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Touch in osteopathic care

• Touch plays a central role in osteopathic 
diagnosis and care and in the development of 
therapeutic relationships 

• Little is known regarding the impact that 
touch is having on the patient’s nervous 
system during osteopathic procedures and 
its impact on, for example, pain modulation, 
autonomic nervous system (ANS) function 
and emotional processing



…and beyond osteopathy
Nurture and 
development
Walker & McGlone 2013 
for review

social and dyadic 
interactions in 
adulthood
House at al., 1988; Berscheid, 
2003



Touch and development (1) 

• Touch is a critical communication 
channel during nurturing behaviour

• Harlow (1958) and Harlow & Harlow 
(1962a) found that the absence of 
comforting touch led to long lasting 
psychological stress in monkeys



Touch and development (2)

• Interestingly…in animals the type of licking-
grooming behaviour targets specific body sites on 
the pup around the dorsal back and head/ears!!

Tactile nurturing interactions 
during the neonatal period 
impact the subsequent 
expression of adult behaviour by 
altering sensitivity to 
neuropeptides  
(e.g., oxytocin and arginine 
vasopressin) 
Cushing and Kramer, 2005



Perinatal care and touch

• In human infants, as in rodents, parental touch is a key regulator 
of physiological and behavioural arousal (Hofer 1994)

• Touch decreases stress activated cortisol production with 
lower levels of cortisol correlating with increased cell 
development in the hippocampus, impacting on both short and 
long-term memory function (Miles et al., 2006)

• Sharp et al (2012) found that high self-reported levels of 
maternal stroking reduced the negative impact of maternal 
depression on both physiological and behavioural indices of 
emotional reactivity in the infant



An epigenetic link?

• Epigenetically, the psychosocial context of the environment can 
modify behaviours and alter nervous, endocrine and immune 
function (Eskandari and Sternberg, 2002)

• Adult offspring of mothers that displayed high levels of pup 
licking-grooming, as the result of epigenetic programming, 
showed increased levels of glucocorticoid receptor expression 
and lower physiological responses to stress (Hellstrom et al. 
(2012)

• In humans, high levels of maternal stroking were associated 
with reduced methylation at the glucocorticoid receptor gene 
(Murgatroyd et al 2014)



Touch matters to growth!

first evidence in humans that gentle stroking touch has similar beneficial 
neurodevelopmental effects to those reported in rodents, providing a 
modern epigenetic interpretation of the nurture/nature debate (Murgatroyd et 
al, 2014)





On the role of touch in osteopathy…

• We would argue that the stimulation of the 
skin senses during therapeutic procedures 
common to the field of osteopathy, has 
quantifiable beneficial effects on both the 
physiology and psychology of the individual. 

• These we hypothesize are in large part due 
to a recently identified and characterized 
system of gentle-touch responsive nerves, 
found only in the hairy skin of the body.





Ruffini et al, Front Neurosc 2015

Effetto 
iperparasimpati

cotonico

Zein-Hammoud M, Standley PR. 2015; Licciardone 2012; 
Degenhardt 2014

Walkowski, 2014; Schander, 2013; 2012

Immunological profile



Osteopathic care…biological 
mechanisms?

• Despite the therapeutic effects of osteopathic treatment, its 
underpinning biological mechanisms are largely unknown



Interestingly…

• The light touch condition which involved “gentle, systematic, 
and comprehensive stroking of an individual for 45 minutes” 
also induced quantifiable effects on neuroendocrine and 
immune parameters (Rapaport et al., 2012)

• But…it has been shown repeatedly that low intensity 
stimulation of cutaneous somatosensory nerves, particularly 
through stroking touch, warmth and light pressure, induces the 
release of endogenous peptides such as OT and opioids which 
promote relaxation and well-being (Uvnas-Moberg, 1998; 
Panksepp, 1998)



What it is about touch that correlates with so many 
observations down the centuries of its therapeutic 

value?



Discriminatory, ‘fast’ touch…

• Most people understand the sense of touch as a discriminative 
sense, enabling us to detect for example a fly landing on our 
face, or the texture of surface being manipulated.  

• This primacy of touch has been reflected in the focus of 
research where most investigations of skin mechanoreceptors 
have been conducted in either the glabrous skin of the hands 
or to a lesser extent the perioral regions of the face, possibly 
reflecting the importance of hand-to-mouth actions in feeding 
and the initial exploratory behaviours in infants – and the 
somatosensory homunculus. 





‘slow’, affective touch…

• There is a relatively recently discovered (in humans) ‘slow’ 
touch system that is dependent on a system of unmyelinated 
low threshold mechanosensitive c-fibres called c-tactile (CT) 
afferents

• They cannot provide any useful discriminative information due 
to the slow conduction velocity of c-fibres

• CTs have only been in the hairy skin of the body i.e. all skin 
other than the glabrous skin of the palms and soles, and are 
hypothesised to code for pleasant and affiliative properties of 
touch (Nordin, 1990; Vallbo et al, 1993; Vallbo et al, 1999; 
McGlone et al, 2012; McGlone et al, 2014)





Affective/pleasant touch

• McGlone et al (2014) have argued that the ‘‘affective touch hypothesis’’ 
implies that the essential role of the CT system is to provide or support 
emotional, hormonal, and behavioural responses to skin-to-skin contact 
with conspecifics

• On the other hand, it is also likely that a natural perceptive emotional 
response to pleasant touch is dependent on the combination of afferents 
from the two tactile systems, because selective CT stimulation fails to 
evoke anything like a full sensation of pleasant touch

• The combination of CT and Ab afferents is required for the complete 
feeling of pleasant touch in the hairy skin, and the intensity and even the 
quality of the emotional response evoked by a particular stimulus is highly 
dependent on contextual factors



Discriminative vs. 
Affective Touch



Two sides of touch



Craig A.D. How do you feel? Interoception: the sense of the physiological 
condition of the body. Nature Reviews Neuroscience 3, 655-666 (2002);

Background

Interoception: 
The sense of 

physiological condition 
of the entire body



The A - and C-type primary afferent fibres that are relayed by lamina I relate 
homeostatic information — that is, much more than simply 'pain and 
temperature' sensations — from all tissues. 

These fibres convey slow activity that is sensitive to changes in a wide variety of 
physiological conditions —not only temperature and mechanical stress, but also:

• local metabolism(acidic pH, hypoxia, hypercapnia, hypoglycaemia, hypo-
osmolarity and lacticacid), Hill J. 1992 

• cell rupture (ATP and glutamate), Cook S. 2002 

• cutaneous parasite penetration(histamine), Petho G. 1999  

• mast cell activation (serotonin, bradykinin and eicosanoids), Cook S. 2002

• immune and hormonal activity (cytokines and somatostatin). Carlton S 2001

Local stimuli
Adelta – C fibers role



Local stimuli
Adelta – C fibers role
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Craig A.D. How do you feel? Interoception: the sense of the physiological condition of the body. Nature Reviews Neuroscience 3, 655-666 (2002);

The underlying anatomical 
pathway involves:  

1. the contralateral anterior 
insula, which must contain 
an initial re-representation 
of interoceptive cortex on 
the same side,  

2. by way of a callosal 
pathway, a lateralized, 
second-order re-
representation on the right 
side that is subsequently 
forwarded to orbitofrontal 
cortex. 

Insula



Two Homunculi –  
Discriminative and Affective 



Craid AD. How do you feel – now? The anterior insula and human awareness. Nat Rev Neurosc. 2009; 10, 59:70.

Model of awareness



Craig A.D. How do you feel? Interoception: the sense of the physiological condition of the body. Nature Reviews 
Neuroscience 3, 655-666 (2002);

Orbito-frontal 
cortex



‘Interoceptive’ touch 

Recently, D'alessandro et al (2016) hypothesised that the ‘interoceptive paradigm’, a 
theoretical framework to explain how patient’s clinical history and associated signs 
and symptoms can be mutually related in clinical practice, is mediated by CT 
afferents, which can intercede with sensitisation states, at all levels, via interoceptive 
pathways.



Implications for Osteopathy

• Osteopathic treatment provides a privileged entry-point to the 
interoceptive system offering patients with chronic pain a solid 
way-in to inner world of experiencing while serving as tangible 
support

• It enables patients to explore the nature of their experiences and 
to trust their body as a source of tacit knowledge and counter-
weight the often hyper-cognitive ways of coping with stress

• Co-using evocative language and movement to explore and 
express their inner self and emotions makes the embodied self-
awareness resonate as it appears in the present moment (Calsius 
et al., 2016)



Osteopathy in perinatal care

• Extrapolating from what we now know about the functional 
properties of CTs, we argue that the proven benefits of the 
kinds of gentle handling typically applied to pre-term infants 
during OMT will, in some part, be due to the selective 
stimulation of these cutaneous afferents and they are 
therefore likely to play a critical and significant role in 
perinatal care.



Further research 

• Investigating the role of different types of touch 
will shed light on the physiological effects of 
care on pre-term infants’ brain function and 
development, nerve conduction velocity, 
biomarker variation and pain modulation. 

• The results from this research could open 
avenues for multimodal care of pre-term infants, 
considering slow-stroking CT-based touch as 
part of usual medical care.
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