
Personality and Individual Differences 218 (2024) 112470

0191-8869/© 2023 Elsevier Ltd. All rights reserved.

The general factor of personality as a female-typical trait☆ 
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A B S T R A C T   

General factor of personality (GFP) is a central concept in personality and individual differences. Various scholars 
have suggested that GFP is an indicator of social effectiveness, emotional intelligence, or slow life history. 
Because women have advantage over men in all three, women should have higher levels of GFP than men 
regardless of its true nature. Analyses of the National Child Development Study in the UK (Study 1; n = 17,419) 
and the National Longitudinal Study of Adolescent to Adult Health in the US (Study 2; n = 20,745) confirmed the 
hypothesis. Women had substantially higher levels of GFP than men did in both nations. Study 3 made the first 
attempt to extract a macrolevel GFP (the Big Big One) from aggregate data (mean Big Five personality factors in 
US states). The macrolevel GFP was also a female-typical trait, being significantly correlated with the proportion 
female in the state samples. The results from all three studies show that GFP is a female-typical trait.   

The general factor of personality (GFP) was originally proposed as 
the personality equivalent of the general factor of intelligence (g) 
(Musek, 2007). Just as g exists at the apex of a hierarchical latent factor 
structure of various cognitive tests, GFP exists at the apex of a hierar
chical latent factor structure of various personality tests. The same 
person – Sir Francis Galton – who originally proposed the general factor 
of intelligence (Galton, 1869) also initially hinted at the existence of the 
general factor of personality (Galton, 1884, 1887). A large number of 
studies have confirmed the existence of GFP (Dunkel et al., 2021; Fig
ueredo et al., 2004; Kawamoto et al., 2017; Rushton et al., 2008; van der 
Linden, te Nijenhuis, et al., 2011; Veselka et al., 2012). For compre
hensive reviews, see Musek (2017), Rushton (2020, pp. 286–302), 
Rushton and Irwing (2011), and van der Linden et al. (2017, 2021). In 
terms of the Big Five personality factors, GFP is positively associated 
with Openness to experience (O), Conscientiousness (C), Extraversion 
(E), and Agreeableness (A), and negatively associated with Neuroticism 
(N) (or positively associated with emotional stability). In other words, in 
factor analysis, O, C, E, and A have positive loadings, and N has a 
negative loading, on GFP. 

Despite its long and prolific history, GFP remains a somewhat 
controversial concept. While most personality psychologists accept its 
existence, some contend that it is merely a methodological or mathe
matical artifact (Ashton et al., 2009; Bäckström et al., 2009; McCrae 
et al., 2008; Revelle & Wilt, 2013). For example, Ashton et al. (2009) 

suggest that any higher-order factor can be extracted from any set of 
same-sign indicators, but Musek (2017, p. 117) and Irwing (2013) 
empirically contradict their interpretation, showing that Ashton et al. 
(2009) assume orthogonality of the Big Five factors. Bäckström (2007) 
and Bäckström et al. (2009) argue that GFP merely captures social 
desirability as a survey response bias, but Musek (2017, pp. 113–116) 
argues that social desirability is not merely a response style but a 
genuine personality trait that happens to be correlated with GFP. 
Further, Irwing (2013) empirically demonstrates that GFP is not 
attributable to social desirability. Others have extensively and effec
tively dealt with these criticisms elsewhere (Irwing, 2013; Musek, 2017, 
pp. 107–123; van der Linden et al., 2016, 2017); I will therefore not 
repeat them here. The field of personality psychology has largely moved 
beyond these debates: “With the establishment of the existence of a GFP, 
attention has been redirected at identifying its nature” (Dunkel et al., 
2021, p. 2). As van der Linden et al. (2017, pp. 37–38) astutely point out, 
the concept of the general factor of intelligence initially received iden
tical criticisms that some personality psychologists now level against 
GFP. Yet today very few psychologists doubt the existence of g. The 
acceptance of GFP may similarly be a mere matter of time. 

Perhaps the most convincing evidence for the substantive reality of 
GFP is the fact that the same single latent factor emerges regardless of 
which personality test batteries one employs (Loehlin, 2012; Loehlin & 
Martin, 2011; Rushton et al., 2009; van der Linden, te Nijenhuis, et al., 
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2011; but see de Vries, 2011, and Hopwood et al., 2011 for counterev
idence). After statistical correction for measurement errors, correlations 
between GFPs extracted from different personality test batteries on the 
same set of respondents approach unity (Rushton & Irwing, 2011, Fig. 
5.12). This is the personality equivalent of Spearman’s (1927) “theorem 
of the indifference of the indicator” in the cognitive domain, according 
to which the same g will be extracted no matter what cognitive tests are 
used (Jensen, 1998). GFP is also known to have a genetic basis (Rushton 
et al., 2008; van der Linden et al., 2018b). 

In this paper, I will continue personality and differential psycholo
gists’ current effort at identifying the precise nature of GFP, and venture 
into a hitherto unexplored area of GFP research: its potential sex dif
ference. I will hypothesize that women have a significantly higher level 
of GFP than men do. Then, I will revisit Darwin’s (1871, pp. 158–184) 
original speculation, later articulated and explicitly hypothesized by 
others (Figueredo et al., 2004; Rushton et al., 2008), that GFP has been 
evolutionarily selected. I will test these two hypotheses with two, large, 
nationally representative samples from prospectively longitudinal data 
in the United Kingdom (Study 1) and the United States (Study 2). I will 
then use previously published macrolevel data on the Big Five person
ality factors (means across 50 US states and the District of Columbia) in a 
first attempt to extract a macrolevel GFP (the Big Big One) (Study 3). 

1. What is the nature of GFP? 

Personality psychologists have proposed three related ideas about 
what the latent factor of GFP captures: Social effectiveness, emotional 
intelligence, and a slow life history indicator. 

1.1. GFP as social effectiveness 

Some scholars (Dunkel & van der Linden, 2014; Loehlin, 2012; 
Rushton & Irwing, 2011; van der Linden et al., 2016) suggest that GFP is 
a measure of social effectiveness. Because high levels of O, C, E, and A 
and low levels of N (or high levels of emotional stability) are all 
considered to be socially desirable, individuals who are high in GFP are 
preferred by others as friends, mates, allies, and colleagues. Individuals 
with higher levels of GFP possess the knowledge, competence, and 
motivation to behave in ways that others find attractive and desirable. 
As a result, those with high GFP are better able to achieve social goals in 
their interpersonal relations. Others are more likely to agree with such 
individuals and would want to help them. 

Studies have confirmed the view that high-GFP individuals are more 
socially effective. Adolescents with higher levels of GFP are rated as 
more likable and popular by their classmates (van der Linden et al., 
2010); military job applicants with higher levels of GFP are judged to be 
more suitable for the jobs and are thus more likely to be recruited, and 
soldiers with higher levels of GFP are judged by their supervisors to have 
greater integrity (van der Linden et al., 2014); job applicants with higher 
GFP are rated higher by recruiters (van der Linden, Bakker, et al., 2011), 
and employees with higher GFP are rated higher on their job perfor
mance by their supervisors (van der Linden, Bakker, et al., 2011); and 
sales employees with higher levels of GFP actually perform better by six 
different objective and quantitative sales performance measures (Sitser 
et al., 2013). There is therefore accumulating evidence that high-GFP 
individuals are more likely to be liked and valued in many domains of 
social life, and, as a result, they are more likely to achieve their social 
and interpersonal goals than low-GFP individuals are. 

1.2. GFP as emotional intelligence 

A very similar idea suggests that GFP is a measure of emotional in
telligence (EI; Salovey & Mayer, 1990). While there is no universally 
accepted definition of EI (Zeidner et al., 2008), the concept is usually 
taken to encompass three distinct mental processes: empathy 
(appraising and expressing emotion in self and others), self-presentation 

(regulating emotion in self and others), and self-regulation of mood 
(using emotion adaptively to achieve one’s goals) (Fox & Spector, 2000, 
pp. 204–206). The third part of the definition is essentially social 
effectiveness. Thus “if the GFP largely reflects social effectiveness..., 
then it can be expected to have some overlap with measures of EI, as EI 
also relates to how one effectively deals with social demands” (van der 
Linden et al., 2017, p. 37). 

Trait EI refers to emotional intelligence that is manifest in specific 
trait or behavior such as empathy, assertiveness, and optimism, while 
ability EI (originally called information-processing EI) refers to the ability 
to identify, express and label emotions (Petrides & Furnham, 2000). The 
correlation between trait EI and ability EI is typically very low (Petrides, 
2011). A large (k = 142, n = 36,268) meta-analysis (van der Linden 
et al., 2017) shows that the correlation between GFP and trait EI is r =
0.86, although that between GFP and ability EI is smaller (r = 0.28). The 
authors conclude that the correlation between GFP and trait EI is so 
large that GFP is practically synonymous with trait EI. A genetic study of 
North American monozygotic and dizygotic twins shows that the genetic 
correlation between GFP and trait EI is extremely high (r = 0.90), further 
bolstering the claim that the two constructs were virtually identical (van 
der Linden et al., 2018b). Emotional intelligence therefore may be the 
mechanism and means by which high-GFP individuals achieve high 
social effectiveness. 

1.3. GFP as a slow life history indicator 

A slightly different, but older, idea suggests that GFP is part of a 
bundle of traits that reflect slow life history (Figueredo et al., 2004; 
Rushton et al., 2008). Individuals vary in their life history strategies. 
Some individuals pursue a faster life history strategy characterized by 
shorter time horizons; such individuals behave as though life can end at 
any time, thus preferring short-term gains in the present over long-term 
investments in the future. Others pursue a slower life history strategy 
characterized by longer time horizons; such individuals behave as 
though life will continue for the foreseeable future, thus preferring long- 
term investments in the future over short-term gains in the present. 
Further, drawing on Darwin’s (1871, pp. 158–184) suggestion that 
natural selection favors prosociality, altruism, cooperation, sympathy, 
and other traits that are today characterized as typical of a slower life 
strategy, researchers argue that there are selective forces for slower life 
strategies and against faster life strategies (Figueredo et al., 2004; 
Rushton et al., 2008). Some personality psychologists suggest that GFP is 
part of the suite of slower life strategy. 

Accordingly, Figueredo et al. (2004) show that GFP and a slower-life 
strategy (what the authors call the “K-factor”) are significantly and 
strongly correlated with each other (r = 0.69) and, together with 
“Covitality factor” (a measure of health, well-being, and positive affect), 
load on a single “Super-K factor.” Rushton et al. (2008) demonstrate in 
three separate studies that individuals with higher levels of GFP are 
more altruistic and prosocial, and are less likely to engage in delinquent 
behavior. In their studies, individual differences in GFP emerge by early 
childhood, and are substantially heritable. Dunkel et al. (2014) show 
that GFP is significantly correlated with the tendency to cooperate in 
Prisoner’s Dilemma games; high-GFP individuals are therefore more 
altruistic and prosocial. However, the association is significantly medi
ated by the subjects’ life history strategy, thereby suggesting that GFP 
might be a measure of a slow life history strategy. 

2. Is there a sex difference in GFP? 

In this paper, I will not try to adjudicate between different proposals 
for the underlying nature of GFP. I will instead argue that, regardless of 
whether the true nature of GFP is social effectiveness, emotional intel
ligence, or slow life history, we would predict a significant sex difference 
in GFP, because there is a significant sex difference in social effective
ness, emotional intelligence, and life history speed. All three 
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perspectives invariably lead to the prediction that women on average 
have a higher level of GFP than men do. 

2.1. Sex difference in social effectiveness 

To the best of my knowledge, there have been no studies that have 
specifically examined a sex difference in social effectiveness. However, 
there are some evolutionary theoretical reasons to expect women to be 
higher on social effectiveness than men are. 

The available molecular genetic evidence suggests that humans 
practiced female exogamy throughout evolutionary history (Seielstad 
et al., 1998). When girls reached puberty, they left their natal groups to 
marry into neighboring tribes in order to avoid inbreeding, whereas 
boys stayed in their natal groups their entire lives. So all men in a 
hunter-gatherer band during human evolutionary history were geneti
cally related to each other, whereas women were not. The practice of 
female exogamy meant that adult women have always had to navigate 
social and interpersonal relationships, maintain friendships and alli
ances, protect their children, and survive in the company of genetic 
strangers, whereas men could always fall back on their genetic relat
edness to dictate their interpersonal relationships. Among other things, 
the human evolutionary history of female exogamy might suggest that 
judging and evaluating others according to their genetic similarity for 
preferential treatment of and altruistic behavior toward them, as pro
posed in the genetic similarity theory (Rushton, 1989; Rushton et al., 
1984), may be more important for women than men. Men have always 
interacted with others to whom they are maximally genetically related 
to a known precise degree (brothers, uncles, nieces and nephews, 
cousins), whereas women interacted with others to whom they might or 
might not be genetically related and to an unknown degree. 

This sex difference in the social world that adult women and men 
faced in the ancestral environment has left an evolutionary legacy in the 
architecture of the brain of women and men. The typical female brain is 
empathizing, while the typical male brain is systemizing (Baron-Cohen, 
2003; Geary, 1998, pp. 259–303; Greenberg et al., 2018). The typical 
woman is therefore better than the typical man at relating with other 
humans and navigating interpersonal relationships, just as the typical 
man is better than the typical woman at figuring out logical systems of 
things. To this day, women are more interested in pursuing “people” 
occupations in which they typically deal with other people, whereas 
men are more interested in pursuing “things” occupations in which they 
typically deal with systems and things (Kuhn & Wolter, 2022; Lippa, 
1998; Stern & Madison, 2022; Stoet & Geary, 2018). 

All these evolutionary considerations would lead us to hypothesize 
that women on average are better than men at maintaining successful 
interpersonal relationships with friends and allies, because they are 
simply better at dealing with people than men are. They would therefore 
have higher levels of social effectiveness on average than men would. 

2.2. Sex difference in emotional intelligence 

Recall that emotional intelligence – especially trait EI – is very 
closely associated with social effectiveness, and social effectiveness is 
virtually synonymous with trait EI (van der Linden et al., 2017, 2018b). 
Thus, if women on average have higher levels of social effectiveness, 
then it logically follows that they should also have higher levels of 
emotional intelligence on average. 

Available empirical evidence indeed confirms this prediction. A large 
number of studies show that women score higher than men in emotional 
intensity (Gross & John, 1998), emotional expressivity (Simon & Nath, 
2004), emotional contagion (Doherty, 1997), empathy (Baron-Cohen, 
2003; Baron-Cohen et al., 1997, 2001), and emotional intelligence 
(Clarke et al., 2016; Schutte et al., 1998). See Brody et al. (2016) for a 
comprehensive review. Given the evolved sex differences in the brain 
architecture discussed above (Baron-Cohen, 2003; Geary, 1998, pp. 
259–303; Greenberg et al., 2018), where the typical female brain is 

empathizing (oriented toward other people) whereas the typical male 
brain is systemizing (oriented toward things and systems), such female 
advantage in emotional intelligence is hardly surprising. 

Another reason to expect women to have higher emotional intelli
gence – in particular, empathy – is evolutionary. Women throughout 
human evolutionary history have been the primary caretakers of babies 
and infants. Until they are able to speak and articulate their needs, ba
bies and infants are not able to communicate verbally what they need 
and want to their caretakers, and women have therefore had to infer 
what their babies and infants need without verbally communicating 
with them. There have been tremendous selection pressures for women’s 
empathetic skills in this regard, as the babies and infants of women who 
were unable to infer their unverbalized needs were likely to suffer and 
possibly die. Incidentally, women’s evolved higher skills at empathy is 
probably the primary reason that women dominate primatology (Fedi
gan, 1994). Primate subjects are also unable to verbalize their needs, 
wants, and emotional states, and good primatologists are nevertheless 
required to infer their primate subjects’ unvocalized internal states 
during their observations. 

2.3. Sex difference in life history strategy 

In evolutionary biology, life history strategy is typically used to 
characterize entire species and populations on the fast–slow continuum 
(MacArthur & Wilson, 1967). In the study of humans, life history 
strategy is usually taken to be an individual difference variable within 
each sex, where some women in some environments pursue faster life 
history strategies than other women in different environments do, and 
some men in some environments pursue faster life strategies than other 
men in different environments do (Del Giudice, 2009; Gangestad & 
Simpson, 2000). However, it is nonetheless possible to discuss a sex 
difference in life history strategy. One can compare a female-typical life 
history strategy and a male-typical life history strategy, to see which sex 
on average might pursue a faster or slower life history strategy in gen
eral. A large meta-analysis suggests that males tend to pursue faster life 
history strategies in general than females, especially in the context of 
polygynous breeding systems (Tarka et al., 2018). Humans have had a 
mildly polygynous breeding system throughout evolutionary history 
(Alexander et al., 1979; Leutenegger & Kelly, 1977). 

There is indeed evidence that men on average pursue faster life 
history strategies than women do. Physiologically, women live longer 
than men in every human society (Barford et al., 2006). It is true that 
girls mature faster than boys, and women attain smaller adult stature 
than men do, when both of these are indicators of faster life history 
strategies. However, women’s faster rate of maturity and smaller adult 
stature are both direct consequences of polygynous breeding systems 
(Kanazawa & Novak, 2005). Behaviorally, due to the asymmetries in 
reproductive biology (Trivers, 1972), men pursue faster life history 
strategies by prioritizing mating opportunities over parental in
vestments (Buss & Schmitt, 1993, 2019). Men are also far more 
competitive, aggressive and violent in their intrasexual competition 
than women are, which are also characteristics of faster life history 
strategies (Réale et al., 2010). It is therefore reasonable to conclude that, 
in general, men as a whole pursue faster life strategies than women do. 

3. Summary 

Regardless of whether the true nature of GFP is social effectiveness, 
emotional intelligence, or slower life history strategy, or some combi
nation of the three, we would invariably predict that women on average 
would have a higher level of GFP than men would. In what follows, I will 
test this prediction with two separate, prospectively longitudinal, na
tionally representative samples from the United Kingdom (Study 1) and 
the United States (Study 2). Further, I will test the prediction, origi
nating from Darwin (1871) and later articulated by Figueredo et al. 
(2004) and Rushton et al. (2008), that there is evolutionary selection for 
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GFP. If both predictions turn out to be true – if women have higher levels 
of GFP in general, and if there is current evolutionary selection for GFP – 
then we would inevitably be led to the conclusion that humans are 
becoming more female over time in their typical personality, in the sense that 
human personality in general – of both women and men – are becoming 
more female-typical. Then, in Study 3, I will use previously published 
macrolevel data on mean levels of the Big Five personality factors across 
the 50 states and the District of Columbia (Rentfrow et al., 2008) in a 
first known attempt to extract a macrolevel GFP (the Big Big One). 

4. Study 1: United Kingdom 

4.1. Data 

The National Child Development Study (NCDS) is a large, ongoing, 
and prospectively longitudinal study that has followed a population (not 
a sample) of British respondents since birth for over 60 years. The study 
included all babies (n = 17,419) born in Great Britain (England, Wales, 
and Scotland) during one week (03–09 March 1958). The respondents 
were subsequently reinterviewed in 1965 (Sweep 1 at age 7; n =
15,496), 1969 (Sweep 2 at age 11; n = 18,285), 1974 (Sweep 3 at age 16; 
n = 14,469), 1981 (Sweep 4 at age 23; n = 12, 537), 1991 (Sweep 5 at 
age 33; n = 11,469), 1999–2000 (Sweep 6 at age 41–42; n = 11,419), 
2004–2005 (Sweep 7 at age 46–47; n = 9534), 2008–2009 (Sweep 8 at 
age 50–51; n = 9790), and 2013 (Sweep 9 at age 55; n = 9137). There 
were more respondents in Sweep 2 than in the original sample (Sweep 0) 
because Sweep 2 sample included eligible children who were in the 
country in 1969 but not in 1958. In each sweep, personal interviews and 
questionnaires were administered to the respondents; to their mothers, 
teachers, and doctors during childhood; and to their partners and chil
dren in adulthood. Virtually all (97.8 %) of the NCDS respondents were 
Caucasian. The Centre for Longitudinal Studies (CLS) of University 
College London now conducts NCDS and the data are publicly and freely 
available to registered users of the UK Data Service (https://ukdataservi 
ce.ac.uk/). 

4.2. GFP 

At age 51 (and only at age 51), NCDS measured the respondents’ Big 
Five personality factors with the 50-item International Personality Item 
Pool. Each respondent could answer each of the 10 statements per factor 
on a five-point Likert scale from 1 = “very inaccurate” to 5 = “very 
accurate.” Thus, after reverse coding where necessary, each re
spondent’s score varied from 10 to 50 on a personality factor. 

I subjected the raw scores for the Big Five personality factors to 
principal axis factoring with no rotation. The factor analysis extracted 

only one latent factor with Eigenvalue >1.0, with the following factor 
loadings: O = 0.601, C = 0.399, E = 0.619, A = 0.564, N = − 0.251. 
Unlike many previous studies on GFP (Rushton & Irwing, 2011), NCDS 
data did not require a two-step derivation process in which the Big Five 
personality factors were first reduced to the Big Two, and then finally to 
the Big One. GFP has a mean of 0 and a standard deviation of 1. 

4.3. Other variables 

The respondent’s sex was measured at birth. The number of biolog
ical children the respondent has had was measured at ages 23, 33, 42, 
47, 51, and 55. 

4.4. Results 

Fig. 1, Panel a), presents a clear sex difference in GFP among NCDS 
respondents. The mean GFP was 0.1242 among women and − 0.1289 
among men (Cohen’s d = 0.316; t(7962) = 14.116, p < .001). The sex 
difference in GFP was therefore between “small” and “medium” (Cohen, 
1992). 

In the entire sample, GFP was largely uncorrelated with the number 
of biological children (age 23: r = 0.051, n = 6818, p < .001; age 33: r =
− 0.014, n = 7024, p = .232; age 42: r = 0.011, n = 6753, p = .345; age 
47: r = 0.019, n = 6138, p = .136; age 51: r = 0.018, n = 6138, p = .155; 
age 55: r = 0.017, n = 6990, p = .151). However, the null correlations 
between GFP and the number of biological children in the entire sample 
masked some sex difference. It was largely negative among women (age 
23: r = − 0.095, n = 3499, p < .001; age 33: r = − 0.075, n = 3633, p <
.001; age 42: r = − 0.044, n = 3519, p = .009; age 42: r = − 0.029, n =
3205, p = .103; age 47: r = − 0.029, n = 3205, p = .101; age 55: r =
− 0.030, n = 3607, p = .076) and largely positive among men, except at 
age 23 (age 23: r = − 0.066, n = 3319, p < .001; age 33: r = 0.010, n =
3391, p = .553; age 42: r = 0.049, n = 3234, p = .006; age 47: r = 0.051, 
n = 2933, p = .006; age 51: r = 0.052, n = 2933, p = .005; age 55: r =
0.058, n = 3383, p < .001). Thus we have a curious situation in which 
British women who had more female-typical personality were less 
fertile, and British men who had more female-typical personality were 
more fertile. 

4.5. Discussion 

The analysis of the NCDS data supported the first prediction about 
the sex difference in GFP. As predicted, British women had a signifi
cantly higher level of GFP than British men did. The effect size was 
between “small” and “medium.” 

The NCDS data, however, did not support the prediction about the 

Fig. 1. Sex difference in general factor of personality: a) National Child Development Study; and b) Add Health.  
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evolutionary selection for GFP. Among the entire sample, GFP was 
largely uncorrelated with the number of biological children that the 
British respondents had (except for age 23). There were some sex dif
ferences in the association between GFP and fertility, in which the as
sociation was mostly negative among women and mostly positive among 
men. This result was consistent with some earlier findings (van der 
Linden et al., 2018a). Since every child has a mother and a father, and 
inherits its genes – including yet-to-be-identified genes for GFP – equally 
from its mother and father, the evidence suggests that there is no current 
evolutionary selection for GFP. 

5. Study 2: United States 

5.1. Data 

National Longitudinal Study of Adolescent to Adult Health (Add 
Health) is a prospectively longitudinal study of a nationally represen
tative sample of American youths, initially sampled when they were in 
junior high and high school in 1994–1995 (Wave I, n = 20,745, mean 
age = 15.6) and reinterviewed in 1996 (Wave II, n = 14,738, mean age 
= 16.2), in 2001–2002 (Wave III, n = 15,197, mean age = 22.0), in 
2007–2008 (Wave IV, n = 15,701, mean age = 29.1), and in 2016–2018 
(Wave V, n = 12,300, mean age = 38.0). See additional details of 
sampling and study design at http://www.cpc.unc.edu/projects/addh 
ealth/design. 

5.2. GFP 

At age 29 (and only at age 29), Add Health measured the re
spondent’s Big Five personality factors with the 20-item Mini- 
International Personality Item Pool. The respondent could answer 
each of the four statements per personality factor on a five-point Likert 
scale, from 1 = strongly disagree to 5 = strongly agree. Thus, after 
reverse coding where necessary, each respondent’s score varied from 4 
to 20 on a personality factor. 

I subjected the raw scores for the Big Five personality factors to 
principal axis factoring with no rotation. The factor analysis extracted 
only one latent factor with Eigenvalue >1.0, with the following factor 
loadings: O = 0.484, C = 0.226, E = 0.466, A = 0.577, N = − 0.230. Once 
again, Add Health data did not require a two-step derivation process and 
produced the Big One in one step. 

5.3. Other variables 

The respondent’s sex was measured at age 15 in the first wave. The 
number of biological children the respondent has had was measured at 
ages 29 and 38. 

5.4. Results 

Fig. 1, Panel b), once again presents a clear sex difference in GFP 
among Add Health respondents, although the magnitude of the sex 
difference was smaller than it was among NCDS respondents in Study 1. 
The mean GFP was 0.0624 among women and − 0.0708 among men 
(Cohen’s d = 0.181; t(15589) = 11.301, p < .001). The sex difference in 
GFP was therefore “small” (Cohen, 1992). 

In the entire sample, there was no evidence that GFP was positively 
selected (age 29: r = − 0.147, n = 15,540, p < .001; age 38: r = − 0.003, 
n = 10,616, p = .735), and the results were replicated in a subsample of 
women (age 29: r = − 0.180, n = 8274, p < .001; age 38: r = 0.006, n =
6094, p = .663) and in a subsample of men (age 29: r = − 0.144, n =
7264, p < .001; age 38: r = − 0.009, n = 45,211, p = .525). 

5.5. Discussion 

The results from Add Health largely replicated the results from NCDS 

in Study 1. There is a clear and significant sex difference in GFP 
(although the absolute magnitude of the sex difference was smaller in 
Add Health than in NCDS); American women on average had a signifi
cantly higher level of GFP than American men did. Study 2 also repli
cated Study 1’s null result on the evolutionary selection for GFP. There 
was no evidence that individuals with higher levels of GFP had greater 
fertility, and, unlike in Study 1, there was no evidence of sex difference 
in it. 

6. Study 3: The Big Big One 

6.1. Data 

I used the previously published data on the mean levels of the Big 
Five personality factors across the 50 states and the District of Columbia 
in the United States (Rentfrow et al., 2008, p. 351, Table 1). I used the z 
scores presented in the table as raw data for the level of O, C, E, A, and N 
in each state and subjected them to factor/principal component analysis. 
The sex ratios (proportion female) in each state sample were obtained 
personally from the first author of the study. The proportion female in 
the state population in 2000 (around the time that Rentfrow et al. (2008) 
collected their data) was obtained from the Census Bureau (https:// 
www2.census.gov/library/publications/decennial/2000/briefs/c2kbr 
01-09.pdf), and the measures of state fertility in 2005 were obtained 
from the Centers for Disease Control and Prevention (https://www.cdc. 
gov/nchs/pressroom/sosmap/fertility_rate/fertility_rates.htm). It was 
the earliest year the data were available at this website. 

6.2. Results 

In individual studies of GFP, it is generally recommended that one 
use factor analysis, in particular, principal axis factoring, not principal 
component analysis, in order to extract GFP from the individual mea
sures of personality (van der Linden et al., 2017, p. 38n, footnote 1). 
However, since this was the very first attempt to extract a GFP from 
macrolevel data, I used both principal axis factoring (GFP-PAF) and 
principal component analysis (GFP-PC) to extract a macrolevel GFP. In 
the end, however, it made very little difference which method I used, as 
the two alternate measures of the macrolevel GFP were virtually iden
tical (r = 0.973). 

In principal axis factoring, the factor loadings were: O = − 0.250, C 
= 0.742, E = 0.568, A = 0.826, and N = − 0.227. The extracted factor 
explained 43.67 % of the variance in the measures of Big Five person
ality factors. In principal component analysis, the loadings were: O =
− 0.402, C = 0.800, E = 0.736, A = 0.833, and N = − 0.362. The mea
sures of Big Five personality factors explained 43.37 % of the variance in 
the component. Unlike in all previous studies of GFP at the individual 
level (including Studies 1 and 2 above), the loadings for O in both 
principal axis factoring and principal component analysis were negative. 

Both measures of the macrolevel GFP were very strongly and 
significantly associated with the proportion female in the sample (GFP- 
PAF: r = 0.420, n = 51, p = .002; GFP-PC: r = 0.365, n = 51, p = .008). 
Interestingly, neither measure of macrolevel GFP were significantly 
associated with the proportion female in the state population (GFP-PAF: r 
= 0.054, n = 51, p = .707; GFP-PC: r = − 0.052, n = 0.51, p = .718). This 
is despite the fact that the sample proportion female and population 
proportion female were moderately positively associated (r = 0.318, n 
= 51, p = .023). Thus the female typicality of the macrolevel GFPs were 
driven by the sample characteristics, not by the population 
characteristics. 

Fig. 2 presents the scatterplot for the bivariate association between 
GFP-PAF and sample proportion female. The comparable figure for GFP- 
PC looks virtually identical. The figure presents a very strong positive 
association between GFP-PAF and the proportion female in the sample. 
One also detects that Alaska and Utah are outliers in the scatterplot. 
Removing Alaska and Utah from the analysis slightly increases the 
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positive association between macrolevel GPF and sample proportion 
female (GFP–PAF: r = 0.444, n = 49, p = .001; GFP–PC: r = 0.400, n =
49, p = .004). 

Contrary to the findings in Studies 1 and 2 at the individual level, 
macrolevel GFP was positively associated with state fertility, measured 
by general fertility rate (number of children born per 1000 women aged 
15–44) (GFP–PAF: r = 0.285, n = 50, p = .045; GFP–PC: r = 0.386, n =
50, p = .006). (The state fertility is not available for the District of 
Columbia.) Note, however, that both measures of macrolevel GFP were 
driven by the sample proportion female, not by the population propor
tion female. Thus the large positive association between macrolevel GFP 
and state fertility seemingly suggests that general fertility was higher in 
states in which Rentfrow et al. (2008) recruited proportionately more 
female respondents than in states in which they recruited proportion
ately more male respondents. Yet fertility was not associated with 
sample proportion female (r = − 0.174, n = 50, p = .226), while it was 
significantly and strongly negatively associated with population pro
portion female (r = − 0.594, n = 50, p < .001). 

6.3. Discussion 

Study 3 presented a preliminary attempt to extract a macrolevel GFP 
(the Big Big One) from aggregate data on mean levels of the Big Five 
personality factors. While I was able to extract a macrolevel GFP suc
cessfully, and it was robust to the specific method of extraction (prin
cipal axis factoring vs. principal component analysis), there were some 
oddities in the results. Unlike all studies of GFP at the individual level, O 
was negatively, not positively, associated with macrolevel GFP. It is not 
immediately obvious why GFP is positively associated with O at the 
individual level and negatively associated with it at the macro level, 
when it is similarly associated, with the identical signs, with the other four Big 
Five personality factors. 

Consistent with the results from Studies 1 and 2, the macrolevel GFP 
was also a female-typical trait, being significantly positively associated 
with the sample (though not population) proportion female. The higher 
the proportion of women in the state sample in Rentfrow et al.’s (2008) 
original study, the higher the macrolevel GFP (See Fig. 2). 

Unlike the results from Studies 1 and 2, there was some evidence that 
macrolevel GFP may be evolutionarily selected. It was significantly 
positively associated with general fertility in the state around the time 

when Rentfrow et al. (2008) collected their data. Fertility was not 
significantly associated with the sample proportion female, yet it was 
positively associated with macrolevel GFP, which was partly driven by 
sample proportion female. 

7. General discussion 

Prospectively longitudinal data from large representative population 
samples from the United Kingdom (Study 1) and the United States 
(Study 2) replicated earlier, smaller studies and established the exis
tence of GFP. Both studies also confirmed the first hypothesis about the 
sex difference in GFP; both in the UK and in the US, women had 
significantly higher levels of GFP than men did. However, Studies 1 and 
2 did not confirm the second hypothesis about the current evolutionary 
selection for GFP. There was no evidence in either nation that in
dividuals with higher levels of GFP were reproductively more successful 
(at least as measured by the total number of biological children). 

Study 3 represented the first known attempt to extract a macrolevel 
GFP (the Big Big One) by using the aggregate data (mean levels of the 
Big Five personality factors across the US 50 states and the District of 
Columbia). Via both principal axis factoring and principal component 
analysis, I successfully extracted a macrolevel GFP. The Big Big One was 
also a female-typical trait; it was significantly positively correlated with 
the proportion female in the state sample. While the macrolevel GFP was 
significantly associated with the general fertility in the state, it is diffi
cult to interpret this finding when one recalls that the macrolevel GFP 
was driven by sample proportion female, not by population proportion 
female. 

While GFP indeed appears to be a female-typical trait, the future does 
not appear to be female. There is no evidence that humans are becoming 
more female in their personality. Even though the future may not be 
female, however, the results presented in this paper suggest that the 
present may be female. The significant sex difference in GFP means that 
the suite of more desirable personality – high O, C, E, A, and low N – is a 
female-typical trait. Women are more likely to possess higher levels of 
GFP than men are. Paradoxical though it may sound, human personality 
is more female than male, perhaps somewhat similar to the manner in 
which some suggest that human intelligence is more male than female 
(Baron-Cohen, 2003; Irwing & Lynn, 2005; Lynn & Irwing, 2004). 

It is important to note, however, that the conclusion derived from the 

Fig. 2. Bivariate association between macrolevel GFP (GFP–PAF) and proportion female in the state sample.  
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results presented above that the future is not female is contradicted by 
other studies. Individuals with slower life history strategy have higher 
fertility in the United States and Sweden (Woodley of Menie et al., 
2017), and American men and women who are high on Extraversion and 
Openness, and low on Neuroticism – and therefore high on GFP – have 
more children (Jokela et al., 2011). More research is clearly necessary to 
adjudicate between conflicting results and determine whether the future 
is indeed female. 

The strategic differentiation-integration effort hypothesis (Figueredo 
et al., 2013) proposes that, as individuals and populations become more 
K-selected, adopting slower life history strategies, K-selective traits 
become less positively correlated with each other, allowing more K- 
selected individuals to pursue more specialized niches in the environ
ment. Both in the NCDS and Add Health data, however, the correlations 
between GFP and such other indicators of slow life history strategy as 
general intelligence, height, and the number of children at a young age 
(as an inverse indicator of slow life history strategy) were actually 
stronger among women than men (NCDS: intelligence: r = 0.246 vs. 0.245; 
height: r = 0.082 vs. 0.056; number of children: r = − 0.095 vs. –0.066; 
Add Health: intelligence: r = 0.263 vs. 0.252; height: r = 0.068 vs. 
0.049; number of children: r = − 0.180 vs. –0.144). Thus, assuming that 
women are indeed more K-selected than men are, there does not appear 
to be any evidence in support of the strategic differentiation-integration 
effort hypothesis in the NCDS and Add Health data. 

7.1. Limitations 

The results from Studies 1 and 2 are both consistent with previous 
studies (in that they demonstrated the existence of GFP) and consistent 
with each other (in that they both showed a clear sex difference in GFP 
and no evidence for its evolutionary selection). In contrast, the results 
from Study 3 must be interpreted very cautiously as only preliminary. 
First, this is the very first attempt to extract a macrolevel GFP (the Big 
Big One), and, as such, must be replicated with other aggregate data on 
the Big Five (and other) personality factors. (Recall that GFP, like g, is 
indifferent to specific test batteries.) Second, it is not clear why O loaded 
negatively on GFP at the macrolevel, when it always loads positively at 
the individual level. Third, it is not clear what GFP’s significantly pos
itive association with state fertility means substantively, when one re
calls that the macrolevel GFP was significantly associated with sample 
proportion female but not with population proportion female. It appears 
to lead to the seemingly impossible-to-interpret conclusion that general 
fertility is higher in states in which Rentfrow et al. (2008) recruited 
proportionately more female respondents. Both the concept of the 
macrolevel GFP and its substantive interpretation await further empir
ical investigations and verifications. 

8. Conclusion 

If it can be firmly established that GFP is a female-typical trait, based 
on empathizing (social effectiveness, emotional intelligence), just as 
some scholars have argued that general intelligence is a male-typical 
trait based on systemizing (Irwing & Lynn, 2005; Lynn & Irwing, 
2004; Baron-Cohen, 2003; Geary, 1998, pp. 259–303; Greenberg et al., 
2018), then, among many other theoretical and practical implications, 
the current findings provide a potential causal explanation for the fact 
that men are more likely to seek “things” occupations while women are 
more likely to seek “people” occupations” (Kuhn & Wolter, 2022; Lippa, 
1998; Stern & Madison, 2022; Stoet & Geary, 2018). 

If the general factor of personality (GFP) is as firmly established 
empirically as the general factor of intelligence (g), then we may soon 
face a need for a neologism. Individuals who have higher levels of in
telligence are called “intelligent.” We do not have a comparable word for 
individuals who have higher levels of personality – individuals who have 
higher levels of GFP. Neither of the two adjectives that share the root 
with the word “personality” – personal and personable – mean exactly 

“having higher levels of GFP,” in the same sense that “intelligent” means 
“having higher levels of g.” “Personable” is closer to it than “personal,” 
but it is not obvious why someone who is more Open or more Consci
entious is more personable. Neologisms are terrible, and to be avoided at 
all cost, except when there are no other alternatives. We may soon face a 
need to invent a new adjective in the English language, like personalient 
or personalique, to denote “having higher levels of GFP. 
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