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Evolution equips sexually reproducing species with mate choice mechanisms

that function to evaluate the reproductive consequences of mating with differ-

ent individuals. Indeed, evolutionary psychologists have shown that women’s

mate choice mechanisms track many cues of men’s genetic quality and ability

to invest resources in the woman and her offspring. One variable that

predicted both a man’s genetic quality and his ability to invest is the man’s

formidability (i.e. fighting ability or resource holding power/potential).

Modern women, therefore, should have mate choice mechanisms that respond

to ancestral cues of a man’s fighting ability. One crucial component of a man’s

ability to fight is his upper body strength. Here, we test how important phys-

ical strength is to men’s bodily attractiveness. Three sets of photographs of

men’s bodies were shown to raters who estimated either their physical strength

or their attractiveness. Estimates of physical strength determined over 70% of

men’s bodily attractiveness. Additional analyses showed that tallness and

leanness were also favoured, and, along with estimates of physical strength,

accounted for 80% of men’s bodily attractiveness. Contrary to popular theories

of men’s physical attractiveness, there was no evidence of a nonlinear effect;

the strongest men were the most attractive in all samples.
1. Introduction
Sexually reproducing species, such as humans, typically have evolved mechan-

isms that function to discriminate between potential mates. These mechanisms

evolved because they focused mating effort on targets that, ancestrally, increased

the probability of having multiple healthy offspring. The criteria that these

evolved mechanisms use reflect the ancestral reproductive consequences of

mating with different individuals. This paper focuses on mate choice mechanisms

in human females, specifically the visual assessment mechanisms that appraise

the male body.

Ancestral humans fit a general mammalian pattern in which the females of the

species have a higher obligate parental investment in offspring [1,2]. Specifically,

females contribute the larger gamete to the formation of their offspring, gestate

the offspring during which the child feeds from the maternal bloodstream, and

nurse the offspring to provide calories and antibodies. Even after these invest-

ments are met, female mammals continue to be the primary caretakers of their

offspring and generally provide calories, protection from predators and hostile

males, and sometimes transportation [3].

This recurrent pattern has led to two selection pressures highly active on

mammalian females: (i) securing a mate with good genetic quality so as to pack-

age your own genes with those that will enhance the survival and reproduction

of your offspring, and (ii) securing a mate who is able and willing to provide

investment to you and your offspring [4–9].

(a) Securing a mate with high genetic quality
The mechanisms of diploid sexual reproduction generate offspring whose genome

is a joint product of genes of both of its parents. As such, when a female reproduces
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with a male, the genes that she passes onto her offspring will be

bundled with the genetic code of the male for several gener-

ations to come. This bundling will slowly decompose each

generation as meiosis breaks apart the gene linkages, but the

selection pressure is clear and powerful. Females who repro-

duce with males whose genetic code generates higher quality

offspring will outreproduce females who do not.

The genetic quality of a man is, in part, indicated by the

quality (or condition) of his phenotype. In particular, men’s

bodies scale to energetic demands, enabling men with greater

disease resistance to grow larger and fitter bodies [6,10–12].

This predicts that women will find physically fitter and

physically stronger men more attractive [13–15].

(b) Securing resource investment
In some species, including humans, males will expend parental

effort on their offspring. The ability and willingness to invest is

a high value commodity for the females in those species to the

extent that it is limited and uncertain. As such, selection

equipped females in some species with mechanisms for

assessing the ability and willingness of mates to invest [1,3,8].

Human males, compared to other mammals, are highly

investing parents [10,16]. As such, one would predict that

women have mechanisms for assessing a man’s ability and

willingness to invest resources in future offspring [8]. Because

a man’s access to resources depends, in part, on his ability to

win conflicts of interest with other males, visually accessible

cues of physical formidability should be attractive to women

because stronger men would have been able to secure a greater

share of resources and be better able to defend himself and

those he values from exploitation [17,18]. Greater physical

formidability likely promotes men’s resource accrual via mul-

tiple pathways. Not only are physically strong men more

likely than weaker men to prevail in direct agonistic contests

over resources [17–20], but they are also better hunters [21],

and perceived by others in their communities as more effective

generators of collective benefits related to resource production

[22], leadership [18,23,24], and coalitional defence [23]. In total,

these considerations suggest that physical formidability would

have been a reliable positive predictor of men’s ability to accrue

resources that could be invested in ancestral women and

offspring.1

It has been hypothesized that physically formidable men,

although better able to invest resources in a family, may be

less willing to do so than weaker men of poorer quality [7,13].

The basis for this postulate is that men with higher bargaining

power on the mating market may be better able to pursue a

strategy of quantity by mating with multiple females and

leaving the direct provisioning of offspring to the mothers

(assisted by their kin or unknowing cuckolds). Evidence sup-

ports the prediction that physically stronger men are indeed

more likely to succeed in pursuing sex with multiple partners

[15,20]. However, physical strength bears no relationship

with men’s motivation to form committed pair-bonds [15].

Moreover, within natural fertility populations, men’s extra-

pair affairs typically occur before their primary partner has

demonstrated fertility; by the time a wife has yielded one or

more dependent offspring, few husbands maintain consorts

outside the pair-bond [25]. This makes functional sense given

the resource-intensiveness of investment in human offspring

[16]. Thus, there is reason to doubt the hypothesis that highly

physically formidable men were ancestrally unwilling to

invest resources in a woman and their shared offspring.
(c) Formidability and men’s bodily attractiveness
Evolutionary psychologists studying women’s mate choice

mechanisms have argued that both of these selection pressures,

securing high-quality genes and securing investment from

one’s mate, have been active in the hominid line [6,7,26]. Both

of these potent selection pressures predict that physically stron-

ger men should be attractive to women. Therefore, women’s

mate choice mechanisms should evaluate the physical attrac-

tiveness of men’s bodies with a focus on features that indicate

formidability (i.e. fighting ability), physical fitness, strength

and general health. Indeed, research has shown that women

are attracted to men with cues of physical formidability.

For example, correlates of upper body strength have been

shown to be attractive in men, including having wider

shoulders [27–30], being physically fit [31], and having

greater handgrip strength [32,33]. Men with greater handgrip

strength also self-report that they more attractive [33,34], and

that they have greater mating success [14,15,20]. Furthermore,

numerous researchers have documented that physically taller

men are more attractive [29,35,36]. Finally, men appear to

know that women find stronger men attractive; cross-cultural

data show that men generally desire to have stronger bodies

in order to attract women [37,38].

More directly on point with the hypotheses here, Franzoi &

Herzog [39] surveyed women and asked them what features

they were attracted to in men; the results showed that women

particularly valued components of upper body strength,

e.g. ‘muscular strength’, ‘biceps’. Similarly, Jones and co-workers

[40] showed that men whose bodies were rated as more

‘masculine’ were preferred to men whose bodies were rated as

‘feminine’, and a similar study using composite images

confirmed that manipulating men’s bodies to appear more mas-

culine increased their attractiveness [41]. Similar work shows that

women generally prefer figures representing mesomorphic body

types (i.e. muscular bodies) [42,43]. However, based on the afore-

mentioned hypothesis that highly formidable men are relatively

unwilling to invest resources in offspring, some researchers

have suggested an inverted-U effect such that women prefer

moderately strong men but not very strong or weak men [13,44].

While these studies collectively show good evidence that

there exist significant correlations between cues of formid-

ability and physical attractiveness in men, the magnitude of

that effect in a natural sample has not been measured and

reported. In short, we do not know how much of the variance

in a man’s bodily attractiveness is predicted from how strong

he looks. This study was designed to answer that question.

Specifically, our research questions are as follows:

(1) How much variance in male bodily attractiveness is

explained by looking strong?

(2) Is there a linear or curvilinear relationship between

physical strength and attractiveness in men? (a test of

the ‘inverted-U’ hypothesis)

(3) Do some significant set of women prefer physically

weaker looking men?

(4) Are there aspects of men’s bodies that differentiate

attractiveness and physical strength?

2. Material and methods
Two studies were run in which photographs of men’s bodies

were shown to a population of raters who estimated either the

men’s physical strength or their physical attractiveness. The



Set 1: front Set 1: side Set 2: front

Figure 1. Example photographs from studies 1 and 2. (Online version in colour.)
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men in the photographs had previously been measured on actual

physical strength, height and weight.

(a) Subjects
The men whose bodies were photographed (henceforth subjects)
were taken from two databases of young college students at US

universities reported in Sell, Tooby & Cosmides [17] (herein

Set 1) and Lukaszweski & Roney [33] (herein Set 2). In both sets

of photographs, the subjects’ faces were obscured. See figure 1

for sample photographs. Set 1 photos included both front and

side views; Set 2 photos had only front views.

(b) Raters
Raters were student volunteers from Griffith University in

Australia and Oklahoma State University students from the

United States. Raters were given a link to an online survey (run

in Qualtrics) which contained some simple demographic questions

followed by static displays of the photographs of subjects. Raters

were instructed to rate either ‘physical attractiveness’ or ‘physical

strength’—between subjects, and rated photographs only from one

set, either Set 1 or Set 2. Raters who were shown photographs

from Set 1 rated photographs of men from the front and side

separately (i.e. a subject would see the photograph of a man

from the front, and then later see that same man from the side).

Set 2 photographs were taken only from the front.

Previous researchers have shown that women (and men) have

assessment mechanisms that are calibrated to estimate men’s for-

midability (i.e. fighting ability) based on visual and auditory cues

that function across cultures and language groups [45–48]. We fol-

lowed Sell and colleagues and had raters rate ‘physical strength’

from ‘1¼ very weak’ to ‘7¼ very strong’. For attractiveness, raters

rated the men from ‘1¼ very unattractive’ to ‘7¼ very attractive’.

Both subject and rater demographics are reported in table 1.

For more information on physical strength measures, see the

source articles for the subjects.
3. Results
(a) Validation check: can raters accurately assess actual

physical strength?
Previous research with the same photographs found that raters

could accurately assess physical strength [23,47]. To replicate
this effect and validate our method, we tested whether raters’

estimates of physical strength accurately tracked our objective

strength ratings. We computed the average ratings of strength

for each subject and correlated that rating of strength with the

subject’s actual objective strength as measured in the original

studies (table 1). Results are reported in table 2.

Like previous research, ratings of strength were good pre-

dictors of actual strength. There was only a small difference

between front and side photos for Set 1, but ratings for

Set 2 were less accurate than those in Set 1. This difference

is consistent with original research done on the photos and

likely reflect differences in the comprehensiveness of the

strength measure (a battery of upper body strength measures

at the gym versus proxy measurements) and the range of

the photos (full body, shirtless versus truncated body with

tank top).

Previous research shows that men and women are equally

accurate at assessing physical strength [46,47]. This was con-

firmed here. When raters were split between males and

females, there were no significant or substantial differences

between them; e.g. ratings of strength were equally accurate

at predicting actual strength for men and women; ratings of

attractiveness were also equally predictive of physical strength.

In future analyses, male and female raters were always

combined.

(b) Research question no. 1: how much variance in
male bodily attractiveness is explained by
looking strong?

To answer this question, we computed the average ratings of

attractiveness and strength for each photographed subject.

We then regressed the average rating for strength against

the average rating for attractiveness. Scatterplots are shown

in figure 2, and illustrate that most of the variance in attrac-

tiveness is accounted for by ratings of strength (R2 varied

from 0.61 for side photos of Set 1 to 0.73 for front photos of

both Set 1 and Set 2).

Additionally, we consider the impact of increasing the

sample of raters on the correlation between rated strength

and attractiveness. To do this, we randomly select a fraction



Table 1. Subject and rater demographics.

Set 1 Set 2

subject demographics

population UC Santa Barbara students with gym

access

UC Santa Barbara students enrolled in

psychology courses

sample size, age n ¼ 61, age 21.1 (s.d. ¼ 2.4) n ¼ 131, age 18.9 (s.d. ¼ 1.4)

mean body measurements height (cm): 181.2, s.d.: 8.47

weight (kg): 79.1, s.d.: 12.44

BMI: 24.0, s.d.: 2.75

height (cm): 178.3, s.d.: 7.59

weight (kg): 73.9, s.d.: 12.42

BMI: 23.2, s.d.: 4.23

strength measures four weight-lifting machines measuring

upper body strength

chest compression and grip strength

source of dataset Sell, Tooby & Cosmides [17] Lukaszweski & Roney [33]

photographs full body, shirtless, standardized pants.

Front and side pictures.

upper body ( plus some upper leg), standardized

tank top shirts. Front view pictures only.

rater demographics

population Griffith University and Oklahoma State University student volunteers

sample size, age (strength raters) n ¼ 151 (113 female)

mean age 21.5, s.d. ¼ 4.96

n ¼ 68 (51 female)

mean age 22.0, s.d. ¼ 5.33

sample size, age (attractive raters) n ¼ 163 (124 female)

mean age 21.1, s.d. ¼ 3.50

n ¼ 58 (36 female)

mean age 20.3, s.d. ¼ 3.02

Set 1, front photo Set 1, side photo Set 2, front photo
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Figure 2. Ratings of strength from male bodies closely track attractiveness.

Table 2. Predicting actual strength from ratings of strength.

actual strength

Set 1:
front

Set 1:
side

Set 2:
front

strength ratings (Std. Beta) 0.58*** 0.61*** 0.45***

observations 61 61 130

R2 0.33 0.37 0.21

*p , 0.01; **p , 0.05; ***p , 0.01.
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of raters and estimate the correlation between rated strength

and attractiveness for that sample. We do this with increas-

ing proportions of the sample to see how many raters are

required for peak accuracy. The procedure was repea-

ted 100 times for each sample size and then averaged to
generate a representative estimate of the relationship between

attractiveness and ratings of strength (figure 3).

Results show that the relationship between attractiveness

and rated strength plateaus with approximately 100 raters.

Our sample sizes (table 1) are therefore appropriate, and

larger sample sizes would be unlikely to yield more accurate

estimates. Figure 3 also shows that samples sizes with less

than 75 raters will likely underestimate the true correlation

between men’s bodily attractiveness and their perceived

strength, which is reliably above r ¼ 0.80.

(c) Research question no. 2: is there a linear or
curvilinear relationship between physical strength
and attractiveness in men? (A test of the ‘inverted-
U’ hypothesis)

Frederick & Haselton [13] have argued there may be a curvi-

linear relationship between strength and attractiveness
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Figure 3. Estimated correlation between attractiveness and ratings of strength as sample size of raters increases.

Table 3. Results for linear and quadratic models for both sets of subjects. All coefficient estimates are standardized.

attractiveness

front: Set 1 side: Set 1 front: Set 2

Step 1 Step 2 Step 1 Step 2 Step 1 Step 2

rated strength linear 0.853*** 0.853*** 0.779*** 0.779*** 0.852*** 0.852***

rated strength quadratic n/a 0.048 n.a. 20.120 n.a. 0.056

adjusted R2 0.723 0.720 0.601 0.609 0.724 0.725

*p , 0.01; **p , 0.05; ***p , 0.01.
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such that extremely strong men may be less attractive than mod-

eratelystrong men. The scatterplots in figure 2 show no evidence

of this, but a more formal test was run using two functional

forms: linear (attractiveness ¼ f(strength)) and quadratic

(attractiveness ¼ f(strength, strength2)). If there is an inverted-

U shape when perceived strength maps onto attractiveness,

the quadratic term should be statistically significant and the

quadratic models should yield a better overall fit to the observed

data. We used orthogonal polynomials to fit these models to

avoid the correlation between the linear and the quadratic

strength terms.

Table 3 presents the two-step models (step 1 ¼ linear only;

step 2 ¼ linear and quadratic) for all three sets of subjects. None

of the quadratic models returned a statistically significant point

estimate for the quadratic strength term. For all linear models,

the strength coefficient was statistically significant at a , 0.001

level. The amount of variance explained by the quadratic term

is essentially equivalent to that explained by the simpler linear

model. We found no evidence of the inverted-U hypothesis;

rather, in both samples, the strongest men were the most

attractive, and the weakest men were the least attractive.

(d) Research question no. 3: do some significant set
of women prefer physically weaker looking men?

Research on facial attractiveness reveals that some women

prefer more feminized and less dominant faces—which,

based on the contested idea that men of high phenotypic qual-

ity are less likely to invest in a family, has been interpreted as a

preference for higher investing male partners (e.g. Little et al.
[49]). To the degree that facial masculinity and bodily strength

indicate the same aspects of phenotypic quality, this view may

predict that some women will prefer physically weaker men’s

bodies. To test this, we examined the data from individual

female raters to see if there was a subpopulation of raters

who preferred physically weaker men.

For each female rater, we computed the correlation bet-

ween her ratings of the men’s attractiveness and the men’s

actual physical strength (as measured in the original studies,

table 1). These correlations were examined to see if any

women in our samples showed a significant preference for

weaker men. They did not. None of the 160 women in our

study who rated attractiveness produced a statistically signifi-

cant preference for weaker men (all p . 0.05). One woman

who rated men in Set 1 showed a marginally significant pre-

ference for weak men when viewing them from the front,

r ¼ 20.24, p ¼ 0.06, but the same woman rated those same

men from the side and had a non-significant preference for

strong men, r ¼ 0.10. In other words, we could find no evidence

that there exists a sizeable population of women who prefer

physically weaker men when evaluating male bodies.
(e) Research question no. 4: are there aspects of
men’s bodies that differentiate attractiveness and
physical strength?

Given the strong correlation between ratings of attractiveness

and ratings of strength, it is likely that many male bodily cues

underlie both ratings. Regardless, ratings of physical strength



Table 4. Predicting actual strength from attractiveness and ratings of
strength.

actual strength

Set 1:
front

Set 1:
side

Set 2:
front

attractiveness (Std. Beta) 20.42* 20.21 20.50***

strength ratings (Std. Beta) 0.93*** 0.77*** 0.88***

observations 61 61 130

R2 0.38 0.39 0.28

*p , 0.05; **p , 0.01; ***p , 0.001.

Table 5. Rated strength, height and weight predict attractiveness.

attractiveness

Set 1:
front

Set 1:
side

Set 2:
front

strength ratings

(Std. Beta)

0.849*** 0.776*** 0.843***

height 0.381*** 0.574*** 0.023

weight 20.345*** 20.495*** 20.315***

observations 61 61 127

adjusted R2 0.787 0.749 0.822

*p , 0.01; **p , 0.05; ***p , 0.01.
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do not fully account for male bodily attractiveness in our

samples. For one, there is variance in attractiveness that is unex-

plained by ratings of strength, approximately 25% to 30%

(though some of this will be error). Secondly, ratings of strength

were better predictors of actual observed strength than were

attractiveness ratings; i.e. attractiveness correlated with actual

measured strength at r ¼ 0.38 (Set 1: front), 0.39 (Set 1: side)

and 0.25 (Set 2: front), all p , 0.01 (compare these numbers

with those of rated strength in table 2). In other words, despite

the extremely high correlation between attractiveness and

ratings of strength, actual strength was still better predicted

by ratings of strength rather than attractiveness. To confirm,

we ran three simultaneous regression analyses predicting objec-

tively measured strength from both attractiveness and ratings of

strength. Results, shown in table 4, show that ratings of strength

are superior predictors of actual strength than are ratings of

attractiveness. Furthermore, for two of the three regressions,

the attractiveness measure became a negative predictor once

strength ratings were controlled for. In other words, there

appear to be cues in the male body that accurately indicate

strength (and are detected as such by raters), but nonetheless

are neutral or negatively valued when assessing attractiveness.

What could these cues be? Weight and height are candi-

dates. Weight is well correlated with physical strength in most

samples, but can also be influenced by large amounts of fat sto-

rage, which is unattractive [50]. Height is less well correlated

with strength, but is a persistent predictor of attractiveness

[35]. Both height and weight (particularly fat storage) may be

indicators of overall health, physical conditioning, and other

aspects of hunting ability and endurance that women are pre-

dicted to assess during mate choice. To test whether height

and weight distinguish ratings of strength from attractiveness,

we ran three simultaneous linear regression analyses with sub-

ject height, weight and average rating of strength predicting

their attractiveness. Results are reported in table 5 (see electronic

supplementary material similar results using BMI).

Results of note include:

(1) Ratings of strength are a robust and much larger predic-

tor of attractiveness than either height or weight.

(2) Height is attractive even independent of making a man

look strong. Controlling for how strong a man actually

looks, raters still classify taller men as more attractive

in two of the three samples. Set 2 did not show evidence

that raters prefer taller men (independent of the fact that

height makes men look stronger), but this sample also

provided fewer visuals cues of height (note the ridge in
Set 1 that could be used as a cue of height, and Set 2

photos cut off above the knee).

(3) Weight is unattractive after controlling for how strong a

man looks. The zero-order correlation between weight

and attractiveness is positive, but this reverses once rat-

ings of strength are controlled for. This is consistent

with the hypothesis that women’s mate choice mechan-

isms respond to muscle mass positively but large stores

of body fat negatively.

(4) Height, weight and ratings of strength collectively

account for approximately 80% of the variance in male

bodily attractiveness.

4. Discussion
The results show that most male bodily attractiveness stems

from cues of formidability and physical strength, and that

strength increases attractiveness in a linear fashion. The

rated strength of a male body accounts for a full 70% of the

variance in attractiveness. Additional variance (up to 80%)

can be explained by adding the premium women put on

height and subtracting the penalty put on additional body

mass unrelated to physical strength.

This effect of height and weight on attractiveness may be

due to mate choice mechanisms responding to cues of health

[50], or to the benefits that height and lean bodies have in pro-

tracted aggression, hunting and other aspects of fighting

ability. Note, however, that ratings of strength themselves are

known to privilege taller men and penalize obesity [47]. In

other words, when rating physical strength, raters are known

to treat taller men as physically stronger (independently of

their actual weight-lifting strength), and yet even controlling

for these ratings taller men are treated as more attractive.

This suggests that women are treating lean and tall men as

more attractive for reasons other than just fighting ability.

Contrary to the inverted-U hypothesis, we found no

evidence that extremely strong men were less attractive. The

strongest men in our sample were the most attractive (figure 2).

However, there is a sizeable dataset across many cultures that

does show that women did not prefer the strongest men [44].

What caused these divergent results? The most likely cause is

that Frederick and colleagues used artificial depictions of

human males (i.e. drawings and computer-generated images)

rather than actual photos. These drawings presented males

whose physical strength likely appeared beyond the normal
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human maximum strength [13]. To test this explanation, one

would need a wider range of muscular men.

Of course, the fact that physical strength is assessed as more

attractive in virtually all our subjects is still consistent with the

fact that some subjects may put a higher premium on physical

strength than other subjects (i.e. strategic pluralism [7]). For

example, evidence shows that women who are more afraid of

crime show a stronger preference for formidable men [51].

Women who are less afraid of crime are presumably still

attracted to physically strong male bodies, but they may

value other characteristics more highly. Also, it is important

to remember that male visual bodily attractiveness is one

small aspect of overall mate value in men [5,9,52,53]. Nothing

we have found contradicts the theory (and evidence) that there

are ovulatory cycle effects such that women in different cycle

phases may shift weightings on different preferences [54,55].

However, the data presented here are puzzling for theories

that suggest that some women will prefer less formidable men.

For example, data show that some women prefer less ‘mascu-

line’ faces and this has been interpreted as an evolved

strategy to navigate the trade-off between securing high-

quality mates and leaving one vulnerable to exploitation by

powerful men [49]. In other words, it would not have served

a woman in past environments to prefer the strongest men

because such men may be more likely to exploit them or be

less interested in investing in them. This claim is a component

of ‘trade-off theory’ which argues—consistent with much evi-

dence—that women’s mate choice mechanisms calibrate

themselves in response to ecological variables that ancestrally
predicted the genetic pay-offs for those preferences [7]. How-

ever, regarding the specific claim that some women prefer

less dominant, masculine or formidable males because these

males are more investing: we could find no evidence that a sub-

stantial (or even insubstantial) number of women found less

strong men attractive when assessing the body. Why some

women prefer less dominant or less masculine faces and

voices (e.g. reference [56]), and yet prefer more physically

strong bodies remains to be explained (note that ratings of

dominance and ratings of strength are extremely highly corre-

lated [57]). There appears to disunity between face and body

processing such that strong bodies, but not the faces that

accompany them, are seen as most attractive [40].
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1We reiterate that this predictor is only one of many variables that
women would need to assess to predict men’s investment potential.
Most variables—presumably—are not visually accessible at all,
see references [5–9] for examples.
References
1. Andersson MB. 1994 Sexual selection. Princeton, NJ:
Princeton University Press.

2. Trivers RL. 1972 Parental investment and sexual
selection. In Sexual selection and the descent of
Man, 1871 – 1971 (ed. B Campbell), pp. 136 – 179.
Chicago, IL: Aldine.

3. Krebs JR, Davies NB, Parr J. 1993 An introduction to
behavioural ecology. Oxford, UK: Blackwell Scientific
Publications.

4. Buss DM, Schmitt DP. 1993 Sexual strategies theory:
an evolutionary perspective on human mating.
Psychol. Rev. 100, 204 – 232. (doi:10.1037/0033-
295X.100.2.204)

5. Ellis B. 1992 The evolution of sexual attraction:
evaluative mechanisms in women. In The adapted
mind (eds J Barkow, L Cosmides, J Tooby),
pp. 267 – 288. New York, NY: Oxford University Press.

6. Gallup GG, Frederick DA. 2010 The science of sex
appeal: an evolutionary perspective. Rev. Gen.
Psychol. 14, 240 – 250. (doi:10.1037/a0020451)

7. Gangestad SW, Simpson JA. 2000 The evolution of
human mating: trade-offs and strategic pluralism.
Behav. Brain Sci. 23, 573 – 587. (doi:10.1017/
S0140525X0000337X)

8. Roney JR, Hanson KN, Durante KM, Maestripieri D.
2006 Reading men’s faces: women’s mate
attractiveness judgments track men’s testosterone
and interest in infants. Proc. R. Soc. B 273,
2169 – 2175. (doi:10.1098/rspb.2006.3569)
9. Sugiyama LS. 2005 Physical attractiveness: an
adaptationist perspective. In The handbook of
evolutionary psychology (ed. D Buss), pp. 292 – 343.
Hoboken, NJ: Wiley.

10. Kaplan HS, Gangestad SW. 2005 Life history theory
and evolutionary psychology. In The handbook of
evolutionary psychology (ed. D Buss), pp. 68 – 95.
Hoboken, NJ: John Wiley & Sons.

11. Lassek WG, Gaulin SJC. 2009 Costs and benefits of
fat-free mass in men: relationship to mating
success, dietary requirements, and native immunity.
Evol. Hum. Behav. 30, 322 – 328. (doi:10.1016/j.
evolhumbehav.2009.04.002)

12. Thornhill R, Møller AP. 1997 Developmental
stability, disease and medicine. Biol. Rev. 72,
497 – 548. (doi:10.1017/S0006323197005082)

13. Frederick D, Haselton M. 2007 Why is muscularity
sexy? Tests of the fitness indicator hypothesis. Pers.
Soc. Psychol. Bull. 33, 1167 – 1183. (doi:10.1177/
0146167207303022)

14. Gallup AC, White DD, Gallup GG. 2007 Handgrip
strength predicts sexual behavior, body morphology,
and aggression in male college students. Evol. Hum.
Behav. 28, 423 – 429. (doi:10.1016/j.evolhumbehav.
2007.07.001)

15. Lukaszewski AW, Larson CM, Gildersleeve KL, Roney
JR, Haselton MG. 2014 Condition-dependent
calibration of men’s uncommitted mating
orientation: evidence from multiple samples. Evol.
Hum. Behav. 35, 319 – 326. (doi:10.1016/j.
evolhumbehav.2014.03.002)

16. Gurven M, Winking J, Kaplan H, von Rueden C,
McCallister L. 2009 A bioeconomic approach to
marriage and the sexual division of labor. Hum. Nat.
20, 151 – 183. (doi:10.1007/s12110-009-9062-8)

17. Sell A, Tooby J, Cosmides L. 2009 Formidability and the
logic of human anger. Proc. Natl Acad. Sci. USA 106,
15 073 – 15 078. (doi:10.1073/pnas.0904312106)

18. von Rueden CR, Gurven M, Kaplan H. 2008 The
multiple dimensions of male social status in an
Amazonian society. Evol. Hum. Behav. 29, 402 –
415. (doi:10.1016/j.evolhumbehav.2008.05.001)

19. Puts D. 2010 Beauty and the beast: mechanisms of
sexual selection in humans. Evol. Hum. Behav. 31,
157 – 175. (doi:10.1016/j.evolhumbehav.2010.02.005)

20. Hill AH, Hunt J, Welling LLM, Cardenas RA, Rotella MA,
Wheatley JR, Daawood K, Shriver MD, Puts D. 2013
Quantifying the strength and form of sexual selection
on men’s traits. Evol. Hum. Behav., 34, 334 – 341.
(doi:10.1016/j.evolhumbehav.2013.05.004)

21. Apicella CL. 2014 Upper-body strength predicts
hunting reputation and reproductive success in Hadza
hunter – gatherers. Evol. Hum. Behav. 35, 508 – 518.
(doi:10.1016/j.evolhumbehav.2014.07.001)

22. Eisenbruch AB, Grillot RL, Maestripieri D, Roney JR.
2016 Evidence of partner choice heuristics in a one-
shot bargaining game. Evol. Hum. Behav. 37, 429 –
439. (doi:10.1016/j.evolhumbehav.2016.04.002)

http://dx.doi.org/10.5061/dryad.h06v7
http://dx.doi.org/10.5061/dryad.h06v7
http://dx.doi.org/10.1037/0033-295X.100.2.204
http://dx.doi.org/10.1037/0033-295X.100.2.204
http://dx.doi.org/10.1037/a0020451
http://dx.doi.org/10.1017/S0140525X0000337X
http://dx.doi.org/10.1017/S0140525X0000337X
http://dx.doi.org/10.1098/rspb.2006.3569
http://dx.doi.org/10.1016/j.evolhumbehav.2009.04.002
http://dx.doi.org/10.1016/j.evolhumbehav.2009.04.002
http://dx.doi.org/10.1017/S0006323197005082
http://dx.doi.org/10.1177/0146167207303022
http://dx.doi.org/10.1177/0146167207303022
http://dx.doi.org/10.1016/j.evolhumbehav.2007.07.001
http://dx.doi.org/10.1016/j.evolhumbehav.2007.07.001
http://dx.doi.org/10.1016/j.evolhumbehav.2014.03.002
http://dx.doi.org/10.1016/j.evolhumbehav.2014.03.002
http://dx.doi.org/10.1007/s12110-009-9062-8
http://dx.doi.org/10.1073/pnas.0904312106
http://dx.doi.org/10.1016/j.evolhumbehav.2008.05.001
http://dx.doi.org/10.1016/j.evolhumbehav.2010.02.005
http://dx.doi.org/10.1016/j.evolhumbehav.2013.05.004
http://dx.doi.org/10.1016/j.evolhumbehav.2014.07.001
http://dx.doi.org/10.1016/j.evolhumbehav.2016.04.002


rspb.royalsocietypublishing.org
Proc.R.Soc.B

284:20171819

8
23. Lukaszewski AW, Simmons ZL, Anderson C, Roney
JR. 2016 The role of physical formidability in human
social status allocation. J. Pers. Soc. Psychol. 110,
385 – 406. (doi:10.1037/pspi0000042)

24. von Rueden C, Gurven M, Kaplan H, Stieglitz J. 2014
Leadership in an egalitarian society. Hum. Nat. 25,
538 – 566. (doi:10.1007/s12110-014-9213-4)

25. Winking J, Kaplan H, Gurven M, Rucas S. 2007 Why
do men marry and why do they stray? Proc. R. Soc.
B 274, 1633 – 1639. (doi:10.1098/rspb.2006.0437)

26. Fink B, Penton-Voak I. 2002 Evolutionary
psychology of facial attractiveness. Curr. Dir. Psychol.
Sci. 11, 154 – 158. (doi:10.1111/1467-8721.00190)

27. Furnham A, Nordling R. 1998 Cross-cultural
differences in preferences for specific male and
female body shapes. Pers. Indiv. Diff. 25, 635 – 648.
(doi:10.1016/S0191-8869(98)00076-2)

28. Horvath T. 1981 Physical attractiveness: the
influence of selected torso parameters. Arch. Sex.
Behav. 10, 21 – 24. (doi:10.1007/BF01542671)

29. Fan J, Dai W, Liu F, Wu J. 2005 Visual perception
of male body attractiveness. Proc. R. Soc. B 272,
219 – 226. (doi:10.1098/rspb.2004.2922)

30. Tovée MJ, Maisey DS, Vale EL, Cornelissen PL. 1999
Characteristics of male attractiveness for women.
Lancet 353, 1500. (doi:10.1016/S0140-
6736(99)00438-9)
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