Maternal Weight Gain:
A Report of an Expert Work Group

Prepared by Carol West Suitor, D.Sc., R.D.

U.S. Department of Health & Human Services
Public Health Service

Health Resources & Services Administration
Maternal & Child Health Bureau







Maternal Weight Gain:
A Report of an Expert Work Group

Prepared by Carol West Suitor, D.Sc., R.D.

Sponsored by

Maternal and Child Health Bureau

Health Resources and Services Administration
Public Health Service

U.S. Department of Health and Human Services

Published by

National Center for Education in Maternal and Child Health
Arlington, Virginia




Cite as
Suitor CW. 1997. Maternal Weight Gain: A Report of an Expert Work Group.
Arlington, VA: National Center for Education in Maternal and Child Health.

Maternal Weight Gain: A Report of an Expert Work Group is not copyrighted. Readers are free to
duplicate and use all or part of the information contained in this publication. In accordance
with accepted publishing standards, the National Center for Education in Maternal and Child
Health (NCEMCH) requests acknowledgment, in print, of any information reproduced in
another publication.

The mission of the National Center for Education in Maternal and Child Health is to promote
and improve the health, education, and well-being of children and families by leading a
national effort to collect, develop, and disseminate information and educational materials on
maternal and child health, and by collaborating with public agencies, voluntary and
professional organizations, research and training programs, policy centers, and others to
advance knowledge in programs, service delivery, and policy development. Established in
1982 at Georgetown University, NCEMCH is part of the Georgetown Public Policy Institute.
NCEMCH is funded primarily by the U.S. Department of Health and Human Services through
its Maternal and Child Health Bureau.

Published by

National Center for Education in Maternal and Child Health
2000 15th Street, North, Suite 701, Arlington, VA 22201-2617
(703) 524-7802

(703) 524-9335 fax

Internet: info@ncemch.org

World Wide Web: http://www.ncemch.org

Single copies of this publication are available at no cost from:
National Maternal and Child Health Clearinghouse
2070 Chain Bridge Road, Suite 450

Vienna, VA 22182-2536

(703) 356-1964

(703) 821-2098 fax

This publication has been produced by the National Center for Education in Maternal and
Child Health under its cooperative agreement (MCU-119301) with the Maternal and Child
Health Bureau, Health Resources and Services Administration, Public Health Service, U.S.
Department of Health and Human Services.




Expert Work Group on Maternal Weight Gain

Janet King (Meeting Chair), Western Human Nutrition Research Center, Agricultural Research
Service, San Francisco, CA

Panel on Determinants of Maternal Weight Gain and Loss

Judy Brown (Panel Chair), Public Health Nutrition, University of Minnesota,
Minneapolis, MN

Melissa Avery, School of Nursing, University of Minnesota,
Minneapolis, MN

Carol Hickey, Department of Maternal and Child Health, University of Alabama at
Birmingham, Birmingham, AL

Sally Ann Lederman, Department of Health and Nutrition Education,
Columbia University, New York, NY

Christine Olson, Division of Nutritional Sciences, Cornell University, Ithaca, NY

Panel on Determinants and Consequences of Long-Term
Maternal Weight Retention

Barbara Abrams (Panel Chair), Department of Public Health Biology and Epidemiology,
University of California, Berkeley, CA

Robert Goldenberg, Department of Obstetrics and Gynecology, University of Alabama at
Birmingham, Birmingham, AL

Wanda Nicholson, Department of Obstetrics and Gynecology,
University of Maryland Medical System, Baltimore, MD

Lisa Paine, Maternal and Child Health Program, Boston University,
Boston, MA

Yvonne Bronner, Department of Maternal and Child Health,
The Johns Hopkins University, Baltimore, MD

Kathryn Dewey, Department of Nutrition, University of California, Davis, CA

Panel on Infant Outcomes

Theresa Scholl (Panel Chair), Department of Obstetrics and Gynecology, University of
Medicine and Dentistry of New Jersey, Stratford, NJ

Michael Kramer, Department of Epidemiology and Statistics, McGill University,
Montreal, Canada

Mary Hediger, Department of Obstetrics and Gynecology, University of Medicine and
Dentistry of New Jersey, Stratford, NJ

Barbara Luke, Department of Obstetrics and Gynecology, University of Michigan,
Ann Arbor, Ml

Carol West Suitor, Food and Nutrition Board, Institute of Medicine,
Washington, DC

The opinions or conclusions expressed in this report do not necessarily reflect those of the institutions listed
above.

Maternal Weight Gain: A Report of an Expert Work Group iii



Acknowledgments

Many persons contributed to this report by giving presentations, writing reports, sharing their
views during the work group meeting, commenting on drafts, and serving as resource
persons. In particular, | wish to thank Dr. Barbara Abrams, University of California; Dr. Judith
Brown, University of Minnesota; Ms. Katrina Holt, National Center for Education in Maternal
and Child Health; Dr. Janet King, Agricultural Research Service; Dr. Ann M. Koontz, Maternal
and Child Health Bureau; Dr. Theresa Scholl, University of Medicine and Dentistry of New
Jersey; Ms. Denise Sofka, Maternal and Child Health Bureau; and Dr. Stella Yu, Maternal and
Child Health Bureau.




Maternal Weight Gain:
A Report of an Expert Work Group

The Maternal and Child Health Bureau (MCHB) has a sustained commitment to enhancing
perinatal health. One of the Bureau’s major goals has been to assure the delivery of full-term,
healthy infants of appropriate size. In 1987, MCHB provided support to the National
Academy of Sciences to conduct a study of maternal nutrition to address gaps and weaknesses
in the knowledge base of maternal nutrition. As a result, the Committee on Nutritional
Status During Pregnancy and Lactation was formed within the Food and Nutrition Board,
Institute of Medicine (IOM). A subcommittee appointed to focus on nutritional status and
weight gain evaluated the scientific evidence and formulated recommendations for desirable
weight gain during pregnancy. The committee released the report Nutrition During Pregnancy
in 1990.1

In May 1996, MCHB convened a group of experts to reexamine issues relating to maternal
weight gain. The purposes of the meeting were to (1) consider research related to maternal
weight gain that had been published since the 1990 IOM report Nutrition During Pregnancy; (2)
determine whether the results of recent research provide a basis for practitioners to change
guidance for maternal weight gain; and (3) recommend future directions for research,
training, and/or other programmatic initiatives. This report highlights the types of research
featured at the meeting, identifies areas of special concern, and summarizes the group’s
recommendations.

In general, the presentations by the participants addressed determinants of maternal weight
gain, maternal outcomes, and infant outcomes.

Determinants of Maternal Weight Gain

Since release of the IOM report,! few studies have dealt with the effects of biological factors
on maternal weight gain. There is a lack of consistent findings concerning relationships of
birth interval, parity, prepregnancy weight or body mass index (BMlI), height, and physical
activity to maternal weight or weight gain. (The IOM prenatal weight gain recommendations
adjust only for prepregnancy BMI.)

Weight gain by pregnant women consists of water, protein, and fat. Both Kopp? and
Ledermans3 indicate that water gain, which probably represents lean tissue gain, is a predictor
of birthweight, but fat gain is not. Thus, measurements of maternal water gain may predict
birthweight better than measurements of composite weight gain.

The total amount of weight gained, the composition of gain, and the rate of energy
metabolism all differ among healthy pregnant women. The composition of gain and rate of
energy metabolism may affect infant birthweight.# Two new studies have correlated energy
intake with weight gain in U.S. pregnant women.56 In two independent replications, the
effect size of energy intake on weight gain was modest: Coefficients were in the range of r = .1
to .2, after controlling for confounding variables.>

A number of studies have examined sociodemographic and psychosocial characteristics in
relation to prenatal weight gain.’-12 However, interrelationships among such risk factors as
age, parity, income, maternal education, race, and ethnic background complicate
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interpretations of findings. Reporting on research in progress, Olson13 made a strong case for
cross-disciplinary, integrative perspectives when conducting intervention-relevant research on
both gestational weight gain and postpartum weight loss.

Maternal Outcomes

Generally, no studies were found that bear on relationships of prenatal weight gain and
antepartum complications. Studies examining cesarean delivery suggest that prepregnancy
BMI, net maternal weight gain, and weight gain above the IOM recommendations may
increase the risk.14.15

Trends among U.S. women reveal an increasing prevalence of obesity, especially among
African-American women.16 These trends are concurrent with the increasing amount of
weight gained by pregnant women.17 Many studies have examined some aspect of weight
retention, weight gain, or both after pregnancy.18-40 Gestational weight gain is positively
associated with postpartum weight retention, and many women with increased weight
postpartum gained an amount greater than the upper limits recommended in the 1990 IOM
report.17.41 Some researchers suggest, however, that women may gain weight postpartum,
and that postpartum weight change may be due to factors unrelated to pregnancy.28. 29

The panel called attention to the direct association between parity and body weight,42 to the
difference in postpartum obesity between black women and white women, and to a different
pattern (slower initial weight loss) but comparable total postpartum weight loss among
women who breastfeed compared with those who do not.43 Although physical activity is
important for health and fitness, several studies indicate that postpartum physical activity
does not necessarily foster weight loss unless accompanied by caloric restriction.19,27,43-46

Infant Outcomes

When maternal weight gain is within the IOM-recommended range, the incidence of small-
for-gestational-age and/or low birthweight births is reduced.20.29 Recent studies examined
the relationship between rate of weight gain® together with other factors4/-51 and small-for-
gestational-age and/or preterm birth. The evidence concerning the effect of maternal weight
gain on gestational duration is inconsistent.52 If maternal weight gain does affect gestational
duration, the effect is small—there has been no temporal decline in the incidence of preterm
delivery, despite an impressive trend of higher weight gains over this interval.1/

Several recent studies on the pattern of gestational weight gain, especially late pregnancy
weight gain, suggest associations with infant outcome. Johnston and Kandel®3 and Abrams
and colleagues!® have described positive relationships between second trimester or third
trimester weight gains and birthweight: Increased rates of gain were associated with larger
fetal size, and lower rates of gain with smaller size. Other investigators have noted that risk of
preterm birth is approximately doubled when third trimester rate of gain is low or
inadequate.6:54

A group of studies suggests an inverse relationship between both infant weight and
proportional size at birth and the risk of long-term adverse health outcomes such as
hypertension, obesity, glucose intolerance, and cardiovascular disease.>> Initial results are
intriguing and may warrant further investigation.




Special Concerns

Weight Gain by Pregnant Adolescents

Studies concerning maternal nutrition of adolescents have reported that adolescents generally
gain more weight during pregnancy than adults, and gain more weight in producing infants
of optimal size.>7,11,34,35,53,56 The larger pregnancy weight gains and the associated
increases in body fat during adolescence have been attributed primarily to previous
incomplete growth.5:57.58 Adolescents may be underweight by adult standards or may have
limited fat stores without necessarily being underweight or underfat for their age or
maturation status. At present, no prospective method or biomarker is able to identify
pregnant adolescents who are still growing. Although gestational weight gain should be
encouraged to improve outcome for the infant,5:96,59,60 there is a concern that gestational
weight gain may contribute to overweight and obesity in young mothers.5:34.35 Panel
members expressed differing views concerning the value of the IOM recommendation to
encourage weight gain at the upper end of the BMI weight gain range for young adolescents.

It was suggested that, until more is known, adolescents less than two years postmenarche
should be advised to stay within the IOM-recommended BMI-specific weight range—without
either restricting weight gain or encouraging weight gain at the upper end of the range.

Weight Gain by Racial and Ethnic Minorities

Despite the rapid increase in the proportion of births to women who belong to racial or
ethnic minority groups, relatively little research has focused on the maternal nutrition of
these women. One study® reported on biosocial predictors of maternal weight near term in
African-American and Hispanic women, and Siega-Riz and colleagues® examined IOM weight
gain recommendations and pregnancy outcomes among Hispanic women. Data from body
image studies suggest that many African-American women perceive a larger body image as
desirable.61 Definitional issues related to race and ethnicity and their limitations were
emphasized.62-64

Study findings since the publication of the IOM report indicate that, compared with
Caucasian women, African-American women have an increased incidence of low prenatal
weight gain in each BMI category but a decreased tendency to gain more than
recommended.10.17,41,65,66 preliminary data from a study of 384 African-American women
indicate that, irrespective of BMI, no significant differences in birthweight are seen for those
women whose weight gains were in the lower half of the IOM-recommended BMI-specific
range, compared with those whose weight gains were in the upper half of the range.67
Postdelivery, African-American women show greater weight retention than white women for
the same gestational weight gain.29,36,65

Much discussion centered on the IOM recommendation that African-American women
should strive for gains at the upper end of the BMI-specific weight gain range: Does this
recommendation lead to small increases in the birthweight of the infants? Does it contribute
to postpartum weight retention? Some group members indicated that current data do not
support the IOM’s recommendation; others indicated that the evidence is not sufficient to
either support or change the recommendation.
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It was suggested that, until more is known, African-American women should be advised to
stay within the IOM-recommended BMI-specific weight range—without either restricting
weight gain or encouraging weight gain at the upper end of the range.

Weight Gain by Women Pregnant with Twins or Higher-Order Multiples

With the increase in multiple births in the United States, numerous new studies have
addressed weight gain by mothers of twins,68-73 and one study has reported on weight gain
by mothers of triplets.”4 For multiple births, both the optimal range of birthweight and the
gestational age associated with the lowest morbidity is achieved earlier than for singleton
births. For twins, this optimal range is estimated to be 2,500 to 2,800 grams at 36-37 weeks,
and for triplets, 1,900 to 2,200 grams at 34-36 weeks.”> Outcomes with both twins (or the
average of the twin pair) weighing 2,500 grams or more have been reported for maternal
weight gains of 40-45 pounds.”9.72,73 Weight gain of 0.85 pound/week or less before 24
weeks’ gestation was significantly associated with poor intrauterine growth and higher
morbidity among twins, regardless of subsequent rate of gain.”3 Lantz and colleagues’©
reported that clinical guidelines for maternal weight gain during twin gestation should be
based on maternal prepregnancy BMI. Weight gain should be encouraged throughout twin
gestation in underweight women, with a target gain of 1.75 pounds/week after 20 weeks’
gestation. The data support a weight gain of 1.5 pounds/week for normal-weight women
during the second half of twin pregnancy.

Conclusions and Recommendations

Despite a considerable body of recent research, the group concluded that a formal revision of
the 1990 IOM weight gain recommendations is not yet warranted. However, the group
expressed reservations that the recommendations for African-American women, young
adolescents, and women of short stature were too specific. The major recommendations of
this expert work group are summarized below.

Recommendations for Practice

 Promote use of the IOM recommendations for the rate of weight gain as well as those for
total weight gain. These recommendations are specific for the women’s BMI category.

= Promote healthy eating as well as total weight gain.

e Promote strategies to help women stay within the weight gain range recommended for
their prepregnancy BMI.

The IOM publication Nutrition During Pregnancy and Lactation: An Implementation Guide’® was
identified as a useful tool that should be more widely disseminated. Any counseling or
intervention to promote weight gain should also aim to improve the quality of the diet.

Recommendations for Research

Much discussion dealt with a need for data concerning the extent to which maternal
weight gain recommendations and postpartum weight management may be related to the




increasing problem of obesity among U.S. women. The research recommendations are as
follows:

e Identify more completely the contribution of pregnancy weight gain to body
composition, body fat distribution, and the long-term risk of maternal overweight and
obesity—at least for the first year postpartum—and interventions for weight management
postpartum.

- ldentify differences and similarities among various racial and ethnic groups.

- ldentify special considerations for adolescent mothers, women of short stature, and
multiple births.

« Investigate the composition and pattern of maternal weight gain in relation to pregnancy
outcomes, and identify favorable patterns of gain.

e Examine the extent to which adolescents transfer their weight gain to the fetus, and
compare the findings to those in adults.

e Encourage researchers to use the IOM definition of young adolescents (less than two years
postmenarche) to assure comparability of data.

e Ensure that weight retention and weight management studies include evaluations of
perception of body image and psychosocial consequences of weight retention.

e Encourage research that accounts for the interrelationships of race and other maternal
characteristics, and considers historical and lifestyle issues that can affect women.

« Encourage research on specific populations of women and adolescents, including those
with obesity, or with eating disorders or other psychological problems.

« Find effective strategies for achieving and staying within weight gain recommendations.
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