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Abstract

Background and objectives: Research conducted in the field of cranial manipulation has primarily focused on inter- and intra-reliability
detecting both the Cranial Rhythmic Impulse and cranial dysfunction. Limited literature exists regarding the effects of cranial manip-
ulation on health outcomes, and little has been done to investigate the physiological effects of the techniques in practice. The aim of this
pilot study was to investigate the physiological effects resulting from the administration of a single cranial technique (CV4) compared
with simple touch.

Methods: Heart rate variability, respiration rate, galvanic skin resistance and skin temperature were measured in ten subjects (six
females, four males) in an experiment consisting of five generic phases. These phases consisted of baseline, touch only, intervention
(CV4), touch only and baseline. During the intervention phase, a registered osteopathic practitioner applied the CV4 technique com-
monly used in cranial manipulation. Changes in outcomes between each of the five phases were analysed for each dependent variable.
Results: The results of this study demonstrated that the application of the CV4 technique when compared to simple touch in asymp-
tomatic individuals had minimal physiological effect in any of the autonomic variables recorded. No significant differences were
observed in any variable across the five phases. On examination of heart rate variability, it became apparent that three subjects
may have responded in a manner that was consistent with an increase in parasympathetic activity during the treatment phase.
This identification leads to the notion that there may be both ‘responders’ and ‘non-responders’ to cranial treatment.
Conclusions: This pilot study fails to support the theorised effects of the CV4 technique that are commonly described. In response to
application of the technique there were minimal physiological changes observed in the autonomic measures investigated. Additional
research is required if the hypothesised physiological effects of techniques used in the field of cranial manipulation are to be
demonstrated in the laboratory setting.

© 2007 Elsevier Ltd. All rights reserved.
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1. Introduction

Cranial manipulation is practised by a wide variety of
manual therapists including osteopaths, physiothera-
pists, chiropractors and massage therapists.' This therapy
originated within the osteopathic profession in the 1930s
from the observations of William Garner Sutherland.
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Sutherland suggested that the bevelled sutures of cranial
bones reflected mobility, and spent many years investigat-
ing the effect of restrictive forces exerted on the skull.” He
claimed that distortion of the cranial bones and mem-
branes could be a source of pathology, and that such dis-
tortion could be detected through clinical palpation and
identified as dysfunction. Sutherland maintained that
such dysfunction could be treated by a ‘facilitatory’ touch
and could diminish symptoms. It is claimed that distor-
tions can be caused by trauma, birth, dental work, muscu-
lar tension, or dysfunctions of the locomotor system and
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internal organs.’ Depending on where the restrictions lie,
clinical symptoms can range from visual disturbances to
endocrine disturbances.

To date, the research on cranial manipulation has
predominantly focused in two main areas; examiner re-
liability for the detection of dysfunction and the Cranial
Rhythmic Impulse (CRI)*'* and the effect of cranial
manipulation on health outcomes.'*™"?

The majority of studies have investigated inter and
intra examiner reliability. Hartman and Norton? pub-
lished a review of current research and demonstrated
no evidence for inter-examiner reliability in palpating
cranial dysfunction or the CRI. They did however, re-
port more acceptable results for intra-reliability of
CRI rate detection.”

There has been minimal research investigating the
physiological effects that health practitioners claim occur
with cranial osteopathy. This study aims to document
the physiological response to a technique commonly
used in cranial manipulation, the CV4. The CV4 tech-
nique has previously been used in research'®*'~?* and
was chosen for this study due to its widespread use in cra-
nial osteopathy as a general health enhancing therapy.
The technique is reported to have profoundly relaxing
effects, lowering the tone of the sympathetic nervous
system and enhancing fluid exchange.>

Heart rate variability (HRV) has become a widely
used tool by researchers to examine the autonomic con-
trol of the heart. Each cardiac cycle can be marked by the
peak of the R wave, easily detectable on an electrocardio-
gram. By analysing heart function reflected in the chang-
ing beat to beat alteration, it is possible to derive the
modulation of the heart from the parasympathetic and
sympathetic nervous systems. Parasympathetic control
occurs through vagal activity, exhibiting rapid cardiac ef-
fects occurring due to the effect of acetylcholine on the
potassium ion channels within the effector cells. Sympa-
thetic modulation however, occurs relatively slowly due
to the slow release of noradrenaline and the second mes-
senger system involved in cardiac expression. By analysis
that shows variance as a function of frequency, it is pos-
sible to determine the relative input from each system on
cardiac function.*®

The aim of this study was to investigate the physio-
logical effects when a single cranial technique (CV4) is
administered compared with simple touch.

2. Methods
2.1. Subjects

Ten individuals (six females and four males) of mean
(SD) age = 29.8 (6.3) years (range 22—40 years) were re-

cruited into the study. All subjects were non smokers and
not receiving any current treatment or in any pain or

discomfort. They had no history of skull surgery, neuro-
logical disease, cerebrovascular accident or head injury.
Subjects were not taking any medications relating to
their cardiovascular system, influencing the sympathetic
or parasympathetic nervous system or controlling their
appetite. Subjects were asked to avoid beverages contain-
ing caffeine for the six hours prior to their experiment.
The Unitec Research Ethics Committee approved the
study, and written informed consent was obtained from
all subjects.

2.2. Practitioner

The practitioner who administered the technique in
this study has over eight years experience as an osteopath
using osteopathy in the cranial field as the primary treat-
ment modality. The practitioner estimated that 90% of
treatments on a daily basis would consist of cranial ma-
nipulation. The practitioner has undertaken multiple
postgraduate courses in the cranial field, including those
run by the Sutherland Cranial Teaching Foundation.
The practitioner also reported they had recently attended
professional development courses in the ‘biodynamic’
form of cranial osteopathy.

2.3. Variables and operational definitions

2.3.1. Independent variables

The CV4 was performed in a manner that is consis-
tent with that described by Chaitow.?” The practitioner
sat at the head of the table with their arms resting on the
plinth. The patient was supine. The practitioners fingers
were interlocked to form a bowl which cradles the pa-
tients head so that the thenar eminences were lateral
to the external occipital protruberances, but medial to
the lateral angles of the occipital squama. The practi-
tioner then waited until able to palpate the cranial
rhythm. During the extension phase the practitioner
applied very slight pressure medially, exaggerating the
motion of that phase. The pressure was generated
from the deep flexors of the forearm and maintained
until the cranial rhythm stopped (and event also known
as the ‘still point’). When a strong motion was felt bilat-
erally the resistance was then discontinued. The motion
was followed and the cranial rhythm was reassessed.

During the ‘touch only’ phase the same hand hold
was used, but the practitioner was instructed not to con-
sciously ‘engage’ with the patient or provide any thera-
peutic intent or treatment.

2.3.2. Dependent variables

Ambient temperature and humidity: The laboratory
was monitored to ensure a constant temperature. Ambi-
ent temperature and humidity were recorded at both the
commencement and the conclusion of each experiment.
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Four outcome measures were assessed for each subject
during the experiment. A Powerlab Data Acquisition
system (Model 4/SP, AD Instruments Pty Ltd, Victoria,
Australia) was used to receive data from the transducers
and plot the data against time on an electronic chart dis-
play (Chartv 5.0.1, AD Instruments). All data were saved
onto hard disk for future off line analysis.

Galvanic skin resistance (GSR): GSR is a measure of
skin conductance recording the activity of the sweat
glands in response to sympathetic stimulation. Bipolar
finger electrodes (ML116F, AD Instruments) were se-
cured onto the first and fourth finger between the distal
and proximal metacarpophalangeal joints.

Skin temperature: A small temperature probe
(MLT409, AD Instruments) was secured to the skin
on the third finger between the distal and proximal
metacarpophalangeal joints using medical tape. The ini-
tial skin temperature was measured for all subjects prior
to the experiment starting to ensure it was close to or
exceeded 32°C.%’

Heart-rate variability: A three-lead electrocardio-
gram monitored the activity of the heart from which
the length of the R-R intervals could be established
(ML132, AD Instruments).

Respiration rate: A Respiratory Belt Transducer
(MLT1132, AD Instruments) was secured at the level
of the xiphoid process monitoring expansion of the
chest.

2.3.3. Experimental procedure

The experiment consisted of five phases. The subject
was asked to lie supine on a standard treatment table
and the practitioner sat at the head of the table but
had no physical contact with the participant in this ini-
tial phase. The transducers were connected to the subject
as previously described. The subject was also asked to
keep their eyes closed as the beginning of each phase
was signalled by subtle eye contact between researcher
and practitioner.

Phase 1 was a settling period as baseline readings
were taken for 10 min. Phase 2 consisted of 5 min of
touch only; on a signal from the researcher the practi-
tioner assumed the correct hand position but did not
consciously engage with the patient. Phase 3 was the
intervention; when signalled to begin the CV4 the pr-
actitioner initiated the technique. To accommodate the
differences in individual response to the cranial tech-
nique, the practitioner dictated the length of this phase.
The process then reversed to 5 min of touch only during
phase 4, and in phase 5 the practitioner removed their
hands and sat quietly. The participant was then discon-
nected from the equipment and physically separated
from the practitioner as they were both asked to pri-
vately note in writing their impressions of the experi-
ence. These subjective responses will not be addressed
in the current study.

2.4. Data extraction

For all variables, off line analysis was performed by
selecting the last five minutes of Phase 1 (the initial base-
line) and the entirety of each successive phase.

2.4.1. Heart rate variability

An algorithm available with the HRV extension pack-
age (Chart v. 5.0.1 with HRYV extension v. 1.0) detected
the R-R intervals of each cardiac cycle. R-R intervals
were then displayed in a tachogram and visually in-
spected in order to set manual thresholds to identify ec-
topic beats or other artefact. Ectopic beats were excluded
from analysis and a new beat was interpolated halfway
between the previous and subsequent normal beats as
described by Aubert et al.*® Data were excluded from
further analysis if the ectopic rate was greater than 1%.

Power spectral density analysis was calculated with
Fast Fourier Transforms to determine how the variance,
or power, was distributed as a function of frequency. By
convention, spectral power is distributed into four bands;
ultra low frequency (ULF, <0.003 Hz), very low fre-
quency (VLF, 0.003—0.04 Hz), low frequency (LF,
0.04—0.15 Hz), and high frequency (HF, 0.15—0.5).%
The data were then pooled for all subjects.

2.4.2. Skin conductance and skin temperature

The analysis of skin conductance and skin tempera-
ture was performed by extracting data every 0.2 ms
from each phase (the last 5 min of Baseline 1) which
was averaged for the individual in each phase. The
data were then pooled for all ten subjects.

As galvanic skin response is extremely sensitive to phy-
siological change,? the first minute of each phase was also
examined to see if there was an initial effect that may have
been masked by the rest of the phase. The response was
calculated as a percentage change from the previous base-
line. The previous baseline was defined as the average
value from the last minute in the preceding phase.

2.4.3. Respiration rate

The respiratory data was converted into cyclic mea-
surements using Chart 5.0.1 (AD Instruments) as breaths
per minute. The average breathing rate per minute for
each phase was calculated and the data for all ten sub-
jects was pooled.

2.5. Data analysis

For all data, inspection of the histograms and Q-Q
plots as well as the Shapiro—Wilk test of normality
were used to ascertain whether the data was normally
distributed. If parametric, one way ANOVAs were
used to compare means between phases. The two as-
sumptions for a one way ANOVA are that the variable
is normally distributed and that the groups have
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approximately equal variance. Levene’s test of homoge-
neity of variance was used to test the variance and en-
sure that the two assumptions had been met. As there
were equal numbers of subjects in each phase the Tukey
post hoc comparison was used.’® If the data were not
normally distributed, then the Wilcoxon Signed Ranks
test was applied. Cohen’s d was manually calculated to
assist interpretation of the magnitude of differences be-
tween the various phases of the experiment and was in-
terpreted according to the criteria described by Cohen.*!
All other statistical analysis was performed using SPSS
v.12.0.1 for Windows (SPSS Inc., Chicago, IL).

3. Results
3.1. Environment

The mean average room temperature was 24 °C (SD
0.33) with a mean humidity reading of 50.35% (SD
4.82). Across all experiments the maximum variation in
room temperature was 0.8 °C and humidity was 15%.
The maximum variation in temperature and humidity
within any single session was 0.3 °C and 2% respectively.

3.2. Skin temperature

The results of analysis of skin temperature are illus-
trated in Fig. 1. Nine out the ten subjects had an initial
skin temperature greater than 32 °C (min 31 °C, max
36 °C) There were no significant differences in skin tem-
perature between Baseline 1 and Touch 1, Baseline 1 and
CV4 or Touch 1 and CV4 analysed by the Wilcoxon
Signed Ranks test.

3.3. Galvanic skin response (skin conductance)

The results of analysis of galvanic skin response are
illustrated in Fig. 2. A one-way ANOVA determined
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Fig. 1. Histogram illustrating the average skin temperature (n = 10)
across each of the five phases. Error bars represent standard deviation.
No significant differences were detected between Baseline 1, Touch 1 or
CV4 using Wilcoxon Signed Ranks test.

that there were no statistical differences in the mean gal-
vanic skin response between any of the five phases. The
initial response over the first minute of each phase is il-
lustrated in Fig. 3. The maximum changes from previ-
ous baseline occur in the phases Touch 1 and Baseline 2.

3.4. Heart rate variability

One subject’s data was excluded from further analysis
due to an ectopic rate higher than 1%. The results of
analysis of heart rate variability (normalised units) are
illustrated in Fig. 4. As reported in Tables 1 and 2,
a one-way ANOVA determined that there was no statis-
tical difference between high frequency or low frequency
data in any of the five phases.

3.5. Respiration rate

The pooled data from all ten subjects showed a consis-
tent respiration rate through all five phases. The mean
breathing rate for the whole experiment was 14.12 (SD
3.2) breaths per minute.

3.6. Individual responses

Three subjects showed individual increases in para-
sympathetic modulation initiated in the technique phase
that continued at a lower level through the rest of the
experiment. The results for one of them, Subject D,
are shown in Fig. 5.

4. Discussion

The aim of this study was to investigate the physio-
logical effects when a single cranial technique (CV4) is
administered compared with simple touch. The results
of this study demonstrated that the application of the
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Fig. 2. Histogram illustrating the average galvanic skin response
(n =10) across each of the five phases. Error bars represent standard
deviation. No significant differences were found between any of the
five phases when a one way ANOVA was applied with the Tukey
post hoc test.
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Fig. 3. Line graph illustrating the average galvanic skin response for all subjects (z = 10) during the initial minute of each phase.

CV4 technique when compared to simple touch in
asymptomatic individuals had minimal physiological ef-
fect in any of the autonomic variables recorded.

Bogduk and Mercer®? suggest that any form of treat-
ment can be evaluated against the three separate axes of
‘convention’, ‘biological basis’ and ‘empirical proof’. As
there has been very little research investigating osteopa-
thy in the cranial field, much of the evidence lies on the
axis of ‘convention’, bound by assertions from teachers,
experienced practitioners and experts in the field.** To
highlight this point, this passage from Chaitow? de-
scribes the anecdotal evidence provided in textbooks per-
taining to the CV4:

The 4th ventricular compression (CV4) is profoundly re-
laxing, enhancing cranial rhythmic function and improving
lymphatic flow. It seems to enhance the movement of fluid,
changes the rhythm of the diaphragms, and increases the
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Fig. 4. Histogram illustrating the distribution of spectral power be-
tween high frequency and low frequency in normalised units (n = 9)
across each of the five phases.

temperature in the suboccipital region.*® Ettlinger and
Gintis™ state that it has been used successfully to relieve
headaches, reduce fever, assist in difficult labour, relieve
congested sinuses and lungs and reduce edema. It can also
be used to reduce trauma such as whiplash. Upledger and
Vredevoogd® believe that ‘CV4 affects diaphragm activity
and autonomic control of respiration and seems to relax the
sympathetic nervous system tonus to a significant degree.

Anecdotal evidence typically describes isolated cases
but is regarded as the lowest level of evidence as it docu-
ments solitary case reports rather than repeatable collec-
tive results obtained from scrutinised scientific studies.*®
One of the limitations of anecdotal evidence is that it is
subject to various forms of cognitive bias, for example
confirmation and self-serving bias. Confirmation bias de-
scribes the inherent tendency to interpret information in
a way that confirms the preconceptions held by the indi-
vidual.’ Self serving bias prompts people to claim more
success than failure, recognising personal responsibility
for success but attributing external factors to failure.*®
Anecdotal evidence is also often distorted by an overes-
timation of prevalence.*® Several authors**™** suggest
that case reports should not be used as evidence, but
for generating research questions to be investigated by
methodologically sound studies.

The aim for the current experimental work was to pro-
vide objective data to support the anecdotal evidence that
is described in Chaitow.?> As the CV4 has been claimed to
lower the tone of the sympathetic nervous system, it was
theorised that the autonomic measures recorded would
reflect a decrease in sympathetic activity and an increase
in parasympathetic modulation during the application of
the technique. Of all the measures of autonomic activity
employed in the current study heart rate variability
proved to be the most useful. It is widely accepted that
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Results from the one-way ANOVA performed to compare the mean values of the high frequency data (HF) in each phase (normalised units)

Phase Pooled Difference 95% Confidence interval P value Effect size”
mean (SD) betwein Lower bound Upper bound
means

Baseline 1 46.2 (24.2)

Touch 1 49.7 (25.4) —3.52 —38.06 31.02 1 0.14 (Trivial)
CVv4 51.5(28.7) —5.39 —39.93 29.15 0.99 0.20 (Small)
Touch 2 53.3(26.2) -7.1 —41.64 27.44 0.98 0.29 (Small)
Baseline 2 49.6 (23.5) —3.46 —38 31.08 1 0.14 (Trivial)
Touch 1 49.7 (25.4)

Baseline 1 46.2 (24.2) 3.52 —31.02 38.06 1 0.14 (Trivial)
CV4 51.5(28.7) —1.88 —-36.41 32.66 1 0.07 (Trivial)
Touch 2 53.3(26.2) —3.58 —38.12 30.96 1 0.14 (Trivial)
Baseline 2 49.6 (23.5) 0.05 —34.49 34.59 1 0.00 (None)
CVv4 51.5 (28.7)

Baseline 1 46.2 (24.2) 5.39 —29.15 39.93 0.99 0.20 (Small)
Touch 1 49.7 (25.4) 1.88 —32.66 36.41 1 0.07 (Trivial)
Touch 2 53.3 (26.2) —1.71 —36.25 32.83 1 0.07 (Trivial)
Baseline 2 49.6 (23.5) 1.93 —32.61 36.47 1 0.07 (Trivial)
Touch 2 53.3 (26.2)

Baseline 1 46.2 (24.2) 7.1 —27.44 41.64 0.98 0.28 (Small)
Touch 1 49.7 (25.4) 3.58 -30.96 38.12 1 0.14 (Trivial)
CV4 51.5(28.7) 1.71 —32.83 36.25 1 0.07 (Trivial)
Baseline 2 49.6 (23.5) 3.64 -30.9 38.18 1 0.15 (Trivial)
Baseline 2 49.6 (23.5)

Baseline 1 46.2 (24.2) 3.46 —31.08 38 1 0.14 (Trivial)
Touch 1 49.7 (25.4) —0.05 —34.59 34.49 1 0.00 (None)
CV4 51.5 (28.7) —1.93 —36.47 32.61 1 0.07 (Trivial)
Touch 2 53.3(26.2) —3.64 —38.18 30.9 1 0.15 (Trivial)

Nine-subjects data were pooled and the post hoc test used was Tukey.

# Difference between means is the difference between the pooled mean for the relevant phase and the bolded mean immediately above.
° Effect size (Cohen’s d) calculated for the difference between the pooled mean for the relevant phase and the bolded mean immediately above.

the high frequency band (HF) is a function of the para-
sympathetic nervous system, whereas the low frequency
band (LF) comprises both parasympathetic and sympa-
thetic input.?® In the current study there were no differ-
ences between parasympathetic and sympathetic levels
of modulation across each of the five phases. This pilot
study does not support the theorised effects of the CV4
technique (described by Chaitow”’) commonly promul-
gated by practitioners of cranial manipulation.

One recent study has investigated the effects of the
CV4 technique on sleep latency and muscle sympathetic
nerve activity (MSNA).?* Results showed that sleep la-
tency was significantly decreased during the CV4 trial
when compared to both the CV4 sham or control trials,
and MSNA was decreased during the CV4 induced still
point of the cranial rhythmic impulse.>* As the auto-
nomic nervous system is known to play an important
role in sleep/wake cycles these preliminary results possi-
bly indicate a functional relationship with the CV4 and
the autonomic nervous system. This relationship is also
commonly reported within anecdotal evidence within
the profession. The current study aimed to deconstruct
this concept and document related physiological changes
in variables of autonomic function.

While examining individual heart rate variability data
it became apparent that three of the subjects may have

responded in a manner that was consistent with an in-
crease in parasympathetic activity during the treatment
phase. This identification leads to the notion that there
may be both ‘responders’ and ‘non-responders’ to cranial
treatment. Effects shown in three individuals would have
been diluted when the results for all subjects were pooled.
Fig. 5 illustrates the data from one subject (‘D’) that was
identified as a possible ‘responder’ showing a noticeable
increase in parasympathetic modulation during the ap-
plication of the CV4 technique that was maintained at
a lower level for the remainder of the experiment.

It may be that ‘responders’ to cranial treatment prop-
agate the anecdotal evidence that is reported. Where
a cause can be easily linked to an effect, it is common
to overestimate the likelihood of that causal link es-
pecially when the outcome is emotionally laden and att-
ributed to success.”® As successful outcomes are both
prioritised and recalled, they are likely to reinforce the
preconceptions held by the individual and circulate as
further ‘evidence’. For every piece of anecdotal evidence,
the number of people not reporting the same experience
is impossible to assess.

One of the obvious limitations of the current study is
that the technique was performed on healthy asymptom-
atic individuals. No attempt was made to ascertain
whether the subject would be likely to receive this
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Table 2
Results from the one-way ANOVA performed to compare the mean values of the low frequency data (LF) in each phase (normalised units)
Phase Pooled Difference 95% Confidence interval P value Effect Size®

mean (SD) betwee;n Lower bound Upper bound

means

Baseline 1 49.6 (25.3)
Touch 1 45.9 (26) 3.79 —30.22 37.80 1 0.14 (Trivial)
CV4 45.2 (28.6) 443 —29.58 38.44 0.99 0.16 (Trivial)
Touch 2 42.3 (24.3) 7.26 —26.75 41.27 0.98 0.29 (Small)
Baseline 2 45.5 (21.6) 4.12 —29.89 38.13 1 0.17 (Trivial)
Touch 1 45.9 (26)
Baseline 1 49.6 (25.3) -3.79 —37.80 30.22 1 0.14 (Trivial)
CV4 45.2 (28.6) 0.64 —33.37 34.65 1 0.03 (Trivial)
Touch 2 42.3 (24.3) 3.47 -30.54 37.48 1 0.14 (Trivial)
Baseline 2 45.5 (21.6) 0.33 —33.68 34.34 1 0.02 (Trivial)
Cv4 45.2 (28.6)
Baseline 1 49.6 (25.3) —4.43 —38.44 29.58 0.99 0.16 (Trivial)
Touch 1 45.9 (26) —0.64 —34.65 33.37 1 0.03 (Trivial)
Touch 2 42.3 (24.3) 2.83 —31.18 36.84 1 0.11 (Trivial)
Baseline 2 45.5 (21.6) —0.31 —34.32 33.70 1 0.01 (Trivial)
Touch 2 42.3 (24.3)
Baseline 1 49.6 (25.3) —7.26 —41.27 26.75 0.98 0.29 (Small)
Touch 1 45.9 (26) —3.47 —37.48 30.54 1 0.14 (Trivial)
CV4 45.2 (28.6) —2.83 —36.84 31.18 1 0.11 (Trivial)
Baseline 2 45.5 (21.6) —3.14 —37.15 30.87 1 0.14 (Trivial)
Baseline 2 45.5 (21.6)
Baseline 1 49.6 (25.3) —4.12 —38.13 29.89 1 0.17 (Trivial)
Touch 1 45.9 (26) —0.33 —34.34 33.68 1 0.02 (Trivial)
CV4 45.2 (28.6) 0.31 —33.70 34.32 1 0.01 (Trivial)
Touch 2 42.3 (24.3) 3.14 —30.87 37.15 1 0.14 (Trivial)

Nine-subjects data were pooled and the post hoc test used was Tukey.
* Difference between means is the difference between the pooled mean for the relevant phase and the bolded mean immediately above.
® Effect size (Cohen’s d) calculated for the difference between the pooled mean for the relevant phase and the bolded mean immediately above.

technique in clinical practice. The technique was not con-
traindicated but may not have been clinically indicated.
However the aim of the current study was to determine
if the concept validity of the CV4 technique was supported
with an observable physiological response. It was there-
fore appropriate for this initial line of enquiry to document
whether there was a physiological response in asymptom-
atic subjects. Further research could supplement this
enquiry by investigating a group of symptomatic subjects
who met clinical indications as outlined by Liem.?

Skin temperature showed no significant changes bet-
ween baseline, simple touch or the application of the
CV4 technique. There was a slow decrease in temperature
over time, which is consistent with heat dissipation with
a decrease in skin blood flow at rest.** A number of studies
have reported the effects of mobilisation techniques on
sympathetic outflow.**~* This research, alongside the cur-
rent study, have shown no significant changes in skin tem-
perature indicating that it may be a less useful measure of
sympathetic activity in experiments investigating physio-
logical responses to manual and manipulative techniques.

The results from the galvanic skin response show no
differences in average electrical skin resistance between
any of the five phases. In Fig. 3 the first minute of each
phase is illustrated to show the initial sympathetic skin re-
sponse with pooled data from all subjects. The maximum

changes from previous baseline occur in the phases Touch
1 and Baseline 2. Interestingly, there appears to be a latent
sympathetic skin response occurring approximately 30 s
into Baseline 2 (after the practitioner’s hands are removed
from the subjects head). This is mirrored in the CV4
phase, but with smaller magnitude. This apparent stimu-
latory effect is inconsistent with the relaxing effects tradi-
tionally attributed to the CV4. However, there is large
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Fig. 5. Histogram illustrating the LF and HF components of auto-
nomic control in absolute units (ms?) for Subject ‘D’ throughout the
five phases of the experiment.
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variability within the results for galvanic skin resistance,
similar to that reported in other studies.”>*” Wide vari-
ability is problematic as an effect may have occurred
but been masked by the large measure of spread.

In recent literature, it is becoming more apparent that
galvanic skin response (GSR) is more complex than orig-
inally understood and may be affected by psychological
and personality factors.* Electrodermal activity has
been thought of as an easily obtainable and non-invasive
measure of sympathetic activity as sweat glands are ex-
clusively controlled by the sympathetic nervous system.
However, Papaousek et al.*’ claim that this view of un-
differentiated sympathetic outflow is incorrect, and that
electrodermal activity must be regarded as an indicator
of a specific sympathetic subsystem which cannot be
generalised to other systems. This is supported by reports
illustrating that galvanic skin response has little correla-
tion with other parameters representing sympathetic
activity such as heart rate or catecholamine concentra-
tion in plasma.>®!

The respiration rate was monitored for two reasons.
Firstly, to see if there was any change evident in breath-
ing rate during the cranial technique as opposed to sim-
ple touch. Secondly, respiration has a considerable
influence on heart rate variability. Heart rate tends to in-
crease with inspiration and decrease with expiration®?
and the term respiratory sinus arrhythmia (RSA) has
been used to describe the fluctuation of R-R intervals
relative to respiratory rate. Metronome regulated
breathing has been used in previous studies to keep
a consistent rate of 15 breaths per minute in order to al-
low the RSA to be contained in the high frequency band
of the spectrum.™>* It was decided in the current study
that the subject breathing would not be regulated as the
CV4 has been reported by Chaitow® to have effects on
the respiratory system which may be influenced. It was
also postulated that subjects would be less likely to relax
when receiving treatment as they would have to concen-
trate of maintaining the regulated breathing. Despite the
omission of metronome regulated breathing in the cur-
rent study, the average respiration rate was approxi-
mately 14 breaths per minute which is likely to have
contained the respiratory sinus arrhythmia in the high
frequency band as recommended. The respiration rate
was not altered during the touch or intervention period.

The experiment had a small sample size of ten subjects
who were recruited through convenience sampling. This
has the advantage of making it easier to locate subjects,
but it can lead to an increase in self selection bias as only
people motivated to participate in the study will be
involved.> The subjects were all from the same tertiary
institution so the results are likely to be influenced
by cluster bias. When subjects are too similar they are
consequently unlikely to represent the diversity of the
population.®® Eight out of the ten subjects are enrolled
in an undergraduate program in osteopathy. Although

none of the subjects had, at the time of data collection,
any formal practical training in cranial osteopathy,
they had participated in theoretical classes which had
discussed the concept of osteopathy in the cranial field
(OCF) in the context of differing models of osteopathic
treatment. There were only two subjects that were com-
pletely naive to cranial osteopathy (‘B’, ‘J’) and both
were identified as non-responders. The results of this
study should be interpreted cautiously due to the small
sample size, the possible preconceptions of the partici-
pants and the use of only one cranial practitioner. All
of these factors limit the external validity of the study.

Future studies need to address this issue by using
both a larger number of naive subjects from a pool iden-
tified by random sampling methods as well as a wider
stratified sample of practitioners that would more accu-
rately represent the population who perform cranial ma-
nipulation. Heart rate variability is a useful and accurate
measure of autonomic activity that may have a relation-
ship with cranial manipulation. Further research could
investigate the autonomic activity of both practitioner
and patient in the clinical setting. This would increase
the pragmatic value of future physiological investigation
and more accurately represent the interaction that oc-
curs in a therapeutic environment.

5. Conclusion

The results of this pilot study fail to support the theor-
ised effects of the CV4 technique commonly described by
cranial practitioners. In response to application of the
technique there was minimal physiological changes obse-
rved in the autonomic measures investigated. Additional
research is required if the hypothesised physiological ef-
fects of techniques used in the field of cranial manipula-
tion are to be demonstrated in the laboratory setting.

Acknowledgements

Special thanks to the osteopath who willingly gave up
time to participate in this study. We also wish to thank
Dr Carol Horgan for her input into the early develop-
ment of this research and Associate Professor Clive
Standen for funding the procurement of equipment.

References

1. Fowles K. What is the evidence for the effectiveness of craniosa-
cral therapy? Int J Ther Rehab 2004;11:98.

2. Sutherland WG. The cranial bowl. Minnesota: Free Press Com-
pany; 1939.

3. Liem T. Cranial osteopathy, principles and practice. Sydney: Elsev-
ier; 2004.

4. Drengler KE, King HH. Interexaminer reliability of palpatory
diagnosis of the cranium. J Am Osteopath Assoc 1998;98:387.



13.

14.

15.

20.

21.

22.

23.

24.

25.

26.

K. Milnes, R.W. Moran | International Journal of Osteopathic Medicine 10 (2007) 8—17

. Moran R, Gibbons P. Intraexaminer and interexaminer reliability
for palpation of the cranial rhythmic impulse at the head and sa-
crum. J Manipulative Physiol Ther 2001;24:183-90.

. Rogers JS, Witt PL, Gross MT, Hacke JD, Genova PA. Simulta-
neous palpation of the craniosacral rate at the head and feet: intra-
rater and interrater reliability and rate comparisons. Phys Ther
1998;78:1175-85.

. Sommerfield P, Kaider A, Klein P. Inter- and intraexaminer reli-
ability in palpation of the ‘primary respiratory mechanism’ within
the “cranial concept”. Man Ther 2003;9:22-9.

. Upledger JE. The reproducibility of craniosacral examination find-
ings: a statistical analysis. J Am Osteopath Assoc 1977;76:890-9.

. Wilk V, Vivian D. The inter-observer reliability and validity of
craniosacral palpation. Australas Musculoskelet Med 2000:6-8.

. Wirth-Patullo V, Hayes KW. Interrater reliability of craniosacral
rate measurements and their relationship with subjects’ and exam-
iners’ heart and respiratory rate measurements. Phys Ther 1994;74:
908-20.

. Hanten WP, Dawson DD, Iwata M, Seiden M, Whitten FG, Zink T.
Craniosacral rhythm: reliability and relationships with cardiac and
respiratory rates. J Orthop Sports Physical Ther 1998;27:213-8.

. Sergueef N, Nelson KE, Glonek T. The Effect of cranial manipu-

lation on the Traube-Hering Mayer oscillation as measured by

laser-Doppler flowmetry. Altern Ther Health Med 2002;8:74-6.

Baker EG. Alteration in width of maxillary arch and its relation to

sutural movement of cranial bones. J Am Osteopath Assoc

1971;70:559—-64.

Frymann VM, Carney RE, Springall P. Effect of osteopathic

medical management on neurologic development in children.

J Am Osteopath Assoc 1992;92:729-44.

Greenman PE, McPartland J. Cranial findings and iatrogenesis

from craniosacral manipulation in patients with traumatic brain

syndrome. J Am Osteopath Assoc 1995;95:182-8.

. Hanten WP, Olson SL, Hodson JL, Imler VL, Knab VM,
Magee JL. The effectiveness of CV4 and resting position tech-
niques on subjects with tension-type headaches. J Man Manipula-
tive Ther 1999;7:64-70.

. Hollenbury S, Dennis M. An introduction to craniosacral therapy.
Physiotherapy 1994:80:528-32.

. Joyce P, Clark C. The use of craniosacral therapy to treat gastro-
esophageal reflux in infants. Infants Young Child 1996;9:51-8.

. Phillips CJ, Meyer JJ. Chiropractic care, including craniosacral

therapy, during pregnancy: a static-group comparison of obstetric

interventions during the labour and delivery. J Manipulative Phys-
iol Ther 1995;18:525-9.

Hartman S, Norton J. Interexaminer reliability and cranial osteop-

athy. Sci Rev Altern Med 2002;6:23-34.

Robbins HJ, Reisman S, Davis AM, Findley TW. Craniosacral

manipulation and touch induce autonomically mediated cardio-

pulmonary responses: preliminary report. J Am Osteopath Assoc

1996;96:490 [Abstract].

Cooper GJ, Kilmore M. Compression of the fourth ventricle and its

effects on circulation and respiration. Cranial Lett 1994;47:7-8.

Gitlin RS, Wolf DL. Uterine contractions following cranial ma-

nipulation—a pilot study. J Am Osteopath Assoc 1992;92:1183

[Abstract].

Cutler MJ, Holland S, Stupski BA, Gamber RG, Smith ML. Cra-

nial manipulation can alter sleep latency and sympathetic nerve

activity in humans: a pilot study. J Altern Complement Med 2005,

11:103-8.

Chaitow L. Cranial manipulation theory and practice: osseous and

soft tissue approaches. Edinburgh: Elsevier Churchill Livingstone;

1999. p. 116.

Task force of the European Society of Cardiology and the North

American Society of Pacing and Electrophysiology. Heart Rate

Variability. Standards of Measurement, physiological interpreta-

tion and clinical use. Circulation 1996;93:1043-65.

27.

28.

29.

30.

31.
32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

Kistler A, Mariauzouls C, von Berlepsch K. Fingertip temperature
as an indicator for sympathetic responses. Int J Psychophysiol
1998;29:35-41.

Aubert AE, Raemakers D, Beckers F. The analysis of heart rate
variability in unrestrained rats: validation of method and results.
Comput Methods Programs Biomed 1999;60:197-213.

Danilov A, Sandrini G, Antonaci F, Capararo M, Alfonsi E,
Nappi G. Bilateral sympathetic skin response following nociceptive
stimulation: study in healthy individuals. Funct Neurol 1994;9:
141-51.

Coakes SJ. SPSS version 12.0 for Windows; analysis without an-
guish. Sydney: John Wiley & Sons; 2005.

Cohen J. A power primer. Psychol Bull 1992;112:155-9.

Bogduk N, Mercer S. Selection and application of treatment. In:
Refshauge KM, Gass EM, editors. Musculoskeletal physiotherapy
clinical science and practice. Oxford: Butterworth & Heinemann;
1995. p. 169.

Greeman PE. Craniosacral technique. In: Greenman PE, editor.
Principles of manual medicine. 2nd ed. Maryland: Williams and
Wilkins; 1996.

Ettlinger H, Gintis B. Craniosacral concepts. In: Di Giovanna E,
Schiowitz S, editors. An osteopathic approach to diagnosis and
treatment. Philadelphia: J.B. Lippincott company; 1991. p. 575.
Upledger JE, Vredevoogd JD. Craniosacral therapy. Seattle: East-
land Press; 1983.

Guyatt GH, Sackett DL, Sinclair JC, Hayward R, Cook DJ,
Cook RJ. Users’ guide to the medical literature. IX. A method
for grading health care recommendations. J Am Med Assoc 1995,
274:1800-4.

Nickerson R. Confirmation bias: a ubiquitous phenomenon in
many guises. Rev Gen Psychol 1998;2:175-220.

Arkin RM, Appelman AJ, Burger JM. Social anxiety, self-presen-
tation, and the self-serving bias in causal attribution. J Pers Soc
Psychol 1980;38:23-5.

Tversky A, Kahneman D. Availability: a heuristic for judging fre-
quency and probability. Cognit Psychol 1973;5:207-32.

Rothstein JM. The case for case reports (Editors Note). Phys Ther
1993;73:492-3.

Dombholdt E. Physical therapy research: principles and applications.
3rd ed. Philadelphia: WB Saunders; 2000. p. 150.

Khan KS, Thompson PJ. A proposal for writing and appraising
case reports. BJOG 2002;109:849-51.

Charkoudian N. Skin blood flow in adult human thermoregula-
tion: how it works, when it does not, and why. Mayo Clin Proc
2003;78:603—12.

Chiu TW, Wright A. To compare the effects of different rates of
application of a cervical mobilisation technique on sympathetic
outflow to the upper limb in normal subjects. Man Ther 1996;1:
198-203.

Slater H, Wright A, Vicenzino B. Physiological effects of the ‘sym-
pathetic slump’ on peripheral sympathetic nervous system func-
tion. In: Singer KP, editor. Proceedings 8th Biennial conference
of the Manipulative Physiotherapists Association of Australia.
Perth: Western Australia; 1993.

Vicenzino B, Collins D, Wright A. Sudomotor changes induced by
neural mobilisation techniques in asymptomatic subjects. J Man-
ual Manipulative Ther 1994;2:66-74.

Harrison D, Boyce S, Loughnan P, Dargaville P, Storm H,
Johnston L. Skin conductance as a measure of pain and stress in
hospitalised infants. Early Hum Dev 2006;82:603-8.

Moulson A, Watson T. A preliminary investigation into the rela-
tionship between cervical snags and sympathetic nervous system
activity in the upper limbs of an asymptomatic population. Man
Ther 2006;11:214-24.

Papousek I, Schulter G, Premsberger E. Dissociated autonomic
regulation during stress and physical complaints. J Psychosom
Res 2002;52:257-66.



50.

SIL.

52.

K. Milnes, R.W. Moran | International Journal of Osteopathic Medicine 10 (2007) 8—17 17

Duncko R, Makatsori A, Fickova E, Selko D, Jezova D. Altered
coordination of the neuroendocrine response during psychosocial
stress in subjects with high trait anxiety. Prog Neuropsychopharma-
col Biol Psychiatry 2006;30:1058-66.

Vertrugno R, Linguori R, Cortelli P, Montagna P. Sympathetic
skin response. Basic mechanisms and clinical applications. Clin
Auton Res 2003;13:256-70.

Jauregui-Renaud K, Hermosillo AG, Marquez MF, Ramos-
Aguilar F, Hernandez-Goribar M, Cardenas M. Repeatability of
heart rate variability during simple cardiovascular reflex tests on
healthy subjects. Arch Med Res 2001;32:21-6.

53.

54.

55.

56.

Budgell B, Igarashi Y. Response of arrhythmia to spinal manipu-
lation: monitoring by ECG with analysis of heart rate variability.
J Neuromusculoskelet Syst 2001;3:122-31.

Piepoli M, Sleight P, Leuzzi S, Valle F, Spadacini G, Passino C.
Origin of respiratory sinus arrhythmia in conscious humans. Cir-
culation 1997;95:1813-21.

Schneider Z, Elliot D, LoBiondo G, Haber J, Beanland C. Nursing
research: methods, critical appraisal and utilisation. Sydney: Elsev-
ier; 2003.

Alreck P, Settle R. The survey research handbook. London: Ri-
chard D. Irwin Inc.; 1995. p. 80.



	Physiological effects of a CV4 cranial osteopathic technique on autonomic nervous system function: A preliminary investigation
	Introduction
	Methods
	Subjects
	Practitioner
	Variables and operational definitions
	Independent variables
	Dependent variables
	Experimental procedure

	Data extraction
	Heart rate variability
	Skin conductance and skin temperature
	Respiration rate

	Data analysis

	Results
	Environment
	Skin temperature
	Galvanic skin response (skin conductance)
	Heart rate variability
	Respiration rate
	Individual responses

	Discussion
	Conclusion
	Acknowledgements
	References


