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ABSTRACT 
Bipedalism has been discussed and disputed for as long as anthropology has existed. The 

question remains, however, why did bipedalism evolve? Anthropologists have been unable to 
find a definitive answer. In an attempt to answer this question, a dancer’s plasticity is discussed 
after Homo sapien evolution is briefly compared to a chimpanzee’s current body structure. It is 
argued that dance may have been the intermediary point for the shift from quadrupedalism to 

bipedalism due to the physical attractiveness of mating dances acting as selectors of mates and 
consequent genes, as well as the intellectual and emotional benefits of dance.  

 

Bipedalism is one of the paramount concepts that defines the hominin lineage. The 

evolution of bipedalism in Homo sapiens has been a controversial topic in many areas of study 

(Helmuth 1985). Why we evolved to walk with an upright posture, known as orthograde, is still 

uncertain though paleoanthropological research and data have shed light on skeletal evolution. 

Mutation, gene flow, genetic drift and natural selection were all contributing factors to our 

acquisition of bipedality and our alignment, developed to use the least amount of energy, support 

the body, and maintain stability (Sockol, Raichlen, and Pontzer, 2007; Carey and Crompton, 

2004; Helmuth, 1985; Schmid and Piaget, 1994; Crompton, Yu, Weijie, Gunther, and Savage, 

1998). The dancer may shed new light on a potential reason for bipedalism. Here, it is proposed 

that the dancer has continued the evolution first started 20,000 years ago through gene selection 

and mating dances (Jordania 2006). There may be physical benefits that arise from their posture 

and movement that lend fresh insight. To ponder these assertions, the evolution of the orthograde 

hominin posture will be examined through a comparison of chimpanzees and our first ancestor, 

then a discussion of the dancer’s plasticity and epigenetic modifications of the musculoskeletal 

system will be presented, and finally an analysis of the physical, emotional, and intellectual 

benefits of dancing will be discussed.  
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The Evolution, Biomechanics, and Plasticity of Posture 

Evolution: From our living relative to our first ancestor 

The transition from quadrupedalism to bipedalism required many changes, including 

shifts in trunk orientation and the consequent bone structures. Differences in the trunks of 

chimpanzees and the first of our species, Homo sapiens lend a clue to the evolution of an 

orthograde posture, namely lumbar lordosis, the shape of the vertebrae, and the shape of the iliac 

blades.  

In chimpanzees, the spine and pelvis are shaped differently than those of humans. 

Chimpanzee’s spines are “C” shaped (Figure 1), with only one large curve extending from the 

base of the skull to the pelvis. The vertebrae are also the same size, or slightly smaller 

descending down the spine (Figure 2). Lastly, their iliac 

blades are located on their backs (Appendix 1).   

Some 200,000 years ago, the first modern Homo 

sapiens evolved in Africa. There are marked differences 

between the 

upright stature 

of a bipedal 

chimpanzee and an upright human. First is the presence 

of a lumbar lordosis. In humans, the lumbar lordosis 

acts as a stabilizer to maintain the center of gravity 

(COG) above the hip while walking upright. Also, the 

shape of the human vertebrae is pyramidal, or pyramid 
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shaped (Figure 2), with smaller vertebrae closer to our heads and larger vertebrae near the pelvis 

in order to support more weight in the center region. Lastly, human iliac blades are short and 

located below our back, on the sides of our bodies.  

Biomechanics: Why we evolved the trunk’s working bones and muscles 

 There are many hypotheses for why our species evolved an orthograde posture. These 

hypotheses include factors that range from the need to carry, hunt, gather seeds and nuts, feed 

from bushes, thermoregulation, visual 

surveillance, long distance walking, and 

male provisioning (Jurmain R, Kilgore L, 

Trevathan W, & Ciochon RL 2010). Many 

of these hypotheses are based on the 

concept of freeing the hands in order to 

carry items, such as food, resources, or 

offspring. Visual surveillance and 

thermoregulation helped humans become 

better predators; walking upright increased 

our range of vision (as well as our 

extremity reach) while thermoregulation allowed us to run our prey into hyperthermia in the heat 

of summer. Long distance running was also less costly when in an upright position (Sockal M, 

Raichlen D, & Pontzer H, 2007). An increased brain size accompanied this shift in trunk 

orientation as well (Figure 3). In times of hunting, we were some of the smartest predators. 

When animal and plant resources were scarce, we developed means to plant and grow our own 

food – the development of agriculture. Just as we are not certain why bipedalism evolved, or 
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when language evolved (French 2004), one cannot put a finger on the exact date of the 

emergence of dancing. It is known, however, that ritualistic dances as well as mating dances 

have existed since some of the first agricultural civilizations (Jordania 2006). Many dancers also 

express that dance is a way to communicate things with their bodies that they cannot convey with 

words. Is this primal instinct? Could dance be the missing link that anthropologists have been 

looking for? If it is, dance could take the stage on the forefront of evolutionary theory, clarifying 

the reasons for one of the most significant developments in scientific evolutionary discovery. 

Can dance shed light on the brain-body paired evolution that anthropology and genetics has not 

been able to? The dancer’s personal lifetime evolution is assessed.  

Plasticity and Epigenetics: How the dancer furthers this evolution in their lifetime 

 In order to look at how dancers continue the postural evolution throughout their lifetime, 

it is important to first define a “dancer.” An amateur dancer that takes classes at a local gym once 

a week or dances in their spare time may not have the developments that are of great enough 

significance to illustrate a difference in posture. For this discussion, the training of dancers 

admitted to the University of Arizona’s Bachelor or Master of Fine Arts program will be used. 

These dancers are usually well rounded and skilled in many different dance forms, practicing at a 

high intermediate level in and out of ballet, jazz, and modern dance. This allows for a lifelong 

growth of the muscles, bones and body structure.  

  The four forces of biological genetic evolution that transformed our species from 

quadrupeds to bipeds include mutation, gene flow, genetic drift and natural selection. In contrast, 

is epigenetics, the study of the changes that occur throughout an individual’s life based on the 

surrounding environment. It is a phenomenon of adaptability, or physiological plasticity. 
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Epigenetics refers to “shorter term, nonheritable changes that occur in individuals when they are 

confronted with immediate challenges to their survival” (Wiley 2009, 22), in this case, strenuous 

physical exertion demanded by dance.  

Given the phenomenon of plasticity, changes in bone and muscle structure do not end 

with adulthood. They change in response to damage, changing patterns of stress, as well as 

increased loads. In bones, osteoblasts replace tissue, while osteoclasts dissolve mineral in 

response to mechanical stress. Resorption is the loss of bone mass where there is no major stress, 

while deposition contrasts and is where supplemental bone is added and aligned with major 

stress (Aiello & Dean 2002). In professional ballet dancers, there is a tendency for bone mass to 

increase with training intensity (Karlsson MK, Johnell O, & Obrant KJ 1993), due to bone 

growth in response to increased amounts of stress. This is relevant because similar changes 

happened when our ancestors were making the transition from quadrupedalism to bipedalism. In 

our ancestor’s lifetimes, plasticity was accessed in order to change their posture and it was 

passed on genetically after natural selection deemed it the most cost effective (Sockal, Raichlen, 

& Pontzer 2007).   

 

Finding “Neutral” 

Parts of the axial as well as appendicular skeletons with a focus on the trunk will be 

discussed in order to understand the ways in which dancers elongate their trunks. The “neutral” 

position (Figure 4) of the pelvis is the basis of any and all dance types, as well as any 

movements. The shoulders, spine and pelvis will briefly be seen from a dancer’s perspective.  
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In the neutral position, the shoulders are down and back, the spine elongated with the 

curvatures reduced, and the pelvis is neither tilted forward, nor back. In order to greater 

understand the bone alignments, it is necessary to touch on the muscles that function in keeping 

everything in place. 

  

The erector spinae pulls the shoulders down and back, and keeps the spine in line with 

the back strong all the way to the pelvis, where the iliopsoas then takes over, connecting the back 

to the front of the pelvis. In the front, it is important to have a strong core by engaging the rectus 

abdominus as well as the external and internal obliques. Finally, the gluteus maximus plays a 

central part in maintaining the pelvis under the body as opposed to sticking out. In all of this, it is 

important to note the four myofacial meridians that are used – the superficial front line, 

superficial back line, lateral line, and spiral line (Myers 2001). The curves of the spine are also 

interdependent, any deviation of one affects the others because they are stacked like building 
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blocks (Greig 2004), hence, with the proper positioning of the 

pelvis at “neutral”, everything else will fall into place accordingly. 

An efficient anatomical alignment is always emphasized for a 

healthy spine in practicing dancers. Indeed, because of all of the 

musculature and constant need to “renew” a balanced, collected 

center by always finding “neutral,” the dancer has elongated their 

spine (Figure 5). As the first hominins shifted their weight from 

quadrupedalism to bipedalism, their spine evolved lumbar lordosis 

in order to keep their center of gravity balanced over their feet and 

reduce energy consumption. Dancers may have been those 

individuals who were the best at doing so, and were thus selected 

by their mates as more attractive with better genes to be passed on 

to their offspring.  

 

Neurobiological and Physiological Benefits 

The benefits of dancing and an orthograde posture on the body and brain 

It is interesting to compare the brain to the body in light of a recent study by Richard 

Bribiescas. The study focused on male senescence, or aging, a facet of hereditary evolution that 

was only briefly touched upon in the past in comparison to female senescence. Life history 

theory, or time and energy allocation, differs over one’s life span; as one ages, less time and 

energy is given to semantic investment, or reproduction and bodily maintenance, and more is 

given to longevity and the care and protection of mates and offspring. Second, a significant 
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fertility in males at older ages contributes to the selection of longevity, and possibly the 

evolution of menopause; in order to have selection for female longevity, there has to be a 

component from the father’s side. Lastly, and perhaps most significant, because our society has 

decoupled physical strength from attractiveness, physical strength has been displaced by brain 

evolution, learning, social interactions, emotions, intelligence and skill as a preferred suite of 

traits in male humans (Bribiescas 2010). As our species has increased longevity, this decoupling 

could shed light on another theory of why bipedalism evolved, with dance as the intermediary 

point. Dance not only is a great physical exertion, but it also stimulates the brain in ways other 

things cannot.  

Walter Terry defined dance as the expression of physical, emotional, or intellectual urges 

through rhythmic, ordered, and dynamic human movement. He defined rhythm as any repeated 

pattern of emphasis, order inferred conscious decisions even if they include the permission to 

improvise. Dynamics is defined in the sense of progressive changes in the energy level of the 

movements (Clouser 2007, 2). If dance is the expression of physical, emotional, or intellectual 

urges, it is inferred that this rhythmic, ordered and dynamic movement would influence an 

individual’s physical being, their emotions, as well as their intellect. Studies have shown a 

greater physical health in individuals that dance, increased overall happiness, as well as an 

intellectual stimulation. 

Physically, dance is exercise. It involves movement, which involves muscles consuming 

energy stored in the body in the forms of glucose and fat. Research has shown that overall health 

is better in professional dancers than in the average individual. Body Mass Index, or BMI, is 

currently the means by which one measures healthy body weight. BMI is calculated by dividing 

weight by height squared when using the metric system; a healthy BMI is between 18.5 and 24.9, 
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while anything between 25 and 29.9 is considered overweight. The mean BMI for men and 

women over the age of 20 in the US from 1992 to 2000 is 27.8 and 28.1, respectively (Ogden 

2004:12). A study conducted on 42 male and female professional ballet dancers found a low 

BMI and a decreased fat content; for males, 17 retired dancers had a mean BMI of 22.2 and 11 

active dancers had a mean BMI of 21.6 - the 17 male controls that matched the dancers for age-

sex class had a mean BMI of 25.6, overweight per the previous data. Similar results were seen 

for the females; 17 active dancers had a mean BMI of 18.9, while the 25 retired scored slightly 

higher at 19.3, while the female controls averaged a 21.7 (Karlsson MK, Johnell O, & Obrant KJ 

1993). Although females that did not dance were not classifiable as overweight, it is clear that 

professional dancers, retired or active, have a healthier BMI than those that do not exercise on a 

regular basis. Another physical benefit of dance is improved coordination and balance. Roger W. 

Simmons of San Diego State University found that classically trained ballet dancers right 

themselves far more quickly than untrained subjects when thrown off balance thanks to a faster 

response to the disturbance by nerves and muscles. This may similarly have led our ancestors 

that danced to pass on their genes more successfully. “As the brain learns to dance, it also 

apparently learns to update feedback from the body to the brain more quickly” (Brown & 

Parsons 2008, 82). This shows possible increased intelligence accompanies dance, possibly at the 

basis of cognition development and brain size development (Figure 3). Health, balance and 

coordination beneficial in everyday life in order to maintain a healthy body, and our orthograde 

posture requires significantly higher amounts of balance and coordination than a quadrupedal 

one (Sockal, Raichlen, & Pontzer, 2007). 

On a more subtle note, many neurobiological pros also arise when considering extensive 

dance training. Both emotional and intellectual, the effects of dance are numerous on the brain 
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and heart. Emotionally, the connection a dancer has with their movements is profound. For 

example, imagery is used. “We didn’t simply lift our arms overhead: We touched the stars with 

our fingertips, and in the process, lengthened our upper bodies. We never merely jumped: We 

vaulted treacherous “rivers,” their banks defined by two ballet slippers placed just far enough 

apart to inspire a limb-stretching leap. Every image, no matter how whimsical, served our 

dancing and enhanced our physical development” (Freidman 2003). Franklin’s guide to 

conditioning for dance is greatly centered on the mind-body connection as well, constantly 

offering ideas for imagery to use in order to help the body with visualizations (2004). 

Intellectually, there is a large amount of mental stimulation. The simplest of dance 

movements require calculations relating to spatial awareness, balance, intention, and timing in 

the brain’s sensorimotor system (Brown & Parsons 2008). Dance engages many different brain 

regions, including the posterior parietal cortex, cerebellum, and basal ganglia, again inferring 

increased intelligence in dancers and higher brain development (Figure 3).  

 

Conclusion 

 Bipedal movement is one of the paramount evolutions that defines the hominin lineage. 

Dancers have indeed lengthened their spines and increased the upright posture, continuing the 

evolution throughout their lifetime. It is unclear whether or not dance was present at the turning 

point of evolution, and if mating dances were crucial to hominin survival and reproduction. But 

it is possible, just as dance gives physical, mental and intellectual benefits today, that dance 

played a role in shifting our human ancestors into a more upright posture.  
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