
1994; 74:908-916.PHYS THER. 
Virginia Wirth-Pattullo and Karen W Hayes
Measurements
and Examiners' Heart and Respiratory Rate 

Subjects'Measurements and Their Relationship With 
Interrater Reliability of Craniosacral Rate

http://ptjournal.apta.org/content/74/10/908be found online at: 
The online version of this article, along with updated information and services, can

Collections 

 Tests and Measurements     
 Evidence-Based Practice     

 System
Anatomy and Physiology: Cardiovascular/Pulmonary     

in the following collection(s): 
This article, along with others on similar topics, appears

e-Letters 

"Responses" in the online version of this article. 
"Submit a response" in the right-hand menu under 

or click onhere To submit an e-Letter on this article, click 

E-mail alerts  to receive free e-mail alerts hereSign up 

 by guest on April 26, 2012http://ptjournal.apta.org/Downloaded from 

http://ptjournal.apta.org/cgi/collection/anatomy_and_physiology_cardiovascular_pulmonary_system
http://ptjournal.apta.org/cgi/collection/evidencebased_practice
http://ptjournal.apta.org/cgi/collection/tests_and_measurements
http://ptjournal.apta.org/letters/submit/ptjournal;74/10/908
http://ptjournal.apta.org/subscriptions/etoc.xhtml
http://ptjournal.apta.org/


Research Report 

Interrater Reliability of Craniosacral Rate 
Measurements and Their Relationship With 
Subjects' and Examiners' Heart and Respiratory 
Rate Measurements 

Background and Purpose. The evaluation of craniosacral motion is an ap- 
proach used by pbys1cal therapists and other health profesionak; to asses the 
causes of pain and dysfunction, but evidence for the existence of this motion is 
lacking and the reproducibility of the results of this palpatory technique has not 
been studied. This study examined the interexaminer reliability of craniosacral 
rate and the relationships among craniosacral rate and subjects' and examiners' 
heart and respiratory rates. Subjects. Participants were 12 children and adults 
with histories of physical trauma, sutgery, or learning disabilities. Three physical 
therapists with expertise in craniosacral therapy were the examiners. Metbods. 
One of three nurses recorded heart and respiratory rates of both subject and ex- 
aminer. The examiner then palpated the subject to determine craniosacral rate 
and reported the findings to the nurse. Each subject was examined by each of the 
three examiners. Results. Reliability was estimated using a repeated-measures 
analysis of variance and the intraclass correlation coeficient (2,l). Signzjicant 
dz~erences among examiners and the scatter plot of rates showed lack of agree- 
ment among examiners. The ICC was -.02. The correlations between subject 
craniosacral rate and subject and examiner heart and respiratory rates were 
analyzed with Pearson correlation coefiients and were low and not statistically 
signijicant. Discussion and Conclusions. Measuremen& of craniosacral mo- 
tion did not appear to be related to measurements of heart and respiratory rates, 
and therapists were not able to measure it reliably. Measurement m r  may be 
su&iently latge to render many clinical dect3ions potentially emneous. Further 
studies are needed to venfy whether craniosacral motion exists, examine the inter- 
pretations of craniosacral assessment, determine the reliability of all aspects of the 
assessment, and examine whether craniosacral therapy is an effective treatment. 
pirth-Pattullo V; Hayes KW. Interrater reliability of craniosacral rate measure- 
ments and their relationship with subjects' and examiners' heart and respiratory 
rate measurements. Pbys Ther. 1994; 74:908-920.1 

Key Words: Craniosacral therapy, Heart and respirato y rates, PaIpation, Physical 
therapy. 

Vlrglnla Wirth=Pattullo 
Karen W Hayes 

Craniosacral therapy is a relatively rhythm"), which is claimed to be an unconscious and involuntary. They I 
new evaluation and treatment ap- inherent rhythmical motion in hu- also consider craniosacral motion to I 
proach used by a growing number of mans and animals, different from any be stable; it purportedly does not I 
clinicians. The approach assumes the other rhythm in the b0dy.l Believers fluctuate in response to exercise, 
presence of craniosacral motion in craniosacral motion contend it is a emotion, and rests1 Craniosacral mo- 
(sometimes called "craniosacral physiological motion because it is tion is claimed, however, to change in I 
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response to trauma, autism, or learn- 
ing disability. l4 

Proponents claim that the evaluation 
of craniosacral motion gives them an 
indication of restricted cranial motion 
and the presence of pathology any- 
where in the body and can guide 
corrective treatment.' They report that 
craniosacral therapy produces clinical 
improvement in patients with pain 
and dysfunction.5 

An informal debate about craniosacral 
therapy has recently been conducted 
in newsletters and magazine articles. 
Criticisms are based on the use of 
palpatory findings and the weak theo- 
retical and research support. Evalua- 
tion of craniosacral motion is depen- 
dent on palpatory skill and training in 
the technique, yet therapists such as 
Barnesfi.7 claim that therapists can 
palpate cranial motion after taking 
only one educational course. There is 
skepticism about whether such a 
motion exists and the nature of the 
sensations therapists are claiming to 
feel. Some critics contend that thera- 
pists are really feeling the body move- 
ments that represent heart or respira- 
tory rates or  are imagining the 
sen~at ion .~l l  

Despite the criticisms, there has been 
little research to determine whether 
the motion exists, what information 
the evaluation of craniosacral motion 
provides, whether another evaluator 
would agree with the measurements 
and interpretations, whether the mo- 
tion is distinct from the subject's or  
examiner's respiratory or  heart rate, 
and whether treatment is truly effec- 
tive. Even with the absence of re- 
search, physical therapists and other 
health professionals continue to pal- 

pate patients using craniosacral mo- 
tion and to use the information to 
guide further evaluation and 
treatment. 

The underlying assumption of cran- 
iosacral therapy is that the cranial 
bones move at their sutures through- 
out 1ife.l Histological research exam- 
ining the sutures of the skulls of ani- 
mals and humans of various ages has 
found no evidence of sutural ossifica- 
tion.12-l7 The cranial bones allegedly 
move to accommodate movement of 
the meninges and cerebrospinal fluid 
(CSF). The meninges, specifically the 
dura mater, are said to make up the 
boundary of what is called the "cran- 
iosacral system." The dura mater has 
connections to the inner surfaces of 
the cranial bones and sutures and to 
the foramen magnum, second and 
third cervical vertebrae, and second 
sacral vertebra.l Proponents of cran- 
iosacral therapy state that the dura 
mater acts to transmit and reflect 
pressure or  tension placed anywhere 
on the dura mater in many directions, 
including the bones to which the 
dura mater attaches.1 The cranial 
sutures would then allow the cranial 
bones to move with the dura mater 
throughout life. 

Sutherland, the founder of craniosac- 
ral therapy, thought that craniosacral 
motion was due to a rhythmically 
contracting brain or  ventricular sys- 
tem.18 He thought that the brain or  
ventricles periodically contracted, 
causing a rise and fall of CSF pres- 
sure. This rise and fall of pressure 
would in turn be transmitted and 
reflected throughout the dura mater 
and the bones to which it attach- 
es.132v19 Upledger and Vredevoogd,' 
however, proposed a "pressurestat 
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model" to explain how craniosacral 
motion occurs. In the Upledger and 
Vredevoogd model, the CSF and the 
dura mater form a semiclosed hydrau- 
lic system, the shape of which is gov- 
erned by fluid pressure within the 
membrane and by the cranial bones. 
Upledger and Vredevoogd suggested 
that CSF production by the choroid 
plexus is more rapid than the resorp- 
tion of CSF by the arachnoid bodies 
within the intracranial venous system. 
When an upper threshold of pressure 
is reached, the production of CSF is 
turned off by some unknown hemo- 
static mechanism. The resorption of 
CSF continues to occur throughout 
the production phase and also while 
production is shut off. When CSF is 
not produced, the fluid pressure will 
drop as a result of the decreased 
volume within the hydraulic system. 
When a lower threshold of pressure 
is reached, CSF is again produced and 
the CSF pressure again rises. 
Upledger and Vredevoogd proposed 
that this change of pressure of the 
CSF causes a rhythmical movement 
that is transmitted equally in all direc- 
tions within the dural boundaries. 
The model of Upledger and Vrede- 
voogd is the most current assumption 
of how craniosacral motion occurs in 
the body. No research, however, has 
substantiated this theory. 

Upledger and Vredevoogdl also pro- 
posed that the body fascia is continu- 
ous from head to toe and is kept in 
constant motion via its connections 
with the dura mater. Therefore, the 
entire body exhibits craniosacral mo- 
tion, but it is reported to be especially 
palpable at the head. There has also 
been no research to support this 
assumption. 

Two phases of motion (flexion and 
extension) are considered by advo- 
cates of craniosacral therapy to be 
palpable within the craniosacral sys- 
tem. Under normal circumstances, 
cycles of flexion and extension are 
reported to occur at a rate of approxi- 
mately 6 to 12 cycles per minute.' 
Flexion is considered to be an ex- 
treme range of motion, during which 
the head becomes wider transversely 
and shorter in its anteroposterior 
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dimension. After flexion, the body is 
said to pass through a neutral zone 
on its return to the other extreme, 
extension, during which the head 
narrows and elongates anteroposteri- 
orly. The body passes through an- 
other neutral zone on its way back to 
flexion. A complete cycle is composed 
of one flexion phase and one exten- 
sion phase and normally takes about 
6 seconds. Flexion is thought to occur 
when there is a rise in CSF pressure, 
with extension occurring during the 
fall of CSF pressure.' There are no 
data to support these assumptions. 
Proponents of craniosacral therapy 
state that the changes from flexion to 
extension can be palpated anywhere 
on the body but especially on the 
head (cranial vault) using various 
hand placements called "vault holds." 
Although three vault holds are taught 
in craniosacral therapy courses, as 
therapists develop expertise they 
often modlfy the vault holds depend- 
ing on personal comfort and the 
shape and size of a patient's head. 

As part of the evaluation of a patient, 
craniosacral therapists assess four 
aspects of craniosacral motion. These 
aspects are the rate (the number of 
cycles of flexion per minute), ampli- 
tude (magnitude of excursion of flex- 
ion and extension), symmetry (wheth- 
er  both sides of the skull demonstrate 
equal amplitude and rate), and quality 
(whether the motion is smooth o r  
uneven).l If an abnormality in one or  
more of these aspects is felt, such as a 
rate of less than 6 or  greater than 12 
cycles per minute, the therapist will 
then assess the patient further and 
potentially treat the abnormal cran- 
iosacral motion by using specific 
gentle techniques. Following a treat- 
ment, the motion is again evaluated to 
determine whether the motion is 
more "normal" (Armitage P, unpub- 
lished communication, 1985) .l 

One of the foundations of craniosac- 
ral therapy is that a person who has 
had no history of physical trauma to 
his or her body should have normal 
motion and that craniosacral motion 
may be altered by any trauma, espe- 
cially to the head or  pelvis.1 Propo- 
nents claim that the motion is also 

altered by concussion, birth trauma, 
dental trauma, learning disabilities, o r  
autism.24 Motion abnormalities may 
be manifested by a change in rate, 
amplitude, symmetry, o r  quality. 
Upledger,5 for example, reported that 
a decrease in amplitude and an in- 
crease in rate would be found in 
cases of autism or inflammatory prob- 
lems involving the central nervous 
system o r  meninges. Additionally, he 
claimed that lack of symmetry of the 
craniosacral motion in any area of the 
body can indicate local musculoskele- 
tal pathology (such as adhesions) that 
causes loss of motion. 

Because treatment is based on the 
ability to palpate craniosacral motion, 
it is important for therapists perform- 
ing craniosacral therapy techniques 
on their patients to be able to palpate 
craniosacral motion reliably and to be 
able to distinguish it from other natu- 
rally occurring rhythmic motions in 
the body such as heart and respira- 
tory rates. These issues have been 
little studied. 

Upledger20 investigated the reliability 
of the interpretations of several com- 
ponents of the craniosacral examina- 
tion on 25 preschool children from a 
local day-care center. As part of that 
evaluation, the resting craniosacral 
rate of the subjects was assessed by 
Upledger and one of three other 
osteopaths trained in craniosacral 
therapy. The evaluators were blinded 
to each other's findings. Upledger did 
not report the reliability of craniosac- 
ral rate assessment, but he did pro- 
vide the raw data from which an 
intraclass correlation coefficient 
(ICC[2,1])2l could be calculated. The 
reliability of his data was .57, which 
we believe is too low to support his 
conclusion that the examination can 
be conducted with an acceptable 
degree of reliability. 

UpledgerZO compared the craniosacral 
rate measurements with respiratory 
and heart rate measurements of both 
children and examiner. In 5 of 50 
measurements, the craniosacral rate 
was within one cycle per minute of 
one of the other rates, leading him to 
conclude that the craniosacral rate 

was significantly different from the 
other rates. Upledger performed no 
statistical analysis, so his conclusion is 
not merited. Our reanalysis of his raw 
data produced Pearson Product- 
Moment Correlation Coefficients 
among the various rates ranging from 
.007 to ,164. These low correlations 
suggest that measurements of these 
rates are not linearly related and that 
the phenomenon might be a rhythm 
distinct from other physiological 
rhythms. 

RetzlafF et a122 investigated whether 
the parietal bones of an adult squirrel 
monkey moved spontaneously and 
whether this movement, if present, 
was related to cardiac or  respiratory 
activity. Using force-displacement 
transducers attached to the parietal 
bones, the investigators measured the 
oscillations of the parietal bones 
when the head was allowed free 
movement and when the head was 
firmly fixed. Cardiac and respiratory 
activity were measured using direct 
vessel cannulation, and all activity was 
recorded on a four-channel poly- 
graph. The investigators found that, 
when the head was free, both parietal 
bones moved at a rhythm that re- 
flected both cardiac and respiratory 
activity. When the head was immobi- 
lized, however, the cranial bones 
moved independently of each other, 
displaying both slow-wave and fast- 
wave oscillations unrelated to cardiac 
or  respiratory activity. The authors did 
not attempt to explain the relation- 
ship of the bone movement with 
cardiac or  respiratory activity and did 
not report the actual rates. 

The in~est igators~~ also flexed and 
extended the spines of these monkeys 
while the animals' heads were immo- 
bilized. Increases in amplitude of 
movements of both parietal bones 
occurred during spinal movement, 
ceasing when spinal movement 
ceased. The authors concluded that 
the increased amplitude of movement 
resulted from alterations in CSF pres- 
sure. Cerebrospinal fluid pressure, 
however, was not measured in the 
study, so this conclusion is not mer- 
ited. The study supports the idea that 
cranial bones may be capable of 
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spontaneous movement, at least in 
monkeys, and may be sensitive to 

- 
Table 1 .  Descriptive Characteristics 

other naturally occurring physiologi- ofsubjects (N=12) 
cal rhvthms when the head is not .~ - - ~  , 
fixed. The study does not shed light 
on the mechanism of craniosacral n @ 

motion. 

The purpose of this study was to 
begin to examine the reliability and 
construct validity of the measurement 
of craniosacral motion. We examined 
interrater reliability of measurements 
of the rate of craniosacral motion on 
human subjects. We examined con- 
struct validity by testing the null hy- 
potheses that there are no correla- 
tions between subject craniosacral 
rate and heart or  respiratory rate, or  
between subject craniosacral rate and 
examiner heart or  respiratory rate. If 
the cm~iosacral rate were closely 
related to the rates of any of these 
other naturally occurring rhythms, the 
construct validity of the measure- 
ments would not be supported. 

Method 

Subjects 

For the convenience of the evaluators, 
the study was designed to be per- 
formed on a single day. The three 
evaluators believed that they could 
tolerate four sessions of 1 hour each 
without excessive fatigue. Twelve 
subjects, therefore, were recruited. To 
be eligible for the study, subjects 
were required to be over the age of 
10 years, able to understand instruc- 
tions, and able to lie in the supine 
position for 1 hour. Because cran- 
iosacral motion is claimed to be pal- 
pable on all living human subjects,' 
almost anyone could participate in 
this study. Subjects were recruited 
and selected to maximize within- 
group variability of craniosacral rates. 
In addition to subjects with unremark- 
able histories, subjects with a history 
of birth trauma; any type of surgery; 
major dental work; learning disability; 
or any traumatic accidents involving 
personal injury, scarring, or  loss of 
consciousness that required medical 
attention were recruited from among 
individuals known to the investigators 

Complications during birth 

Injured in a motor vehicle 
accident 

Injured in an accident other than 
vehicle 

Subjects involved in more than 
one accident 

Underwent surgery 

Currently experience pain 

Due to trauma listed above 

No trauma 

Had major dental work in the past 

Currently under physician's care 

Currently on medication 

Has a learning disability 

"Number does not total 12 because subjects 
appear in multiple categories. 

to have these conditions or to have 
experienced these events. 

Six male and six female volunteers 
participated in the study (mean 
age=36.6 years, SD= 16.0, 
range= 10-62). All subjects had a 
history of some kind of trauma. No 
subjects were receiving physical ther- 
apy at the time of the study. One 
subject had previous experience with 
craniosacral evaluation and treatment. 
Table 1 summarizes the descriptive 
characteristics of the subjects derived 
from a verbal questionnaire. Subjects 
signed a consent form before partici- 
pating in the study. 

Examiners 

Three physical therapists, experienced 
with craniosacral therapy, were the 
examiners in this study. Examiner A 
had taken seven courses in craniosac- 
ral therapy and had used craniosacral 
examination and treatment on more 
than half of her patients for 4 years. 
Examiner B had taken four courses 
and had also used craniosacral ther- 
apy in the treatment of more than half 
of her patients for 4 years. Examiners 
A and B had been in practice with 

each other for 2 years. Examiner C 
had taken two courses, had partici- 
pated in a 9-month internship with an 
osteopath who was trained in cran- 
iosacral therapy, and had subse- 
quently worked closely with him for 2 
years. During the following 4 years, 
she had treated all of her patients 
using craniosacd therapy. AU three 
examiners routinely assessed cran- 
iosacral motion when treating their 
patients. 

Research Assistants 

Three nurses were research assistants 
in the study. Each nurse had more 
than 10 years of experience in taking 
respiratory and heart rates at least five 
times a week. 

Procedure 

All examiners and research assistants 
were instructed on the study proce- 
dure prior to the study. Because ther- 
apists may develop modified vault 
holds, the examiners were instructed 
to use their own specific vault hold 
(Fig. 1) to examine the subject's cra- 
nium. The terms "flexion" and "ex- 
tension" were defined to facilitate 
recording the craniosacral rate in the 
study. To approximate usual clinical 
practice, no other instructions were 
given to the examiners regarding 
their methods of evaluation of cran- 
iosacral motion. 

Following the initial instructions, 
three subjects were assigned to sepa- 
rate examination rooms. Each subject 
was asked to lie supine on the exam- 
ining table for 5 minutes to stabilize 
his or  her respiratory and heart rates. 
A research assistant and an examiner 
entered each room. Using a digital 
stopwatch, the research assistant took 
the subject's respiratory rate for 1 
minute by observing and palpating 
chest excursion and took the heart 
rate for 1 minute by palpating the 
radial pulse. The research assistant 
recorded the rates as respirations per 
minute and heart beats per minute. 
During this time, the examiner sat at 
the head of the table facing the sub- 
ject's head and rested to stabilize her 
heart and respiratory rates. After the 
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Table 2 . Mean, Standard Deviation, 
and Range of Craniosacral Rates (in 
Cycles per Minute) as Measured by 
Each Examiner 

Figure 1 - Therapist demonstrating a vault hold. 

rest period, the research assistant 
measured the examiner's heart and 
respiratory rates for 1 minute. The 
examiner then continued to sit com
fortably at the head of the table facing 
the subject's head with her forearms 
resting on the table. The examiner 
used her specific vault hold on the 
subject's cranium and had up to 2 
minutes to orient herself to the cra
nial motion of the subject. Once the 
examiner was confident that she de
tected the cranial motion, she began 
to verbalize when flexion and exten
sion were felt. The first time the ex
aminer called out "flexion," the re
search assistant began timing for 1 
minute and recording on an examina
tion form each time flexion was ver
balized by the examiner. Immediately 
following the craniosacral examina
tion, the research assistant repeated 
the measurement of the subject's 
respiratory rate for 1 minute to deter
mine whether it had changed follow
ing the craniosacral examination. 

Although Upledger and Vredevoogd1 

claimed that craniosacral motion is 
stable, it was not known whether the 
act of palpation might change subse
quent results. According to a co
worker of Upledger (William Stager; 
personal communication; November 
15, 1991), craniosacral motion might 
change for a few seconds to 1 minute 
following palpation. To control for 
the possible change in the craniosac
ral rate from the measurement proce
dures, the three subjects rested qui
etly in the supine position for 5 
minutes after the examination while 
the examiners and research assistants 
moved to different examination 
rooms. The entire procedure was 
repeated by each of the remaining 
two examiners. Four sets of volun
teers were examined in this manner, 
with a 10-minute break between the 
second and third sets so examiners 
could rest. None of the examiners 
had knowledge of the results of any 
of the rates taken. 

Examiner A 

Examiner B 

Examiner C 

X 

4.50 

5.92 

7.00 

SD 

0.80 

1.56 

0.95 

Range 

3.0-6.0 

3.0-9.0 

5.0-8.0 

Data Analysis 

The various rates were summarized 
using means and standard deviations. 
In order to be able to generalize to 
other therapists, and because thera
pists generally assess the rate once 
rather than averaging several mea
surements, the interrater reliability 
was analyzed using the ICC (2,1) 
derived from an analysis of variance 
(ANOVA) for repeated measures.21 

The relationships between craniosac
ral rate and heart and respiratory 
rates were examined using Pearson 
Product-Moment Correlation Coeffi
cients. For the correlations, the sub
jects' craniosacral rates measured by 
one examiner were correlated with 
the subjects' and the examiner's heart 
and respiratory rates recorded during 
the assessment by that examiner. For 
example, the craniosacral rates deter
mined by examiner A were correlated 
with each subject's heart and respira
tory rates measured before and after 
examination by examiner A and with 
examiner A's heart and respiratory 
rates. Because 15 coefficients were 
computed, a Bonferroni adjustment 
was computed, and the alpha level 
was set at .003. 

Results 

The range, mean, and standard devia
tion of craniosacral rates measured by 
each examiner are exhibited in Table 
2. The lowest craniosacral rate re
corded for any subject was 3 cycles 
per minute, and the highest craniosac
ral rate was 9 cycles per minute. Ex
aminer A reported the lowest cran
iosacral rates on 10 of the 12 subjects, 
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- respiratory and heart rates of either 
the subjects or  the examiners. 

Table 3. Analysis of Variance Results for Three Examiners' Measurements of 
Subjects' Craniosacral Rate 

- - 

Source d f SS MS F P 

Among subjects 11 13.64 1.24 0.90 NS 

Among examiners 2 37.72 18.86 13.70 .0001 

Residual error 22 30.28 1.38 

Total 35 81.64 

lCCa (2,1)=-.02 

"ICC=intraclass correlation coefficient. 

and examiner C reported the highest 
cranios;~cral rates for 7 of the 12 
subjects. 

Table 3 displays the results of the 
repeated-measures ANOVA for the 
three examiners palpating the rate of 
the craniosacral motion. There were 
significant differences in craniosacral 
rate among the three examiners. The 
ICC among all three examiners was 
-.02. There was greater variance 
among the examiners than among the 
subjects, resulting in a negative ICC. 
Two of the three interexaminer corre- 
lations were negative; the intercorrela- 
tion that was positive was only mod- 
erate (r,= - .33, rAc= - .60, rBC= .49). 

Figure 2 shows the craniosacral rates 
for each subject measured by each 
examiner. Of 36 potential agreements, 
there were only 5 occasions on which 
two examiners reported the same 
craniosacral rate for a given subject, 
and an additional 11 occasions on 
which IWO examiners differed from 
each other by 1 cycle per minute. 
There were no occasions on which all 
three examiners agreed about the 
rate. The largest difference between 
two examiners' assessment of a single 

subject heart rate and subject first and 
second respiratory rates taken by each 
nurse. The data in Table 4 show that 
the nurses' measurements were gen- 
erally similar to each other. The reli- 
abilities of the nurses' measurements 
of respiratory and heart rates 
(ICC[2,1])2l were .66, 82, and .76 for 
subject heart rate and first and second 
respiratory rates, respectively, and 
there were no systematic differences 
among the nurses. Reliability of exam- 
iner respiratory rate and examiner 
heart rate was not computed because 
the examiners were active between 
measurements of these rates. 

Recognizing the nurses' measure- 
ments of heart and respiratory rates, 
the means of the three measurements 
of all rates (Tab. 5) were used in 
calculating the correlations among the 
rates. The correlations between cran- 
iosacral rate and all other rates (sub- 
ject and examiner heart and respira- 
tory rates) for each examiner are 
displayed in Table 6. The correlations 
of all variables with craniosacral rate 
were small and not significant, sug- 
gesting little or no linear relationship 
among the various rates. 

The ICC in this study was negative 
and must be interpreted cautiously. 
Negative ICCs can occur for several 
reasons.23 One cause is inadequate 
variability in the dependent variable, 
indicated by a lack of statistical signifi- 
cance of the main effect for subjects. 
A main effect will not be significant if 
the variability among subjects is small 
or  if the variability among raters is 
large. An attempt was made to pro- 
vide for subject variability in the cran- 
iosacral rate by seeking subjects with 
varied histories of trauma and other 
conditions suggested to influence 
craniosacral motion1 Based on these 
subjects and the assumption that 
trauma could cause alterations in 
craniosacral motion,' a variety of 
normal and abnormal rates and thus 
more variability in craniosacral rate 
were expected. The measurements of 
craniosacral rate obtained in this 
study (3-9 cycles per minute) were 
lower than those reported by 
Upledger and Vredevoogd (6-12 
cycles per minute),l but the range of 
rates (7 cycles per minute) was the 
same. 

If subject variability is limited, other 
measures of agreement would be 
expected to be high if reliability were 
high. There were only five occasions 
on which two examiners reported the 
same craniosacral rate for a given 
subject, a rate of agreement of 13.9%. 
In light of the range of rates repre- 
sented in this study and the low per- 
centage of agreement among examin- 
ers, we believe that the usual 
variability is probably adequately 
represented in this study and that the 
negative ICC is due to the lack of 
consistency among raters. 

subject was 5 cycles per minute; this Dlscusslon Intraclass correlation coefficients can 
magnitude of difference occurred on also be negative if there are differ- 
two occasions. The primary purpose of this study ences in relationships among pairs of 

was to estimate the interexaminer raters23 If the measurements of some 
Prior to examining the relationships reliability of three examiners palpat- pairs of raters are nega- 
among the various rates, the nurses' ing the 'ate of craniosacral On tively and others are correlated posi- 
measurements of respiratory and human subjecw A second purpose tively, the overall ICC may be nega- 
heart rates were reviewed for their this study was to determine whether tive. In our study, the rates reported 
consistency. Table 4 displays the there were among the by examiner A negatively 
means and standard deviations of subjects' craniosacral rate and the with both other examiners. All three 
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Figure 2. Craniosacral rates of 12 subjects measured by three expert examiners. 

evaluators were equally committed to 
using craniosacral therapy, used the 
measurement method clinically in the 
same way it was used in this study, 
and were instructed about the proce- 
dure together. Although the measure- 
ments from examiner A did not relate 
to the measurements from the other 
examiners, she measured the lowest 
rates in 10 of the 12 subjects, which 
may indicate that she was using a 
different method of measurement. 

We believe that the systematic differ- 
ences among measurements of the 

three therapists and the wide scatter 
of the measurements for each subject 
support our conclusion that the exam- 
iners in this study were not able to 
palpate the craniosacral rate consis- 
tently. As a result of this inconsistency, 
the three examiners could have made 
very different judgments about 
whether the craniosacral rates of 
these subjects were normal or abnor- 
mal. Therapists presume the normal 
range of craniosacral rates to be 6 to 
12 cycles per minute and interpret 
rates outside of this range to be ab- 
normal, leading them to further evalu- - 

Table 4. Means and Standard Deviations of Subjects'" Respiratoly and Heart Rates 
Taken by Three Nurses 

1 st Respiratory 2nd Resplratory 
Rate Rate Heart Rate 

Nurse X SD x SD X SD 

1 15.17 3.56 15.67 4.27 63.00 7.84 

2 15.75 3.65 15.75 3.28 66.83 7.31 

3 15.50 3.78 14.42 3.00 62.92 6.96 

Nurses pooled 15.47 3.57 15.28 3.51 64.25 7.40 

ation and possibly treatment (if other 
aspects of the craniosacral motion 
evaluation are also abnormal).' Based 
on these two premises, examiner A 
would have determined 11 of the 12 
subjects to have abnormal rates, ex- 
aminer B would have considered 4 
subjects to have abnormal rates, and 
examiner C would have determined 
only 1 subject to have an abnormal 
rate. 

To explore the reliability further, the 
data from examiners B and C were 
used as a best-case scenario. The 
intercorrelations among examiners' 
measurements of craniosacral rates 
were negative for the pairs in which 
examiner A was a member; therefore, 
we computed the ICC (2,1)21 between 
examiners B and C to use as a reli- 
ability estimate (ICC = .33). Using the 
ICC of .33 and the standard deviation 
from the distribution of their 24 mea- 
surements (1.1 cycles per minute), 
the standard error of measurement 
for these two therapists is k0.90 cy- 
cles per minute, with a 95% confi- 
dence interval of + 1.76 cycles per 
minute. This amount of measurement 
error means that subjects whose cran- 
iosacral rate measurements were 
within about 2 cycles per minute of 
either end of the range considered 
normal (6-12 cycles per minute) 
would potentially be judged errone- 
ously to have normal or  abnormal 
rates. Nine subjects for examiner B 
and eight subjects for examiner C 
could have been subject to erroneous 
judgments. We believe that this level 
of error is too high to be acceptable 
for clinical decision making. 

The estimate of the reliability of the 
rate is potentially vulnerable to mea- 
surement error resulting from the 
study design. There were 12 subjects 
in this study. Small samples do not 
always yield stable estimates of reli- 
ability; a larger sample may have 
yielded different results. 

Based on the defined guidelines of 
counting craniosacral rate, on several 
occasions the nurses stopped timing 
just as a therapist started to verbalize 
the next flexion phase. None of the 
nurses counted the incomplete word 
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Table 5. Means, Standard  deviation^,^ and ~ a n ~ e s ~ f o r  Craniosacral, Heart, and 
Respiratoty Rates (N= 12) 

% SD Range 

Subjects' craniosacral rate (cycles per 
minute) 5.81 0.64 3.0-9.0 

Subjects' heart rate (beats per minute) 64.25 6.62 50.M2.0 

Subjects' 1 st respiratory rate (respirations 
per minute) 15.47 3.42 8.0-22.0 

Subjects' 2nd respiratory rate 
(respirations per minute) 15.28 3.28 9.0-23.0 

Examiners' heart rate (beats per minute) 70.97 5.49 56.0-92.0 

Examiners' respiratory rate (respirations 
per minute) 12.86 1.14 8.0-20.0 

aBased on the mean of the three examiners' evaluations. 

b~ased  on all measurements of all three examiners. 

as a cycle. It is possible that if the last 
flexion had been counted, more of the 
craniosacral rate measurements would 
have been similar. There were only 5 
occasions on which two examiners 
reported the same craniosacd rate for 
a given subject, and 16 of 36 occasions 
on which at least two examiners 
agreed or differed from each other by 
only one cycle, a rate of agreement of 
44%. A miscounted last cycle, there- 
fore, may have affected the outcome. A 
longer period of measurement, such 
as 3 minutes, would diminish the 
effect of a miscounted last cycle. 

In keeping with the intent of the 
study to reproduce clinical conditions, 
the vault holds used were not consis- 
tent on any subject. The use of differ- 
ent vault holds is done in the clinical 
setting, and different vault holds are 

taught in any introductory course in 
craniosacral therapy. All therapists 
reported changing their hand place- 
ment as they felt the need. According 
to Upledger and Vredevoogd,' the 
motion is palpable all over the body, 
especially the head, and palpation of 
the motion is not dependent on the 
specific hold used. Therefore, using 
different vault holds should not have 
atfected the results. 

Insufficient preparatory time, lack of 
experience, and examiner fatigue 
would not seem to have contributed 
to lack of agreement among the thera- 
pists. None of the therapists required 
the 2 minutes allotted to palpate the 
motion. All three examiners had stud- 
ied and practiced craniosacd therapy 
extensively. All therapists felt that the 
10-minute rest period was adequate. - 

Table 6. Correlatiom Between Craniosacral Rate and Other Rates 

Examiner A CSRa -.I1 . 00 -.I1 .25 - .33 
Examiner B CSR -.I2 - .04 -.32 .05 .00 

Examiner C CSR .34 .25 .30 .33 -.31 

aCSR=subjects' craniosacral rate. d ~ - ~ ~ 2 = s u b j e c t  2nd respiratory rate. 

b~-HR=subjects' heart rate. eE-RR=examiners' respiratory rate. 

CS-RR1=subjects' 1st respiratory rate. f ~ - ~ ~ = e x a m i n e r s '  heart rate. 

Actual change in the phenomenon 
can account for low reliability. The 
subjects in this study were measured 
three times over a period of 1 hour. 
Measuring subjects simultaneously by 
more than one examiner could di- 
minish this source of variability, but 
doing so would necessitate measuring 
the subjects at different sites, such as 
the head and the sacrum. Theoreti- 
cally, the rates at the two sites should 
be the same if a subject has normal 
craniosacral motion (Armitage P, un- 
published communication, 1985)' 
Ostensibly, the rate is easier to pal- 
pate at the head; therefore, the reli- 
ability of data taken at different sites 
could differ. 

The reliability of craniosacral rate 
measurements should be further 
explored by studying intraexaminer 
reliability. Other studies examining 
interexaminer reliability of palpatory 
techniques such as static palpation of 
landmarks o r  assessment of joint 
play24-3l have found low interexam- 
iner reliability but relatively high 
intraexaminer reliability. 

Research has not yet confirmed the 
existence or  nature of craniosacral 
motion. Critics of craniosacd therapy 
have suggested that the motion exam- 
iners claim to feel is really the heart 
or respiratory rate of the subjects or 
examiner, but they have presented no 
evidence.Sl1 The correlations among 
measurements of craniosacral rate 
and heart and respiratory rates tended 
to be low. No discernible pattem was 
shown in the correlations. The same 
correlation was negative in some 
cases and positive in others, or  mod- 
erate in some cases and zero in oth- 
ers. The lack of pattem might mean 
that some evaluators are influenced in 
some way by the subject's or  their 
own heart or respiratory rate but 
other evaluators are not. The differ- 
ences among the means of the vari- 
ous rates of the subjects and examin- 
ers (Tab. 5) may mean that the 
phenomenon is a distinct entity with a 
rate different from other physiological 
rates. 

In spite of the apparent d8erences 
among the rates, therapists may be 
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feeling some son of complex interac- 
tion among these other naturally oc- 
curring rhythms. For example, heart 
beats and respirations could be consid- 
ered wave motions with all of the 
associated characteristics of wave mo- 
tion, such as the production of inter- 
ference patterns or harmonic frequen- 
cies. Other investigators have found 
relationships between the craniosacral 
rate and other natural frequencies. 
RetzlafT et alZ2 found that parietal bone 
movement of an adult squirrel monkey 
reflected cardiac and respiratory activ- 
ity when the head was free, as it was 
in our subjects. To look further at the 
role of interference patterns or har- 
monic frequencies, future studies 
could consider continuous measure- 
ment of the heart and respiratory rates 
of the examiners and subjects for 
detailed frequency analysis. 

Craniosacral motion may not exist 
and might be imagined by the evalua- 
tor. The therapists knew the proposed 
range of rates from their continuing 
education courses. With this knowl- 
edge, the examiners could have been 
predisposed to call out flexion and 
extension at a rate of approximately 6 
to 12 cycles per minute. 

The focus of this study was on the 
interrater reliability and construct 
validity of the measurement of cran- 
iosacral rate of subjects with histories 
of physical trauma, surgery, or learning 
disability. The reliability was unaccept- 
able for clinical decision making. The 
relationships among the measurements 
of craniosacral rate and other physio- 
logical rates were small and the mean 
rates differed, suggesting that the mea- 
surements of craniosacral rate were 
different from heart and respiratory 
rates of the subjects and therapists. 

The nature of the phenomenon the 
physical therapists in this study were 
counting cannot be determined from 
this study. The phenomenon could be 
craniosacral motion as advocated by 
Upledger and Vredevoogdl and other 
craniosacral therapists. The phenome- 
non, however, could also be some 
complex interaction between or  

among other naturally occurring 12 Pritchard JJ, Scott JH, Girgis FG. The struc- 

rhythms in the body, o r  the ture and development of cranial and fascia1 
sutures. JAnal. 1956;90:73-86. 

Further 13  Retzlaff EW, Structural and functional con- 
measures of cranial bone excursion 
or  CSF pressure using external or 
internal force transducers would be 
useful to investigate the existence and 
cause of craniosacral motion. 

Physical therapists trained in cran- 
iosacral therapy continue to use cran- 
iosacral techniques to evaluate and 
treat patients. It is imperative, there- 
fore, that more studies be done to 
determine the existence of craniosac- 
ral motion, the reliability of all aspects 
of the craniosacral examination, and 
the meaning of the information the 
examination provides. 
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