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Imagine yourself sitting in front of your television watching 

Saturday Night Live (SNL). Michael Che just blurted a line on 

the Weekend Update segment “the CDC [is] warning people 

not to eat raw cookie dough because it may contain germs 

that cause diarrhea, but on the bright side, you can eat cookie 

dough without gaining weight!” [1].  Not much thought goes 

into your laughter—as it is an innate physical reaction that 

comes as naturally as crying [2]. But, have you ever wondered 

why that line evoked such a reaction from you, but not from 

your mom who was also watching the show alongside you? In 

the neuroscientific community, there is a dearth of knowledge 

on the science behind comedy [3]. Following that intrigue, this 

article will investigate the neuroscience behind laughter and 

comedy by utilizing existing research to foster a strong under-

standing of this topic and potential areas to be investigated in 

the future. 

To explore comedy, we must first understand the science 

behind it, beginning with what are known as the four existing 

humor styles [4]. The first being self-enhancing (SE) humor, 

which is defined as good-natured humor that enhances the self 

at no expense of others [4]. The second humor style is affilia-

tive (AF) humor, which fits the same criteria as self-enhancing, 

but it is meant to enhance relationships with others rather than 

oneself [4]. The third is aggressive (AG) humor, which is humor 

meant to enhance oneself at the expense of others. Finally, 

there is self-defeating (SD) humor, which is humor meant to 

elevate relationships with others, [4] but at the expense of one-

self. With that understanding, one can dive into the parts of the 

brain involved in this comedy journey. 

In multiple studies, brain activity has been found in areas asso-

ciated with the varying types of humor styles [5,6]. For exam-

ple, SE and AF humor types are associated with activation in 

the nucleus accumbens (NAc), which is located in the fore-

brain and is part of a reward circuit [7]. They are also affiliated 

with activation in the midbrain, which is also associated with 

reward [8]. Finally, activation has been found in the ventro-

medial prefrontal cortex (vmPFC) in the prefrontal lobe, which 

is associated with emotional responses [9]. These structures 

are involved in the mesolimbic and mesocortical pathways, 

which play a role in reward, pleasure, and cognition [10]. The 

mesolimbic and mesocortical dopamine pathways utilize neu-

rotransmitters (e.g., dopamine), which are chemicals released 

in the brain that help transmit signals and messages, to relay 

information responsible for motivation, reward, attention, and 

various other functions [10]. Thus, activation in these reward 

systems can result in laughter [11]. AG and SD humor are 

associated with activation of the subgenual anterior cingulate 

cortex (sgACC), located in the frontal lobe, and the amygdala, 

located in the medial temporal lobe, with both regions contrib-

uting to emotional regulation [6,12,13].

The findings above indicate there are slightly different neural 

regions mediating cognitive processing of benign (SE & AF) 

versus more aggressive (AG & SD) humor [6]. The limbic-fron-

tal activity is highlighted in aggressive types of comedy (SD & 

AG), indicating that humor activity is presented more broadly 

within the brain. However, the connectivity highlighted in 

benign humors (AF & SE) are narrowed down more to the mid-

brain areas with mesolimbic-temporal-frontal connectivity [6]. 

Both types of humors are involved in reward systems within the 

brain – just different regions! Now that there is an established 

understanding of the four humor styles’ brain functions, one 

can now look towards understanding the state of mirth/humor 

and laughter they produce. 

Beyond humor-style lies the physical mechanism of mirth and 
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laughter. Mirth can be defined as a state of humor or happi-

ness that is generally accompanied by laughter [14], whereas 

laughter is simply a motor behavior [5]. Therefore, when one is 

in a state of mirth, the areas of the brain described above (e.g., 

vmPFC, sgACC, etc.) may be activated depending on what 

style of comedy is being consumed [5]. Separate, yet deeply 

connected to mirth, is laughter. Laughter is thought to occur 

from activation in the anterior cingulate cortex (ACC), which as 

previously discussed is involved with emotion regulation [12]. 

Although, it should be noted that laughter is not dependent on 

mirth to produce a humor response in the brain [5]. Following 

this understanding of these brain mechanisms and compo-

nents comes the exploration of the cognition of comedy. 

Cognition, defined as thinking, reasoning, judging, prob-

lem-solving, awareness, and more, is the conscious part of 

comedy [15]. Understanding the neural mechanisms of com-

edy is far easier than understanding why comedy exists and 

its cognitive development. A proposed theory from Matthew 

Hurley and colleagues is that humor and mirth are “cognitive 

events” resulting from an unconscious realization that a mis-

take has been made in social norms (e.g., eating soup with a 

fork, the wrong way on an escalator, saying ‘have a good meal 

‘ to a waiter, etc.) [16,17]. While the resulting good-feeling is 

“humor is the brain’s reward for discovering unexpected errors” 

[16]. Essentially, the brain detects non-threatening errors, such 

as the ones mentioned above, and in turn, it has developed to 

release pleasurable feelings (via dopamine) to indicate that 

that danger is not present [17]. 

Beyond comedy serving as an indication of an all-clear from 

danger, lies theories that humor developed as social capital 

[11]. There is speculation and hypotheses that humor may have 

evolved, and may continue, to serve as a mechanism for social-

ization and choosing a suitable partner or friends rather than 

just serving as an error detector [11,17]. Findings from a partner 

desirability study indicated that “individuals desired a partner 

high in humor production and receptivity” [18]. In this social 

capital theory, humor is serving as an indicator of higher intel-

ligence, as it is difficult to fake this form of intelligence because 

people will not fake laugh just so one can gain their partner or 

friends of choice [11].

There is still no definitive answer as to why comedy and laugh-

ter exist, but progress is being made towards a greater under-

standing of these processes. Areas of comedy research that 

could use further exploration are: generational changes in 

comedy; the social and evolutionary advantages of comedy 

additionally, the link between comedy and intelligence. What is 

certain is that comedy and laughter serve an important role in 

people’s everyday lives and will not be going anywhere anytime 

soon. So, next time you find yourself laughing at SNL you may 

find yourself thinking “what type of comedy is this?, why am I 

laughing?” you may actually be able to answer those questions.
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