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HUMAN TOOTH AND JAW DIMENSIONS HAVE 
decreased in size through the course of evolution.1 
From the development of speech and language to 

adapting diets and food processing techniques, there is no 
single or simple reason as to why the human dental system 
has become smaller. However, many different anthropologi-
cal and biological theories exist. This article will explore the 
history of human teeth in the context of these theories in 
order to assess why our teeth have become smaller.

THE TRANSITION TO FARMING

One of the theories which explores the reduction in 
human tooth size, referred to as the “selective com-

promise effect,” suggests that as populations transitioned 
from nomadic hunting 
and gathering societies to 
more agriculture-based 
villages, human denti-
tion changed and a natu-
ral selection occurred for 
smaller teeth.2 This theory 
assumes that larger teeth 
have greater potential for 
crowding the mouth and 
are more susceptible to 
tooth decay; These prob-
lems could greatly affect 
an individual’s health if 
not properly treated.3 An 
example that corrobo-
rates this theory lies in the 
history of the first known agriculturists, who were located 
in Jarmo, Iraq.4 As the people of Jarmo transitioned from a 
hunting and gathering society to an agricultural one approxi-
mately 13,000 years ago, their teeth became smaller.4 Though 
this particular population did experiencea decrease in tooth 
size, anthropologists note that some other populations that 
have transitioned to agricultural societies dit not exhibited 
such a change in tooth size.4 

THE TRANSFORMATION OF FOOD PROCESSING

Some anthropologists believe that the creation of tools for 
hunting and food preparation has played a larger role in 

the change in tooth size than has the shift toward agricul-
tural villages.5, 6 The introduction of new technology, such as 
pottery, sharp hunting tools, and fire, dramatically changed 
how people prepared and processed food. Fire was used to 
cook meat and animals were eaten more frequently; This led 
to a decrease in the consumption of coarse vegetable foods.6 

Moreover, the use of large, sharp teeth to eat food was not a 
necessity for survival.6 According to fossil records found in 
sub-Saharan Africa, early humans shifted their diet from fruit 
sugars to larger plants and roots such as bulbs and potatoes.7 
One hypothesis proposes that cooking was developed dur-
ing this time to improve the digestion of such foods which 
were normally coarse when raw, but soft when cooked.8 
Anthropologists argue that the jaw muscle decreased in size 
because less force was required to eat cooked foods, regard-
less of whether they were meats, potatoes, or fruits.9 How-
ever, this hypothesis fails to provide any evidence linking oral 
changes and gut physiology. Current research on physiologi-
cal gut change has not revealed significant involvement of the 
mouth.10 Skeptics also argue that if the change in diet affects 

oral structure, then food 
intake should also affect 
digestion mechanisms.10 

THE INTRODUCTION OF 
LANGUAGE

Another popular the-
ory suggests that the 

proliferation of language 
could have altered human 
jaw dimsensions.6 The 
origin of spoken language 
can be traced back to 
around 40,000 years ago. 
Its creation resulted in 
anatomical changes such 
as the lengthening of the 

throat, a reduction in mouth size, a decrease in maxilla and 
mandible size, and smaller teeth.11, 12 In addition to these oral 
reductions, the proliferation of language led to the rise of a 
few biological risks. For example, the changes in oral struc-
ture increased the risk of choking as they required that food 
bypass the larynx to reach the esophagus.12 Although lan-
guage allowed for new levels of communication and evolved 
human thinking, in some ways it also meant prioritizing the 
importance of speech over safety. 

GENETIC INFLUENCES ON DENTAL REDUCTION

A genetic theory which seeks to explain the reduc-
tion in tooth size is known as the “probable mutation 

effect”(PME). This theory hypothesizes that the invention of 
tools, pottery, and fire relaxed selective forces on the dental 

“Studied by anthropologists 
and biologists to learn about 

the past, dental structures
provide unique insights into 

the history, genetics, and 
diet of the human species.”14
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system and caused a decrease in tooth size.6 The PME 
occurs when biological structures are no longer being 
used; This creates an accumulation of mutations in the 
population, which eventually reduces or completely 
erases the biological structure.6 However, this model 
has been widely criticized due to its assumption that the 
human genome had extremely high mutation rates. Ulti-
mately, there is not enough genetic evidence to support 
PME.3 Furthermore, the model cannot be tested, which 
makes its scientific value even more questionable.3 In 
contrast, widely accepted genetic changes have occurred 
in the masticatory system, one of which is a mutation 
in the myosin of jaw muscles that reduced the strength 
of the human bite.9 This myosin loss is documented in 
fossil records dated back to 1.5 million years ago, and is 
thought to have occurred with the introduction of cook-
ing and the shift away from eating tough food.10 Another 
mutation that occurred is the duplication and prolifera-
tion of the gene for human salivary amylase.13 Amylase is 
an enzyme that aids in digestion by breaking up starches. 
This gene was thought to have been duplicated and pro-
liferated through the population after the introduction 
of cooking with tools and fire, due to a resulting increase 
in the possibility for starch intake.13 Thus, the invention 
of tools and increased access to resources like fire not 
only affected the taste and textures of foods, but also the 
genetics of the human dental system.

THE IMPORTANCE OF STUDYING TEETH AND THE 
FUTURE OF DENTAL STRUCTURES

Studied by anthropologists and biologists to learn 
about the past, dental structures provide unique 

insights into the history, genetics, and diet of the human 
species.14 Teeth are one of the most durable parts of the 
body, and they undergo less post-mortem decomposi-
tion in comparison to other skeletal remains.14 Nonethe-
less, the exact reasons behind the evolution of jaw size 
and dental dimensions remain unclear. As more discov-
eries are made about dental history, perhaps new theo-
ries will arise or old theories will be ruled out. Looking 
forward, one can imagine that the increasing influence 
of technology in today’s societies could lead to decreased 
use of spoken language in the long run, which in turn 
could lead to anatomical changes favoring eating pro-
cesses over speaking ones. Alternatively, with the rise in 
consumption of processed foods, human teeth could 
become even smaller and undergo further evolutionary 
dimensional shifts. Whether or not human teeth change 
in the generations to come, the durability and size of 
teeth will continue to be an insightful way to delve into 
the history of the human mouth. 
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