Differential Parental Investment in
the Southwestern United States

MEeLINDA F. Davis, CorpDELIA B. GUGGENHEIM, AURELIO JosE FIGUEREDO, & CATHERINE J. LOCKEY,
University of Arizona, PO Box 245073 Tucson, Arizona 85724-5073
*Deceased

ABSTRACT

The Trivers-Willard model (1973) predicts differential parental investment in children by sex and income;
wealthier families will invest more in boys, while poorer families will invest more in girls. We investigated the TW
Hypothesis in a sample of 103 six month old Tucson babies and their mothers. Hierarchical multiple regression
equations were used entering baby’s age, baby’s sex, mother’s age, male paternal commitment, a dichotomous
poverty measure, per capita income, and four interaction terms, baby’s sex by 1) mother’s age 2) mother’s education,
3) male paternal commitment, 4) poverty, and 5) per capita income. We included three dependent variables in
successive regression equations; mother’s attitudes towards ideal baby size for boy versus girl babies, weeks breast
fed and the baby’s weight at six months. These variables measure attitude, behavior, and physical outcomes. Poverty
was a significant predictor of differential preference in ideal body size for boys versus girls; poor mothers preferred
bigger baby girls. There was no evidence of differential preference in breast feeding. Education was also a significant
predictor; but in the opposite direction than predicted by the TWH. Mothers with higher levels of education had
heavier baby girls. Within Hispanics only, poverty was a significant predictor of sex-biased weight; poor mothers
had heavier baby girls. This effect was not seen in Caucasians. These results provide mixed evidence for the Trivers-
Willard model in a resource rich environment for humans.

INTRODUCTION

'In species with a long period of parental invest-
ment after birth of young, one might expect biases in
parental behavior toward offspring of different sex,
according to parental condition; parents in better condi-
tion would be expected to show a bias toward male
offspring." (Trivers and Willard, 1973)

The Trivers-Willard Hypothesis (TWH) proposes
sex-biased resource allocation by parents in order to
maximize the reproductive success of their offspring.
The hypothesis is salient in species where variations in
parental condition (either prenatally or after birth) con-
tribute to the differential reproductive success by their
offspring. When reproductive variance is higher for
males than for females (an intrinsic function of po-
lygyny), mothers in optimal condition (defined here by
plentiful resources) will be more likely to investin male
offspring, while mothers in poor condition (defined by
scarce resources), will be more likely to investin female
offspring. The TWH suggests that parents will differ-
entially invest in the sex with the greatest chance for
reproductive success.

Since 1973, the Trivers-Willard Hypothesis (TWH)
has been the focus of hundreds of plant and animal
studies that have examined both the sex ratio at birth and
differential parental investmentthroughoutthe life cycle.
The results of these studies have been mixed, as have
been the result of several meta-analyses.

Brown and Silk (2002) examined sex ratios in non-
human primates, and did not find support for the TW

Hypothesis. “Our analyses indicate that the data are
distributed much as we would expect by chance and that
maternal rank is not associated consistently with biased
birth sex ratios in this data set on nonhuman primates.”
In a subsequent meta-analysis, Schino (2004) repli-
cated Brown and Silk’s overall results, but also found
support for the TW Hypothesis in conditions with high
resource availability and low sexual dimorphism.
Cameron (2004) performed a meta-analysis of 381
studies examining sex ratios in mammals (excluding
humans); only a third provided support for the TW
Hypothesis. However, there was considerable hetero-
geneity in the dataset. When the data were examined
within indicator of maternal condition and timing, there
was a consistent effect of maternal body condition
around the time of conception and the TW Hypothesis
was supported nearly 90% of the time. Sheldon and
West (2004) found the same results in a meta-analysis
of ungulate mammals.

Within humans, there is evidence for sex-biased
infanticide and differential mortality. However, the
evidence for differential parental investment is not
uniform; with half of the studies showing evidence
consistent with the TW hypothesis and the other half
rejecting it. This ambiguity may be due to the hetero-
geneity of indicators used in human studies, or to the
absence of a TW effect.

Unfortunately, the number of studies testing the
TW Hypothesis in humans remains limited, particularly
for resource rich environments, and existing work in the
United States has provided conflicting results. In a
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heterogeneous set of studies using national samples in
the United States, Gaulinand Robbins (1991), Kanazawa
(2005), and Hopcroft (2005) all found evidence for the
TW Hypothesiss, while others (Freese and Powell 1999,
Keller et al. 2001) found no indication of sex-biased
investment.

It is our intention to investigate the Trivers-Willard
Hypothesis in a resource-rich sample in the Southwest-
ern United States. Our measures of parental investment
are infant weight at six months, weeks breastfed, and
discrepancies in the mother’s preferred infant size for
boys and girls at six months. These outcomes are on a
continuum from attitude, behavior, to physical outcomes
and each is intended to measure the underlying construct
of parental investment. Our approach follows that of
Donald Campbell’s work on acquired behavioral dispo-
sitions. Rather than viewing behavior as different from
attitude, Campbell viewed them as a continuum, noting
that “. . there has been a stubborn confusion of the fact
that verbal behaviors and overt behaviors have different
situational thresholds with the fact of consistency. . .
From the dispositional perspective, the supposed ab-
sence of relationship between attitudes and behavior
disappears” (1963). Inthis framework, an attitude can be
considered a behavior that is not yet observable because
it has not passed the threshold into action. Further along
the continuum are rare and infrequent behaviors, those
that occur with fair regularity, and finally behaviors that
are ingrained habits.

Discrepancies in perception of the best baby size for
baby boys and girls is an indicator of the mother’s
attitude that she may not be consciously aware of. Itis
difficult, if not impossible to get candid answers to the
question “Do you think that girl babies should be smaller
than boy babies?” A common measure of attitudes
regarding body size are the figural drawings pioneered
by Stunkard et al. (1983). In this approach, respondents
rate silhouettes of body size that correspond to standard
height and weight percentiles. Discrepancy scores be-
tween ideal and current body size (current — desired) are
used as measures of body dissatisfaction. In this study,
discrepancy scores are used as a covert measure of
maternal investment.

In a summary of breast feeding studies in humans,
Quinlan et al. (2005) found inconsistent results across
countries irrespective of resource level. Likewise,
Margulis et al. (1993) reported no support for the TW
hypothesis in a sample of Hutterites, while Gaulin and
Robbins (1991) found evidence for the TW Hypothesis
in length of breastfeeding in the United States.

We tested the TW Hypothesis in a sample of six
month old babies, using several indicators of parental
investment; maternal preference for baby size, months
breastfed, and infant weight at 6 months. Differential
preference for baby size is a measure of attitude; breast
feeding is a measure of behavior, and infant weight is a
physical outcome. Measures of parental condition in-
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clude maternal age, education, male parental commit-
ment, poverty, and per capita household income. Pov-
erty and per capitahousehold income are direct measures
of resources, as is male parental commitment (measured
by presence of a spouse or boyfriend in the household).
The age of the mother and her education are proxies for
rank and increased resources. We hypothesized that 1)
mothers with greater resources will prefer larger baby
boys than girls and mothers with few resources will
prefer larger baby girls. 2) Mothers with greater re-
sources will breastfeed boys longer, and those with few
resources will breastfeed girls longer than boys. 3)
Mothers with greater resources will have heavier baby
boys, and mothers with few resources will have heavier
baby girls.

MEeTHODS
Subjects

The women were drawn from a number of pediatric
clinics throughout a metropolitan area in Arizona, in
order to include women from a wide range of back-
grounds. Eligible subjects were mothers of infants
between five and eight months old who were attending a
pediatric clinic for their child’s six-month well baby visit
and spoke English. Exclusion critera included atten-
dance at the clinic for a sick child visit, and children
brought to clinic by someone other than their mother.
Mother-infant pairs were approached in pediatric wait-
ing rooms, the sample was stratified by income and
ethnicity, and 110 women completed the interview. The
child’s weight was recorded from the medical records
after the visit. Weight was not collected for six of the
babies, and these mother-child pairs were notincluded in
the analyses. Two mother-child pairs were not included
in the analyses; one child was adopted, and the other
child had a birth defect that resulted in a very low weight.
Approximately half of the babies were male, and their
agesranged from 23 to 37 weeks, and their weight ranged
from 4554 to 10700 grams. The mothers’ ages ranged
from 17 to 39 years (Table 1).

Procedure

Potential subjects were identified by the clinic staff
and were approached by the research staff member and
invited to participate in the study. The purpose of the
study was explained, and written consent obtained from
women who agreed to participate in the study. The
motherswere interviewed while at the pediatric clinic for
their baby’s 6 month well baby exam. The interview
elicited the mothers’ opinions on body size for them-
selves and their child, current feeding practices, and
demographic questions. The interviews took approxi-
mately twenty minutes to complete. In order to compen-
sate the mother for her time and effort, each mother was
given a toy for her baby. Actual weight was recorded
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Table 1. Demographics

Mean (SD)
Mother’s age 27.2 (6.0)
Mother’s education 13.6 (2.6)
Household size 4.3 (1.5)
Total income $28,214 (16,037)
Baby’s age 28.5 weeks (4.0)
Baby’s weight 7966 gr. (1079)
Discrepancy score 0.0 (0.70)
Weeks breastfed 11.72 (10.17)
N (%)
Poverty < $15,000 27 (26.2)
= $15,000 76 (73.8)
Mother’s ethnicity Anglo 61 (59.2)
Hispanic 42 (40.8)
Baby’s sex Male 52 (50.5)
Female 51 (49.5)
Male paternal Does not live with 23 (22.3)

commitment partner
Lives with boyfriend 11 (10.7)
Lives with spouse 69 (67.0)

fromthe child’s medical record. The study was approved
by the Human Subjects Com-mittee of the University of
Arizona.

Body Image

The measures for infant body size followed the figural
approach developed by Stunkard, Serensenand Schulsinger
(1983). Figure rating scales have beenwidely used in body
image research to measure attitudes and perceptions, and
discrepancy scores between ideal and current body size
(current — desired) have often been employed as measures
of body dissatisfaction (Sarensen et al. 1983, Fallon and

kL]

Differential Parental Investment# Davis Et Al.

Rozin 1985, Beebe et al. 1999, McArthur et al. 2005).

Seven line drawings for infants were developed based
on photographs of actual infants at different points on the
weight-for-length chart. The babies were between six and
eight months old + 2 weeks. The middle drawing (#4)
represents infants at the 50th percentile on this chart, e.g.
their weight is average for all infants of a similar length.
Drawings#3 and #5 represent the 25th and 75th percentiles,
drawings #2 and #6 the 10th and 90th percentiles, and
drawings #1 and #7 correspond to <10™ and > 90" percen-
tiles (Figure 1). The figural approach has demonstrated
reliability and validity (Sgrensen et al. 1983, Stunkard
2000, Bulik et al. 2001).

In this study, mothers were shown drawings of infants
and were told that these were six month olds of the same sex
as the mother’s own child. The mothers were asked to
indicate the ideal body size, as well as the range of accept-
able body sizes. Mothers were then asked to imagine that
the drawings represented six month old infants of the
opposite sex, and were asked to rate the drawings on the
same criteria. Topreventany systematic bias resulting from
the order presentation, the infant drawings were presented
in a prespecified random order.

Discrepancy scores

The difference between current body size and desired
body size has been frequently used as a measure of body
dissatisfaction. Our measure of sex-biased parental invest-
mentwas the mother’s discrepancy between ideal body size
for males minus the ideal body size for females. Overall, the
mothers endorsed the silhouette 4 (the 50th percentile) for
baby boys, and silhouette 4 for girls, with an average
discrepancy score of 0.0. However, nearly half of the
women chose either a heavier boy picture or a heavier girl
picture.

Parental condition
Measures of parental resources included the
mother’s age, her years of education, male parental

Figural Drawings for six month old babies

Figure 1. Figural stimuli for 6 month old babies. The numbers 1-7 represent the following points on
the weigh- for-length charts: 1 < 10%, 2 = 10%, 3 = 25%, 4 = 40%, 5 = 75%, 6 = 90%, 7 > 90%.
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commitment (scored 1 for no partner, 2 for boyfriend,
and 3 for spouse), poverty (<$15,000 and > $15,000) and
per capita household income. The mother’s ethnicity
(Hispanic or Caucasian) and the baby’s sex were also
collected during the interview. Multivariate imputation
was used for the few cases with missing predictors.

Parental investment

Measures included maternal preference in baby
body size (discrepancy scores), the number of weeks the
mother breastfed her baby (adjusted to 24 weeks for
babies who were still being breastfed), and the baby’s
weight as recorded by the medical staff.

Hypotheses

There are three specific hypotheses for this study. 1)
Mothers with greater resources will prefer larger baby
boys than girls; mothers with fewer resources will prefer
larger baby girls. Greater resources include increased
maternal age, education, male parental commitment, and
income. 2) Motherswith greater resourceswill breastfeed
boys longer than girls; mothers with fewer resources will
breastfeed girls longer than boys. 3) Mothers with
greater resources will have heavier baby boys than girls;
mothers with few resources will have heavier baby girls.

Data Analysis

A series of sequential hierarchical regressions was
executed in which the multiple dependent variables were
analyzed according to a prespecified causal order. Be-
cause the dependent criterion variables were expected to
influence each other, they were entered sequentially in a
causal order in a series of multiple regression equations
with each hierarchically prior criterion variable entered
as the first predictor for the next. Each successive
dependent variable was therefore predicted from the
initial set of ordered predictor variables, and the imme-
diately preceding dependent variable was entered hierar-
chically as the first predictor, followed by all of the
ordered predictors from the previous regression equa-
tion. Each successive regression therefore entered all of
the preceding dependent variables in reverse causal
order to statistically control for the indirect effects that
might be transmitted through them. Within this analyti-
cal approach, the estimated effect of each predictor was
therefore limited to its direct effect on each of the
successive dependent variables. The general format for
these hierarchical multiple regressions is as follows:

Yl= X1+ X2+ X3
Y2= Y+ X1+ X2+ X3
Y3= Y2+ Y1+ X1+ X2+ X3

This procedure is conceptually equivalent to a
sequential canonical analysis (Gorsuch and Figueredo
1991, Figueredo and Gorsuch, 2007), which controls
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statistically for any indirect effects of the predictors
through the causally prior dependent variables.

In this analysis, we followed a theoretically
pre-specified order for the indicators of parental
invest-ment: Maternal preference for baby body
size was assumed to precede the length of breast
feeding, given the causal priority of attitude over
behavior. In turn, weeks breastfed was assumed to
be causally prior to the baby’s actual weight at six
months. The causal order for the dependent vari-

ables is illustrated in Figure 2.

Mother's Preference
for Baby Body Size

\

Length of Breast
Feeding

\

Baby's Weight

Figure 2. Theoretical and empirical model for
parental investment.

The independent variables and their order of en-
try for the dependent variables were 1) mother’s age,
2) mother’s education, 3) male parental commitment,
4) poverty (above or below $15,000), and 5) per capita
household income. Each of these is an indicator of
maternal condition, or socioeconomic resources.
Ethnicity was entered next to examine possible differ-
ences in feeding practices in Hispanics versus Cauca-
sians. The baby’s sex and interaction terms with sex
were entered last.

The interaction terms test the TW hypothesis for
weight and for breastfeeding. A significant sex by
condition interaction in the appropriate direction is
regarded as support for the hypothesis; “wealthy”
mothers will invest more in sons and poor mothers
will invest more in daughters. For preference, the
dependent variable is already a measure of differ-
ential parental investment, and the main effects test
the TW hypothesis.
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REsuLTs

The relationships between the three measures of
parental investment and the five measures of maternal
condition were examined for colinearity. Correlations
between the maternal condition measures ranged from
.26t0.59. Correlations between the measures of parental
investment ranged from -.13 to .15 and were not signifi-
cant.

Preference

On average, the mothers chose picture #4 (the 50t
percentile) for the ideal baby boy and #4 for the ideal
baby girl; resulting in an average discrepancy score of
zero and a standard deviation of .7. While the average
was zero, there was considerable variation; nearly half of
the mothers chose either a bigger baby boy or baby girl
picture. Table 3 shows the results of a hierarchical
regression examining predictors of differential prefer-
ence (best baby boy size minus best baby girl size).
Because preference is already a difference score, the
main effects test the TW Hypothesis.

Table 2. Hypothesis Tests for Predictors of
Preference.

Predictor F(1,102) p
Mother’s age 0.92 0.339
Mother’s education 0.80 0.372
Male parental commitment 1.00 0.321
Poverty 9.68 0.003
Per capita household income 0.08 0.773
Hispanic ethnicity 0.21 0.645
Baby’s sex 4.38 0.039

Of the five indicators of parental condition, one was
significant and is bolded. Mothers whose incomes were
below the poverty level preferred larger baby girls, with
a standardized beta weight (B) of 0.28. This provides
support for the TW Hypothesis. The last two main
effects do not test the TW Hypothesis and are included
for consistency because they are used in subsequent
analyses. There was no difference in body size by
ethnicity. Mothers of girls preferred larger baby
girls, and mothers of boys preferred larger baby boys
(B=-0.21).

Breast feeding
Two indicators of maternal condition were associ-
ated with longer breast feeding (Table 3). Older mothers
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Table 3. Hypothesis Tests for Predictors of Breast
feeding.
Predictor F(1,102) p
Preference 2.10 0.151
Mother’s age 19.07 <0.001
Mother’s education 491 0.029
Male parental commitment 1.23 0.271
Poverty 0.99 0.332
Per capita household income 0.44 0.510
Hispanic ethnicity 1.19 0.278
Baby’s sex 0.12 0.725
Interactions
Ethnicity * poverty 5.04 0.027
Sex * preference 0.15 0.698
Sex * mother’s age 0.02 0.881
Sex * mother’s education 7.16 0.009
Sex * male parental commitment 0.17 0.682
Sex * poverty 0.01 0.944
Sex * per capita household income 0.01 0.938
Sex * ethnicity 0.07 0.794
Sex * ethnicity * poverty 462 0.034

breastfed their babies longer (3=0.32), and mothers with
more education breastfed longer (3= 0.21). For each
additional year of mother’s age, breastfeeding increased
by .5 of a week; each additional year of education
increased breastfeeding by .8 of a week. These differ-
ences provide evidence for the validity of education and
age as indicators of maternal condition. There were no
interactions by sex, and therefore no support for the TW
Hypothesis for this outcome.

Weight

The hypothesis tests for predictors of babies’” weight
are in Table 4. Only one main effect was significant, baby
boys were heavier than baby girls (= 0.57). This term
adjusts for normal sex differences in weight, and the first
two interaction terms; sex * breastfeeding and sex *
preference are included to control for the effect of previ-
ous dependent variables. Mothers of boys who preferred
larger boys had larger boys, similarly, mothers of girls
who pre-ferred larger girls had larger girls (3=0.16). This
effect may provide evidence for the link between weight
preference and the actual weight of the baby. Or, mothers
may simply prefer the size of the child that they have.
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The remainder of the interaction terms with sex test
the TW Hypothesis for weight; only one test was signifi-
cant; mothers with more education had heavier baby
girls (B=-0.40). For each additional year of the mother’s
education, the baby girls were 61 grams heavier. This
effect does not provide support for the TW Hypothesis
because it was in the opposite direction.

Inspection of the data indicated a more complex
relationship between income and weight that appear-ed
to be associated with ethnicity. We therefore tested the
interaction between ethnicity, poverty, and child’s sex.
Hispanic mothers in poverty had larger baby girls than
Hispanic mothers with greater resources; in fact, their
daughters were larger than baby boys born to Hispanic
mothers in poverty (B= 0.11). This was not seen in
Caucasian mothers.

Power analysis

With a sample size of 103 and 16 predictors in a
multiple regression analysis, this study had the power
to detect a small effect size (R2=.02) 10% of the time,
and a medium effect size (R?=.15) 60% of the time. A
standardized effect size of .22 would be detected
approximately 80% of the time.

Discussion

We examined the TW Hypothesis in a resource rich
metropolitan environment in the southwestern United
States using three indicators of parental investment;
maternal attitude, behavior, and baby’s weight. This
study was specifically designed to elicit information
regarding feeding practices in mothers of young chil-
dren. In these analyses, we included five measures of
parental condition; mother’s age, education, male paren-
tal commitment, a dichotomous measure of poverty, and
per capita household income. Poverty appeared to be the
only maternal condition that was associated with a TW
effect in this resource rich environment, and the effect
appeared to be more pronounced in Hispanic mothers.

Mothers showed a differential preference for baby
body size by poverty and sex. This effect was not
observed for income, but only when the dichotomous
variable for poverty (<15,000) was used. Poorer mothers
preferred heavier girl babies, and mothers with more
resources preferred heavier boy babies. This is consis-
tent with the TW Hypothesis. For breast feeding, there
was no evidence of differential parental investment.
This is consistent with Gaulin and Robbins (1999) who
found no effect for breast feeding in a United States
sample. For weight, mothers with more education had
heavier girl babies, which was an effect that was in the
opposite direction.

Interestingly, we observed a differential patternby
ethnicity; a TW effect was observed only in poor His-
panic mothers and not in poor Caucasian mothers. This
result is puzzling. Why would a TW effect be active in
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Hispanics, but not in Caucasians? We speculate that
the difference could be due to the study protocol. The
sample was stratified by income and considerable ef-
fort was taken to ensure the same percentages of His-
panicsand Angloswere included ineach income bracket.
This resulted in an oversampling of affluent Hispanics
in the study, when compared to the US Census (2005).

The use of discrepancy scores as a subtle measure
of body satisfaction is a common use of figural draw-
ings, and rating others with these drawings is also fairly
typical. This is an example of a disguised method
(Campbell 1950, Davis 2001), and is useful in a setting
where the individual either may not be consciously
aware of their belief, or may not be willing to share it.

There was no effect of parental condition on
breastfeeding in this study, and the results are variable
in other countries (Quinlan etal. 2005). Breast feeding
information is problematic as a measure of parental
investment, and variations in duration may be attribut-
able to cultural, socioeconomic, or reporting error. An
additional issue concerns a mother’s inability to pro-
vide breast milk.

Were the measures we chose for parental condition
valid inthis sample and setting? In order to evaluate the
effectiveness of the measures of parental condition we
examined all main effects and interactions. Associa-
tions with parental investment, either for all children
(main effect), or for some children (an interaction effect
by sex) provide support for the value of each measure
of condition. The study showed significant main ef-
fects for mothers’ education and age, and significant
interaction effects for poverty, providing evidence for
the validity of three indicators of parental condition in
a resource rich setting. However, only poverty was
associated in a Trivers Willard effect.

Results from existing investigations of the TW
Hypothesis are highly variable, and a meta-analytic
approach will undoubtedly be required to tease out the
effects of parental condition in humans. The benefits of
meta-analysis in this area of research have been demon-
strated in ungulates (Sheldon and West 2004), non-
human primates (Shino 2004) and mammals (Cameron
2004). Ineach case, subtle effects were found based on
either type of maternal condition or timing. To our
knowledge, a meta-analysis in humans has not been
attempted, and we await the results of such an endeavor
with great interest.

Contrary to the TW Hypothesis, we found that the
weights of baby girls at six months increased in tandem
with the education of their mothers. Guggenheim
(2004) also found a number of regional effects that
were not consistent with the TW Hypothesis. Overall,
this study provides ambiguous results for the TWH. It
may well be that timing effects for the TWH in humans
are consistent with other mammals, and any effect of
the Trivers Willard Hypothesis takes place well before
birth.
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Other approaches, such as Life History Theory or
Local Resource Competition may offer additional ex-
planatory power. We recommend the use of multiple
working hypotheses (Chamberlin 1890) in future studies.

There were several limitations to this study. The
mothers were approached during their child’s six month
well baby visit and the sample was therefore restricted to
mothers who were already investing resources in their
children; in essence, the data were collected at the
watering hole. The study was powered to detect a
standardized effect size of .22 approximately 80% of the
time. Such a sample size would detect some, but not all
of the hypothesized differences.

These analyses provide a novel test of the Trivers-
Willard Hypothesis in a resource-rich environment. We
examined the effect of the TW Hypothesis on weight,
breastfeeding, and differential preference; and found
mixed support for the hypothesis in humans. Only
poverty was associated with sex-biased maternal invest-
ment in both the mother’s preference in baby size and for
actual weight.

ACKNOWLEDGEMENTS

This research was supported by the US Depart-
ment of Health and Human Services, Administration on
Developmental Disabilities - 90DD0315. Our appre-
ciation to Anne Wright who reviewed an earlier version
of this manuscript, Barbara Altimari for project man-
agement, and Britt Robertson for parent interviews.

LiTERATURE CITED

Beese, D. W, G. N. HoLmeeck, anD C. Grzeskiewicz. 1999.
Normative and Psychometric Data on the Body Image
Assessment-Revised. Journal of Personality Assessment
73:374-394.

Brown, G. R., anD J. B. SiLk. 2002. Reconsidering the null
hypothesis: Is maternal rank associated with birth sex
ratios in primate groups? Proceedings of the National
Academy of Sciences 99:11252-11255.

Burik, C. M., T. D. WADE, A. C. HEATH, N. G. MARTIN, A. J.
STUNKARD, AND L. J. EAves. 2001. Relating body mass
index to figural stimuli: Population-based normative data
for Caucasians. International Journal of Obesity & Re-
lated Metabolic Disorders: Journal of the International
Association for the Study of Obesity 25:1517-1524.

CaMERON, E. Z. 2004. Facultative adjustment of mammalian
sex ratios in support of the Trivers-Willard hypothesis:
Evidence for a mechanism. Proceedings of the Royal
Society of London, Ser. B 271:1723-1728.

CampeeLL, D. T. 1950. The indirect assessment of social
attitudes. Psychological Bulletin 47:15-38.

CawmpBeLL, D. T. 1963. Social attitudes and other acquired
behavioral dispositions. Pp. 94-172 in S. Koch, ed., Psy-
chology: A study of a science, Volume 6: Investigations of
Man as Socius. McGraw-Hill, New York

CHAMBERLIN, T. C. 1890. The method of multiple working

hyﬁ)/lotheses. Science (old series) 15:92. . .
Davis, M. F. 2001. Method Variance in the Social Sciences.

Dissertation, University of Arizona, Tucson.

Differential Parental Investment# Davis Et Al.

FaLLon, A. E., anp P. Rozin. 1985. Sex differences in percep-
tions of desirable body shape. Journal of Abnormal Psy-
chology. 94:102-105.

FicUEREDO, A. J. AND R. GorsucH. 2007. Assortative mating in
the jewel wasp: 2. Sequential canonical analysis as an
exploratory form of path analysis. Journal of the Arizona
Nevada Academy of Sciences. 39(2):59-64.

FRreesg, J., AND B. PoweLL. 1999. Sociobiology, status, and
parental investment in sons and daughters: Testing the
Trivers-Willard Hypothesis. American Journal of Sociol-
ogy 106:1704-1743.

GAuLIN, S.J. C., AnD C. J. Rosains. 1991. Trivers-Willard effect
in contemporary North American society. American
Journal of Physical Anthropology 85:61-69.

GorsucH, R. L., aND A. J. Ficuerepo. (1991). Sequential
canonical analysis as an exploratory form of path analysis.
Paper presented to the American Evaluation Association
Conference, Chicago, IL.

GucGeNHEIM, C. B. 2004. Lost daughters and fragile sons: Pat-
terns of differential parental investment across thirty-five
countries. Dissertation. University of Arizona, Tucson.

HopcrorT, R. L. 2005. Parental Status and Differential Invest-
ment in Sons and Daughters: Trivers-Willard Revisited.
Social Forces 83:1111-1136.

Kanazawa, S. 2005. Big and tall parents have more sons:
Further generalizations from the Trivers-Willard Hypoth-
esis. Journal of Theoretical Biology 235:583-590.

KeLLer, M.C., R. M. NEessg, AND S. HorrerTH. 2001. The
Trivers—Willard hypothesis of parental investment: No
effect in the contemporary United States. Evolution and
Human Behavior 22:343-366.

MarguLs, S. W., J. ALTMANN, AND C. Oger. 1993. Sex-biased
lactationdurationinahuman populationand its reproductive
costs. Behavioral Ecology and Sociobiology 32:41-45.

MCARTHUR, L. H., D. HoLBERT, AND M. PERA. 2005. An explo-
ration of the attitudinal and perceptual dimensions of body
image among male and female adolescents from six Latin
American cities. Adolescence 40:801-816.

QuINLAN, R. J., M. B. QuINLAN, AND M. B. FLinn. 2005. Local
resource enhancement and sex-biased breastfeeding in a
Caribbean community. Current Anthropology 46:471-480.

ScHiNno, G. 2004. Birth sex ratio and social rank: Consistency
and variability within and between primate groups. Be-
havioral Ecology 15:850-856.

SHELDON, B. C., anD S. A. WEsT. 2004. Maternal dominance,
maternal condition, and offspring sex ratio in ungulate
mammals. American Naturalist 163:40-54.

SoReNSEN, T., A. STUNKARD, T. TEASDALE, AND M. HIGGINs.
1983. The accuracy of the reports of weight: Children’s
recall of their parents’ weights 15 y earlier. International
Journal of Obesity 7:155-122.

STUNKARD, A. 2000. Old and new scales for the assessment of
body image. Perceptual and Motor Skills 90:(3 Pt 1): 930.

STUNKARD, A., T. SBRENSEN, AND F. ScHULSINGER. 1983. Use of
the adoption registry for the study of obesity and thinness.
Pp. 115-120 in S. Kety, L. Roland, R. Sidman, and S.
Matthysse, eds., The Genetics and Neurological and
Psychiatric Disorders. New York, Raven Press.

TrIVERS, R. L., AnD D. E. WiLLARD. 1973. Natural selection of
parental ability to vary the sex ratio of offspring. Science,
179:90-92.

U.S. Census Bureau, HousiNg AND HouseHoLD Economic STATIS-
Tics Division. 2005. Historical Income Inequality Tables.
http://www.census.gov/ hhes/www/income/histinc/
inegtoc.html Accessed 18 Dec 2006.



	03DavGug.pdf



