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• The existence of normal function (and its 
opposite, abnormal function) is regarded by 
many biologists, and by most medical scientists, 
to be a proven scientific fact. 

• It is my contention that principles of evo devo can 
be used to challenge this doctrine. The reification 
of normal function is based on non-evo-devo 
(namely neoDarwinian) evolutionary views. 

• Who cares? ... 



• The reified concept biological normality 
directly threatens the rights of people with 
disabilities. Their status as abnormals carries a 
challenge to their civil rights, analogous in 
some ways to other disadvantaged groups 
(‘racial’ minorities, women ...). 

• But, so far, the biological basis of these threats 
has not been refuted. Let’s start. 



Example of a direct threat ...

“People (with disabilities) are going to have to 
accept that they are not 100 percent whole 
and they can’t be made 100 percent whole in 
everything they do in life.” 

attorney defending a Burger King against a lawsuit requesting 
that they take written orders from Deaf customers at a drive-
up window. 



A Disability Rights interpretation of the 
direct threat

• A body that is considered “biologically normal” is 
one that is must be accommodated within the 
built environment (perhaps by statute). 

• The designation of “abnormal” is a social license 
to build environments that exclude that body. 
“Normal” buildings are allowed to be built with 
environmental barriers that exclude “abnormal” 
people.



Good news

• This threat is inconsistent with the ADA. 
• Whew. 
• However, the biological basis of the 

challenge still seems to stand. 
• Here is a sketch of the Standard View (of 

normal function) with its neoDarwinian 
underpinnings. 



• Step 1: Etiological Function (Larry Wright 1976). The 
function of a body part is its selected effect. 

• Step 2: Species Normal Function (Christopher Boorse
1977, etc.). Medical science has discovered that species 
typical traits (statistically defined) are functionally 
superior to atypical traits, and so are species normal

• Step 3: Biomedical Normativity (Norman Daniels, 
Daniel Brock): Quality of life (QOL) depends on 
opportunities, which co-occur with normal function. 

• Step 4: Social Policy Outcomes: Therefore, the primary 
goal of health care must be the maintenance of species 
typical (i.e. normal) function. 



Why would DR advocates object to 
these views? 



• Faulty goals of prosthetic design: reproducing cosmetic 
normality rather than improving function. 

• Surgical “normalizing” anatomical forms that do not 
repair a patient’s complaint (to be discussed). 

• Policies of reducing the level of health care for people 
with permanent abnormalities, because those people 
will (allegedly) have a low QOL even after the 
expenditures. 

• Prenatal diagnosis and abortion (recommended by 
social policy) of fetuses that show evidence of 
atypicality (defined as abnormality). 

• Non-treatment of newborns which have treatable 
impairments, intended to result in death.  

• Certain important arguments in support of legalization 
of physician assisted suicide (sometimes even 
involuntary assisted suicide) for 'abnormal' people. 



Why would evo devo change things?’

• Several reasons, some of them indirect. 
• One important premise of the Standard View 

is that nearly all species members are (nearly) 
functionally identical. This stems from naïve 
neoDarwinian assumptions about function, 
corrected by evo devo ... 

• together with the fact that much anatomical 
variation (atypicality) is cryptic (hard to see), 
allowing our prejudices to persist. 



1. NeoDarwinism (and its Mendelian associates) ignored 
functional variants that might be products of the same 
genomes (the Norm of Reaction) at least until the 
1950s, and paid little attention even thereafter. (Sarkar
1999; examples to follow.) This leads to ignoring ... 

2. the large amount of functional diversity that can occur 
even in a genetically homogeneous environment. 

3. Which is encouraged by ignoring the many ontogenetic 
mechanisms that integrate variants (NoR or genetic 
variants) into the phenotype ... 

4. Which are epigenetic mechanisms that produce well-
functioning out of anatomical anomalies. 

5. Just for a start. 



Theory aside ... 

• It is a fact that a great deal of functional 
diversity exists in real species (like humans).

• Even in crucially important body parts. 
• Example: 



Variations in human aorta
(West-Eberhardt 2002)



Returning to the case of surgically 
‘normalizing’ anatomical body parts ...
• People who experience pain in particular body 

parts now often get MRIs. The MRIs very often 
reveal abnormalities in the body parts. The 
abnormalities are often surgically corrected. But 
the pain is usually not relieved. What’s up here? 

• Answer: These surgeries were motivated by the 
Standard View that atypicality indicates reduced 
function. Fix the atypicality and you fix the 
patient. 

• Wrong. Atypicalities are usually cryptic, and 
usually benign. 



One “normal” epigenetic process
(Sheffelbine et al 2002, from lab of Dennis Carter)



Moral from Sheffelbine, Carter et al.

• The functional organization of your leg 
bones and muscles is determined by how 
you use them. 

• This point can be repeated again and again 
throughout the body. Genes do nothing 
without epigenetics, and (in particular) the 
activity of the organism itself. 



Bone modeling as an epigenetic source 
of well-functioning

• Movement of limbs etc. in embryos determines 
the shapes of bones and the insertions of 
muscles. 

• A newborn who had not squirmed around in the 
womb, building its arms and legs, would be 
extremely impaired at birth. (Muller 2003) 

• Genes do not build human bodies; babies build 
human bodies. They do it by kicking and 
punching in the womb. 



Biologists who know best the epigenetic facts, 
are still confused by the ideology of normality. 

• People who are born with serious CP have an atypical 
gait, which puts different pressures on their joints 
and so results in differently-operating joints. 

• “Abnormal muscle and joint forces on bones have 
been seen as causing the numerous bone 
deformities [?!?] that afflict children with cerebral 
palsy after birth.” (Epel & Gilbert 2009, quoting 
Shefelbine & Carter 2004) 



CP and Carter, cont.
• I asked Dennis Carter why, if the epigenetic bone 

modeling processes changed poorly functioning 
infant joints into well-functioning adult joints for 
typical walkers, they would produce poorly 
functioning adult joints in CP walkers. 

• Answer: The term ‘deformities’ was a mistake. 
The bone modeling processes would (in part) 
produce adult CP joints that functioned well for 
the CP gait. (Where, then, did expressions like 
“deformities … afflict” come from?)

• Reason: the ideology of normality.   



Conclusions: 

• I have skipped the many ways in which evo 
devo thinkers have used ontogenetic variants 
(abnormalities) as a way to explain 
evolutionary changes. (Correlated 
progression, to use one of Gilbert’s examples.) 
Evo devo authors recognize the fact of and the 
grounds for the large number of variants 
among us. Traditional neoDarwinians have 
not. 



• This recognition (I claim) brings the 
‘abnormals’ back into the fold of ‘normal’ 
human variation.
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