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Pregnancy-related Weight Gain—A Link to Obesity?
Anna Maria Siega-Riz, Ph.D., R.D., Kelly R. Evenson, Ph.D., and Nancy Dole, Ph.D.

Past research on maternal weight gain during
pregnancy has focused on determinants and
consequences of inadequate weight gain with
concerns for the health of the infant. However,
with the rising prevalence of obesity among
women of childbearing ages and the high propor-
tion of women who are gaining in excess of
recommendations, a shift in research focus must
occur to include consideration of the mother’s
long-term health status. The few studies that
have examined determinants of excessive weight
gain and postpartum weight retention in this
country were not comprehensive in assessing
diet, physical activity and psychosocial factors
and suffer from small sample sizes. Information is
lacking concerning pregnant women’s percep-
tions about eating and gaining weight, what they
actually eat, how consumption and exercise re-
late to weight gain, and how psychosocial factors
influence these behaviors during pregnancy.
Likewise, little is known concerning these same
attitudes and behaviors during the postpartum
period that may contribute to weight retention.
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Introduction

Over the past century, recommendations for gestational
weight gain have become more liberal and the preva-
lence of obesity among women of childbearing age in
this country has increased drastically.1,2 Research on
gestational weight gain indicates that the majority of

women are gaining weight above the present recommen-
dations,3–5 suggesting gestational weight gain may be
linked to the development of obesity.

Prevalence of Obesity among Women of
Childbearing Age

The number of overweight and obese women in the
United States has risen in the last three decades; in 1994,
28% and 27% of women aged 25 years and older were
overweight and obese respectively, based on the
NHANES III data.1,2 This percentage of obesity reflects
an increase of approximately 30% in its age-adjusted
prevalence.6 Among women of childbearing ages (20–39
years), the percentage overweight almost doubled from
1960 to 1994,1,6 suggesting that the increase is not only
due to secular trends but perhaps also to the liberalization
of gestational weight gain recommendations made over
the same time period.7–9 The age range of 25–44 years is
the time when women tend to gain the greatest amount of
weight.10 Overweight and obesity are more prevalent
among minority, lower income and lower educated pop-
ulations. In 1994, the prevalence of obesity was 38.9%
and 36.3% among African-American and Hispanic
women ages 25 to 54 years, compared with 23.7% for
white women.2 Among individuals with less than a high
school education the prevalence was roughly twice that
of college graduates.11

Excess body fat and physical inactivity have been
associated with the development of hypertension, dyslip-
idemia, type 2 diabetes, coronary heart disease, osteoar-
thritis, respiratory and sleep problems, certain cancers
including cancer of the breast, and all-cause mor-
tality.12–14 The negative health effects and economic
costs associated with excess body fat and physical inac-
tivity are second only to smoking.15 Thus, the rapid rise
in the prevalence of overweight and obesity in the United
States and other countries has major implications for the
nation’s health care system and the population’s future
quality of life.

Obesity is a multifactorial chronic disease that is
thought to develop from a complex interaction of geno-
type and environmental factors.13 Our knowledge of how
and why this disease develops is far from complete.
Much research in this field suggests the integration of
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social, behavioral, cultural, and biological factors in its
etiology, making its prevention and treatment a major
public health challenge. Recently the glycemic load of
the diet has been implicated in the development of
obesity.16 Among women of childbearing age, one po-
tential pathway for the development of obesity has been
through the retention of gestational weight gain. This is
apparently more problematic among overweight women
with multiple pregnancies that feature short interconcep-
tional lengths,7,9 a pattern most commonly seen in mi-
nority and women of lower socioeconomic status.17

The Relationship between Gestational Weight
Gain and Postpartum Weight Retention

Data from cross-sectional studies have demonstrated a
positive relationship between adult body weight and
parity even after controlling for multiple confound-
ers.18–20 Longitudinal studies that have adjusted for
weight gain due to aging or secular trends have resulted
in mixed conclusions. One study found no relationship21

and another, the CARDIA Study, noted a positive rela-
tionship with parity.22 The degree to which this increase
in body weight is the result of pregnancy per se is thus
unclear and may be different depending on pregravid
weight status, amount of weight gained during preg-
nancy, and race.7 Data from the National Maternal and
Infant Health Survey showed that among the women
who gained more than the recommended weight during
pregnancy, greater than 30% retained an average of 2.5
kgs at 10 to 18 months postpartum as opposed to a
retention of 1 kg among women who gained at the
recommended level.4 Examination of the weight reten-
tion by race revealed that at every level of weight gain
(above, below, or at the recommended level) black
women reported retaining more weight than white
women. The higher retention of weight by black women
has been corroborated by others in different populations
and in multivariate analysis.22–25 Some studies find that
overweight women retain more weight than normal
weight women,26 but this association might be biased by
use of self-reported weight that tends to be underesti-
mated by overweight women.27 Among normal weight
women, one study showed that irrespective of the
amount of weight gained during pregnancy, 88% of
women were able to return to their prepregnancy weight
status 18 to 24 months postpartum.28 However, there was
a higher prevalence of overweight at 18 to 24 months
postpartum among those who gained the most weight. In
a study examining fat gain during pregnancy, Lederman
et al.29 found that on average, underweight women who
gained within the Institute of Medicine’s (IOM)30 rec-
ommendations put on 6.0 kg of fat, while normal and
overweight women put on approximately 3.5 kg, and
obese women actually had a net loss of fat �0.6 kg. The

authors concluded that weight gain at the recommended
level should not cause obesity in any weight group.29

Although the rate at which weight is lost varies
greatly among women, most of the excess fat stores
accrued for pregnancy are lost slowly after the rapid fluid
readjustment that occurs within the first 6 weeks post-
partum.26 Determinants of weight loss after this 6-week
period have not been extensively studied. Some factors
that are likely to influence postpartum weight include
dietary intake, physical activity, lactation, income, em-
ployment, birth control method, smoking status, and
maternal age.9 Due to the difficulty in measuring each of
these factors—including those of the prenatal period—
few associations have been found. Those that have been
associated with weight loss, namely dietary intake,
smoking, returning to work within 2 weeks, and in-
creased physical activity have been small in magni-
tude.26,31,32 Findings for the effects of lactation have
been inconsistent21,26,33 and depend upon the duration of
breastfeeding, physical activity level and dietary behav-
iors of the woman during the postpartum period that may
interact and cancel out the benefits. Data from one
qualitative study indicate that prepregnancy orientations
towards body weight emerged as the primary influence
on women’s pregnancy and postpartum attitudes towards
weight, physical activity, diet and postpartum weight
outcomes.34 Thus, postpartum weight retention is most
likely due to a combination of factors, namely the
amount of weight gained during pregnancy and environ-
mental factors of the woman that determined her
prepregnancy body weight status, as well as those life-
style factors that may be affected with the added respon-
sibility of child rearing such as lack of regular physical
activity.35

Gestational Weight Gain Patterns in the United
States

In 1990, the Institute of Medicine provided weight gain
recommendations that were individualized to pregravid
body mass index (BMI � kg/m2) categories.30 Under-
weight women (BMI �19.8) were advised to gain 12.5
to 18 kg and normal weight women (BMI 19.8–25.9)
11.5 to 16.0 kg, whereas overweight women (BMI 26–
29) were advised to gain between 7 and 11 kg and obese
women (BMI �30) to gain approximately 7 kg with no
upper limit proposed. The current weight gain recom-
mendations have evolved from decades of observations
made regarding birth outcomes; higher maternal weight
gains have led to better overall infant outcomes.36 Over
time, a gradual trend has emerged, allowing for greater
total weight gain. In the 1930s, total weight gain recom-
mended to all pregnant women, regardless of pregravid
weight status was 6.8 kg. Thus, the amount of recom-
mended weight gain has nearly doubled in the last 6
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decades. However, there is a limit to the advantage of
higher maternal weight gain and at some level of gain,
poorer outcomes are observed due to increased maternal
and fetal complications.37,38

Since release of the IOM report, several studies have
examined the pattern of gestational weight gain accord-
ing to the recommendations. These studies show that
most women do not follow the recommendations,3,39 but
they are more likely to do so if told by their physician.40

Thus retention of weight gained during pregnancy ap-
pears more problematic if women gain above their rec-
ommended range. If more women gained weight within
the recommended ranges, then perhaps the weight re-
tained during the postpartum could be more easily lost.
An unpublished study has calculated that 69% of new
cases of obesity during the postpartum period can be
attributed to gaining above the IOM recommendation
(Christine Olson, personal communication, 12 July
2001) whereas another unpublished study has found that
between 15% to 20% of women of normal weight status
prior to pregnancy became overweight during the post-
partum period (Barbara Abrams, presentation at the Na-
tional Summit of Safe Motherhood in Atlanta, 5 Septem-
ber 2001). Therefore, behavioral interventions, such as
advising women of the recommended weight gain
ranges, and promoting healthy dietary intake and regular
exercise during the prenatal and postpartum periods may
prove important in preventing obesity and the related
health problems later in life. However, there are still
many unanswered questions concerning the role of these
behaviors as determinants of gestational weight gains
and postpartum weight retention.

Dietary Intake of Pregnant Women and its
Relation to Gestational Weight Gain

Recent studies that have examined eating attitudes and
dieting practices of women preconceptionally have shed
some light on the relationship between dietary intakes
and weight gain. It appears that women who diet habit-
ually prior to becoming pregnant gain more weight
during pregnancy and regard themselves as less account-
able for their weight while pregnant.41,42 Similar results
were found in a study that examined dietary restraint.

Conway and colleagues43 found that those who were
classified as being restrained eaters prior to pregnancy
had a higher proportion of women gaining above the
recommended amount of weight gain compared with
unrestrained eaters, despite similarities in nutrient in-
takes.43 In the restrained group, energy intakes did not
increase from early to late in pregnancy as it did among
women in the unrestrained group.43 These data suggest
that repeated cycles of dieting and overeating may distort
one’s ability to perceive internal hunger and satiety

clues.44 This loss of control in combination with the
metabolic adaptations that occur among dieters may be
one of the reasons why overweight and obese women are
more likely to gain above the recommended levels.

Physical Activity Patterns in the United States
among Women of Childbearing Ages

Regular physical activity is a habitual behavior that
enhances maintaining a healthy weight. Increased phys-
ical activity promotes energy expenditure and has a
protective effect on coronary heart disease independent
of BMI.45 Exercise also has many other beneficial health
effects such as reduced incidence of type 2 diabetes,
hypertension, and certain cancers as well as improved
quality of life and emotional status.45 Yet in 1998, 80%
of women of childbearing ages 18 to 44 years failed to
meet the CDC-ACSM46 and National Heart, Lung, and
Blood Institute’s47 recommendation of at least 30 min-
utes of physical activity on most, and preferably all, days
of the week. Approximately 65–77% of the sample stated
they exercised as a means of losing weight. Among
overweight women, 66% indicated they used physical
activity to lose weight through such activities as walking
(53%), aerobics (9%), gardening (8%), and exercise
machines (6%).48 The survey also found that the obese,
least educated, and older individuals were less likely to
use physical activity as a means of weight loss. Clearly
these data suggest public health interventions to promote
adequate and appropriate physical activity to meet na-
tional recommendations.

Physical Activity during Pregnancy and
Postpartum
The most recent recommendations from the American
College of Obstetricians and Gynecologists (ACOG) for
physical activity during pregnancy come from a 1994
report,49 which builds on the 1992 report that was spe-
cific to women but did not provide guidance during
pregnancy.50 The guidelines state that “during preg-
nancy, women can continue to exercise and derive health
benefits even from mild to moderate exercise routines.
Regular exercise (at least 3 times per week) is preferable
to intermittent activity.” The ACOG recommendations
also note that many of the morphologic and physiologic
changes of pregnancy persist at least 1 month postpar-
tum, so prepregnancy exercise routines should be re-
sumed gradually based on a woman’s physical capabil-
ity. There is evidence from the literature that most
women do not receive enough information from their
physicians about typical lifestyle behaviors postpartum
with the highest frequency wanting more information on
exercise and diet.51 Without appropriate information,
women may not be resuming physical activity, in part,
due to lack of knowledge.
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Few population-based data exist that describe the
frequency, intensity, duration, and type of physical ac-
tivity among pregnant women. The most comprehensive
study to date described the epidemiology of activity
during pregnancy using the 1988 National Maternal and
Infant Health Survey, a cross-sectional national survey of
pregnant women.52 Among pregnant women, 42% re-
ported exercise during pregnancy, half of whom exer-
cised longer than 6 months. Walking was the most
common activity, followed by swimming and aerobics.
Women who were older, who had multiple gestations,
previous children, or an unfavorable reproductive history
were less likely to exercise during pregnancy.

In a recent study of 622 pregnant women, self-
efficacy was the most important predictor of change in
physical activity.53 A population-based cohort among
336 women seeking medical care at the University of
Vermont indicated that 50% of pregnant women partic-
ipated in at least one type of leisure activity one or more
times per week.54 Among those who exercised at a
vigorous level, 60% reduced their exercise markedly
during early pregnancy and all had stopped by the 18th
week. In another study of 388 pregnant women attending
a large prepaid health maintenance organization, 41% of
women participated in aerobic exercise before preg-
nancy.55 However, among the women who participated
in aerobic exercise before pregnancy, participation declined
monotonically across trimester of pregnancy to a low of
14% by the third trimester. The percentage of women
who were generally sedentary during leisure before preg-
nancy remained sedentary throughout pregnancy. Other
studies that have examined the effect of physical activity
on pregnancy outcomes include some descriptive infor-
mation on the distribution of physical activity during
pregnancy. However, many of these studies were based
on small or highly selected samples. Differences across
studies on the prevalence of physical activity during
pregnancy are due, in part, to differences in measurement
of physical activity and the recall period included.

How Does Physical Activity during Pregnancy
Relate to Gestational Weight Gains?
Pregnancy appears to be a “risk period for overweight
development.”56 A recent review35 reveals that few stud-
ies have examined the effect of physical activity on
maternal weight gain. Instead, the focus has been on the
importance of maternal weight gain for the well being of
the baby rather than study of inappropriate weight gain
and its impact on long-term obesity.35 In our review,
only a few studies were identified that addressed the
issue of physical activity during pregnancy on weight
gain.

In a study examining the effects of running during
pregnancy, maternal weight gain was similar among 33
women who continued to run compared with 11 controls

who did not continue to run during pregnancy.57 In a
larger study of 336 pregnant women, those women who
continued endurance exercise at or near prepregnancy
levels gained less weight (4.6 kg) than those who stopped
exercising prior to the 28th week of pregnancy.54 In a
prospective study of selected active women planning on
becoming pregnant, 44 women remained active during
pregnancy while 35 stopped exercise after recognition of
their pregnancy.58 Differences in weight gain were not
seen during the first and second trimester, but during the
third trimester the women who continued to exercise had
a reduced rate of weight gain and less increase in skin-
fold measures as compared with the women who did not
continue to exercise.

The Stockholm Pregnancy and Weight Development
Study examined trends in eating patterns and physical
activity among 1423 women from the beginning of
pregnancy to 1 year postpartum.56 Women who retained
at least 5 kg postpartum over their prepregnancy weight
were less active during leisure as compared to women
with less than 5 kg weight gain during pregnancy, 1 to 6
months postpartum, and 7 to 12 months postpartum.
Among women who weighed at least 10 kg more post-
partum, 23% were not active during leisure throughout
the study period as compared with 4% of the women who
retained less weight. Physical activity at work did not
appear to modify the differences in postpartum weight as
much as prepregnancy weight. Longitudinal data from a
Midwestern tertiary care center indicated that women
who were more active during the postpartum period
retained significantly less weight than their less active
counterparts.59

To date, only a few studies have examined the effect
of physical activity on maternal weight gain. The quan-
tification of the amount and type of physical activity has
also been crude for most studies. It is not clear whether
the role of physical activity is most important for the
overall weight outcome before, during, or after preg-
nancy.35 A recent consensus panel on physical activity in
the prevention and treatment of obesity concluded that
“the development of physical activity interventions in
pregnant women represents a potentially fruitful avenue
for the prevention of overweight and obesity in women.”60

The Role of Maternal Psychosocial Status on
Adequacy of Weight Gain and Postpartum
Weight Retention
A physiologic response to stress is to increase the nutri-
ent requirement, and individuals can respond by either
eating more or less. Both scenarios have been hypothe-
sized in addition to other effects on lifestyle behaviors
such as sleeping less, smoking or drinking alcohol more,
and becoming more fidgety. We know little if anything
of the effects of stress when the outcome is excessive
weight gain. Previous studies have shown an inverse

S108 Nutrition Reviews�, Vol. 62, No. 7

D
ow

nloaded from
 https://academ

ic.oup.com
/nutritionreview

s/article/62/suppl_2/S105/1812453 by guest on 26 M
ay 2023



relationship between stress (broadly defined) and gesta-
tional weight gain.61–63 However, these studies were
primarily focused on determinants of inadequate weight
gain with very crude measures of stress.

Postpartum depression has received much attention
among clinicians because 10–16% of women meet di-
agnostic criteria for major depression.64 Thus, the mea-
surement of psychosocial attributes in the postpartum
period has largely focused on postpartum depression and
social support, with little attention to the role these and
other psychosocial factors may play in health behaviors
associated with weight retention and activity. Only a few
studies have examined the association between psycho-
social factors and weight gain, retention, or level of
physical activity.

In a small sample of women (n � 74), psychosocial
and behavioral changes were examined in relationship to
long-term weight gain. The authors found that lifestyle
changes associated with pregnancy and parenthood in-
creased vulnerability to eating disorder psychopathol-
ogy; however, they did not find that stress or depression
were significantly associated with long-term weight
gain.65 In their qualitative study of weight orientation
and lifestyle practices during the prenatal and postpartum
period, Devine et al.34 reported that several of the 36
women found the stresses of motherhood interfered with
their resumption of physical activity at levels in the
postpartum period that were equal to their prepregnancy
levels.

Walker66 collected retrospective data with a mail
survey at 6 and 18 months postpartum (n � 88 and 75,
respectively), and included measures of life style and
perceived stress. She found that neither of these factors
contributed to predicting weight gain in this postpartum
period. Walker67 also asked 227 new mothers between
2.5 and 6 months postpartum an open-ended question
about their feeling relative to their weight and catego-
rized them into 4 groups. The women in the weight-
related distress category were more likely to say they
were depressed about their weight, had a negative body
image, and had the worst scores on lifestyle factors.
There was not a statistically significant association be-
tween these feelings about weight and weight-related
locus of control. Both of Walker’s studies were in pre-
dominantly white populations. In sum, little attention has
been given to the psychosocial attributes of women
during the prenatal and postpartum period. Whether
these factors contribute to consuming an inappropriate
diet or inadequate physical activity is worthy of more
exploration.

In summary, the design of targeted intervention
studies to reduce excessive weight gains and thus limit
postpartum weight retention will depend on further in-
vestigation and characterization of the psychosocial, cul-

tural, and behavioral risk factors that predict which
women are more likely to gain above the present recom-
mendations.

1. Flegal KM, Carroll MD, Kuczmarski RJ, et al. Over-
weight and obesity in the United States: prevalence
and trends, 1960–94. J Obes Relat Metab Disord.
1998;22:39–47.

2. Must A, Spadano J, Coakley EH, et al. The disease
burden associated with overweight and obesity.
JAMA. 1999;282:1523–1529.

3. Siega-Riz AM, Adair LS, Hobel CJ. Institute of Med-
icine maternal weight gain recommendations and
pregnancy outcome in a predominantly Hispanic
population. Obstet Gynecol. 1994;84:565–573.

4. Keppel KG, Taffel SM. Pregnancy-related weight
gain and retention: implications of the 1990 Institute
of Medicine guidelines. Am J Public Health. 1993;
83:1100–1103.

5. Caulfield LE, Witter FR, Stoltzfus RJ. Determinants
of gestational weight gain outside the recom-
mended ranges among black and white women.
Obstet Gynecol. 1996;87:760–766.

6. Kuczmarski RJ, Flegal KM, Campbell SM, et al.
Increasing prevalence of overweight among US
adults: The National Health and Nutrition Exam-
ination Surveys, 1960–1991. JAMA. 1994;272:
205–211.

7. Lederman SA. The effect of pregnancy weight gain
on later obesity. Obstet Gynecol. 1993;82:148–155.

8. Parker JD. Postpartum weight change. Clin Obstet
Gynecol. 1994;37:528–537.

9. Gunderson E, Abrams B. Epidemiology of gesta-
tional weight gain and body weight changes after
pregnancy. Epidemiol Rev. 1999;21:261–275.

10. Williamson DF, Madans J, Pamuk E, et al. A pro-
spective study of childbearing and 10-year weight
gain in US white women 25–45 years of age. Int J
Obes Relat Metab Disord. 1994;18:561–569.

11. Mokdad AH, Serdula MK, Dietz WH, et al. The
spread of the obesity epidemic in the United States,
1991–1998. JAMA. 1999;282:1519–1522.

12. U.S. Department of Health and Human Services.
Physical activity and health: a report of the Surgeon
General. Atlanta, GA: CDC, National Center for
Chronic Disease Prevention and Health Promotion;
1996.

13. Executive Summary. Obes Res. 1998;6:51S–63S.
14. Allison DB, Fontaine KR, Manson JE, et al. Annual

deaths attributable to obesity in the United States.
JAMA. 1999;282:1530–1538.

15. US Department of Health and Human Services.
Healthy People 2010 (Conference Edition, in Two
Volumes). Washington, DC. January 2000.

16. Ludwig DS, Majzoub JA, Al-Zahrani A, et al. High
glycemic index foods, overeating, and obesity.
Available at: www.pediatrics.org/cgi/content/full/
103/3/e26. Accessed April 13, 2004.

17. Duncan J, Nangle B. Risk factors for short interpreg-
nancy interval—Utah, June 1996–1997. MMWR.
1998;47:930–934.

18. Noppa H, Bengtsson C. Obesity in relation to so-
cioeconomic status: a population study of women in

S109Nutrition Reviews�, Vol. 62, No. 7

D
ow

nloaded from
 https://academ

ic.oup.com
/nutritionreview

s/article/62/suppl_2/S105/1812453 by guest on 26 M
ay 2023



Goteborg, Sweden. J Epidemiol Commun Health.
1980;34:139–142.

19. Baecke JAH, Burema J, Frijters JER, et al. Obesity
in young Dutch adults, I: socio-demographic vari-
ables and body mass index. Int J Obes. 1983;7:1–
12.

20. Heliovaara M, Armaa A. Parity and obesity. J Epi-
demiol Commun Health. 1981;35:197–199.

21. Rookus M, Rokebrand P, Burema J, et al. The effect
of pregnancy on the body mass index 9 months
postpartum in 49 women. J Obesity. 1987;11:609–
618.

22. Smith DE, Lewis CE, Caveny JL, et al. Longitudinal
changes in adiposity associated with pregnancy:
the CARDIA study. JAMA. 1994;27:1747–1751.

23. Parker JD, Abrams B. Differences in postpartum
weight retention between black and white mothers.
Obstet Gynecol. 1993;81:768–774.

24. Scholl TO, Hediger ML, Schall JI, et al. Gestational
weight gain, pregnancy outcome, and postpartum
weight retention. Obstet Gynecol. 1995;86:423–427.

25. Boardley DJ, Sargent RG, Coker AL, et al. The
relationship between diet, activity, and other fac-
tors, and postpartum weight change by race. Ob-
stet Gynecol. 1995;86:834–838.

26. Ohlin A, Rossner S. Maternal body weight develop-
ment after pregnancy. Int J Obes. 1990;14:159–173.

27. Rowland ML. Self-reported weight and height. Am J
Clin Nutr. 1990;52:1125–1133.

28. Thorsdottir I, Birgisdottir BE. Different weight gain in
women of normal weight before pregnancy: post-
partum weight and birth weight. Obstet Gynecol.
1998;92:377–383.

29. Lederman SA, Paxton A, Heymsfield SB, et al. Body
fat and water changes during pregnancy in women
with different body weight and weight gain. Obstet
Gynecol. 1997;90:483–488.

30. Institute of Medicine. Weight gain. Nutrition During
Pregnancy. Part I. Washington, DC: National Acad-
emy Press; 1990.

31. Schauberger CW, Rooney BL, Brimer LM. Factors
that influence weight loss in the puerperium. Obstet
Gynecol. 1992;79:424–429.

32. Murphy SP, Abrams BF. Changes in energy intakes
during pregnancy and lactation in a national sample
of US women. Am J Public Health. 1993;83:1161–
1163.

33. Greene GW, Smiciklas-Wright H, Scholl TO, et al.
Postpartum weight change: how much weight
gained in pregnancy will be lost after delivery? Ob-
stet Gynecol. 1988;71:701–707.

34. Devine CM, Bove CF, Olson CM. Continuity and
change in women’s weight orientations and lifestyle
practices through pregnancy and the postpartum
period: the influence of life course trajectories and
transitional events. Soc Sci Med. 2000;50:567–582.

34. Rossner S. Physical activity and prevention and
treatment of weight gain associated with pregnan-
cy: current evidence and research issues. Med Sci
Sports Exerc. 1999;31:S560–S563.

35. Abrams B, Altman SL, Pickett KE. Pregnancy
weight: still controversial. Am J Clin Nutr. 2000;71:
1233S–1241S.

36. Witter FR, Caulfield LE, Stoltzfus RJ. Influence of
maternal anthropometric status and birth weight on

the risk of cesarean delivery. Obstet Gynecol. 1995;
85:947–951.

37. Johnson JWC, Yancey MK. A critique of the new
recommendations for weight gain in pregnancy.
Am J Obstet Gynecol. 1996;174:254–258.

38. Carmichael S, Abrams BA, Selvin S. The pattern of
maternal weight gain in women with good preg-
nancy outcomes. Am J Public Health. 1997;87:
1984–1988.

39. Cogswell ME, Scanlon KS, Fein SB, Schieve LA.
Medically advised, mother’s personal target, and
actual weight gain during pregnancy. Obstet Gy-
necol. 1999;94:616–622.

40. Fairburn CG, Stein A, Jones R. Eating habits and
eating disorders during pregnancy. Pyschosomat
Med. 1992;54:665–672.

41. Abrams B, Hoggatt KJ, Kand MS, Selvin S. History
of weight cycling and weight changes during and
after pregnancy. Am J Epidemiol. 2001;153:536.

42. Conway R, Reddy S, Davies J. Dietary restraint and
weight gain during pregnancy. Eur J Clin Nutr. 1999;
55:849–853.

43. Mela J, Rogers PJ. Food, Eating and Obesity. The
Psychobiological Basis of Appetite and Weight Con-
trol. London: Chapman & Hall; 1998.

44. U.S. Department of Health and Human Services.
Physical activity and health: a report of the Surgeon
General. Atlanta, GA: U.S. Department of Health
and Human Services, Centers for Disease Control
and Prevention, National Center for Chronic Dis-
ease Prevention and Health Promotion; 1996.

45. Pate R, Pratt M, Blair S, et al. Physical activity and
public health. JAMA. 1995;273:402–407.

46. National Institutes of Health. NIH consensus state-
ment on physical activity and cardiovascular health.
Washington, DC: NIH; 1995.

47. BRFSS coordinators. Prevalence of leisure-time
physical activity among overweight adults—United
States, 1998. MMWR. 2000;49:326–330.

48. ACOG. Exercise during pregnancy and the postpar-
tum period. ACOG Technical Bulletin Number 189.
Int J Gynaecol Obstet. 1994;45:65–70.

49. ACOG. Women and exercise. ACOG Technical Bul-
letin. 1992(173):1–9.

50. Moran CF, Holt VL, Martin DP. What do women
want to know after childbirth. Birth. 1997;24:27–34.

51. Zhang J, Savitz D. Exercise during pregnancy
among US women. Ann Epidemiol. 1996;6:53–59.

52. Hinton PS, Olson C. Predictors of pregnancy-asso-
ciated change in physical activity in a rural white
population. Maternal Child Health J. 2001;5:7–14.

53. Clapp III J, Dickstein S. Endurance exercise and
pregnancy outcome. Med Sci Sports Exerc. 1984;
16:556–562.

54. Sternfeld B, Quesenberry Jr CP, Eskenazi B, New-
man LA. Exercise during pregnancy and pregnancy
outcome. Med Sci Sports Exerc. 1995;27:634–640.

55. Ohlin A, Rossner S. Trends in eating patterns, phys-
ical activity and sociodemographic factors in rela-
tion to postpartum body weight development. Br J
Nutr. 1994;71:457–470.

56. Dale E, Mullinax K, Bryan D. Exercise during preg-
nancy: effects on the fetus. Can J Appl Sport Sci.
1982;7:98–103.

57. Clapp J III, Little K. Effect of recreational exercise on

S110 Nutrition Reviews�, Vol. 62, No. 7

D
ow

nloaded from
 https://academ

ic.oup.com
/nutritionreview

s/article/62/suppl_2/S105/1812453 by guest on 26 M
ay 2023



pregnancy weight gain and subcutaneous fat dep-
osition. Med Sci Sports Exerc. 1995;27:170–177.

58. Sampselle CM, Seng J, Yeo SA, Killion C, Oakley D.
Physical activity and postpartum well-being. J Ob-
stet Gynecol Neonat Nurs. 1999;28:41–49.

59. Grundy SM, Blackburn G, Higgins M, et al. Physical
activity in the prevention and treatment of obesity
and its comorbidities. Med Sci Sports Exerc. 1999;
31:S502–S508.

60. Siega-Riz AM, Hobel CJ. Predictors of poor mater-
nal weight gain from baseline anthropometric, psy-
chosocial, and demographic information in a His-
panic population. J Am Diet Assoc. 1997;97:1264–1268.

61. Picone TA, Allen LH, Schramm MM, Olsen PN.
Pregnancy outcomes in North American women I:
Effects of diet, cigarette smoking and psychological
stress on maternal weight gain. Am J Clin Nutr.
1982;36:1205–1213.

62. Hickey CA, Cliver SP, Goldenbery RL, et al. Rela-
tionship of psychosocial status to low prenatal
weight gain among non-obese black and white
women delivering at term. Obstet Gynecol. 1995;86:
177–183.

63. Kennedy R, Suttenfield K. Postpartum depression.
Medscape Mental Health. 2001;6.

64. Harris HE, Ellison GT, Clement S. Do the psychos-
ocial and behavioral changes that accompany
motherhood influence the impact of pregnancy on
long-term weight gain? J Psychosom Obstet Gy-
necol. 1999;20:65–79.

65. Walker LO. Predictors of weight gain at 6 and 18
months after childbirth: a pilot study. J Obstet Gy-
necol Neonat Nurs. 1996;25:39–48.

66. Walker LO. Weight-related distress in the early
months after childbirth. West J Nurs Res. 1998;20:
30–44.

S111Nutrition Reviews�, Vol. 62, No. 7

D
ow

nloaded from
 https://academ

ic.oup.com
/nutritionreview

s/article/62/suppl_2/S105/1812453 by guest on 26 M
ay 2023


