantly reduced maternal weight gain and 
increased running speed in the offspring.



- Ong et al. (20) analyzed the effectiveness of a one-time interval

session in a group of women in the third trimester, with an average

level of activity before and during pregnancy.

- They observed that adding six 15-second intervals of subjectively

maximum intensity to traditional moderate-intensity continuous

training increased its energy expenditure by 28%.

- In addition, based on the PACES scale, the authors found that

intensive intervals increased women's satisfaction with doing

exercises.
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• Fourteen active, healthy women with an uncomplicated single pregnancy between 

28 and 32 wg participated in high-intensity interval training (at 80% -90% of the 

mother's maximum heart rate)

• Fetal well-being was assessed continuously by fetal heart rate and umbilical artery 

Doppler measurements before and after training. Fetal heart rate records were 

normal throughout the exercise session.

• The authors concluded that in the active pregnant group of pregnant women, 

high-intensity interval training at the end of the second and beginning of the 

third trimester seems to be a safe method of exercise without acute, adverse 

effects on the fetus, but more research is required.



The HIIT effects on fetal well-being and childbirth outcomes

1. In two experiments, fetal wellbeing and uteroplacental blood flow during and after one-time session were 
analyzed

2. In the study by Salvesen et al., fetuses kept their heart rate (FHR) within the normal range (110–160 bpm) as long 
as the mother exercised below 90% of maximal maternal heart rate (MHR)

3. After warm up the mean uterine artery volume blood flow was lower by 60–80% of the initial value and during 
exercise by 40–75%. 

4. FHR dropped below the minimum reference value and high umbilical artery pulsatility index (PI) occurred when 
the woman exercised above 90% of maximal MHR and the mean uterine artery volume blood flow was less than 
50% of the initial value. 

5. However, FHR and umbilical artery PI normalized quickly after the mother stopped exercise. 
6. Anderson et al. also used continuous fetal heart rate tracings and the pre- and post-exercise umbilical artery 

Doppler indices: systolic/diastolic ratio (S/D ratio), resistance index (RI) and PI. They observed normal FHR 
throughout the circuit HIIT session. After exercise, umbilical artery end-diastolic flow was normal and the mean 
S/D ratios, RI and PI decreased.



The HIIT effects on fetal well-being and childbirth outcomes

1. The birth outcomes were assessed in four studies.

2. In the experiment in pregnant athletes by Kardel & Kase, high- and moderate-volume exercise groups 
didn’t differ significantly in terms of the following birth parameters: onset, duration and mode of 
delivery, pain control, frequency of perinatal medical complications, 1- and 5-min Apgar scores, infant 
birth weight and placental weight.

3. There were no preterm deliveries, NICU admissions or fetal complications amongst participants of this 
study. 

4. Similarly, Halse et al. didn’t find substantial differences between women with GDM participating and 
not participating in HIIT intervention in the following obstetric outcomes: onset, duration and mode of 
delivery, gestational age at delivery, incidence of preterm birth, newborn anthropometrics (weight, 
length, and head circumference) and 1- and 5-min Apgar scores. 



Our most important finding was that HIIT programs, regardless of 

their training components and intervals structure were well tolerated 

by pregnant participants and safe in terms of obstetric outcomes. 



The main benefits of HIIT for pregnant women

1. HIIT programs, providing a strong training stimulus in a short time, may overcome the barriers of not 
having enought time for exercise. 

2. Pregnant women found HIIT training to be more enjoyable than traditional aerobic training.

3. In the experiment by Anderson, the studied women stated that HIIT session was more “interesting”, 
“challenging”, provided a “better workout” and made time “go faster” because the exercise was 
“broken up”.

4. Halse et al.  observed that participation in the HIIT cycling program enhanced pregnant women’s 
attitudes and intentions toward exercise. Training enjoyment is of particular importance because it 
significantly predicts exercise adherence, which consequently may determine desired health benefits.



The main benefits of HIIT for pregnant women

1. In the analyzed studies, the researchers observed a positive effect of prenatal HIIT programs on 
maternal cardiopulmonary parameters. 

2. Interestingly, based on the study by Halse et al, prenatal HIIT programs seem to be a useful measure 
also for the prevention of gestational diabetes mellitus. Better glucose metabolism was observed in 
women with GDM participating in HIIT compared to the control group receiving the conventional 
diabetes management.

3. In the reviewed studies, HIIT interventions either led to the improvement in selected maternal or fetal 
health parameters (including metabolism, cardiopulmonary system indices and physical fitness) or had 
no impact compared to control groups. The differentiated effectiveness of HIIT may result from their 
diversity in terms of the training components (type, intensity, frequency, duration and progression) and 
the structure of intervals (intensity and time of workout and recovery intervals). 



The present study investigated the glycemic response to an acute high-intensity interval 
training (HIIT) session (10 one-minute intervals ≥90% HRmax interspersed with one-
minute of active recovery) versus a moderate-intensity continuous training (MICT) 
session (30 min at 64%-76% HRmax ) during pregnancy.



The majority of participants preferred HIIT (87.5%) and had greater perceived enjoyment 
compared to MICT (HIIT: 7.8 ± 1.5; MICT: 6.6 ± 2.0; p = 0.015). Sleep duration was 52 ± 73 min 
longer after participating in HIIT compared with the night prior (main effect for time p = 0.017); no 
significant changes for MICT. 

Overall, an acute session of HIIT appears to be well tolerated and demonstrates no adverse effects 
on maternal glycemic response.





We are entering a new era of pregnancy exercise research ... 

https://a57.foxnews.com/media2.foxnews.com/2015/10/16/0/0/pregant_running_1280.jpg?ve=1

We’ve just started a new project HIIT Mama
High Intensity Interval Training during Pregnancy
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Pregnant women need sufficiently high exercise intensity. 

≠
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Exercise intensity at heart rate above 140 
is dangerous in pregnancy

Myth # 2

Perales et al., subjecting pregnant women to a moderate intensity exercise program,

observed in the group of women inactive before pregnancy compared to the control

group a significant reduction in the risk of pregnancy hypertension, gestational diabetes,

fetal macrosomia as well as metabolic disorders and overweight or obesity in their

children.

However, in the group of women active before pregnancy, these results were not

statistically significant. This may indicate that the applied training stimulus was too weak

for this group.





HIIT Mama - AWFiS zaprasza kobiety w ciąży do bezpłatnego programu diagnostyczno-edukacyjnego - YouTube

https://www.youtube.com/watch?v=6rtVu3J3Zv0&t=1s




The structure of a single exercise session (60’) in the first and third stage of exercise intervention

Time High Intensity Interval Training Moderate Intensity Continues Training

5-10’ Warm up

30-35’

High intensity intervals, approx. 85-90% 

of maximum exercise capacity. The 

intervals will consist of performing 

exercises for 30-60 seconds, alternating 

with a 30-60 second rest break, in the 

ratio of exercise time to rest 1:2, 1:1 or 

2:1

20’

Aerobic, continues exercise with 

moderate intensity (approx. 65-75% 

VO2max), e.g. in a form of low-impact 

or high-low impact aerobics 

choreography with music

10-15’
Resistance, postural and 

neuromotor exercises

5’ Stretching exercises

5’ Pelvic floor exercises

5’
Cooldown, including breathing and relaxation exercises. In the first stage of intervention this part will also include 

birth position

5’ Visualization of pregnancy, childbirth or breast feeding (depending on the stage of intervention)

The structure of the HIIT and MICT exercise sessions:



„low impact” vs. „high impact” exercise

Szumilewicz A, Santos-Rocha R. Exercise selection and adaptation during 
pregnancy. In: Santos-Rocha R, editor. Exercise and sporting activity during 
pregnancy Evidence-based guidelines. Cham: Springer International 
Publishing; 2019. p. 231-308.

 

Fot. Maria Pankanin



Inactivity in pregnancy 

Non-comunnicable diseases 
during and after pregnancy

Obesity and metabolic disorders 
in children



Insulin resistance and gestational diabetes mellitus (GDM)

• Healthy pregnancy can be associated with resistance to the action of insulin on 
glucose uptake and utilization. 

• This leads to more use of fats than carbohydrates for energy by mother and saves 
carbohydrates for the growing fetus. 

• In 1–14% of pregnant women, this condition develops into gestational diabetes 
mellitus (GDM), which increases the risk of macrosomia, birth complications, and 
maternal diabetes after pregnancy.

• It may also increase the risk of obesity and type 2 diabetes in offspring later in 
life.

• Active women are at lower risk of GDM



Exercise during pregnancy 
by about 60% lower 
the risk of gestational diabetes 
and gestational hypertension and 
pre-eclampsia.
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Irisin is an exercise-inducible myokine that regulates the differentiation of adipose tissue, 
increasing the energy expenditure 

and reducing weight and insulin resistance

https://www.mdpi.com/ijms/ijms-19-03727/article_deploy/html/images/ijms-19-03727-g001.png

https://www.mdpi.com/ijms/ijms-19-03727/article_deploy/html/images/ijms-19-03727-g001.png


The more frequent exercise in pregnancy the more amount of irisin pregnant 
women produce (Szumilewicz et al. 2017).

https://t3.ftcdn.net/jpg/01/63/18/54/240_F_163185413_f1aIAt9WXtl7GENlaUkzg057py8LST1x.jpg

https://t3.ftcdn.net/jpg/01/63/18/54/240_F_163185413_f1aIAt9WXtl7GENlaUkzg057py8LST1x.jpg






1. The increase in lipids in pregnancy is a physiological condition, principally 

because of changes in hormones during the trimesters of gestation.

2. However, pathological levels of cholesterol and triglycerides, called 

dyslipidemia, are associated with gestational diabetes mellitus, preeclampsia, 

preterm birth and other adverse outcomes such as low birth weight, or risk of 

macrosomia.

3. Several authors have found that supervised physical exercise during pregnancy 

had positive effect on maternal lipids. In turn, sedentary behavior in pregnant 

women was associated with unfavorable lipid profile.

Dyslipidemia





FemFit babies☺



The exercise intensity in our 
projects



Cardiopulmonary exercise testing with the use of gas analyzer 
before and at selected stages of the programme

• 5-minutes pre-test time



• 4-minutes warm up with the load 0.4 W/kg. 

• The load increases 0.2 W/kg at every minute till the 
woman can’t continue the test (up to refusal).  

(at the beginning of the study till the HR is 170/min).  
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*p=0.006

****p=0.036

**p=0.013

The changes in the maximal load pre and 
post 8-week HIIT programme. 



5-minutes rest sitting in the chair





Name
Pre test
rest HR HR/o2 HR/AT HRmax

during the test

Post test
rest HR

Participant 1 93 122 130 164 110

Participant 2 94 136 148 162 98

Participant 3 91 122 142 160 92

Participant 4 68 118 141 169 103

Participant 5 71 122 144 166 118

Participant 6 92 123 148 169 109

Participant 7 79 126 146 169 74

Participant 8 96 125 144 162 104

Participant 9 93 105 133 171 96

Participant 10 90 123 144 164 113





The anaerobic threshold set based on „V-slope 
method” (Beaver et al., 1985)

The aerobic threshold set based on the VE/VO2 
ratio (Emerenziani et al., 
2015; Baldari and Guidetti, 2001). 



Monitoring of the exercise intensity with pulsometers





An example of a recording of the heart rate during a FemFit
session in pregnancy



An example of a recording of the heart rate during a HIIT session in pregnancy
- the predominant intensity between the aerobic and anaerobic threshold



An example of a recording of the heart rate during a HIIT session in 
pregnancy- predominant intensity above the anaerobic threshold 



Dibblee L, Graham TE. A longitudinal study of changes in 
aerobic fitness, body composition, and energy intake in 
primigravid patients. American Journal of Obstetrics & 
Gynecology. 1983;147(8):908-14.



Changes in the maximum oxygen uptake level 
after the 8-week program
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Changes in VO2/AT
after the 8-week program

pre post

10

15

20

25

 VO2/AT pre and post intervention

m
l/
k
g

/m
in

HIIT

EDU

*p<0.001

****p<0.001

**p=0.828



Changes in maximum heart rate level 
after the 8-week program
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Changes in the maximum minute ventilation level 
after the 8-week program
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Changes in the maximal breathing freaquency
after the 8-week program
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Changes in the minute ventilation level 
after the 8-week program
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Blood, urine and blood pressure assessment before 
and after 8-week intervention  

0 
min. 

Blood and 
urine 

collection 
RR 

2 h 
25 min. 
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of exercise 
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pulmonary test 
to refusal) 
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30 min.

after test 
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collecting 
RR 

urine 
collecting 

RR 

60 minutes after the 
end of the 

cardiopulmonary test

15
min. 

40 
min. 

Meal 

Assessment of functional 
parameters

Consent 
questionnaire Rest

25
    min. 



Changes in the the selected glucose and lipid metabolism markers in 
serum after 8 weeks of HIIT programme

Variable
HIIT Group

(n = 34)
EDU Group

(n = 19)

Pre-intervention
(mean ± SD)

Post-
intervention
(mean ± SD)

p-value ** Pre-
intervention
(mean ± SD)

Post-
intervention
(mean ± SD)

p-value 
***

fasting blood glucose level 
[mg/dL]

80.1±4.4 80.8 ±6.8 0.812 80.8±5.5 76.7±10.8 0.023

glycated hemoglobin 
(HbA1c)[%]

4.8±0.2 5.0±0.2 0.004 4.9±0.2 5.0±0.2 0.015

Total cholesterol 232±47 265±45 <0.001 234±32 248±33 0.014

HDL-Cholesterol 89± 17 85±16 0.386 85±11 86±32 0.959

LDL- Cholesterol 141±46 169±46 <0.001 139±31 150±28 0.040

Not HDL-Cholestorol 143±46 179±48 <0.001 150±28 165±33 0.001

Triglicerides 137±46 187±63 <0.001 153±52 183±54 0.004

Results are presented as mean ± SE and statistical significance of differences between groups were determined using two-
way ANOVA  for repeated measures (*p) with Sidak's multiple comparisons test for determined significance of changes 
after 8 weeks of  interventions for  HIIT (**p) or educational ( ***p) group  



The violin plots (A-D) show a full distribution of the median (central line) and interquartile range (lower and

upper lines) of body composition before and after 8 weeks of high-intensity interval training (HIIT) and

education (EDU). Abbreviations: BMI, body mass index; %FM, fat mass percentage; %FFM, fat-free mass

percentage. Analysis via ANOVA (# = p < 0.01 and paired Wilcoxon tests (** = P < 0.01).



Electromyography (EMG) is an experimental technique concerned with the 
development, recording and analysis of myoelectric signals. Myoelectric signals 
are formed by physiological variations in the state of muscle fiber membranes 
(Basnajian & De Luca, 1985). 

EMG pelvic floor muscles evaluation with the

NORAXON EMG & Sensors System, 

using vaginal probes.

Internet,:2013.07.04

How to protect pelvic floor muscles in HITT?



The EMG level of PFM during running after HIIT Mama intervention

Bieżący efekt: F(1, 53)=7,2294, p=,00957

Pionowe słupki oznaczają 0,95 przedziały ufności
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BDI - Pre-test BDI - Post-test
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trend: 

t = -1.836, 

p = 0.072

The differences in the severity of depressive symptoms (measured with the BDI) 
between HIIT and control group before and after the intervention.
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p = 0.003

trend: 

t = 1.742, 

p = 0.087

The differences in the severity of fear of childbirth between HIIT and 
control group before and after the intervention.



Opracowanie: dr hab. Anna Szumilewicz, prof. AWFiS, 2023©

The differences in the severity of the coronavirus-related fear between 
experimental and control group before and after the intervention.

Coronavirus-related fear - Post-test
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The opinions of the HIIT Mama project participants



The program was very intense, but I could switch to the 
less intense version of the exercise at any time

I totally agreeI agreeDifficult to sayI disagreeI totally disagree
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During the classes you performed versions of exercises 
with running and jumping
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Very often Always, when it was 
an option of exercise

Rarely Never 



I felt as comfortable during online classes as during 
traditional classes

I totally disagree I disagree Difficult to say I agree I totally agree
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HIITOWE bobasy☺



Thank you for your attention



http://www.coreconcepts.com.sg/mcr/pregnancy-changes-and-aches/ 22.06.2013

Abdominal muscle exercises 

http://www.coreconcepts.com.sg/mcr/pregnancy-changes-and-aches/


Both before and during the exercise program, pregnant women should control the 

condition of their abdomen in terms of diastasis recti abdominis (DRA). It is a 

separation of the two rectus abdominis muscles along the linea alba, which appears 
in 66 to 100% of women in third trimester (Benjamin et al., 2014) and in 39% women 
at 6 months postpartum (Mota et al. 2018).



Diastasis recti abdominis test should be performed as follows: lying back, legs bent, head and 

shoulder blades raised (as in abdominal crunch). 



1. Some years ago, the test was considered positive with palpation of  ≥2 fingerbreadths 

4.5 cm above, at, or 4.5 cm below the umbilicus (Boissonnault & Blaschak, 1988; Kari Bø, Hilde, Tennfjord, Sperstad, & 

Engh, 2017). 

2. According to the recent study (Mota, Pascoal, Carita, & Bo, 2018) evaluating the normal 

width of the linea alba in first-time pregnant women the researchers found: during 

pregnancy at the 35-41 week of gestation, the 20th and the 80th percentile corresponded 

to:

- 49-79 mm at 2 cm below the umbilicus, 

- 54-86 mm at 2 cm above the umbilicus,

- 44-79 mm at 5 cm above the umbilicus. 

At 6 months postpartum, the 20th and the 80th percentile corresponded to 

- 9-21 mm at 2 cm below the umbilicus

- 17-28 mm at 2 cm above the umbilicus 

- 12-24 mm at 5 cm above the umbilicus. 

3. Woman require consultation with a doctor or physiotherapist when they observe hernia 

or feel pain in the abdomen area even if the separation is smaller than above numbers. 



What exercises are recommended for DRA?

The acute response on inter-rectus distance (IRD) produced by 

drawing-in exercise was a widening of the IRD in postpartum, while 

the abdominal crunch exercise induced an acute narrowing response 

of the IRD in pregnancy and in postpartum (Mota, Pascoal, Vaz, et al., 

2018).
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„Crunches” decrease IRD…
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The traditional treatment group The experimental treatment group

- abdominal crunch 
- posterior pelvic tilt in supine position
- kegels 
- Russian twist

- plank
- posterior pelvic tilt in supine position
- kegels 
- Russian twist

DRA decreased by 2.01 cm DRA decreased by 1.65 cm

A statistically significant reduction in DRA was observed in both groups 

Both programs significantly reduced the back problems reflected by a lower Oswestry disability index score 

Walton et al. Physical Therapy and Rehabilitation 2016, 
http://www.hoajonline.com/journals/pdf/2055-2386-3-3.pdf



+ „abdominal bracing”
(external mechanical assistance to 

reduce IRD, e.g. with a hand or a piece 
of cloth)

DO NOT EXCLUDE CRUNCHES FROM THE 
EXERCISE PROGRAMS FOR PREGNANT 
AND POSTPARTUM WOMEN!!!



Witam Pani Aniu,

Byłam dzisiaj u fizjoterapeutki, żeby obejrzała mój brzuch. W rozluźnieniu mam 

co najmniej 5 cm rozejścia mięśni prostych natomiast przy aktywacji mięśnie 

pięknie się schodzą na 1 cm! I to 6 dni po porodzie. Pani fizjoterapeutka 

mówiła, że to bardzo rzadka sytuacja żeby przy tak dużym rozejściu mięśnie tak 

ładnie się aktywowały. Dobrze to wróży na przyszłość :-) to kolejna zasługa 

programu HIIT mama💪💪💪 Dziękuję jeszcze raz, za cały program!!!

Pozdrawiam serdecznie,







CO Z PLANKAMI W CIĄŻY I PO PORODZIE?

Strong abs exercises: Plank - YouTube

https://www.youtube.com/watch?v=YuVr-YPGRUI


What about the planks during pregnancy and postpartum..?

Maintain proper abdominal muscles activation, body alignment, and observe the IRD.



Opracowanie: dr hab. Anna Szumilewicz, prof. AWFiS, 2021©

Supported knee position in pregnancy…







Chiarelli, P. (2003). Postpartum stress incontinence: Prevention and rehabilitation. 

International SportMed Journal, 4(6), 1-10. 

Pelvic floor exercises (5-10 min)



The structure of pelvic floor muscles 

Mięśnie dna miednicy - gdzie one właściwie są i do czego służą? (cff-fizjoterapia.pl)

https://cff-fizjoterapia.pl/miesnie-dna-miednicy-gdzie-one-wlasciwie-sa-i-do-czego-sluza/








So called „Kegel exercises” are important in preventing vaginismus 
(involuntary contraction of the muscles located around the entrance to the 
vagina, preventing sexual intercourse).

In men, they can shorten the refractory period after ejaculation and prevent 
the physiological reduction of seminal fluid ejection.

SEXUAL FUNCTIONS …





Improvement of sexual function in men after stroke.



Reduction of urinary incontinence and erectile dysfunction in men 
who have undergone prostatectomy (resection of the prostate) 

after pelvic floor muscle training.



Electromyography (EMG) is an experimental technique concerned with the 
development, recording and analysis of myoelectric signals. Myoelectric signals 
are formed by physiological variations in the state of muscle fiber membranes 
(Basnajian & De Luca, 1985). 

EMG pelvic floor muscles evaluation with the

NORAXON EMG & Sensors System, 

using vaginal or anal probes.

How do we know the pelvic floor exercise is correct?







International Consultation on Incontinence Questionnaire-Urinary Incontinence Short Form (ICIQ-UI SF)









1-5 scale to assess the feelings about the intravaginal probes:

1. „I feel completely comfortable, I can continue the test” (n=74; 75%);

2. „I feel the electrode, but I do not at all mind starting the test” (n=17; 17%);

3. „the electrode bothers me a little but I’ll start the test”;   

4. „the electrode bothers me a lot but I’ll try starting the test”;   

5. „I feel full discomfort, I cannot continue the test” (0). 

Vaginal probes (Lifecare PR-02, Everyway Medical Instruments 
Co., Ltd., Tajwan). 



Quick 
flicks

10s-contractions 60 s static hold 
Pretest 
baseline

Post-
test 
rest

Pelvic floor EMG evaluation 
before training programme and after every 6 weeks of exercising

PROPER
PF EXERSICE 
TECHNIQUE

Only 45% of participants performed the exercise properly 



Correct technique Incorrect technique

We excluded 15% of the women by the start of the experiment



Miller MJ.Graduated Strenght Training: A pelvic muscle exercise program. W:  Miller M.J.: On Pelvic Floor Muscle function and Stress Urinary Incontinence:
Effects of Posture, Parity and Volitional Control. Dissertation, University of Michigan, 2012:145-157. 









The technique scores for isolated pelvic floor muscle exercises (Szumilewicz et al. 2019)
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Already a one-time EMG biofeedback session is effective 
to improve the technique of exercising the pelvic floor muscles.





All study pregnant participants maintained good 
quality of life related to urinary incontinence!









1. Firstly, we found that significantly fewer training women comparing to 
the control group reported the life impact of postnatal urinary 
incontinence both two months and one year postpartum (by 37% and 
50%, respectively).

2. Secondly, in the training women the decrease of life impact of urinary 
incontinence between the second and twelfth months after delivery 
was almost twice as large as in the control group. 

3. Thirdly, the symptomatic women in the training group reported lower 
impact of postnatal urinary incontinence in their daily life than the 
symptomatic controls.

4. Performing high-low impact exercise in pregnancy did not 

adversely affect delivery parameters.



The EMG level of pelvic floor muscles in the supine position



The assessment of pelvic floor muscles in dynamic conditions



Running 



The EMG level of PFM during running after HIIT Mama intervention

Bieżący efekt: F(1, 53)=7,2294, p=,00957

Pionowe słupki oznaczają 0,95 przedziały ufności
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https://a57.foxnews.com/media2.foxnews.com/2015/10/16/0/0/pregant_running_1280.jpg?ve=1

https://a57.foxnews.com/media2.foxnews.com/2015/10/16/0/0/pregant_running_1280.jpg?ve=1




Scientific data 
clearly contradicts 

the myths that 
performing pelvic 

floor tensing 
exercises until the 

day of birth can 
negatively affect 

the course of 
labor(Bø et al. 2013)!



Perinatal perineal injuries are significantly related to the amount of physical 
activity undertaken during pregnancy!



?

Is it painful to do MDM exercises after giving birth?

ból dna miednicy + obrazy - Bing images

https://www.bing.com/images/search?q=b%c3%b3l+dna+miednicy+%2b+obrazy&id=B2D85C8A1A16AC87969B1E028E85513D52113FAB&form=IQFRBA&first=1&tsc=ImageBasicHover&disoverlay=1


1. Perineal pain often occurs shortly after delivery during daily activities, micturition 
or defecation, but not during pelvic floor muscle exercises (it occurred in only 8% of 
respondents).

2. When perineal pain appeared during exercise, it was of low intensity (2 on the 1-10 
VAS scale).

3. Fear of perineal pain should not discourage a woman from exercising pelvic floor 
muscles shortly after giving birth.



MIT

It is a myth that the use of vaginal weights 
(so-called Geisha balls)is harmful.

vaginal cones + Photo - Bing images

https://www.bing.com/images/search?view=detailV2&ccid=mzR5UtkH&id=B0AE60C6C73E427F83FCD8FE546A414197AFDDB4&thid=OIP.mzR5UtkHNpQHNpZ8WFpnTAHaJ4&mediaurl=https://fisiopelve.com.br/wp-content/uploads/2019/04/cones_vaginais.jpg&exph=1280&expw=960&q=vaginal+cones+%2b+Photo&simid=607997005067388820&form=IRPRST&ck=E0A02051764319648FFC3F4027244D2D&selectedindex=9&ajaxhist=0&ajaxserp=0&cdnurl=https://th.bing.com/th/id/R.9b347952d90736940736967c585a674c?rik%3DtN2vl0FBalT%2b2A%26pid%3DImgRaw&vt=0&sim=11


Similar results in terms of reducing the symptoms of urinary incontinence were 
obtained in the group of individuals training with vaginal cones

compared to the group performing the exercises without additional load.



?

Are mobile applications necessary for the effectiveness of 
pelvic floor muscle training?

3 Great Pelvic Floor Exercise Apps - Supported Mums

https://supportedmums.com/3-pelvic-floor-exercise-apps/


All studies have demonstrated the effectiveness of the use of mobile 
applications in reducing urinary incontinence.

The effectiveness of training requires regularity !!!



MIT

The urine flow must never be stoppedduring micturition!

oddawnie moczu obrazy - Bing images

https://www.bing.com/images/search?view=detailV2&ccid=P2eCPQET&id=3639D0F5946AD0362C0CBBE16B68A6DA9E5625D5&thid=OIP.P2eCPQETmkpEDt8IcEBCMgHaE9&mediaurl=https://i1.wp.com/www.reviewbox.com.mx/wp-content/uploads/2019/03/94360254_l.jpg?resize%3D900,602%26ssl%3D1&cdnurl=https://th.bing.com/th/id/R.3f67823d01139a4a440edf0870404232?rik%3D1SVWntqmaGvhuw%26pid%3DImgRaw&exph=602&expw=900&q=oddawnie+moczu+obrazy&simid=608014601544823644&form=IRPRST&ck=F7A00D70D396AECFEF39EE86A2AECF0A&selectedindex=9&ajaxhist=0&ajaxserp=0&pivotparams=insightsToken%3Dccid_msXPrdTF*cp_D1FBB99F28266A13A6A2B0E14B9B5BC3*mid_C4C65852F4E0B220181D7AD69309E9F3218AA172*simid_608020846430020585*thid_OIP.msXPrdTF8vbvbU8a6wmB7AHaFZ&vt=0&sim=11&iss=VSI&ajaxhist=0&ajaxserp=0
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The only available work on one-time intervention in 
the course of voiding ...

To date, there are no reliable data on the long-term 
effects of regular urinary interruptions ...



Gdzie szukać wiarygodnych informacji o treningu mięśni dna 
miednicy?







Women participating in the 
fitness pro-military program 
for the Navy until the end of 
pregnancy, more often 
required oxytocin 
augmentation.



During training, we take care of the hormonal balance

Labour hormons

Stress hormones

Stress hormones

Labour hormons



We implement birthing positions …



Źródło zdjęć: http://www.rodzicpoludzku.pl/Porod/Wertykalne-pozycje-porodowe-przyklady.html

Birth positions



So called, vertical positions

•Berk B. Motherwell maternity fitness plan. Human Kinetics, Champaign, Il 2005.

•Ciobanu DI, Relaxation and breathing techniques – positive factors in the deployment of pregnant women’s labor and delivery. European Journal of Physical 

and Health Education. 2010; 3 (2): 39-48.

•Zwelling E. Overcoming the challenges: maternal movement and positioning to facilitate labor progress. MCN Am J Matern Child Nurs. 2010; 35 (2): 72-78. 

•De Jonge A, Lagro-Janssen ALM. Birthing positions. A qualitative study into the views of women about various birthing positions. J Psychosom Obstet

Gynecol. 2004; 25 (1): 47-55.

•Smith MDH. Preparation for labor and delivery. In: Mostofsky DL, Zaichkowsky LD. Medical and psychological aspects of sport and exercise. Fitness 

Information Technology, Morgantown, WV, 2002. p. 83-90.





Vertical birth position

0

2

3

17

4

1

2

3

4

5

1 – very difficult, 2 – difficult, 3 – average difficulty, 4 – easy, 5 – very easy 



The assessmnet of cortisol levels 
in women’s hair.





R1*Grupa; Oczekiwane średnie brzegowe

Bieżący efekt: F(1, 36)=4,1756, p=,04838

Dekompozycja efektywnych hipotez

Pionowe słupki oznaczają 0,95 przedziały ufności
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after the 8-week program



Exercise during pregnancy 
reduce the risk by 67% perinatal 

depression.

https://www.sensity.pl/wp-content/uploads/2017/06/depresja-w-ciazy.jpg

https://www.sensity.pl/wp-content/uploads/2017/06/depresja-w-ciazy.jpg
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The differences in the severity of depressive symptoms (measured with the BDI) 
between HIIT and control group before and after the intervention.
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The differences in the severity of fear of childbirth between HIIT and 
control group before and after the intervention.
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The differences in the severity of the coronavirus-related fear between 
experimental and control group before and after the intervention.

Coronavirus-related fear - Post-test
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HIIT babies☺





Thank you for your attention☺

Any questiestions?
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