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The effect of low force chiropractic adjustments on
body surface electromagnetic field
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Objective: The purpose of this study was to investigate
the body surface electromagnetic field (EMF) changes
using a sensitive magnetometer before and after a
specific Toftness chiropractic adjustment in
asymptomatic human subjects.

Method: Forty-four subjects were randomly assigned
into control (20 subjects) and experimental groups (24
subjects) in a pre and post-test design. The Triaxial
Fluxgate Magnetometer FGM-5DTAA (Walker Scientific,
Worcester, Massachusetts) with five digit display and
resolution of 1 nanotesla (nT) was used for EMF
detection. The EMF in the research room and on the
adjustment table was monitored and recorded. The
subjects’ body surface (cervical, thoracic, lumbar and
sacral areas) EMF was determined in the prone position
before and after the chiropractic adjustment. A low force
Toftness chiropractic adjustment was applied to the
cervical, thoracic, lumbar and sacral areas as
determined by the practitioner.

Results: The EMF in the research room was recorded
as 41611 nT at the Z axis (earth field), 13761 nT at the X
axis and 7438 nT at the Y axis. The EMF on the adjusting
table changed minimally during the 15 minute
observation period. The EMF on the subjects’ body
surface decreased at 4 spinal locations after chiropractic
adjustment. The EMF (mean = SD in nT) decreased
significantly at the cervical region from 42449 + 907 to
41643 + 1165 (p < 0.01) and at the sacral regions from
43206 + 760 to 42713 + 552 (p < 0.01). The EMF at the
lumbar and thoracic regions decreased but did not reach
a statistically significant level. No significant changes of
the body surface EMF were found in the control group.

Objectif : Le but de cette étude était d’examiner les
changements du champ électromagnétique (EMF) a la
surface du corps a l’aide d’'un magnétometre sensible
avant et apres un ajustement chiropratique spécifique
selon la technique Toftness chez des sujets humains
asymptomatiques.

Méthode : Quarante-quatre sujets ont été affectés
au hasard a un groupe controle (20 sujets) et a un
groupe expérimental (24 sujets) avant et apres le plan
d’expérience. Le magnétomeétre Triaxial Fluxgate FGM-
SDTAA (Walker Scientific, Worcester, Massachusetts) a
affichage numérique de cing chiffres et d’une résolution
de 1 nanotesla (nT) a été utilisé pour la détection de la
fréquence électromagnétique (EMF). La fréquence
électromagnétique dans la salle de recherche et sur la
table d’ajustement a été controlée et enregistrée. La
fréquence électromagnétique de la surface du corps (des
régions cervicale, thoracique, lombaire et sacrée) des
sujets a été prise en position couchée avant et apres
I’ajustement chiropratique. Un ajustement chiropratique
Toftness a pression douce a été appliqué sur les régions
cervicale, thoracique, lombaire et sacrée tel que
déterminé par le praticien.

Résultats : La fréquence électromagnétique
enregistrée dans la salle de recherche était de 41 611 nT
dans l’axe Z (champ tellurique), de 13 761 nT dans I’axe
X etde 7438 nT dans l’axe Y. La fréquence
électromagnétique sur la table d’ajustement a quelque
peu changé durant la période d’observation de 15
minutes. La fréquence électromagnétique a la surface du
corps des sujets a diminué aux quatre régions vertébrales
apres ’ajustement chiropratique. Elle a diminué de
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Conclusion: A low force Toftness chiropractic
adjustment in the cervical and sacral areas resulted in a
significant reduction of the cervical and sacral surface
EMF. No significant body surface EMF changes were
observed in the lumbar and thoracic regions. The
mechanisms of the EMF reduction after chiropractic
adjustment are not known.

(JCCA 2004; 48(1):29-35)

KEY WORDS: Toftness, chiropractic, electromagnetic
field.

maniére significative (moyenne + écart-type en nT) a la
région cervicale, passant de 42 449 + 907 a 41 643 +
1165 (p < 0,01), et a la région sacrée, passant de 43 206
+ 760 a 42713 + 552 (p < 0,01). Celle des régions
lombaire et thoracique a diminué, mais pas a un niveau
statistiquement significatif. Aucun changement notable
n’a été remarqué dans la fréquence électromagnétique de
la surface du corps du groupe controle.

Conclusion : Un ajustement chiropratique selon
la technique Toftness a pression douce appliqué sur
les régions cervicale et sacrée a diminué de facon
significative la fréquence électromagnétique des surfaces
cervicale et sacrée. Aucun changement significatif de la
fréquence électromagnétique de la surface du corps n’a
été observé dans les régions lombaire et thoracique.
Les mécanismes de réduction de la fréquence
électromagnétique apres un ajustement chiropratique
ne sont pas connus.
(JACC 2004; 48(1):29-35)

MOTs CLES : Toftness, chiropratique, champ
électromagnétique.

Introduction

Exposure to natural or man-made EMFs (Electromagnetic
fields) have been linked to many health hazards such as
cancer, abnormal behavior, memory loss, Parkinson’s dis-
ease, Alzheimer’s disease, sudden infant death syndrome,
suicide and psychosomatic effects.! EMF is associated
with presence of electric charge or potential (Electric
fields are measured in Newtons/Coulombs) and electric
current (magnetic fields are measured in Tesla).2 The mag-
netic field is produced by moving charges (currents).
Since most humans live with the modern convenience of
electricity with moving charges, magnetic fields are
formed around all electric wires. There are extensive stud-
ies on the biological effect of EMF on animal and human
bodies. Gmitrov (1995) reported that in conscious rabbits,
local application of 0.35 T (Tesla) to sinocarotid barere-
ceptors resulted in increased blood pressure, heart rate
variability and microcirculation.> EMF exposure in
healthy human volunteers has resulted in significant in-
creases in time domain and spectral analysis of heart rate
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variability. Most reports focus on the harmful effects of
the high environmental EMF in animals and humans>-?
but very few studies focused on the possible beneficial ef-
fect of lower EMF in humans. In fact, it is not clear what
would be the effects of reduced human EMF emission.
One theory proposed by I.N. Toftness was that a chiro-
practic adjustment on specific body surface areas would
change the body surface EMF.10-13 Based on Toftness’
theory, clinical studies have reported that specific chiro-
practic adjustment has resulted in reduced symptoms in
acute and chronic back pain, basilar migraine, chronic ten-
sion headaches and primary dysmenorrhea.!4-2! Despite
the claim that Toftness chiropractic adjustment may re-
duce body surface EMF, the measurement of electromag-
netic field changes before and after the low force Toftness
chiropractic adjustment has not been reported.

The purpose of this study was to investigate the chang-
es of electromagnetic field (EMF) on human body sur-
face before and after a low force Toftness chiropractic
adjustment. The significance of the proposed research
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project is to document whether or not Toftness chiroprac-
tic adjustments affect the body surface EMF as monitored
by a sensitive EMF magnetometer.

Material and methods

1 Subjects: A total of 44 faculty and students without
any symptoms from a college setting were recruited and
randomly assigned into the control (20 subjects) and ex-
perimental groups (24 subjects) using a random table.
Subjects in the control group received no chiropractic ad-
justment. The participants had not been exposed to the
low force Toftness chiropractic adjustment at least three
weeks prior to this study. Any individuals with cardiac
infarction, heart failure, osteoporosis or bone pathology
were excluded from the study. Individuals who did not
comply with the written informed consent form approved
by the Logan College IRB were excluded from the study.

2 Methods: A non-motorized adjusting table was used
for all EMF measurements and adjustments with the sub-
ject resting comfortably in a prone position. A motorized
adjusting table was tested for EMF strength for compari-
son with the non-motorized adjusting table. EMF meas-
urements were taken before and after the chiropractic
adjustment within a 20 minutes period. Only one adjust-
ment was given to the subjects in the experimental group
after EMF measurement was taken on the same table. The
practitioner delivered a low force (2-32 oz.) Toftness chi-
ropractic adjustment by a metered hand-held pressure ap-
plicator at the cervical, thoracic, lumbar and sacral
contact site.!9-21 This applicator is a rubber-tipped, spring-
loaded device that indicates the amount of force that is be-
ing applied at the contact site. The adjustment contact line
of drive, amount of force applied and duration of the con-
tact are determined by constant monitoring of the adjust-
ment site with the Sensometer which consists of an open
cone and a meylor membrane.!® Subjects in the control
group followed the same procedure as in the experimental
group except chiropractic adjustments were not given.
The EMF readings in the control group were taken before
and after the Toftness chiropractic assessments.

Body surface EMF was measured by the Triaxial Flux-
gate Magnetometer FGM-5DTAAZ2 (Walker Scientific,
Worcester, Massachusetts 1999) with five-digit display
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Figure 1 Magnetometer used for body surface EMF
measurements. The EMF sensor was placed at the upper
cervical region EMF measurements before and after
Toftness chiropractic adjustments.

and a resolution of 1 nT in a 100,000 nT field (Figure 1).
Thus small variations in magnetic field can be measured
in the presence of a large field such as the Earth’s mag-
netic field. The EMF can be displayed in nanotesla (nT),
microtesla (mT) or milligauss (mG). The FGM5DTAA
instrument has a sample rate of 69 samples per second for
real time EMF measurement. The instrument was cali-
brated by Walker Scientific before the study with a Cer-
tificate of Calibration traceable to the National Institute
of Standards and Technology (NIST). EMF assessment
sessions for each subject throughout the study were
scheduled at 11:00-12:00 AM to prevent diurnal induced
variation in the environmental EMF. The adjusting table
and location of taking EMF reading was kept constant
during the entire study process.

Statistical analysis: All continuous data were ex-
pressed in mean = SD. A paired two tailed Student t-test
was used for the pre and post comparisons of continuous
variables. An alpha level of < 0.05 was considered signif-
icant.

Results

1. Demographics of Participants. Among the 44 partici-
pants in the study, 14 were females and 30 were males,
ranging in age from 23 to 58 years old. Among the 20
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subjects in the control group, there were 6 female and 14
male, with a mean age of 33.2 + 8.8. Among the 24 sub-
jects in the experimental group, there were 8 female and
16 male with a mean age of 34.7 = 10.3. There were 6
faculty members and 38 students participating in the
study.

2. Room EMF. The room EMF was measured in three di-
mensions, namely the X, Y and Z axes. While holding the
instrument horizontally during testing, the X axis is de-
tecting EMF from the south, the Y axis detecting EMF
from the east and Z axis detecting EMF from the ground
(earth field). The EMF was 41611 nT at the Z axis, 13761
nT at the X axis and 7438 nT at the Y axis.

3. Table Surface EMF. The plain wood table had EMF
readings in the range of 41000 nT. The motorized Hi-Lo
table had much higher EMF readings at 73000 nT near
the lumbar and sacral regions. The motorized table was
not used in the patient care and EMF measurements.
Only the plain wood table was used in the study for chi-
ropractic adjustment. The EMF on the table without sub-
ject at different times was recorded. The EMF reading
was about the same during the 15 minute testing period
which is about the same amount of time used for doctor
to provide the Toftness adjustment (Figure 3).

4. Body Surface EMF before and after the Toftness chiro-
practic adjustment. EMF strengths at the cervical, thorac-
ic, lumbar and sacral areas were measured before the
chiropractic adjustment. The average EMF reading from
the 24 subjects in the experimental group was shown in
Table 1. The 24 subjects in the experimental group
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Figure 2 EMF measured on an unoccupied adjusting
table with or without an electric motor at 4 locations
approximating the 4 spinal locations.
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Figure 3 EMF measured with and without a subject on
the adjusting table 40 cm from the location of the side of
the subject’s head at 0, 5, 10 and 15 minutes.

Table 1
Body Surface EMF Before and After

Chiropractic Adjustment (nT)

Before Adj. After Adj.
Location (Mean +=SD) (Mean = SD) P
Cervical 42449 + 907 41643 + 1165 0.000913
Thoracic ~ 42459 + 744 42225+ 981 0.113
Lumbar 42973 £ 767 42822+ 939 0.348
Sacral 43206 £ 760 42713 + 552 0.00445
Table 2
Body Surface EMF in the Control Group (nT)
Before After
Location (Mean = SD) (Mean = SD) P
Cervical 42711 3175 43020+ 3119 0.115
Thoracic 43982 + 3212 43854 £3166 0.187
Lumbar 43738 +2951 43686 £2875 0.583
Sacral 43995 +3061 44074 +£2778  0.505
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Figure 4 EMF measured on the control subjects’ body
surface at 4 spinal locations before and after a
chiropractic assessment without adjustment (n = 20).
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Figure 5 EMF measured on the experimental subjects’
body surface at 4 spinal locations. (n = 24) before and
after the Toftness chiropractic adjustment.

showed a significant decrease in EMF (mean + SD in nT)
after Toftness chiropractic adjustment at the cervical re-
gion from 42449 + 907 to 41643 + 1165 (p < 0.01) and at
the sacral regions from 43206 + 760 to 42713 + 552 (p <
0.01). The EMF at the lumbar region decreased from
42973 + 767 to 42822 + 939 (p > 0.05) and the EMF de-
creased at thoracic region from 42459 + 744 to 42225 +
981 (p > 0.05), but did not reach a statistically significant
level (Figure 5). The average decreases of the EMF in the
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cervical region and in the sacral region were 806 nT and
493 nT, respectively (Table 1).

In the control group, EMF readings were taken in the
same fashion as in the experimental group but there were
no significant EMF changes in all four locations (Table 2,
Figure 4).

Discussion
It has been well documented that electrical current exits
at all muscle and nerve cells to maintain resting mem-
brane potential and action potentials.2> This electrical
current is easily measured on the body surface using the
electrocardiogram (ECG) for recording of the electrical
activities of the heart.242> Electromyogram (EMG) is an-
other commonly used instrument to determine the muscle
electrical activities under varying conditions.26-27

An electromagnetic field (EMF) is produced whenever
there is electrical current flowing around the body. The
EMF strength on the body surface is determined to a
large extent by the muscle mass and nerves that supply
the muscle fibers.28 This can be demonstrated using a
surface EMG on the forearm muscles. The EMG tracing
shows minimal deflections during resting but shows max-
imal deflections as the muscles are engaged in strenuous
contractions. When the muscles fatigue, the deflections
on EMG tracing become reduced, indicating a lowered
electrical current across the muscle fibers. The increase
and decrease in electrical current is always associated
with the changing body surface EMF. Therefore, it is cer-
tain that EMF exists on the body surface. However, it has
not been previously determined whether a Toftness chiro-
practic adjustment affects the EMF of the body surface.

There was evidence that chiropractic adjustments af-
fect certain parameters that may change body surface
EMEF. Examples of these include (1) electrical potential
changes across the cell membrane by K+, Nat and Cat*
movement, (2) the electrical current at a cellular level;
and (3) the muscle mass of a human subject. However, re-
laxation of muscles after chiropractic adjustment may
cause changes in EMF. Relaxation of muscles reduces the
electrical deflections which are closely correlated with
lower body surface EMFE.2% Tt is also quite possible that
relaxation of muscles causes a decrease in the electrical
current around the cells leading to reduction of EMF on
subjects’ body surface.

Findings in this study show that the Toftness chiro-
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practic adjustment may reduce the EMF on subjects’
body surface. In order to confirm that this reduction of
EMF was not associated with changes of those environ-
mental factors, such as EMF in the room and on the ad-
justing table on varying times, the EMF in the room and
on the motorized and non-motorized adjusting tables
were recorded. It was determined that there were no sig-
nificant EMF changes in the room and the plain wood ad-
justing table. The EMF reading changed minimally when
recorded every five minutes on the table surface without
human subject. Even with the subjects lying on the ad-
justing table, the EMF showed no significant reductions
on the body surface. The reduction of EMF was only
found in the cervical and sacral areas in subjects after re-
ceiving the Toftness adjustment. The motorized table
showed very high EMF readings and was not used for the
Toftness chiropractic adjustments in the study.

The reduction of EMF in the cervical and sacral re-
gions following adjustment reached statistical signifi-
cance. The average changes in EMF after chiropractic
adjustment were 806 nT in the cervical and 492 nT in the
sacral area. It was interesting to note that the reductions
of EMF in the cervical or sacral area correspond to rela-
tively low EMF pre-reading in the cervical area and high
in the sacral area. In this study the EMF readings can be
high or low before the chiropractic adjustment and it was
the adjustment that led to the reduction of the EMF. Fur-
thermore, the low force adjustments were given in most
cases to the cervical and sacral regions. This might be an-
other contributing factor in that the cervical and sacral re-
gions were the areas that showed significant changes
after the chiropractic adjustment. Although thoracic ad-
justments were attempted in some cases, the EMF read-
ings were too variable to show a statistically significant
difference after the adjustment despite a clear trend of re-
duction of EMF as a group. The lumbar region showed
EMF reduction after the adjustment but did not reach a
significant difference. These findings are similar to a pre-
vious report by Toftness’ that the sacral and cervical re-
gions are the areas of highest sensitivity using the proper
analytical procedures!®. Subjects in both groups did not
know the EMF testing but most of the students had
learned Toftness adjustment in classes.

The major limiting factor for the study was that the
EMF reading was taken before and after only one adjust-
ment for each subject. This is not normally practiced by
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field chiropractors. A typical patient care consists of a
few weeks of care and a number of adjustments. There-
fore, a long-term study on the effect of chiropractic ad-
justment on body surface EMF is needed.

Conclusions

Normal human subjects showed a significant decrease in
body surface EMF in the cervical and sacral regions after
the chiropractic adjustment. The mechanism of the reduc-
tion of body surface EMF is not yet understood, but it
might partially be due to relaxation of the surrounding
muscles. This pilot observation provides basis for further
large scale randomized controlled studies. Another un-
solved issue is the significance of the reduced EMF read-
ing after the Toftness chiropractic adjustment and it’s
relation to clinical conditions. These concerns and ques-
tions will be investigated further on patients with clinical
conditions.
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