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Since homosexuality, here referred to as same-sex attraction (SSA), was removed from the 
Diagnostic and Statistical Manual (DSM) in 1973, mixed results were provided from studies 
on SSA etiology. This paper attempts to unpack and critically examine some recent SSA 
etiology research from both nature (biological) and nurture (interactions between non-social 
and social environments with biology). Nature research reveals a few complex genetic 
components, underwhelming twin concordance rates, and how SSA can be conceptualized from 
an evolutionary perspective. Nurture research reveals a fraternal and sororal birth order effect, 
a possible maternal immune response hypothesis, and hidden qualitative evidence for 
controversial family dynamics etiologies. In conclusion, SSA’s origins are vastly unknown, 
leaving many possibilities open to interpretation and the cliché, “need for more research” 
definitely applies here. The question lies in when scientific societies will decide that critical 
thinking is the most important aspect in research motivation. 
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Nature and Nurture: Same-Sex 
Attraction 

 
   Homosexuality, here referred to as same-
sex attraction (SSA), was removed from 
the American Psychiatric Association’s 
Diagnostic and Statistical Manual (DSM) 
in 1973 (American Psychiatric 
Association, 1974; Abel et al., 2022). Even 
though the second and third versions of the 
DSM contained language like “sexual 
orientation disturbance” (SOD) and ego-
dystonic homosexuality (Drescher, 2015), 

both of these terms have also been 
removed. Virtually every scientific and 
psychological association has moved away 
from pathologizing SSA and toward 
normalizing SSA as a natural human 
sexuality variant (American Counseling 
Association [ACA], 2017; American 
Medical Association [AMA], 2022; 
American Psychological Association 
[APA], 2021; National Association of 
Social Workers [NASW], 2015). 
   Researchers have been trying to find 
where sexual orientation comes from for 
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Many years with few concrete answers. 
Findings in nature range from genetics and 
discordant epigenetics to fraternal birth 
order, while nurture, or environment, 
suggests prenatal effects and little to no 
evidence of social or family dynamics’ 
involvement (Ablaza et al., 2022; Balswick 
& Balswick, 2019; Cook, 2021; Diamond, 
2021; Ganna et al., 2019; Savolainen & 
Hodgson, 2021). The most likely 
understanding is that sexual orientation is 
not influenced by one overarching factor, 
but a combination of many variables. This 
review will unpack some recent research in 
both nature and nurture etiological 
attributions of SSA. 
 

Nature Findings 
 

The Big Ganna et al. (2019) Study 
 

   Ganna et al. (2019) conducted the largest 
genome-wide association study (GWAS) to 
date on same-sex sexual behavior. This 
study discovered five chromosomal loci that 
involve sex hormone regulation and 
olfaction and indirectly lead to 8-25% of the 
variance in same-sex sexual behavior. The 
Ganna et al. (2019) study faced harsh 
criticism, however, for irresponsible sexual 
orientation measurement, labeling a large 
group of people as SSA when their only 
measure for SSA was ever versus never 
having a same-sex partner in their main 
analysis (Gonzalez Vazquez, 2022; Hamer 
et al., 2021; Whitehead & Whitehead, 
2023). Ganna et al. (2019) admitted that 
having only two classifications in their main 
analysis was to increase their sample power. 
Still, Whitehead and Whitehead (2023) 
highlighted that the males in the Ganna et al. 
(2019) study that had the genotype tissue 
expression of note were only 0.4% more 
likely to have any same-sex partners. There 
were multiple methods and findings within  

the Ganna et al. (2019) study that made 
Whitehead and Whitehead (2023) call into 
question, “whether their study was of people 
with SSA or of sexual explorers” (pg. 153; 
see Hamer et al., 2021 for another critique). 
Gonzalez Vazquez (2022) reviewed the four 
most popular SSA genetic studies and 
concluded that none of the studies measured 
sexual orientation correctly, especially 
Ganna et al. (2019). When any study fails to 
use a validated, reliable measure for 
important variables, the results need to be 
handled with extreme caution.  
   Despite the limitations, Diamond (2021) 
reviewed the Ganna et al. (2019) study and 
highlighted an important finding the original 
authors did not emphasize. In a post-main 
analysis assessing phenotypic continuum 
correlation, there were four people-group 
classifications to their sample of sexually 
active “non-heterosexuals:” People with (1) 
exclusive same-sex behavior, (2) over two-
thirds same-sex behavior, (3) one-third to 
two-thirds same-sex behavior, and (4) less 
than one-third same-sex behavior. Cross-
trait linkage disequilibrium regressions 
found that the genetic correlation between 
groups one and two was a whopping 0.95. In 
contrast, groups one and three had a 0.80 
correlation while groups one and four had an 
insignificant correlation of 0.13. In other 
words, the Ganna et al. (2019) study 
suggested that the more “same-gender” 
(their word choice) partners people had, the 
more genetically similar they were to each 
other. In contrast, people with fewer same-
gender partners were quite genetically 
dissimilar to people with exclusively same-
gender partners. These striking correlations 
suggest that similar genes are working 
together to produce a predisposition to a 
continuum of same-sex sexual behavior 
outside of heterosexuality and mostly 
heterosexuality. Sanders et al. (2021) found 
loci    associated    with    childhood    gender  
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nonconformity, but some of the loci were 
also associated with or near loci related to 
autism spectrum and mood disorders.  
 
Twin Studies 
 

   Twin studies are useful for discovering the 
genetic linkage for certain traits by 
observing the concordance rates, or the 
percentage of how often a monozygotic 
(MZ) or identical twin pair shares a trait. 
Examples of traits that almost always have 
100% concordance rates in MZ twins are 
hair color, eye color, and skin pigmentation 
(Whitehead & Whitehead, 2023). For sexual 
orientation, twin studies are quite 
inconsistent. Older research was prone to 
sampling biases like screening for 
homosexual participants from lesbian, gay, 
bisexual (LGB) community publications 
and press (Bailey & Pillard, 1991; Whitam 
et al., 1993), resulting in inflated 
concordance rates (Cook, 2021; Datta, 
2021; Kocharyan, 2019; Whitehead & 
Whitehead, 2023).  
   In twin studies, assessing pairwise 
concordance in a large, random sample is far 
more statistically superior to proband 
concordance in a convenience sample 
(Whitehead & Whitehead, 2023). The latter 
methodological flaws are likely 
implemented and unreported in older SSA 
twin studies (Whitehead & Whitehead, 
2023). Pairwise comparison takes the raw 
percentage rate that both pairs of twins share 
a trait, while proband concordance measures 
the risk of “illness” or chances that a twin 
will share a trait (Hari Kumar & Modi, 
2014). However, these chances are likely 
affected by shared and nonshared 
environments (Cook, 2021) while pairwise 
concordance provides the actual prevalence.  
   A literature search for the last six years did 
not produce any recent articles assessing 
new concordance rates in twin registries. 
Given the mixed and confusing results in 

twin concordance studies, one thing is clear: 
Ultimately, whether (a) the pairwise 
concordance is 11% for males and 14% for 
females (Whitehead & Whitehead, 2023), or 
(b) the proband concordance is 20% for 
males and 24% for females (Bailey et al., 
2000), if SSA was strongly influenced by 
genetics, these rates should be much higher 
than they are. This is because twin studies 
are the strongest evidence to determine 
whether traits are genetic or environmental 
(Whitehead & Whitehead, 2023). The 
combined results suggest that genes play a 
weaker role, while the “unique 
environmental factors […] play a decisive 
and maybe dominating role” (Kocharyan, 
2019, pg. 71). Later, this paper will unpack 
some possible environmental factors. 
 
Nature Conclusion 
    

   Considering all the complex, nuanced 
facets of genetic findings with SSA, it is 
important to revisit the basics of genetics. 
Genes are ultimately biochemical protein 
recipes made up of deoxyribonucleic acid 
(DNA) wrapped around histones that 
ultimately shape physical cellular function 
and traits (Whitehead & Whitehead, 2023). 
Any genetic component of a behavior is 
very weak, indirect, and involves hundreds, 
even thousands, of complex genes. With 
SSA, researchers are still finding it difficult 
to come to a clear and replicable genetic 
answer (Cook, 2021; Whitehead & 
Whitehead, 2023). In his critical review of 
SSA genetics studies, sexuality and science 
writer Sayantan Datta (2021) wrote, “Genes 
only dictate what we are, and not who we 
are. In my opinion, the current state of 
genetics research disallows it from making 
claims about complex human behaviors” 
(pg. 186).  

 
Nature-Nurture Interaction 

Findings and Evolutionary Perspectives



NATURE AND NURTURE  72 
 

Non-Social Environment: Fraternal 
Birth Order & Maternal Pre-Natal    
Immune Response 
 

   The fraternal birth order effect (FBOE) is 
an empirically acknowledged theory that 
posits the greater number of older brothers a 
person has, the more likely that person will 
develop SSA or a variable related to SSA 
(e.g., be in a same-sex marriage or union). 
Referencing limitations in prior research 
regarding FBOE, Ablaza et al. (2022) 
conducted a rigorous, novel data approach 
study on tens of thousands of men and 
women in same-sex unions. They not only 
found a significant FBOE but also a sororal 
birth order effect (SBOE; i.e., an increased 
number of older sisters) for both males and 
females. Specifically, the greater the number 
of older siblings a person had, the more 
likely that person would be in a same-sex 
union.  
   FBOE is linked to the maternal 
immunological theory behind male sexual 
orientation, which proposes that having a 
first-born son exposes the mother to male 
histocompatibility (H-Y) antigens that are 
responsible for creating male-typical sexual 
and neurological characteristics. Based on 
findings from Ablaza et al. (2022), being a 
first-born son is not significantly associated 
with same-sex partnership, but being a 
younger sibling with more older brothers is. 
With more male offspring, females can 
sometimes develop an immune response 
towards and create antibodies for H-Y 
antigens. These antibodies have the 
potential to bind with the H-Y antigens and 
interfere with their typical processes in male 
fetus development and could result in sons 
with SSA (Ablaza et al., 2022; Bailey et al., 
2016; Cook, 2021). Mothers of SSA sons, in 
comparison to mothers of heterosexual sons, 
showed a significantly higher degree of 
antibodies to neuroligin 4, a protein 
important for fetus male brain development 

(Bogaert et al., 2018; Cook, 2021). 
However, this was done with a relatively 
small sample of mothers with SSA sons (n = 
48).  
   It should be noted that these biological 
factors are simply things that predispose 
people to develop SSA and are not the main 
causal pathway. Whitehead & Whitehead 
(2023) cited literature that suggested the 
FBOE only accounts for around 17% of SSA 
cases and noted that the present state of the 
literature is only speculative. If there were 
an attack on male hormones from the 
mother's female body, the testes would 
likely be attacked even more, meaning men 
with SSA would struggle with fertility 
issues. However, this is not the case 
(Whitehead & Whitehead, 2023). It should 
be known that in the recent strong evidence 
of FBOE (Ablaza et al., 2022), the two 
classes of people with the highest share of 
population-wide same-sex unions were 
males with four older brothers and females 
with one older sibling. "Highest," meaning 
these two groups only had a 0.9% share of 
people who had same-sex unions. Although 
the pattern of more siblings does increase 
the likelihood of same-sex unions, it is not 
by much. Finally, a very recent statistically 
corrective and complex multiverse meta-
analysis study with an n of over 2.5 million 
people suggested that the overall association 
between older brothers and SSA was small 
(Vilsmeier et al., 2023). The researchers 
noted, and corrected for, a plethora of 
statistical problems within FBOE and MIH 
research and concluded that the connection 
between increasing older brothers and SSA 
was uncertain and inconsistent. 
 
Evolutionary Implications on SSA  
Trait Inheritance 
    

   Savolainen and Hodgson (2021) briefly 
summarized the evolutionary implications 
of SSA. They challenged the notion that 
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SSA is an evolutionary paradox because it is 
thought that SSA would result in fewer 
offspring, and therefore, be antagonistic 
toward advancing species’ populations. 
Based on previous research, they considered 
multiple theories including two noteworthy 
ones: the bisexual advantage theory and the 
discordant epigenetic marks theory.  
   First, the bisexual advantage theory posits 
that both humans and animals engage in 
both homosexual and heterosexual behavior 
for nonreproductive and reproductive 
purposes. Sexuality can lie on a spectrum, 
meaning that humans and animals are 
between, and not necessarily exclusively, 
heterosexual and homosexual. Some 
nonreproductive purposes could be bonding, 
tension release, reconciliation, the assertion 
of dominance, etc. (e.g., in bonobos and 
chimpanzees). Those with more bisexual 
tendency phenotypes are thought to have 
better evolutionary fit due to a balance of 
homosexual and heterosexual behavior, 
engaging in boding or dominance in 
addition to reproduction. Those that are 
exclusively homosexual will not procreate, 
and those exclusively heterosexual may 
succeed less than homosexuals in 
animalistic, ritualistic bonding or 
dominance behaviors (Savolainen & 
Hodgson, 2021).  
   Second, similar to the nature-nurture 
interaction framework in the maternal 
prenatal immune response theory, the 
discordant epigenetic marks theory is 
grounded in epigenetics, which is the overall 
process or result of DNA methylation or 
histone modifications. In a situation where a 
mother is giving birth to a male, instead of 
concordant epigenetic marks, sometimes 
mothers can pass discordant epigenetic 
marks onto their sons. This is where they 
develop typical male genitalia but their 
sexual preference is typical of females (i.e., 
male SSA). In other words, the mother can 
pass on the correct epigenetic marks that do 

not inhibit normal penis development in 
males, but could pass on incorrect 
epigenetic marks that predispose the boy 
toward, or increase the chance, of the boy 
possessing a more feminine sexual 
orientation toward males. The same 
situation can take place in the form of a 
father passing a sexual preference typical of 
males to a daughter (i.e., female SSA; Rice 
et al., 2012, as cited in Savolainen & 
Hodgson, 2021).  
   The bisexual advantage theory and the 
discordant epigenetics theory are simply 
evolutionary explanations to describe the 
seemingly contradictory relationship 
between evolution’s advancement of the 
species and same-sex behavior in species. 
Essentially, they are evolutionary scientists’ 
way of reconciling the natural etiology of 
SSA and the evolutionary, biological reality 
of procreation. Though probable, the 
bisexual advantage and discordant 
epigenetics theories need far more genetic 
and biochemical research to determine their 
validity. Whitehead and Whitehead (2023) 
compared the prevalence of SSA to the 
prevalence of epigenetic-caused and 
mutation-caused diseases, and determined 
that SSA is too common in comparison to be 
the result of epigenetics or mutation. 
 

Social/Familial Environment:  
Why the Dearth of Research? 

 
   A detailed literature search across Google 
Scholar and the EBSCO Psychology and 
Behavioral Sciences Collection yielded only 
unrelated results for searches such as 
“environmental factors for homosexuality,” 
despite many biological and genetic papers 
mentioning environmental contributors 
(Ganna et al., 2019; Sanders et al., 2021). 
Perrotta (2020) cited copious research that 
suggested the brains of those with SSA 
match those of the opposite sex; meaning 
that men  with SSA show  brain activity  and 
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anatomy like heterosexual women and 
women with SSA show brain activity and 
anatomy like heterosexual men. Perrotta 
(2020) also said it is unclear whether these 
differences exist because of genetic 
determinism or if sociocultural and 
environmental factors shape the brains in 
this way. Later, Perrotta (2021) used a 
questionnaire and clinical interview 
measure to note marked increased 
differences in SSA people regarding sexual 
abuse, family history of mental illness, 
dysfunctional parenting, and more. 
However, the sample was not representative 
and Perrotta created the measures with no 
psychometric qualities provided. Still, 
Perrotta (2020, 2021) argued that SSA 
should be considered between pathology 
and normal in that it is interconnected with 
many mental disorders and discordant 
neural physiology and function. That is, 
these brains are not acting according to their 
assigned sex at birth, which could indicate a 
problem.  
   A common argument is that people with 
SSA struggle more with mental health 
because of minority stress due to being a 
part of a stigmatized community (Toomey et 
al., 2018; Walker, 2013). However, a recent 
meta-analysis suggests that despite Western 
culture’s efforts to destigmatize and 
normalize SSA (e.g., more recognition of 
same-sex marriage and more representation 
in the media), people with SSA are still at 
elevated risk of mental disorders like 
depression and suicidality (Wittgens et al., 
2022). Even in the most liberal European 
countries where same-sex unions and 
marriage have been recognized for decades, 
people with SSA are struggling with their 
mental health clinically and significantly 
more than heterosexuals (Hobbes, 2017). 
This is not to say that legal recognition of 
same-sex marriage is the only thing people 
with SSA need for their mental health to 
improve, it is just an indicator.  

   Minority stress is still a viable variable 
that contributes to mental health disparities, 
but what other hidden variables could be out 
there? Self-reported minority stress could be 
related to neuroticism and temperamental 
differences between same-sex and opposite-
sex attracted people (Bailey, 2020, 2021). 
Why are these variables being ignored while 
minority stress is almost automatically the 
assumed culprit (Bailey, 2020, 2021)? After 
all, even research suggests that the 
psychological community is ideologically 
skewed to the left, including how their 
science is written (Eitan et al., 2018; Rosik, 
2017). This could explain why, for example, 
a search for “gay men’s attitudes toward 
fathers” consistently came up with research 
related to “attitude toward gay fathers” 
which is a different combination of the 
search words with a striking difference in 
meaning. Additionally, the psychological 
community’s liberal bias could also be why 
institutional review boards are not likely to 
accept research proposals about family 
dynamics’ etiological contribution to SSA. 
It is also extremely unethical for a research 
team to take babies, place them into a 
negative family environment or a positive 
one, and see what results. These are the 
reasons why it is important to look at 
controversial research done in the past that 
analyzes the lives of people with unwanted 
or ego-dystonic or identity-incongruent 
SSA. Perhaps mental health disparities–
even the attractions themselves–could be 
explained by differences in family dynamics 
between people with SSA and 
heterosexuals.  
 
Family Dynamics and SSA 
    

   The late Dr. Joseph Nicolosi, PhD, was the 
creator  of  reparative therapy, which mostly  
addressed the psychoanalytic theory sources 
of unwanted feelings of SSA in males. He 
dedicated his career to documenting his 
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clients’ stories, clinical cases, and various 
transformations (Nicolosi, 1991, 2016, 
2017, 2022). In these works, Nicolosi often 
cites older psychoanalytic research in the 
20th century regarding etiological thought as 
well as his clients’ life experiences. The 
most common theme in his work is the 
triadic narcissistic family dynamic (TNFD), 
in which temperamentally sensitive, SSA 
male clients explain that they have had a 
domineering and overinvolved mother and a 
distant or ambivalent relationship with their 
father. Some think that TNFD is not the 
cause of SSA, but it is simply the parental 
dynamic reaction to a temperamentally 
sensitive child. This could be the case, but 
the large body of Nicolosi’s documented 
clinical practice suggests that SSA may at 
least correlate with the TNFD, although 
more recent research is needed to 
substantiate that claim. Similar clinical work 
for women with unwanted SSA revealed 
common themes of sexual abuse, maternal 
enmeshment or coldness, and paternal 
ambivalence (Hallman, 2008).  
   Recent research in this area is hard to find. 
When I (Bondy, 2021) asked 156 mostly 
male participants of “sexual orientation 
change efforts” about their etiological 
beliefs regarding their SSA, the most 
common qualitative feedback consisted of 
family dynamics strikingly similar to what 
was found in Nicolosi’s work, followed by 
male-perpetrated sexual abuse. Golden 
(2021) studied fathers of gay sons and found 
that they scored the lowest in a “time and 
talking together” subscale and generally 
reported indirect, non-physically engaged 
father involvement. This conflicts, however, 
with a qualitative study on how positive 
fatherhood can produce and benefit a 
positive sense of homosexual identity (van 
der Merwe, 2018). These samples, however, 
are small due to the difficulty of reaching a 
representative, random sample of sexual 
minorities, especially the subsample of 

those people dissatisfied with their SSA 
feelings. 
 

Concluding Remarks 
 

   Nuanced are all the plethora of details 
within the scope of sexual orientation 
etiology. I have attempted to unpack some 
recent findings in both nature and nurture, in 
addition to their combined interaction with 
each other. Nature and nurture need not be 
at odds with one another, as every human 
being is carefully influenced by their 
genetics, biology, and environment in 
different ways. Perhaps there are different 
kinds of homosexuality based on etiology 
where one person can possess a more 
genetically influenced SSA (e.g., 
individuals who do not identify with the 
Nicolosi, TNFD family pattern) while 
another person feels that their family 
environment or some other outside source 
fostered it. What the scientific communities 
know for sure is that, as always, there needs 
to be more research done on both nature and 
nurture sides to either bridge the gap or pick 
the stronger one. The problem lies in 
psychology’s overall liberal bias (Eitan et 
al., 2018; Rosik, 2017), making it harder for 
people to suggest a nurture model as they are 
afraid of being rejected and labeled “bigot” 
or “hater.” The scientific acceptance of 
exploring a nurture model can only happen 
when critical thinking, rather than political 
correctness or submission to identity 
politics, takes center stage at the heart of 
research motivation. 
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