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Overview

• Describe the risk factors and prevalence of 
common discomforts and health conditions in 
pregnancy.

• Explain the preventative role of prenatal 
physical activity in relation to common 
pregnancy complications. 



Davenport, Skow and Steinback 2016.  Clin Obstet & Gynecol

Incredible adaptations to
normal pregnancy



Not all pregnancies progress smoothly

85% of women will 
become pregnant 
in their lifetime

20% of women will 
develop complications 
during pregnancy that 
impact current & future 
cardiovascular health



Sattar and Greer, BMJ 2002

Pregnancy is a stress test for life!

GH or PE



Circulation 2019 139:1069-1079

Implications / Complications

Hypertensive disorders of pregnancy 
increases risk of cardiovascular morbidity/mortality

OR1.63-2.95



Cardiovascular disease unmasked

Can we prevent them from 
developing?

Emerging risk factors:  
preterm delivery, 
small baby



Sattar and Greer BMJ 2002

Underlying cardiovascular disease risk

Exercise as an Intervention to Promote 
Cardiovascular Health



Co-published in Journal of Obstetricians and Gynaecologists Canada 
(English and French) & British Journal of Sports Medicine.  

www.csep.ca/guidelines



The evidence

• 12 systematic reviews
• Key evidence follows
• “critical” and “important” outcomes not 

presented generally found no impact of 
physical activity or had a lack of available 
information



GDM – what is it?
• Glucose intolerance with first diagnosis during 

pregnancy
• Affects 3-20% of pregnancies
• If left untreated can increase the risk of:

– Fetal malformations
– Macrosomia (birthweight >4,000g)
– Cesarean section
– Other pregnancy complications including 

preeclampsia
– Future risk of type 2 diabetes in the mother
– Future risk of obesity and diabetes in the offspring

www.guidelines.diabetes.ca
Horvath et al. BMJ 2010; Kim et al. Dia Care 2002;25:1862-1868

http://www.guidelines.diabetes.ca/


Metabolism
• Glucose is the major source of nutrition for fetus
• Pregnancy is a state of progressive maternal insulin resistance
• Cannot compensate for the insulin resistance by increased 

production of insulin
• Hyperglycemia develops

Davenport, Skow and Steinback Clin Obstet Gynecol 2016



Risk to the baby

• Glucose crosses the placenta but insulin doesn’t

– Fetus makes it’s own
• High levels of glucose (eg. GDM) overworks the fetal pancreas
• Insulin drives fat synthesis stores the excess energy as fat
• macrosomia

Horvath K et al. BMJ 2010



GDM Risk Factors

• Family history of diabetes
• Personal history of GDM (30-50% recurrence) or 

glucose intolerance
• Pre-pregnancy BMI >30kg/m2

• Previous delivery of baby >4kg
• Age >35 years
• Ethnicity (Indigenous, Asian)



GDM Screening and Management

• Universal screening for GDM occurs between 24 and 
28 weeks gestation
– Low risk – 50g glucose challenge
– Higher risk – fasted 75g oral glucose tolerance test 

• Test blood sugars fasted and after meals 
• Nutrition and lifestyle
• If blood glucose targets are not achieved in 1-2 weeks, 

pharmacological treatment is started
– Insulin
– metformin

www.guidelines.diabetes.ca

http://www.guidelines.diabetes.ca/


Prenatal exercise reduces the odds of:

Gestational diabetes mellitus by 38%

https://youtu.be/YETqZcB36pM



Hypertensive Disorders of Pregnancy

• What are they?
• How are they diagnosed?
• Impact on mother and baby.
• Prevention and management of HDP.



Hypertensive disorders of pregnancy

• Occur in ~7% of pregnancies in Canada
• Risk factors first degree relative with hypertension, 

obesity, diabetes, chronic hypertension, multiple 
gestation, older age (35+)

• Associated with fetal growth restriction, preterm 
delivery, fetal morbidity / mortality

• Independent risk factor for future cardiovascular 
disease
– gestational hypertension – 70%
– severe preeclampsia with fetal death – 440%

Canadian Journal of Cardiology 2018 34, 526-531DOI: (10.1016/j.cjca.2018.02.021) Hypertension.ca



Canadian Journal of Cardiology 2018 34, 526-531DOI: (10.1016/j.cjca.2018.02.021) 



What causes preeclampsia?

• Several theories these are most prevalent
– Placental defect

• Abnormal placentation
• Genetic vs. inflammatory

– Maternal maladaptation
• Endothelial dysfunction
• Sympathetic activation

• Signs and symptoms
– Headaches
– Tinnitus (ringing in ears)
– Blurred vision



Risk to the baby

• Growth restriction, premature birth, fetal death
• Lifelong risk of obesity, diabetes, cardiovascular 

disease
• Prevention and treatment are key



Treatment

• Currently bed rest is not supported but 
hospitalization may be required

• Antihypertensive medication in non-severe 
hypertension (140-159/90-109mmHg) was 
associated with a decreased risk of progression to 
severe hypertension (>160/110)
– Labetalol, methyldopa, other beta-blockers

• Severe hypertension is considered an obstetrical 
emergency requiring urgent anti-hypertensive 
therapy

• The only “cure” is delivery
Canadian Journal of Cardiology 2018 34, 526-531DOI: (10.1016/j.cjca.2018.02.021) Hypertension.ca



Prevention

• A leading cause of maternal/fetal morbidity and 
mortality

• Prevalence of hypertensive disorders of pregnancy 
are rising

• Women at high risk for developing preeclampsia 
may be prescribed low-dose aspirin, calcium (if have 
low dietary intake), heparin or others by their 
health care provider

• Insufficient evidence on other preventative 
therapies 



Prenatal exercise reduces the odds of:

Gestational hypertension by 39%
Preeclampsia by 41%

https://youtu.be/cKOzIirZqAU



Considerations for exercise
• Women at risk of hypertension may benefit from 

exercise
• Preeclampsia is an absolute contraindication and 

women are recommended to avoid strenuous 
physical activity 
– Activities of daily living may be continued

• Gestational hypertension is a relative 
contraindication
– Patient and obstetric care provider need to discuss 

benefits vs. harms of exercise

• Controlled chronic hypertension is not a 
contraindication



https://youtu.be/cKOzIirZqAU



Pregnancy unmasks 
future chronic disease 

risk.

If prenatal exercise 
reduces gestational 

diabetes and 
preeclampsia, long term 

risk for cardiovascular 
disease may be 

decreased.



https://www.canada.ca/content/dam/hc-sc/migration/hc-sc/fn-an/alt_formats/pdf/nutrition/prenatal/hwgdp-ppspg-eng.pdf

Gestational weight gain

https://www.canada.ca/content/dam/hc-sc/migration/hc-sc/fn-an/alt_formats/pdf/nutrition/prenatal/hwgdp-ppspg-eng.pdf


Preconception body mass index and 
gestational weight gain

IOM Weight Gain During Pregnancy: Reexamining the Guidelines, 2009



Inadequate vs. Excessive Weight 
Gain

Excessive
• Gestational diabetes mellitus
• Hypertensive disorders of pregnancy
• Cesarean delivery
• Preterm delivery
• Large for gestational age baby

Inadequate
• Small for gestational age 

Public Health Agency of Canada. Fact Sheet (2017). https://www.canada.ca/en/public-
health/services/publications/healthy-living/effect-maternal-weight-pregnancy-outcomes.html

https://www.canada.ca/en/public-health/services/publications/healthy-living/effect-maternal-weight-pregnancy-outcomes.html




Ruchat et al Br J Sports Med 2018

Excessive gestational weight gain Exercise reduces the risk of:

Gestational diabetes ↓38%
Gestational hypertension ↓39%
Preeclampsia ↓41%
Excessive gestational weight gain 
↓32%



Prenatal depression

https://www.youtube.com/watch?v=WsBQ2cuXU2Y

• Affects~13% of 
pregnant women

• Strongly predicts the 
development of 
postpartum depression

• Standard treatment is 
pharmacological 
treatment and 
psychological 
intervention



Davenport, McCurdy et al Br J Sports Med 2018

Prenatal depressive symptoms Exercise reduces the risk of:

Gestational diabetes ↓38%
Gestational hypertension ↓39%
Preeclampsia ↓41%
Excessive gestational weight gain 
↓32%
Depressive symptoms = moderate



Davenport, McCurdy et al Br J Sports Med 2018

Exercise reduces the risk of:

Gestational diabetes ↓38%
Gestational hypertension ↓39%
Preeclampsia ↓41%
Excessive gestational weight gain 
↓32%
Depressive symptoms = moderate
Depression  ↓67%

Prenatal depression



However….

• Prenatal exercise does not reduce the 
incidence or severity of postpartum 
depression

• Prenatal exercise did not alter the incidence or 
severity of anxiety during or following 
pregnancy

• Few studies, limited follow up
• BUT, re-starting exercise in the postpartum 

period has a protective effect on mental 
health.



Urinary incontinence

• Previously covered by Kari Bo
• Involuntary leakage of urine.  
• Hormones and increased weight of the 

uterus can increase the risk of UI.
• Up to 75% of pregnant women experience 

UI, often persisting into the postpartum 
period.



Prenatal exercise reduces the odds of:

Prenatal urinary incontinence by 51%
Postpartum urinary incontinence by 37%

https://youtu.be/E-65pYlG9hI



Lumbopelvic pain

• Lumbopelvic pain: pain arises from both 
the low back and the pelvis.

• Low back pain: below the ribs, but above 
the gluteal folds, with or without radiation 
down the legs 

• Pelvic girdle pain: pain around the pubic 
and sacroiliac joints with our without 
radiate down the posterior thigh.

Girard et al J Manipulative Physiol Ther 2016



Prenatal exercise reduces the odds of:

Severity (but not development) of low back, pelvic girdle and 
lumbopelvic pain.

https://youtu.be/1Of5shx3BU8



1) Increase early pregnancy loss;
2) Premature delivery;
3) Increased core body temperature leading 

to congenital anomalies; 
4) Fetal growth restriction

Traditional concerns about prenatal exercise



No increased risk, 
possible protective 
effect?

Same finding in 
other study 
designs.

Miscarriage



• 93,000 pregnant women in Danish National Birth Cohort 
(Madsen 2007).

– High-volume or high-impact exercise in 1st trimester 
associated with increased risk of miscarriage.

» 7+ hours per week, running.

• BUT 2/3 of women were interviewed after having a miscarriage.
– After restricting to women interviewed about exercise 

practice while pregnant exercise did not increase risk 
(Nilsson 2014).

» Recall bias after miscarriage?

Madsen et al BJOG 2007, Nilsson et al BJOG 2014, Maconochie et al BJOG 2007

Miscarriage



1) Increase early pregnancy loss;
2) Premature delivery;
3) Increased core body temperature leading 

to congenital anomalies; 
4) Fetal growth restriction

Traditional concerns about prenatal exercise



• Premature <37 weeks.
• 1 in 10 babies born premature worldwide.
• Short term:

- Underdeveloped lungs
- NICU

• Long term:
- Cognitive impairments
- Developmental delay
- Chronic health issues

Why do we care about prematurity?



Premature delivery

No increased risk of 
premature delivery

Davenport et al BJSM 2018



1) Increase early pregnancy loss;
2) Premature delivery;
3) Increased core body temperature leading 

to congenital anomalies; 
4) Fetal growth restriction

Traditional concerns about prenatal exercise



• Hot tub use during embryogenesis early in 
pregnancy ↑ neural tube defects.

• Maternal core temperature +2.0 degrees 
Celsius during embryogenesis.

• Exercise increases body temperature.

Body temperature and congenital anomalies?



Improved 
thermoregulation 
due to increased 
plasma volume, 
decreased vascular 
resistance and 
increased skin blood 
flow.

Lindqvist et al 2003

Impact of pregnancy on thermogenesis?



Maternal temperature with exercise

Prenatal exercise did not result in hyperthermia.
Davenport et al BJSM 2019



• Minimal evidence.
• Non-RCT evidence 

did not support an 
increased risk of 
congenital 
anomalies.

• Encourage exercise 
throughout 
pregnancy.

Congenital anomalies

Davenport et al BJSM 2019



1) Increase early pregnancy loss;
2) Premature delivery;
3) Increased core body temperature leading 

to congenital anomalies; 
4) Fetal growth restriction

Traditional concerns about prenatal exercise



• Early studies suggested exercise may 
result in a decrease in birthweight.

• Redistribute oxygen and nutrients away 
from baby.

• More likely to be admitted to NICU
• Barker demonstrated small for 

gestational age was a risk for 
cardiovascular disease later in life.

Why do we care about having a small baby?



• Exercise was not associated with increased risk of a 
small baby.

Davenport, Meah et al Br J Sports Med 2018

Small for gestational age baby



Prenatal exercise reduces the odds of:

Macrosomia by 39%

https://youtu.be/iODWEAISuN4



• 45 
cohort/case 
control 
studies.

• OR = 1.66 
• (1.55-1.77)

Schellong et al PLOS One 2012

Birthweight >4000g 
and risk of overweight



Fetal response to acute exercise

• Limited information
• Fetal HR increased with maternal exercise 

~6bpm (2-10bpm)
• Incidence of fetal bradycardia was low and 

unchanged with acute exercise
• Metrics of uterine/umbilical blood flow were 

unchanged with exercise

Skow, Davenport et al BJSM 2019



@ExercisePreg

@exerciseandpregnancy

www.youtube.com/channel/UCtvzYizIALcs5-RzfHrf5UA

http://www.youtube.com/channel/UCtvzYizIALcs5-RzfHrf5UA
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