Psychology of Sexual Orientation and Gender Diversity
2015, Val. 2, No. 2, 113-122

© 2015 American Psychological Association
2329-0382/15/$12.00  http://dx.doi.org/10.1037/sgd0000103

Multidimensional Assessment of Sexual Orientation and the Fraternal

Oklahoma State University

Birth Order Effect

h M. Currin Linzi Gibson

Josep
Washburn University

Randoph D. Hubach
Oklahoma State University

Previous research demonstrates that for every older male sibling a male child has, the odds are increased
by 33% over the naturally occurring odds that he will be nonheterosexual. This concept is known as the
Fraternal Birth Order Effect (FBOE). Although this finding has been duplicated in multiple studies,
researchers have not used other dimensions of sexual orientation when measuring the presence of the
FBOE. The present study measures the FBOE in aracially diverse sample of right-handed men using a
multidimensional assessment of sexual orientation that measures self-identified sexual orientation, sexual
behaviors, sexual attractions, and sexual fantasies. The current study did not find the presence of the
FBOE using Slater’s Index, Berglin’s Index, or Blanchard’s Proportion in right-handed men regardless
of being grouped by self-identified sexual orientation, sexual behaviors, sexual attractions, or sexual
fantasies. Reasons for not observing a FBOE in the current data set are discussed and implications for
future research are proposed.
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Most research on hiological etiologies of sexual orientation
focuses on nonheterosexual orientations and differences in neuro-
logical structures and prenatal hormonal environments. Findings
emerging from this research include differences in size of various
brain structures based on sexual orientation (e.g., Allen & Gorski,
1992; Berglund, Lindstrom, & Savic, 2006; Byne et a., 2001,
LeVay, 1991; McCormick & Witelson, 1994; Swaab, 2007; Swaab
& Hofman, 1990), prenatal hormonal interactions with stress (El-
lis, Peckham, Ames, & Burke, 1988), and prenatal hormonal
interactions with nicotine (Ellis & Cole-Harding, 2001) that influ-
ence the sexual orientation of the unborn child. Additionally,
research attempts to understand the importance of biological con-
tributions to human sexua orientation by examining correlates
related to a person’s sexua orientation, looking for biodemo-
graphic markers such as fraterna birth order effect (FBOE; e.g.,
Blanchard, 2001; Bogaert, 1997), digit length (e.g., Grimbos,
Dawood, Burriss, Zucker, & Puts, 2010), and recalled childhood
gender nonconformity (CGN; e.g., Bailey & Zucker, 1995; Lippa,
2008). Biodemographic markers of sexual orientation provide cor-
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relates to help understand the influence of the prenatal environ-
ment on the etiology of sexua orientation (Rahman, Clarke, &
Morera, 2009).

Blanchard (2001) states that a valid biodemographic marker of
male sexual orientation is the presence of the fraternal birth order
effect (FBOE). The FBOE states for every older male sibling a
male child has, the naturaly occurring odds of a male child
developing a nonheterosexual orientation increases (Blanchard &
Bogaert, 1996; Cantor, Blanchard, Paterson, & Bogaert, 2002).
The naturally occurring odds of a male child developing a non-
heterosexual orientation are estimated at 2% (Blanchard, 2001).
The FBOE is only observed in nonheterosexual right-handed men
(Bogaert, 2002, 2003a, 2003b). Although the specific biological
explanation for the FBOE only being observed in right-handed
nonheterosexual men is not known, a study of 3,146 men found a
significant positive correlation between nonheterosexual orienta-
tion, right-handedness, and the number of older brothers
(Blanchard, Cantor, Bogaert, Breedlove, & Ellis, 2006).

The hypothesized etiology of the FBOE is explained by the
maternal immune hypothesis (MIH). Male cells contain a histo-
compatibility antigen (commonly referred to as an H-Y antigen)
not present in female cells (Blanchard, 2001). The foundational
aspects of MIH are when the mother is pregnant with a male fetus,
the male fetus' H-Y antigens cross over the placenta to the moth-
er's blood stream (Ellis & Ames, 1987; MacCulloch & Wadding-
ton, 1981). The mother’s body does not recognize the H-Y anti-
gens, and her immune system, in response, produces H-Y
antibodies. The H-Y antibodies cross the placenta and enter the
blood stream of the male fetus, and the antibodies potentially could
ater brain structures in the male fetus (Blanchard, 2001; Ellis &
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Ames, 1987). The mother’s immune system response to the male
fetus supports biological differences in brain structures for adult
men who identify as homosexua and lower birth weight for male
children who identify as homosexua as adults (Bogaert, 2003a).

Self-identification of sexua orientation is not the only dimen-
sion of a person’s sexua orientation. The American Psychological
Association acknowledges the breadth of dimensionality in defin-
ing sexual orientation by stating the following:

Sexual orientation refers to an enduring pattern of emotional, roman-
tic, and/or sexual attractions to men, women, or both sexes. Sexual
orientation also refers to a person’s sense of identity based on those
attractions, related behaviors, and membership in a community of
others who share those attractions. Research over several decades has
demonstrated that sexual orientation ranges along a continuum, from
exclusive attraction to the other sex to exclusive attraction to the same
sex. (APA, 2013)

Current research demonstrates the multivariate aspects and com-
plexities of assessing sexua orientation (Diamond, 1998, 2005;
Sell, 2007; Vrangalova & Savin-Williams, 2010, 2012; Weinrich
& Klein, 2002). The current APA definition also underscores
research demonstrating the most reliable constructs of sexual ori-
entation are self-identity, attractions, fantasies, and behaviors.

The level to which one construct is congruent with all other
constructs of sexual orientation behaviors is not known. Research
demonstrates some participants self-selecting a nonheterosexual
identity label (e.g., gay, leshian) endorse participating in sexual
behavior with the opposite sex; and conversely, some individuals
self-selecting a heterosexual identity label endorse participating in
sexua behavior with the same sex (Diamond, 1998, 2005; Glover,
Galliher, & Lamere, 2009). By exploring the presence of within
group differences in self-identified sexual orientation (eg., a
woman who self-selects a heterosexual label but participates in
same sex behavior), researchers have begun to identify a popula-
tion who identify as heterosexual yet exhibit one or more incon-
sistencies with that label on other dimensions of sexudlity (e.g.,
same sex behavior, same sex attraction, same sex fantasy; Vran-
galova & Savin-Williams, 2010). Furthermore, sexua behaviors,
attractions, and even identities can change over time, and may not
be congruent with a traditional label of sexual orientation (i.e.,
heterosexual, bisexual, homosexual; Dodge, Reece, & Gebhard,
2008; Klein, Sepekoff, & Wolf, 1985; Sell, 2007).

With the focus of sexual orientation research mainly centered on
nonheterosexual individuals, comparatively little is known about
how the multiple dimensions of sexual orientation vary among
heterosexual individuals. However, researchers have begun to re-
port and explore the variations in heterosexual identities. Bailey,
Dunne, and Martin (2000) in an Australian twin study reported the
same number of men endorsed “heterosexua identity with slight
homosexual feelings’ as reported “completely homosexual” iden-
tity. The similar size of a well-researched group (completely
homosexual) with a relatively unresearched group (heterosexual
with slight homosexual feelings) supports the idea of studying
variations in the traditional labels of sexua orientation. Bogaert
(2003b) reported similar findings in a British sample where 5% to
6% reported a heterosexual identity yet expressed being attracted
to the same sex at least once. Vrangalova and Savin-Williams
(2010) found that 51% of men and 84% of women identified at
least one component of his or her respective sexual orientation that

was incongruent with the self-identified heterosexual label. Indi-
viduals with slight nonheterosexual feelings, attractions, and be-
haviors, when given a choice of the three traditional labels of
sexual orientation, are apt to select a heterosexual identity (Vran-
galova& Savin-Williams, 2010). In light of this emerging research
into the incongruency of self-identified sexual orientation with
other dimensions of sexual orientation, researchers assessing par-
ticipants in studies would find it pertinent to not only assess
self-identified sexual orientation, but also assess sexua behavior,
sexual attractions, and sexual fantasies.

The majority of researchers analyzing FBOE in men, however,
use self-identification of sexual orientation as the sole measure of
sexual orientation for an individua (e.g., Bogaert, 2003a, 2003b,
2007; Ellis & Blanchard, 2001; Gomez-Gil et al., 2011; Rahman,
2005). In circumstances when multiple dimensions of sexual ori-
entation were assessed (e.g., behaviors, attractions, etc.), the par-
ticipants data were omitted from analysis if the subsequent di-
mensions assessed did not match the self-identified sexual
orientation (e.g., participant indicates ‘gay’ as sexua orientation
but indicates having some fantasies and behaviors that are hetero-
sexud in nature; Schwartz, Kim, Kolundzija, Rieger, & Sanders,
2010). Eliminating participants based on inconsistencies in sexual
orientation dimensions reduces the sample’s diversity and thus
reduces the external validity of the findings to the general popu-
lation. Other FBOE studies used individuals presenting for treat-
ment of gender dysphoria (e.g., Blanchard & Sheridan, 1992;
Blanchard, Zucker, Bradley, & Hume, 1995). The individuals with
gender dysphoria were subsequently classified into the nonhetero-
sexua group. Gender dysphoria is not a component of sexual
orientation development, but rather a component of transgender
identity development and not predictive of sexual orientation (see
Drescher & Byne, 2012). Bogaert (2003b) acknowledges that no
current study exists using overt sexual behavior and attraction
measures in assessing the sexua orientation of participants and
how using sexua behavior and attractions impacts FBOE.

The current study addresses the lack of multidimensiona as-
sessment of sexual orientation within the FBOE literature by using
Vrangalova and Savin-Williams' (2010, 2012) model of assessing
not just self-selected sexual orientation, but also overt sexual
behaviors, sexual fantasies, and sexual attractions. Based on other
previous research, we hypothesized the following:

e Individuals who self-select a nonheterosexual sexua ori-
entation identity will have a greater birth order number
than individuals who self-select a heterosexua sexual
orientation identity, as seen in previous studies research-
ing the FBOE (e.g., Bogaert, 20033, 2002, 2007; Ellis &
Blanchard, 2001; Gomez-Gil et a., 2011; Rahman, 2005).

e Individuals who acknowledge the presence of same-sex
sexual attraction will have a higher birth order than indi-
viduals who do not acknowledge the presence of same-sex
sexual attraction.

e Those who acknowledge experiencing same-sex sexual
fantasies will have a higher birth order than individuals
who do not acknowledge experiencing same-sex sexual
fantasies.

e Individuals who endorse same-sex sexual behavior (i.e.,
having a same-sex sexual partner) will have a higher birth
order than individuals who do not endorse same-sex sex-
ual behavior.
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Method

Participant Recruitment and Data
Collection Procedures

From October of 2013 until March of 2014, 2,372 participants
(2,399 women, 973 men) responded to an invitation advertised for
participants to answer questions about different sexual attractions,
sexua orientations, and sexual behaviors. SurveyMonkey hosted
both the informed consent and questionnaire. Individuals who
provided consent continued to the questionnaire SurveyMonkey
recorded 3,068 digital impressions, of which 2,988 provided con-
sent, and 2,372 completed the questionnaire in its entirety. In an
effort to protect confidentiality and anonymity, no identifiable
information was collected.

Only right-handed men were used in the current study based on
previous research evaluating FBOE and right-handed men (e.g.,
Bogaert, 2002, 2003a, 2003b). The total number of participants
with data meeting the selection criteria (must be male and right-
handed) in the current study was 742. However, 20 individuals did
not complete all questionnaire items, therefore analysis was con-
ducted on N = 722 men. Participants were recruited from intro-
ductory psychology courses, abnormal psychology courses, social
media sites, various listservs, and Mechanical Turk. Participants
taking an introductory or abnormal psychology class received
course credit for participation in the experiment. Participants re-
cruited from the Mechanical Turk site received 15 cents on com-
pletion of the survey. No other compensation was given for com-
pletion of the survey.

Procedures

Each participant accessed the link provided by the advertise-
ments or online postings. The online questionnaire contained an
informed consent describing for the participant the study was
going to collect demographic information and information about
his or her particular sexual orientation, sexual attractions, sexual
fantasies, and sexual behaviors. If the participant consented, the
participant completed the demographic information and multidi-
mensional assessment of sexua orientation. Once the participant
completed the online questionnaire, the participant was routed to a
separate online questionnaire where the participant provided his
own name and course instructor if receiving course credit. If a
participant is not receiving course credit, the participant was fin-
ished with the survey, debriefed, and offered results of the research
if they e-mailed the request to the researcher.

M easur es

Birth order. Participants informed researchers of birth order
by providing the number of siblings. Participants were asked four
questions to identify the number of older brothers, older sisters,
younger brothers, and younger sisters. The questionnaire stated to
only include the number of siblings that had the same biological
mother as the participant. Adoptive and step-siblings were not
considered for this study. An example of the questions asked was,
“How many older brothers (from the same biological mother as
you) do you have? (enter a whole number).”

Handedness. Participants answered the question, “Do you
consider yourself primarily right-handed, primarily left-handed, or
ambidextrous?’

Self-identification of sexual orientation, attraction, and
behavior. Research suggests when assessing multiple dimen-
sions of sexua orientation, a researcher should assess sexual
identification, sexual behavior, and sexua attraction (Badgett &
Goldberg, 2009; Kinsey, 1941; Kinsey, Pomeroy, & Martin, 1948;
Vrangalova & Savin-Williams, 2012). Vrangalova and Savin-
Williams (2010, 2012) recommend assessing self-identified sexual
orientation by asking one question about sexual orientation, two
questions about sexua attraction, two questions about sexua be-
haviors, and two questions about sexua fantasy.

Sexual orientation identity label. Participants were asked,
“How would you classify your sexua orientation?’ and selected
from one of five options (heterosexual, mostly heterosexual, bi-
sexual, mostly gay/leshian, gay/leshian).

Sexual attraction. Participants were asked, “How sexually
attracted are you to men?” and selected from a 7 point Likert scale
ranging from 1 (not at all) to 7 (very much). Additionally, partic-
ipants were asked “How sexually attracted are you to women?’
and were presented with the same Likert scale.

Sexual behavior. Participants were asked, “What is the total
number of male sexual partners you have had?’ and “What is the
total number of female sexual partners you have had?’ A partic-
ipant classified a sexual partner as someone whom the participant
had penile-vaginal penetration, oral sex, anal sex, and/or mutual
masturbation (Vrangalova & Savin-Williams, 2012).

Sexual fantasy. Consistent with Vrangalova and Savin-
Williams (2010), participants answered the following question
“What percent of your sexua fantasies during masturbation in-
volve men?’ and rated the question from 0% to 100%. Each
participant also answered the following question “What percent of
your sexual fantasies during masturbation involve women?’ and
rated the question from 0% to 100%.

Data Analysis

Determining birth order. Initially, Slater's Index (Slater,
1962) was used to determine the birth order of a proband using the
number of older and younger biological siblings. Slater’s Index
requires taking the total number of older siblings and dividing by
the total number of siblings. In this ratio, the proband is not
included. Although this ratio helps adjust for family size of the
proband, if the proband has no biological siblings then the ratio is
undefined, therefore leaving analysis of an only child impossible
using Slater’s Index (Blanchard, 2014).

Berglin’s Index (Berglin, 1982) is able to include probands that
have no siblings because of a mathematical adjustment. Further-
more, Berglin's formula uses the proband when calculating the
ratio of birth order. The formula takes the proband’s birth order,
subtracts .5, and then divides that by the total number of children.
Blanchard (2014) suggests that this ratio might not be sensitive
enough to larger families. Furthermore, when using Berglin’s
Index or Slater’s Index, it might be important to match family size
within the sample.

Blanchard (2014) proposes a third method that adjusts for fam-
ily size, that is similar to Berglin’s Index but allows for modified
proportions based on the four types of siblings (older brothers,
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older sisters, younger brothers, younger sisters) a proband can
have. Of interest in this study is the modified proportion of older
brothers, which the formula for the ratio is (the number of older
brothers + .25), divided by (the number of total siblings + 1).
Because of the diversity of the sample, al three methods of
calculating birth order were used, and are referred to as Slater's
Index (Sl), Berglin's Index (Bl), or Blanchard’s Proportion (BP).

Data preparation. For the purpose of data analysis, respon-
dents were split into two groups, a nonheterosexual and hetero-
sexua group. For self-identified sexual orientation, individuals
that selected ‘heterosexual’ were place in the heterosexua group,
whereas individuals selecting ‘gay/lesbian’ were placed in the
nonheterosexua group. The 57 individuals who selected mostly
heterosexual, 23 who selected bisexual, and 20 who selected
mostly gay were not included in the grouping for self-identified
sexual orientation. The majority of the research used for fraternal
birth order (as well as other research on sexual orientation) relies
on self-identification. Not including individuals who fall within the
two extremes of sexua orientation (between heterosexua and
homosexual) are not used in analysis (e.g., Bogaert, 2003a, 2002,
2007; Ellis & Blanchard, 2001; Gomez-Gil et al., 2011; Rahman,
2005), and the logic is followed in this study as it pertains to
self-identification of sexual orientation.

For sexual behavior, participants that identified having any
same-sex sexua partner (i.e., 1 or more) were placed in the

Table 1
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nonheterosexual group and individuals who did not identify having
a same-sex sexua partner were placed in the heterosexual group.
For sexual attraction, if a person selected 1 — not at all when
answering the same sex sexual attraction question, the person was
placed in the heterosexual group. If the person selected 2 or
greater, they were placed in the nonheterosexual group. Finaly, for
sexual fantasies, if a person endorsed having same-sex sexual
fantasies (i.e., 1% or greater) they were placed in the nonhetero-
sexua group, otherwise they were placed in the heterosexual
group. Given that Slater’s Index requires the presence of asibling,
participants reporting no sibling (n = 73) were excluded from
analysis of Slater’s Index for al four dimensions (sexua orienta-
tion, attraction, behavior, and fantasies).

To evaluate whether differences between the study groups were
present, we conducted independent t tests to determine whether the
means between the heterosexual and nonheterosexual groups were
significantly different on number of older brothers or sisters,
younger brothers or sisters, and age (see Table 1). When grouping
by self-identified sexua orientation, significant differences were
found in age specifically in regards to sexua behavior (i.e., num-
ber of same-sex partners); however, this was not consistently
demonstrated across dimensions. Age can confound observed re-
lationships due to demographic shifts in fertility trends over time
(Adsera, 2004). The significant difference in age between groups
based on the presence of sexual behavior is better explained by

Means and Comparisons of Age and Number of Sblings When Grouped by Multiple Sexual Orientation Dimensions

Heterosexual group Nonheterosexua group

Variable t df p M D M D
Age
Self ID 42 616 .67 33.44 1311 32.87 13.25
Behavior 2.99 720 .003" 32.26 12.66 35.47 13.87
Attraction —.64 720 .52 33.45 12.98 32.81 13.28
Fantasy .70 720 49 32.94 12.89 33.65 13.47
Number of older brothers
Self 1D .55 616 .58 .57 .88 .52 .80
Behavior -.39 720 .70 .55 .87 .53 .85
Attraction -.72 720 A7 .56 .88 .52 .83
Fantasy -.33 720 74 .55 .88 .53 .83
Number of older sisters
Sef ID .04 616 97 .49 .79 .82 .76
Behavior .02 720 .98 A7 .80 A7 .78
Attraction —.66 720 51 48 .79 A4 a7
Fantasy —-1.38 720 A7 .50 .80 Al 74
Number of younger brothers
Self 1D .39 616 .70 .60 .92 .57 .84
Behavior —.70 720 .99 .61 .92 .56 .81
Attraction —.54 720 .59 .61 .94 57 .82
Fantasy —-.21 720 .83 .60 .93 .58 .82
Number of younger sisters
Sef ID —1.50 616 13 .50 .89 .64 97
Behavior .82 720 Al .51 .89 57 .87
Attraction .76 720 45 51 91 .56 .85
Fantasy 1.22 720 .22 .50 .90 .59 .86
Tota siblings
Self ID -.30 616 77 2.16 172 221 1.62
Behavior -.13 720 .90 214 1.70 212 1.59
Attraction —-.57 720 57 217 1.74 2.09 157
Fantasy —.28 720 a7 2.15 1.74 211 1.54

“p < .05.
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individuals who endorse a nonheterosexual orientation, same-sex
fantasy, or same-sex attraction, but have not engaged in sexual
activity with a same-sex individual. Specificaly, in the current
data set, 46 of the 218 individuals who endorsed a nonheterosexual
sexual orientation also reported having zero same-sex sexual part-
ners.

Results

Participant Sociodemographics

The mean age of participants was 33.19 years (SD = 13.09)
with a minimum age of 18 and maximum age of 79. The racia
makeup of the participants was 77.3% Caucasian, 8.7% Latino,
5.1% African American, 4.4% Asian American, 2.5% Biracial or
Multiracial, and 2.0% Other. The majority of participants identi-
fied as Heterosexua (69.3%), having at least a 2-year college
degree (57.3%), and single/never married or in a long-term com-
mitted relationship (46.1%).

Multidimensional Assessment of Sexual Orientation

To demonstrate valid multidimensional assessment of sexual
orientation, independent t tests were conducted to ensure the
presence of significant differencesin sexual behavior, fantasy, and
attraction for each sexual orientation identification along the con-
tinuum (Vrangalova & Savin-Williams, 2012). Because significant
differences in sexua behaviors, fantasies, and attractions were
found in individuals who identified as mostly heterosexua from
those that identified as heterosexual or bisexual, and significant
differences were found in individuals who identified as mostly gay
from individuals who identified as bisexua or gay, the multidi-
mensional assessment was valid (See Tables 2, 3, and 4). The
results replicated previous research (Vrangaova & Savin-
Williams, 2012), as well as found significant differences between
sexua orientation groups of bisexual, mostly gay/lesbian, and
gay/lesbian. An independent samples t test was calculated com-
paring the mean percentages of same-sex sexual fantasies among
bisexual men (M = 52.48, SD = 29.48) and mostly gay/leshian
men (M = 96.65, SD = 4.15). Significant differences in percent-
ages were found, t(23) = —7.11, p < .001. No significant differ-
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ences existed between mostly gay/lesbian men and gay/lesbian
men. An independent samples t test was cal culated comparing the
mean percentages of opposite sex sexual fantasies among bisexual
men (M = 49.48, SD = 30.70) and mostly gay/lesbian men (M =
5.05, SD = 6.49), and mostly gay/lesbian men and gay/lesbian
men (M = 1.20, SD = 3.01). Significant differencesin percentages
were found for bisexual men and mostly gay/lesbian men, t(24) =
6.77, p < .001 and mostly gay/leshian men and gay/leshian men,
t(20) = 2.60, p < .05.

Fraternal Birth Order Effect

Congruent with previous studies, t tests were conducted to
compare hirth order ratios between groups (e.g., Blanchard &
Sheridan, 1992; Blanchard, 2014; Blanchard et a., 1995; Bogaert,
20033, 2003b). An independent samples t test was calculated
comparing the mean ratios of individuals who identified as het-
erosexua with individualswho identified asgay. In al threeratios,
no significant differences were found. An independent samples t
test was calculated comparing the mean ratios of individuals who
identified having no same-sex attraction with individuals who
identified as having at least some same-sex attraction. In all three
ratios, no significant differences were found. An independent
samples t test was calculated comparing the mean ratios of indi-
viduals who identified as having no same-sex sexual partners with
individuals who identified as having had at |east 1 same-sex sexual
partner. In all three ratios, no significant differences were found.
An independent samples t test was calculated comparing the mean
ratios of individuals who identified as having no same-sex sexual
fantasies with individuals who identified as having some presence
of same-sex sexual fantasies. In al three ratios, no significant
differences were found (See Table 5).

Discussion

The purpose of the present study was to assess the FBOE using
a multidimensional assessment of sexual orientation. Most previ-
ous studies of FBOE classified individuals based on one dimension
of sexua orientation, self-identification. When assessing for sex-
ual orientation, it is not uncommon for individuals to self-select a
heterosexual sexual identity label and later endorse nonhetero-

Same Sex and Opposite Sex Sexual Attractions in Men by Sexual Orientation Groupings

Same sex sexua attraction

Opposite sex sexud attraction

Strength of Strength of
attraction Difference in groups attraction Difference in groups
Grouping n M D t df M D t df
Heterosexual 500 1.22 .68 6.78 .73
—8.13"" 59.3 3.04™ 59.9
Mostly heterosexual 57 2.68 133 6.23 134
—6.07"" 78 1.20 78
Bisexual 23 474 1.45 5.83 1.40
-3.28" 41 8.31" 41
Mostly gay 20 6.15 1.35 2.95 .83
—2.48" 19.36 8.44" 140
Gay 122 6.90 .33 152 .68
“p<.05 "p<.0l *p<.00L
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Same Sex and Opposite Sex Sexual Behaviors in Men for the Five Sexual Orientation Groupings

Same sex sexual behavior

Number of partners

Difference in groups

Opposite sex sexua behavior

Number of partners Difference in groups

Grouping n M D t test df M D t test df
Heterosexual 500 .61 5.59 13.52 21.26
-2.23" 56.8 .57 555
Mostly heterosexual 57 7.02 21.60 11.84 18.13
—-2.13" 30.2 -.85 78
Bisexual 23 22.57 32.30 15.26 15.38
—.86 41 371 24.63
Mostly gay 20 31.80 38.39 3.00 3.52
—.40 140 91 140
Gay 122 35.29 35.82 1.80 571
“p<.05 *p<.0L

sexual behaviors and attractions, and the converse is true for some
who endorse a nonheterosexual identity label (Baldwin et a.,
2014; Diamond, 1998, 2005; Glover, Galliher, & Lamere, 2009).
By using a multidimensional assessment of sexual orientation, the
procedure provides a more representative sample of a population’s
sexua orientations (Vrangalova & Savin-Williams, 2012).

Within the current study, we sought to replicate the finding of
Vrangalova and Savin-Williams' (2010, 2012) research on assess-
ment of sexual orientation on a continuum. Looking at the five
sexua orientation groupings ‘ heterosexual,” ‘ mostly heterosexual,’
‘bisexual,” ‘mostly gay,” and ‘gay/leshian,” significant differences
in sexual behaviors and sexual attractions were observed between
each adjacent grouping. Furthermore, expanding on Vrangalova
and Savin-Williams' (2010, 2012) research, we observed signifi-
cant differences in sexua fantasies between each grouping. The
replication of the previous model and the addition of the signifi-
cant findings in relation to sexual fantasies supports the idea first
described by Kinsey et al. (1948) that sexual orientation exists on
a continuum.

We sought to better understand whether individuals who select
a nonheterosexual identity would have a higher birth order than
those who select a heterosexua identity and individuals who
endorse same-sex sexua attraction would have a higher birth order

Table 4

than those who do not endorse a same-sex sexua attraction.
Additionally, individuals who endorse same-sex sexua behaviors
would have a higher birth order than those who do not endorse
having same-sex sexual attractions and individuals who acknowl-
edge having same-sex sexual fantasies would have a higher birth
order than those who do not acknowledge having a same-sex
sexua fantasy. Unlike previous earlier studies (e.g., Blanchard et
al., 2006; Bogaert, 2002, 2003a; Cantor et a., 2002) but in line
with Kishida and Rahman’s (2015) study, a FBOE was not ob-
served in the present sample, regardiess of which dimension of
sexua orientation was used to group individuals into ‘heterosex-
ual’ and ‘nonheterosexual’ categories.

It is plausible that FBOE was not demonstrated within our
current results because of obtaining more heterogeneous samples
than previous studies for the heterosexual and nonheterosexual
groupings. In the seminal studies on birth order (e.g., Slater, 1962)
as well as more recent studies (e.g., Blanchard & Sheridan, 1992,
1992; Blanchard & Bogaert, 1996; Gomez-Gil et a., 2011; Slater,
1962; VanderLaan & Vasey, 2011) the researchers obtained more
homogenous groupings for the heterosexual and homosexual
groupings using convenience sampling and/or data matching tech-
niques. Researchers use data matching to ensure equal group size
in the differing between group conditions in an experiment. How-

Same Sex and Opposite Sex Sexual Fantasies in Men for the Five Sexual Orientation Groupings

Same sex sexual fantasies

Opposite sex sexua fantasies

Number of
fantasies Difference in groups Number of fantasies Difference in groups
Grouping n M D t test df M D t test df
Heterosexual 500 321 14.53 92.22 23.23
—4.59"" 59.3 3.70" 63.7
Mostly heterosexual 57 21.09 28.98 76.79 30.49
—4.36"" 78 3.62" 78
Bisexual 23 52.48 29.48 49.48 30.70
=711 23 6.77" 24.25
Mostly gay 20 96.65 4.15 5.05 6.49
-173 136 2.60" 20.41
Gay 118 98.75 514 1.20 301

“p<.05 "p<.0L **p< .00L
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Independent t Tests Results for Sater’s Index (), Berglin's Index (Bl), and Blanchard's
Proportion (BP) and Self-Identification of Sexual Orientation, Behaviors, Attractions,

and Fantasies
Heterosexual Nonheterosexual
group group
Variable t df p M D M D
Identification
Sl 0.704 556 48 49 43 .46 44
BI 0.818 616 41 49 .26 A7 27
BP 0.851 616 40 27 .20 .24 .19
Behavior
Sl —1.290 647 .20 49 43 44 44
BI -0.971 720 .23 49 .26 A7 27
BP —0.831 720 41 .26 .20 .24 .20
Attraction
Sl —1.118 647 .26 49 43 44 44
BI -1.076 720 .28 49 .25 A7 .26
BP —0.720 720 A7 .26 .20 .24 .20
Fantasies
Sl —1.400 647 .16 49 43 44 43
BI —1.404 720 .16 49 .26 A7 .26
BP —-0.134 720 .89 .25 .20 .25 .20

Note. All results nonsignificant.

ever, with the absence of an established observable benchmark to
gauge the external validity of the data matched information, un-
intended biases could be introduced (Arceneaux, Gerber, & Green,
2010).

We also purposefully did not use data matching technique in an
effort to obtain a more racialy diverse sample. Although most
previous studies participants were predominately white (e.g.,
Blanchard & Sheridan, 1992; Blanchard et al., 1995; Bogaert,
2003a; Cantor et a., 2002; Kinsey, Pomeroy, & Martin, 1948;
Slater, 1962), we were able to obtain a more racialy diverse
sample as noted above. In the 2010 census, 72% of the U.S.
population identified as white (U. S. Census Bureau, 2010), and in
the current Study 77.3% of the participants identified as white.
Thus the current sample is more reflective of the general popula-
tion of the U.S. than other FBOE studies. The main concern for
only using white participants in the past is attributable to family
size differences between white and nonwhite individuals.
Blanchard’s (2014) proportion addresses the concern with family
size and therefore al participants data regardless of race or
ethnicity were analyzed.

Additionally, the hypotheses were not supported potentialy asa
result of FBOE not being observed in a diverse population as-
sessed for sexua orientation along a continuum. The previous
studies looking at FBOE compare only two sexual orientation
identifications found at the extreme ends of the sexual orientation
spectrum (homosexual and heterosexual). Several studies com-
pared the birth order of self-identified ‘heterosexua’ individuals
with clients presenting for treatment at a clinic specializing in
individuals with gender dysphoria, identifying as ‘homosexua’
(e.g., Blanchard & Sheridan, 1992; Blanchard et al., 1995).

Of note in the literature of the fraterna birth order effect is the
tendency to pathologize development of a nonheterosexual orien-
tation. Initial FBOE research using individuals who identify with
gender dysphoria as representative of all nonheterosexual men

demonstrates a misunderstanding of the development of a nonhet-
erosexual orientation and how an individual experiencing gender
dysphoria is perceived both by the medical community and soci-
ety. Although an entire discussion on gender dysphoria and gender
identity development is not the focus of this discussion, it is
pertinent to acknowledge that gender dysphoria is not a stage in
nonheterosexual orientation development (Bilodeau & Renn,
2005; Cass, 1979; Diamond, 1998; Savin-Williams & Diamond,
2000), nor is it predictive that a child or adolescent that presents
with gender dysphoria will necessarily become an adult who
endorses a nonheterosexual orientation (for further discussion, see
Drescher & Byne, 2012; Toscano & Maynard, 2014). To tie
homosexual orientation to gender dysphoria alludes to a potential
medical intervention (for gender dysphoria) to a recognized non-
medical condition (one’'s sexua orientation). Therefore, a homo-
geneous homosexual male grouping using only men who identify
as having gender dysphoria is potentially not representative of all
nonheterosexual men. Researchers who use men who present with
gender dysphoria or are transgender should exercise extreme cau-
tion when attempting to generalize results to nonrepresentative
populations.

Furthermore, the literature presents the MIH as an aggressive
explanation to the nonheterosexual orientation of a subsequent
male child. The expectant mother’ simmune system is presented as
recognizing the presence of a male fetus and ‘attacking’ the fetus.
The immune system is not an aggressive, attack defense mecha-
nism, but rather a complex cell memory system (e.g., Barbano,
Spivak, Feng, Antoniotti, & Mishra, 2005). If the immune system
is a memory system, then the mother’'s immune system is not
attacking the male fetus and should not be presented as such.
Future researchers are encouraged to ensure that discussion of
sexua orientation and gender identity development is not pre-
sented as containing a pathological origin, but rather explored as
naturally occurring differencesin the spectrum of human sexuality.
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Despite these potential limitations, the relevance of the current
findings helps potentialy clarify the impact of the FBOE.
Blanchard (2014) states the FBOE has arelatively small effect size
with the current definition of using effect sizes. The relatively
small effect sizes of FBOE found in previous literature on more
homogenous samples speaks to the sensitivity of the actual effect.
Not finding the FBOE in a diverse sample alters the applicability
of the effect to al populations. Our data suggest the FBOE might
not be generalizable to the spectrum of sexual orientation. The
FBOE might be present in more dichotomous populations such as
sex offenders (e.g., Laumi€'re, Harris, Quinsey, & Rice, 1998),
clients with gender dysphoria (e.g., Blanchard & Sheridan, 1992;
Blanchard & Bogaert, 1996), and individuals who are transgen-
dered (e.g., Gomez-Gil et ., 2011). Thus the FBOE may not be
generalizable to the entire spectrum of sexual orientation, but
rather to extreme points on the sexual orientation spectrum.

Future research into FBOE needs to address an important vari-
able not discussed in the FBOE literature, fraternal sibling spacing.
Fraternal sibling spacing is defined as the number of years in age
between a male and his next oldest biological brother from the
same mother. The MIH is hypothesized as a lifelong response of a
mother to her unborn male child. However, many common immu-
nities do not last a lifetime, and therefore the mother’s hypothe-
sized immune system response to male H-Y antigens could betime
limited. Antibody levels pesk usualy within a few weeks post
vaccination for common vaccines like influenza (Castilla et a.,
2013) and gradually begin to decline (e.g., tetanus vaccinations fall
below minimum level after 10 years; Centers for Disease Control,
2014). If the MIH is not a lifelong immunization, then the shorter
the sibling spacing is between two brothers, the higher probability
that the MIH impacts the younger brother in the dyad and therefore
the FBOE could be moderated or mediated by fraternal sibling
spacing.

We sought to use a multidimensional assessment of sexual
orientation to help strengthen the literature on FBOE; however,
current results failed to support the FBOE. Thus FBOE may not be
observed across the sexua orientation spectrum. Together, our
findings illustrate the importance of using a multidimensional
assessment of sexual orientation when conducting research on the
etiologies and biodemographic markers of sexual orientation. Fu-
ture research on multidimensional assessment of sexual orientation
and FBOE should evaluate whether fraternal sibling spacing is a
potential mediator or moderator of the FBOE. In the meantime,
researchers should begin to use multidimensional assessment of
sexua orientation to recruit and analyze participants who are
normally underrepresented or undersampled in current literature
on nonheterosexual individuals. These results inform practitioners
about the unique dimensions that shape a person’s unique experi-
ence regarding his or her own sexua orientation.

References

Adsera, A. (2004). Changing fertility rates in developed countries. The
impact of labor market institutions. Journal of Population Economics,
17, 17—43. http://dx.doi.org/10.1007/s00148-003-0166-x

Allen, L. S,, & Gorski, R. A. (1992). Sexual orientation and the size of the
anterior commissure in the human brain. PNAS Proceedings of the
National Academy of Sciences of the United States of America, 89,
7199-7202. http://dx.doi.org/10.1073/pnas.89.15.7199

American Psychological Association. (2013). Sexual orientation and ho-
mosexuality. Retrieved January 27, 2013, from the APA website at
http://www.apa.org/hel pcenter/sexual -orientation.aspx

Arceneaux, K., Gerber, A. S., & Green, D. P. (2010). A cautionary note on
the use of matching to estimate causal effects: An empirical example
comparing matching estimates to an experimental benchmark. Sociolog-
ical Methods & Research, 39, 256-282. http://dx.doi.org/10.1177/
0049124110378098

Badgett, L., & Goldberg, N. (2009). Best practices for asking questions
about sexual orientation on surveys. Los Angeles, CA: UCLA Law
School.

Bailey, J. M., Dunne, M. P., & Martin, N. G. (2000). Genetic and envi-
ronmental influences on sexua orientation and its correlates in an
Australian twin sample. Journal of Personality and Social Psychology,
78, 524-536. http://dx.doi.org/10.1037/0022-3514.78.3.524

Bailey, J. M., & Zucker, K. J. (1995). Childhood sex-typed behavior and
sexual orientation: A conceptual analysis and quantitative review. De-
velopmental Psychology, 31, 43-55. http://dx.doi.org/10.1037/0012-
1649.31.1.43

Baldwin, A., Dodge, B., Schick, V., Hubach, R. D., Bowling, J., Mal-
ebranche, D., . . . Fortenberry, J. D. (2014). Sexua self-identification
among behavioraly bisexua men in the Midwestern United States.
Archives of Sexual Behavior. Advance online publication.

Barbano, P. E., Spivak, M., Feng, J., Antoniotti, M., & Mishra, B. (2005).
A coherent framework for multiresolution analysis of biological net-
works with “memory”: Ras pathway, cell cycle, and immune system.
PNAS Proceedings of the National Academy of Sciences of the United
Sates of America, 102, 6245-6250. http://dx.doi.org/10.1073/pnas
.0500554102

Berglin, C. G. (1982). Birth order as a quantitative expression of date of
birth. Journal of Epidemiology and Community Health, 36, 298—-302.
http://dx.doi.org/10.1136/jech.36.4.298

Berglund, H., Lindstrém, P., & Savic, |. (2006). Brain response to putative
pheromones in lesbian women. PNAS Proceedings of the National
Academy of Sciences of the United Sates of America, 103, 8269—8274.
http://dx.doi.org/10.1073/pnas.0600331103

Bilodeau, B. L., & Renn, K. A. (2005). Anaysis of LGBT identity
development models and implications for practice. New directions for
student services. In R. L. Sanlo (Ed.), Gender identity and sexual
orientation: Research, policy, and personal perspectives (Vol. 111, pp.
25-40). San Francisco, CA: Jossey-Bass. http://dx.doi.org/10.1002/ss
a7l

Blanchard, R. (2001). Fraterna birth order and the maternal immune
hypothesis of male homosexuality. Hormones and Behavior, 40, 105—
114. http://dx.doi.org/10.1006/hbeh.2001.1681

Blanchard, R. (2014). Detecting and correcting for family size differences
in the study of sexual orientation and fraternal birth order. Archives of
Sexual Behavior, 43, 845-852. http://dx.doi.org/10.1007/s10508-013-
0245-3

Blanchard, R., & Bogaert, A. F. (1996). Homosexuality in men and number
of older brothers. The American Journal of Psychiatry, 153, 27-31.
http://dx.doi.org/10.1176/ajp.153.1.27

Blanchard, R., Cantor, J. M., Bogaert, A. F., Breedlove, S. M., & Ellis, L.
(2006). Interaction of fraternal birth order and handedness in the devel-
opment of male homosexuality. Hormones and Behavior, 49, 405-414.
http://dx.doi.org/10.1016/j.yhbeh.2005.09.002

Blanchard, R., & Sheridan, P. M. (1992). Sibship size, sibling sex ratio,
birth order, and parental age in homosexual and nonhomosexual gender
dysphorics. Journal of Nervous and Mental Disease, 180, 40—47. http:/
dx.doi.org/10.1097/00005053-199201000-00009

Blanchard, R., Zucker, K. J.,, Bradley, S. J., & Hume, C. S. (1995). Birth
order and sibling sex ratio in homosexual male adolescents and probably
prehomosexual feminine boys. Developmental Psychology, 31, 22-30.
http://dx.doi.org/10.1037/0012-1649.31.1.22


http://dx.doi.org/10.1007/s00148-003-0166-x
http://dx.doi.org/10.1073/pnas.89.15.7199
http://www.apa.org/helpcenter/sexual-orientation.aspx
http://dx.doi.org/10.1177/0049124110378098
http://dx.doi.org/10.1177/0049124110378098
http://dx.doi.org/10.1037/0022-3514.78.3.524
http://dx.doi.org/10.1037/0012-1649.31.1.43
http://dx.doi.org/10.1037/0012-1649.31.1.43
http://dx.doi.org/10.1073/pnas.0500554102
http://dx.doi.org/10.1073/pnas.0500554102
http://dx.doi.org/10.1136/jech.36.4.298
http://dx.doi.org/10.1073/pnas.0600331103
http://dx.doi.org/10.1002/ss.171
http://dx.doi.org/10.1002/ss.171
http://dx.doi.org/10.1006/hbeh.2001.1681
http://dx.doi.org/10.1007/s10508-013-0245-3
http://dx.doi.org/10.1007/s10508-013-0245-3
http://dx.doi.org/10.1176/ajp.153.1.27
http://dx.doi.org/10.1016/j.yhbeh.2005.09.002
http://dx.doi.org/10.1097/00005053-199201000-00009
http://dx.doi.org/10.1097/00005053-199201000-00009
http://dx.doi.org/10.1037/0012-1649.31.1.22

SEXUAL ORIENTATION AND FRATERNAL BIRTH ORDER 121

Bogaert, A. F. (1997). Birth order and sexua orientation in women.
Behavioral Neuroscience, 111, 1395-1397. http://dx.doi.org/10.1037/
0735-7044.111.6.1395

Bogaert, A. (2002). Recent research on sexual orientation and fraternal
birth order. Canadian Journal of Human Sexuality, 11, 101-107.

Bogaert, A. F. (2003a). The interaction of fraternal birth order and body
sizein male sexua orientation. Behavioral Neuroscience, 117, 381-384.
http://dx.doi.org/10.1037/0735-7044.117.2.381

Bogaert, A. F. (2003b). Number of older brothers and sexua orientation:
New tests and the attraction/behavior distinction in two national proba-
bility samples. Journal of Personality and Social Psychology, 84, 644—
652. http://dx.doi.org/10.1037/0022-3514.84.3.644

Bogaert, A. F. (2007). Extreme right-handedness, older brothers, and
sexual orientation in men. Neuropsychology, 21, 141-148. http://dx.doi
.0rg/10.1037/0894-4105.21.1.141

Byne, W., Tobet, S., Mattiace, L. A., Lasco, M. S., Kemether, E., Edgar,
M. A., ... Jones, L. B. (2001). The interstitial nuclei of the human
anterior hypothalamus: An investigation of variation with sex, sexual
orientation, and HIV status. Hormones and Behavior, 40, 86-92. http://
dx.doi.org/10.1006/hbeh.2001.1680

Cantor, J. M., Blanchard, R., Paterson, A. D., & Bogaert, A. F. (2002).
How many gay men owe their sexua orientation to fraternal birth order?
Archives of Sexual Behavior, 31, 63-71. http://dx.doi.org/10.1023/A:
1014031201935

Cass, V. C. (1979). Homosexual identity formation: A theoretical model.
Journal of Homosexuality, 4, 219-235. http://dx.doi.org/10.1300/
J082v04n03_01

Cadtilla, J., Martinez-Baz, |., Martinez-Artola, V., Reina, G., Pozo, F.,
GarciaCenoz, M., . . . Barricarte, A., & the Primary Health Care Sentinel
Network, & the Network for Influenza Surveillance in Hospitals of
Navarre. (2013). Decline in influenza vaccine effectiveness with time
after vaccination, Navarre, Spain, season 2011/12. Eurosurveillance, 18,
1-8.

Centers for Disease Control. (2014, Feb 27). Diphtheria, tetanus, and
pertussis vaccines: DTaP, Td, and Tdap. Retrieved from http://www
.cdc.gov/vaccinesafety/V accines/dtap/dtapindex.html

Diamond, L. M. (1998). Development of sexua orientation among ado-
lescent and young adult women. Developmental Psychology, 34, 1085—
1095. http://dx.doi.org/10.1037/0012-1649.34.5.1085

Diamond, L. M. (2005). A new view of leshian subtypes: Stable versus
fluid identity trajectories over an eight year period. Psychology of
Women Quarterly, 29, 119-128. http://dx.doi.org/10.1111/j.1471-6402
.2005.00174.x

Dodge, B., Reece, M., & Gebhard, P. H. (2008). Kinsey and beyond: Past,
present, and future considerations for research on male bisexuality.
Journal of Bisexuality, 8, 175-189. http://dx.doi.org/10.1080/
15299710802501462

Drescher, J.,, & Byne, W. (2012). Gender dysphoric/gender variant (GD/
GV) children and adolescents. Summarizing what we know and what we
have yet to learn. Journal of Homosexuality, 59, 501-510. http://dx.doi
.0rg/10.1080/00918369.2012.653317

Ellis, L., & Ames, M. A. (1987). Neurohormonal functioning and sexual
orientation: A theory of homosexuality-heterosexuality. Psychological
Bulletin, 101, 233-258. http://dx.doi.org/10.1037/0033-2909.101.2.233

Ellis, L., & Blanchard, R. (2001). Birth order, sibling sex ratio, and
maternal miscarriages in homosexual and heterosexual men and women.
Personality and Individual Differences, 30, 543-552. http://dx.doi.org/
10.1016/S0191-8869(00)00051-9

Ellis, L., & Cole-Harding, S. (2001). The effects of prenatal stress, and of
prenatal acohol and nicotine exposure, on human sexua orientation.
Physiology & Behavior, 74(1-2):213-226. http://dx.doi.org/10.1016/
S0031-9384(01)00564-9

Ellis, L., Peckham, W., Ames, M. A., & Burke, D. (1988). Sexua Orien-
tation of human offspring may be altered by severe maternal stress

during pregnancy. Journal of Sex Research, 25, 152-157. http://dx.doi
.0rg/10.1080/00224498809551449

Glover, J. A., Gdlliher, R. V., & Lamere, T. G. (2009). Identity develop-
ment and exploration among sexual minority adolescents. Examination
of a multidimensional model. Journal of Homosexuality, 56, 77-101.
http://dx.doi.org/10.1080/00918360802551555

Gomez-Gil, E., Esteva, I., Carrasco, R., Almaraz, M. C., Pasaro, E.,
Salamero, M., & Guillamon, A. (2011). Birth order and ratio of brothers
to sisters in Spanish transsexuals. Archives of Sexual Behavior, 40,
505-510. http://dx.doi.org/10.1007/s10508-010-9614-3

Grimbos, T., Dawood, K., Burriss, R. P., Zucker, K. J,, & Puts, D. A.
(2010). Sexual orientation and the second to fourth finger length ratio: A
meta-analysis in men and women. Behavioral Neuroscience, 124, 278—
287. http://dx.doi.org/10.1037/a0018764

Kinsey, A. C. (1941). Homosexuality: Criteria for a hormonal explanation
of the homosexual. Journal of Clinical Endocrinology, 1, 424—-428.
http://dx.doi.org/10.1210/jcem-1-5-424

Kinsey, A. C., Pomeroy, W. B., & Martin, C. E. (1948). Sexual behavior
in the human male. Bloomington, IN: W. B. Saunders Company.

Kishida, M., & Rahman, Q. (2015). Fraternal birth order and extreme
right-handedness as predictors of sexual orientation and gender noncon-
formity in men. Archives of Sexual Behavior. Advance online publica-
tion.

Klein, F., Sepekoff, B., & Wolf, T. J (1985). Sexua orientation: A
multi-variable dynamic process. Journal of Homosexuality, 11, 35—49.
http://dx.doi.org/10.1300/J082v11n01_04

Lalumie're, M. L., Harris, G. T., Quinsey, V. L., & Rice, M. E. (1998).
Sexual deviance and number of older brothers among sexual offenders.
Sexual Abuse: A Journal of Research and Treatment, 10, 5-15.

LeVay, S. (1991). A difference in hypothalamic structure between hetero-
sexual and homosexual men. Science, 253, 1034-1037. http://dx.doi
.0rg/10.1126/science.1887219

Lippa, R. A. (2008). The relation between childhood gender nonconformity
and adult masculinity-femininity and anxiety in heterosexual and homo-
sexual men and women. Sex Roles, 59, 684—693. http://dx.doi.org/
10.1007/s11199-008-9476-5

MacCulloch, M. J., & Waddington, J. L. (1981). Neuroendocrine mecha-
nisms and the aetiology of male and female homosexuality. The British
Journal of Psychiatry, 139, 341-345. http://dx.doi.org/10.1192/bjp.139
4.341

McCormick, C. M., & Witelson, S. F. (1994). Functional cerebral asym-
metry and sexual orientation in men and women. Behavioral Neurosci-
ence, 108, 525-531. http://dx.doi.org/10.1037/0735-7044.108.3.525

Rahman, Q. (2005). The neurodevelopment of human sexua orientation.
Neuroscience and Biobehavioral Reviews, 29, 1057-1066. http://dx.doi
.0rg/10.1016/j.neubiorev.2005.03.002

Rahman, Q., Clarke, K., & Morera, T. (2009). Hair whorl direction and
sexual orientation in human males. Behavioral Neuroscience, 123, 252—
256. http://dx.doi.org/10.1037/a0014816

Savin-Williams, R. C., & Diamond, L. M. (2000). Sexual identity trajec-
tories among sexual-minority youths: Gender comparisons. Archives of
Sexual Behavior, 29, 607-627. http://dx.doi.org/10.1023/A:
1002058505138

Schwartz, G., Kim, R. M., Kolundzija, A. B., Rieger, G., & Sanders, A. R.
(2010). Biodemographic and physical correlates of sexual orientation in
men. Archives of Sexual Behavior, 39, 93-109. http://dx.doi.org/
10.1007/s10508-009-9499-1

Sell, R. (2007). The health of sexual minorities: Public Health perspectives
on leshian, gay, bisexual, and transgender populations. New York, NY:
Springer Science + Business Media

Slater, E. (1962). Birth order and maternal age of homosexuals. The
Lancet, 279, 69—71. http://dx.doi.org/10.1016/S0140-6736(62)91719-1

Swaab, D. F. (2007). Sexual differentiation of the brain and behavior. Best
Practice & Research Clinical Endocrinology & Metabolism: Clinical


http://dx.doi.org/10.1037/0735-7044.111.6.1395
http://dx.doi.org/10.1037/0735-7044.111.6.1395
http://dx.doi.org/10.1037/0735-7044.117.2.381
http://dx.doi.org/10.1037/0022-3514.84.3.644
http://dx.doi.org/10.1037/0894-4105.21.1.141
http://dx.doi.org/10.1037/0894-4105.21.1.141
http://dx.doi.org/10.1006/hbeh.2001.1680
http://dx.doi.org/10.1006/hbeh.2001.1680
http://dx.doi.org/10.1023/A:1014031201935
http://dx.doi.org/10.1023/A:1014031201935
http://dx.doi.org/10.1300/J082v04n03_01
http://dx.doi.org/10.1300/J082v04n03_01
http://www.cdc.gov/vaccinesafety/Vaccines/dtap/dtapindex.html
http://www.cdc.gov/vaccinesafety/Vaccines/dtap/dtapindex.html
http://dx.doi.org/10.1037/0012-1649.34.5.1085
http://dx.doi.org/10.1111/j.1471-6402.2005.00174.x
http://dx.doi.org/10.1111/j.1471-6402.2005.00174.x
http://dx.doi.org/10.1080/15299710802501462
http://dx.doi.org/10.1080/15299710802501462
http://dx.doi.org/10.1080/00918369.2012.653317
http://dx.doi.org/10.1080/00918369.2012.653317
http://dx.doi.org/10.1037/0033-2909.101.2.233
http://dx.doi.org/10.1016/S0191-8869%2800%2900051-9
http://dx.doi.org/10.1016/S0191-8869%2800%2900051-9
http://dx.doi.org/10.1016/S0031-9384%2801%2900564-9
http://dx.doi.org/10.1016/S0031-9384%2801%2900564-9
http://dx.doi.org/10.1080/00224498809551449
http://dx.doi.org/10.1080/00224498809551449
http://dx.doi.org/10.1080/00918360802551555
http://dx.doi.org/10.1007/s10508-010-9614-3
http://dx.doi.org/10.1037/a0018764
http://dx.doi.org/10.1210/jcem-1-5-424
http://dx.doi.org/10.1300/J082v11n01_04
http://dx.doi.org/10.1126/science.1887219
http://dx.doi.org/10.1126/science.1887219
http://dx.doi.org/10.1007/s11199-008-9476-5
http://dx.doi.org/10.1007/s11199-008-9476-5
http://dx.doi.org/10.1192/bjp.139.4.341
http://dx.doi.org/10.1192/bjp.139.4.341
http://dx.doi.org/10.1037/0735-7044.108.3.525
http://dx.doi.org/10.1016/j.neubiorev.2005.03.002
http://dx.doi.org/10.1016/j.neubiorev.2005.03.002
http://dx.doi.org/10.1037/a0014816
http://dx.doi.org/10.1023/A:1002058505138
http://dx.doi.org/10.1023/A:1002058505138
http://dx.doi.org/10.1007/s10508-009-9499-1
http://dx.doi.org/10.1007/s10508-009-9499-1
http://dx.doi.org/10.1016/S0140-6736%2862%2991719-1

122 CURRIN, GIBSON, AND HUBACH

and Experimental, 21, 431-444. http://dx.doi.org/10.1016/j.beem.2007
.04.003

Swaab, D. F., & Hofman, M. A. (1990). An enlarged suprachiasmatic
nucleus in homosexual men. Brain Research, 537, 141-148. http://dx
.doi.org/10.1016/0006-8993(90)90350-K

Toscano, M. E., & Maynard, E. (2014). Understanding the link: “Homo-
sexuality,” gender identity, and the DSM. Journal of LGBT Issues in
Counseling, 8, 248-263. http://dx.doi.org/10.1080/15538605.2014
.897296

U.S. Census Bureau. (2010). The white population: 2010. Retrieved De-
cember 10, 2014, from http://www.census.gov/prod/cen2010/briefs/
€2010br-05.pdf

VanderLaan, D. P., & Vasey, P. L. (2011). Male sexual orientation in
independent Samoa: Evidence for fraterna birth order and maternal
fecundity effects. Archives of Sexual Behavior, 40, 495-503. http://dx
.doi.org/10.1007/s10508-009-9576-5

Vrangalova, Z., & Savin-Williams, R. C. (2010). Correlates of same-sex
sexuality in heterosexually identified young adults. Journal of Sex Re-
search, 47, 92-102. http://dx.doi.org/10.1080/00224490902954307

Vrangalova, Z., & Savin-Williams, R. C. (2012). Mostly heterosexual and
mostly gay/lesbian: Evidence for new sexual orientation identities. Ar-
chives of Sexual Behavior, 41, 85-101. http://dx.doi.org/10.1007/
s10508-012-9921-y

Weinrich, J. D., & Klein, F. (2002). Bi-gay, bi-straight, and bi-bi: Three
bisexual subgroups identified using cluster analysis of the Klein sexual
orientation grid. Journal of Bisexuality, 2, 109-139. http://dx.doi.org/
10.1300/J159v02n04_07

Received December 28, 2014
Revision received March 16, 2015
Accepted March 17, 2015 =

more in this process.

Please note the following important points:

review.

within the context of existing research.

change” as well.

thoroughly.

manuscript-ce-video.aspx.

Members of Underrepresented Groups:
Reviewers for Journal Manuscripts Wanted

If you are interested in reviewing manuscripts for APA journals, the APA Publications and
Communications Board would like to invite your participation. Manuscript reviewers are vita to the
publications process. As a reviewer, you would gain valuable experience in publishing. The P&C
Board is particularly interested in encouraging members of underrepresented groups to participate

If you are interested in reviewing manuscripts, please write APA Journals at Reviewers@apa.org.

e To be selected as a reviewer, you must have published articles in peer-reviewed journals. The
experience of publishing provides a reviewer with the basis for preparing a thorough, objective

e Tobeselected, itiscritical to bearegular reader of the five to six empirical journalsthat are most
central to the area or journal for which you would like to review. Current knowledge of recently
published research provides a reviewer with the knowledge base to evaluate a new submission

e To select the appropriate reviewers for each manuscript, the editor needs detailed information.
Please include with your letter your vita. In the letter, please identify which APA journal(s) you
are interested in, and describe your area of expertise. Be as specific as possible. For example,
“social psychology” is not sufficient—you would need to specify “social cognition” or “attitude

e Reviewing a manuscript takes time (1-4 hours per manuscript reviewed). If you are selected to
review a manuscript, be prepared to invest the necessary time to evaluate the manuscript

APA now has an online video course that provides guidance in reviewing manuscripts. To learn
more about the course and to access the video, visit http://www.apa.org/pubs/authors/review-



http://dx.doi.org/10.1016/j.beem.2007.04.003
http://dx.doi.org/10.1016/j.beem.2007.04.003
http://dx.doi.org/10.1016/0006-8993%2890%2990350-K
http://dx.doi.org/10.1016/0006-8993%2890%2990350-K
http://dx.doi.org/10.1080/15538605.2014.897296
http://dx.doi.org/10.1080/15538605.2014.897296
http://www.census.gov/prod/cen2010/briefs/c2010br-05.pdf
http://www.census.gov/prod/cen2010/briefs/c2010br-05.pdf
http://dx.doi.org/10.1007/s10508-009-9576-5
http://dx.doi.org/10.1007/s10508-009-9576-5
http://dx.doi.org/10.1080/00224490902954307
http://dx.doi.org/10.1007/s10508-012-9921-y
http://dx.doi.org/10.1007/s10508-012-9921-y
http://dx.doi.org/10.1300/J159v02n04_07
http://dx.doi.org/10.1300/J159v02n04_07

