
 

        

 

Independent Research & Further Reading 

Guest: Dr Darby Saxbe 

Disclaimer 1: The sources presented here, directly (or as closely as possible), look at statements 

made by the guest in this episode. To report on each topic thoroughly, an extensive search and 

review (beyond the scope of this document) would be required. 

Disclaimer 2: The views expressed are those of the guest, and this conversation is intended for 

general informational purposes only. This podcast and its associated materials should not be used 

as a substitute for professional medical advice, diagnosis, or treatment. For any medical concerns, 

please consult a qualified healthcare professional. 
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Paternal Brain Changes: Grey Matter Volume Loss and the 

Mentalising Network 

“So we found that in fathers, and this is similar to what's been observed in mothers, the brain is 

actually losing gray matter volume, so it is shrinking… the parts of the brain that are shrinking the 

most are in what we call the mentalising network, and that's a part of the brain that helps us 

understand other people's feelings and intentions” 

The transition to fatherhood triggers measurable structural and functional neuroplasticity in 

the adult male brain. Dr Saxbe's lab (Saxbe & Martínez-García, 2024) followed 38 first-time fathers in 

California who were cohabiting with pregnant partners expecting a singleton infant. Fathers 

completed a structural MRI during mid-to-late pregnancy and a second MRI about 6 to 12 months 

postpartum, with questionnaires collected prenatally and again at 3, 6, and 12 months after birth.  

The study reported that first-time fathers showed small but significant cortical grey matter 

volume reductions from pregnancy to postpartum. Specifically, total cortical volume fell by about 

0.9%, with a significant prenatal-to-postpartum reduction. Reductions appeared across frontal, 

parietal, temporal, and right cingulate regions; the left cingulate was borderline, and subcortical 

change was not significant. Larger reductions were associated with stronger prenatal bonding, 

planning more time off work, stronger postpartum bonding, lower parenting stress, and more time 

with the infant. Larger reductions also predicted more postpartum sleep problems and higher 

anxiety, depression, and psychological distress even after adjusting for prenatal levels. The authors 

interpret the pattern as both adaptation and vulnerability: the same cortical remodelling that tracks 

bonding and caregiving also appears to mark greater risk for later sleep disruption and psychological 

distress.  

Other studies include Martínez-García et al. (2022), where the authors asked whether 

becoming a father changes brain anatomy when the changes are examined across two international 

longitudinal samples. It followed 20 expectant fathers before and after the birth of their first child, 

included a Spanish control group of 17 childless men, and tested cortical volume, thickness, area, and 

subcortical volumes. The main finding was overlapping cortical volume reductions in first-time 

fathers across the default mode and visual networks in both samples, with preserved subcortical 

structures. The paper interprets this as evidence that the transition to fatherhood is a meaningful 

window of experience-induced structural neuroplasticity in males. 



 

Kim et al. (2014) focused on the early postpartum period, scanning fathers twice between 

2–4 weeks and 12–16 weeks after birth using longitudinal voxel-based morphometry. Its hypotheses 

were directional: increases in motivation and decision-making regions such as the striatum and 

prefrontal cortex and decreases in the insula. The results were mixed. Fathers showed grey matter 

increases in regions tied to parental motivation, including the hypothalamus, amygdala, striatum, 

subgenual anterior cingulate, and lateral prefrontal cortex. They also showed grey matter decreases 

in the orbitofrontal cortex, posterior cingulate cortex, and insula, a pattern the authors noted 

differed from mothers in their prior postpartum study. 

Paternina-Die et al. (2020) used a surface-based approach, which let the authors separate 

cortical volume into thickness and area and use more stringent permutation-based statistics. It 

specifically tested whether first-time fathers show changes in cortical volume, thickness, and area, 

and whether those changes relate to infant age or fathers’ neural responses to their own infant. The 

clearest anatomical result was a significant reduction in precuneus cortical volume and thickness in 

first-time fathers. Larger reductions and thinning were associated with stronger brain responses to 

pictures of the fathers’ own baby, making this the first study to link preconception-to-postpartum 

structural change in fathers with infant-cue neural responses. 

Taken together, these studies suggest that first-time fathers show real but modest brain 

remodelling, with the strongest repeated signal being cortical reductions, especially around default 

mode regions, alongside some early postpartum increases in motivation-related regions.  

References 1-4. 

Postpartum Testosterone Decline in Hands-On Fathers 

“Typically men, when they're hands-on as fathers, show about a 25% drop in testosterone, and 

some of the best studies of this have been done longitudinally in the Philippines.” 

This closely tracks the landmark longitudinal Cebu Longitudinal Health and Nutrition Survey 

cohort study in the Philippines (Gettler et al., 2011), which followed 624 men from 2005 to 2009. 

Men who transitioned from single non-fathers to partnered fathers over that period showed a 

median 26% decline in waking testosterone and a 34% decline in evening testosterone, significantly 



 

greater than the decline in men who remained single and childless. Fathers reporting three or more 

hours of daily childcare had lower testosterone at follow-up than less-involved fathers. Because 

testosterone was measured before as well as after the transition to fatherhood, the study could rule 

out reverse causation (i.e., that low-testosterone men simply become fathers more often), 

establishing that hands-on fatherhood itself drives the decline, a pattern consistent with hormonal 

trade-offs seen in other biparental-care species. A follow-up study (Gettler et al., 2015) showed that 

men who increased weekly childcare involvement experienced corresponding testosterone declines. 

However, several other longitudinal studies found no significant testosterone decline across 

the transition to fatherhood: 

●​ A 2025 longitudinal study (Rilling et al., 2025) of 51 first-time fathers found no overall main 

effect of fatherhood status on testosterone levels across four time points. 

●​ A study (Cardenas et al., 2023) of 78 couples found no significant prenatal-to-postpartum 

testosterone difference, with 55% of fathers actually showing an increase. 

●​ An earlier study (Perini et al., 2012) of 37 fathers found lower testosterone than controls 

post-birth but did not report a within-subject decline. 

​ Studies that did find prenatal declines report that testosterone may rebound within months 

postpartum, potentially explaining null findings when postpartum sampling occurs later. 

References 5-17. 

Paternal Testosterone, Relationship Satisfaction, and 

Postpartum Depression 

“My lab did a study where we found that men who had relatively higher testosterone after their 

baby's birth had partners who were more dissatisfied in the relationship and reported more 

intimate partner aggression… when testosterone is really low after a birth, men have higher 

postpartum depression symptoms.” 

This matches Saxbe's published research (Saxbe et al., 2017), which found that higher 

paternal testosterone in the postpartum period was associated with a lower risk of depressive 

symptoms in fathers but with greater risk for mothers and children, i.e., the same hormonal profile 



 

that seems protective for dads is linked to worse outcomes for their partners and kids, consistent 

with the relationship-dissatisfaction and aggression findings described here.  

Donovan and Corpuz (2025) tested the dual-hormone hypothesis on 220 first-time fathers at 

3 months postpartum, predicting that high testosterone combined with low cortisol would yield the 

lowest relationship satisfaction. The results ran opposite to predictions: fathers with high 

testosterone and low cortisol reported the highest relationship satisfaction, a small but 

counter-predicted effect. Because these findings are correlational, the literature treats testosterone 

as one contributing factor among several (sleep, stress, relationship quality) of family wellbeing. The 

paper emphasises its small effect size and the need for replication with less homogenous samples. 

References 18, 19. 

Magnitude of Brain Volume Loss: Mothers Versus Fathers 

“Moms are losing about 2.5% of their brain volume from before pregnancy to after birth… Dads, 

in our studies, we found they lose about 1% of their brain volume.” 

Both mothers and fathers undergo structural brain changes across the transition to 

parenthood, but the magnitude, timing, and mechanisms differ substantially between sexes. In 

mothers, pregnancy itself drives pronounced grey matter volume reductions that begin during 

gestation and are already present before childbirth. In fathers, who do not experience pregnancy 

directly, cortical volume reductions are detectable but smaller and less uniform. 

Fathers' reductions are less pronounced than those in mothers: while first-time mothers 

display a 2.6% reduction in total cortical volume, Spanish and Californian fathers display only 1.14% 

and 0.76% reductions, respectively (Martínez-García et al., 2023). Unlike mothers, fathers do not 

show significant subcortical volume changes (Saxbe et al., 2024). One early study (Paternina-Die et 

al., 2020) found no significant pre-to-postpartum changes in fathers, though reanalysis with 

surface-based methods revealed precuneus reductions that the original voxel-based approach had 

missed. 



 

 

“One-sample t-tests analyses of the percentage of change (y-axis) between prenatal and 

postnatal MRI scans” from Martínez-García et al. (2023) 

 

 



 

“Global cortical percentages of change in first-time mothers (N = 25), first-time fathers 

(N = 20), and childless men (N = 17)" from Paternina-Die et al. (2020). 

A longitudinal study (Daneshnia et al., 2026) scanning fathers at 3-week intervals over 24 

weeks postpartum found that grey matter volume reductions were most pronounced within the first 

12 weeks, affecting bilateral frontal, temporal, parietal, and occipital cortices, with more 

circumscribed frontal and cerebellar decreases at 24 weeks. From 12 weeks onwards, local grey 

matter volume increases appeared in frontal and cerebellar regions. This pattern contrasts with the 

maternal postpartum trajectory, which shows far greater and mostly increasing volume changes as 

the brain regenerates from pregnancy-induced loss. 

References 20-24. 

Parenthood and Brain Age in Later Life (UK Biobank) 

“The UK Biobank… they find that both men and women who report having had more kids have 

markers of a younger-looking brain age… it seems like the greatest benefit is at two or three kids.” 

Ning et al. (2020) matches a 2020 UK Biobank study (Ning et al., 2020). The study analysed 

303,196 adults of European ancestry without brain or nervous-system illness for cognition and an 

MRI subset of 13,584 for brain age. Participants were grouped by number of offspring as 0, 1, 2, 3, or 

4+ children, because the authors expected the association might be non-linear and the highest-parity 

group was sparse. The cognitive outcomes were response time and a visual-memory test based on 

the number of mistakes, and the MRI outcome was relative brain age derived from structural 

morphometry using a LASSO-based prediction pipeline. Regression models adjusted for age, 

education, BMI, income, smoking, alcohol use, sleep, living arrangement, diabetes, and 

hypertension, with sex-stratified analyses and sex-interaction tests. 

They found modest links between parenthood and younger-looking brain markers in later 

life. In both women and men, having offspring was associated with faster response time and fewer 

mistakes on a visual-memory task after adjustment for demographic, lifestyle, and health covariates. 

The pattern was non-linear, with the largest cognitive differences generally seen between childless 

participants and those with two or three children, while differences among parents were small.  



 

In the MRI subsample of 13,584 participants, number of offspring was also associated with 

relative brain age, an imaging-derived estimate of how old the brain appears relative to peers. 

Participants with two or three children had younger estimated brain age than childless participants in 

both sexes, by about 0.5 to 0.7 years in women and 0.6 to 0.7 years in men, with no significant sex 

interaction for this brain-age result.  

The authors argue that these associations are more consistent with lifestyle and social 

factors that accompany parenthood than with pregnancy biology alone, because similar patterns 

appeared in men as well as women. They suggest possible pathways such as healthier behaviour, 

greater social engagement, and support from adult children, but they also emphasise that the study 

is observational, so it cannot establish causation and could reflect residual confounding or reverse 

selection. 

References 25-27. 

Oxytocin, Neuroinflammation, and Alzheimer's Pathology in 

Animal Models 

Steven Bartlett: “Research shows that oxytocin actively down regulates harmful pro-inflammatory 

cytokines in the brain… studies on aging mice demonstrated that long-term oxytocin treatment 

can… enhance the brain's plasticity… in animal models of Alzheimer's, oxytocin has been shown 

to reduce the toxicity of amyloid beta plaques.” 

These claims are drawn from preclinical research, though the evidence tier is worth flagging: 

every specific finding cited here comes from animal or cell-culture models, not human clinical trials.  

●​ In cultured mouse microglial cells, oxytocin suppresses pro-inflammatory cytokines, 

including IL-6 and TNF-α.  

●​ Long-term oxytocin treatment appears to enhance brain plasticity in ageing mice, 

with the strongest direct evidence showing that 13 weeks of oxytocin in 

12-month-old mice improved spatial memory, increased hippocampal 

doublecortin-positive cells, and upregulated GluR1 and NMDAR2B, consistent with 

enhanced neurogenesis and synaptic plasticity. Supporting ageing-related work 



 

found that aged mice have lower oxytocin levels and epigenetic and mitochondrial 

changes, while 10 days of nasal oxytocin restored plasma oxytocin, reduced 

inflammation, and recovered TET2, 5hmC, and COX IV in hypothalamus and 

hippocampus. Additional studies show oxytocin-driven plasticity can persist across 

social, stress, autism, and drug-exposure models, but it is not uniformly beneficial 

across all contexts because effects vary by developmental timing, brain circuit, age, 

and sex, including a juvenile male rat study in which an oxytocin agonist impaired 

CA1 LTP. 

●​ In transgenic APP/PS1 mouse models of Alzheimer's disease, intranasal or 

intracerebroventricular oxytocin has reduced microglial activation, shifted 

amyloid-beta deposition toward a less-toxic pattern. These are promising early-stage 

mechanistic findings supporting oxytocin as a candidate neuroprotective agent, but 

they have not yet been established in human Alzheimer's trials, so the practical 

implication for human brain ageing and dementia risk remains speculative at this 

stage. 

References 28-41. 

Paternal Touch and Oxytocin 

“My lab found actually that when dads engage in more physical touch, there's a type of touch 

that's called proprioceptive touch… When dads did more of that, they subsequently had higher 

oxytocin levels.” 

This matches Saxbe's published research (Morris et al., 2021). They examined whether 

specific forms of fathers’ physical touch during interaction with their 6-month-old infants predicted 

fathers’ later oxytocin levels, using an observational lab study with parallel oxytocin assay methods. 

The study included 45 fathers and their six-month-old infants in a laboratory free-play interaction. 

Fathers’ touch behaviours were micro-coded at 0.1-second intervals, allowing the authors to 

distinguish forms of touch during the interaction. Paternal oxytocin was measured in blood plasma, 

and samples were assayed both with and without an extraction step so the two measurement 

approaches could be compared directly. 



 

Playful proprioceptive touch showed the clearest association: fathers who used more of this 

touch had higher oxytocin on both extracted and unextracted assays. Gentle affectionate touch and 

functional proprioceptive touch predicted higher oxytocin only in the unextracted assay, not in the 

extracted assay. Fathers who engaged in no physical touch had lower oxytocin on both assay types. 

The two assay methods were moderately correlated, but they did not yield identical patterns of 

association across touch types. The authors concluded that father-infant physical touch, particularly 

playful proprioceptive touch, is associated with higher paternal oxytocin levels. They also argued 

that the findings replicate earlier work based on unextracted oxytocin measures while showing that 

some, but not all, associations remain when using the more rigorous extracted method.  

The design tested whether fathers’ observed touch during a lab interaction predicted 

subsequent oxytocin levels, not whether changing touch would cause oxytocin to rise. The study 

cannot conclude that physical touch increases oxytocin in fathers, because the reported result is an 

association rather than an experimental effect. It also cannot conclude the reverse is false: fathers 

with naturally higher oxytocin might simply be more likely to engage in playful or affectionate 

touch. 

 This builds on earlier work from Ruth Feldman's lab showing that paternal oxytocin release 

tracks specifically with proprioceptive/stimulatory touch, while maternal oxytocin tracks more with 

affectionate touch (stroking, cuddling), a sex-differentiated pattern replicated across several labs. 

References 42-44. 

Global Fertility Decline and Population Projections to 2100 

“A landmark 2024 study published in The Lancet projects that by the year 2100, 97% of all 

countries and territories will have fertility rates too low to sustain their populations. The global 

fertility rate has plummeted from an average of five children per woman in 1950 to just 2.2 today. 

And according to the CDC and Pew Research data, the US total fertility rate just hit an all-time 

recorded low of 1.6… CDC data shows total US birth rates dropped yet again by 1% in 2025, falling 

to roughly 3.6 million babies… by 2100, one in every two children born on the planet will be born 

in sub-Saharan Africa.” 



 

This segment accurately summarises the 2024 Lancet/IHME Global Burden of Disease study 

on global fertility (Bhattacharjee et al., 2024). The study projects that 198 of 204 countries and 

territories (97%) will have fertility rates below replacement level by 2100, up from roughly half in 

2021. The 2024 Lancet analysis estimated that the global total fertility rate fell from 4.84 in 1950 to 

2.23 in 2021.  

On the US figures: CDC final data put the 2024 total fertility rate at 1.599, and provisional 

2025 data show a further decline to roughly 1.57, both consistent with the “1.6” cited (reflecting the 

figure available at the time of recording). CDC also confirmed a 1% decline in total US births from 

2024 to 2025, to a provisional 3,606,400. matching the “roughly 3.6 million” figure. 

References 45-49. 

Paternal Postpartum Depression Prevalence 

“There's some evidence that dads' prevalence rate for depression, so in new dads, it's about twice 

that of the general population.” 

A meta-analysis (Paulson & Bazemore, 2010) investigated 43 studies and estimated that 

approximately 10.4% of fathers experience paternal depression across studies conducted from 

pregnancy through one year postpartum. This is roughly double the 4.8% twelve-month prevalence 

of depression among similar-aged men in the general US population. However, most studies 

contributing to the paternal estimate identified depression using self-report symptom questionnaires 

and cutoff scores, whereas the 4.8% general-population estimate concerned major depressive 

disorder assessed using diagnostic interviews. Later, other meta-analyses have found somewhat 

lower overall estimates (around 8%), reflecting differences in the studies and measurement tools 

included. 



 

References 50-53. 

Cortisol Synchrony and Marital Satisfaction in Couples 

“I found that when couples had really strongly linked levels of cortisol, they reported lower marital 

satisfaction… you don't actually wanna be contagious to other people's stress.” 

This is from Saxbe's research (Saxbe & Repetti, 2010), which found that spouses' cortisol 

levels were positively linked day to day and that couples whose cortisol and negative mood were 

more tightly linked reported worse relationship satisfaction. This counterintuitive finding, that 

physiological “synchrony” between partners can signal strain rather than closeness, has been 

replicated across several other labs, with stronger cortisol linkage associated with lower relationship 

satisfaction both in daily life and during laboratory conflict discussions.  

Some other research finds the opposite pattern specifically around the 

prenatal-to-postpartum transition, where certain kinds of hormonal synchrony (e.g., in testosterone) 

have instead been linked to better postpartum relationship quality, so the meaning of synchrony 

appears to depend on the hormone and the life stage in question. 

References 54-57. 

‘Dad Bod’: Weight Gain in Expectant Fathers Across Species 

“It's been found across both animal and human studies that males tend to gain weight when they 

become fathers… there was a study that looked at tamarin monkeys that were expecting 

offspring… the expectant dads actually gained more weight, even though they were eating the 

same diet.” 

Ziegler et al. (2006) tracked weight in 14 male common marmosets and 11 male cotton-top 

tamarins, highly paternal primate species, across their partners' pregnancies, compared with males 

whose partners were not pregnant. Diet quantity and quality were held constant for all animals. 

However, they did not measure how much each animal actually ate; indeed, the monkeys were 



 

routinely offered more food than they would normally consume. The authors explicitly say they 

therefore could not determine whether the weight gain resulted from increased food intake or from 

metabolic changes. Expectant males in both species gained significantly more weight than controls 

(some gained up to around 20% of body weight, specifically for the marmosets, whereas tamarins 

showed 1–8% increases), a pattern the researchers interpret as males “stocking up” energy reserves 

ahead of the metabolic demands of intensive infant-carrying. This is described as an animal analogue 

of the human “couvade” phenomenon (sympathetic pregnancy symptoms in expectant fathers). 

Separate human cohort research tracking over 10,000 men longitudinally has similarly found that 

new fathers gain measurably more weight on average than men who do not become fathers. 

References 58-59. 

Female Preference for the ‘Dad Bod’ Body Type 

“Women actually like a dad bod. So studies of single women have found that… the dad bod is the 

most popular.” 

Much of the data on “women prefering the dad bod” comes from commercial or 

marketing-commissioned polling, not from peer-reviewed research. The statistic most likely behind 

the claim comes from a 2021 Dating.com survey of 2,000 single users. Nearly 75% said they preferred 

a “dad bod”, compared with 15% preferring a highly toned “Barbie or Ken-like” physique. However, 

this was a commercial dating-site survey, not a peer-reviewed scientific study, and Dating.com did 

not publish a demographic breakdown showing that those respondents were specifically women. 

The survey included singles of different genders and sexualities. There is separate survey evidence 

specifically involving women. Planet Fitness reported in its 2021 commissioned survey that 70% of 

women said they were attracted to men with dad bods, and 59% said they would prefer a man with a 

dad bod to someone “really muscular". But again, this was a commercial opinion survey, and it was 

not restricted to single women. 

The peer-reviewed literature is more mixed. Some academic studies using controlled figure 

ratings have found that men with lower waist-to-chest ratios (a “dad bod”-consistent physique) 

receive lower physical attractiveness ratings but higher ratings on traits like affection, nurturance, 

and perceived fitness as a father, suggesting a “good dad, not necessarily most physically attractive” 



 

signal. Other controlled studies using digitally manipulated male figures have instead found that 

women consistently rate leaner, more muscular, higher shoulder-to-hip-ratio bodies as more 

attractive.  

Overall, the evidence is closer to “a dad bod signals good caregiving traits to women” than “a 

dad bod is women's most preferred physique", and the stronger, more absolute version of the claim 

rests mainly on non-academic survey data. 

References 60-68. 

US Paid Family Leave: Policy and Public Support 

Steven Bartlett: “The baseline federal protection is… the Family and Medical Leave Act. It 

guarantees up to 12 weeks of unpaid leave. Your employer must also maintain your group health 

insurance during this time.” 

Darby Saxbe: “It's one of the best polling issues. It's bipartisan… I think it's something like 80% of 

Americans are in favor of it.” 

The FMLA description is accurate: the US Family and Medical Leave Act (1993) guarantees 

eligible employees up to 12 weeks of unpaid, job-protected leave for the birth or care of a new child 

(among other qualifying reasons), during which the employer must continue the employee's group 

health insurance on the same terms as if they were working. It does not require paid leave, and 

eligibility rules (based on employer size and hours/tenure worked) exclude many workers, including 

many gig, part-time, and small-business employees. On public support: national polling has 

repeatedly found strong, bipartisan majorities in favour of paid family leave. A 2024 BPC 

Action/Pivotal Ventures/Morning Consult poll found 82% of voters supported a federal paid family 

and medical leave programme (90% of Democrats, 76% of Republicans), and a 2025 Echelon Insights 

survey found 83% support for Congress acting on paid family leave, both consistent with the 

“something like 80%” figure cited in the conversation. 



 

References 69-70. 

Longevity and Relationship Quality: The Harvard Study of Adult 

Development 

Steven Bartlett: “I sat with Robert Waldinger, who's done that long Harvard study on human 

happiness, and the conclusion is that one of the single biggest predictors of longevity is whether 

you have strong relationships.” 

This reflects the central finding of the Harvard Study of Adult Development, one of the 

longest-running longitudinal studies of adult life, which has followed participants (and later their 

spouses and children) since 1938 and remains ongoing. Its director, Dr Robert Waldinger, has 

repeatedly summarised the study's headline finding as: when researchers looked back at what best 

predicted physical health and happiness at age 80, it was not mid-life cholesterol levels but 

satisfaction with close relationships at age 50. As with any single long-running observational study, 

the original sample has well-documented limitations (initially all male, White American men, later 

expanded to spouses and descendants), and the “relationships beat cholesterol” comparison is a 

synthesis by the study's leadership rather than a single controlled effect size, but the underlying 

conclusion, that relationship quality predicts later-life health and wellbeing at least as well as many 

biomedical markers, is well supported and widely replicated in the broader social-connection 

literature. 

References 71-77. 

Testosterone Synchrony Between Expectant Parents 

“Our lab found that actually expectant dads and expectant moms had correlated levels of 

testosterone during pregnancy… Mom was influencing Dad's testosterone levels, and the more 

strong that relationship was, the more Dad showed a drop in testosterone after birth.” 

Dr Saxbe's lab has reported that expectant mothers' and fathers' testosterone levels track 

together across pregnancy and that stronger prenatal testosterone synchrony predicts a larger 



 

postpartum testosterone decline in fathers, as well as greater paternal relationship investment after 

birth. This is a relatively young area of psychoneuroendocrinology, generally based on the modest 

sample sizes, so the precise mechanism (proximity, shared stress, behavioural or other cues) remains 

an open question. 

References 78-79. 

Testosterone, Sperm Count, and Immune Function 

“High levels of testosterone actually decrease our sperm count, and they are, um, bad for our 

immune system.” 

Across the literature, the clearest finding is that exogenous testosterone or 

anabolic-androgenic steroid use reduces sperm production, whereas normal intratesticular 

testosterone is required for spermatogenesis. High testosterone inside the testis supports Sertoli-cell 

signalling, maintenance of the seminiferous epithelium, and suppression of germ-cell apoptosis, but 

testosterone given from outside the body suppresses GnRH, LH, and FSH, lowers intratesticular 

testosterone, and thereby impairs sperm production. Clinical and review evidence links testosterone 

abuse to testicular atrophy, reduced sperm concentration and quality, azoospermia, and longer 

recovery after higher-dose or longer-duration exposure, with recovery sometimes incomplete even 

after cessation. 

On immunity, the evidence supports immunomodulation more than a simple claim that 

testosterone is uniformly bad for the immune system. Reviews and meta-analysis report that 

experimental testosterone manipulation tends to suppress immune function, and several 

mechanistic papers describe downregulation of inflammatory responses, reduced lymphocyte 

proliferation, reduced antibody production, lower proinflammatory cytokines, and effects on innate 

and adaptive immune cells. Testosterone also appears to promote regulatory T cells and suppress 

Th1- and Th17-type inflammation, which can be protective in autoimmune settings instead of 

harmful. 

Human evidence is more mixed than animal and experimental evidence. A meta-analysis 

found no significant overall correlation between circulating testosterone and immune function in 



 

correlational studies, and a study in 97 healthy men found free testosterone positively correlated 

with influenza vaccine response while total testosterone showed no clear immunomodulatory 

association. Ecological context also seems to matter, because some human findings vary by 

nutritional or environmental setting, and an animal field experiment found that immune activation 

reduced testosterone, while experimentally raising testosterone did not reduce measured 

immunocompetence. That is consistent with newer reviews arguing that sex steroid effects depend 

on hormone concentration, receptor distribution, tissue type, age, disease state, and immune 

outcome being measured. 

References 80-88.  

Body-Size Dimorphism and Mating Systems 

Darby Saxbe: “The best way to describe humans is we're sort of monogamous with benefits… like 

gorillas, male gorillas are way bigger than female gorillas… fully monogamous animals are exactly 

the same size, like prairie voles… So we're sort of somewhere in between.” 

Across mammals, sexual size dimorphism (SSD) usually means males are larger than females, 

and mating system means the recurring pattern of who mates with whom, such as monogamy, 

polygyny, polyandry, or multimale–multifemale systems. Broad comparative studies do find that 

male-biased SSD is more common in polygynous species, where one male mates with multiple 

females, while monogamous species tend to be less dimorphic. That association is not fully reliable, 

because “mating system” is only a rough proxy for sexual selection, meaning differential reproductive 

success driven by competition over mates. Several papers show that the observed mating system 

does not always predict actual variance in male reproductive success or genetic paternity, and some 

newer phylogenetic analyses find that spatial competition, ecology, or body-size evolution can 

explain SSD as well as or better than polygyny alone. 

In humans, the relatively modest male-female size difference does support the view that 

humans did not evolve under the extreme reproductive skew seen in gorillas or other strongly 

polygynous mammals. Reviews of human anatomy place humans within the range expected for 

pair-bonded or mildly polygynous primates, and human testes and sperm traits also fit monogamous 

or polygynous primates better than multimale-multifemale systems with intense sperm competition. 



 

Human evidence points to predominant pair-bonding, not obligate monogamy. Pair-bonding 

means a relatively stable social association between a male and a female, but it is not identical to 

strict genetic monogamy. Pair-bonding can occur in formally monogamous systems and also within 

societies where some polygyny or polyandry occurs, so “pair-bonded” humans need not be 

exclusively monogamous in every case. Cross-culturally, polygyny is permitted, but monogamy is 

usually the dominant marriage form within a given society, extra-pair paternity is relatively low, and 

the pair-bond appears to be a human universal, often expressed as social or serial monogamy with 

facultative polygyny. 

Human dimorphism alone cannot prove a single ancestral mating system, because human 

SSD may also reflect intergroup violence, resource competition, female choice, or derived changes 

unique to Homo instead of a simple inheritance from ape ancestors. Some fossil-proxy work even 

suggests that certain earlier humans or Neanderthals may have had somewhat more polygynous 

tendencies than most recent human populations, which fits a facultative rather than fixed system. 

So, sexual size dimorphism is associated with mating systems across mammals and primates, 

but not reliably enough to use as a one-to-one diagnostic. For humans specifically, modest 

dimorphism supports a species history centred on pair-bonding with facultative polygyny. 

References 89-100. 

The ‘Who Does What’ Gap: Prenatal Predictions Versus 

Postpartum Caregiving 

“Every single couple expected dad would do more before birth than dad was actually doing after 

birth… they under-delivered on average… both moms and dads thought that dad would be doing 

more.” 

Saxbe’s prospective ‘Who Does What’ study of 93 first-time heterosexual couples found that 

couples predicted a more egalitarian division of infant care during pregnancy than they achieved by 

about six months postpartum. In that same study, fathers both expected and reported a more equal 

division than mothers did, indicating gendered perception gaps as well as gendered behaviour. 



 

Other longitudinal first-time-parent studies report the same mismatch. Belgian and German 

first-time fathers had more egalitarian prenatal expectations and desires than what they experienced 

after birth, with lower paternal childcare involvement than expected. An earlier study following 

couples from pregnancy to 1 and 4 months postpartum found that mothers reported fathers doing 

less childcare than mothers expected, while fathers reported mothers doing more than fathers 

expected. 

References 101-104. 

‘We-ness’ Language and Postpartum Relationship Happiness 

“The more we-ness the dads were showing, the more happy they were in their relationship after 

birth… it was actually the dads that did more who's told us they were happier.” 

"We-ness" language, the use of first-person plural pronouns ("we," "us," "our") over singular 

pronouns when describing relationship events, serves as a linguistic marker of cognitive 

interdependence and predicts relationship satisfaction across diverse couple populations. A 

meta-analysis of 30 studies confirmed a positive association between we-talk and both relationship 

and personal functioning, with partner effects tending to be stronger than actor effects.  

In the specific context of early parenthood, evidence is more nuanced: we-talk appears 

protective against declines in marital satisfaction over time, but its associations differ by gender and 

by whether the "we" references the partner or the infant. For example, in the postpartum context 

specifically, when couple relationship quality was good, mothers' elevated partner-inclusive talk was 

paradoxically associated with reduced caregiving sensitivity, suggesting that focus on the partner 

may compete with infant engagement. 

A longitudinal study of 77 couples with preschool-aged children found that low actor we-talk 

at baseline predicted declines in marital satisfaction over 12 months, whereas high actor we-talk 

buffered against such declines. The meta-analysis by Karan and colleagues further established that 

we-talk is most strongly associated with relationship functioning (compared to mental health or 

health behaviours) and that a partner's we-talk is a better predictor of one's own relationship 

outcomes than one's own we-talk. 



 

References 105-109. 
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