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Effect of deep pressure input on
parasympathetic system in patients with
wisdom tooth surgery
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Background/purpose: Deep pressure input is used to normalize physiological arousal due to
stress. Wisdom tooth surgery is an invasive dental procedure with high stress levels, and an
alleviation strategy is rarely applied during extraction. In this study, we investigated the ef-
fects of deep pressure input on autonomic responses to wisdom tooth extraction in healthy
adults.
Methods: A randomized, controlled, crossover design was used for dental patients who were
allocated to experimental and control groups that received treatment with or without deep
pressure input, respectively. Autonomic indicators, namely the heart rate (HR), percentage
of low-frequency (LF) HR variability (LF-HRV), percentage of high-frequency (HF) HRV (HF-
HRV), and LF/HF HRV ratio (LF/HF-HRV), were assessed at the baseline, during wisdom tooth
extraction, and in the posttreatment phase.
Results: Wisdom tooth extraction caused significant autonomic parameter changes in both
groups; however, differential response patterns were observed between the two groups. In
particular, deep pressure input in the experimental group was associated with higher HF-
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HRV and lower LF/HF-HRV during extraction compared with those in the control group.
Conclusion: LF/HF-HRV measurement revealed balanced sympathovagal activation in response
to deep pressure application. The results suggest that the application of deep pressure alters
the response of HF-HRV and facilitates maintaining sympathovagal balance during wisdom
tooth extraction.
Copyright ª 2016, Formosan Medical Association. Published by Elsevier Taiwan LLC. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/
by-nc-nd/4.0/).

Introduction

Wisdom tooth extraction is one of the most common pro-
cedures associated with a high pain level, high stress, and
anxiety regarding applying local anesthesia, and using
invasive instruments.1,2 These extraction procedures
commonly lead to unpleasant sensory experiences that may
complicate dental procedures,1,3,4 resulting in inferior
postoperative recovery.5 The sensory dimension of pain is
markedly suppressed by local anesthesia; however, reports
on anxiety have revealed that a complex combination of
cognitive, emotional, and affective factors causes wisdom
tooth extraction per se to be unique to the individual.1,2

Therefore, stress and anxiety management during tooth
extraction is crucial for reducing risks and treating patients
with high anxiety, particularly those with special needs.6,7

The autonomic nervous system (ANS) is crucial for the
adaptation to anxiety.8,9 Heart rate variability (HRV) is typi-
callyusedasan indexto investigate thecentral regulationand
modulation of autonomic functions.10,11 The ANS, comprising
the sympathetic nervous system and parasympathetic ner-
vous system, conveys information regarding autonomic in-
fluences on the rate and rhythm of the heart.8 Although the
HR levels are influenced by both sympathetic and para-
sympathetic activity, parasympathetic influences are perva-
sive over the frequency range of the HR frequency spectrum,
whereas sympathetic influences “roll-off” at approximately
0.15 Hz.12,13 Therefore, the high-frequency (HF) component
(0.15e0.4 Hz) represents a marker primarily para-
sympathetic; influences with a low-frequency (LF) compo-
nent (0.04e0.15 Hz) represent a mixture of sympathetic and
parasympathetic autonomic influences;11,13 and the LF/HF
HRV ratio (LF/HF-HRV) reflects a predominance of sympa-
thetic over parasympathetic balance.10,11

The parameters of HF-HRV have been hypothesized to be
crucial in behavioral regulation and emotional adaptation
theoretically and empirically.14e16 Increased HF-HRV
(vagally mediated) is associated with enhanced cognitive
performance, particularly with the capacity for self-
regulation, working memory, and psychological
flexibility,17e19 whereas the relative reduction in HF-HRV is
associated with alterations in autonomic control over the
cardiac function of behavioral and emotional dysregula-
tion,20,21 cognitive and behavioral inhibitory deficit,15,20

and cognitive disorder.20,22,23 Moreover, neuroimaging
studies have indicated positive correlations between HF-
HRV and the large number of cortical, subcortical, and
brainstem structures that coordinate autonomic func-
tion.17,24,25 In the dental environment, reduced HF-HRV in

an attentional task indicates that the cognitive and
behavioral regulation function might not provide an
appropriate endogenous coping effect to alleviate anxiety
in people with dental anxiety.3 Therefore, exogenous stress
management should be considered to be a supplement for
stress and anxiety management in tooth extraction.

Deep pressure input is a type of tactile pressure stimu-
lation exerted by firm touching, holding, stroking, hugging,
swaddling, and squeezing, and it is carried by the dorsal
column-medial lemniscal system to the somatosensory
cortex.26e28 Various modes of deep pressure strategies
(e.g., weight blanket, weight vest, and papoose board)
have been reported to alleviate feelings of anxiety and
produce a calming effect.28e30 Although physiological evi-
dence is relatively scarce, the application of deep pressure
input plays a role in ANS modulation under dental condi-
tions. A few studies have reported a positive increase in HF-
HRV, an indicator of emotion regulation, in dental prophy-
lactic treatment with sustained deep pressure input in
healthy individuals and patients with special needs;31,32

however, the participants in these studies underwent
dental treatment without anesthetic procedures. Although
parasympathetic activity is increased, dental procedure-
induced pain is still confounded by deep pressure input in
psychological stress alleviation. Because local anesthesia is
essential for pain suppression, in vivo exposure to deep
pressure input during wisdom tooth extraction provides an
opportunity for clarifying the contribution of deep pressure
input through ANS response in behavioral adaptation for
stress management and a calming effect.

The aimof the present studywas to evaluate the effects of
deep pressure input exerted by a weight blanket during wis-
dom tooth extraction in healthy adults under local anes-
thesia. Frequency domain HRVanalysis in a relatively painless
dental procedure potentially leads to sympathetic and para-
sympathetic responses during the treatment. We hypothe-
sized that deep pressure input is an effective intervention
strategy for altering the parasympathetic response in tooth
extraction. In addition, the ANS modulation pattern during
tooth extraction was investigated based on the basis of the
LF/HF-HRV to verify the effect of deep pressure input.

Methods

Participants

Patients requiring wisdom tooth extraction were eligible to
be recruited in this single-blind, randomized, crossover
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