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ABSTRACT Using data from the Third National Health
and Nutrition Examination Survey (NHANES III), con-
ducted from 1988–1994, we investigated the effect of repro-
duction on the distribution of body fat in well-nourished
American women. While women tend to gain weight and fat
with succeeding pregnancies, if age and body mass index are
controlled, increasing parity is associated with a decrease in
hip and thigh circumferences, suprailiac and thigh skinfolds,
and body fat estimated from skinfolds, while waist circum-

ference increases, resulting in a relative decrease in lower-
body fat. The mobilization of fat stores in the lower body dur-
ing late pregnancy and lactation may help to meet the spe-
cial needs of the developing brain for essential fatty acids
and energy during the time of peak growth. When fat is re-
gained after the postpartum period, relatively more is stored
in central vs. peripheral depots, resulting in a patterned
change in body shape with parity. Am J Phys Anthropol
131:295–302, 2006. VVC 2006Wiley-Liss, Inc.

One striking difference between humans and other
primates is the extensive fat store in human females.
During childhood and puberty, well-nourished human
females deposit 15–20 kg of fat, representing 25–30% of
body weight, mainly in subcutaneous tissues of the hips
and thighs (Durnin et al., 1987; van Raaij et al., 1989;
Koop-Hoolihan et al., 1999; Forsum et al., 1988), while
males store much less. In a recent Dutch study, young
postpubertal women averaged 15.3 kg of body fat (27%),
compared with 5.3 kg (8%) for males (Boot et al., 1997).
This difference in fat storage produces sexually dimor-

phic body shapes. By contrast, nonhuman primates in
the wild have low body fat and little dimorphism in
shape (Pond, 1997). Fat stored in the hips and thighs
appears to be protected from mobilization until late preg-
nancy and lactation (Rebuffe-Scrive et al., 1985; Rebuffe-
Scrive, 1987), and these fat stores tend to remain rela-
tively constant in nulligravidas.
During the first 6 months of pregnancy, well-nourished

women tend to add an additional 3.5 kg of fat to the fat
stored during childhood and puberty (Hytten and Leitch,
1971; Adair and Bisgrove, 1991). This fat is also prefer-
entially deposited in the hips and thighs (Rebuffe-Scrive,
1987), as reflected by increases in thigh and suprailiac
skinfolds (Sidebottom et al., 2001; Piperata et al., 2002;
Taggart et al., 1967; Forsum et al., 1989; Ehrenberg et al.,
2003; Villar et al., 1992).
During the last 10–12 weeks of pregnancy, some stored

fat may be mobilized to meet the needs of the growing fe-
tus (Hytten and Leitch, 1971; Taggart et al., 1967; Adair
and Pollitt, 1983; Adair et al., 1984; Forsum et al., 1989).
This process continues after birth, as well-nourished lac-
tating women tend to lose about 0.8 kg of fat per month
(Prentice et al., 1992; Butte and Hopkinson, 1998; Forsum
et al., 1989; Schutz et al., 1980). Previously protected fat
is preferentially mobilized from the hips and thighs
(Rebuffe-Scrive et al., 1985). Thigh and suprailiac skin-
folds decrease (Butte and Hopkinson, 1998; Motil et al.,
1998; Taggart et al., 1967), as does hip circumference
(Manning-Dalton and Allen, 1983; Barbosa et al., 1997).

Women in less well-nourished populations, although
smaller, still tend to have 20–25% of their body weight in
fat, as in New Guinea (Jellife and Maddocks, 1964), the
Gambia (Lawrence et al., 1987; Singh et al., 1989), Guate-
mala (Villar et al., 1992), and the Philippines (Tuazon et al.,
1987), with a consistent difference between the sexes
(Mueller and Reid, 1979; Eveleth and Tanner, 1990; Owa
and Adejuyigbe, 1997). For example, among poorly nour-
ished 17-year-olds in rural Kenya, females had a mean
body mass index (BMI) of 18.9 and averaged 10.8 kg (23%)
of fat, vs. 4.2 kg (9%) of fat in males (Kulin et al., 1982).
The fat increase in pregnancy in these populations

also tends to be smaller. For example, samples of preg-
nant women had no increase in fat in Bangladesh (Alam
et al., 2003), an increase of 0.6 kg in the Philippines
(Guillermo-Tuazon et al., 1992), 1.4 kg in Thailand
(Thongprasert et al., 1987), and 1.5 kg in Java (Kardjati
et al., 1990). One sample in the Gambia with especially
limited nutrition had a loss of 4.7 kg of fat during preg-
nancy (Lawrence et al., 1987).
During lactation, women in less well-nourished popu-

lations in Guatemala, Mexico, Brazil, and Taiwan, and
Navajo women, also lost fat (Fornes and Dorea, 1995;
Barbosa et al., 1997; Schutz et al., 1980; Butte et al.,
1981; Adair et al., 1984), although the amount lost tends
to be smaller. In some populations with periods of sea-
sonal abundance and scarcity, women may even gain
weight during lactation (Prentice et al., 1981).
Because of the mobilization of fat during late preg-

nancy and lactation, poorly nourished women may de-
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plete fat stores accumulated during early life and
become progressively thinner and lighter with each suc-
ceeding pregnancy, a phenomenon termed maternal
depletion. This pattern was observed in New Guinea
(Ventkachatalam, 1962; Jellife and Maddocks, 1964;
Norgan et al., 1974; Durnin, 1980; Tracer, 1991; Garner
et al., 1994), Kenya (Little et al., 1983, 1992; Shell-
Duncan and Yung, 2004), Bangladesh (Huffman et al.,
1985; Chowdhury, 1987; Alam et al., 2003), India (Bele-
vady, 1979), the Philippines (Adair, 1992), Mali (Adams,
1995), Peru (Yu and Shephard, 1998), Guatemala (Mer-
chant et al., 1990), Zaire (Pagezy, 1984), the Solomon
Islands (Friedlaender and Rhoads, 1982), and Namibia
(Kirchengast and Winkler, 1996).
In well-nourished women, although some fat is lost dur-

ing late pregnancy and lactation, many women appear to
lose less fat than they gained in early pregnancy, and thus
have a net gain in fat with each succeeding pregnancy
(Cederlof and Kaij, 1970; Beazley and Swinhoe, 1979; Roo-
kus et al., 1987; Brown et al., 1992; Rossner, 1992; Keppel
and Taffel, 1993; Harris et al., 1997; Wolfe et al., 1997).
If well-nourished women gain lower-body fat during the

first part of pregnancy and retain some of the fat gained
after the postpartum period, then we would not expect to
see a change in fat distribution associated with parity,
other than the addition of retained fat. However, if fat is
preferentially mobilized from the lower body and fat
stores from early life are affected, then we would expect
to see a relative decrease in lower-body fat. The purpose
of this paper is to test the hypothesis that mobilization of
fat during pregnancy and lactation leads to a shift in rela-
tive fat distribution from the lower to the upper body.

METHODS

Cross-sectional data were analyzed from the Third
National Health and Nutrition Examination Survey
(NHANES III), conducted by the National Center for
Health Statistics in 1988–1994. The sample included
16,325 females, with 4,796 from ages 0–9, 7,551 from
11–49, and 3,978 over 50. At the time of the survey, 354
were pregnant, and 103 were nursing. There were also
14,986 males with a similar age distribution. Of the
females in the sample, 37.7% were non-Hispanic white,
29.3% non-Hispanic black, 28.3% Mexican-American,
and 4.7% other. Because of the oversampling of blacks
and Hispanics, the sample is not representative of the
US population as a whole, but is representative of its
largest ethnic groups. Sample weights were not used in
this analysis. The disadvantages of using weights in
analyses of this kind of sample were discussed by Korn
and Graubard (1991). Statistical analyses were per-
formed using SPSS.
For those under 18, the amount of body fat was esti-

mated using the formula of Slaughter et al. (1988), based
on the triceps and subscapular skinfolds. For those 18
and older, the method of Jackson et al. (1980), using tri-
ceps, suprailiac, and thigh skinfolds, was used. It should
be noted that estimates of body fat based on skinfolds
are less accurate during pregnancy.

RESULTS

Fat deposits over the life cycle

As found in other studies, young females in the
NHANES III sample stored substantial amounts of fat

during childhood and puberty, as shown in Figure 1.
Based on skinfolds, by age 17, nulligravidas in this sam-
ple stored an average of 16.2 kg of fat or 25% of body
weight vs. 6.3 kg (9%) in males, with a mean BMI of
23.3. From ages 10–17, females added about 1.1 kg of fat
per year.
Using regression, from ages 18–34, there was no sig-

nificant change in the fat mass or BMI of nulligravidas,
while there was an increase of 0.35 kg in fat mass and
0.20 kg/m2 per year in parous women (P < 0.01). (Over
age 34, there are relatively few nulligravidas in the
sample.)

Assessing the effects of reproduction
on fat deposits

Because of the increase in weight and fat with age
and parity, the effect of pregnancy and lactation on
energy balance is difficult to see in a well-nourished pop-
ulation. We used four methods to try to separate the
effects of pregnancy and lactation on fat distribution
from those of secular weight gain.
Our first approach used multiple regression to control

for the effects of increasing BMI and age by treating
measures of fat distribution as dependent variables and
using age, parity (measured continuously), and BMI as
independent variables. The sample for this analysis
includes all nulligravidas (n ¼ 2,051) and all women
who ever nursed a child (n ¼ 1,866) for ages 11–49. The
beta coefficients for parity (Table 1) indicate how much
effect each live birth has on the dependent variables,
separate from the effects of age and BMI. Controlling for
BMI and age, each live birth decreased hip and thigh cir-
cumference by about 0.5 cm and the thigh skinfold by
about 1 mm, with smaller decreases in the triceps and
suprailiac skinfolds. Note that with the same controls,
each live birth was associated with a 0.5-cm increase in
waist circumference. These effects are small but signifi-
cant.
A second way to show the effect of parity on fat distri-

bution while controlling for increases in BMI with age
and parity is to calculate the ratios of the hip, thigh, and
waist circumferences to BMI. These ratios indicate the
relative proportion of total body fat stored in these
depots. Figure 2 shows these ratios for females aged 11–
49. With increasing parity, there is a decrease in the pro-
portion of body fat in the hips and thighs per unit of
BMI, while the relative proportion in the waist remains
about the same. With age as a covariate, an analysis of

Fig. 1. Estimated body fat (kg) for males (n ¼ 4,530) and
females (n ¼ 5,351) aged 1–17 years in NHANES III sample,
based on subscapular and triceps skinfolds.

296 W.D. LASSEK AND S.J.C. GAULIN



variance (ANOVA) shows no difference in the ratios for
waist/BMI for different parities (F ¼ 1.530, P ¼ 0.164),
but significant differences for hip/BMI (F ¼ 24.16, P <
0.001) and thigh/BMI (F ¼ 37.49, P < 0.001).
A third way to explore the relationship of parity to fat

distribution is to compare measures of fat storage in
parous and nulligravid women with the same BMI.
Because the numbers of women with different parities
for a given BMI are small, it is most useful to compare
all parous women with nulligravidas for ages 11–49.
Figure 3 compares the suprailiac skinfold, thigh circum-
ference, and waist circumference in nulligravidas and
parous women for different BMI levels. Suprailiac skin-
fold and thigh circumference are significantly lower for
each BMI, while waist circumference is significantly
higher in parous women compared with nulligravidas
(P < 0.05 or less). Using regression to control for BMI,
the suprailiac skinfold is 1.61 mm and thigh circumfer-
ence is 1.41 cm smaller, and waist circumference is 3.26
cm larger, in parous women compared with nulligravidas
(P < 0.001). Comparing parous women under age 50
with nulligravidas aged 20–24, BMI and waist circumfer-
ence were 13% higher and estimated fat was 24% higher,
but increases in hip (6%) and thigh (3%) circumference
were much smaller.
Finally, more direct information on changes in fat dis-

tribution in relation to reproduction was provided by
those who were pregnant or lactating at the time of the
survey. Although sample sizes are small and the data
are cross-sectional, they give some insight into how
changes in fat distribution related to parity may come
about.
Table 2 shows anthropometric data for pregnant and

lactating women in the NHANES III sample compared
with nulligravidas. The average age of pregnant women

was 25.0 6 6.1 years, and for those lactating, 27.8 6 5.4
years, and the average parity was 2.2 6 1.2 (after birth)
and 2.2 6 1.1. (Four women with parities over five were
excluded from the lactating group to provide comparabil-
ity.) For women in months 7 and 8 of pregnancy, daily
energy intake was about 2.1 megajoules (MJ) higher
than in nulligravidas (P < 0.01). Women in month 9 had
5.5 kg more fat than those in the first month, and while
fat was higher than in month 8, the hip and thigh cir-
cumferences were smaller, suggesting that fat was mobi-
lized from lower-body stores.
Energy intake in lactating women showed a relatively

small increase compared with nulligravidas or early
pregnancy, and was lower than nulligravidas in later
months, although the difference was not significant.
Measures of fat storage were lower in women nursing
for 7 or more months compared with nulligravidas and
pregnant women, with larger differences for the suprail-

TABLE 1. Beta coefficients for parity in relationship to fat
distribution controlled for BMI and age, ages 11–49,

NHANES III

Hip circumference (cm) �0.590*
Thigh circumference (cm) �0.467*
Arm circumference (cm) �0.026
Waist circumference (cm) 0.468*
Suprailiac skinfold (mm) �0.234*
Thigh skinfold (mm) �1.031*
Triceps skinfold (mm) �0.252*
Subscapular skinfold (mm) 0.021
Waist/hip ratio 0.007*

*P < 0.001.

Fig. 3. Selected fat measures for BMIs between 16–28 in
nulligravid (n ¼ 1,640) and parous (n ¼ 2,460) women aged 11–
49 in NHANES III sample. a: Mean suprailiac skinfold thick-
ness (in mm). b: Mean thigh circumference (in cm). c: Mean
waist circumference (in cm).

Fig. 2. Ratios of hip, thigh, and waist circumferences to
BMI vs. parity for females aged 11–49 years in NHANES III
sample (n ¼ 6,753, 0 parity ¼ nulligravida).
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iac (P < 0.05) and thigh (P < 0.05) skinfolds, and hip
and thigh circumferences (P < 0.05), again indicating
more lower-body fat mobilization. They also had 2.1 kg
less estimated fat than the nulligravidas (P < 0.05).

DISCUSSION

Women in the NHANES III sample stored an average
of 16.2 kg of fat by age 17. Like other populations of
well-nourished women with relatively long birth inter-
vals, they tended to add additional body fat with each
reproductive cycle. Younger parous women weighed 2 kg
more than comparably aged nulligravidas, and fat mass
was 0.35 kg higher per year (P < 0.0001) in parous
women from ages 18–34, while there was no significant
change in nulligravidas.
Although parous women weighed more than nulli-

gravidas and tended to increase body mass and fat with
age, when compared with nulligravidas with the same
BMI and age, they had relatively less body fat in the
hips and thighs, as indicated by smaller suprailiac and
thigh skinfolds. Thus, they had a smaller proportion of
fat stored in those depots where fat is both stored prefer-
entially during childhood and puberty and protected
from mobilization until late pregnancy and lactation.
Controlling for age and BMI, there was a small but sig-
nificant net loss of fat mass with each live birth. We
refer to this phenomenon as covert maternal depletion.
Because the effect is relatively small and because well-
nourished women tend to increase body mass with age
and parity, the loss of lower-body fat relative to body
mass is not readily apparent, and was overlooked in
prior research.
Similar evidence for covert maternal depletion in a rel-

atively well-nourished population may be present in a

study by Rodrigues and Da Costa (2001) of 203 women
in Brasilia, with a mean age of 25–28. They found that
while BMI was slightly higher in primiparas compared
with nulligravidas (22.1 vs. 21.8), the percent body fat
was lower (26.0 vs. 27.2), showing that the effect of preg-
nancy was to decrease the proportion of body fat in rela-
tion to BMI, as in our study.
Looking at changes in fat measures during pregnancy

and lactation provides insights into why there is a rela-
tive decrease in lower-body fat in women who have given
birth. Like other women in well-nourished populations,
pregnant women in the NHANES III sample had a
larger fat mass than nulligravidas, but there was some
indication of a decrease in lower-body fat stores late in
pregnancy. Decreases in lower-body fat during the last
trimester of pregnancy were also found in Swedish
women (Forsum et al., 1989).
In women lactating more than six months, we found

that measures of fat storage were lower, but there were
greater decreases for lower-body fat measures. Similar
decreases in lower-body fat were found in other Ameri-
can samples of lactating women. A Pennsylvania study
that compared lactating mothers with those using for-
mula found a greater mobilization of fat in the thighs
and hips in lactating women, while there was little dif-
ference in upper-body fat (Kramer et al., 1993). A study
in Texas found a significant decrease in suprailiac and
subscapular skinfolds and a weight loss of 5.3 kg during
the first 4 months of lactation, while there was no signif-
icant change in biceps or triceps skinfolds (Butte and
Garza, 1986). Another Texas study found a decrease in
fat of 3.5 kg over 1 year in lactating women, no change
in the triceps skinfold, and a 4% increase in the subscap-
ular, a 4% decrease in the suprailiac, and a 10%
decrease in the thigh skinfold (Motil et al., 1998).

TABLE 2. Daily energy intake and measures of fat distribution in pregnant women by month and in lactating females 0–7 and 7–24
months postpartum in NHANES III sample compared with nulligravidas 20–29

N MJ/day
Triceps
skinfold

Subscapular
skinfold

Suprailiac
skinfold

Thigh
skinfold

Hip
circumference

Thigh
circumference

Nulligravid 345 8.40 22.0 20.7 23.6 30.3 98.1 51.3
SD 4.00 9.6 10.9 11.5 12.0 11.8 12.0

Months pregnant
1 14 9.09 21.8 22.0 21.6 30.2 100.7 51.2

SD 5.36 10.4 12.1 12.5 14.0 10.1 5.7
2 32 9.00 20.6 19.4 20.5 28.5 98.0 49.8

SD 3.67 10.3 8.7 10.9 11.8 11.0 7.5
3 39 9.69 21.0 22.3 21.9 31.0 98.9 50.3

SD 4.36 8.9 10.2 9.9 13.6 10.6 7.5
4 46 8.86 21.8 21.1 23.2 29.2 101.3 50.8

SD 3.64 10.7 10.1 11.8 12.5 14.6 8.5
5 42 9.10 18.9 20.8 22.6 27.4 98.9 49.7

SD 3.89 6.7 7.9 9.6 9.4 8.8 5.5
6 28 8.91 24.8 24.7 27.4 32.4 104.5 52.8

SD 2.73 11.6 12.0 11.3 14.4 13.9 7.9
7 31 10.60 21.0 21.9 26.6 30.2 104.9 52.1

SD 5.17 8.4 9.2 10.8 12.3 11.9 6.1
8 26 10.45 22.5 23.6 24.5 32.5 108.0 53.1

SD 4.72 12.1 11.4 11.3 12.1 15.7 8.1
9 19 9.42 23.0 23.7 25.7 32.8 107.8 52.9

SD 4.16 8.1 11.3 8.8 11.6 9.5 5.7
Lactating
< 7 months 59 9.30 22.2 22.8 22.9 30.9 100.7 51.0

SD 3.42 8.9 10.0 9.6 12.1 10.2 6.6
7–24 months 23 8.15 20.4 20.7 19.2 24.2 97.3 49.2

SD 3.03 7.3 7.9 8.6 8.0 7.5 4.4
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The decrease in lower-body fat during late pregnancy
and lactation is explained by the increased mobilization
of fat from these depots due to changes in fat metabo-
lism (Rebuffe-Scrive, 1987). When weight is regained af-
ter the postpartum period, relatively more fat is stored
in the abdominal and upper body depots, leading to the
relative decrease in lower-body fat documented here in
the NHANES III population.
Why should fat be stored in such large amounts dur-

ing childhood and early pregnancy and then be selec-
tively mobilized from the lower body during late preg-
nancy and lactation, irrespective of current and overall
nutritional status and instead of increasing dietary
intake?
There are reasons to think that brain development is

a limiting life-history variable. Across primates gener-
ally, brain growth shows ‘‘compensation’’ between pre-
and postnatal phases: species with large-brained neo-
nates show relatively less postnatal brain growth, and
species with small-brained neonates show more post-
natal brain growth (Harvey et al., 1987). Humans are
the only exception, showing extensive pre- and postnatal
brain growth. It follows that the demands of building fe-
tal and infant human brains are maximal, and should
have shaped supporting metabolic adaptations. During
the first year of postnatal life, the brain increases by
almost 1 kg (Lauritzen et al., 2001). Mobilized maternal
fat may provide critical fatty acids and energy for brain
growth.
One kilogram of fat yields approximately 40 MJ of

energy, and the additional energy required for lactation
for women exclusively breastfeeding was estimated at
2.5–2.8 MJ per day (Dewey, 1997), or an increase of 22–
26% over the usual intake (Forsum et al., 1992; Dufour
and Sauther, 2002). Why these additional demands could
not be met by additional energy consumption, as they
are during late pregnancy, is not immediately obvious.
Note, for example, that in the NHANES III sample,
women in months 7 and 8 of pregnancy had mean daily
caloric intakes about 2.1 MJ higher than nulligravidas,
but that intake was below that of nulligravidas during
lactation. If providing energy to the nursing infant were
the main consideration, continuing a high energy intake
during lactation would seem to be more adaptive than
reducing intake and drawing on lower-body fat stores.
Thus, it seems worthwhile to consider another possible

reason for fat storage and mobilization in women: meet-
ing the critical need for certain fatty acids in the rapidly
growing fetal and infant brain. A substantial body of evi-
dence suggests that the long-chain polyunsaturated fatty
acids (LCPUFA), arachidonic acid (AA) and especially
docosahexaenoic acid (DHA), may be limiting resources
in neural development. These two LCPUFA each consti-
tute 10% of the dry weight of the human brain. A variety
of studies point to better visual, neuro-, and cognitive de-
velopment in breast-fed infants, in infants fed DHA-
enhanced formula, and in singletons as opposed to twins
(Broadhurst et al., 2002; Uauy et al., 2001; McFadyen et
al., 2001). The concentration of LCPUFA in lower-body
fat is higher than in abdominal depots (Phinney et al.,
1994).
Although they tend to be overweight, American

women are deficient in DHA. The daily adult require-
ment was estimated to be 220–400 mg (Bjerve et al.,
1989; Simopoulos et al., 1999). Based on food brought to
market data, the US diet provides only 90 mg of DHA
per day (Gerrior et al., 2004). Although DHA can also be

synthesized from a-linolenic acid (18:3n-3), linoleic acid
(18:2n-6) competes for the enzyme required for this syn-
thesis, and the levels of linoleic acid in the American
diet are much higher (32 g/day) than those of a-linolenic
(3 g/day). The combination of high linoleic and low DHA
in the American diet leads to very low levels of DHA in
neonatal cord blood (Minda et al., 2002), milk (Hibbeln,
2002), and stored fat (Nelson et al., 1997; Andersen
et al., 1999) compared with most other populations.
The total amount of DHA in the fetus was estimated

at 6–10 g, nearly all of which comes from the mother
(Clandinin et al., 1981; Haggarty, 2004). An additional
20 g of DHA are excreted in the milk during the first
year of nursing (assuming a daily output of 700 g, 4.5%
fat, and 0.17% of fat in DHA). Studies using isotope-la-
beled fatty acids showed that 60–80% of the AA and
DHA in breast milk come from maternal fat stores
(Hachey et al., 1987; Demmelmair et al., 1998; Del Prado
et al., 2000; Fidler et al., 2000).
This means that a total of about 15 g of DHA would be

provided by fat stores during the first year, and at 2 g of
DHA per kg of fat would require the mobilization of 7.5 kg
of fat. This is in fairly close agreement with the estimate
of 9.6 kg of fat loss (0.8 kg per month) in affluent popula-
tions during the first year of nursing, and is consistent
with the decrease in fat seen in lactating women in the
NHANES III sample. Both values are well above the
3.5 kg of fat deposited during early pregnancy in well-
nourished women (some of which is mobilized in the
third trimester), indicating that fat stores from childhood
and puberty must also be utilized. This is also shown by
lower total fat levels in mothers nursing for more than
6 months than in nulligravidas. Because DHA levels are
also lower in stored fat because of dietary factors, there
is a need to mobilize even larger amounts of fat to meet
the needs of the fetus and infant.
Thus, despite the fact that American women seem

quite well-nourished, because they are deficient in DHA,
they may require more mobilization of fat to meet the
DHA needs of the fetus and infant than mothers in pop-
ulations with more DHA and less linoleic acid in the
diet, and have a greater need to draw on lower-body fat
stores laid down in childhood and adolescence.
This perspective suggests a causal link between two

distinctive features of our species: the unusually fatty
human female body, and the unusually large human
brain. If this view is correct, it may be relevant to the
evolution of male mate choice, because if women with
relatively larger lower-body fat stores have greater
reproductive success, then so too will the men who mate
with them.

CONCLUSIONS

Controlling for age and BMI, increasing parity in
women in the NHANES III sample was associated with
a relative decrease in hip and thigh circumferences, in
suprailiac and thigh skinfolds, and in body fat estimated
from skinfolds, and an increase in waist circumference,
resulting in a relative decrease in lower-body fat.
The storing of 10–20 kg of body fat, mainly in the but-

tocks and thighs, during childhood and puberty, and the
mobilization of these stores during late pregnancy and
lactation, may help meet the special needs of the devel-
oping human brain for essential fatty acids and energy
during the time of peak growth, especially in apparently
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well-nourished women who are relatively deficient in
DHA.
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