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Introduction

The term fraternal birth order effect refers to the finding that

homosexual men, on average, have greater numbers of older

brothers than do demographically comparable heterosexual

men. This finding has been demonstrated in studies conducted

in theU.K., the U.S.A., Canada, Finland, Independent Samoa,

Italy, theNetherlands,Spain,andTurkey.Severalarticleshave

reviewed the history of this research area and summarized the

evidence available at their time of publication (Blanchard,

1997, 2004, 2008; Bogaert & Skorska, 2011).

KishidaandRahman (2015) recentlypublishedanempirical

studyofmalesexualorientation inrelationtosubjects’numbers

of older brothers, hand-preference, and self-reported childhood

effeminacy. They concluded, in regard to their comparisons of

homosexual and heterosexual subjects on older brothers, that

‘‘The results did not replicate the fraternal birth order effect.’’

The purpose of this Commentary is to argue that Kishida and

Rahman’s categorical conclusion, as flatly worded in their

Abstract, is overstated and potentiallymisleading.Wewill take

the position that Kishida and Rahman’s study did produce evi-

dence of a fraternal birth order effect, and that their results are in

line with the great bulk of previous studies on this topic.

The simplest of Kishida and Rahman’s birth order analyses

was a set of four univariate t tests, with group (homosexual or

heterosexual)as theindependentvariable,andnumbersofolder

brothers, older sisters, younger brothers, and younger sisters as

the dependent variables. In these and in their other statistical

tests, they reported and based their conclusions on two-tailed

probabilities.

The homosexual group had a greater mean number of older

brothers than did the heterosexual group, but the difference was

not statistically significant (p= .09); similarly, the homosexual

group had a greater mean number of older sisters but that result

was also not significant (p= .14). The homosexual group

had significantly smaller mean numbers of younger brothers

(p= .03) and younger sisters (p= .03).

That pattern of results is precisely the pattern predicted by

Blanchard(2014)forthecasewhenafraternalbirthordereffect is

presentbut is obscuredbyasignificantly lower sibship size in the

homosexual group.Blanchard recommended that comparability

of sibship sizes be assessed using the variable other siblings,

definedas thesumofoldersisters,youngerbrothers,andyounger

sisters. Kishida and Rahman found that the homosexual group

did, in fact, have a significantly smaller family size, asmeasured

by the other-siblings variable.1 Kishida and Rahman went on to

carry out a type of family-size correction recommended by

Blanchardasonepotential fix formismatched family sizes,but

the adjusted statistics for older brothers produced a virtually

identical result (p= .10).

& Ray Blanchard

ray.blanchard.phd@gmail.com

1 Department of Psychiatry, University of Toronto, Toronto, ON

M5T 1R8, Canada

2 Gender Identity Clinic, Child, Youth and Family Services,

Centre for Addiction andMental Health, Toronto, ON, Canada

1 Tangentially, this result is consistentwithat least one large-scale study

finding that homosexual men have smaller average family sizes than do

heterosexualmen(Blanchard,2012). It is inconsistentwith thebalancing

selection hypothesis that genes predisposing men to homosexuality

escapeelimination from thepopulationbecause thedecreased fertility of

men with the heritable form of homosexuality is offset by an increased

fertility among biological relatives who carry the same genetic variants.
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Applicability of a One-Tailed Test for Older
Brothers

It is clear from the t test results already presented that a one-

tailed test of the prediction that homosexualmen should have

more older brothers than heterosexual men would be sig-

nificant at p\.05. Kishida and Rahman do not explicitly make

that point, although theydo refer to the t test for older brothers as

indicating a‘‘trend.’’

The difference between Kishida and Rahman’s interpreta-

tion of their finding for older brothers as negative and our in-

terpretation of the same finding as positive comes down to the

justification for accepting a one-tailed test. In their view, prior

research on fraternal birth order and sexual orientation has re-

sulted in a‘‘poor consensus,’’which would argue against a one-

tailed test based on strong directional expectations. In our view,

prior research has produced the most consistent findings one

could possibly hope for in the real-life investigation of a non-

obvious association, and therefore the interpretation of a one-

tailed test is amply justified.Wewill support our position in two

ways: first, by critically examining the studies that Kishida and

Rahman cite as providing important negative results on older

brothers and homosexuality and, second, by conducting a new

meta-analysis of relevant studies as free as possible from any

bias on our part.

Critiques of King et al. (2005), Frisch and Hviid
(2006), Zietsch et al. (2012), and Bogaert (2010)

Kishida and Rahman used a handful of studies to support their

position that the empirical evidence for a fraternal birth order

effect is inconclusive. These studies are presumably important,

inKishida andRahman’s view, because of their relatively large

sample sizes. In our view, they have over-interpreted the results

of one study (King et al., 2005) andminimized the questionable

or limitedmethodologyof threeothers (Bogaert, 2010;Frisch&

Hviid, 2006; Zietsch et al. (2012).

King et al. (2005)

Kingetal. (2005) found thathomosexualmenhavesignificantly

more older brothers and older sisters than do heterosexualmen,

with the between-groups difference in older brothers being

larger. King et al. discuss only one possible interpretation or

implication of their result for older sisters: ‘‘The birth order

effect for gaymales has been interpreted as apossiblematernal

immune reaction against Y-linked histocompatibility anti-

gens…that results in homosexuality…. However, it is diffi-

cult to seehow thismight beso ifourfindingabout older sisters

is upheld’’ (p. 121). Kishida and Rahman (2015) repeatedly

cited King et al.’s finding for older sisters as important evi-

dence against the reliability of the fraternal birth order effect.

Neither King et al. (2005) or Kishida and Rahman (2015)

mention that the first author had already explained in several

publications that a secondary elevation of older sisters is to be

expected (e.g., Blanchard, 1997, 2004;Blanchard&Bogaert,

1996; Jones&Blanchard, 1998).Blanchard (1997)wrote that

‘‘A proband’s number of older brothers and number of older

sisters tend to be positively correlated. Therefore, if Proband

A has more older brothers than Proband B, Proband A is also

likely to have more older sisters than Proband B’’ (p. 38).

Blanchard (2004, p. 175) and Blanchard and Bogaert (1996,

p. 27) made the same point in similar language. Jones and

Blanchard (1998) took this phenomenon for granted (‘‘Of

course,boyswitholderbrothers tendalso tohaveolder sisters,’’

p. 777) and went on to develop separate formulas for homo-

sexual and heterosexual men intended to predict their birth

order among their sisters from their birth order among their

brothers.

Thus, thefinding thatbetween-groupsdifferences inolder sis-

ters are occasionally statistically significant is not strong evi-

dence against the fraternal birth order effect. The positive cor-

relation between older brothers and older sisters (except, perhaps,

in populations with very small average family sizes) makes it

probable that the expected excess of older brothers will be ac-

companied by a (usually lesser) excess of older sisters, and that

virtually guarantees that between-groups differences in older sis-

terswillsometimesbestatisticallysignificant.Onereasonthismay

occur is because any between-groups difference, however small,

in anyvariablewill test out as statistically significant if the sample

size is large enough.Asecondpossibility is thatwhen samples are

drawn from populations with relatively high fertility rates, the

positivecorrelationbetweenolderbrothersandoldersistersmakes

the observation of both sibling category effects in relation tomale

sexualorientationmore readilyobservable.Regarding this latter

possibility, samples from the high fertility Samoanpopulation

haverepeatedlyshownsimultaneousolderbrotherandoldersister

effects(VanderLaan&Vasey,2011;Vasey&VanderLaan,2007).

Importantly, however, direct comparison of the magnitudes of

these effects showed that the older brother effect takes precedence

(VanderLaan&Vasey, 2011).

Frisch and Hviid (2006)

Frisch and Hviid (2006) studied the family-demographic cor-

relates of homosexual (i.e., same-sex) and heterosexual (i.e.,

opposite-sex) marriage. There is no reason to suppose that the

factors that cause a homosexual man to choose to enter a same-

sex marriage are the same as the factors that caused him to

develop a homosexual orientation in the first place. Frisch and

Hviid acknowledged that distinction, although they worded it

differently:‘‘Because we do not know how representative men

and women in same-sex marriages are of homosexuals in
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general, ourfindings shouldnot beused incautiously to define

childhood determinants of sexual orientation’’ (p. 546).

FrischandHviid’s(2006)studywasnotdesignedspecifically

to study the fraternalbirthorder effect, and therearea few things

beyond the problematic usefulness of marriage as a proxy for

orientation that furthermake their studysuboptimalasa studyof

that effect. First, Frisch and Hviid studied same-sex marriages

occurring after 1989, the year in which same-sex marriage was

legalized in Denmark, but they studied opposite-sex marriages

occurring after 1970. This might have introduced artifactual

differences between the homosexual and heterosexual groups

that could affect detection of a fraternal birth order effect. Se-

cond, Frisch and Hviid truncated the sibship variables at three

siblings.Thus, forexample, thenumberofolderbrothers record-

ed for a subjectwas limited to four values: 0, 1, 2, and3 ormore.

Third, there were apparent problems in the methods used in

identifying and counting sibs from official records (Blanchard,

2007),whichFrisch andHviid acknowledgedandcorrected in a

partial reanalysis of their data (Frisch &Hviid, 2007).

Setting the aboveproblemsaside,however, there isonemore

thingthatmakesitdifficult tocompareFrischandHviid’s(2006)

studywith other studies on fraternal birth order: Their statistical

procedures were unlike those used in any other study on this

topic.We therefore reanalyzed Frisch andHviid’s data in order

to produce results comparable in form to the other findings re-

viewed in this Commentary. It is possible to approximate the

meannumbers of older brothers, older sisters, younger brothers,

andyounger sisters for thehomosexual andheterosexual groups

in Frisch and Hviid’s study. (We used the original 2006 rather

than the adjusted 2007 data because the 2007 article did not

report data on younger brothers and younger sisters, and also

becauseFrisch andHviid (2007) indicated that any incomplete

counting of siblingswouldmore likely affect older sisters than

older brothers—the latter being our primary concern.)

ThedataneededtocomputethesemeanscomefromTable4in

Frisch and Hviid (2006). We will illustrate these computations

with the 429,181 heterosexually married men. These comprised

309,126with0olderbrothers,96,447with1olderbrother,19,567

with 2 older brothers, and 4041 with 3 or more older brothers.

Because relatively few subjects had more than 3 siblings of any

given type,we treated subjectswith 3 ormore older brothers as if

they had exactly 3 older brothers, and we computed the ap-

proximate mean number of older brothers as follows: (09309,

126?1996,447?2919,567?394041)/429,181=0.34.Re-

peating this calculation for all relevant data yielded the following

means (withSDs inparentheses):Olderbrothers,homosexual=

0.37 (0.62), heterosexual, 0.34 (0.61); older sisters, homosexual=

0.30 (0.59), heterosexual, 0.27 (0.55); younger brothers, homo-

sexual= 0.39 (0.64), heterosexual= 0.47 (0.69); and younger

sisters, homosexual= 0.35 (0.60), heterosexual, 0.43 (0.65).

A series of t tests showed that the between-groups difference

in older brothers was not statistically significant, t(431069)=

1.82, p= .07. The homosexually married men had more older

sisters than the heterosexually married men, t(431069)=2.38,

p= .02, but fewer younger brothers, t(431069)=-4.55, p=

.000005, or younger sisters, t(431069)=-5.38, p= .00000008.

As a way of decreasing the impact of the most extreme and

least precise data-points—namely, 3? older brothers, 3? older

sisters, andsoon—wecarriedouta logarithmic transformationof

all the sibship variables, for example: log older brothers= log10
(older brothers?1).All between-groups differences in the trans-

formed data were statistically significant. The homosexually

marriedmen hadmore older brothers, t(431069)=2.09,p= .04,

and more older sisters, t(431069)=2.07, p= .04. They also had

fewer younger brothers, t(431069)=-4.59, p= .000004, and

younger sisters, t(431069)=-5.48, p= .00000004.

Insummary,FrischandHviid’s (2006)homosexuallymarried

men do appear to be born later in their sibships than their hetero-

sexually married men, although it is not possible to attribute this

finding to older brothers more than to older sisters. Despite the

large size of the sample, the focus of the study (marriage not ori-

entation) and the various methodological limitations mentioned

above preclude it from providing clear evidence about the exis-

tence of the fraternal birth order effect in homosexually oriented

men, one way or the other.

Bogaert (2010)

Although Bogaert’s (2010) analysis of birth order in relation to

male sexual orientation in a British probability sample did not

yield a statistically significant fraternal birth order effect, his

methodhad two limitations.Tobeginwith, this study compared

birth order in heterosexual versus gay?bisexual men com-

bined. The proportion of men in the gay?bisexual group who

reported bisexual patterns of attraction was 19% (26 of 134),

and the proportion with sexual experience who reported bi-

sexual patterns of behaviorwas 11%(13of 115).Thus, thefinal

sample of 132 gay?bisexual men used for the birth order

analysis included a substantial number of bisexual men. Given

that only a subset of bisexualmen exhibit arousal patterns char-

acteristic of homosexual men (Rieger et al., 2013), combining

bisexual and homosexual menmay have obscured the fraternal

birth order effect.

A potentiallymore critical limitation, however, was the trun-

cated nature of the birth order information used in the study by

Bogaert (2010). Probands reported their total numbers of broth-

ers and sisters, respectively, as well as whether they were first-

born, lastborn, or in between. Through a series of decision rules

(see Bogaert, 2005), this information was then used to provide

reasonable, although imprecise, estimates of numbers of older

andyoungerbrothersandsisters.Thus, thetruncatednatureofthe

birth order information available for this sample also may have

obscured the fraternal birth order effect, and Bogaert (2010) re-

marked that‘‘these data were less than optimal to examine sibling

characteristics’’(p. 112).

Arch Sex Behav (2015) 44:1503–1509 1505

123



TherearetwoadditionalpointsraisedbyBogaert(2010)worth

noting with regard to these national probability sample findings.

First, althoughasignificant fraternalbirthorder effectwasnotde-

tected, the findingswere in the expected direction (i.e., the group

of gay/bisexualmen hadmore older brothers on average than the

group of heterosexualmen). Second, in two earlier studies of na-

tional probability samples, Bogaert (2003, 2005) did find evi-

dence consistent with fraternal birth order.

Zietsch et al. (2012)

Zietsch et al. (2012) did not find evidence consistent with the

fraternal birth order effect in anAustralian community-based

twin sample; however, this study contained at least three

limitations thatmighthavecontributed to thenullfindings.First,

unlike other birth order studies, this sample consisted solely of

probandswhowere twins.AsZietsch et al. noted,‘‘theremaybe

something about twin births or twin families that nullifies the

relationship’’(p.529).Second, likeBogaert (2010),Zietschetal.

combined gay and bisexual men into the same, non-hetero-

sexual group; however, unlike Bogaert, Zietsch et al. did not

provide details on the proportion of bisexual men in their non-

heterosexual sample. Consequently, it is difficult to discern the

extent to which the inclusion of bisexual men might have ob-

scured the fraternalbirthordereffect in this study.Third,Zietsch

et al. only reported data on numbers of older brothers and not

numbersofsiblingsinothersiblingcategories.Thus, it isunclear

whether the sexual orientation comparison for numbers of older

brotherswas confounded by other factors such as family size. If

suchwere thecase, it ispossible thatusingcorrectiveprocedures

suchas thosedescribedbyBlanchard(2014)wouldhavemadeit

possible to detect the fraternal birth order effect in this sample.

Furthermore, it is not possible to evaluatewhether othermetrics

such as the ratio of older brothers to older sisters would have

yielded the expected elevated older sibling sex ratio among the

non-heterosexual group of probands.

AMeta-analysis of Independent Studies

Blanchard(2004)carriedoutameta-analysisbasedentirelyonhis

ownresearch; thisconsistedof12studies comprising14samples.

In total, 10,143 subjects (3181 homosexuals and 6962 hetero-

sexuals) were included. The results reinforced the conclusion

from individual studies thatmale homosexuality is positively as-

sociatedwitha subject’snumberofolderbrothersbutnotwithhis

numbers of older sisters, younger brothers, or younger sisters.

The conclusion of Blanchard (2004) has been generally re-

inforced in numerous individual studies by the present authors

and their colleagues.Thesestudiesusedavarietyofmetricscom-

monly employed in birth order research (e.g., numbers of older

andyounger brothers and sisters, Slater’s Index,Berglin’s Index,

sibling sex ratio). Apart from the 2010 study described above,

Bogaert elsewhere reported data consistent with the fraternal

birthordereffect inseveral studies, includingnationalprobability

samples (Bogaert, 2000, 2003;Bogaert&Cairney, 2004) aswell

as in a sample of non-Whitemen from theKinsey Interviewdata

archive (Bogaert, 1998). In a seminal study, Bogaert (2006)

showed that, consistent with the maternal immune hypothesis,

only biological older brothers—and not non-biologically related

older brothers (e.g., adopted, step-brothers)—increased the odds

of homosexuality in men. In two samples from Samoa, trans-

gender males who reported sexual attraction to the same biolo-

gical sex (i.e., men) reported significantly more biological older

brothers and older sisters than heterosexual Samoan men (Van-

derLaan&Vasey, 2011; Vasey &VanderLaan, 2007), and sub-

sequent analysis showed that older brothers took precedence in

predicting male sexual orientation in Samoa (VanderLaan &

Vasey, 2011). Similarly, evidence of the fraternal birth order

effectwas obtained in clinic-referred samples of children and

adolescents who experienced gender dysphoria (i.e., incon-

gruence between one’s experienced gender and the gender

assigned at birth) (Schagen, Delemarre-van deWaal, Blanchard,

& Cohen-Kettenis, 2012; VanderLaan, Blanchard, Wood, &

Zucker, 2014).2 In addition to reinforcing the conclusion of

Blanchard (2004), the diverse samples in which the present

authors and their colleagues have repeatedly replicated the

fraternal birth order effect demonstrate the ubiquity of the

fraternal birth order effect.

The study byBlanchard (2004)might be criticized on the

grounds that a meta-analysis of studies by a single investigator or

network of affiliated researchers will simply reproduce the ex-

perimenter bias present in the original studies. This potential prob-

lemcouldbeexacerbatedifthemeta-analysiswasconductedbythe

samepeoplewhocarriedouttheoriginalstudies.Wethereforecon-

ducted,forthepurposeofthisCommentary,asimplemeta-analysis

thatwouldbeas free fromourownpotential unconsciousbiases as

possible. We searched the English-language literature for all fra-

ternal birth order studies that wouldmeet the following criteria:

1. Neither of the present authors nor any of their customary

collaborators carried out the collection or analysis of the

original data.

2. The study sample consisted entirely of singleton births,

or else thenumber ofmultiple birthswas simply the (small)

number expected by chance.

3. Homosexual orientation was classified according to the

subject’s self-report and not from proxy variables like

same-sex marriage.

4. The original authors reported statistical comparisons for all

four types of siblings (older brothers, older sisters, younger

brothers, andyounger sisters), eitherwithin a univariate

or multivariate design.

2 In these studies, same-biological-sex sexual orientation was determined

via questionnaires for adolescents in the study byVanderLaan et al. (2014)

and otherwise inferred based on childhood-onset of gender dysphoria.
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Using these criteria, we identified 13 studies, which included

14 samples. We used the simplest meta-analytic technique,

namely, the sign test (Rosenthal, 1978). This is a version of the

binomial test that assumes that, under the null hypothesis, the

probability of a positive or negative result is .50. In the present

context, a positive result is a finding that a study’s homosexual

group hadmore siblings of a given type than did its heterosexual

group, andanegative result is afinding that a study’shomosexual

group had fewer siblings of a given type than did its heterosexual

group. The results are shown in Table1.

The present results were similar to Blanchard’s (2004) meta-

analysis of his own studies (see, especially, Blanchard, 2004,

Fig. 1 and Table2). In both meta-analyses, the homosexual sub-

jects had a significant excess of older brothers and a secondary,

non-significant excess of older sisters. Furthermore, in both

meta-analyses, the homosexual subjects had fewer younger

brothers and fewer younger sisters than did the heterosexual

subjects. In Blanchard (2004), the difference approached statis-

tical significance for younger brothers (p= .055), and in the

present meta-analysis, the difference achieved statistical sig-

nificance for younger sisters.

ThereisanotherwayoflookingatthedatainTable1thatleads

to an additional conclusion. Suppose one interprets a‘‘?’’sign in

the older brothers column as a confirmed prediction that the

greater of the twomeans in this comparison should belong to the

homosexual group. Then, the comparisons on older brothers

predicted group sexual orientation correctly for all but one of the

14studies.Nowconsideronlythe13studies thathaveusabledata

for both older brothers and older sisters.3 The comparison of

olderbrotherspredictedgroup sexualorientationcorrectly for all

but one of these 13 studies. The comparison of older sisters

predicted incorrectly for the same study that older brothers had

predicted incorrectly; however, it also predicted incorrectly for

twomore studies. Thus, older sisters did not improve predictive

accuracy in this data set over that provided by older brothers

alone.This resultprobably reflects, at ameta-analytic level,what

is sometimes seen in individual studies: The number of older

sistersmaybesignificantlyrelatedtoprobands’sexualorientation

Table 1 Comparisons of homosexual and heterosexual groups on mean numbers of siblings

Authors Older brothers Older sisters Younger brothers Younger sisters

Robinson and Manning (2000, p. 341) ?? ? 0 0

Green (2000, p. 792, Table 4)a ?? ? ? ?

Rahman, Wilson, and Abrahams (2004, pp. 874–875) ? ? - -

Rahman (2005, pp. 386–387) ?? ? ? -

King et al. (2005, pp. 119–121) ?? ?? - -

Francis (2008, p. 374, Table 2)b ? -- - -

Rahman et al. (2008, p. 967, Table 5), whites ? - - -

Rahman et al. (2008, p. 967, Table 6), non-whites - - -- --

Iemmola and Camperio Ciani (2009, p. 396) ?? 0 0 0

Rahman, Clarke, and Morera (2009, pp. 254–255) ?? ? - -

Schwartz et al. (2010, pp. 101–103) ?? ?? ? ??

Gómez-Gil et al. (2011, p. 507)a ?? ? - -

Kangassalo, Pölkki, and Rantala (2011, p. 503) ?? ?? -- -

Bozkurt, Bozkurt, and Sonmez (2014, Table 1)c ?? ? ? -

Positive results/usable study 13/14 10/13 4/12 2/12

Two-tailed sign test for column, p value .002 .092 .388 .039

Cell entries are interpreted as follows: A‘‘?’’sign indicates that the homosexual group hadmore siblings of the type indicated by the column heading

than did the heterosexual group, and a‘‘??’’sign indicates that this differencewas statistically significant at p\.05, two-tailed, in the original study.

Similarly, a‘‘-’’sign indicates that the homosexual group had fewer siblings of the type indicated by the column heading than did the heterosexual

group, and a‘‘--’’sign indicates that this difference was statistically significant at p\.05, two-tailed, in the original study. A‘‘0’’indicates that the

original authors reported that the comparison was not statistically significant, but they included no additional information, not even which of the

observedmeanswashigher.Thesign tests (last tworowsof the table)werebasedonallavailablecomparisons,whether statistically significantornot; in

other words, the statistical significance levels from the original studies were ignored
a Subjectsweremale-to-female transsexuals,whose sexual orientationswere dichotomously classified, according to their natal sex, as homosexual or

non-homosexual (heterosexual,bisexual, andasexual).The rationale for thisclassificationofmale-to-female transsexuals isgiven inBlanchard (1989)

and Lawrence (2010)
b Results in this table are for one measure of sexual orientation, sexual identity, dichotomized as homosexual or bisexual versus heterosexual. In

Francis’s tables, this measure is called‘‘Not 100% Heterosexual.’’This was the measure of sexual orientation emphasized in the original article
c The study group was homosexual transsexuals and the comparison group was heterosexual cissexuals

3 One group of original authors reported that the comparison of older

sisters was not statistically significant, but they included no additional

information, not even which of the observed means was higher.
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when the number of older sisters is considered in isolation, but its

informationvaluediminishesordisappearswhennumberofolder

brothers is taken into account (e.g., Schwartz, Kim, Kolundzija,

Rieger, & Sanders, 2010, pp. 102–03).

In summary, two non-overlapping meta-analyses as well as

several individual studies by the present authors and their col-

leagues—studies not included in eithermeta-analysis—point to

the same conclusion: Homosexualmen, on average, havemore

older brothers thandoheterosexualmen.Thebottom linewould

remain unchanged (or reinforced) even if we admitted the evi-

dence from studies that we consider problematic or irrelevant

(e.g., Frisch & Hviid, 2006; Zietsch et al., 2012).

Conclusion

InthisCommentary,wehavearguedagainst twoassertionsmade

byKishidaandRahman(2015)regardingthefraternalbirthorder

effect. First, we disagree with their conclusion that their results

did not replicate the fraternal birth order effect. There is a con-

siderable literature demonstrating the fraternal birth order effect

inavarietyofsamples.Onthesegrounds,weassert thatit isappro-

priate to use a one-tailed test for the directional hypothesis that

homosexual men havemore older brothers than do heterosexual

men,andthusthattheobservedexcessofolderbrothersinKishida

and Rahman’s homosexual group should be considered consis-

tent with prior empirical findings of a fraternal birth order effect.

Also justifying adirectional test is the fact that thepossible causal

pathwaybetweenolderbrothers andhomosexualityhasbeen laid

out in a detailed theory (Blanchard, 2004) and not relegated to a

black box of unaddressed proximate mechanisms.

Second, we respectfully disagreewithKishida andRahman’s

(2015)claimthatprior researchonfraternalbirthorderandsexual

orientation has resulted in a ‘‘poor consensus.’’ To begin with,

Kishida and Rahman’s claim is not strongly supported by the

studies they cited as indicating poor consensus.Our reanalysis of

Frisch and Hviid’s (2006) data did, in fact, show that homo-

sexually married men had significantly more older brothers and

older sisters, with significantly fewer younger brothers and

younger sisters as well. King et al. (2005) similarly showed sta-

tistically significant older brother and older sister effects. As we

explained above, older sister effects need not detract from the

theoretical significance of older brother effects because occa-

sional older sister effects are expected as by-products of the fra-

ternal birth order effect. Of the remaining studies cited (i.e.,

Bogaert,2010;Zietschetal.,2012),bothcontainedmethodological

limitations, many of which the studies’ original authors noted as

potentially contributing to the null findings. Moreover, the meta-

analysis presented here, themeta-analysis published byBlanchard

(2004), and the individual studies by the present authors and their

colleagues (reviewedabove) thatwerenot included ineithermeta-

analysis all overwhelmingly support the conclusion that older

brothers increase the odds of homosexuality in men.
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