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Laughter is ubiquitous in human social 
behavior, best known for its associa-
tion with humor and mirth (O’Connell & 
Kowal, 2008). But this vocalization is much 
more than just an adjunct to merriment. In 
fact, it arguably has no inherent connection 
to humor at all (e.g., Attardo, 2011; Chafe, 
2007; Poyatos, 1993; Provine, 1993; Vet-
tin & Todt, 2004). Instead, laughter occurs 
across a variety of circumstances and resists 
easy characterization— even as a necessarily 
positive event. To better understand laughter 
as a basic human behavior, in this chapter 
we examine a range of acoustical, biologi-
cal, and functional aspects of this vocal-
ization. This review reveals laughter to be 
a complex phenomenon that is difficult to 
explain within a single, unified framework. 
The final section of the chapter, therefore, 
attempts to do just that, with emotion induc-
tion and social bonding given key roles. 
The focus throughout is on spontaneous 
laughter, referring to unbidden, emotion- 
triggered sound production that happens as 
much to the vocalizer as being originated 
by the vocalizer. These sounds can be con-
trasted with deliberate, volitional versions, 
which are learned simulations of spontane-
ous forms. Although distinguishing the two 

can be difficult in practice, it is important at 
least to separate them conceptually. While 
the ultimate goal is to understand both phe-
nomena, we suggest that the most fruitful 
approach is to tackle spontaneous laughter 
first.

Laughter acoustics

While almost instantly familiar to any 
human listener (e.g., Bachorowski, Smoski, 
& Owren, 2001), laughter is difficult to 
define objectively. One challenge is the sur-
prising diversity of sounds that occur. All are 
readily recognizable, yet the variety involved 
is routinely ignored in the prevalent concep-
tion of laughter as a simple “ha-ha-ha.” 
For instance, while the perfectly ordinary- 
sounding laugh shown in Figure 9.1a begins 
with vowel-like sounds, it then turns into 
a series of vocal clicks and noise bursts. 
Thus, understanding spontaneous laughter 
as a general phenomenon requires starting 
from an accurate and thorough acoustical 
description of the sounds involved.

Two rather different approaches have 
been taken in this regard, creating diver-
gence in associated terminology. On the one 

C h a P T E R  9

Spontaneous Human Laughter

Michael J. Owren  
R. Toby Amoss

Handbook of Positive Emotions, edited by Michele M. Tugade, et al., Guilford Publications, 2014. ProQuest Ebook Central,
         http://ebookcentral.proquest.com/lib/ucsd/detail.action?docID=1596095.
Created from ucsd on 2017-10-24 14:10:47.

C
op

yr
ig

ht
 ©

 2
01

4.
 G

ui
lfo

rd
 P

ub
lic

at
io

ns
. A

ll 
rig

ht
s 

re
se

rv
ed

.



160 II. BIOLOGY OF POSITIVE HUMAN EMOTION 

hand, scholars perceiving parallels to speech 
often apply phonetic constructs, labeling 
laughter sounds as consonant– vowel sylla-
bles organized in language- like phrases (e.g., 
Edmonson, 1987; Trouvain, 2003). On the 
other hand, researchers with a more com-
parative orientation see close ties between 
laughter and nonhuman vocalizations, with 
some referring to its individual sounds as 
calls (Bachorowski et al., 2001; Bryant & 
Aktipis, 2013). Our discussion here draws 
from both approaches, while aiming to 
use more generic terminology (e.g., Chafe, 
2007). Individual laughter components are 
therefore labeled as bursts of vocal energy 
(Luschei, Ramig, Finnegan, Baker, & Smith, 
2006; Mowrer, LaPointe, & Case, 1987; 
Titze, Finnegan, Laukkanen, Fuja, & Hoff-
man, 2008), which in turn are grouped in 
bouts.

Characterizing Laughter Sounds

Edmonson (1987) provided the first system-
atic, phonetically based analysis of laugh-
ter, transcribing recordings from a variety 
of vocalizers by ear (also see Chafe, 2007; 
Poyatos, 1993; Trouvain, 2003; Urbain & 
Dutoit, 2011). One important distinction he 
pointed out was between vowel-like, voiced 
(phonated) bursts produced by vibrating 
the vocal folds (vocal cords), and unvoiced 
(aspirated) versions consisting of turbulent, 
noisy airflow occurring without vocal fold 
involvement (see Figure 9.1). The former 
involves two basic maneuvers, namely, pro-
ducing a stream of pressurized air from the 
lungs while repeatedly bringing the vocal 
folds together (adduction) to produce short 
bursts of vibration (Bryant & Aktipis, 2013; 
Luschei et al., 2006). The latter requires only 

FIGURE 9.1. Spectrograms of adult male (a) and adult female (b) laughter (22,050-Hz sampling rate 
and 0.03-second Gaussian analysis window). The male laughter bout begins with a sharp inhalation, 
and is followed by four voiced bursts, three glottal clicks, and four unvoiced bursts. The female laugh-
ter bouts illustrate that more uniform structure is also common, and can differ within and across indi-
vidual vocalizers. This laughter consists of five voiced and four unvoiced bursts, respectively.
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airflow, with the folds held apart (abducted) 
without vibrating. However, vocal fold 
involvement can also take the form of indi-
vidual, metallic- sounding pulses (glottal 
clicks; see Figure 9.1) and bursts of rough, 
irregular voicing.

Edmonson (1987) detected a number 
of different vowel sounds in his laughter 
sample, discussed further below. Fewer 
consonant sounds were discernible, mainly 
reflecting the degree of adduction at sound 
onset, whether the mouth was open, closed, 
or in between, and whether airflow was 
oral, nasal, or both. The most important dis-
tinction was that voiced bursts either began 
abruptly or were preceded by unvoiced, 
h-like aspiration. Edmonson also found 
that laughter mainly occurred with out-
ward (egressive) airflow, but was sometimes 

inward (ingressive) as well (also see Chafe, 
2007; Urbain & Dutoit, 2011).

Bachorowski and colleagues (2001) con-
ducted the first, large-scale acoustic study 
of laughter, adopting a source- filter analy-
sis strategy. As illustrated in Figure 9.2, 
this approach views vocalization as a lin-
ear combination of an energy source and 
filtering effects created by the pharyngeal, 
oral, and nasal cavities that this energy then 
passes through (reviewed by Stevens, 2000). 
In most voiced laughter, for example, the 
energy source is regular vocal fold vibration. 
The vocal pitch perceived in this kind of 
sound is largely determined by the phonation 
rate involved, known as the “fundamental 
frequency” (F0; see Figure 9.2). Bachorowski 
and colleagues found F0 in voiced laughter 
to be roughly twice that of conversational 

FIGURE 9.2. Schematic view of a human male vocal tract, illustrating source- filter vocal production. 
(a) and (b) show the frequency spectrum of the laryngeal source energy and the supralaryngeal filter, 
respectively. (c) presents the frequency characteristics that result when source and filter combine, and 
(d) shows a spectrogram of the original “uh” sound (also known as “schwa,” or /ə/). F0 refers to the 
fundamental frequency of vocal-fold vibration, and F1–F4 designate the first through fourth formants.
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speech for both males and females, while 
often going much higher.

Filtering effects are created by resonances 
of the cavities above the larynx (“formants”), 
which strengthen energy in some frequency 
regions while weakening it in others. As 
illustrated in Figure 9.2, energy in a voiced 
source is greatest for F0, dropping monotoni-
cally across higher harmonic components. In 
contrast, the sound emerging from a vocal-
izer’s mouth exhibits a distinct pattern of 
frequency peaks and troughs. This pattern-
ing is due to the formants, whose detailed 
effects mirror the sizes and shapes of a given 
vocalizer’s supralaryngeal cavities. Formant 
patterning simultaneously contributes both 
to the quality of an individual’s voice and to 
creating different vowel sounds.

Spontaneous Laughter Lacks Differentiated 
Vowel Quality

Like speech, voiced laughter has tradition-
ally been considered to exhibit distinct 
vowel qualities, including “hah-hah,” “he-
he,” “hoo-hoo,” and even “hoe-hoe-hoe” 

(e.g., Provine & Yong, 1991). Edmonson’s 
(1987) transcriptions included not only 
these sounds but also a variety of other 
vowels. However, as illustrated in Figure 
9.3a, differentiated vowels require “articula-
tion”—repositioning of tongue, lips, and jaw 
so as to change the relationship between the 
two lowest formants (F1 and F2). In speech, 
the overall vowel space of a given talker or 
a particular language can be mapped based 
on F1–F2 values, illustrated in Figure 9.3b.

But laughter looks quite different 
from speech when mapped in this space 
(Bachorowski et al., 2001; Makagon, 
Funayama, & Owren, 2008). Rather than 
falling into the “ee” (/i/), “ah”(/a/), and 
“oo” (/u/) regions, spontaneous laugh-
ter clusters around a central, grunt-like, 
“uh” known phonetically as schwa (/ə/). 
This sound, produced with the tongue in a 
relaxed, “neutral” position, is not consid-
ered a true vowel.

Some formant variation does occur in 
laughter, but largely due to the degree of jaw 
lowering and concomitant mouth opening 
involved (Makagon et al., 2008). Physically, 

FIGURE 9.3. (a) Tongue positions associated with vowel production, shown in schematic side views 
of a male vocal tract. (b) The left panel shows American English vowels mapped in F1–F2 space, with 
each ellipse illustrating the range of variation occurring when men, women, and children produce a 
given vowel (redrawn from Peterson & Barney, 1952). The two right panels show F1 and F2 values 
from individual male and female voiced laughter bursts, illustrating that these sounds are not articu-
lated vowels, instead clustering around the center of vowel space (redrawn from Bachorowski et al., 
2001).

Handbook of Positive Emotions, edited by Michele M. Tugade, et al., Guilford Publications, 2014. ProQuest Ebook Central,
         http://ebookcentral.proquest.com/lib/ucsd/detail.action?docID=1596095.
Created from ucsd on 2017-10-24 14:10:47.

C
op

yr
ig

ht
 ©

 2
01

4.
 G

ui
lfo

rd
 P

ub
lic

at
io

ns
. A

ll 
rig

ht
s 

re
se

rv
ed

.
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at least, laughter sounds show few clear 
instances of the /i/, /a/, and /u/ qualities so 
often attributed to them perceptually (also 
see Tanaka & Campbell, 2011).

Variability and Individual Distinctiveness

Although laughter has often been described 
as “stereotyped” or “ritualized” (e.g., Ger-
vais & Wilson, 2005; Grammer & Eibl- 
Eibesfeldt, 1990; Provine, 2000; Provine & 
Yong, 1991), acoustically oriented research-
ers consistently report just the opposite (e.g., 
Chafe, 2007; Rothgänger, Hauser, Cap-
pellini, & Guidotti, 1998; Vettin & Todt, 
2004). In fact, Bachorowski and colleagues 
(2001) found that variability is virtually a 
hallmark of spontaneous laughter. In a sam-
ple of 97 different laughers, for example, 
these researchers found that laughter bouts 
included from as few as one to as many as 30 
individual bursts. Furthermore, while voic-
ing is often considered the norm in sponta-
neous laughter, only about one-third of the 
1,024 bouts examined were consistently 
voiced— the remainder were either unvoiced 
or mixed. Similarly, while some laughter 
was produced with an open mouth, at other 
times, the mouth was closed or changed 
through the course of the bout. Burst spac-
ing within bouts was also variable, as were 
F0 and amplitude patterns. Features of indi-
vidual bursts varied as well, including dura-
tion, source- energy type, F0, and amplitude.

The argument for stereotyped acoustics 
might still be salvageable given that overall 
outcomes could vary as a result of individual 
laughers each producing somewhat differ-
ent sounds. That possibility has not been 
entirely ruled out, although all vocalizers do 
appear to produce multiple laugh variants 
(e.g., Bachorowski et al., 2001; Edmonson, 
1987). Strong identity indicators are prob-
ably present, however, as the regular pho-
nation found in most voiced bursts is a rich 
source of cues to vocalizer characteristics 
(known as “indexical cues”; Bachorowski & 
Owren, 1999). In addition, bout-level tem-
poral, pitch, and amplitude patterning may 
also be different across individuals (Fry & 
Rader, 1977). Burst- and bout-level charac-
teristics could thus conceivably combine to 
create one or more unique, “favored” laughs 
in every vocalizer’s repertoire (Askenasy, 
1987; Chafe, 2007; Edmonson, 1987).

Summary: Laughter Acoustics Are Simple 
but Variable

Examined individually, laughter sounds are 
relatively straightforward. In basic terms, 
laughter is made up of separable bursts of 
air passing through vocal folds that may be 
adducted or abducted at onset, with the air-
flow creating vibration or only turbulence, 
respectively. The resulting acoustic energy 
then passes through the supralaryngeal 
vocal tract either orally, nasally, or both. 
While it is tempting to describe laughter 
bursts phonetically, taking that approach 
may encourage important misconceptions— 
for instance, that laughter sounds are more 
stereotyped and distinctly articulated than 
is actually the case. Variability is a promi-
nent feature of laughter at both burst and 
bout levels, within and across vocalizers. 
Still, indexical cuing created through phona-
tion and potentially idiosyncratic bout-level 
patterning makes it probable that spontane-
ous laughter presents important vocalizer- 
identity cues.

The Biology of Laughter

This section reviews several kinds of evi-
dence that spontaneous laughter is deeply 
rooted in primate biology, including data 
from great apes, laughter ontogeny, and 
neural circuitry. One emerging theme is that 
laughter is a relatively primitive and impre-
cise vocalization— consistent with find-
ing that the individual sounds involved are 
acoustically simple, yet variable. A second, 
important point is that spontaneous human 
laughter is nonetheless critically different 
from that of its nonhuman counterparts. In 
the final section of the chapter, those differ-
ences are mined for clues to the evolution of 
laughter.

Laughter in Nonhuman Primates

Primatologists have long argued that human 
emotional expressions are traceable to our 
species’ primate past, including expressions 
in both the facial and vocal domains (e.g., 
Andrew, 1963; van Hooff, 1972). It has been 
suggested that human laughter derives from 
calls originally present in a shared, nonhu-
man ancestor. The best evidence comes from 
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extant great apes— chimpanzees, bonobos, 
gorillas, and orangutans— all of which have 
been reported to laugh under certain condi-
tions. Davila-Ross, Owren, and Zimmer-
mann (2009) tested this claim by comparing 
tickle- induced vocalizations from ape and 
human youngsters. In great apes, the sounds 
consistently showed irregular, noisy phona-
tion, and could be either egressive or ingres-
sive. There was notable variation among the 
various apes as well, however, allowing the 
investigators to trace possible patterns of 
“descent” based on the vocalizations of all 
five species. Results were consistent with the 
same derivation pattern already known from 
genetic analyses: Human laughter was most 
similar to chimpanzee and bonobo vocaliza-
tions, more distant from gorilla sounds, and 
most distant from orangutan versions.

Davila-Ross and colleagues (2009) con-
cluded that tickle- induced vocalizations in 
great apes and humans probably all have 
a common evolutionary origin— sounds 
found in a last common ancestor that lived 
10 to 16 million years ago. However, differ-
ences between ape and human versions were 
telling as well. Most importantly, human 
laughter showed a much higher propor-
tion of egressive airflow and regular voic-
ing than any of the ape vocalizations. The 
latter occur only in circumstances of play 
and being tickled (see Davila-Ross, Allcock, 
Thomas, & Bard, 2011). Taken together, the 
evidence indicates that while the sounds can 
legitimately be considered laughter in each 
case, evolution produced significant changes 
in both the form and usage of human ver-
sions compared to those of the other species.

Ontogeny

The biological basis of spontaneous laughter 
is even more strongly evident from studies of 
vocal ontogeny. For example, these sounds 
emerge early in human development, typi-
cally by about 4 months of age (reviewed 
by Rothbart, 1973; see also Sauter, McDon-
ald, Gangi, & Messinger, Chapter 10, this 
volume). Such early emergence suggests 
that direct experience with laughter is not 
necessary for production, confirmed in the 
finding that deaf and deaf–blind infants 
also laugh (e.g., Eibl- Eibesfeldt, 1989). In 
one study, Scheiner, Hammerschmidt, Jür-
gens, and Zwirner (2004) examined vocal 

production in seven hearing- impaired chil-
dren over the first year of life. They reported 
that laughter, as well as a variety of other 
emotion- triggered sounds, appeared on the 
same timeline shown by typically develop-
ing, age- matched comparison infants. More-
over, spontaneous laughter persists into 
adulthood in deaf individuals; Makagon 
and colleagues (2008) found that laugh 
sounds produced by congenitally, bilater-
ally, and profoundly deaf university students 
were acoustically comparable to those of 
their hearing peers.

However, human infants also quickly 
begin to gain volitional control over vocal 
production. That control is demonstrated not 
only by the gradual emergence of deliberate 
speech, but also by infants learning to simu-
late emotion- triggered vocalizations. By tod-
dler age, for example, many are using such 
sounds instrumentally as attention- getting 
devices, and are coordinating vocaliza-
tion with gestures and other skeletal motor 
actions (Bell & Ainsworth, 1982; Gustafson 
& Green, 1991; Lester & Boukydis, 1992). 
The upshot is that these vocalizations begin 
as spontaneous, emotion- triggered events, 
but human infants are soon able to use them 
with a level of deliberateness and flexibility 
that far outstrips what any nonhuman pri-
mate can do.

Neural Underpinnings

Studies of the neural pathways underlying 
vocal production provide further compelling 
evidence about laughter biology. A compar-
ative perspective is important here as well, 
with vocalization in nonhuman mammals 
critically mediated by ancient, emotion- 
related brainstem circuits (reviewed by Jür-
gens, 2009). Over the years, many research-
ers have argued that this same system also 
controls emotion- triggered vocalizations 
such as spontaneous laughter and crying 
in humans. Reviewing the available evi-
dence, for example, Wild, Rodden, Grodd, 
and Ruch (2003) concluded that activity in 
a variety of subcortical structures can be 
important, including amygdala, thalamus, 
hypo- and subthalamic areas, and dorsal/
tegmental brainstem. Vocal output is then 
ultimately coordinated in the midbrain and 
hindbrain pons region. While the cerebral 
cortex can also directly affect spontaneous 
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laughter, its role is mainly inhibitory. In con-
trast, volitional vocal production in humans 
has been traced to a newer, specifically cor-
tically based pathway— one not found in 
nonhuman primates (see Owren, Amoss, 
& Rendall, 2011). This system bypasses 
the older structures via direct connections 
between cortical motor areas and brain-
stem vocal centers. Volitional laughter is 
thus believed to originate in frontal cortical 
areas, with associated neural signals reach-
ing the brainstem via motor cortex.

Critical evidence about both pathways 
derives from the phenomenon of patho-
logical laughter, in which brain damage 
can result in normal- sounding but socially 
inappropriate vocal production occurring 
in a virtual emotional vacuum (Parvizi, 
Coburn, Shillcutt, Coffey, Lauterbach, & 
Mendez, 2009). This insidious syndrome 
has been recognized since the 19th cen-
tury and can occur secondarily to damage 
in diverse brain areas when injury gives 
rise to “autonomous” signaling that ulti-
mately reaches brainstem vocal mechanisms 
via the emotion- related laughter pathway. 
When those activations occur close to the 
brainstem, resulting neural activity can be 
inaccessible to higher- level control centers. 
Afflicted individuals thus find themselves 
producing repeated bouts of empty laughter 
that they are helpless to inhibit, no matter 
how hard they try.

Summary: Human Laughter Is Ancient, 
Yet Unique

Taken together, results from nonhuman pri-
mates, vocal ontogeny, and neuroanatomy 
all point to spontaneous laughter having 
ancient evolutionary origins. However, evi-
dence from great apes also indicates that 
laughter underwent important modifica-
tion, specifically among human ancestors. 
Changes included the sounds becoming 
consistently egressive, showing more regu-
lar voicing, and being triggered by a wider 
range of emotions and circumstances. A 
variety of findings also underscore that 
spontaneous and volitional laughter are ulti-
mately separable, even if frequently inter-
twined in everyday life. Spontaneous laugh-
ter is organized at the brainstem level and is 
triggered through the same, emotion- related 
pathway that controls nonhuman primate 

vocalization. At some point, however, direct 
neural connections evolved between cortex 
and brainstem vocal circuitry, creating the 
pathway that mediates volitional sound pro-
duction in modern humans. Its emergence 
must have not only allowed human ances-
tors to begin to simulate laughter and other 
emotion- related vocalizations but also laid 
the foundation for eventual speech produc-
tion.

The Function of Laughter

Historically, more has probably been writ-
ten about laughter’s function than about any 
other aspect of this behavior. Little has been 
done to integrate the many ideas described, 
however, with some suggestions being well 
reasoned and plausible, and others less so. 
The review presented here is selective both 
by necessity and by choice, focusing on 
ideas that help move the discussion for-
ward. Hypotheses are grouped into four 
overlapping categories: benefits to vocalizer 
health, social- status signaling, communicat-
ing vocalizer state, and facilitating social 
bonding. Discussion in each case is brief but 
designed to create a conceptual foundation 
for further consideration of the ideas in later 
sections.

Health

A connection between laughter and health 
has been suggested since biblical times, 
with many scholars citing energy release 
and stress reduction as primary effects (e.g., 
Askenasy, 1987). The idea of laughter as a 
curative agent gained its greatest momentum 
with Cousins’s (1979) description of over-
coming a debilitating rheumatoid disease 
through self- prescribed immersion in humor 
and laughter. Unfortunately, the wave of 
studies he triggered has not proved con-
clusive. Reviewing this work, Mora- Ripoll 
(2010) argued that many studies testing 
the therapeutic value of laughter have been 
scientifically unsound, for example, by not 
using randomized treatment assignment, or 
by omitting necessary control conditions. 
Even the stronger work has typically failed 
to distinguish the impact of laughing per se 
from other effects, such as mood improve-
ment, positive emotion, and affirmative 
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social interactions resulting from the experi-
mental manipulations (also see R. A. Mar-
tin, 2004).

Setting these difficulties aside, the evi-
dence for health benefits of laughter is still 
equivocal at best (reviewed by R. A. Martin, 
2001, 2004; Mora- Ripoll, 2010). Studies 
measuring key endocrine and cellular mark-
ers have provided little support for claims 
that laughing has positive effects on stress 
responding or immune system function 
(Mora- Ripoll, 2010). It is true that laughter 
requires coordinated and forceful muscular 
contractions in the diaphragm, abdomen, 
and rib cage (e.g., Luschei et al., 2006), and 
that humor- induced sounds are associated 
with increases in heart rate, respiration, and 
oxygen consumption. But while the result-
ing energy expenditure can be as much as 
20% higher than that at rest (Buchowski et 
al., 2007), the effort involved still falls well 
below that of vigorous exercise.

The most telling effects found so far have 
been that mirthful laughing can elevate an 
individual’s pain threshold and increase 
long-term pain tolerance (Mora- Ripoll, 
2010). As pain can be induced experimen-
tally under well- controlled conditions, stud-
ies in this area tend to be the strongest meth-
odologically. While it is not necessarily clear 
that pain threshold is important to health 
outcomes, this finding has at least inspired 
continued optimism that evidence of more 
direct benefits will eventually be found.

Social Status Signaling

Researchers have suggested that laughter 
functions to signal relative social status, 
especially that lower- status individuals use 
these sounds to “acknowledge” inferior 
standing vis-à-vis higher- status companions. 
While difficult to specify precisely, the mes-
sage involved in such vocalizations has been 
variously described as appeasing, compliant, 
submissive, or subservient (e.g., Adams & 
Kirkevold, 1978; Mehu & Dunbar, 2008; 
Provine, 2000). For example, among 1,200 
instances of laughter occurring in small, 
mixed-sex groups, Provine (1993) found 
that females laughed significantly more than 
males, an outcome interpreted as reflecting 
frequent male dominance. He also reported 
that both females and males laughed less in 
response to female than to male speakers. 

Grammer and Eibl- Eibesfeldt (1990) empha-
sized the role of gender as well, interpreting 
female laughter as a submission signal (also 
see Mehu & Dunbar, 2008).

Fry and Rader (1977) linked laughter to 
social status in a notably different way. They 
argued that laughter can provide a means of 
“currying favor” with others, for instance 
with lower- status persons laughing more 
effusively at jokes told by higher- status indi-
viduals than the converse. To test this idea, 
Stillman, Baumeister, and DeWall (2007) 
gave a confederate experimenter control 
over the distribution of cash rewards and 
found that even this temporary power asym-
metry affected laughter rates. The confeder-
ate told both funny and unfunny jokes dur-
ing individual interviews with participants, 
eliciting significantly more laughter from 
those who believed there was cash on the 
line than from control individuals who had 
not been offered money. Rather than signal-
ing subservience, Stillman and colleagues 
argued that laughter was being used to elicit 
liking— hence, better treatment.

Communicating Vocalizer State

While social status factors are correlated 
with rates of laughing, a broader— and more 
common— proposal is that the primary 
function of laughter is to communicate the 
vocalizer’s emotional state to others. One 
interpretation is that laughter is a relatively 
diffuse signal, reflecting feelings of “tension 
release,” “satisfaction,” or “safety” (Roth-
bart, 1973). Two other suggestions along 
these lines are Ramachandran’s (1998) 
“safety- signal” and Chafe’s (2007) “nonse-
riousness” hypotheses. The former proposes 
that human laughter evolved to convey a 
message of “false alarm” after disturbing 
events prove harmless (also see Hayworth, 
1928), with the emotional trigger being ten-
sion release or relief. The latter proposes 
that the critical element is a state of nonse-
riousness, a feeling that can also accompany 
positive and nonpositive emotions alike.

Other researchers have argued that spon-
taneous laughter communicates more spe-
cific states, including positive emotions such 
as friendliness, happiness, joy, mirth, play-
fulness, and sexual interest (e.g., Gervais & 
Wilson, 2005; Grammer & Eibl- Eibesfeldt, 
1990; Ruch, 1993). Laughter has also been 
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connected to negative emotions, such as con-
tempt, embarrassment, guilt, nervousness, 
sadness, and self- consciousness, as well as 
to feelings that clearly are neither positive 
nor negative, such as attentiveness, self- 
deprecation, and surprise (Coates, 2007; 
Glenn 1991/1992; Keltner & Bonanno, 
1997; G. N. Martin & Gray, 1996). Finally, 
laughter has been linked to situations that 
can be positive for vocalizers but negative 
for listeners, including derision, taunting, 
and schadenfreude (e.g., Eibl- Eibesfeldt, 
1989). The common thread in each case is 
that laughter is a kind of “language without 
words” (DePaulo, 1992, p. 203), implying 
that its sounds “stand for” or “code for” par-
ticular emotions. In this view, laughter func-
tions to transmit information from vocalizer 
to listener, thereby benefiting both parties. 
If so, the challenge becomes to “decode” 
that system, specifying how particular states 
map onto corresponding laughter acoustics.

Social Bonding Effects

Perhaps the most global proposal is that 
laughter exists to create social bonds (e.g., 
Glenn, 2010; Grammer & Eibl- Eibesfeldt, 
1990; Mehu & Dunbar, 2008; Provine, 
2000). The basic idea is that individuals who 
laugh together form stronger personal bonds 
than those who do not, although little is usu-
ally said to explain either why such bond-
ing was needed in human evolution or what 
particular mechanisms are involved. Dunbar 
(1996, 2004) has proposed a “group-size” 
interpretation that is an exception to this 
rule, and discusses both issues. On the evo-
lutionary side, his argument is that as group 
sizes and concomitant social networks grew 
larger in human ancestors, the primate- like 
grooming behavior used to maintain friendly 
interindividual relationships became too 
inefficient. In his view, spontaneous laughter 
arose as a more efficient means of promoting 
positive relationships, one that eliminated 
the need for direct physical contact and 
could occur in parallel with other activities.

On the mechanistic side, Dunbar (1996, 
2004) proposed that laughter is linked to 
social bonding via physical exertion and 
brain opiates. Specifically, he suggested 
that the effort involved in laughing triggers 
endorphin release, much as occurs during 
strenuous exercise. During intense laugh-

ter sessions, these opiates are proposed to 
produce pleasurable feelings that laughers 
then associate with the other individuals 
present— thereby strengthening mutually 
positive feelings among these parties. This 
argument is consistent with the evidence of 
a link between laughter and pain tolerance, 
allowing Dunbar and colleagues (2012) 
to use pain reactivity as a proxy measure 
in testing for laughter- related endorphin 
release. In this study, pain tolerance was 
measured after participants watched videos 
in the laboratory, or attended or performed 
in a theatrical production. In both cases, the 
researchers found greater tolerance in par-
ticipants exposed to comedy than in com-
parison subjects exposed to more serious 
material.

Owren and Bachorowski (2001) suggested 
a different scenario, arguing that human 
ancestors faced circumstances that put a 
premium on long-term cooperation between 
genetically unrelated individuals, and that 
laughter played an important role in making 
such relationships possible. A key observa-
tion was that while biological kin in many 
species routinely act favorably toward one 
another, lasting cooperation among nonkin 
is much less common. For the latter, imme-
diate, short-term benefits of selfish behavior 
routinely derail the opportunity to obtain 
greater, long-term rewards through ongo-
ing cooperation with others. A key issue is 
that such cooperation often entails one indi-
vidual behaving favorably toward another, 
thereby incurring a “cost” that may or may 
not later be “repaid” by the other party. To 
become feasible for unrelated individuals, 
cooperative relationships require that each 
be able to predict how the other will behave 
in the future. Owren and Bachorowski pro-
posed that because emotion is important in 
guiding behavior, reliable external manifes-
tations of emotional state can help provide 
the predictive power needed.

Two elements were involved, namely, that 
the cooperating parties be positively disposed 
toward one another, and that each individual 
show reliable evidence of that favorable dis-
position. In essence, each party must know 
that the other individual is consistently in 
a positive state when the two are together, 
reflecting an inherently positive regard that 
is predictive of favorable future treatment. 
The predictive value involved increases the 
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more frequently and consistently such inter-
actions occur, thereby making it safer for 
each individual to behave cooperatively with 
the other. A strong argument can be made 
that individual great apes do inherently like 
(and dislike) others, and in fact have the long-
term emotional disposition needed for coop-
erative relationships (Seyfarth & Cheney, 
2012). Remarkably, however, extant apes 
do little to manifest any associated positive 
states via emotion- triggered facial and vocal 
expressions. They have no smile or equivalent 
expression, for example, and their laughter is 
very limited in scope.

Owren and Bachorowski (2001) therefore 
argued that spontaneous laughter in human 
ancestors evolved to become a broadly used 
manifestation of positive vocalizer state. As 
in extant apes, laughter was exclusively posi-
tive at first, but expanded usage allowed oth-
ers to rely on the relative prevalence of these 
sounds as a predictor of another individual’s 
future behavior. As described, the likelihood 
of mutual, cooperative behavior increased 
for any two parties if both consistently man-
ifested this reliable cue to positive state when 
together. If only one, or if neither individual 
reliably laughed during such interactions, 
cooperative behavior was significantly less 
probable. Owren and Bachorowski’s pro-
posal actually went a step further, arguing 
that laughter also acted mechanistically as 
a vehicle for learned, emotional responses 
that could amplify the positive feelings on 
each side. This point is discussed in more 
detail below, but the essence is that in cases 
of mutual liking, each individual would 
routinely be in a positive state when hear-
ing a companion’s laughter. Over repeated 
interactions, each vocalizer’s laughter would 
itself come to evoke and reinforce positive 
feelings in the other.

Summary: Many Ideas, Little Integration

Spontaneous laughter and health have been 
perennially linked in popular imagination, 
but available data show only that laughter 
increases aerobic metabolism and pain toler-
ance to some degree. In contrast, evidence 
that relative social status plays a role in 
laughter production suggests a communica-
tive function. Because spontaneous laughter 
occurs across a wide range of social circum-

stances, there may be many different signals 
involved, with particular sounds providing 
cues to a variety of possible vocalizer emo-
tions. The exact messages involved are hard 
to specify, however, and no one has provided 
a principled account of how these states map 
onto laughter acoustics. An overarching 
theme is that laughter serves a global func-
tion of strengthening social bonds, possibly 
involving mechanisms of differentiated sig-
naling, bonding through opiate release, or 
association of the vocalizer’s laughter with 
positive emotions in listeners.

“Contagion,” More on Social Mediation, 
and the Mapping Question

It proves easy to enumerate possible func-
tions for spontaneous laughter, especially if 
one considers each social context in which 
the sounds occur to represent function-
ally distinct usage. The greater challenge is 
to provide a single, functional account of 
laughter that can also explain associated 
acoustic and behavioral phenomena. One 
such framework is presented at the end of 
the chapter; in this section we first discuss 
further evidence and theory of interest in 
understanding laughter.

Laughter Contagion

A much- remarked upon, yet little under-
stood, aspect of spontaneous laughter is 
its famously “contagious” quality— which 
means that just hearing these sounds can 
trigger smiles, laughter, and positive emotion 
in others. This effect has long been exploited 
commercially, including through novelty 
“laugh records” and use of canned laugh-
ter to increase enjoyment of comedy shows 
(see G. N. Martin & Gray, 1996; Provine, 
2000). In a related test, Provine (1992) pre-
sented a brief segment of canned laughter to 
a large student audience, then reported that 
the sounds elicited visible smiling and audi-
ble laughter in many of those present. Given 
its methodology, the experiment could not 
rule out that the undergraduates were simply 
amused by the professor’s unusual behavior, 
or that they found the sounds themselves to 
be odd and funny. However, subsequent lab-
oratory experiments that presented a variety 
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of laughter recordings have confirmed that 
these sounds can elicit positive responses 
even when heard in isolation (Bachorowski 
& Owren, 2001). Follow-up work also 
showed these positive reactions to be both 
automatic and reflective of a true emotional 
response (Owren et al., 2012).

Of course, the concept of laughter “infect-
ing” others cannot be taken literally, as it 
is metaphorical rather than explanatory 
(Hempelmann, 2007). To better explain the 
effect, Provine (1996) argued that laughter 
is an evolved, “stereotyped action pattern” 
that activates a similarly specialized “laugh 
detector” in listeners— which then automati-
cally triggers laughing. Yet, as discussed in 
the first section, spontaneous laughter is not 
acoustically stereotyped. In addition, while 
developmental data indicate that neural 
circuitry for laughter production is present 
from a young age, there is no corresponding 
evidence of a neural laugh detector. Com-
parative data instead suggest that experi-
ence and learning are probably essential in 
shaping responses to spontaneous laughter 
sounds (Owren et al., 2011).

Other evidence demonstrates that the 
presence or absence of voicing in laughter 
plays a key role in contagion. Specifically, 
experiments presenting laughter in isola-
tion found that voiced laughter reliably 
elicited positive emotion, whereas unvoiced 
versions did not (Bachorowski & Owren, 
2001; Owren et al., 2012; also see Grammer 
& Eibl- Eibesfeldt, 1990). This is a striking 
outcome, in that listeners readily recognized 
both forms as normative laughter and that 
all the sounds had been drawn from the 
same, mirthful circumstances. Smoski and 
Bachorowski (2003a, 2003b) confirmed the 
importance of voicing in naturalistic situa-
tions as well by testing dyads engaged in a 
series of interactive, game-like tasks. The 
study focused on “antiphonal” laughter, 
defined as instances in which laugh sounds 
from one individual were followed by laugh-
ter from the other within 1 second. As might 
be expected, significantly more antiphonal 
laughter occurred if dyad members were 
friends rather than strangers— but only if 
the initial vocalizer’s sounds were voiced. 
Unvoiced versions did not routinely evoke 
antiphonal laughter, regardless of the social 
relationship involved.

Social Mediation

Another basic property of laughter is that 
it occurs at much higher rates in social, as 
opposed to solitary, circumstances (Bai-
num, Lounsbury, & Pollio, 1984; Provine 
& Fischer, 1989). In an early study of the 
importance of social factors in laughter, 
Provine (1993) tallied the number of sounds 
occurring in groups observed in public 
places. Most observations were of student 
dyads, and Provine reported that speakers 
tended to laugh more than their audience, 
that individuals in subordinate social posi-
tions laughed more than those in dominant 
roles, and that females laughed more than 
males. However, the sample did not take 
group composition into account, nor was 
any distinction made between spontaneous 
and volitional laughter.

Mehu and Dunbar (2008) tried to account 
for both elements when later conduct-
ing similar observations in bars and food 
courts. These researchers catalogued both 
smiling and laughter in relation to group 
size and estimated participant age, includ-
ing only laugh sounds accompanied by a 
spontaneous- seeming smile. Contrary to 
Provine’s finding, males and females were 
found to laugh at equivalent overall rates, 
although younger females in particular 
were found to laugh more when in different- 
gender social groups. Older females laughed 
significantly less, but no age effect was 
found for males. In other words, while 
female laughter was strongly affected by 
the presence of males, males were not much 
influenced by female presence. Similar out-
comes occurred in unpublished data from 
Bachorowski and colleagues’ (2001) study 
of dyads watching humorous video clips 
(Owren & Bachorowski, 2003)—a situa-
tion in which all the laughter produced was 
assumed to be spontaneous and positive. 
Those pairs were either same- or different- 
gender, and either friends or strangers. Males 
and females were found to produce com-
parable amounts of laughter here as well, 
although females laughed most when paired 
with males. Females also generally laughed 
more when teamed with friends— but espe-
cially with male friends (also see Smoski 
& Bachorowski, 2003a). Taken together, 
the evidence indicates that while males and 
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females produce spontaneous laughter at 
similar overall rates, they “use” these sounds 
differently. Social status appears to play an 
important role, with females— especially 
young females— commonly assumed to have 
lower social standing than males.

The finding that laughter rates are impor-
tantly affected by who else is present has 
led to a number of proposals concerning 
vocal function, including status signaling 
(Adams & Kirkevold, 1978; Grammer & 
Eibl- Eibesfeldt, 1990), sexual advertisement 
(Grammer & Eibl- Eibesfeldt, 1990; Mehu 
& Dunbar, 2008), and elicitation of liking 
(Stillman et al., 2007). However, drawing 
firm conclusions will require more detail 
about the specific relationships represented 
in these kinds of studies. In laboratory 
work, participants have typically been clas-
sified only as friends or strangers (but see 
Smoski & Bachorowski, 2003b). Research-
ers conducting studies in public have been 
able to report even less about their partici-
pants, with any pair of individuals poten-
tially being family, friends, romantic part-
ners, colleagues, or even enemies or virtual 
strangers.

Mapping from Vocalizer State 
to Laughter Acoustics

The question of how internal states map 
onto the acoustic features of spontaneous 
laughter is arguably the thorniest issue of 
all in this area of research. As discussed ear-
lier, one possibility is that laughter is always 
traceable to a single, generalized feeling, 
such as tension release or nonseriousness. 
However, the more common interpretation 
is that many differentiable states can be 
involved, each associated with one or more 
distinctive features in resulting sounds. 
“Valence,” which refers to the kind, or qual-
ity, of emotion triggering the laughter, is 
typically assumed to be the critical factor. 
Vocalizer “arousal” (or “activation level”), 
which refers to the intensity of that state, is 
almost certainly critical in shaping laughter 
acoustics, but it has rarely been discussed or 
investigated.

The problem in addressing the mapping 
question is that direct testing requires com-
parison of spontaneous laughter recorded 
from vocalizers in two or more different 
emotional states. When presenting comedic 

material, one can be reasonably confident 
that resulting laughter is both emotion- 
triggered and specifically positive. In non-
mirthful circumstances, it becomes much 
more difficult to know whether laughter is 
spontaneous or volitional, and what par-
ticular emotion was involved in triggering 
it. New, imaginative methods are therefore 
sorely needed to obtain the kinds of record-
ings required. In an alternative approach, 
some researchers have tested “faked laugh-
ter,” which is volitional laughs made by 
actors simulating what might occur in 
response to various emotions (Szameitat et 
al., 2009a, 2009b). Interpreting such studies 
is problematic, however, due to the inherent 
contradictions and circularity of testing for 
natural mappings between vocalizer state 
and laughter acoustics using stimuli that 
are deliberately designed to portray such 
relationships. Emerging evidence that faked 
laughter is discriminable from spontaneous 
counterparts also provides reason for cau-
tion (Bryant & Aktipis, 2013).

Given that recordings of spontaneous 
laughter from participants in known, non-
mirthful states are so hard to come by, the 
most telling evidence about the mapping 
question so far may be the marked vari-
ability observed in mirthful laughter alone. 
Unless these sounds are somehow excep-
tional, finding so much acoustic variation 
within this one context makes it difficult to 
argue that unique, well- differentiated laugh-
ter can nonetheless be occurring in other 
situations. The variability observed instead 
highlights the likely importance of arousal, 
in line with expecting vocalizer responses 
to humorous material to vary dramatically 
within and across individuals— depending 
on how funny the comedy is to each per-
son from moment to moment. Although not 
yet investigated for spontaneous laughter, 
arousal is generally found to affect a variety 
of aspects of vocal acoustics in both humans 
and nonhumans— including the amplitude, 
F0, F0 range, rate, duration, and variabil-
ity of the sounds produced (Zimmermann, 
Leliveld, & Schehka, 2013). If arousal 
does affect laughter in important ways, 
the chances of finding clear, “one-to-one” 
relationships between internal states and 
acoustics become even smaller— requiring 
any valence- specific features then to be pre-
served in the face of such effects. Conversely, 
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adding arousal to the equation strengthens 
the argument for a “one-to-many” mapping, 
as implied in proposals emphasizing single 
states such as tension- release or nonserious-
ness. By the same token, mappings might 
instead be “many-to-many” or “many-to-
one,” with multiple valenced states being 
able to “access” brainstem mechanisms 
generating spontaneous laughter. Arousal 
would be primary in shaping acoustics in 
either of these cases, with significant overlap 
expected across contexts regardless of vocal-
izer valence.

Summary: Are Contagion 
and Function Connected?

Contagion is a remarkable and fundamen-
tal aspect of spontaneous laughter, but it 
has not been well explained. It is also inter-
estingly constrained by being limited to 
laughter with regular phonation, providing 
a potential clue to the mechanism involved. 
Contagiousness is also consistent with the 
social nature of laughter, showing that this 
vocalization by itself can have an immedi-
ate, meaningful impact on listener emotion. 
Upon further examination, evidence about 
social mediation of spontaneous laughter 
reveals that males and females laugh about 
the same amount but use their sounds dif-
ferently, depending on who else is present. 
Whether that usage involves a strategy of 
acoustics “standing for” specific states is 
unclear— too little research has addressed 
potential mappings between emotional 
valence and laughter sounds, or the impact 
of arousal.

“affect Induction” and the Evolution 
of Laughter

The previous material on spontaneous 
laughter covers a variety of evidence and 
ideas, yet has left a number of loose threads 
and unanswered questions. For example, 
why does laughter occur in both sponta-
neous and volitional forms, each involving 
a distinct neural pathway? How can one 
account for the particular changes occurring 
in spontaneous laughter after human ances-
tors diverged from apes? If the sounds com-
municate vocalizer emotion via a differenti-
ated coding system, why is mirthful laughter 

in and of itself so variable? Furthermore, if 
laughter communicates in this language- like 
way, why do these sounds induce positive 
emotion in listeners, whereas actually saying 
“That’s funny” has no such effect? Finally, 
why is it that voiced bursts and bouts are 
contagious, whereas unvoiced sounds in the 
same circumstances are not? This final sec-
tion attempts to address each of these ques-
tions within an integrated theory of laughter 
and its evolution. By necessity, discussion 
moves quickly and lightly over each topic 
but nonetheless includes specific proposals 
about mechanism and function of this vocal-
ization.

Laughter and Associative Learning

The foundational assumption in the account 
is that the basic function of all communi-
cation is to influence behavior in others. 
While signals that “stand for” something 
are one means to that end, we assume that 
other mechanisms are also possible. In other 
words, communication is not synonymous 
with “language- like code,” but may instead 
take a variety of forms— particularly in the 
case of signaling that is not language. One 
such strategy is for signalers to use sounds to 
induce emotional responses in listeners (e.g., 
Owren, Rendall, & Bachorowski, 2005)—
precisely the effect labeled as “contagion” 
in voiced laughter. We suggest that this is 
a relatively simple phenomenon, at least if 
one can suppose that spontaneous laughter 
occurs more often overall in circumstances 
that are positive for the listener than in 
either neutral or negative situations. If so, 
the positive responses evoked upon hearing 
voiced laughter can be explained as associa-
tive learning.

The learning process involved likely begins 
early in life, for instance, during mutually 
positive, face-to-face interactions between 
infants and caregivers— circumstances often 
accompanied by copious laughter on both 
sides. Emotional synchrony is key, as the 
associations require that positive emotion 
and laughter in one party occurs while the 
listener is also experiencing a positive state. 
Of course, there are many instances over a 
lifetime in which one hears laughter when 
not in a positive state. However, the argu-
ment requires only that an overall correla-
tion exist, with the expectation being that 
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children and adults alike should then—all 
other things being equal—show a net posi-
tive response when hearing laughter. Learn-
ing effects are expected to be strongest when 
hearing sounds from close friends and fam-
ily members, those with whom an individual 
most frequently shares positive social inter-
actions. A weaker but still positive response 
is also expected in response to anonymous 
laughter, including when these sounds are 
heard in isolation.

Accounting for Contagion

This overall perspective is an affect- 
induction approach, one that can arguably 
explain multiple aspects of laughter and 
its evolution. In this view, laughter conta-
gion becomes a simple consequence of lis-
teners repeatedly hearing laughter while 
simultaneously experiencing positive states 
themselves. Associative learning effects 
can furthermore explain why only regu-
larly voiced laughter sounds are contagious, 
with unvoiced sounds recorded in the same 
original circumstances having little effect. 
The difference lies in the former being nota-
bly more salient than the latter— including 
being louder and being much richer in 
indexical cues. Even when occurring side by 
side in a laughter stream, voiced bursts are 
therefore expected to overshadow unvoiced 
versions in the learning process. Differences 
in identity- cueing also make voiced laugh-
ter a far better vehicle for both vocalizer- 
specific and generalized associations. This 
learning- based account can thereby explain 
Smoski and Bachorowski’s (2003a, 2003b) 
friend- versus- stranger effect for antiphonal 
laughter, as well as the fact that stranger- 
dyads tested over repeated sessions showed 
increasing amounts of antiphonal laughter 
as they went on to become friends.

Vocalizer States, Laughter Acoustics, 
and Listener Perception

As noted earlier, the finding that vocalizers 
produce spontaneous laughter in response 
to a variety of emotions in and of itself 
does not imply that the sounds are care-
fully calibrated and state- specific. Rather, 
spontaneous laughter may be quite impre-
cise, operating via ancient, emotion- related 
brainstem mechanisms. One likely indicator 

of such imprecision is that in spite of hav-
ing very different significance for listen-
ers, voiced and unvoiced bursts can occur 
almost interchangeably— even within the 
same bout. Although direct evidence is not 
available, we suspect that relative arousal is 
a critical factor, with rising activation lev-
els probabilistically pushing vocalizer out-
put from mostly unvoiced to mostly voiced 
sounds. Laughter acoustics are therefore 
likely to provide reliable, arousal- related 
cueing, but affect induction logic actually 
argues against that possibility for valence. 
If the consistent function of spontaneous 
laughter is to induce positive responses in 
listeners, then vocalizers in nonpositive 
states should specifically produce laughter 
that resembles the sounds triggered by posi-
tive emotion.

At first blush, this reasoning seems to 
be both at odds with listeners being able 
to draw inferences about vocalizer valence 
and to contradict the common experience 
of “hearing” emotion in laughter sounds. 
However, neither need be the case. Noting 
the extensive variability in naturally occur-
ring laughter, for instance, Grammer (1990; 
Grammer & Eibl- Eibesfeldt, 1990) sug-
gested that listeners interpret these sounds 
within the broader frame of concomitant 
facial expressions, movements, postures, and 
other aspects of the situation. Under natural 
circumstances, listeners actually have still 
more to go on, including lifelong experi-
ence with laughter, and often are famil-
iar with the particular vocalizer involved. 
In fact, perceptual processing in general is 
strongly context- and experience- bound, as 
raw sensory input alone always leaves room 
for ambiguity. Observers are never directly 
aware of the extensive, interpretative pro-
cessing they do, however, instead attributing 
resultant perceptual inferences to the origi-
nal input itself. For laughter, the question 
therefore boils down to understanding the 
extent to which “hearing” the vocalizer’s 
state reflects valence specificity versus the 
listener’s own enriching, perceptual inter-
pretation of the acoustics involved.

Social Mediation

The view that laughter functions by induc-
ing positive emotion in listeners is consis-
tent with Stillman and colleagues’ (2007) 
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proposal that participants laughed at a con-
federate experimenter’s jokes because doing 
so might elicit more favorable treatment. 
The affect induction approach is similarly 
applicable to Provine’s (2000) generaliza-
tions about who does and does not laugh 
most in an interaction. Using laughter to 
evoke positive emotion is clearly pertinent 
in socially challenging circumstances, such 
as those that make a vocalizer embarrassed 
or nervous. In such situations, producing 
voiced laughter can nudge both friends and 
strangers toward more supportive behavior 
than they might otherwise have shown. The 
affect induction perspective therefore does 
not argue that females laugh with males to 
convey subservience, appeasement, or even 
sexual interest. Instead, it suggests that 
females are using laughter strategically to 
shape and manage male emotions and asso-
ciated behavior. Because males famously 
(mis)interpret female signals in a biased, self- 
flattering fashion, using laughter to induce 
small “hits” of positive emotion in a male 
can be a fruitful management strategy— 
especially for younger females (Owren & 
Bachorowski, 2003).

A Scenario for Laughter Evolution

Based on the evidence, laughter does not 
appear to have evolved to benefit health. It 
is also difficult to make a compelling case 
for laughter acoustics “standing for” par-
ticular vocalizer states— although better 
data are desperately needed. Our interpre-
tation is that human laughter evolved as a 
mechanism of social bonding and coopera-
tive behavior, particularly among unrelated 
individuals (Owren & Bachorowski, 2001). 
Furthermore, the central mechanism pro-
posed is that laughter can be used to induce 
learned emotion. Based on these ideas, the 
next paragraphs outline how evolution may 
have produced the key features that laughter 
has today.

Initially, spontaneous laughter in human 
ancestors was ape-like—both ingressive and 
egressive, irregularly voiced, and mainly 
occurring in youngsters playing or being 
tickled. Two changes were most important 
in transforming these sounds into a potent 
vehicle for emotional learning, namely, 
increased identity cueing and expanded 
usage. For the former, we noted earlier that 

regular phonation creates stronger indexi-
cal cueing than does irregular vibration— 
specifically including cues to vocalizer 
identity. Consistently egressive laughter is 
therefore proposed to reflect selection for 
increased identity cueing because phona-
tion is more regular with outward than 
inward airflow (Eklund, 2008). Modifica-
tion of the vocal-fold tissues themselves is 
also likely, contributing to the smooth, self- 
synchronizing action that is a hallmark of 
the modern human voice (Titze, 1994). For 
the latter— expanded usage of laughter— 
our evolutionary argument focuses on coop-
erative behavior among adults, which takes 
usage far beyond play and tickling contexts. 
With affect induction as the central mecha-
nism, a social- bonding function implies that 
laughter should evolve to occur in essentially 
every circumstance in which adult vocaliz-
ers and listeners both predictably experience 
positive emotion.

To summarize, the argument so far is 
that the first adaptive changes were toward 
egressive, regularly voiced laughter coming 
to be triggered by positive emotion across a 
wide range of social circumstances— thereby 
increasing cooperative behavior and overall 
reproductive success among individuals pro-
ducing these sounds. Once established, how-
ever, vocalizations that can induce positive 
emotion in others become useful in their own 
right. For example, a vocalizer who experi-
ences challenging social circumstances— 
and concomitant negative emotions— could 
also benefit from using laughter to “tweak” 
listener emotion in a positive direction. 
Mechanistically, that change may have been 
quite straightforward, requiring only that 
nonpositive emotional states also gain neural 
“access” to brainstem laughter- production 
circuitry. Vocalizers could use this new 
capability in a variety of situations— most 
powerfully with friends and family but also 
to some effect with virtually any listener.

Although useful to individual vocalizers, 
expanded laughter usage also diluted the 
overall association between this vocaliza-
tion and positive states in listeners— thereby 
decreasing the effectiveness of these sounds 
in inducing positive listener emotion. Yet 
laughter continues to elicit positive emotion 
even today, in spite of an additional evolu-
tionary step that diluted that association 
even further. As before, the reasoning is that 
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the power of positive, emotion- triggered 
laughter to influence others created inher-
ent selection pressure for more strategic 
deployment, in this case, by using volitional, 
simulated versions. This change created a 
new kind of power, allowing vocalizers to 
produce these potentially emotion- inducing 
sounds literally at will. While potentially 
evolving in parallel with nonpositive emo-
tions gaining access to spontaneous laughter 
circuitry, the neural modifications needed 
were probably more extensive. However, 
any evolutionary complications on the neu-
ral side were likely dwarfed by the complex 
behavioral implications of the emergence of 
volitional vocal control— with our evolving 
ancestors applying their new capabilities 
not only to laughter sounds but also eventu-
ally to every aspect of vocalization found in 
modern humans.

Summary: Strategic Affect Induction 
Using Laughter

This final section has briefly presented an 
affect induction account of spontaneous 
laughter behavior, centered on associative 
learning and serving a larger function of 
social bonding. The approach potentially 
accounts for a number of aspects of sponta-
neous laughter, with its emotional learning 
perspective on contagion serving to explain 
both the form and usage of these sounds. 
The fact that only voiced laughter is conta-
gious is traced to a combination of salience 
and rich indexical cueing— characteristics 
that make such sounds an excellent vehicle 
of associative learning. Unvoiced laughter 
recorded from the same situations has nei-
ther property; therefore, it shows little con-
tagion. While arousal effects are seemingly 
quite evident in laughter, the affect induction 
view predicts that valence- specific acoustics 
are either less prominent or basically absent. 
The affect induction approach also speaks to 
social status and gender outcomes, based on 
the premise that voiced laughter can influ-
ence listener emotion and behavior, thereby 
encouraging more favorable treatment of the 
vocalizer. If so, one expects the sounds to be 
used specifically by those who can most ben-
efit from influencing listener state in a given 
situation, including lower- status individu-
als of both sexes and younger females when 
males are present. Viewing laughter from 

this perspective suggests stepwise evolu-
tionary emergence— first, as an indexically 
rich, more widely used version of an exist-
ing vocalization; second, by then becoming 
triggered by nonpositive states; and third, by 
coming under volitional control via a new, 
cortical pathway.

Conclusions: Promise and Challenge

This chapter has covered much ground, 
touching on a diverse range of topics and 
complexities concerning spontaneous laugh-
ter. It has also highlighted that achieving a 
satisfactory understanding of this behavior 
will mean going much further. In covering 
so many different aspects of spontaneous 
laughter, we hope we have demonstrated 
that it is a complicated phenomenon— one 
that combines exacting empirical study with 
an integrative, “big- picture” theoretical per-
spective. While generally useful in scientific 
inquiry, this kind of hybrid approach may 
hold particular promise in studying laugh-
ter. Specifically, we suggest that elucidating 
the origins, neural organization, and emo-
tional underpinnings of this vocal behav-
ior can be singularly helpful, for instance, 
in uncovering basic principles of emotional 
expression that are applicable to wide range 
of facial and vocal signals.

Yet there are serious practical challenges 
to overcome in studying laughter. One 
major impediment is the virtual absence of 
direct evidence about mapping of internal 
states to vocal acoustics— particularly with 
respect to possible valence effects. While 
little is known about the impact of arousal, 
that question can be more straightforwardly 
addressed— for example, by using psycho-
physiological measures to monitor arousal 
in participants who are laughing in response 
to humorous material. An entirely different 
level of imagination and effort will be needed 
to determine whether and how valence is 
differentially represented in laughter acous-
tics. Here, one must not only ensure that the 
laughter is genuinely emotion- triggered but 
also determine what that state specifically is.

In fact, the problem of distinguishing 
between spontaneous and volitionally pro-
duced laughter may prove to be the great-
est challenge of all—both theoretically and 
empirically. So far, scientific treatments of 
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laughter have typically glossed over this 
distinction, likely because of the difficulty 
of addressing the issue. The challenge must 
eventually be met, however, including the 
possibility that everyday laughter may rou-
tinely be neither purely spontaneous nor 
purely volitional. Exploring the full range of 
possibilities created by having two underly-
ing neural pathways is likely the key to taking 
on the full range of basic issues in laughter 
acoustics, biology, function, and usage. To 
date, the most common approach has been 
to focus either on humor- induced sounds 
that are assumed to be spontaneous and 
positive, or to rely on accompanying smiles 
as evidence of triggered emotion. Neither 
of these strategies will be sufficient in the 
long run. For instance, both fail to address 
the possibility that even emotion- triggered 
laughter need not be positive, and that the 
two underlying neural systems controlling 
laughter output may be working either sepa-
rately or together in any given instance.

Despite these and other difficulties, the 
study of human laughter well warrants the 
increased scientific attention it is now receiv-
ing. As a ubiquitous component of human 
behavior, laughter is clearly much more than 
just a safety valve for tense nervous systems. 
While laughing in and of itself may not pro-
duce the health- related benefits often attrib-
uted to this behavior, there is no doubt that 
laughter is one of the most important of all 
nonverbal human signals. Given its many 
complexities, laughter almost certainly 
“wears many different hats” in human 
social behavior, figuring into virtually every 
individual interaction and interindividual 
relationship. Untangling these myriad roles 
presents a combination of challenge and 
promise that should keep laughter research-
ers fruitfully busy for decades to come.
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