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DUCHENNE SMILE

Duchenne Smile

Primary Disciplinary Field(s): Psychology, Neuroscience, Emotion Research, Physiognomy

1. Core Definition

The Duchenne Smile is a specific facial expression universally recognized as an authentic,
involuntary indicator of positive emotion, characterized by the simultaneous engagement of two
distinct muscle groups: the Zygomatic Major and the Orbicularis Oculi. It stands in stark contrast to
voluntary or "social" smiles, which typically involve only the mouth muscles. When an individual
experiences genuine joy, delight, or intense amusement, the resulting facial expression activates
the muscles responsible for lifting the corners of the mouth (the Zygomatic Major) while
simultaneously causing the muscles around the eyes to contract (the Orbicularis Oculi). This
contraction around the eyes produces the characteristic wrinkles often referred to as "crow's feet,"
which are the defining feature that differentiates the Duchenne Smile from its non-genuine
counterpart.

In emotion research, the identification and study of the Duchenne Smile have been paramount in
understanding the nature of emotional authenticity. Researchers, particularly those utilizing the
Facial Action Coding System (FACS) developed by Paul Ekman and Wallace V. Friesen, quantify

the Duchenne Smile by identifying specific Action Units (AUs). The genuine smile corresponds to
AU 6 (cheek raiser and lid compressor, driven by the Orbicularis Oculi) occurring concurrently with
AU 12 (lip corner puller, driven by the Zygomatic Major). The involuntary nature of AU 6 is crucial,
as the muscular action around the eyes is often difficult, if not impossible, for most individuals to
produce voluntarily, thus providing a reliable physiological marker for true affective states.

2. Etymology and Historical Development

The concept is named after the French neurologist Guillaume-Benjamin-Amand Duchenne de
Boulogne (1806-1875), a pioneer in electrophysiology and facial expression research. Duchenne's
seminal work, Mécanisme de la Physionomie Humaine (Mechanism of Human Facial Expression),
published in 1862, systematically mapped the relationship between specific muscle contractions
and emotional states. Utilizing galvanic electrical stimulation--a technique involving applying
controlled electrical currents to isolated facial muscles of living subjects--Duchenne was able to
precisely identify which muscles were responsible for various expressions of grief, fear, surprise,
and joy.

Duchenne specifically noted that the "muscles of joy" were bipartite, distinguishing between the
purely voluntary action that lifts the mouth corners and the critical, involuntary action involving the
eyes. He described the contraction of the muscles surrounding the eye as being inextricably linked
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to "the sweet emotions of the soul.” Duchenne observed that individuals could readily fake the
upturned lips, but only expressions arising from genuine, deep-seated emotion involved the
necessary muscle contraction around the orbits. His meticulous documentation, complete with
photographs, established the physiological basis for distinguishing genuine emotional displays
from simulated ones, laying the groundwork for modern research into the biological basis of
emotion.

3. The Physiological Mechanism

The authenticity of the Duchenne Smile stems from the distinct neurological pathways that control
facial musculature. Voluntary facial movements, such as intentionally smiling for a photograph, are
controlled by the primary motor cortex, which transmits signals down the pyramidal tract. This
pathway primarily controls the Zygomatic Major muscle, allowing conscious control over the
corners of the mouth. In contrast, involuntary or spontaneous facial expressions, such as those
driven by genuine emotion, are largely mediated by the extrapyramidal motor system, which
originates deep within the brain structures associated with emotion, such as the basal ganglia and
the limbic system.

The Orbicularis Oculi muscle (AU 6), whose contraction defines the Duchenne Smile, is primarily
controlled by this involuntary, limbic-driven pathway. Because this pathway operates outside of
conscious, cortical control, it is extremely challenging for most people to deliberately contract AU 6
convincingly. This neurological separation explains why individuals suffering from certain
neurological disorders--such as a specific type of stroke affecting the primary motor cortex--might
lose the ability to smile on command (voluntary smile) but retain the capacity to display a genuine,
spontaneous Duchenne Smile when amused. Conversely, individuals with damage to subcortical
areas might be able to force a voluntary smile but lack the ability to show an authentic expression
of joy.

4. Key Characteristics

The Duchenne Smile is defined by a cluster of simultaneous physical characteristics that signal
internal positive affect. These traits serve as reliable, observable cues for researchers and
observers alike, contributing significantly to its utility in psychological analysis.

Zygomatic Major Activation (Lip Corners): The primary and most visible component is the
contraction of the Zygomatic Major muscles, which pulls the corners of the mouth upwards and
outwards. This action alone constitutes a social or polite smile but is insufficient for the Duchenne
designation.

Orbicularis Oculi Contraction (Crow's Feet): The hallmark feature is the involuntary contraction
of the outer part of the Orbicularis Oculi. This action causes the skin surrounding the eye socket to
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bunch up, resulting in wrinkles or "crow's feet" at the outer corners of the eyes. This contraction
also slightly lowers the eyebrows and may cause a momentary narrowing of the eye aperture,
creating a specific look of crinkled pleasure.

Cheek Raising: The intense contraction of the Orbicularis Oculi muscle pulls the skin upward,
causing the cheeks to rise noticeably. This lifting action contributes to the narrowing of the eyes
and is a key measurable component in FACS analysis (AU 6).

Asymmetry and Timing: While not absolute, genuine, spontaneous expressions often exhibit
slight asymmetry and typically build and dissipate more smoothly than forced, artificial smiles. The
temporal dynamics--the speed of onset, duration, and offset--can provide additional cues regarding
the authenticity of the emotional display.

5. Significance and Impact

The discovery and subsequent validation of the Duchenne Smile have profoundly impacted several
areas of behavioral science, particularly in the study of emotion and interpersonal dynamics. Its
greatest significance lies in providing a measurable, nonverbal criterion for emotional authenticity,
enabling researchers to differentiate genuine positive affect from mere social conformity or
politeness.

In developmental psychology, the presence of the Duchenne Smile has been linked to better
socio-emotional outcomes, potentially indicating stronger attachment bonds and more positive
emotional regulation in infants and children. Similarly, in clinical psychology, analyzing the
frequency and context of Duchenne versus non-Duchenne smiles can provide insight into an
individual's emotional experience, especially when dealing with mood disorders or assessing the
effectiveness of psychological interventions.

Furthermore, in social and organizational psychology, the Duchenne Smile plays a role in trust and
rapport building. Studies have shown that individuals are more likely to perceive a person
exhibiting a Duchenne Smile as trustworthy, sincere, and warm, which impacts everything from
consumer behavior and negotiation outcomes to the formation of lasting social relationships. The
ability to discern this genuine expression is a crucial component of nonverbal communication and
emotional intelligence.

6. Debates and Criticisms

While the Duchenne Smile remains a cornerstone of emotion research, its absolute reliability as an
infallible marker of genuine emotion is subject to ongoing academic debate and criticism. The
primary challenge rests on the possibility of skilled deception and individual physiological variance.

One major point of contention is the notion of controllability. Although Duchenne asserted the
Orbicularis Oculi contraction was involuntary, research indicates that some individuals, particularly
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highly expressive actors or those with specialized training (e.g., in mimicry or acting), can learn to
activate AU 6 voluntarily, thereby simulating a convincing Duchenne Smile. While this ability is rare
and often requires intense concentration, its existence suggests that the Duchenne marker is not
always a perfect guarantee of internal emotional state.

Another area of debate concerns the universality and interpretation of the Duchenne expression
across different cultural contexts. While the core muscular actions may be universal, the social
rules governing when and how intensely positive emotions are displayed (known as display rules)
vary significantly worldwide. In some high-context cultures, intense, overt expressions of joy may
be suppressed or modified, meaning a genuine emotional experience might result in a subtle,
minimized Duchenne contraction that is harder to detect, or conversely, a non-Duchenne smile
might be used as a socially appropriate greeting regardless of internal state.

7. Further Reading

Duchenne Smile (Wikipedia)

Guillaume-Benjamin-Amand Duchenne de Boulogne
Facial Action Coding System (FACS)
Paul Ekman's official website (Emotion Research)
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