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Overview

• Benefits of PA & healthy weight gain 
in pregnancy & postpartum

• Guidelines for PA & weight gain in 
pregnancy

• Actual PA & gestational weight gain 
(GWG)

• Interventions to increase PA and 
promote healthy weight gain

• My work:  HIPP trial



Key milestones for women that tend to be 
associated with decreased PA 

• Puberty
• Marriage

• Conflicting evidence 
• Pregnancy
• Menopause
• Caregiving



Exercise & pregnancy

• Pregnancy represents “window of opportunity” for 
health habits

• Pregnancy-specific benefits (ACOG, 2020 Box 2; da Silva et al, 
2017 meta-analysis; DiPietro et al, 2019 review)

• Other benefits
• Maternal mental health (including postpartum; Cai et al, 

2022)
• Possible offspring health benefits (adiposity, 

neurodevelopment – Alvarez-Bueno et al, 2018) 
• Recent epigenetic reviews (Rasmussen et al, 2021)

• No apparent risk for fetal mortality or other complications 
(Davenport et al, 2018 & 2019)



Impact on Offspring – 2021 Animal Study



Adverse outcomes associated with 
excessive gestational weight gain (GWG)
• Pregnancy, labor, and delivery complications:

• Preeclampsia (elevated BP + protein in urine), cephalopelvic disproportion (baby’s 
head or body too large to fit through pelvis), failed induction, & cesarean delivery

• Neonatal and infant outcomes:
• Macrosomia (newborn> 8 lbs, 13 oz), low five-minute apgar scores, seizure, 

hypoglycemia, polycythemia (overproduction of red blood cells), & meconium 
aspiration (meconium in lungs before delivery)

• Child outcomes: 
• Overweight and obesity (e.g., reviews by Mamun et al, 2014; Lau et al, 2014)
• Increased risk of earlier pubertal onset (Zhou et al, 2022)
• Increasing amount of epigenetic research (e.g., review by Opsahl et al, 2021)

• Maternal weight and health outcomes:
• Postpartum weight retention
• Strong risk factor for new or persistent obesity

Sources: Goldstein et al, 2017 



Guidelines for PA in pregnancy

2018 Physical 
Activity 
Guidelines for 
Americans



GUIDELINES FOR PA IN PREGNANCY

• ACOG (2020): Women with uncomplicated 
pregnancies should be encouraged to 
engage in aerobic and strength conditioning 
exercises before, during, and after 
pregnancy: at least 20-30 minutes per day on 
most days of the week

• Women who engaged in high intensity exercise 
before pregnancy should be able to continue



Guidelines for PA in pregnancy

• Canadian Guideline (2019): All women 
without contraindications should 
accumulate at least 150 min of 
moderate-intensity physical activity each 
week….
• Accumulated over a minimum of 3 days per 

week



Weight gain recommendations in pregnancy 
(National Academy of Medicine, formerly IOM, 2009)



So does this evidence influence pregnant 
women?
• Physical activity

• Lower in 1st trimester vs. pre-
pregnancy

• Lower in 3rd vs 1st trimester
• Low % meeting guidelines
• (hard to find recent review papers!)

• Weight gain relative to IOM
• Review of OSs from 29 countries (1.4 

million women) (Martinez-Hortelano, 2020)
• Global population: 39.4% excessive, 

27.8% below
• North American: 50.6% excessive, 

19.1% below

• Barriers to PA (McKeough et al, 
2022; Coll et al, 2017)

• Pregnancy-related sxs & limitations
• Lack of knowledge re: safe activity
• Opinions of women’s social circles

• Safety concerns (maternal/child)
• Lack of social support
• Perceive self as active
• Time constraints
• Lack of motivation
• Lack of advice / info
• Adverse weather
• Lack of resources



Can we successfully intervene?
Physical Activity Interventions
• James et al, 2020 systematic review

• Review of 15 RCTs of PA during pregnancy
• “… interventions seem to have a low impact on the promotion of PA during pregnancy. New 

intervention strategies need to assessed, such as the use of mobile health interventions.”

• Flannery et al, 2019 systematic review 
• Review of 19 PA interventions for women with overweight and obesity during pregnancy 
• “Slight increase in PA” in intervention women
• But….studies had a high risk of bias

• Pearce et al, 2013 systematic review 
• 9 PA interventions during pregnancy
• 3 of 9 reported statistically sig positive results



Can we successfully intervene?

• Cantor et al, 2021 – Evidence Report & Systematic Review for USPSTF
• Interventions focused on diet, exercise and/or behavioral counseling on GWG
• 68 studies (N=25,789)
• GWG interventions reduced risk of:

• Gestational diabetes
• Emergency cesarean delivery
• Macrosomia
• Large for gestational age
• GWG (-1.02 kg)
• Excessive GWG
• Reduced postpartum weight retention at 12 months (-0.63 kg)

Interventions to Promote Healthy GWG



CAN WE SUCCESSFULLY INTERVENE?

• Teede et al., 2022
• 117 RCTs (N=34,546)
• Overall, lifestyle interventions 

reduced risk of:
• GWG (-1.15 kg)
• Gestational diabetes
• Total adverse maternal outcomes

• Diet reduced risk of:
• GWG (-2.63 kg)
• Preterm delivery
• Large for gestational age
• NICU
• Total adverse maternal outcomes

• Physical activity reduced risk of:
• GWG (-1.04 kg)
• Gestational diabetes
• Hypertensive disorders
• Cesarean section
• Total adverse maternal outcomes

• Diet w/ PA reduced risk of:
• GWG (-1.35 kg)
• Gestational diabetes
• Total adverse maternal outcomes

Interventions to Promote Healthy GWG



Can we successfully intervene?

• Lim et al, 2020
• Review of lifestyle interventions on 

body weight in postpartum
• 36 studies (N=5,315) – 23 with 

sufficient data on weight loss
• All but 1 had high risk of bias

• Mean of -2.33 kg change in body 
weight

Postpartum Weight Loss



Limitations (especially in GWG field)

• Inclusion of racial/ethnic minorities
• Studies of those who enter pregnancy overweight or obese
• Use of theory-based interventions
• Full inclusion of PA into intervention (emphasis on nutrition 

education alone)
• Measurement of PA
• Many in countries w/ universal health care
• Few extend from pregnancy through postpartum



The HIPP Trial
• Health in Pregnancy and Postpartum 

(HIPP), NIH R01 (Wilcox & Liu, PIs)
• Wilcox et al., 2018, Contemporary Clinical 

Trials
• Builds off our pilot study R21: Liu et al., 

2015, Maternal and Child Health Journal 

• Recruited 219 African American & white 
women w/ overweight and obesity in early 
pregnancy & following through 12 months 
postpartum

• Lifestyle behavioral intervention vs. usual 
care

• In-person session (pregnancy & postpartum) 
+ telephone counseling + behavioral 
podcasts + Facebook

• Social Cognitive Theory

• Primary outcome: GWG 
• Secondary outcomes:

• Postpartum weight retention
• Maternal PA (SenseWear Armband), Diet, 

QOL
• Infant BMI & other measures of adiposity



HIPP Trial results – excessive GWG

Significantly lower rates in Intervention vs 
Standard Care:
• low birth weight babies
• gestational hypertension
• adverse pregnancy outcomes

Source: Liu, Wilcox et al, 2021, Obesity



Figure S1. Total Weight Gain by Intervention Group.

Smaller SD in total GWG 
among Intervention than 
Standard Care 
participants (p=0.04)



HIPP Trial results – postpartum weight retention

Source: Liu, Wilcox et al, 2022, Obesity

Intervention group had greater weight 
reduction than standard care at 6 & 12 
months postpartum when comparing 
postpartum to:
• prepregnancy
• study baseline (early pregnancy), 

and
• delivery room 

Stay tuned for impact on 
offspring adiposity!



HIPP challenges

• Where to start?  

• Recruitment! (Liu et al, 2020, Women’s Health Reports)
• Led to change in mode of delivery; did not meet recruitment goal

• Competing priorities – PA/diet/weight often not priority
• Focus on weight sometimes not appreciated

• Facebook engagement
• Podcast use over time



Summary
• Pregnancy is a major life transition for many women 

• Risks of excessive GWG, weight retention, and reduced PA
• PA is recommended & safe for most
• Interventions should address unique barriers & enablers
• Interventions targeting PA and excessive GWG have yielded 

favorable but modest results
• Need more research targeting groups at particular risk for excessive GWG

• Fewer postpartum interventions, but generally favorable results
• More studies spanning pregnancy through postpartum are needed



THANK YOU!


