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Agenda

• Motivation
• Grooming
• Behavioral studies
• Tactile perception
• Recent studies
• (Disorders)



Why is touch important?



Why is touch important?



By Noneotuho (Noneotuho (talk)) CC BY-SA via Wikimedia Commons

Grooming



Time spent on social grooming differs 
greatly among species 

Dunbar, R. I. (2010). The social role of touch in humans and primates: behavioural
function and neurobiological mechanisms. Neuroscience & Biobehavioral Reviews, 
34(2), 260-268.



Time spent on social grooming does not 
correlate with skin surface area

Dunbar, R. I. (2010). The social role of touch in humans and primates: behavioural
function and neurobiological mechanisms. Neuroscience & Biobehavioral Reviews, 
34(2), 260-268.

• Time spent on allo-grooming 
(grooming others) is not 
proportional to animal skin area

• Time spent on allo-grooming far 
exceeds time spent on self-
grooming in most primates

• Evolutionary view suggests that 
spending up to 20% of time on an 
activity means that the activity is 
somehow beneficial



Time spent on social grooming correlates 
with group size

Dunbar, R. I. (2010). The social role of touch in humans and primates: behavioural
function and neurobiological mechanisms. Neuroscience & Biobehavioral Reviews, 
34(2), 260-268.

• Time spent grooming correlates 
with group size

• Grooming partnerships tend to be 
stable and long-lasting

• Grooming partnerships form 
alliances
– predict aid of another female 

animal in time of attack
– more dominant animals less likely 

to attack
• Non-primate taxa do not have 

similar non-reproductive 
relationships



Group size correlates with both time spent 
on allo-grooming and neocortex ratio

Bottom figure: Dunbar, R. I. (1992). Neocortex size as a constraint on group size in 
primates. Journal of Human Evolution, 22(6), 469-493. Chicago

• Complex social dynamics 
(grooming relationships, non-
reproductive pairbonds) require 
mental processing

• Non-human primates establish 
and maintain social relationships 
via grooming

• Fun fact: based on neocortex
ratio, humans estimated to have 
group size of ~150 (Dunbar’s 
number)



Humans using social touch

Images by Richald Renaldi
from the Touching Strangers series   

Used with permission    



Touch allowances in different social network 
members

Colour in the 
parts where your 

mother could 
touch you

a) Initial blank bodies b) Subject-wise Touch-Space Maps c) Statistical inference

Suvilehto, J. T., Glerean, E., Dunbar, R. I., Hari, R., & Nummenmaa, L. (2015). Topography 
of social touching depends on emotional bonds between humans. Proceedings of the 
National Academy of Sciences, 201519231.



Suvilehto, J. T., Glerean, E., Dunbar, R. I., Hari, R., & Nummenmaa, L. (2015). Topography 
of social touching depends on emotional bonds between humans. Proceedings of the 
National Academy of Sciences, 201519231.

Touch allowances in different social network 
members



watch video and read about the study at 
http://spectrum.ieee.org/automaton/robotics/humanoids/stanford-touching-
nao-robot



Suvilehto, J. T., Glerean, E., Dunbar, R. I., Hari, R., & Nummenmaa, L. (2015). Topography 
of social touching depends on emotional bonds between humans. Proceedings of the 
National Academy of Sciences, 201519231.

Touch allowances in different social network 
members
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Suvilehto, J. T., Glerean, E., Dunbar, R. I., Hari, R., & Nummenmaa, L. (2015). Topography 
of social touching depends on emotional bonds between humans. Proceedings of the 
National Academy of Sciences, 201519231.



Sex of toucher and person being touched 
both impact touch allowances
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Suvilehto, J. T., Glerean, E., Dunbar, R. I., Hari, R., & Nummenmaa, L. (2015). Topography 
of social touching depends on emotional bonds between humans. Proceedings of the 
National Academy of Sciences, 201519231.



Different members of the social network are 
touched for different reasons
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The Communication of Emotion via Touch

Hertenstein et al. 2009 
Emotion



Tactile sensations and interpersonal 
judgments
• Subjects judged description of 

person as significantly more 
“warm” after having briefly held 
hot (vs. iced) coffee 
Williams & Bargh (2008). Experiencing physical 
warmth promotes interpersonal warmth. Science

• Properties of handled object 
(e.g. heaviness of clipboard) 
influenced unrelated social 
judgments (e.g. job candidate 
suitability) 
Ackerman et al. (2010) Incidental Haptic 
Sensations Influence Social Judgments and 
Decisions. Science

By Damianosullivan CC-BY-SA via Wikimedia Commons



Interpersonal touch and social judgments

• Social touch can impact judgment (so called Midas effect)
– Higher tips for waitresses who touched patrons when handing 

back change
Crusco & Wetzel (1984). The midas touch the effects of interpersonal touch on restaurant tipping. Personality and Social 
Psychology Bulletin

– Higher evaluations of library environment and librarian when touched 
when handing back library card 
Fisher, et al.(1976) "Hands touching hands: Affective and evaluative effects of an interpersonal touch." Sociometry

• Social touch can also enhance compliance (i.e. doing what was 
asked)
– Volunteering to demonstrate stats class solution in front of the whole 

class Guéguen, N. (2004). Nonverbal Encouragement of Participation in a Course: the Effect of Touching. Social 
Psychology of Education

– Borrowing a cigarette on a university campus Joule, R.-V., & Guéguen, N. (2007). Touch, 
compliance, and awareness of tactile contact. Perceptual and Motor Skills

• There is some indication that this effect is stronger when subjects 
notice that they were touched



Recap: Behavioral impact of tactile stimuli

• Touch can be used as a mode of communication
– Basic emotions, social relationship 

• Sensory stimuli from inanimate objects can impact our social 
judgment towards semantically similar words
– Warm coffee – warm individual; heavy clipboard – more serious job 

candidate; rough jigsaw puzzle – less coordinated interaction 
• Innocuous social touch can impact the evaluation of a 

person/situation
– Better evaluations for librarians; higher tips for waitresses

• Innocuous social touch can enhance compliance
– Volunteering to demonstrate solution; lending cigarette



Skin softness perception : task in pairs

Gentsch et al. (2015). Active Interpersonal Touch Gives Rise to 
the Social Softness Illusion. Current Biology

1. Place your left hands side by side on the table 
(see picture)

2. With your right hand, do a slow gentle stroke 
down 
a. your and your pair’s forearm, and
b. your and your pair’s palm 

3. Evaluate the experience:
a. Which forearm/palm did you think was 

smoother? 
b. Which forearm/palm did you think was 

softer? 
Options: yours – no difference – partner’s

If you’re uncomfortable with this task, you can skip 
it. Instead, you could offer to write down other 
people’s evaluations.



“Social Softness Illusion”

Gentsch et al. (2015). Active Interpersonal Touch Gives Rise to 
the Social Softness Illusion. Current Biology



Godoy et al. (2011). Redox atlas of the mouse: Immunohistochemical detection of 
glutaredoxin-, peroxiredoxin-, and thioredoxin-family proteins in various tissues of the 
laboratory mouse. Biochimica et Biophysica Acta (BBA)-General Subjects

Tactile perception 
(Receptors and axons)
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terminology

afferent 
= ascending, brings 
sensory information to 
the brain
efferent
= descending, brings 
motor information to the 
periphery
glabrous skin 
= non-hairy (palms, 
soles of feet, lips, parts 
of genitalia)
non-glabrous (hairy) 
skin 
= all the rest

Sensory receptors

* although the figure shows that this is hairy 
skin, some of these receptors only occur in 
glabrous skin!



The four types of low-threshold 
mechanoreceptors in human glabrous skin

McGlone, F., Vallbo, A. B., Olausson, H., Loken, L., & Wessberg, J. (2007). Discriminative 
touch and emotional touch. Canadian Journal of Experimental Psychology/Revue 
canadienne de psychologie expérimentale, 61(3), 173.

The four types of 
low-threshold 
mechanoreceptors in 
human glabrous skin 
are depicted. The 
four panels in the 
centre show the 
nerve-firing 
responses to a ramp 
and hold indentation 
and in % the 
frequency of 
occurrence and 
putative 
morphological 
correlate.



Recap: Discriminative touch
• Discriminative touch helps us 

handle objects
• Low Threshold 

Mechanoreceptors (LTMR) 
divided into slowly adapting 
(SA) and rapidly adapting (RA)
– SA and RA LTMR further 

divided by receptive field (RF) 
into type I (small RF) and type 
II (large RF)

• Signals transmitted through 
myelinated, large-diameter Aβ 
afferents

Aβ Aδ C

Diameter 
(μm)

6-12 1-5 0.2-1.5

Speed 
(m/s)

35-100 5-30 0.5-2

mechano-
receptors

pain, 
temperature

temperature, pain, itch, 
emotional touch



One more look at receptors in skin

Abraira, V., & Ginty, D. (2013). The sensory neurons of touch. 
Neuron, 79(4), 618–639. 

* these hair types relate to mouse 
fur



C fibers

Figure adapted from Morrison et al. (2010). The skin as a social 
organ. Experimental Brain Research

• There are 3-4 times as many C 
fibers as A-fibers

• Unmyelinated -> very slow
• Traditionally considered to 

contribute to detection of 
temperature (warmth), itch, and 
nociception (pain)

• A subclass, called C-tactile afferents 
(CT afferents), discovered only 
recently
– Particularly responsive to slow 

stroking touch
– Project to insular cortex, tightly 

linked to limbic system
caress-like
gentle touch

any type of 
touch

C-tactile fibers Aβ fibers

Lamina II Laminae III-IV

Post./basal medial
thalamus

Ventral post. lateral 
thalamus

Insular cortex
Primary & 
secondary 
somatosensory 
cortices

Emotional or painful 
touch,
slow, spread out

Discriminative 
touch, fast, precise



Cortical projections of C afferents can be 
studied with patients who lack A-afferents

Cortical activations evoked by brush stroking
on the right forearm of the patient G.L. and
two normal subjects. The right side of the
images corresponds to the right side of the
participant, and red circles indicate regions of
interest. Color bars show t-values. Note that
color coding differs between images

Olausson et al. (2002). Unmyelinated tactile afferents signal 
touch and project to insular cortex. Nature Neuroscience



Recap: Receptors and afferents

Abraira, V., & Ginty, D. (2013). The sensory neurons of touch. 
Neuron, 79(4), 618–639. 

Discriminative 
touch

Emotional touch
Temperature, pain, 
mechanical stimuli 

Cool 



How would you explain this figure to your friend 
who has not been to this lecture? Pair and share

Modified from Löken et al. (2009). Coding of pleasant touch by 
unmyelinated afferents in humans. Nature Neuroscience

C-tactile
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“stroking 
machine” 
with a 
soft 
brush

Stroking velocity (cm s-1)

One explanation: Panels d&e depict typical LTMR 
response to stroking (higher activity with higher velocity). 
Panel a depicts C-tactile afferent response, which is 
selective to particular speeds (around 1-3 cm/s). Panels 
b&c show how the C-tactile optimal velocities are rated 
as more pleasant than CT-non-optimal velocities.



Recent Imaging Studies on Social Touch

By Daniel Schwen CC-BY-SA via Wikimedia Commons



Toucher sex impacts perceived touch 
pleasantness and SI activation

Gazzola et al. (2012). Primary somatosensory cortex 
discriminates affective significance in social touch. Proceedings 
of the National Academy of Sciences



Toucher sex impacts perceived touch 
pleasantness and SI activation

Gazzola et al. (2012). Primary somatosensory cortex 
discriminates affective significance in social touch. Proceedings 
of the National Academy of Sciences



Same paradigm with OXT / placebo nose 
spray



Impact of OXT on perceived pleasantness of 
touch in heterosexual males

Scheele et al. (2014). An oxytocin-induced facilitation of neural 
and emotional responses to social touch correlates inversely 
with autism traits. Neuropsychopharmacology



Impact of OXT on perceived pleasantness of 
touch in heterosexual males

Scheele et al. (2014). An oxytocin-induced facilitation of neural 
and emotional responses to social touch correlates inversely 
with autism traits. Neuropsychopharmacology



Pleasant social touching in PET

51-min social touch scan 51-min baseline scan 2-hour decay break 

Order counterbalanced across participants 

…"

Nummenmaa et al. “Social Touch Modulates Endogenous µ-
opioid System Activity in Humans“, in review



µ-opioid receptor availability changes in 
social touch condition
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Engagement with tactile contents of a movie 
correlates with functional state of SI 



Shared neural signatures for felt and 
vicarious somatosensation

Lachat et al. Brain-To-Brain Hyperclassification Reveals Shared 
Neural Signatures for Felt and Vicarious Somatosensation, 
unpublished work



Brain regions showing significant activation 
during sensory (hot colours) and vicarious (cool 
colours), p < 0.05 (FDR-corrected). Green color
shows overlap between sensory and vicarious 
touch.

Lachat et al. Brain-To-Brain Hyperclassification Reveals Shared 
Neural Signatures for Felt and Vicarious Somatosensation, 
unpublished work



Classification of stimuli within and between 
subjects 

Classification accuracy. Chance-level accuracy is represented by a dashed line, which indicates 25%.

Lachat et al. Brain-To-Brain Hyperclassification Reveals Shared 
Neural Signatures for Felt and Vicarious Somatosensation, 
unpublished work



After voewong

Take 5 mins to write down for yourself what happens in the clip, based on what you learned in 
this lecture. You can write about behavioral, sensory perception, and/or cortical level. Feel free 
to come and ask me if something was unclear!

Video from https://youtu.be/PEY45YU42TU



DisordersDisorders

Image by Flickr user Steven Depolo
CC-BY



Disorders and modified functioning of the 
sensory system
• Acute sensory neuropathy 

– for example patient G.L, lack Aα and Aβ fibers
• Hereditary sensory and autonomic neuropathy V (Norrbotten

syndrome)
– opposite of ASN, lack Aδ and C fibers

• Chronic pain patients
• Anorexia nervosa

– CT-optimal stroking experienced as less pleasant by AN subjects than 
healthy controls
Crucianelli et al. (2016). The perception of affective touch in Anorexia Nervosa. Psychiatry Research

• Autism spectrum disorders



If you’re interested in brains, check out #brainTC (Brain 
Research Twitter Conference) on 20th April.


