Adopting good posture as a dentist
03 February 2009

Professor Oene Hokwerda asks whether a propriaeegérived (pd) posture fits in with this.

“In 1962 Dr Daryl Beach presented the theorpuadprioceptive derived (pd) posturthe

idea that the dentist can use proprioceptive se#raness to determine the most efficient,
stress-free method to perform dental procedures.igttalled the pd concept or performance
logic directed at adopting a Balanced Home Posifitis concept states it would be possible
to attain an ideal and balanced posture, withitigefs in a position in the mid-sagittal
(symmetrical) plane of the body, which is where woeks with the highest precision and
control with the least stress. This is called ihgdr control position or zero point. One
assumes that human beings have the innate capdbiliteaching this, that this is
reproducible within very fine tolerances with sussige tasks and that posture and position of
fingers is similar for all individuals. We lookedrfliterature supporting this approach but
found only contributions of pd dentists.

“To check our knowledge about proprioception wedssed it with the Human Movement
Sciences Department of the Faculty of Medical Smenn Groningen (the Netherlands). As a
usable background for this information we were séldito use Wikipedia and its included
references.

“The functioning of proprioception will now be de#xed, followed by its conscious use and the consrges
of the current knowledge regarding proprioceptind then finally concluding remarks.”

How proprioception functions regarding posture

“Posture is the result of a long process of groaviti development, starting when learning to sitwgrstand and
walk, ending when growth is finished. During thiripd, and for the rest of our lives, posture flugnced by
hereditary, socio-economical and health factors.

“Proprioception is experiencing one’s own body dgrstanding, walking, sitting and moving. It isidefl as
the perception of the position of the body, or paitit, in space and the load on muscles, tendadgoints. It
prevents us from falling down and may lead to réuayithe strain on our posture. Proprioception imprily an
information flow from muscles, tendons and joirtghe central nervous systéti It is part of the reflexes
situated in the motor cortex of the brain thatsieering posture and movements automatically and
unconsciously. However proprioception is only ofi¢ghe faculties used by the body to arrange a loaldn
posture. Proprioception is linked to vestibular &mial informatiort™*°loss of one of these three faculties
always leads to impairment of movement. Proprideepnd vestibular stimuli have their own way of
maintaining a balanced posture through use of thectas, by stretching and balancing. The motoesort
always sends copies of the locomotive commandth&muscles to the cerebellum. Here, the fine-winithe
movements occurs, based upon information from thschas via the motor cortex, this is a feed-backrchrhe
horizon line in relation to internal equilibrium kes up an important check. In the course of owslithis visual
system becomes more important as the conductipnopfioceptive and vestibular stimuli decreases.

“The balance that maintains the posture is diffevelmen we compare standing and sitting becausagisiiting
the influence of the proprioception of the legdiiminished, while the possibilities for movementtioé body are
decreased. When standing the body is continuousling, constantly fine tuning the balance by apralating
use of the muscles. When seated, the necessancbaftdormation can only come from the hip jointe sacro-
iliacal joints, the mechanical pressure from thetisg bone tubercles and their surrounding musaaps,
leading to substantial less information. The sdftermaterial of the upholstery, the bigger the 8s$ue
(muscles and skin) area will be. This leads to dgss balance information from the aforementiondxttcles



and joints and this leads to instability of thevieposition, resulting in a hyperlordosis of tluenbar spine or in
a slouching posture.

“Proprioception takes a given posture as startiigtpit may be a normal posture, a habitual pastrra
posture with musculoskeletal complaints. Even endhse of very bad posture, this can be takereas th
individual standard for steering movements by piag@ption. Usually one does not loose proprioceptiothe
point of falling down, but in painful muscles pragreption is disturbed. Finally proprioception weiko fast
that these balancing movements are happening befereealises this. Recent research has showdebations
in the brains are mostly already made before waamge of them?®

Conscious use of proprioception

“Proprioception mainly works automatically as pairteflex chains for keeping the body balanced amdnging
movements. But it is possible to perceive the loadhe muscles, tendons and joints consciouslyt@uode this
perception for adapting the posture and for guidimgple movements. The use of proprioception asidegor
movement can be experienced by closing the eyesoatiing the nose with the index finger. Proprman is
not a pre-programmed ideal situation, so it catweogxpected that the body, through proprioceptith visual
and vestibular stimuli, would automatically stemwards an ideal or normal posture and a corregefigontrol
position. This would require learning complex patsefor arranging posture and the movements ofitimels. A
learning process is necessary for acquiring a prppsture, starting with determining objectivesdor
physiologically acceptable posture, understandimg to reach it and then executing the necessaiyrect
followed by feedback via a coach, mirror, video eaan(webcam) or myo-feedback. Horizontal and valtic
references from the surroundings have to be ugechicking one’s own posture. Feedback is essddizuse
self-awareness has proved to be insufficient terd@he how to adopt a proper posture. So guidasoeeded
for learning to feel the proprioceptive informatifsom muscles, tendons and joints and its mearongdsture
and movements.

“The learning process for optimally using propriptten proceeds from the cognitive (knowing what &ogv to
do it and executing it) to the associative (comigjniifferent procedures) and ends (hopefully) in an
automatically running process. In this way mentelyses about arranging posture and instrument livandre
built up and new patterns are developed in theatewwtwork for posture and movements. The possitofi this
process has been shown, but there are big varsitiandividual learning abilities. When musculokstal
complaints do exist, a therapist is needed to nlitadwledge and insight in posture and movemenfisstio
achieve optimal functioning of the ‘disabled’ boay;which point ergonomic principles must get attiention.

“For training to use a pd approach, dentists oaliyrhad to follow a SATV (Skill Acquisition, Trafer and
Verification) program of six stages with feedback.”

Consequences of current knowledge regarding prioprioception

“Studies by Chaikumarn found that even pd densistav deviating posturé®’ During the last meeting of
ESDE, in 2008, it was shown that for a subject iblor posture, with muscles that were sore whepapadl and
later for the same subject with a corrected posthet a pd posture and working height could barayed. Also,
different subjects showed different working heigfitsis should not be possible if the theory is tigthe
description as given above of the functioning affpioception clarifies that proprioception does not
automatically bring about the wanted natural andrz®d posture and finger control position. Thengple
given above shows that proprioception is adaptinggich given posture.

“The reference posture used for the pd posturéysiplogically wrong (too low, not a lordosis paait of the
back, no support of the back or pelvis and a higdirson the muscles to keep the body upright)tHeummore,
one may question whether the reference activitses to determine the height of the working fietdg.,putting
a thread through the eye of a needle - were th riderence activities. There have been no studiebeck this
and no information is available in medical or déhtarature discussing the pd posture, except femtherents of
the pd concept.

“Using proper posture means applying a dynamicyreswith a minimal load. It means sitting uprighthwthe
breastbone pushed a little forward and upward, Isleosiabove hip joints, while the centre of gravitplaced



above the sitting bones on a seat with a reasoffiaiieipholstery and a pelvic support preventirttjray with a
backwards rounded back when the back musclesrack ti

“Furthermore sitting with an angle of around 10t preferably 110°, between the upper and lowgs,land
between thighs and upper body is important soghainbar curve is created and is the same as tire athen
standing. This is described Rosture problems: risk or choicéHowever in that article there was insufficient
emphasis on the dynamics of the body which woulgl ba seen by making as many movements as possible.
This is also important because the more statisittiag posture, the less proprioceptive informati® gathered,
so that awkward postures remain unchanged. Irsthaition, posture is often being determined byribie-
ergonomic characteristics of equipment. So onlyraadic posture will lead to the necessary altengati
contraction and relaxation of muscles and thugéprioceptive information about balance and loathef
posture. In the Beach concept the pd working pesticonsidered as a static posture without takittm

account the dynamic aspects of a natural postuspebks about stabilizing the relation of the apmrto the
patient and a consistency of positional relatiopshand then when pd conditions have been estetlishere

will be no more need for ergonomic studies @geDougherty). In reality the factual information shows that a
static posture leads to a higher load on the msssfgnal column etc and less proprioceptive indiom by the
lack of movements. So making as many movementsssilge during patient treatment is absolutely asagy.

It is also important to use a wide variety of pesis next to the patient chair to be able to fimel best
combination of a good sitting position and a go@wof the patient (see further), alternating tlieng

positions in relation to changing treatment requigats. However the condition is that equipment khenable
the dentist to work ergonomically, which is veryesf not the case.

“Even though a conscious use of proprioceptiorossible after learning to adopt a proper posttiis,difficult
to assess all differences in perception of progtion simultaneously from posture and active patie
treatment. Then so much information has to be e for example, when attention is fully paidhamd-eye
coordination for micromanipulation, which is basedproprioceptive, visual, vestibular and tactiormation.
Small changes of approach can be processed autathabut during more complex treatment situatidgns
impossible to perform micromanipulation simultanglgwith posture correction based on proprioceptive
information.

“It is a known phenomenon that when too much infation has to be processed, stimuli primarily atinacthe

attention (e.g. hand-eye coordination) shut ou¢iotifformation; like posture, especially a statisture, where
too little proprioceptive information reaches thiaih. This phenomenon is called habitation or dsisieation or
adaptation.

“Steering hand-eye coordination under guidanceisafal perception is a function of the brain brougihdut via
instinctively evoked acquired patterns. The pag@imovements related to hand-eye coordinatioraeneired
during growth and development and vary individuaBut it is possible to increase hand-eye coortnatith
training. This has to start with determining thereot focal distance between eyes and fingers oking height.
Another factor to reckon with is that the postiwalways compulsively directed by the need to seawch as
possible, with the eyeballs instinctively directdthost perpendicular to the working field. Compiate reading
a book; in this example the book is held in anapdi position such that from a comfortable readiogjtipn an
almost perpendicular view on the page is poss{flae may check this by placing a book flat on d&fali hat is
why it is necessary to turn the head of the patietiiree directions to be able to look almost pedicularly at
the working field otherwise one is forced to berithwead and upper body in different directionsre-Hany
dentist has to improvise, because there are naldeiheadrests available.

“We did not find a test situation in which the héing of complicated information, like during patieneatment,
is simulated and an effective use of propriocepteif-awareness for determining an adequate poatde
instrument handling, is demonstrated.

“This means that one has to reach the learned rgodtuing the introductory actions before starpagient
treatment, by positioning the patient, patient'adienstruments, lighting and dental assistantwaw directed
at the learned posture. The dental assistant heisgiooperly too.

“The claim that the finger control position (zeroimt) or working height is positioned mid-sternai tlose
observation is rather theoretical. The closer airegb an object to the eyes, the more relative rifiagtion is
perceived? but this leads to more strain on the eye musa@les.working distance between eyes and working
field is part of hand-eye coordination. Ergononnarting of students and dentists has found thatdba!



distance is located between 35-40 cm dependingearithropometric variations of the individual, epcfor
very long-sighted dentists. One can find this qutdising and lowering the working field in the pibam head
or mouth. During the first few weeks of their tiaig, students sometimes need to use the magndicafitheir
eyes, bringing their eyes closer to the workin{dfito better observe what has to be seen andpocbeastruct
the mental pictures needed for learning dentalsskil

“The kinematic chain of fingers, hands, arms, stietd, neck and head, which incorporates the viewing
direction, is based upon a balanced position, thighupper arms hanging down along the upper bodyten
lower arms lifted 10-15° in relation to the foc#@tdnce and supported by ring finger and littlegyéin The
modified pen grip is used to avoid the applicatidthe pinch grip with the instrument held betwélemnmb and
index finger, leading to a heavy load of the firgand arm muscles. This may lead also to rotatidheolower
arm and inward rotation of the shoulder joint. Tibge with a working field at mid-sternal heightthagé level of
the heart of the pd dentists, this working fieldds near to the upper body. Consequently the haado be bent
forward, further than the limit of 25%nd the back becomes bent backwards.

“Furthermore, the upper arms lose contact withugmger body and with it their support, while the liog
height causes elevation of the shoulders, resuitirgan increase of the static load in the kinemettiain.

“A working field that is too near also leads toeess of eyeball depression (downwards turnirtfeof
eyeballs) that has to be compensated for, agamingtination of the skull. Furthermore the eyebdlecome
turned inwards. Downward and inward turning of élyeballs is uncomfortable and tiring, causing adwehtion
of the eyes, together influencing visual acuityisTie bound to happen in a static situation. Dr f¢hg
Neddermeijer states that working at the midstelne&iht is needed for precision performance, btrothis
means an eye-object distance of less than 30crexperienced optometrist explained that close upaviacuity
can be higher but that this usually does not happely for highly myopic people. So a working dista under
30cm is not an option. Furthermore when one brihgsobject closer to the eyes, the more the eyelesiare
strained. This is fine for a short time, but noepan extended period.

“Meanwhile, it also appears that the discriminafragsibilities of the eyes of dentists grow consabtiéy with
training (not yet published study) so that redudimg distance for unskilled activities, with theapthtion of the
eyes, is not the right principle.

“So, having the working height midsternal is inggifig with a balanced position of the differenttpanf the
kinematic chain and a good vision.

“A condition for good micromanipulation is that tlsad needed for stabilisation of the body andffereye
muscles has to be minimal.

“However, the stabilization that is needed, coulde'demonstrated by the use of the pd referenstim
Independent proprioceptors couldn't be found ininatheurological literature. The training of movents in
an empty room such as carrying out make beliefadérgatment, as described by Neddermeijer, can bee
delusive to one's own perception. Most importantédaer is that it is a training without fitting il faculties
and facilities we need for micromanipulation.

“The pd approach is not based on anatomical andiplogical principles, leading to the least loadnamscles,
joints and spinal column. The pd approach is canfuthe present insights in dental ergonomics liygithe
phenomenon of proprioception in a different wayh® one commonly accepted by dental and medicahses.
We fear that often the word proprioception is uselile only conscious perception is meant. Thervidence
that no strong relationship exists between uncomscand conscious proprioception: they are phygicédly
different but have a cognitive connection.”

Concluding remarks

“Proprioception is the awareness of position andiovement of the body and works both consciousty an
unconsciously as a feedback mechanism. As sunfoitims us about thetatus quaf the position of all parts of
our bodies and takes part in automatic movemersdamated in the cerebellum. Proprioception celyaiot
includes an automatic ‘built-in” mechanism leading proper posture, working height and finger oaint
position.



“When learning new skills, with or without instruntation, propriocepsis is automatically extendethtonew
patterns of movement. Therefore the training os¢hgatterns should be based upon sound physiologica
principles, thus reinforcing a healthy working post Micromanipulation as performed by dentists @aly be
processed if they are taught to do so and thisdkead to controlled actions. The same goes fniag to play
golf and so on. There is a very close connectidwéen visual and vestibular information. Trainihg butcome
of the combined information will lead to more saittiated and refined automated (cerebellary) reacti
patterns and thus to a better use of propriocepfibthe same time individual characteristics & ttuman body
can allow for these processes or limit them.

“The learning process for acquiring a proper pastaeds further consideration especially in destabols,
also in relation to the high percentage of habipgstures and musculoskeletal complaints.”

Prof Oene Hokwerda Dr. Paul Engels
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