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Study Objectives

Review evidence on the relationship between 
weight gain patterns before, during and after 
pregnancy and maternal and child health 
outcomes
Within a life-stage framework, consider factors in 
relation to weight gain during pregnancy that are 
associated with maternal and infant health 
outcomes

Presenter
Presentation Notes
You will all be familiar with the 5 elements (paraphrased) to our Statement of Task



Study Objectives

Recommend revisions to the existing guidelines, 
where necessary, including the need for specific 
pregnancy weight guidelines for underweight, 
normal weight, and overweight and obese women 
and adolescents, and women carrying twins or 
higher-order multiples 
Consider a range of approaches to promote 
appropriate weight gain
Identify gaps in knowledge and recommend 
research priorities



Important Features

In this Reexamination of the 1990 guidelines, 
the committee:
Structured its report conceptually with attention to 
important public health models
Did new science

trade-off between mother and infant
quantitative risk analysis

Considered implementation broadly

Presenter
Presentation Notes
The committee considered not only the welfare of the infant as was done in 1990 but, importantly, also the health of the mother. The committee built its report around a conceptual framework, considering current public health models that emphasize the broader context in which women live as well as events that occur across the life course. 



Background
American women of childbearing age are 

now:
More diverse

Having more twin and
triplet pregnancies

Older when they get pregnant



Prevalence of overweight, obesity and
extreme obesity among women 20-39* y old: 

US, 1963-2004
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From:  Health, United States, 2005 and Ogden CL, et al.  
JAMA 2006;295:1549.
*Ages 20-35 through NHANES 1988-94
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American women have been getting heavier for a long time, but particularly so since 1990.  Although we may have hit some kind of limit for the total proportion of overweight and obese women, those in the heaviest group (BMI ≥ 40) continue to accumulate.  There are now 3 times the number of women in this category than those who are underweight (BMI < 18.5)



Distribution of GWG relative to 1990 guidelines
by prepregnancy BMI category (PRAMS, 2002-03)

Body mass index category (IOM criteria)
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Presentation Notes
Most recent data.  Presented by IOM PPBMI.  White = < IOM, light-gray = within IOM, dark-gray = above.	The proportion of women overgaining ranges from ~20 to > 60%.  It is highest for the overweight women.  Undergaining is also a problem; it ranges from 10-30%.  However, together these account for the majority of women:  50-73% of women [animation].	The other issue here is that these data were not readily available; the committee had to commission these and related analyses including mean GWG by PPBMI category—quite basic information!  We are grateful to Patty Dietz for providing these calculations, but this experience leads to our first action recommendation (next slide).



Determinants of GWG
Weight Gain in Pregnancy is Determined 

by Many Factors:
Maternal Factors

Socio-demographic
Adolescent
Older Mothers

Race/Ethnicity
Socioeconomic Status
Medical, Psychological 

and Behavioral

Presenter
Presentation Notes
For reference (if needed):  Soc/inst:  media, culture and acculturation, health services, policyEnviron:  altitude, environmental toxicants, natural and man-made disastersNeighbor/comm:  access to healthy foods, opportunities for physical activityInterpers/fam:  family violence, marital status, partner and family supportSociodem:  age, race, ethnicity, SES, food insecurityAnthro:  pregravid BMI, BMR, hormonal milieuMedical:  pre-exisiting conditions (e.g. DM, hypertension, etc.), eating disorders, bariatric surgery, multiple fetusesPsycho:  depression, stress, social support, attitude toward GWGBehav:  diet, physical activity, substance abuse, intendedness of pregnancy



Determinants of GWG

Neighborhood/ Community 
Factors
– Access to Healthy Food

–Opportunities for Physical Activity



Determinants of GWG

Behavioral Factors
– Diet
– Physical Activity



Maternal Outcomes of GWG from AHRQ
Outcome category Evidence rating
Antepartum outcomes

Maternal discomforts of pregnancy, hyperemesis, 
abnormal glucose metabolism, hypertensive 
disorders, gallstones   

Weak

Intrapartum outcomes
PROM, preterm labor, post-term pregnancy, 

induction of labor, length of labor, mode of 
delivery, VBAC, vaginal lacerations, shoulder 
dystocia, cephalopelvic disproportion, labor/delivery 
complications

Weak (except 
moderate for cesarean 
delivery)

Postpartum outcomes
Lactation, fat accrual, short-, intermediate- and 

long-term weight retention, interpregnancy 
weight retention, premenopausal breast cancer

Weak or no evidence 
(except moderate for 
intermediate-term 
weight retention)

From:  Viswanathan M, et al.  AHRQ Publ. No. 08-E09, 
2008.



Infant Outcomes of GWG from AHRQ

Outcome category Evidence rating

Birth outcomes
Preterm birth, macrosomia, large-for-

gestational age, small-for-gestational age,
Apgar score

Strong (except for 
Apgar score)

Postnatal outcomes
Perinatal mortality, neonatal hypoglycemia, 

neonatal distress, hyperbilirubinemia, neonatal 
hospitalization, other infant morbidity, infant BMI, 
other infant growth

Weak

From:  Viswanathan M, et al.  AHRQ Publ. No. 08-E09, 
2008.



New Approaches to Development of 
the Guidelines

Considered outcomes for the mother, not just the 
infant, and the inevitable trade-offs between them
Commissioned new analyses

Ellen Nohr:  DNBC (1996-2002), extension of 
trade-off analyses
Amy Herring:  NIMHS (1988), black and white 
women
Cheryl Stein:  NYC subsample (1995-2003), 
black and white women
Jim Hammitt:  quantitative risk analysis



GWG-Specific Risks for Pregnancy Outcomes by Prepregnancy BMI 
Category among Primiparous Women

Presenter
Presentation Notes
I’d like to turn to the first of 2 graphs that were influential in our deliberations—if only for their presentation of the data, as we relied on the totality of the data to set the GWG ranges.  This and the next slide are from Ellen Nohr’s work with the DNBC, a contemporary, national sample with ~65,000 women with data on GWG.	Shown here for primiparous women, adjusted to a common age, height, non-smoker, non-drinker, etc.  The GWG categories are <10 kg, 10-15 kg, 16-19 kg and ≥ 20 kg.  Dr. Nohr repeated these published analyses for us with a wider range of GWG and an additional category of obesity (≥ 35) to inform our analyses, but all the crucial information is here.[orient to slide with line labels]	What we see is that SGA goes down and GWG goes up in all PPBMI categories.  However, the absolute risk of SGA gets smaller as you move up the categories of PPBMI.  PPWR, in contrast, goes up with GWG in every GWG category and doesn’t get remarkably flatter with increasing PPBMI.  You can eyeball these data and see that the point at which these risks cross changes with PPBMI. Of course, you don’t want to look just for the point of cross because that would imply that you valued SGA the same as PPWR.  Some judgment is required.  	



New Weight Gain Recommendations
Prepregnancy BMI 
category

Total weight gain
(lb, kg)

Rate of weight gain
2nd and 3rd trimester

(lb/wk, kg/wk)
Underweight
(< 18.5 kg/m2)

28-40, 12.5-18 1.0 (1.0-1.3),
0.51 (0.44-0.58)

Normal-weight
(18.5-24.9 kg/m2)

25-35, 11.5-16 1.0 (0.8-1.0),
0.42 (0.35-0.50)

Overweight
(25.0-29.9 kg/m2)

15-25, 7-11.5 0.6 (0.5-0.7),
0.28 (0.23-0.33)

Obese
(≥ 30.0 kg/m2)

11-20, 5-9 0.5 (0.4-0.6),
0.22 (0.17-0.27)

*Calculations assume a first-trimester weight gain 
of 1.1-4.4 lb (0.5-2.0 kg)
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[switching to pounds] [read recs]What’s new here:  Use of WHO BMI categories, so women no longer magically change BMI categories when they become pregnant.Closed interval for obese women. Note: The range for obese women really comes from data for women with a BMI of 30-35; data were insufficient to create recommendations specific to the heavier classes of obese women, where further research may well suggest that lower gains might be desirableRanges for a given category of BMI didn’t change.  This is news because we used a different method to arrive at our recommendation.  We considered the mothers as well as the babies and we also considered longer-term risks (to the extent that the data permitted us to do so).  That that was little change suggests that these recommendations even with this different approach to developing them.  Thus, they are quite robust and gives us some confidence in them.  	The guidelines are presented as a range because, for women of a given PPBMI category, a range of GWG values are associated with good outcomes for the women and their babies.  This is because of the variability inherent in GWG in addition to that among women.  It also gives women and their providers some room in which to tailor their GWG target to their personal circumstances.  One might imagine that a woman who is choosing to breastfeed might be more comfortable at the high end of the range than one who is choosing to feed her baby formula.  Similarly, a woman at the top of her PPBMI category might choose to target the bottom of the range so as to remain in that category after pregnancy.	



Provisional Guidelines*:
Mothers of Twins

Prepregnancy BMI category Weight gain at term 

Normal-weight 37-54 lb,17-25 kg

Overweight 31-50 lb,14-23 kg

Obese 25-42 lb,11-19 kg

*Based on the interquartile (25th-75th percentile) of gains of women who 
delivered twins at term (37-42 wk gestation) with birth weights ≥ 2,500 g
Note:  Insufficient data are available to offer a guideline for underweight women

Presenter
Presentation Notes
Although there are now a number of publications regarding GWG in twins, they’re all from the same investigators using the same basic dataset.  Their publications contain no information about underweight women, so we provide only their data for the BMI groups for which it is available.  It is what it says:  interquartile range, etc.	Ranges are a target for term, recognizing that many mothers of multiples deliver before term.  No comparable data exist for mothers of higher-order multiples.



Recommendations for Special 
Populations:

Short stature:  no modification
Young age:  no modification; use adult BMI 
tables
Racial/ethnic subgroups:  no modification
Primiparity:  no modification, but trade-off 
should be studied further
Smokers:  no modification, but stop 
smoking

Presenter
Presentation Notes
In contrast to the 1990 report, we recommend no modification for any of the groups named previously or two others that we also considered (primips and smokers).  However, we lacked the necessary data to study the youngest adolescents and Nohr’s finding on primips (tradeoff occurs at a higher GWG than for multips) bears replication in another dataset



Comparison of current weight gain during pregnancy
(PRAMS, 2002-03) with 2009 IOM guidelines

Prepregnancy BMI category (WHO criteria)
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So how hard will it be to meet these new guidelines?  The estimate this, we compared women’s current gains (PRAMS data, 2002-03) calculated using the WHO BMI cutoffs.  	Current data have an exceptionally wide range and are inaccurate at the lower end, but even accepting this we can see that there are problems in every category.  For UW women ~25% of women gain above and ~25% below the proposed guidelines (the meaning of graphing the interquartile range).  Here the mean might be about the same as the midpoint of the new range, but a lot of work will be required to bring in the tails of the distribution to the recommended range.	For all of the other groups, the big problem is the proportion gaining above, which is likely to be the worst for OW and OB women because there is a > 10-lb and 9.5-lb gap, respectively, between the current mean gain and the mean of the new range.  These data led us to identify the following challenges. . .



Action Recommendation:
Adoption of Guidelines

Federal agencies, private voluntary 
organizations, and medical and public 
health organizations should adopt these 
new guidelines for GWG and publicize 
them to their members and also to women 
of childbearing age.



Action Recommendation:
Data Needed

HHS should conduct routine surveillance of GWG 
and post-partum weight retention on a nationally 
representative sample of women

Report results by prepregnancy BMI, age, 
racial/ethnic group and socioeconomic status

States should adopt the revised birth certificate 
Contains prepregnancy weight, height, weight 
at delivery and gestational age at last weight



The Challenges Ahead

Conceive at a normal prepregnancy BMI
Requires preconceptional counseling and, 
for some, weight loss

Gain within the guidelines
Inform women and their health care 
providers of the guidelines
Provide individualized assistance with 
meeting the guidelines

Monitor GWG, guidance on diet and exercise

Presenter
Presentation Notes
Note:  preconceptional counseling will have include more different kinds of info than it has previously and it will have to be available to many more women.	Intervention studies show that individualized attention is necessary but not sufficient for women to gain within the guidelines.  It may require the action of an array of health professionals who are not now providing these services; it will require additional services for low-income and minority women who face additional challenges (more likely to be too heavy, poorer diet and inadequate means to improve it, lower physical activity and fewer opportunities for it, and low literacy, etc.).	These considerations led us to 2 action recommendations. . .	



Action Recommendation:
Inform Women and Health Care 

Providers

Federal, state and local agencies as well as 
health care providers should inform women of 
the importance of conceiving at a normal BMI
and all those who provide health care or related 
services to women of childbearing age should 
include preconceptional counseling in their care



Action Recommendation:
Assist Women to Gain Within the 

Guidelines

Those who provide prenatal care to 
women should offer them counseling, 
such as guidance on dietary intake and 
physical activity, that is tailored to their 
life circumstances



Model Charts that can be Adapted for 
Use in Counseling Women

Presenter
Presentation Notes
To assist providers, the committee has made a first-pass at developing charts similar to those developed after the 1990 report.  Two of them are combined here to illustrate the process.  Further development of these to provide a tool that can be informative and motivational to the woman and also be included in the medical record is necessary.	Note:  First trimester gains are based on published reports; linear extrapolation from there to the mean of the range at term



Research Recommendation:  
Preparing for the Future

Studies are needed on:
Dietary intake, physical activity and other factors 
affecting weight gain
Impact of weight gain on both maternal and 
child outcomes
Ways to assist minority and underserved 
populations achieve weight gain within the new 
guidelines
Cost-effectiveness of interventions to assist 
women in meeting the new guidelines



Conclusions

The guidelines themselves are not that 
different, but what it will take for women to 
gain within them represents a radical
change in the care of women of 
childbearing age!
– Preconceptional care
– Improved care during pregnancy
– Postconceptional care

Presenter
Presentation Notes
Content of this care/services needs to be developed.  What we should get as a result of these additional services are:  reduced obstetric risk, improved condition of the neonate and better long-term health for mother and infant
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