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Thesisabstract

Backgound and purpose: Reflexology is one of the top six complementary therapies

usedin the UK.Reflexologists clam that massae to specific points of the feet increass blood
supply to referred or $happS Rofpans in the body. Empirical evidenceto validate this clam is
scarce.This three-phase sudy measued changes in haemodynamic parameters in sibjects
receiving reflexology treatment goplied to specific areasof the foot which are thought to
correspondto the heart (intervention) compared with reflexology applied to other areas on

the foot which are not (control).

Methods: 16 reflexology-naive healthy volunteers, 12 reflexology-naive patients with

chronic artery disease (CAD) and 12 reflexology-naive patients with heart failure (HP received
active and control reflexology treaments in three randomised, placebo-controlled, double-
blind repeated measues stuies. In each study the subjects were observed over six ime
periods under the two conditions and randomised to receive either intervention or control
treatment. Outcome measures included Beat-to-beail @bn-invasive continuous measuement
of heart rate, diagolic, blood pressure,stroke volume, stroke index, cardiac output, cardiac

index, total peripheral resstance,barorecepor reflexsensitivty, and heart rate variability.

Results:  The effects of reflexology treatment were modes. Therewere no significant

differencesnoted in any of the measuredhaemodynamic parameters in either the CAD or HF

intervention or control groups. Cadiac index decreased significantly in the hedthy volunteer
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intervention group during left foot treatment (LFT) (baselne mean 2.6; (D) 0.75; 95% CI + -
0.38vs. LFTmean 2.45; SDO0.68; CI10.35) with an effect size (p=0.035, omegasquared effect

(w2) =0.002; w =0.045).

Cortlusion: Thefindings suggest that reflexology massae applied to the upper part of the

left foot in the area thought to relate to the WS I Nidy®Rave a modest specifc effect on the
cardiac index of healthy volunteers, but no speciic haemodynamic effect on patients with

various gradations of cardiovascular dsease.
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Chapterl

1.1. Background to thehesis

Thisthesis examined the complementary therapy cdled reflexology. The thesisenquiry was
necessay becatse one of the interventional cardiologists at the Ragmore hosptal realised
that a number of his cadiology patients were using various forms of complementary and
alternative medicine (CAM) alongside their conventional pharmacological, sugical and
rehahbilitation interventions. When patients asked him about the potential risks and benefits
of various CAM, the lack of arobust CAM evidence basemeant that he did not have sufficient
information to answer their quegions from a sdence and evidenced-based perspedive. In
respanse, | wasrecruted as a PhD student so that a dedicated enquiry could be undertaken
into the risksand benefits as®ciated with CAM use in cardiac patients. The PhD brief was
simple. | was to use the principles of scieme and evidence-based medicine in order to
edablish if any of the popuar CAM therapies offered specifc risks or benefits for cardiac
patients. However | wished to pursue this enquiry was my choice. Theinvestigation began
with a brief audit of CAM use amongst cardiology outpatients in the Ragmore hospital. The
audit showed that 52% of cardiac outpatients reported using one or more forms of CAM at
some point. The top five most popular were reflexology, acupuncture, osteopathy, massae
and chiropractictherapies (1).  Theaudit resuts appeared consistent with published survey
evidence which siggeds that reflexology, acupuncture and massa@e are amongst the top six
most popular forms of CAM used in the rest of the UK (2). Of thesethree therapies,
reflexology is unique in that in makes very specific (and therefore testable) haemodynamic
organ-perfusion cladms that are directly relevant to the cardiac patient population.

Reflexologists clam that discreetareasof the feet YhapCor correspond to individual organs of

24



the body. Reflexologists believe that by applying reflexology foot massaje techniquesto these
areas;blood flow is increasedto the corresponding organ, via meansof a specific reflexology
effect. This therapeutic claim is highly relevant to cardiac patients, who often have
compromised coronary perfusion rates. Theaefore as no data was found to be available to
help cardiac patient purchasersand clinicians address the appropriateness, saety and quality
concerns of the specific haemodynamic effect clam, this area was identified as a clear

researchpriority and asa consequence, became the focusof thisthess.

1.2. Introduction to the thesis

Reflexology is acomplex massae therapy. It is basedon the ideathat the feet offer a perfect
scalal-down representational template of the human body as a fundamental biological design

(3). Inthis model, discreet areasof the feet (calledreflex points) are thought to correspond or

YhapQto specific internal organs within the body. Each internal organ is thought to be
represented by anindividual reflex point area (4). Thergistslearn the location of these points
by studying reflexology foot maps or charts and are trained in distinct massage techniques
unique to reflexology (5). Thefounder of reflexology, Ewnice Ingham, clamed that reflexology
massae to the associated reflexpoint on the feet increasesblood supply to the organ (6). In
her teachings, this specit haemodynamic effect is believed to be quite distinct from non-
specifc massage components, even though these components can evoke systemic
haemodynamic responses intheir own right.  Non-specifc effects include physical touch,

therapeutic exchange and placeboeffects, (7-10).

The International Institute of Reflexology (IIR)report having at least 25,000 trained member

therapistsworldwide (11). Theydeliver training coursesthrough 11 global franchisedtraining
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branches(12) and are currently the largest UKreflexology training provider (13). ThellRoffers
professonal reflexology training exclusivdy and explicitly based on InghamQ &heories (14).
With this level of international commercial training provision, reflexology clearly has a
considerable level of invedment. Global spending on complementary and alternative
medicine (CAM) is estimated to be $40 billion per annum (15), with £1.6 billion spent annually
in the UKalone (16;17). Reflexology is one of the most popular CAM therapies usedin Norway
(18), Denmark (19), Northern Ireland (20) and Scotland, Ergland and Wales (16;21).  Individual
reflexology sessbns cancost from £15 (€18) - £70 (€84) per treatment. Typically, 6-8 ses#ons
are recommended by therapists to in order to gain the optimal therapeutic resuts (22;23).
Therdore the cost of an eight-week series could easly be in excess of £400 (e480) if an
average of £50 (€60) per sesson is paid. Onereview of reflexology even suggests figures of up
to £1000 (€1195) per year for repeaed blocksof treatment may not be unusual for a patient

with chronic healthissueq24).

1.2.1 Qstification for research

TheHouse of Lads Selet Committee report on Complementary and Alternative medicine (17)
concluded that any complementary therapy treatment clam should have a body of evidence
to substantiate that such aclaim can be shown to be a specifc effect above and beyond
placebo. The Kigs Fund Report (2009) also acknowledges the need for complementary
therapiststo provide robust explanations of how specific key interventions at the heart of their
therapies work. Thisis seen as important in order to justify both clinical worth and cost
effectiveness(25). Forexample, if the clam of a spedific haemodynamic effect is proved to be
unfounded, it could be argued that reflexology is completely indistingushable from simple
foot massae. Furthermore, 84% of 7032 members of the public who responded to a poll

hosted by the Economist website,asking whether researchinto alternative medicine is a waste
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of time, voted in favour of further CAM research (26). And in the local cardiology outpatients
audit, 66% of regpondentsfelt that CAM shouldbe available within the NHSand 88% want the
NHS to fund more CAM research (1). Theefore reflexology safay and product quality are
important healthcare and public interest research priorities (27), particularly in relation to the
unique therapeutic clam of a specifc haemodynamic effect in reflexology. Any therapy that
makes such a definable (and potentially tesable) prediction as this should be avaiable to
provide evidenceto demonstrate that the product quality delivers asclamed. Also, if it does,

that the specifichaemodynamic effect is safe andeffective for all itsusers.

Generaladverse treatment effects from reflexology use may nclude both intrinsic safey issue
of contraindication for some patient groups, and extrinsic quality issues such as poor
standardisation or quality control of the treatment delivered (27).  For the cardiac patient
population, the intrinsic safety issue concernsthe clam of a specifc haemodynamic effec. If
the haemodynamic claimis vdid, atreatment-induced change in haemodynamic status may be
beneficialin some types of cardiac disease. However it may have potential safety isaues in
others. Thiseffect is important to quantify. A significant proportion of people do not seek
advice from their primary hedthcare physician before using CAM, or discbse its use
afterwards @8). Furthermore, evidence sggeds thatup to 36% of cadiac patients are using
some form of complementary therapy such ashomeopathy, herbs and various types of
manipulation massae in an attempt to manage agpects of living with cardiac diseasethat are
not met by conventional methods (29;30). Thelocal suvey of cardology outpatientsrevealed
that majority (52%)reported the use of at leastone complementary or alternative thergpy (1).
Cadiologists have voiced concernsthat cardiac patients may be particularly vulnerable to the
effects of CAM for several reasons. These include adverse drug interaction, reduced
adherenceto conventional thergoies or potential adverse effects amplified by the lack of CAM

product standardisation (31).
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Reflexology literature appears inconsistent on the appropriatenessof reflexology for cardiac
patients. WHeart or circulatory problema &e listed asboth an indication for treatment (32;33)
and as a contraindication where treatment shouldbe avoided (34-37). Some literature even
claims that the treatment-related increasein haemodynamic circulation can adversely stress
the camiovascuar system. Also, that it can potentially affect patients with mechanical
implants suchas pacemakers and artificial heart valves (38). Thee is also confusion in the
educational literature about whether massage applied to the area of the foot thought to be
as®ciated with the heart (the heart reflex point) carieswith it the risk of a potential adverse
effect for camdiac patients. An analysisof teaching books listed in the professonal reflexology
education recommended readng list (39) revealsthat different opinions are clearly evident.
Ingham herself clams that cardiac conditions such asangina respond well to reflexology
treatment to the heart reflex point area(3). She advisestherapiststo ¢set to and work it (the
imbalance) out€ , the author stating that dit is certain no harm can be done by working on a
reflexé (40). In mntrast two other authors (41;42) propose a markedly different strategy. The
first advises theraists to treat the heart imbalanced reflexarea withonly a moderate gentle
pressue, particularly on older people with chronic heart disease. And to redrict the
treatment length to a few minutes only (43). Theother (42) advisescaution in treating the
heart reflex area, stating thatit is better to treat the indirect reflex areas rather than the heart

point itself, wili Kverystrong stimulié¢ seen ascharmfulé for patierts with heartdisease(44).

In addition, foot reflex point variation gppearsto exist in clnical practice. Raher surprisingly,
given the central importance of the therapeutic claim of a specit two-way connedion
between distinct areasof the feet and increased perfusion of the $happS Rifernal organs,
the vast majority of publishedreflexology maps do not appearto exhibit any consenss about

wherethe various reflex points on the feet are (figure 1.1). Given this degree of variation, it is
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not unreasonable to suggest that if the map terrain is inconsistent on the feet, then the

therapeutic premise that assurmes the existence of two-way haemodynamic connection would

appearto be serioudly flawed. This ndicaesa significant product quality issue.
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Fgure 1.1 Inconsistent reflexology foot maps

As no data is available to help cardiac patient purchasers and clinicians aldress the
appropriateness, safety and quality concerns of the reflexology perfusion claim, this areais a
clearresearch priority. Therefore this thesisaimed to examine whether there are any specifc
haemodynamic benefits, product quality or sdety issues asociated with reflexology treatment

in healthyvolunteersand cardiac fetients.
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1.3. Summary of theremainder of chapter one

Chapter one now examines the educational reflexology literature. Thisprovides a context for
chapter two, which examines the reflexology scientfic literature. The remainder of chapter
one is structured asfollows. Hrst, reflexology model validity is defined and its importanceto
the thesis equiry explained. For ths purpose,the history of reflexology is disaussed fom the
inception to present. Thisstarts with an in-depth analysisof the Ingham text which provides
the foundation for commercial reflexology. Next, the contemporary commercial reflexology
education and training structure is described.  Fom this, validated sources of reference
literature are established and from this list, key modern educational literature is identified.
Qurrent reflexology teaching material is thenreviewed and contrasted to InghamQ geflexology
model. Thisis done in order to gain a pergpective of reflexology that enables sufficient model

validity to be egablishedin the thesis.

1.4. Reflexology mockl validity

In order to accurately represent reflexology in the thesis, it was necessary to egablish an
understanding of its theory and practice from the perspedive of the reflexologist practitioner.
Re®arch nto CAM therapies need to endaure that the study has accuately refleded the
unique theory and practice of the therapeutic intervention. Thisis defined as egablishing
maodel validity for the therapy (45). For example, if a study usestrained thergpiststo deliver a
CAM intervention, were the therapists adequately trained and experiencedin delivering the
therapy under invegigation? And did the treatment procedure adequately represent the
therapy under investigation?  Also, was the application of the therapy clearly defined,
appropriate and accuate for the study population?  In other words, the researcher must

develop a degree of expertise in the therapy to ensure that the requirements for model
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validity has been met (45). To adiieve this, only recommended versions of reflexology
teaching material endorsed by dominant professonal reflexology organisations and the most
popular commercial reflexology educators were referenced. Thisteaching material included
the two key historical texts by Ingham that provide the entire conceptual foundation for
modern-day reflexology. InghamQ first book was reviewed in depth in order to identify the
causal mechanisms thought to be involved in the therapy. And to undersand where the
inconsistent foot maps, specific haemodynamic efiect claim and beliefs regarding cardiac

patient indication originated from.

This analysis was possble becawse desptie its international popularity, reflexology is a
relatively recent therapeutic invention. Thismakes itunusual in CAM terms. Most CAM
therapies are basedon traditional beliefs, theories and cultural meaning of various indigenous
populations. These are most typically Adan, Africanor Easern, and have been usedin these
communities often for thousands of years(46). In contrast, the first documented appearance
of the theory that provided the foundation for reflexology appeared rektively recently, in early
twentieth century America. Theefore reflexologyQ gelatively shat history allowed a unique
opportunity to examine the haemodynamic chim, proposed treatment effects and
hypothedsed causal mechanisms from inception to present.  Its novel concepts were first
described in a book by Dr William H Htzgerald. FtzgeraldQ #&eories and the subsequent
Ingham publications are therefore key referencepoints for all other reflexology publications to

date.

1.5. Ealy history

1.5.1 Dr WilliamH FRtzgerald
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Htzgerald was the originator of the distinct theory that forms the basis for modern-day
reflexology. Hewasan eary twentieth century graduate of the Medical Stool of University of
Vemont (33). In 1912, during his tenure as head and surgeon of the Nose and Throat
Depatment of St Francis Hospital in Hartford, CGonnectiicut, Ftzgerald clamed to have
acctentally discovered that pressue on the muco-cutaneus margin (where the skin joins the
mucusmembrane of the nose) ¢ resuted in an anaesthetic effect as powerful as ocane. This
simple action seemed to him to yield extraordinary resuts. He spent the next six years
experimenting further by applying various forms of pressue to external peripheral areasall
over the human body (47;48). His experimentation led him to devise a theory aout how two

key agpeds of the human body worked.

Hrst, FHtzgerald came to believe that the body is divided into ten distinct anatomical zones or
regons. He believed this designwas biologically fundamental to the designof the human
body. He hypothesised hat there were five zoneson either sideof a central median line down
the middle of the body, with eachzone assimed to be of equal width (49). Each zone was
thought to relate to the relevant fingers and toes of the body. The outer-most zone
enoompassing the thumb and extending up the arm through to the head and down to the
greater toe. The next zone relating to the second finger and second toe using the same vertical

longitudinal shape and so on (50) (figure 1.2).
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FHgure 1.2. Ftzgerald@ conceptual model - the body is divided into ten longitudinal zone

areas

Htzgerald alsobelieved that the inner and outer aspectsof eachzone had an active biological
correspordence. He thought that all the body parts found in each zone were interlinked,
which means thatpain or diseasein any one part potentially affected the restof the zone (50).
Forexample, any inflammatory processesor injury in a zone areaon the periphery of the body
may excite, or be respmsible for, diseaseor inflammation throughout any part of the internal
correspording zone (50). Alternatively, any internal inflammatory disease processs within a
given zone may be responsible for peripheral inflammatory imbalances or symptoms

manifesting in the external part of the zone (50).

Thesetwo ideas were basedon his clinical observations of human reflex responsesto pain or
emotional distress. He interpreted unconscious reflex actions such as the gritting of teeth
whenin pain, claging of an injured limb, and the gripping of a chair when in agony, assigns

that humans display a native involuntary urge to apply external pressure on the skinin the
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relevant zone in timesof pain (50). And he believed this automatic responseto pain stimulus
wasspecificallydesighed to stimulate a ratural condition of anaesthesiawithin the zone 49).

Basedon these asaimptions, Ftzgerald hypothesised that it waspossble to treat internal pain
through sustadned, direct (non-acciental) pressue applied to the relevant outer region of the
affected zone (51). He then extended the theory and hypothesisedthat applied external
pressue could also W @&dfhost types of underlying ilinessor diseasein the internal body
regon below (52-58). He defined this new theory of the body as da sciene¢ and named the

manual pressue techique, 2one therapy (50).

1.5.2 Causal mechanisms

Htzgerald spealated about several mechanisms of action to explain the analgesic effect of
direct (non-acciental) pressue. He considered dnerve blocké as one potential component.
He hypothesisedthat applied pressureto the nervesrunning from an njured zone extremity to
the brain potentially dinhibits or preverts the transmission to the brain, the krowledge of
injuryé. Thiswas thought to be done by inducing a state of inhibition in the relevant zone
nerve impulses (50). The W @atizS echanism of action was thought to involve lymphatic
relaxaion and flow stimulation. However apart from the lymphatic system, he offered no
other rationale to explain the exact mechanism by which direct (non-acctental) pressue was
thought to cure disease(50). Theefore his spealations appeared to be based on nothing
more than his personal beliefs about how the body works. Ftzgerald published one book
during his lifetime, éZone Thergy for Relieving Pain at Home¢ (59) in which he outlined his
theories and clinical case studies. There is no mention in this book of a specifc
haemodynamic effect aiising from zone thergpy. His only reference to any kind of
haemodynamic component is nan-specific. He advises aganst the constriction of blood vesséds
by dundwe irritation of the nerve zones 50) Gaused by excesswe pressue of tight belts,

corsets or collars. He offered no spedfic treatment recommendations for cardiac disease
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either. However FtzgeraldQ @leasplayedan important role in the formation of reflexology as
his theory of two-way therapeutic correspondencesbetween the internal and external formed

the basiof reflexology therapy.

1.5.3 Eunce Ingham

Reflexology asiit is practised today wasdevised by Euwice Ingham. Ingham (1889 ¢ 1974)
initially trained and worked as a physiotherapist in the early 1930Q &L1). Alongside her
physiotherapy practice, Ingham leamed zone therapy from a student of FtzgeradQ &7). She
then made several ciucialamendmentsto its theory and practiceand distinguished herversion
of manual pressue therapy by naming it reflexology. e offered no logical justification for
these changes. Therfore the remodelling of FtzgeraldQ zone therapy appeared to be based
on nothing more than her own personal beliefs about how the body works. Ingham published
two books outlining her novel theories,6Qoriesthe Feet canTell¢ (1938), and 6Soriesthe Feet
Have Told¢ (1951). Thesebooks have a seminal position in contemporary reflexology practice
as the theory and practice of reflexology originates from these two publications. They also

form the core curriculum of the commercialy dominant IIRtraining method (60).

1.5.4 & { (egtHeet can telf €938)

In her first book, Ingham acknowledged HtzgeraldQ Zone model theory (61). But differentiates
reflexology from zone therapy by proposing that the feet are the most sensitve external zone
area of the body (47). For her, the feet offered a perfect scaleddown representational
template of the human body. In this model, the toesrepresent the head. The ball of the foot
represents the upper part of the body. The heel representsthe body parts below the waist

(62). Theleft foot represents the left hand side of the body, the right foot the right hand side.
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And the midline of the body maps to the medial planter region of both feet. Ingham sawthis

scalel-down representational template as gundamental biological desgn (33).

Within this larger corresppndence,sheassumed that individual areason the plantar surface of
the feet were linked to distinct bundes of discreet nerve endings. Ingham referred to these
areasasreflex points (63). Refkx points on the left foot were thought to correspond to the
relevant organ(s) on the left side of the body midline. Refkx points on the right foot were

thought to correspondto organs on the right (4). Eachindividual point correspanded or

YhappS R®a specifc internal organ within the body (4) (figure 1.2). Thereflex points were
assimed to be linked to the referred organ via means of a discreet feedback loop which
maintains the two-way correspondence (4;63). The 622 miles of tubingé that make up the

blood stream and as®ciaed énerve endingse and capillariesin the feet were believed to form

the biological bass for the two-way connection (64).
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Fgure 1.2. Ingham@ reflexology map of the feet
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Ingham changed HtzgeraldQ &ustaned manual pressue technique to a form of moving
massae techiques unique to reflexology. She developed unigue massge technigues,
delivered primarily with the thumbs. In her book, the thumb massage technique is described
asa ¢slow creepng and slight pulling back movernente (65).  And rather than applying static
pressue to anywhere in the peripheral zone aress, as Ftzgerald did, she applied moving
massae pressue primarily to the reflex points on the feet (62;63). InghamQ &ationale for the
effectiveness of reflexology massage relied on her theory of the human body as being
constantly in motion. She writes that the dnatural musaular activity of each orgay” (keepsdits
whole nerve canal free from detrimental obstructioné.  $e asaimed that if a nerve canal or
organ becomes WagishQadbstruction then impairs the nerve canal flow (63). Obstruction was
thought to manifest either as a form of perceived WrittinS & @ Serse of Wrystl f und@r the
planter skin of the sole of the foot), or physicaltenderness. For Ingham, the perception of
gritti nessin a reflex point wasa sgn of accumulating ¥ O N2 @ filin hér model of the human
body, crystaline deposits or tenderness either suggested a localisedperipheral mbalance. Or
they indicated a state of imbalance in the corresponding organ (66). In her writing, Ingham
varied in her explanations of the nature of the crystalline substances. She described them at
various times as chemical deposits, poisonous aci, crystaline deposits or toxins (61). She
offered no explanation asto the origins of thesetoxins. Nor did she specify the name of a
single, identifiable chemical toxin whichcould be measured or extracted for testing. The only
exception to this wasthe occasonal mention of WakiumQdeposits giving rise to W dQxystals

(63).

Ingham assuimed that reflexology massae applied to these gritty or tender foot areas broke
down the congegtive toxic deposits or Wloc] I 3 i th&underlying Herves((66). And as the
nerve-reflexes in the feet were mapped to corresponding organs via discreet circulatory

feedback loops, the circulation to the correspording organ would improve as a result (66).
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Which fr her, meant that éNature¢ could then repar whatever may have caused the

imbalance in the firgt place (33). Ingham seemed to distinguish the disslution of circulatory

Blockaga (from the potentially hazardous biological nterpretation which swgeds
dislodgement or break-up of a blood clot. The dislodging of a blood clot could turn into a
potentially life-threatening circulathg embolus. In the case of treating cardiac patients,
InghamQ assertons of dissolving blockages would seem to suggest a product safety concern.
Over 2% of post-myocardial infarction (MI) patients present with clinicaly evident systematic
embolisms. Over 60% of patients with a large anterior MI have an increa®d risk of embolic
thrombus (67). However Ingham made no referenceto this increased risk amongst the cardiac
patient population. Thisimplies that she did not regard the WloO | | D&viéeéh the reflex
point and the corresponding organ asbeing material in nature.  This sems somewhat
inconsistent with other ideasabout reflexology, as she also proposed that blockages (in the

form of crystaline deposits) were palpable on the soles of the feet.

Ingham promoted reflexology for the succesful treatment of camiac disease and reported
several casestudies involving the treatment of cardiac patientsin her book. She believed the
idea of two-way correspondencesto be so fundamental to the biological designof the human
body that if she found no tendernessor deposits in the heart reflex of a person medically
diagnosed with heart disease, she believed the medical diagnosisto be wrong (68). Ingham
regarded the heart reflex point as a potent indicator of the condition of the heart and the
coronary arteries (40). Readers are advisedthat ¥endS NJ/ $hdh& keart reflex point areais
evidence of congestion in the arteries and veins suroundng the heart. They are then warned
that congestion eventually leads to life-threatening clots. Ingham tells her readers that the
heart must be dXflushedwith the proper blood supply, which you will be able to give it by

freeingthese nerve endings of all acidor cacium depositswhere there isatender refleE £40).
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InghamQ & tméniNgrategy recommended that practitioners work the heart reflex area
gently at first (if tender). However she advised that they return to work on it two or three
times during the treatment ses$on. In casesof acute Angina Pedoris, she claimed to have
treated a number of casesvery successlilly and advisesthe following treatment approach -
&.if the pain extends up toward the shouber and neck, work up towards theroot of the fourth
and fifth toes. Keep trying until you find the tenderness,then setto andwork it outXyou must
work on the foot according to the location the pain around the heart. If the pain extends
down toward the arm, work around the baseof the little toe, as pointed out and directed for
trouble in the &ioulder. Snceit is certain no harm can be done by working on areflex,there is

no need to hesitate, but set out anddo all the good that can beaccomplishedé (40)

1.5.5 @ { riegthe feet have told¢ (1951)

In her second book, Ingham seemed to have re-interpreted her original notions of éNaturS é&s
being the healing agency invoked by reflexology massage. She now described the internal
healing energyl delecHo-magneticQ durther@ore, the reflex points in the feet were no longer
descrbed as nerve bundes, but as Yeiminl- f idvEved in the flow of electro-magnetic force
throughout the body (69). In a chapter entitled dTerminalst, she made an analogy between
her hypothesisedreflexes and the Y&iminl- fe@ls of the arteries, where they transform into
veins. She now speailated that WloO | | Ingpeéd@the benefical conduction of the electro-
magnetic forcesof the eath into the feet terminals (70). Ingham alsointroduces calcifi@tion
of the arterial vessels asthe key cause of high blood pressue. She cites the primary cause of
this condition as faulty WininationQor tension often found following a ‘Historted mental
attitudS (71). However it is not clear whether she related the calcum involved in
hypertension to be the same calcum involved in her crystalline toxic deposit theory. In this
second book, she offered no direct treatment strategy for either calcifiation reduction or

faulty elimination, save for adopting a more cheerful countenance (71).
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1.5.6. Incorsistencies in Ingham@ reflexology theories relevant to the
thesisaim

Asthe commercialy dominant IIR offers professonal training exclusively and explicitly based
on Inghams theories (14), her treatment strategies for both cardiac patients and the heart
reflex point were highly relevant to this thesisenquiry. Ingham repeaedly assets in her work
that there isa direct feedback system between peripheral reflex areas of the feet and the
correspording internal organs of the body. And that by virtue of this distinct connection,
reflexology massage is able to improve or restore blood circulation to the corresponding organ
(66). However the analysis of InghamQ éeflexology reveded that the inconsigent foot maps
and haemodynamic effect clam have their roots in her work. Asthe thesisaimwasto provide
the first quality and safety data for reflexology in camiac patients - based on InghamQ a
assimption of a two-way, haemodynamicaly active connedion - these inconsistencies
highlighted the product quality issues inherent in the commercialy dominant version of

reflexology.

Frst, with regads to the inconsistent foot maps, Ingham changed the location of many of the
reflex points throughout her 30 year reflexology teaching career. The point locations were
changed at various times in order to make their organ correspondencesmore anatomicaly
accuate in the representational template model. This was reportedly done in respase to
increaed scepticism from the medical professon (47). Ingham offered no explanation in her
two books asto how the existence of atwo-way haemodynamicallyadive connection could be
maintained if the YhappS R Q poliS EHargdl bcafon. Nor is ths theoretical
inconsistency disaussed on the IIR website. Furthermore, if Ingham@ idea of scaleddown
representation of the body on the feet is taken literally, the heart reflex point should be

located on the medial agoect of the left foot for accurate anatomical representation.  Yet
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Ingham continued to believe that the heart reflex point waslocaed in the mid regon of the
ball of the left foot, in the areabeneath the fourth and fifth toes. Of all the reflex points, this
wasthe one point location that remained consistent throughout her teaching career (47). As
the location appeared to be determined by little more than intuitive opinion, it seemed
incongruent with her theory that the feet offer an anatomically accuate scaleddown
representational model template of the human body. Again, there is no disausson of this

incongruent reflex point placement inher booksor on the lIIRwebsite.

The analysisof InghamQ &eflexology also revealed that the beliefs regarding cardiac patient
indication emerged from her work. Ingham@ recommendations for treating cardiac patients
and the heart reflex point itself clearly implied that she saw no harm in working the heart
reflex area. Furthermore, she advised repeated work to the areaduring a treatment sesson.
Therdore, for the purpose of the thesisenquiry, InghamQ BEw for treating patients with any
gradation of heart disease was categorised as a therapy speific bendA (bebef. In other
words, she saw no risk in working the heart reflex point, or in retuming to work the point,
regardlessof any underlying cardiac disease. Furthermore, she believed that treatment would

provide a specific benefit to the cardiac patient receiver, regardlessof cardacdiseaseorigin.

Asthere are evident conflicts in reflexology literature regarding the indication of reflexology
for cardiac patients and treatment strategiesfor the heart reflex point, it was necessary to
compare modern reflexology therapeutic beliefs with InghamQ therapeutic beliefs. Theaim of
this was to understand why some practitioners regard reflexology as contra-indicated for
cardiac patients, despte IhghamQ @&ssrrances to the contrary. And to understand how
maodern practitioners resolve the reflex point location inconsistenges in clinical practice. For
this purpose, the contemporary reflexology education and training structure was identified so

that only validated and approved sourcesof referenceliterature were referenced.
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1.6. Contemporary reflexology inthe UK

As CAM therapies including reflexology became more popular in the UK, The House of Lords
Select Committee report on CAM (2000), the Kings Fund Report (2008), Profesor SoneQ
voluntary regulation proposals ad the Faleral Working Group recommendations
(21,25;72;73) reported on the need for improving professonal CAM research and educational
training standards. The Complementary and Natural Healthcare Council (ONHC) wasset up to
regulate professonal standards for a UK-wide voluntary register of CAM practitioners. This
regster includes reflexologists (74). The CNHC aims to protect the public by enauring that
CAM registrants meet minimum practitioner quality and product safdy standards in their
practice. Basedon this assurance of quality, the Department of Health recommend potential
purchasersof CAM to consult a CNHC registered praditioner wherever possble (75). Quitably
gualified reflexologists are currently eligible for entry to the ONHC Regi¢er if they have
undertaken a validated programme of education. And have gained professonal regstration
status which meets the QNHC requirements (76). If the practitioner applies for ONHC
regstration, they are obliged to continue a setamount of profesgonal development training
every year. Membership of the ONHC meansthat the reflexology professon is more open to
public scutiny.  But at the same time, it is a brm of guarantee to the public that the
reflexologist has atieved an approved kvel of training. And that the traning has been
recognised as being of professonal stardard. Regstration of the ONHC is voluntary at this

time, but it is generally assimed that membership will becdme mandatory in due course.

The ONHC currently recognises three professonal reflexology as®ciations in the UK which
exist to represent the intereds of professonal reflexologists. Theseare the British Refl&ology
Associabn (BRA)the International Federation of Reflexologists (IFR) and the Assaiation of
Reflexologists (AoR). These member associations sit within the larger UK Refexology Forum

council, a top-level organisation which operates as a voluntary overall regulator of the
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professon. In 2004, in line with the CNHC requirements for standardisation of training, the
Reflexology Forum developed a set of common standards for the practice and training of
reflexology. Thesestandards now form the dcore curriculumé of reflexology training. Theyare
basedon the National Ocaupational Standards set down by the Skils for Health Council. The
curriculum, caled the Wevel 3, 7 Unit Reflexdogy Practitioners DiplomaQconsists of 7 pre-
defined modules (77). This modular core curriculum was adopted by all the major acaedited
reflexology training providers. It was also recognised by CAM/health and beauty vocational
awarding bodies, suchas City& Cuilds, VCIC, ITEC axd ABC Awards (77-79). Refkxology
students must meet all seven module requirements, gain a current first aid certificate and
have professbnal indemnity insurance to be eligible to join the AoR or IFRR. However there is
no professonal obligation to maintain the first aid cettification after graduation.  BRA
membership criteria differs in that they only offer membership to those practitioners who
have sucassilly completed the bespoke Ewnice Ingham modular training at one of the IIR
training centres. However completion of the @re curriculum is not a mandatory pre-requisite
for profesgonal practice; any person can set up businessas areflexologist and operate without
professonal member or accredited status, regardlessof the stardard, length or quality of their

training.

The Refexology Forum@ core curriculum has a recommended readng list of original teaching
texts publishedon the forum website (appendix 1). Whenthe list was seached for available
publications for the thesis analysis,many of the books appearedbe out of print or no longer
available, except as seond-hand versions. However seven of the key available teaching texts
were still available, inclding the two key foundational bookswritten byEunice Ingham. Basd
on this available sample, the views of the other five authors provided a W @pghaQof what

more contemporary reflexology educational theorists believe about the appropriateness of
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reflexology for cardiac patients and their recommendations for treatment of the heart reflex

point itself. And enable acomparison to be made with InghamQ @riginal beliefs.

1.7. Conemporary reflexology literature

Usig InghamQ Baemodynamic theories and confident approachto treating cardiac patients as
a reference point, the remaining five educational texts will now be discussed. Thisis done in
order to undergand why some practitionersregad reflexology as contra-indicated for cardiac
patients, despte Ingham@ asairances to the contrary. And to determine the degree of
inconsistent treatment advice given in contemporary reflexology teaching literature. Thetexts
are 6Refexology Todayé¢, dThe Complete Guide to Foot Reflexology¢, dRefexology: A Better
Wayto Healthé, 6Refex Zone Theray of the Feet: A Textbook for Thergisii agd dComplete
reflexology: Thergeutic Foot Massae for Heakh and Wellbeingé.  The regponsesof each
author were categorised acmrding to whether ther advice constituted a ‘therapy speific
bendA oiherapy spedific rA & Helef. A Yherapy speific bendA (bdbef implies that the
author sees reflexology treatment as indicated for cardiac patients. And treatment to the
heart reflex point as appropriate in this patient group. Thisview indicatesthat the author@
beliefs reflect InghamQ ariginal therapeutic beliefs. A Yherapy spedfic riskQbelief category
suggeds that the author considers reflexology or treatment directly to the heart reflex point
contra-indicated for camiac patients. This view would put them at odds with InghamQ a

therapeutic beliefs. The five key teaching texts were examined usngthis crierion.

oRefexology Tadae gwaswritten by Doreen Bayley. Theauthor was anurse who studied with
Ingham. Bayley is generally acaedited with bringing InghamQ &eflexology to the UK. She
statesthat reflexology can be of great use in helping various heart conditions; however this

recommendation comes with caveats. She advisesthat the method of treatment shouldbe
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varied according to the nature of heart trouble. She appearsto believe that treatment to the
heart reflex point has particularly PotentQeffects on the heart itself and describes a case
where overstimulation of the heart reflex point led to the person having to spend a week in
bed recovering. In the event of a subject (client) experiendng a Heart attaO | sheSstates that
the therapist should set to work on the heart reflex areafound in the left foot as quickly as
possble. She states that the impulse effect of this singe action has been known to
successflly reswscitate heart attackvictims (43).  In caseswvhere the receiver hastachycardia,
Bayky also gives a cautionary warning that the therapist should give a general relaxation
treatment before approaching the heart reflex point. Her rationale being that if treatment is
given to the heart reflex point first, it may adversely increasethe elevated pulse rate further.
In the case of older subjeds with any form of chronic heart disease, Bayley recommends
proceeding with caution, advising that the therapist only works for a few minutes on the heart
reflex point at first, and only increa®s the intensity of treatment once the patient hasrelaxed
(43). Gven thecaution she adviseswith regaidsto treatment of both cadiac patients and the
potency sheascrbesto the heartreflex point use, it seemed appropriate to caegorise BayleyQ a
approach as a ‘therapy spedfic riskQbelief in relation to treating cardiac patients and/or the

heart reflex point.

In dReflexology: A Bater Way to Healhé, author Nicola Hdl staesthat the heart reflex point is
an important area towork in all casesof heart or circulatory disease (80) and that when any
reflex area is worked, there is an increasein the blood circulation to the corresponding organ
(81). More specifcaly, sheclams that reflexology can succssfully treat dGangina, heart attack,
hypertension hypotensonX |- d/thrombosisé and for all these conditions, lists the heart reflex
point asthe key point to work (82). However shestrongy recommends care to be taken
when treating the heart reflex area in clients with chronic heart disease due to the risk of

cover-stimulatingé the heart itself (82). No clearexplanation is given of the over-stimulation
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process. Based on her cautionary approachto treatment of the heart reflex point in cardiac
patients and the potency sheascrbesto the heart reflex point use, it seemed appropriate to
categorise HallQ approach asa therapy specific riskQbelief in relation to treating cardiac

patientsand/or the heart reflexpoint.

In contrast to this approach, Kevin and Batbara Kunz, the authors of dThe Complete Guide to
Foot Refkxologyé appear to have no concernsabout treatment to the heart reflex point. Nor
do they see reflexology as contra-indicated for any gradation of cardiac disease. They
specifcaly disregad what they descrbe as the $hyli Kitgat reflexology can cause a oheart
attacke, stating that reflexology is dtotally safe¢ (83).  Theyrecommend treating both the
heart reflex point and lung areain the event of ¢heart attackse, along with the sigmoid colon
reflex point (in casepocketing of gas has causedthe increa®d pressue on the chestcavity).
In casesof angina, they advise treating the heart reflex point éhoroughlyé. This same
confident technique is advised for treating hypertension, except that the solar plexus, kidney
and adrenal points are indicated rather than the heart reflex point. Again, the authors stress
that reflexologists should work the relevant areas repeatedly and thoroughly to reduce blood
pressue. Giwen that the authors advise no caution when treating cardiac patients and regard
reflexology treatment as btally safe for camiac disease conditions, their approach was
categorised as atherapy spedfic bendA fefef in relation to treating cadiac patients and/ or

the heartreflex point.

A more cautionary form of practice is recanmended in éRefex Zone Thergy of the Feet: A
Textbook for Thergistsé. Here, author Hanne Marquardt advises caution in treating the heart
reflex area and statesthat it is better to treat the indirect reflex areasrather than the heart
point itself.  She cites deep vein thrombosis and an aneurysm (if known) as absolute

contraindications. For treatment of the heart, the guiding treatment principle is stated as
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ddepress hyper-excitability and stimulate flaccidityé, with dweak stimuli€¢ being seen as
benefical and dstrong stimuli€ as édetrimentdé, and dvery strong stimuli€ as charmfulé. The
author stressesthat this principle of caution, particularly in relation to overgsimulation, applies
particularly to patients with heart disease (44). Basedon her cautionary approach to
treatment of the heart reflex point general and the potency she ascrbes to the heart reflex
point use,Marquardii @@proachwascategorised asa therapy edficriskQ 0 B fefatdrifto

treating cardiac patients and/or the heart reflex point.

In the d&Complete reflexology: Thergeutic Foot Massage for Health and Wellbeingg, author
Inge Dougans states that reflexology can do no harm, however she advises caution when
clients present with thrombosisas she believes treament could cause the blood clot to move
(80). However she does not offer any cautionary advice regarding treatment techniques to
the heat reflex point. Also, there is no indication or contra-indications given in regard to
clients with cardiac disease. Dougans does not offer any objedion to treating cardiac patients
and regards reflexology treatment as totally safe for all disease conditions apart from
diagnosedthrombosis. Therebre her approach wascategorised as a therapy spedfic bengA i Q

beliefin relation to treating cardiac patients and/or the heart reflex point.

1.8. Cortlusion

The analysis of reflexology from inception to present in this chapter aimed to establish an
undergstanding of the therapy from the perspective of the reflexologist practitioner. Thiswas
necessay in order to edablish an accuate representation of reflexology in the thesis. The
analysisconfirmed a lackof consensis amongst contemporary reflexology theorists regrding
reflexology indication for cardiac patients. It also confirmed that there was no consistent,

stardardised reflexology treatment strategy for the heart reflex point evident in modern
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teadhing literature. This lackof consenaus presented a challenge in how to devise a valid and
safereflexology treatment for use in thethesisexperiment. Theintervention hadto be able to
compromise between the $herapy speific riskQand therapy specific bengA @pfroach of the
varyingauthors. Inaddition to the treatment type, the problem of the inconsistency of the

heart reflex point location in reflexology foot maps had to be addressed aswell.

Thenext stage in the theds enquiry wasa gystematic literature search. The aim of the search
wasto identify whether there was anyexisting evidence to support the gecific haemodynamic
effect claimsin any population group. And to egablish whether there was any existing sakety
or quality evidence regarding reflexology use in the camiac patient population. The review
also aimed to identify whether any study had developed a suitable protocol which could be
adapted to support the thesisaim in the heathy volunteer and cardiac patient group. The

findings of the systematic literary review are descrbed in the next chapter.
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Literaturereview ¢
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A Sysematic Review of Randomised Controlled Trials? Jurnal of Alternative and

Conplementary Therapies. 2012; doi:10.1089/acm.2011.0854
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Chapter two

2.1. Literature review

2.1.1. Review aim

Theaim of the review wasto systematicaly evaluate w / ¢irRalving refexology asthe primary
intervention. Thiswasdone to identify whether there was any existing evidence to suggest a
reflexology treatment-related, specific haemodynamic effect on individual organ perfusion
levels. This effed, regardless of the organ invoved, should be differertiated from a
generalsed systemic haemodynamic respnse to non-specific effects. Without this
hypothedsed active two-way connedion, it could be argued that reflexology is completely
indistingushable from simple foot massage. The review also aimed to identify whether any
existing study had already developed a design which could systematically control for non-
specifc effeds inorder to isolate a specific active component. And if not, what challengeshad
prevented the researchers fom achieving this aim?  The purpose of this was to identify
whether any study had developed a sutable protocol which ®@uld be adapted to support the
thesis aim in the cardiac patient group.  The review also sought to identify whether any
reflexology study had recguited from the highly relevant cardiac patient population. Also,
whether the reflexology interventions and map inconsistenciesbeen addressed in any way so
that they take into acaount the existing educational literature treatment strategyand foot map

inconsistencies?

2.1.2 Seach drategy
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Afull literature searchwas conducted in order to identify any studiesinvolving reflexology and
using the RCTor controlled trial designthat met the criteria of the review quegions. The

followingliterature sourceswere used.

Hectronic literature sources (Abstract and citation databases)
MEDLINE ¢ (Bomedical lterature)

BEMBASKE (Biomedical iterature)

CNAHL ¢ (Nursing & Allied Health Professbnal literature)

BRITHH NURSNG NDEX ¢ (Nursing literature)

CHENTRALI, (Gochrane Central Register of Controlled Trials)

COCEIRANE ¢ Databaseof Systematic Reviews (Biomedical &Healthcareliterature)

Grey literature
Associabn of Reflexologists database of reflexology literature

Google Sdolar ¢ www.goodesclolar.com (Advancedsearch jrtal)

Other sources

Thebibliographic referencesfrom all retrieved articks were also manually searched inorder to

find studies rot identified by electronic sarches.

2.1.3.Seach terms

Thefollowing searchtermswere usedand adapted asrequired for the various databases.
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http://www.googlescholar.com/

1. ((eflexadj therapy) or ((foot and massa®*) or (feet and massa*) or zane
therapy)).mp.

2. reflexology.mp.

3.1lor2

4. (hand* and massa®).mp.
5.3o0r4

6. (ppor ph).fs.

7.5and 6

8. randomized controlled trial.pt.
9. controlled clnicaltrial.pt.

10. randomized controlledtrials/
11. random allocation/

12. double-blind method/

13. shde-blind method/
14.80or9or100r11lor12or 13
15. animal/

16. human/

17.15and16

18.15not 17

19. 14 not 18

20.7and19
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2.1.4. Eligiklity criteria

Due to the heterogenety of publishedreflexology gudies, titles and abstracts of randomised
controlled trids (w/ § & reflexology using adult subjects (ncluding healthy volunteers)
without age limitation, andphysiological outcomesfor any type of human condition, published
up to September 2011, were initially retrieved. The RCTmethodology inclusion criterion was

applied andthere were no language limits.

2.1.5. Typesof interventions and controls

Reflexology foot massage techniques as the intervention versussham reflexology treatment,
simple foot massae, conventional treatment or no treatment as the control. Therewas no

regriction on the duration or style of reflexology treatment, or when or where it wasapplied.

2.1.6. Study selection

Thetitles and abstractsof all identified w / ¢irRdlving any type of reflexology and using adult
subjects were read to determine eligibility. Rekvant national and international full text
articleswere retrieved (figure 2.1). After applying the inclusion and exclusion criteria, papers
that included primary or secondary haemodynamic outcomes were identified. Studies using
simple foot massage rather than reflexology therapy as the intervention were excluded even if
they included haemodynamic outcomes (10;84). In one foot massaje study, patients in critical
care had a drop in heart rate (baseline 97.3 beats per minute (bpm) vs. intra-treatment 94.7
bpm vs. post-treatment 96.3, p <0.003) and mean arterial blood pressue (baseine 85.5 vs.
intra-treatment 83.6 vs. post-treatment 85.1, p < 0.05) following a five-minute foot massae.

However as the foot massage had no reflexology component or context, the resuts were

53



thought to be associated with the relaxation agpect of simple foot massaye. Therdore the

study was ot included inthe review.

2.1.7. Objedive outcome measuresand data items

Outmmes identified from the papers were examined in order to determine whether, and to
what extent, was there ay scientifc evidenceto suggest that reflexology treatment to distinct
areas of the feet (reflex points), using touch techiques unique to reflexology, produces a
specifc and therapeutically beneficial haemodynamic effea. And effect from whichit canbe
inferred that an increasein blood suply to the corresponding organ(s) occured as clamed.
Outmmes included any haemodynamic parameter potentially involved in the regulation of
ciraulating blood volume and flow. Theseincluded heart rate, systolic and diastlic arterial
blood pressue. Thesewere selected as they have a common mean metric across all the
studies and could be used to infer a change in organ perfusion rates. Other lesscommon

parameterswere included if directly relevant to the enquiry.

2.1.8. Rk of biasin individual studies

The methodological quality of identified papers was assesed using The GCochrane Library
recommended Quality Assessmat Tool for Quantitative Studies checkist (BPHPB (85). Each
paper was saored based on the tool criteria. Sdedion bias, study desigh, confounders,
blinding, data collection methods, withdrawas and drop-outs, intervention integrity and
analysiscomponents of each study were rated. Scores in the checklist categories summary
range from 1 ¢ 3, with 1 indicating the highest strength. Eachpaper was then soored overall
aseither 1 = strong, 2 = moderate, or 3 =weak using the BPHFP global criteria.  The studies

were asessedas being double-blinded if the participants, data collector and/or data analyst
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were blinded to intervention allocation, astherapist blinding is not possble in the specialcase
of reflexology.  Otherwise, the trial was defined as a controlled clhical trial. Sysematic
differencesin the care delivered to study participants which can mtroduce performance bias
were accounted for by the explicit inclusion and exclusion criteria being applied to the studies

under consideration (86).

2.2.Results

Out of the 48 RCT full-text reflexology research papers retrieved, 12 papers that included
primary or secondary haemodynamic outcomes were identified (87-98) (figure 2.1). FHve RCT
studies using foot massae rather than reflexology thergpy (7-10;99) were excluded even
though they included haemodynamic outcomes. The 12 RCTs involving a reflexology
intervention met with the inclusion ciiteria and contained sufficient and appropriate
haemodynamic data. A summary of their eligibility criteria, designcharacteristics and resuts
is summarised in table 2.1. Theexperimental designquality of the studieswas assessl using
the CASP critical analysis bol (100).  Although the majority of studies used common
haemodynamic outcomes, the lack of underganding of how reflexology works made
classificabn of the interventions difficult (101). The analysis showed that there was
significant heterogenety; therefore systematic meta-analysisof the data was not possble. So
for the thesisreview, the studies were differentiated first by BPHFP score. Differentiating the
studies by BPHFP quality score, six of these 12 had a global rating of Wea] (87;94-98), 4 were
rated as $hoderatS (88;89;92;93) and 2 scored as‘Meong)90;91) (see table 2.2). Thepapers
were then classiied by type and duration of reflexology intervention and finally by common

and lesscommon interpretable haemodynamic parameters.
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47 studies identified through
databasesearching

39 studies idantified through other
sources(AoR)

55 studies dter duplicatesremoved

\
52 RCTitles and abstracts

\
48 full text RCT articlesassessd for

screened —

3 studiesexcluded (Eglishabstract
not available)

eligibility

12 studies inclided inquantitative
synthesisfor systematic review

30 full text articlesexcluded asno
haemodynamic variablesincluded:;
6 full text articles excluded as bot
massae used;1 full text excluded
as aubhorsdiscontinued Hood
pressue measuement before
study was complete

Fgure 2.1. Flow diagram showing study selection and recruitment process
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Tale 2.1. Sudy characteristics

Authors, Year Desdgn EPHPP Paticipant Intervention Reflexology Gontrol Haemodynamic Main resut
(Ref number) Scae Characteristics style/duration outcome measue
Hodgon & Repeated Srong Nursing Home 4 sesions of Syle and foot map 4 weeksof Post-tes sBP& dBPand | No inter-group significant
Andersen, 2008 | measures, resdentswith reflexology over 4 not identified,; friendly chat HRcollected on the difference
(21) crosover mild-moderate weeks detailed treatment sesions treatment day
dementia protocd described
Mackereth et al, | Repeated Srong Patients 6 weekly sessions of Ingham reflexology 6 weekly sessions | Pre& post-test Blood Systolic BPfavoured PMR
2009 (25) measures, diagnosed with reflexology, then 4 style, no detail of Progressve Pressue and (HR (p=0.002); Sgnificant pre
crossover MS Reflexology | weekwashout period; | treatment length or Muscle Relaxation to post-sesion changesin
naive focus trainingthen 4 sBP(P=0.0016)& HR(p=
week washout 0.001)irregpective of
period treatment type
Sudemeier et al, | Placebo Moderate | Healthy, sSlender Sngle reflexology Reflexology styleand | Placebo group Pre, intra & post-test Intervention group resistive
1999 (27) controlled, volunteers treatment to zones foot mapnot treated on 'non- redstive ndex changes | index significantly lower
double-blinded between 18-38 correspondingto right | idertified; Anatomical | kidneé &eas; in the right kidney renal | intra-treatment (p=
RCT yearsold kidney location of target arcuae artery 0.002); significant post-test
zone given drop in sBPfor intervention
group (=p =0.014)&
control (p=0.048)& HR
intervention (p 0.008)&
control (p=0.018)
Mur et al, 2001 | Placebo Moderate | Healthy Sngle treatment to Syle and foot map Reflexology Pre, intra & post Intervention group resistive
(28) controlled, volunteers zones corregponding not identified; no applied to areas redsstiveindex changes | indexsignificantly lower
double-blinded to the doudenum, anatomical related to the inresistiveindex for the | intra-treatment (p=0.021)
RCT ileum, ileocecal vahe, | de<riptionsof zone eyes ears and superior mesenteric significant post-test drop in
colo asendusand locations given lungs artery BPfor intervention group
transversum (=p=0.05)
Gunnarsdottir & | RCT Moderate | 18+years, ona 5 sesions of Ingham reflexology Lyingin bed, Pre& post sBP& dBP, Systolic blood pressure
Jonsdbttir, 2007 waiting list for Reflexology over 5 style & foot map neutral lubricant | HR resgration rate lowered significantly inthe
(19) Coronary Artery dayspre & post used; special cream applied to control group ( P<0.05)
Bypass surgery surgery attention on all glands | feet then rest for
and the solar plexus 30 mnutes
areas
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Frankel B, 1997 | RCT; non- Moderate | %19 yearsto X5, | 9ngle treatment Ingham reflexology Foot massage Pre& post-test No inter-group significant
(20) random reflexology naive style & foot map; Baroreceptor Refex difference in any vaiiable
allocation if treatment to all parts Sensitivity (BRS), BPand
reflexology of the foot carried out Snusarrhythmia (SA)
familiar twice
Wilkinson et al, | RCT+mixed Weak Moderate to 4 sesions of Syle and foot map Supportive Pre& post-test BP, HR | Preto post-test HR
2006(23) methods severeQOPD ad | reflexology over 4 not identified; all discussion for resgratory rate, oxygen | significantly reduced in the
under long-term weeks areasof feet treated samelength of saturation rates per intervention group per
follow-up time sesion sesion (p=0.01)
McVicar et al, RCTcrossover Weak 30 healthy Reflexology appliedto | YAngeh Ruskin Control group sat | Pre& post test sBP, dBP | Sgnificant Intervention
2006 (26) volunteers 16-59 | both feet Universii eeflexolddly | together quiet and HR group reduction in sSBP(p=
years style and caterpillar room for same 0.001)and HR(p=0.001)
technique cited, lengh of time
gertle pressure used
Zhenet al, 2004 | RCTcrosover | Weak Male/ females 17- | Mechanical Syle & foot mapnot St in chair, Gontinuous ECGlinear Sognificant intervention
(22) 20 years reflexology gopliedto | idertified as relaxed sitting & non-linear group changesin
right foot only mechanical position for componerts of Heart correlation dimension (p =
reflexology device sesion Rate Variability 0.0006) &ampling
used distribution of the means (p
=0.03)
Joserh et al, RCTcrossover Weak 30 Mde/ females | Mechanical Syle & foot mapnot St in chair, Gontinuous ECGlinear | Sgnificant intervention
2004 (24) 17-21 years reflexology gopliedto | identified; mechanical | relaxed sitting & non-linear group changesin HR/
area below toeson Reflexology Device position for componerts of Heart correlation dimenson (p=
both feet used sesion Rate Variability 0.05) and entropy (p =0.02)
Machiet al, Cinical trial Weak 5 wlunteers (2 Massagestarted from | Whited Kingdom No comparative Gontinuous HRV linear No significant changes
2000 (31) male/ 3 female) right foot then Reflexology SyleQ control used R¢ Rintervals, reported
changed to left foot, cited ¢ style not continuous BP,intra-
short massage, then de<ribed, foot map treatment blood flow at
longer massage not identified neck and knee
Zhang et al Cinical trial Weak 10 femaeés Reflexology to areas Syle & foot mapnot Rght foot left Blood flow using laser Blood flow in both feet
(2009)(32) of left foot idertified, treatment | untreated blood flow meter significantly increased at

to W ard<of sole,
ingep and lateral
aspect x5, moderate
finger pressure

post-treatment (p <0.05),
10 minpost-t (p <0.01).
Left foot significantly
different 20 mns post-t (p
<0.05)
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Talle 2.2. BPHPRMethodological Quality Review Scaes

Sudy Sdection Sudy design Confounders | Blinding Data Withdrawals | Global rating

bias collection & dropouts

methods

Yoshio et al, 2000 Weak Weak Weak Weak Strong Weak Weak
Wilkinson et al, Moderate Moderate Weak Weak Moderate Moderate Weak
2006
Josephet al,2004 | Weak Weak Weak Weak Weak Weak Weak
Zhang et al, 2010 Weak Weak Weak Weak Strong Moderate Weak
McVicaret al, 2007 | Moderate Strong Weak Moderate Strong Weak Weak
Zhen et al, 2004 Weak Strong Weak Weak Strong Moderate Weak
Qudmeieret al, Weak Moderate Strong Moderate Strong Strong Moderate
1999
Frankel, 1997 Weak Strong Strong Moderate Strong Strong Moderate
Mur et al, 2001 Weak Strong Strong Moderate Strong Moderate Moderate
Gunnersdotir, Moderate Strong Strong Weak Strong Strong Moderate
2007
Hodgson & Moderate Moderate Strong Moderate Strong Strong Strong
Anderson, 2008
Madkereth et al, Moderate Strong Strong Moderate Strong Strong Strong
2009
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2.2.1. Type and duation of reflexology intervention

Reflexology technique and foot maps varied considerably, deperdent on where, and with
whom the reflexologist trained. Threepapers quoted the YhghamQmethod asthe reflexology
intervention style used (88;91;93). Asdisaussedin chapter one, the Yhgham(style hasits own
standardised techique and foot map. In the UK, this method is taught exdusively by the
British Stool of Refexology, the largest IR UKreflexology teaching provider (102). One paper
specifS R ng#la RuskinUniversityQ Iésdiogy asthe intervention type (95) and one described
the therapy style as dUnited Kingdam style reflexologyé (87). Neither of these papers
described how these techniques differentiated from other forms of reflexology nor indicated
whether each had its own individualisedfoot map.  Ofthe remaining papers, seven gave no
indication of type of reflexology style or variation of foot map used (89;90;92;94;96-98). Orly
one specifed the exact anatomical location for both the intervention and control areasof the
feet (92) and only one provided adetailed protocol seqiencefor the reflexology intervention

(90).

2.2.2. Methodological approaches to isolating spedfic versus non-

specific efeds

Ten of the 12 studies delivered the reflexology intervention as a Whole syssemQcomplex
treatment. No attempt was made to control for non-specifc haemodynamic effects in order
to isolate any active spedfic haemodynamic ingredient said to be inherent in the therapy.
Control comparisons included Wierdly chat ses$ona Q0) or Wymptom discussonsessins for
the same duration as thereflexology intervention (94), progressive muscle relaxation training
(92), foot massae (88), sitting in quiet room (95), sitting in a relaxing chair (96;97) and reging

in bed (93). Ony two studies attempted to isolate a specific haemodynamic effect by
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contrasting massae to a specifc area of the foot whilst measuing the associated organ

perfusion ratescomparedwith massae to Wof-activS &eas of the feet asthe control (89;92).

2.2.3.Dosage

Fve studies used a singe reflexology treatment asthe intervention (88;95-98). Faur used a
series of reflexology treatment sessons to form a combined measumble intervention
(90;91;93;94). One study used both a single visit and an aggegated series of treatments as
two separate measuement points (91). Two used amechanical reflexology device (& assayer-

Scrolle€) to massae a single areaf the foot only (96;97).

2.2.4. Duration

The length of the intervention also varied considerably, ranging between eight minutes
treatment (92), ten minutes (98), da short massae (10 minutes) and a long massage (20
minutes)¢ (87), 20 minutes (96), 30 minutes (90), 40 minutes (91), 45 minutes (88), 50 minutes
(94), and 60 minutes (95) with no clearrationale offered in any paper asto how the treatment

length wasdetermined.

2.2.5. Common laemodynamic parameters

Blood pressue: Two studies found significant post-test reductions for the reflexology
intervention group in systolic blood pressue (sBP) but not for diagolic blood pressue (dBP),
(p=0.001) (95) and (p =0.05)(89). Onestudy found post-test significant reductions in sBPin
both the intervention group (p = 0.014) and control group (p = 0.048) (92). One found a

significant post-test difference irrespective of treatment type (p = 0.0016) (91). Faur studies
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failed to show any pre to post significant haemodynamic effect on systolic (sBP) or diagolic
(dBP)blood pressue arising from a reflexology intervention (87;88;90;94). Heart Rate (HR):
One study found significant post-test HR reductions for both the treated (p = 0.008) and
control group (p = 0.018) (effects size not given) (92). One reported significant post-test HR
changes for the intervention group irregpedive of reflexology treatment vs. comparison
intervention 2 A f 1=8.31% df =1, 48, effect of 1.12 units, 95% C10.162 ¢ 2.081; p = 0.01)

(91). And one study found significant post-test HR reduction for the intervention group (p =

0.01) (94) (effects size not given). Three studies faied to show any specificeffect on heart rate
for the intervention groups (89;90;93). Heart rate variability (HR/): Two non-linear HRV
parameters, the estimate of the standard deviation of the sampling distribution of the means
(SBIN) of RR intervals and correlational dimension (D) analysis, were found to be
significantly different (38NN p = 0.03; CDp = 0.0006) in favour of the reflexology group, when
comparedto a control group (96). One stuly found significant pre to post intervention group
changesin HRV entopy, which is a thermodynamic quantity descrbing the amount of disorder
in a system (p = 0.025) (97). Baioreceptor reflex sensitivity and sinus arrhythmia: Analysis of
baroreceptor reflex senstivity data and sinus arrhythmia rates reveaded no significant
differencewhen a reflexology intervention group were compared with a foot control massae
group (88). Blood flow rates: Analysisof post-test pedal blood flow recovery rates found a
significant 20 minute post-treatment difference for the intervention group (98). Two studies
attempted to measue the relationship between massae to specifc areas of the feet and
changes in localised vascular resistive index rates using colour Doppler sonography. Both
these studies reported positive findings for the intervention treatment, one reporting a
significant intra-treatment change in resisive index of the renal artery when the WidneyQ re bf
the foot wasmassae (p>Ks001) (92). Theother found sgnificant resistive index changesin the
superior mesenteric artery  (P=0.021) when the dintestinl- f réflex point on the foot was

stimulated (89).
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2.2.6. Rk of biasacross studies

The majority of reflexology RAQ appear to lack stficient blinding, either because the data
collector seemed to be aware of the group conditions during the study (87;91;94;96;98) or
becausethe data collector delivered the intervention reflexology itself (88;93;95). Thiscan, in
some instances, lead to selective reporting within the study and potentialy affect the
cumulative evidence (103). Oty two studies were double-blinded, desighed so that neither
the data collector nor examined subjects were aware of which group they belonged to (89;92).
There was no systematically attempt to uncover unpuhbished studies although searchesof
reference lists of published studies and systematic analysis did not identify unpubished
material. Assome of the studieswere cariied out by reflexology therapistswho measued the
outcomes aswell as delivering the treatment, this could have led to bias. Fnally, the HoseQ
duration and type of reflexology varied considerably between studies, which could have

influenced their findings.

2.3. Discussion

Thereview found that out of the 12 RC® reviewed that usedhaemodynamic outcomes, there
were seven whose findings suggeded that reflexology massa@e had ©me kind of effect on
blood pressure,heart rate, non-linear components of HRVand vascuar resitive index rates.
Of these seven, two studies reported beneficial reductions in systolic blood pressue for the
intervention group and two reported a reduction in the intervention groups mean heart rate
(89;91,92;95). However, five of these seven sudies reviewed delivered the reflexology
intervention as a whole complex treatment, with the data collector often delivering the
intervention themselves. This meant that the study designwas not able to provide an

experimentaly inert reflexology comparison which could differentiate between non-speciic
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haemodynamic effeds - such asthe compasson of the therapist, treatment environment, the
act of lying supine - and the effeds of smple foot massae that would be equally present in
both intervention and control. Therdore the blood pressue and heart rate reductions were
insufficient as evidence to suggest the existence of a specifc change in the haemodynamic
status of an individual organ. Overal, 10 of the 12 RC® reviewed did not systematically
control for non-specifc efeds in order to isolate any specifc active component. Thereasons
for thiswere not clear. Only two reflexology researchers attempted met the design chaellenge
regarding the distinction of specific versus non-specifc effeds by using a double-blind
randomised method purposefuly designed to allow a specific effect to reveal itself.
Intriguingly, both studies demonstrated what appeared to be a specific, haemodynamicaly
beneficial effect on localised organ perfusion rates. This effect appeared to correspond with
reflexology massae to related areasof the feet, a haemodynamic effect that by virtue of their

novel desin strategy, appeared distinct from systemic non-specifc massaye effects (89;92).

Sudemeier et al (1999) reported statisticaly significant changesin resistve index of the renal
arcuate artery when the WidneyQfoot area was massaged (92).  Mur et al (2001) reported
significant changes in the mesenteiic artery resisive index when the Yheginl faftea was
massae (89). The precise mechanism which caused the changes in resistive index in both
intervention groups remains uncertain although the direction of the change in reskstive index
allowed the inference to be made that the change was therapeuticaly benefidal in both cases,
asreflexologists clam it would be. Frthermore, in both studies, no such change in resisive
index occured when control or unrelated points were massaed, implying that the effect was
indeed specifc asreflexologists clam. However these two studies still demonstrate the
research clallenges involved in any attempt to measure haemodynamic changes to specifc
organs without having to adopt invasve and potentially risky measuwing methods. The
researchers usednon-invasive colour Doppler sonography technology to infer arterial registive
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index as an indication of organ blood flow velocity. Thiswas certainly a move in the right
direction, but the technology of colour Dappler sonography hasyet to be widely validated as a
reliable method from which to infer perfusion flow rates. Furthermore, neither paper defined
the organ-as®ciated foot reflexology map location used which makesit difficult to reproduce
their methods and findings even if the technology was more robust. Asdisaussedin chapter
one, the lack of consenwus in many of the published reflexology foot maps meansthat it

remains unclear which part of the feet the researchers used to represnt the W dinayQor

Yhiestinaf réflexpoint.

This systematic analysis of the literature found that none of the reflexology researchers
ackrowledge the isaue of reflexology foot chart inconsistercy and the effect that this canhave
with regards to a rigorous stardardisation of the intervention and reproducibility of findings.
The map inconsistency is one of the most challenging agpeds of reflexology research. Some
published maps appear to have evolved from Traditional Chinese Medicine meridian maps,
other charts derived from the personal empirical or intuitive experiences of therapists or
individual sclools of reflexology (104). The lack of reflexology foot map standardisation
presents a sefous research challenge in terms of how to tease out evidence of a specific
haemodynamic effect on the internal organs quite distinct from the haemaodynamic effeds of
conventional foot massaye. To further compound the problem, the vast majority of published
reflexology studies do not give details of which reflexology map the intervention is founded
upon, which means that some of the studies may be, in theory, using relatively different
reflexology charts on which to basethe specifc reflex-point intervention. If this is the cas,
there is a lack of considgency in active intervention approach which arguably invalidates the

validity, generdisability and model validity of research findings.
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Theevidence also suggested that sdentific study of specific effects within reflexology is further
complicated by the challenge of finding a sutable control which can &w any active
ingredient in the intervention to reveal itself. One of the four existing systematic review of
reflexology efficacy (105) listed 10 studies (90;106-114) which used general foot massae as
the experimental control. Yet in the majority of cases, the study designwas not clear asto
how the sham foot massge treatment can be differentiated from reflexology foot massage
treatment. Sx of thesestudies described the sham treatment as either gentle foot massage or
foot massae that simply avoided pressue on the reflex areasof the foot (90;110;112-115).
However generalsed foot massae acossthe planter foot area could arguabf & ontdhatS Q
the control by stimulating individual organ points along the way. In other words, within the
reflexology model, foot massaye is not a passve and ineffectual form of adequate control for
the specialcaseof reflexology research. It is therefore unsutable asa control treatment. In
addition, reflexology WosagS @ppeared to differ considerably, suggesting an overall lack of

intervention dose standardisation.

2.4.Conclusion

The literature review findings suggested that there was no sutable experimental protocol in
existence which could be adapted to support the thesis aim. Primarily because very few
studies attempted to control for non-specific effeds in order to isolate any specifc
haemodynamic component. And most lacked a sitable form of experimental @ntrol.
Furthermore none of the researchers appearedto have acknowledged or addressedthe issue
of the inconsistent reflexology foot maps. The review also showed that only one study had
recruted participants from the cardiac patient population, but had not controlled for any
specifc haemodynamic dfect. Which meant that the research chllenge of developing a
reflexology intervention that wasable to compromise between the conflicting therapy specific
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bendA &n@ Yherapy specific rA aleli@fs evident in reflexology educational literature had not
been addresed. Thelackof recrutment from cardiac patient groups also meant that there
was little data available to determine whether reflexologists were treating cardiac patients,

regardlessof the uncertainties about indication.

Therdore the resultsof the literature searchverified that there was a clear need for research
using a more rigorous experimental protocol and double-blind randomised ontrolled trial
desig, which ould alow a specifc haemodynamic effect to revealitself. Thiswasneeded in
order to provide high quality evidence for cardiac patient purchaseas of reflexology to help
them make a more informed decison about the safety and product quality of reflexology
clams.  Without the hypothesised active two-way haemodynamic connection, it could be
argued that reflexology is completely indistinguishable from simple foot massage. It is this
claim for a specific effect (17), manifeging as an increasein circulation to the corresponding
organ (61), which this thesis set out to investigate, being one of the few empiricaly testable
specifc components that reflexology can offer.  To meet this aim, it was decided to
experimentally focus on one reflex point. The purpose of this was to see if reflexology
massa@e to this particular point would speciicaly affect the haemodynamic status of the
correspording mapped organ. Given the reflexology product saety concerns amongst the
cardiac population, it seemed appropriate to pick the heart reflex point itself in order to
determine whether causal links exist between the application of reflexology massage
techniques to the heart reflex point and specifc beneficial changes in the haemodynamic
status of the heart. On this basis,the thesisreseach aims and experimental quegions will

now be outlined.
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2.5. Thesisaims

Aim 1. Todevelop areflexology treatment protocol for use in the three experimental studies;
consisting of healthy volunteers, patients with chronic heart failure and patients with coronary

artery disease patients.

Aim 2. Toconduct an nternet basedsurvey of AoRreflexologists to identify whether they are
treating cadiac patients and to determine which aea of the feet is being used as the heart
reflex point in current reflexology practice, to help inform the development of the reflexology

treatment protocol.

Aim 3: To usethe reflexology treatment protocol to examine whether there are any specifc
haemodynamic benefits, product quality or sdety issues asociated with reflexology treatment
to the area of the feet thought to be associaed with the heart in healthy volunteers and

cadiac mtients, usig double bind randomised controlled trials.

2.5.1 Thesis research questions

The following research question was devised in order to addressresearch aim 1.

Q1. Canan expelimental method be devisedwhich controls for non-specifc effects associated
with reflexology treatment of the heart reflex point in order to isolate any specifc

haemodynamic effect?

The following two research questions were devised in order to addressresearch aim 2.
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Q2. What arethe perceptions of UKreflexologists regarding the safetyand efficacyof treating

cadiac atients?

Q3. Is there a consistency in the location of the heart reflex point as identified by

reflexologists?

The following four research questions were devised in order to addressresearch aim 3.

4. Does reflexology applied to discreet areasof the feet thought to correspond to the heart

resut in specific changesin the haemodynamic paametersof healthyvolunteers?

Q5. If a specifc haemodynamic effect is deteded, are there any risks or benefits associated
with reflexology treatment to the area of the feet through to be asociated wih the heart in

healthyvolunteers?

Q6. Does the reflexology intervention developed for healthy volunteers, using a double blind
randomised ontrol trial, result inspecifc changesin the haemodynamic parameters of cardac

patients?

Q7. If a specifc haemodynamic effect is deteced, are there any risks or benefits associated
with reflexology treatment to the area of the feet through to be asociaed wih the heart in

cadiac patients?
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Methods
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Chapter 3

3.1. Method

Am 1 of the thesiswas to develop a reflexology treatment protocol for use in the three
experimental studies; consisting of healthy volunteers, patients with chronic heart failure and

patientswith coronary artery disease patients.

The following research question was devised in order to addressresearch aim 1.

Q1. Canan expelimental method be devisedwhich controls for non-specifc effects associated
with reflexology treatment of the heart reflex point in order to isolate any specifc

haemodynamic effect?

In order to satidacorily addressthis research quegtion, the protocol designhadto enable the
aaute (immediate) haemodynamic effeds of reflexology treatment applied to specific areasof
the feet which are thought to correspond to the heart, to be measued. And to be compared
with treatment applied to other areaswhich are not. The development of such a protocol
would then allow research quegions one to four to be successflly addressed. Therebre as
the experimental aim of the thesiswasto measurethe haemodynamic effects of reflexology,
the underlying asaimption for the protoca development was that there was anobjectively
measuable haemodynamic component in reflexology that could be measued. This was
despitethe fact that there waslittle real contextual undersanding how the effect might work.

With this objective in mind, the chapter identifies the methodological framework assimptions
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inherent in the research methods used to meet the thesis aim of developing a sutable

protocol.

3.2 Thesismethodology

The principle of applying the best available sdentific evidence to assessthe saety and quality
of specifc treatment effects is now referred to as evidenee-based medicine (EBBM). In this
framework, any intervention that makes claims for a specific effect shoud be able to
demonstrate a causal relationship between the intervention and hypothesised outcome that
can be attributed solely to the intervention itself. Furthermore, the intervention should be
able to demonstrate intrinsic safety and thergpeutic usefunessin its application (116). An
assesment of risk/benefit ratio is perceived as the soundest way for uncovering knowledge
about any specifc treatment effects (117-119).  Asreflexology has many components which
cancontribute to the overall treatment effect, its complex nature presents particular research
challenges within the evidence-basedframework. Particularly in terms of distingushing the

specifc effect of the intervention from any non-specific effects (120).

In complex interventions, specifc effects are defined as the WctivS fgredent unique to the
practice. Whereas non-specific effeds are thought to have weak causal links and involve
factors such aghe therapeutic effect, patient expectation, placeboeffect and aspeds of social
conditioning. Theseare all thought to contribute to any perceived or measued therapeutic
benefits (116;121). The Medical Research Gouncil (2008) provided an updated framework for
EBMresearclers planning to evaluate the effeds of complex interventions, regardlessof type
or origin. Theseguidelines advisedreseardersto be clearabout experimental outcomes, give

detailed descriptions of the interventions to enable replication and to use experimental
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designs if practicable (101). The Kings Fund report (2009) also ackrowledged the research
challengesinvolved in evaluating amplex interventions. Theseincluded the variability in CAM
skills, the interrelation between the active physical mtervention and the context for the
practice that makes measuring intervention-related outcomes difficult (116). From the EBM
methodological perspective, the highest value is placed on the randomised controlled trial
(RQA) for the detection and measurement of direct causal relationships (122). Other forms of
evidence suchas observation, ethnographical analysisor subjedive (qualitative) interpretation

are ®en aslessrigorousin this respect (123).

Sane CAM researdiers ague against the hierardical value-based BM research framework.
They believe that the RCT appears to singuarly favour the cause and effect relationship
between phamacological nterventions and bio-marker outcomes (124).  Also, that the
perception of the casuwal relationship is more easily predicted in conventional medicine
research. Thisis becausethere is usually a theoretical understanding of how an intervention
causes change, which enables biomedical researters to predict and identify steps in the
causallinks (116;125). Furthermore, that the RCTfavours single instance treatment options
for particular conditions (124). Moreover, that it is too limited in terms of being only able to
determine whether an intervention hasa staistical effect - not how that effect might work or

what the partidpants experiencein the context of the intervention (126).

Basedon these factors CAM research theorists have called for consideration of alternative
research approaches. Thesénclude W goke systemsQ pragmatic or factorial evaluation
methods for evaluating complex CAM interventions, rather than the RCT design (127;128).
Within the CAM researchframework, model validity requires that researchersremain sensitve

to the context of the therapy. Alsohow it is delivered in normal practice. Researchers should
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attempt to represent the practice asauthentically and accuately aspossble (128). From this
perspectve, many ageds of a therapeutic intervention are regaded as inherently culture-
specifc (128;129). Thisinterpretation meansthat the researchers do not attempt to translae
the context of the therapy into the experimental framework of the RCT study desiqn, in order
to eliminate any non-specific components, such asplacebo, therapeutic or environmental
effects (120).  However although the whole systems framework allows for more sensitve
evaluation of complex health care interventions (129), in the caseof the specific clams of
reflexology, there are ethical considerations that need to be addressed. Primarily becausethe
specifc value of reflexology relies predominantly on placeboor non-specifc effects. Thekey
issue here being whether researchers can provide evidence for the specific haemodynamic
claims of reflexology in order to justify cost effecivenessfor its purchasersover simple foot

massae (130).

Therdore for this thesis, the whole systems or pragmatic concept of Hundingogether the
evaluation of multivariate components wasrejected. Thiswas becausethe assesment of
reflexology asa whole system in a pragmatic manner would render it impossble to isolate any
specifc active haemodynamic effect. Whole systems researchwas also rejeced becausethe
key concept of this research framework allows for evaluation of a practice in its ¥ NJorld
settingQin order to determine the effect of the overall packageof care. Again, this Bund S & Q
together any nherent specific effect with other non-speciic effects of the therapy which
meansit would be impossible to isolate any specifc component (129). Asthe aim of the
thesis concerns the experimental observation of the specifc haemodynamic effects of
reflexology, it was asaimed that there was an objectively measuable entity that could be
measued, even though the effect wasnot thought to be using any known biological patways.
CAM therapies are not unique in this regped. ecific causal relationships are evidenced in
w/ ¢ofQdnventional interventions suchas drug therapies. However there is often little real

contextual underganding of how the majority of pharmaceutical drugs induce effects suchas
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pain relief or anti-inflammatory effeds, other than the empirical experience that they do
(131). Therdore the research investigation of the reflexology specifc effect appeared
fundamentally no different than @nventional medicine research, and on this basis,the RCT

seemed the most appropriate researchmethod to adopt.

3.2.1. Method

The RCT research designis an expetimental designwhere the independent variable (suchas
reflexology massae applied to a reflex point) causes,or produces a measuable change in the
deperdant variable (e.g., anobjective pre-defined biological marker).  Thisdesignusesthe
process of randomisation to strengthen its experimental ntegrity. In a randomised trial,
participants and experimenters are deliberately kept unaware of which subject has been
randomised to receive the intervention or control in order to minimise bias (132). Theprocess
of randomisation of subjects and blinding of both subjects and experimenters enaures that
groups are comparable on all factors that caninfluence the experimental outcome except for
the effects of the intervention itself (45). As a desiq, it relies on concepts of causal
relationships. Secificaly, any change to the dependant variable must be attributed to the
experimental indeperdent variable alone, and not to any other contributing (e@nfounding)
influence(133;134). This quality made the RCTseem like the obvious doiceto help realisethe
primary thesis aimof examining whether there were any specifc haemodynamic effects
as®ciated with reflexology treatment to the areaof the feet thought to be associated wih the
heart, asthe design would help eliminate the non-specific effeds of reflexology by the use of

randomisation, adequate control methods anddouble blinding strategies.

3.3. Methodologicalchallenges
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Thereis presently no proven biological pathway which ocould explain how reflexology massae
applied to distinct areasof the feet could be causaly conneded with a haemodynamic change.
Lacal paracine mediators involved in arterial dilation e.g. nitric oxide, endothelin, angiotensin
(usually produced by smooth muscleand endothelial cellsin the vessl wall) (135;136), could
be one potential mechanism that reflexologists could appeal to. However the assimption of
an actve paraciine stimulating sgnal transmissionfrom foot reflex point to localised arterial
endothelial cells is biologically implausible. Nevertheless,as stated eatlier, reflexology is not
unique in this respect. For example, despite the fact that not a single piece of evidenceexists
to prove that neural tissue is even cgpable of creaing a consdous thought, we accept the
existence of consdousness without any proven biological pathway or mechanism (137).
Therdore, regardlessof the current biological mplausibility of the haemodynamic clam, four
key methodological research challenges had to be aldresed in order to allow the
hypothedsed specific effed to reveal itself. Hrst, how to overcome the isaue of inconsistent
reflexology foot maps (figure 3.1). Second, how to develop a simple standardised reflexology
intervention that could compromise the Yhérapy-specific N ant @herapy-specific benefili Q
approadies eident in contemporary reflexology? Thrd, how to devise a sutable form of
experimental control and fourth, how to identify haemodynamic outcome measures that can
be objectively measuredand are relevant to the study population? In response to these
distinct challenges, an experimental solution was devised which addressed both the map
inconsistency problem and enabled a standardised reflexology control to be developed. It was
assimed that if both of these methodological challenges were resolved, any specifc
haemodynamic treatment effect unique to reflexology shouldbe able to experimentally reveal
itself. Thesolution wasto adopt a reductionist approachto the reflexology foot map design.

This gproachwill now be explained.

3.4. Reluctionist solution
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The reductionist approach tothe reflexology foot map designrelied on the fact that despte
considerable variations, all reflexology charts appear to have one consigent design condition.
Thisis the ideathat three transverse zone lines canbe transposed across the foot map (138).
In the reflexology model, theselinesare used tofurther refine reflex point location by dividing

up the mapinto three gross areasor zonescalled the W & Kder dztif S4fidominal regionand

Pelvic regonQ (138;139).  Within this transverse map construct, the shoulder girdle areais
said to represent the thoracic cavity. This area corresponds to the ball of the foot. In
anatomical terms, the shoulder girdle areacovers the region of the five metatarsalbones on
either ot and is bounded by LisfranO Quaint line. This Ine represents the articulation

between themid-foot and forefoot (138;139) (figure 3.2).

Second metatarsal

First metartarsal

First, second & third
cuneiforms

Fgure 3.1 Lisfranc@joint line
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This design feature proved to be highly relevant to the experimental aim of the study.
Primarily because regardless of map origin, it was noted that all reflexology maps consigently
place the heart reflex point somewhere within the shouber girdle areaon one or both feet.
Whereas reflex points associaed with organs below the thoracic cavity are consistently
mapped in the abdominal or pelvic zone regons. Which meansthat these two lower zones
contain no major organ reflex points associated with specifc regulation of the heart. The
grossdivison of the planter foot areabetween the shoutler girdle area and other two areas
allowed a novel reductionist approach to be developed. The purpose of the reductionist
approachwas to isolate the generalareaof the heart reflex point, regardlessof its unknown
preciselocation and in doing ©, addressthe methodological challenge of identifying theW (i NHzS Q
heart point region. Therdore the reductionist map approach ¥ NI® B thé&@complexity of the
overallmapinto three gross areadn order to overcome the variation problem and allowed the
development of an intervention and control treatment. This novel approach will now be

described.

3.4.1 The ntervention

The intervention treatment involved reflexology massage (usng touch technigues unique to
reflexology) applied solely to the areason both feet known as the shoutler girdle within the
reflexology foot map construct. This YeduO S Rréa treatment served as the active Heart
poinli ifXervention. The intervention will now be referred to asii K freféBi (Mt @asreasoned
that treatment to the forefoot areaon eitherfoot would, at some point, treat the heart reflex

point, regardless of the fact that its preciselocation wasunknown. Therdore if present, the

W {i NiHa® gvint shouldreveal itself either during the left foot forefoot, or right foot forefoot

treatment.
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3.4.2 The conrol

The control treatment consisted of reflexology massage (using touch techniques unique to
reflexology) applied solely to the areason both feet known asthe pelvic and abdominal areas
within the reflexology foot map construct. This recluced areatreatment (from now on referred
to asthe HeelQ served as the study control. It was reasoned that this area contained no
organs specifcaly associaed with regulation of the heart or the heart reflex point itself. By
using the heel treatment asthe control, an experimentally inert reflexology comparison was
achieved. Which meant that non-specifc effects such aghe compasson of the therapist, the
treatment environment, the act of lying supine, expectation of the receiver, and the relaxing
effects of simple foot massage (111;140) should be equally present in both intervention and

control.

Thekey aim of the study wasnot simply to compare crude foot massaje applied to either half
of the foot with massage applied to the other half, but to examine whether reflexology
treatment applied to the forefoot area of either foot corresponded with specifc measuable
haemodynamic changes acrosstime under the samecondition (intervention). Onthis basis,if
no significant change occurred in aty heart-related haemodynamic variable during the
intervention, this would suggest that there is no spedfic haemodynamic effect associated with
the heart point, distinct from the effects of general foot massage, therapeutic effect or
placebo. However if a specifc haemodynamic effect was detected at any time during
treatment to either forefoot area,this would indicate the existence of a regon on one or both
feet that corresgponds with haemodynamic changesin the heart itself. The useof the heel area
asthe control would provide data to assessthe effects of general foot massae, therapeutic
effect or placebo, in order to distinguish any specific haemodynamic effect that might reveal

itself ineither the left or right foot forefoot area.
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3.4.3 Standardised method of experimentally definingthe two areas

Hypoallergenic tape wasused to define and mark the demarcation line along the border of the
shouber girdle and mid transverse section at every experimental seson. This was done to

enare that the treament stayed within the boundaries of the desighated forefoot

(intervention) or heel (control) area(figure 3.3).

Hgure 3.2. Line of demarcation between the forefoot intervention and hed control area,

marked by hypoallergenictape

3.4.4. Relexologystyle and techniques
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As one of the main aims of the thesiswasto develop a reflexology protocol for use in the
experimental studies, it was important to enaure that both the intervention and control
treatments maintained the validity of Ingham-style reflexology in order to represent the
therapy as accuately as posshle. And at the same time, be standardised sufficiently to be
documented, and reproducible, as required. The intervention and oontrol also had to
compromise between (i K S  ByispeSiONNA arid W (i KpBdpécifc benefili @pproaces
evident in contemporary reflexology. In order to achieve these requirements, a short review
of sdeded texts from the “ore curriculumQreflexology literature was referenced. The
purpose of this was to determine what common reflexology treatment sequences and
massa@e techiques were commonly used. The brief review found that as with the
inconsistent maps, detailed reflexology treatment sequences and massa@e techniques

appearedto vary, dependant on author referenced.

For example, Marquardt (1983) recommends a seaqience which begins with massae to the
reflex zones of the head (which in her model, relates to the five toes). She then follows this
with massaye to the dmusculo-skeletak ysi@&m (the medial and lateral agpects of both feet).
Fnally, massage to the shoulder girdle and pelvic regons, finishing with massae of the ankle
and upper part of the feet (141). She does not suggest which ot should be used tostart the
sequence. The reflexology massage techniques are descrbed as a &grip sequenceg, which
involves the thumb(s) exerting either passive or active manual pressure as they move along
the planter skin. Theonly other technique descrbed is a ésedation gripé. Thisis done using
¢a firm holdé & fingefé and thumbs to maintain an even pressue.  This technique,
reminiscent of FtzgeraldQ &  metkaréssue theory, is usedto treat acute pain, therefore is
regarded as a dfirst aidé technique by Marquardt (142). Dougans (1996) recommended
treatment sequence also begins with the WS I Rr@ WedkQareasfound on the toes. Her
sequencethen movesto the darch of the foot€, whichin her model canbe seento relate to the
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Whdominal regonQtransverse zone. She then recommends treating the pelvic girdle regon.
And like Marquardt, she completesthe sequence with treatment to the ankle and upper part
of the feet. However Dougans approach uniquely treats the same areaon each foot asthe
sequence progresses. In other words, if the toes and shouber girdle are treated on the right
foot, she believes they should then be treated on the left foot before the practitioner moves
on to the next transverse zone area. Furthermore, she suggeds that treatments alwaysstart
with the right foot. Dougans offers descriptions of a number of moving massage techniques.
A rotating thumb movement is usedto apply pressue on reflex areas. FHngers are usedto rub,
massa@e or pinch the plantar skin. Thefinger knuckles are usedto knead the plantar flesh
(143).  Hall (1992) acknowledges that various forms of treatment structure exist and that
different training schols teach different versions. She does not see this as aproblem and
believes the end resultswill still be beneficialregadless. Be does not outline a treatment
sequenceor a particular foot to start the sequence. However like Dougans and Marquardit,
she alvises using the thumb to apply moving pressue to reflex point areas. She also

incorporates finger techniquesfor massage and finger knucklesfor kneading (144).

Kz and Kwnz 005 appear inconsigent in their sequence recommendations. In their
publication oRefexology: Health at your fingertipse (145), they advise practitioners to begin
the treatment on the right foot. However in 6The complete guide to foot reflexologyé (146)
they contradict this by stating that treatment can start with either foot, asit is a dmatter of
persoral preferencet (147). In common with the other authors, they advise starting the

treatment sequence with the toes. Their recanmended sequence then moves to the

W3 Kderdiidf 3e@ion and the Wddominal regionQiransverse zone area. They then move to
the Yelvic regonQ Xiklelregion and finish with treatment to the top of the feet. Theprinciple
massae technique is described as ¢thumb walkinge. Thisis said to be the goplication of

constant steady pressue to the suface of the foot, whilst the thumb moves along the foot
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skin suface as pressue is applied, then released. The authors advise using the fingers to
achieve the same effed. Thethumb is also used to work individual reflex point areas. This
technique for treating reflex points appears similar to Inghams original technique of applying
pressue on a point using the thumb, which is then pulled back to creae moving pressue

(148).

Regadlessof the apparent inconsistences in strategies and techniques of these bur authors,
one consigent theme emerged. This wasthe general treatment sequence. The common

reflexology treatment sequence to all authors started with the toes, then went to the

WA Kderdpfdf Sejon, then the Whdominl fre@on and concluded with the YelvA @jfdlle
zone and ankle.  Therefore this general fbw of treatment acted as the guide for the
intervention and control sequence. Esentially, it was decidedto simply use the first 50% of
the typical treatment seguence as the intervention (in effect, treatment to the toes and
shouber girdle zone). Then use the remaining 50% of the treatment sequence to the
abdominal, pelvic and ankle region asthe control.  In order to enaure that the reflexology
treatment protocol developed for use in the three experimental studies retained suficient
maodel validity, Tracey Snith, Research Support Manager from the Association of Reflexologists
(AoR), flew up to Invernessto oversee the reflexology treatment stardardisation.  She
collaborated with the two reflexologists recruted for the study. Both therapists were
recruted from the AoR list of regstered members for the study and trained at the
International Institute of Refleology (IIS. Therdore both used standard Ingham touch
techniques throughout the intervention and control. Although the reductionist foot map and
shortened treatment segienceswere not typical of reflexology treatments, the involvement of
the reflexologists inthe shortened treatments dedgn and the therapists use of stardard
Ingham techniques enaured that the intervention and control treatments could still be

distinguished as baig reflexology, rather than simple foot massae.
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Theintervention and control sequenceswere carefuly documented to aid standardisation and
replication (table 3.1). There did not appear to be an hnternationally agreed or defined
reflexology HosingQmethod to guide duration of treatment or depth of applied massae
pressue. Therdore both treatments compromised between the therapy specific rA a bel@f
and therapy speific bendA bellefs by being timed to last just under 5 minutes. Thiswas so
that the intervention did not over, or under treat the heart reflex point at any time. Although
cautious, based on previous research, it was thought that 5 minutes would be sufficient to
allow a specific haemodynamic effect to reveal itself. Sudemier et al (1999), reported
significant changes in renal blood flow during organ as®ciated foot reflexology in a double
blind RCTusing a pre / intra / post-test comparison (p < 0.001). Thereflexology massage to
the kidney reflex point lasted for 8 minutes; however the intra-test measuement wastaken 2
minutes irto the treatment, which suggeds that the effect appeared within the first 2 minutes.
Furthermore, Mur et al 2001) found as significant reduction in resisive index in the superior

mesenteric artery during the first four minutes of reflexology massae applied to the

Untestinaf Q exdnF (p =0.021). Onthis basis,it wasassimed thata five minute treatment
period should be sufficient to allow a significant effect to be detected if the sekcted
haemodynamic parameters, if present.  Both therapists attempted to standardise massae
depth by redtricting treatment pressure(light to medium) and by modifying depth of touch
techniques (shdlow). The therapists practised for several hours on the researcher,each
therapist treating one foot simultaneously, until the pressue and depth on both feet felt equal
and stardardised. No existing reflexology research has considered standardising depth of
touch but as one of the thesis quegions asked whether an experimental method could be
devised which controls for non-specific effects associated with reflexology, it was felt
important to standardise as many factors nvolved inthe intervention and control treatment as

possble. In summary, the key difference between the intervention and control is that they

82



were applied to two different areasof the feet. On this basis,the standardisation of both
treatments enaured adequate comparisons could be made between the two treatment
conditions. The AoR Research Qupport Manager and the two IIR trained therapists believed
the reductionist map approach and reductionig treatment sequence ontinued to
authenticdly represent reflexology, rather than foot massae, even though the experimental

requirementsforced a degee of treatment length compromise.

83



Table 3.1. Relexology Treatment Pratocol using Ingham style touch techniques (An

explanation of these termsis gven inthe thesisglossary)

FOREBOT (Intervention) Right Foot

HEEI(Gontrol) Left & Right Foot

1.

e
N P O

13.

© ©o N o 0o &~ DN

Greetthe feet by cupping around forefoot
Right foot, dorsaland plantar massage/ relaxation
Bigtoe thumb walk up 5 zonesmedial to lateral 5x 1
Thumb crawl neck medial to lateral5 x 3
Fingerroll the bran reflexx 3
Fituitary hold
Shoulder reflexfinger roll and walking x 3
Lung reflex thumb crawl4 x 3
Thyroid roll andfinger walk x 3

. Trache/ Chest2 rowsx 3

. Plantar/dorsalmassage

. Plantar/dorsalkneadng

Toe feathering

FOREBOT (Intervention) Left Foot

LEFFQOT
Left foot: (identical to the right foot Treatment with the
addition of) -

1. Lateral to medial thumb walkthe chestarea 3 rowsx

3

2. Heartreflex- pressand hold

3. Pantar/dorsalmassage

4. Pantar/dorsalkneadng

Toe feathering

1.

Greetthe feet by cupping under
heels

Cat tail pulls

Finger walk up chronic

sciat/ reproductive reflexesx 3.
Side backdown

Finger walk pelvic/ hip area,
uterus, ovariesetc. medial agect
4rowsx3

Medial pelvic/ hip areawalking
from underside 4 strips x3
Thumb walk plantar heel medial
to lateral 4 x 3

Lateral pelvic/ hip areawalking
from undersde 4 rowsx 3
Thumb walk plantar heel lateral
to medial4 x 3

Krucklemassae upwardsaround

the anklebones x3

10. Heel Kreading

11. Hold andrelease
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