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1. Introduction
1.1 Human Dentition as a Perpetually Adapting 
Biological System

The human dentition, an essential component of 
the stomatognathic system, transcends its primary 
function in mastication, influencing phonation, facial 
aesthetics and, consequently, social interaction. Like 
any biological system, it is the product of a long and 
complex evolutionary process, reflecting the dynamic 

interaction between the genome and the environment 
[1]. Since the dawn of the hominid lineage, the 
morphology, number and size of teeth have changed 
in response to dietary, technological and behavioral 
changes, tracing a narrative of adaptation that 
extends over millions of years [2]. In contemporary 
Homo sapiens, robust evidence suggests that this 
evolutionary trajectory not only persists, but may 
be accelerating under the influence of a unique set 
of selective pressures (or lack thereof) characteristic 
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Abstract
Human dentition, a complex and adaptive biological system, has exhibited an evolutionary trajectory marked 
by significant morphological and numerical transformations in response to environmental and cultural 
pressures. Paleoanthropological observations and data from contemporary dentistry converge to indicate a 
persistent tendency toward tooth reduction in Homo sapiens, manifested, for example, in the high prevalence 
of agenesis and impaction of third molars. This theoretical and prospective article aims to outline, through 
an interdisciplinary analysis that combines principles of evolutionary biology, anthropological evidence, and 
the panorama of current selective influences, a conjectural scenario for human dentition in the horizon of a 
millennium. A critical evaluation of selective pressures – or their attenuation – on dentition is carried out, 
considering the modern highly processed diet, the exponential advances in dental care, and the documented 
secular tendency toward gracilization of the craniofacial skeleton, including the dimensional reduction of 
the dental arches. Based on this rationale, a substantial increase in the prevalence of third molar agenesis 
is projected, accompanied by possible, albeit more subtle, increases in the incidence of congenital absence 
of other teeth, such as second molars and lateral incisors. Additionally, the potential tendency towards 
generalized microdontia and the reduction of dental structural robustness is discussed. The essay concludes 
with a reflection on the intricate interaction between natural evolutionary processes and the growing potential 
for biotechnological intervention in the dental field, which may modulate, accelerate or even reverse the 
evolutionary trajectories prospected here.
Keywords: Human Dental Evolution, Dental Prospecting, Biological Anthropology, Third Molars, Dental 
Agenesis, Reduced Selective Pressure, Microdontia, Craniofacial Adaptation.
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of modern civilization [3]. Phenomena such as the 
high incidence of agenesis and impaction of third 
molars, the prevalence of malocclusions associated 
with tooth-bone discrepancy, and the variation in 
the number of other teeth are manifestations of this 
ongoing evolutionary dynamic [4, 5].
This article proposes an exercise in scientific 
prospecting, with the aim of conjecturing, based 
on an interdisciplinary synthesis of knowledge 
from evolutionary biology, paleoanthropology, and 
clinical and epidemiological dentistry, the probable 
characteristics of human dentition over a time 
horizon of one thousand years. This undertaking, 
although inherently speculative, seeks to be based on 
the critical analysis of past evolutionary trends, on 
the understanding of the mechanisms of biological 
change, and on the assessment of the impact of the 
modern environment on the human dental system.

2. literature Review
2.1 Overview of Hominid Dental evolution: 
From Ancestral Robustness to contemporary 
Gracilization
The evolutionary history of dentition in our lineage 
is marked by a general transition from robust forms, 
adapted to abrasive and mechanically challenging 
diets, to more gracile morphologies. Early hominins, 
such as Australopithecus, exhibited molars with 
large occlusal surfaces and thick enamel, consistent 
with a diet rich in leathery vegetables and hard seeds 
[1, 6]. With the advent of the genus Homo, a trend 
towards reduction in the size of posterior teeth is 
observed, particularly from Homo habilis and Homo 
erectus onwards. This change is often correlated 
with the development of stone tools, increased meat 
consumption and, crucially, the control of fire and 
cooking, which reduced the biomechanical demands 
on the dentition [2, 7]. Archaic Homo sapiens and, 
later, modern humans continued this trajectory of 
craniofacial and dental gracilization. The “soft diet 
hypothesis” posits that the transition to agricultural 
diets, and more recently to industrially processed 
foods, has exacerbated this trend, leading to a 
reduction in the size of the mandibles and maxillas 
[8]. This shrinkage of the dental arches, without a 
concomitant proportional reduction in tooth size, 
is considered a primary etiological factor for the 
high prevalence of dental crowding and third molar 
impaction in modern populations [4, 9]. Evolutionary 
mechanisms underlying these transformations include 
natural selection, where individuals with dental 
characteristics better suited to new diets or with less 

associated morbidity (e.g., absence of third molar 
problems) would have a reproductive advantage, and 
genetic drift, which can influence the frequency of 
alleles in populations under weak selective pressure 
for particular traits [10].
2.2 Selective Pressures Modulating Human 
Dentition in the Anthropocene era
The selective environment that shapes contemporary 
human dentition differs radically from that faced by 
our ancestors.
● Impact of the Industrial Diet: The ubiquitous 
availability of soft-textured, high-calorie, processed 
foods has minimized the need for robust dentition 
for grinding and mechanical wear [8, 11]. The 
intensive masticatory function that once stimulated 
the development and maintenance of strong bone and 
dental structures is attenuated.
● Advances in Dentistry and Oral Health: Modern 
dentistry, with its preventive, restorative, and 
orthodontic arsenal, has dramatically altered the 
natural fate of teeth. The reduction in caries and severe 
periodontal disease, the ability to restore damaged 
teeth, correct malocclusions, and extract problematic 
teeth (such as impacted third molars) mean that an 
individual’s survival and reproductive success are 
much less dependent on the intrinsic “quality” of their 
natural dentition [12]. This scenario can be interpreted 
as a relaxation of selective pressure, allowing genetic 
variations that could be deleterious in ancestral 
environments (e.g., predisposition to agenesis, thinner 
enamel) to persist and even increase in frequency.
● Dental Arch Dimensional Reduction: The secular 
trend towards reduced prognathism and the size of 
the maxillomandibular bone bases, possibly a plastic 
and/or genetic response to the decrease in functional 
masticatory load during development, creates a spatial 
conflict with the size of the teeth, which evolved under 
different selective regimes [9, 13].
● Sociocultural and Aesthetic Factors: Although 
difficult to quantify in terms of direct genetic impact, 
the growing appreciation of smile aesthetics in 
contemporary societies may indirectly influence 
reproductive choices or the acceptance of dental 
interventions that modify the appearance of the 
dentition, potentially masking or interacting with 
natural evolutionary trends.
2.3 Prospects for Human Dentition in the Fourth 
Millennium: A Scenario of continuous Reduction
Based on the extrapolation of observed evolutionary 
trends and consideration of selective pressures (or their 
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absence) in the modern environment, it is possible to 
outline a conjectural profile of the human dentition 
for a thousand years from now:
2.3.1 Third Molars: Convergence towards Agenesis 
as a Population Norm
The trajectory of disappearance of third molars, already 
well documented [3, 5], is expected to intensify. The 
combination of their functional redundancy in the 
modern diet, the high frequency of complications 
associated with their eruption in reduced arches, and 
the absence of a significant reproductive disadvantage 
for individuals with agenesis of these teeth, suggests 
that the alleles responsible for their congenital absence 
will become progressively more common.
Projection: Within a millennium, it is highly likely 
that agenesis of one or more third molars will be the 
predominant condition in the vast majority of the 
global human population, with complete bilateral 
absence becoming a common feature rather than an 
exception. The functional dental formula will tend to 
consolidate at 28 teeth.
2.3.2 Second Molars: Incipient Manifestations of 
Functional Reduction
Following the logic of reduced masticatory demand 
and spatial limitation in the arches, second molars 
may begin to show signs of a similar, although much 
more gradual, evolutionary trajectory to that of third 
molars.
Projection: A subtle but statistically noticeable 
increase in the prevalence of agenesis or microdontia of 
second molars is expected, particularly in individuals 
who also have agenesis of third molars. The function 
of these teeth will still be relevant, but the variation in 
their presence and size may be greater.
2.3.3 Maxillary Lateral Incisors and Second 
Premolars: Consolidation of Existing Variation

Agenesis of the upper lateral incisors and second 
premolars (especially lower) already represents the 
most common forms of hypodontia after the third 
molars [4, 14]. The absence of strong negative 
selective pressure against these conditions, combined 
with the possibility of effective clinical management 
(orthodontic or prosthetic), suggests that their 
prevalence may remain the same or even increase 
slightly due to genetic drift.

Projection: The frequency of these agenesis may show 
a marginal increase, consolidating the variability in 
the anterior and middle dental formula.

2.3.4 Global Dental Dimensions: Tendency to Subtle 
and Generalized Microdontia
Adaptation to smaller dental arches and a less 
mechanically demanding diet may favor a generalized, 
albeit subtle, reduction in the dimensions of all teeth.
Projection: A tendency to mild microdontia, affecting 
the mesiodistal, buccolingual and occlusal to cervical 
dimensions, may be observed. These changes would 
probably be more evident in large-scale comparative 
morphometric studies than in routine individual 
clinical perception.
2.3.5 Structural Strength and Enamel Composition: 
Incremental Changes
The reduced need to withstand extreme masticatory 
forces and intense abrasive wear may lead to less 
stringent selection for teeth with exceptionally robust 
structures and thick enamel.
Projection: A slight reduction in average enamel 
density and thickness and in the overall strength of 
dental crowns is conceivable. However, persistent 
chemical challenges such as dental caries will continue 
to exert selective pressure for the maintenance of 
enamel with adequate resistance to demineralization.
2.3.6 Anterior Teeth (Central Incisors and Canines): 
Greater Morphological and Numerical Stability
Given their functional importance in incision, in 
guiding mandibular movements (canines) and their 
prominent role in facial aesthetics and phonation, 
central incisors and canines are expected to show 
greater evolutionary stability in terms of presence and 
overall morphology. Projection: Significant changes 
in these dental groups are less likely in the millennial 
horizon, except for a possible contribution to the 
general trend of subtle microdontia.

2.4 Anthropogenic Modulators of  Dental 
evolution: the Impact of Biotechnology

The “natural” evolutionary trajectory of human 
dentition could be profoundly altered by the increasing 
capacity for biotechnological intervention:

2.4.1 Genetic Engineering and Advanced 
Regenerative Therapies

The development of therapies capable of inducing 
tooth regeneration (e.g., through modulation of 
signaling pathways such as USAG-1/BMP [15]) or 
genetically correcting the predisposition to agenesis 
could, in theory, allow humans to circumvent the 
limitations imposed by evolution. The possibility of 



Archives of Dentistry and Oral Health V6. I1. 20254

Human Dentition in Transition: An Evolutionary Outlook for the Next Millennium Based on Contemporary Anthropological Trends 
and Selection Pressures

“designing” or “growing” teeth on demand represents 
a disruptive factor of unprecedented magnitude.
2.4.2 Predictive and Personalized Dentistry 
Advances in genomics and imaging diagnostics could 
allow early identification of individuals at risk of 
dental development problems, enabling preventive 
interventions that alter the expected phenotype. These 
interventions, if widely adopted, could effectively 
decouple tooth form and number from traditional 
selective pressures, introducing a component of 
“directed evolution” or, at the very least, “assisted 
evolution.”

3. Discussion
It is imperative to recognize the inherently conjectural 
nature of this prospect. A millennium, although it may 
seem like a long period on a human scale, represents a 
relatively brief interval for macroscopic evolutionary 
transformations in species with long generation times 
such as ours. The projected changes would be, for 
the most part, continuations and accentuations of 
already observable trends, rather than the emergence 
of radically new morphologies or the complete loss of 
multiple functional dental groups.
Interpopulation variation, reflecting different 
evolutionary histories, genetic makeups, and 
environmental/cultural influences, will certainly 
persist, resulting in a mosaic of dental phenotypes 
around the globe. Furthermore, unforeseen events of 
great magnitude (e.g., environmental catastrophes, 
pandemics with genetic impact, drastic sociocultural 
changes that alter diet or reproductive patterns) could 
divert the evolutionary trajectory in ways that are 
currently unpredictable.
For the dental practice of the future, these trends imply 
a continuous need for adaptation. The management 
of dental agenesis, tooth-bone discrepancies, and 
the consequences of a possible reduction in dental 
robustness will require increasingly sophisticated 
diagnostic and therapeutic approaches. Preventive and 
interceptive dentistry will gain even more relevance, 
and integration with disciplines such as genetics and 
bioengineering will be essential.

4. conclusion
The human dentition is an eloquent testimony to 
our evolutionary history, a biological system that 
bears the marks of past adaptations and continues to 
shape itself in response to the contingencies of the 
present. The outlook for the next millennium points 
to a continuation of the trajectory of gracilization and 

numerical reduction, notably with the consolidation of 
third molar agenesis as a normative characteristic and 
with the possible increase in variability in the presence 
and size of other teeth. These gradual transformations 
reflect the adaptation of our species to an ecological 
niche profoundly altered by human action itself.
As natural evolution continues its course, the 
emerging capacity to intervene biologically in tooth 
development and regeneration introduces a dimension 
of unprecedented complexity and potential. The future 
of the human dentition will likely be an intricate 
dialogue between the forces of natural selection, 
genetic drift, and the growing human capacity to 
consciously influence its own biology. Understanding 
evolutionary trends is therefore essential not only to 
satisfy our scientific curiosity but also to inform future 
dentistry strategies in promoting the orofacial health 
and well-being of future generations.
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