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Abstract

An I nv e s t i g a t i o n Of The Educ a ti o nal Pr e p a r a t i o n Of Nurses

Prior To Work ing In Land -based Mult iplace Hyperbaric

Cha mber s I n Canada

The purpose of this s tudy was t o descr i be the

h y p e r ba r i c nurses work ing in clinical mu ltip lace

hyperbaric c ha mbe r s i n Canada, t o determine the i r ag e ,

sex, mari t al stat us and e ducational preparation , and to

i dent ify the t opics t hat they perce ive sho ul d be i nc lu ded

in an introductory ed ucati onal program offered p r i or t o

working in mUl t i pl ace hyperba ric c hambe rs.

Data f or thi s descriptive stud y were ga the r ed by

mea ns of author-constructed questionna ires a nd pers onal

interviews. The que s tionnai r e s identified e ig h t

demographic v a r iabl e s, and asked participant s t o rate the

importance of 37 topics fo r i nc l us i on i n a hype r ba r i c

nu r s i ng c ourse . The pe rsona l i nterv i ew l a s ted

approximately thirty minutes and was guided by five open­

ended quest ions . The i nt e rv i ew t apes wer e scrutinized,

and content analysis wa s used to extract common themes

Wh i ch wer e organized i nto five categories .

The sample was made up of 32 of the 33 English­

speaking nurses who worked f Ull - t i me, part-time o r on a n



on-call basis i n the three c anad Len Hyperbaric un its

which were operational dur i ng January/February , 19 90 .

These nurses were f ound t o share many s imilar demographic

character I s t i cs . The i nterview data s howed that the

number of fa ctors co ntri but ing t o job satisfaction f a r

exceeded those contribut i ng to job dissatisfaction.

The most frequently c ited concern mentioned

s pon t a neo us l y by 12/ 32 nu r s es i n the category of personal

and l ifestyle adaptations wa s the occurrence of

s i gnificant fa tigue aft er a hyperbaric treatment . It was

noteworthy and warrants attention because t hi s s ensation

has not been r eported prev i ously by hyperbaric caregivers

in t h e literature and it i s known to be associated wi th

de compression sickness.

other f i nd i ngs were obtained i n relat ionship to

edu cat i onal and professional concerns and focused on the

cha llenges o f i n f r e que nt d i ves and communicat ion . The

discussion includes the design of an I ntroductory

Hyperbaric Nur s i ng Course . At the conclusion of t h e

a t ud y a number o f recomme ndations related t o nurs ing

practice , education an d r es e arch were made .

Ii
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CHAPTER 1

RESEARCH PROBLEM

Introduction To The Problem

The enthusiasm surrounding the c linical use of

hyperbaric oxyg en therapy (HBO) has fluctuated over the

l ast s everal decades but has now s t abilized. The

increased i nterest in hyp er ba r i c s wa s i n r e s pons e to a

broad range of c l i nical research supporting its

effectiveness, and t he need for emergency t reatment by an

escalat ing number of Lnddv Ldua Lc invo lved i n diving

activities for wor k a nd l e i s ur e .

Hype r ba r i c ox ygen therapy requires the expertise of

a mUl tidisciplina ry team, which includes nursing

pe rsonnel, physicians and other staff who hav e a variety

of t ec hnI c a l backgrounds . The complex t ec hno l ogy a nd t he

wid e variety of c ondit i ons t reated with hyperba ric

pres s ur e means that comprehensive introductory e ducation

as wel l as on-going educationa l programs are essential

for a ll members o f the clinical treatment t e a m.

Prob lem sta teme nt

Certified p ro g rams t hat address the pure ly nur s ing

issues of hype r baric oxygen t.herapy do not p r e s e ntl y

exist . McKi e l , Loc kyer and pechLuj Ls (1988) , acknowledge

the va lue of co njoint education , but caution t hat

mul tidisc iplinary p r og r ams may not specifica lly meet t he



needs of one d i scipl i ne . This fa ct, a s we l l as the

abs e nce o f res e arch o n l earni ng needs of h yperbaric

nursi ng pe r s onn el, indicat e s that re s ea rch in th i s a r e a

is required . It fol lows as a l ogical s tep that the

l earn ing need s of n u r s es b e surveyed, based on the

assumption that continu i ng education programs de signed to

meet the p erceived ne ed s of the l e ar ne r s co u l d be more

eff ect ive t ha n p r ograms whose content was d i ctat ed by

ot he rs (Craytor , Brown & Morrow, 19 78 ). The re f ore, this

study wil l focus on determining the educat iona l ne eds

tha t nurs es who are working in Cana d ian multiplace

hype r ba ri c chambe rs perce ive to be importa nt. Although

t he research wi l l f ocus on the e xpe r i ences o f Canad i a n

nurses , it is expected t ha t th e fi ndings wi l l be o f

i nter est to hyp e rb a ric nurs ing pe r s o n ne l i n other

co u nt r i es as well as in Canada .

~

The c lin i c a l value of this study is that it wi ll

prov ide detailed analysis of the previously

unreeearched educat ional ne eds of the hyp e r baric nur se .

This infor mat i o n i s not currently av ailable i n t h e North

American l i t erature and i t would be beneficial n ot only

t o g uide f utu re res earch but to assis t i n the deve lopment

of i mp rov e d educa tiona l programs to enhance the s afety of

pa t i ent ca re .



Literature Review

Hype r baric lIIed icine arose fro. t he need t o treat

dec ompre s s ion sickness. Hype rba ric oxygen therapy i s

admi n ist e r ed i n hyp erbaric chamber s which have been used

fo r 80 years t o t r eat diving c asualties and for 25 years

t o treat a ltitude decompression casual tie s (Hy e rs , Baker

& cowley , 1982 ) . There a re two type s o f chambers

(mon opl ace and multip lace unit s) , whi c h va ry i n size and

capabilities.

Mono p i ac e Hyperbaric Chamb e rs

The monop lace chamber i s usually a c lea r ac r y lic

cyl i nder approximat e ly 8 fe e t l ong and J f eet in diameter

whi c h norm ally ac co mmodat e s one re cl in ing pat i ent .

Al t h ough i t ha s not b e en mention e d i n t he l iterat u re ,

hyperb ar ic nurs e s hav e r eported t o the invest igat or that

occ asiona l l y an u nse t t l ed i nfant ma y be treated wit h h is

mot h e r or a hyperbaric nurse i n t h e s c nc p t ece u nit . In

t hi s unit, the pa t i ent does n ot requ i r e a mask t o re c e i ve

oxygen as t he c ha mber itsel f i s pr e ssur i z ed wi th oxyg~n.

since no hands-on ca re i s p os s ible , patients Who a re

t reated in the mon opl a c e chamber are usua lly those that

are or i entat ed, a lert and abl e t o follow in structi ons

commu ni ca t e d t h r o ugh a two way intercom . If necessa ry ,



unconscious critical ly i l l pa tients, such as t h os e

described by Krings (198 7 ) , can be treated i n t he

monop lace cha mber since it can be equipped wi t h

mechanical ventilation, cardiac and hemodynamic

monitoring equipment (Gl o wa cki & Chew, 1988 ; Kri ngs ,

1987; Horkoo! , 1985) .

Mu l t i pl a c e Hyperbaric Chambe r s

Hult iplace hyperbaric c hambers are pressure vessels

con structed of aluminum or steel that can be sealed

gas-tight . Thay have the structural i nt e gri t y to co ntain

t he i nt e rn al pressure t o which they wi ll be exposed ,

which, for most c linical chambers, i s a pressure l e s s

t han or equ al to 6 atm . abs . (atmospheres, absol ute).

This i s t he pressure experienced at a depth of 165 feet

un der the sea (POUl ton, 1981 ) .

The chambers have specially co nstructed doo rs t hat

seal wit h pre ssure t o preven t accidenta l opening . There

are entry l ocks or pass-through locks t hat va ry according

to s ize a nd that can be pressur ized i ndepe nd e nt l y from

t he main chamb e r . The pxensure i n t he locks must be

eq ualized to the interna l pressure of the main ch ambe r

before access ing the lock ( Har r ing t on & Carter, 19 6 6 ) .



Th~ service l ock can acco aecdec e smal l piece s of

e quip.e nt , while the pe rsonnel lock will a llow t he

mov ee e nt; of pe rsonne l and l a rg e r e qui pJle nt in and ou t of

the . a i n chllllllber lIhile it i s i n us e, t hu s p r oviding a n

i mpo rta nt safe ty adv an tage . "A network o f c l o s ed-circuit

t e l ev i s i on camera s and several smal l window port s p rovide

visual access to the chambe r " (Norkool , 1979 , p , 729) .

Communication is e ns ur e d t hrough multiple systems

i n c l ud i ng two -way i ntercom, telephone and/o r headphone .

Multiplace uni ts c a n ac c ommoda te tw o or more

patient s seated , an d up t o several med ica l a nd nu rsing

pers onn el, equipment and an i nt ubated pati ent . Because

the s e cb a nber- s a r e pres s uriZed with a i r t he pat ient (s )

r e c e i ve 100\ oxygen v ia mask, he ad hood or endotra c he a l

tube. To preve nt oxygen t oxic ity during l on g hyperbaric

t r ea tme nts , t he patient breathes ch ambe r a ir fo r regular

s ho rt " a i r breaks" a nd usually du ring dec ompr e s s i on . The

nursing pe r s onn e l , on the other hand , breathe chamb e r a i r

most of the t ime , e xc ept up on de co mpre s s i on when they may

be provided with 100\ oxygen . Th is therap e ut ic use of a

pressurized , oxyg ldnated e nvi ronm e nt within a limited

s pace presents a number of i s su e s ....h i ch must be

considered as they r elate to patients, pers onnel a nd



equipment.

A rev iew o f the medical literature provi ded an

i mp ressiv e list of r e search projects , u sing bo th human

and an imal sUbj e cts, and i t appears that many significant

dev e lopments in thi s fi eld have taken place in the last

dec ade . One o f the consequences of this r e s earch has

been th e ident ific at i on of conditions f or whi ch HBO

t he rapy is accep t ed as th e adj unct or pr imary treatment .

Ross (1986) identified the fo llowi ng 12 diagnostic

cat e go ries as benefit ing f rom HBO therapy:

r:adia t io n ne crosi s ,

ca r bon monoxide poisoning,

r e fr actory ost eomyelit i s ,

burns,

c omprom i sed skin grafts .

deco mp re ss i o n s ickness,

gas embo l ism,

c r ush in jur ies ,

cy ani d e po i son i ng,

soft tissu e infections,

selected prob l em wounds and

se le ct e d refractory llIyc o s es .



The last diagnosi s is the onl y one that ....a s not addressed

extensively in the literatur e .

The nurs ing literature during t he saIDe per iod i s

l irtited, with no attention given ta re search and only

mi nimal attention focused on nursing staff or educational

preparation . This is surprising s i nc e the smal l numb er

o f pape rs written o n pers onnel, emph asize the importanc e

o f proper education and select ion of sta ff , as ....ell a s

the need t o be aware of the i mp orta n c e of certa in

environmental var i a ble s . Bond (1966) comme nts t h a t, e v e n

under r out i n e operating c ondi t i ons, .....ork ing i n a pressure

chamber is hazardous, phys ically demandinq and p roduces

physio l ogicCil and psy chologica l st r e ss .

T h e following rev lew of t he literatur e wi ll be

d i vid e d i nto t wo sections . Fi rst , n u r s ing i ss ue s rel ated

ta hyperbaric oxyg en therapy .....ill be presented so t hat

e duca t i onal topics may be identi fied . Then rela t ed

l iter atur e an surveying ed ucational needs will be

examined.
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A' Nurs i na I ssu e s i n Hyperba ric Oxygen T~

Issues i mporta nt to H OO nurs i ng i de nt i f ied from the

l iterature can be c lassified into four general

catego r ies:

1. the phys ical and ps ychol o g i cal f act ors hype r bar i c

st aff may encounter .

t h e env Lz-onnerrt.al he z ard e , in parti cula r , the risk

of f i re .

3. t he alterations to e qu ipmen t t h a t are r equired fo r

use i n a pressurized envi ronmen t . and

4. patient educat ion.

Physical and Psychol o gical F a ctors

Th e re a re a number o f physical fac t o r s t ha t put

nurs ing a nd me dical personnel a t risk a s t h ey ca re for a

pat ient in a hyperb aric c h amber . They en cou n ter the same

phys iolog ical effects exp e r ie nc ed by divers (Gl owa cki &

Chew , 1 ":J8B) an d are t he refore at risk, particularly

du r i ng the deeper e xpos u r es required to treat diving

a cciden ts . Workman ( 1966) w r ote , "t he eff e cts of

pre ssur e on a man may be divid ed i nt o t wo mai n

c a t egor i e s : 1 ) t hose t hat a re di.rect and ee c nant ca t , and

2 ) t noe o th a t come because of changes in t he partial



pressure of respired gase s " {p , 1 10} .

The first category of condi tions result ing from t he

direct effects of pressure ca n occur duri ng descent or

ascent i n the hype rbaric proce ss . Glowack i and Chew

(19 81.') warned t hat barotrauma , t he da mage that results

from cha nges i n the volume of a i r-containing cav ities i n

the body , occu rs when pressure outside the body space

differs from t h at withi n it . The cons e quenc e s of t he s e

pressure changes are usually conf i ned to damage a nd pain

in t he ears or sinuses, and to a l ess e r exte nt , pain in

the teet h . Howe ver . serious damage can be caused t o t he

lungs if breathhol d i ng occurs dur i ng depressurization

(Wo r klnan , 1966) . Meijne (197 0 ) ca u tione d that the

pro cess of as cent can be l i fe-thr eat en i ng i f expanding

air is not ven ted continuously . Bond ( 196 6 ) noted that

even wit h out havin g problems during descent , personne l

work i ng i n air compressed t o 7 atmosphe r es absolute

pr essure (ATA) wi ll i ne vitably encount er increased e ffort

i n t he wo r k of breat hing , and staff must , t.n ere rore , be

in good p ulmon a r y health .

The se cond cat e gory sugg ested b y Work.man (1966)

focused on co nd itions that would be attr ibutable to

pressure Lndf r-e ctIy , as a r es ult of c h a nge s to part ia l
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pressure o f ga s e s i n the pressuri zed environment . The

most important of these problem s. experienced during

hyperbaric pressurization , are nitrogen narcosis , o xygen

toxic ity and decompress ion s ickne s s .

Nitrogen narcosis Lc due to t he weak anesthetic

effect o f ni t r ogen upon the central nervous s ys t em

occurri ng at levels probably beginning at about 2 ATA (3 3

feet unde r wate r) with i ts' typical symptoms becoming

obvious between 50 and 100 f eet (Workman , 1966) . The

s e ns ation i s similar to alcohol i nt ox i cation, a s the

di s s ol ved ni trogen ga s affects the brain . In v i e w of

t his effec t,La np hier (1 966) not ed that for deep expos ur es

t o a pproxi mate l y 165 fe et (6 ATA) , detail s o f the

pr oc edur e or exa mi n a tion of the patient must be

communic a t e d co n tinua l l y t o pe rsonnel outside the ch a mber

to con f i rm t he findings/ diagnosis and t o check the nentia I

s tat us of the chamber pe r sonne l. It i s also required , in

t his situa tion , t hat t he i nside tenders adhe r e to the

or de r s and dec is i ons of t he surface personnel . Workman

( 1966 ) recommended that beginning at a depth of 3 ATA.

personnel perform ing pr ocedures th at require clear

t h ink i ng and manual dex t e rity, suc h as oper ative

pr o c edure s, sho uld b e mainta i ned helium-oxygen
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mixture .

O)lygen toxicity occurs when oxygen at. a high partial

pressure is inhaled for long periods of time. It can

affect the brain, causing seizures, and can affect the

lungs, causing cumulative and ultimately irreversible

damage. Seizures can be prevented and lung damage can be

ameliorated by providing air breaks , reducing the

percentage of oxygen in the air or by limiting total

exposure time and/or chamber pressure.

Decompression s Lcknese or the "bends" is caused by

formation of gas bubbles in the tissues and blood during

the ascent phase of under ....ater diving , flying or

hyperbaric treatment where inert gases, usually nitrogen,

are inhaled under pressure. Thorn (1992) writes that this

phenomenon occurs .... . when the speed of decompress ion

exceeds the ability of the saturated tissues to vent the

gases by simple diffusion" (p. 25) . Hyperba ric oxygen

therapy is the primary treatment for this d isorder , whi ch

has a wide range of clinical manifestations beginning

with mild symptoms o t: joint pain mov ing to severe

symp toms of cerebral, spinal or cardiac trauma possibly

resulting in death. Although it is almost exclusively

associated with underwater diving it is a concern for
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hyperba ric personnel and the reason staff are c o mmi t t e d

to sp e c if i c treatments protocol s f o r certain depths of

pressure.

In con s i der i n g the effects of elevated partia l

pressures of nitrogen, p r egna n c y i s a c rucial factor.

Jennings , in his 1987 article on women in hazardous

onv i ronme nts, d i scussed the very important pr o blem of

pregnanc y v n e n ....ork ing in a h y pe r bar i c c hamber . While

further ves e e r cn needs to be pursued, Jenn ings sugges ted

that expos ure to pressures greater t han no rmal pose a

co nsiderable ri s k to the developing fe t u s . Severa l

nu r s ing papers poi nted to t he need f o r restrictions o n

d iving du ri n g pregnancy because of t he possibility of

b irth de f ects, especially i n t he first trimeste r (Cor r y

& Montoya , 1989; Greenbe rg , xeeetne , Reichow & MacLean ,

1979) . H. Ma nson (personal communication . Apri l, 1992)

sa i d , "The placen ta appears to be a likel y site fo r

bubble growt h duri ng decomp ression . Since t he fetus will

also be exposed t o increased partial pressures of

nitrogen , bubbles could f orm o n the fe ta l side of the

placenta a nd t hen c e a ccess the f eta l c irculation .

Deve l o p i ng limb buds, etc . are l i kel y vulnerable t o su c h

emboli . Hence t here i s a fear of ca using damage t o the
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re tiua" , In light of the sensitivity of fetal development

to medication, alcohol and cigarette smoke, adhering to

precautions seems to be a wise suggestion.

In the literature apart from pregnancy, women were

not found to be at greater risk of experiencing more

untoward effects than men. Meljne (1970) did report that

one argument used against women working under pressure

was that women tend to have more adipose t issue in the

upper arms and buttocks and that because adipose tissue

absorbs greater quantities of nitrogen it could increase

their risk for decompression problems. In reality,

additional problems have not occurred and a similar

argument could be made for men who tend to have more

adipose tissue around the abdominal area. Bond in an

1966 pUblication stated that, "With nursing personnel , an

added and poorly evaluated factor of sex i s introduced"

(p.146), because a large percentage of nurses are fema le .

However, evidence suggests that concerns reported by

Meijne and those of Bond are not justified in brief

hyperbaric exposures .

As opposed to the physiological effects, the

psychological impact of working in a hyperbaric chambe r

is related to the way mental activity and funct ioning are
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altered in a pressurized e nvironment . Emotiona l stra in

may also be associated wi t h t he i ntense dema nd s a nd

respons ibilities created by the en v i ronment and t h e

co nfined quarters of t he c hamber. Bond (1966 ) s tat es

that claustropho bic t end encie s and ove rt reactions t o

confined spaces are significan t f actors t o be c ons i de r ed

i n selecting pe r s on ne l t o work in this area. "An

individual nor ma l l y una f fected by c losed environment s may

re act severely to t.he situation i n a hyp erba ri c chambe r

where the sense of complete incarceration is very real"

(Bond , 1966 , p , 144) . Eve n if , after one or two

expoeures , t he nov i ce nu rse i s sh ewn t o be able to wor k

i n such an environment, t he re still remains the i ncreas ed

tens i on of wor king i n a limited s pace . Both phys i cal a nd

psychological closenoss of pa t i ent an d s t a f f c an be a

problem, since it is he i ghtene d as they enc ount er s imilar

risks i n a confined s pace.

2 Env i r onme nta l Hazards

Of the ha za rd s of worJdng i n a multipla c e hyperbaric

chamber , fire is by f ar the main safety c on cern . Ros s

( 1986) no ted t hat in an oxyge n-charged env i r onment there

i s a greater risk fo r sparks to cause f ire or exp losion .



15

Poulton (1 9Sl) stressed tha t the rate at wh i c h s ubstances

bu r n i s co nsiderably i ncreased with higher oxygen

pr e s s ur e . The po t e nt i a l s ou r ce s o f fire in a chamber are

numerous, LncLud Lnq sparks f r om electrical equipment or

even stat ic e lectricity. Petroleu m products, s uc h as

l u b r icants, grease, ha ir s pray , na i l p o l i sh , b o dy

l o t i o ns, as well as petroleum-based cosmetics and

dressing preparations. can cause spontaneous explosion in

the presence of high partial pressures of oxygen (Bolton,

19 81 ; Gaul & Hart, 19 7 5: Glowacki & Chew, 1988; Pou lton,

1981; Ross, 1986) . I n an oxygen charged c hamber, tires

are fatal because o f t he confined space, limited acceau

to exits , and the increased toxic effects of combustion

gases und e r pressure . As a resu lt, safety precautions,

s uch as monitoring and removing excess oxygen in the

chamber a nd reducing oxygen i n proportion to the de pth ,

a re taken to decrease the fi re hazard. Safety

considerations, cautioned poulton (196 1) , must be of

primary importance a nd fire regUlations must be strictly

enforced . Providing t he se pr ecautions are adhe red t o t he

potential risk of fire in a multiplace c hambers is far

less tha n the risk in monop l ace chambers which unl ike

mu ltiplace units , are pressurized wi t h 100% oxygen.
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3 MOdifications to Equipment

Another area of concern to nursing and medical

personnel carrying out HBO therapy is the safe and

accurate moni taring of patient status in the chamber.

especially the critically ill patient . A mercury spill

in a multiplace chamber . either from a standard

thermometer or aphyqmonancmet.er , exposes patients a nd

staff to t ox ic mercury vapour, which maybe especially

dangerous at high pressures. Mercury can also damage the

metal of the c hamber itself. Poulton (1981) suggested

meas uring arteria l blood pressure using an aneroid

manometer is preferred over the sphygmomanometer because

it works without mercury . Another problem of using a

standard sphygmomanometer in the chamber is that as

pressure changes, the amount of time required to inflate

and deflate the cuff also changes.

Ross (1986 ) recommended that in order to accommodate

pressure alterations , medical devices with a ir filled

balloons, such as endotracheal tubes and catheters, need

to have their air pressure constantly monitored or neve

the a ir r eplaced with water . Glass intravenous

bottles/bags should be replaced b}o" plastic or great care

must be taken with placement of their vent-tubes.
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Ampules and s yr i nge s a lso ne ed to be properly vented.

similarly , measurement o f arte r ial b l ood gases

p r e s ents a c ha llenge , s i nce upon decom pr ession, blood

samp les l os e t he ir oxygen saturation . In the t est t ube,

arteria l blood appears to boil as t he gas content is

decr e a s e d . Pou l ton (1981) noted t hat the b lood sample is

stil l adequate for measuring other blood gases bu t not

oxygen content . Howeve r, in t his situation measu reme nt

o f oxygen content is not necessary s i nc e " h y pe r ba r i c

oxy gen therapy ensures adequate tissue oxygenation for

vir tually a ll patients-including those with severe

respiratory fa ilure" (p , 84).

4 . Patient Edu c a tio n i n Hyp erbarl c Oxygen The rapy

A last area of co ncern i de ntifie d i n t he literature

i s patient education. This has not bee n a ddressed

d i r ec tly i n published papers bu t i s included in nu rsing

a rticles under t he topics o f pat i ent preparation or r isk

factors . Ross (1986) r e c ommende d close attention t o fi re

prevent ion b y re pe a ted l y reinforcing t o the pa t ient tha t

trheze be no smOki ng, lighters , cigarettes or e l ec t r on ic

equipment . Fi r e - ret ardant Clothing a nd app roved footwear

as well as no n-petroleum based lotions are required t o be
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worn in the chamber. Glowacki and Chew (1988) support

these recommondations , i n particular the meticulous

attention to prevention of fire. Ross a lso suggests tha t

the nu rse should teach t he patient ab out voice changes

d uring treatment, use of oxygen masks and methods for

relieving ear pressure .

Norkool (1979, 1985) emphasizes the importance of

explaIning t he details of the t r e a t me nt procedure to the

patient and the fam ily. Anxiety, especially fear of

claustrophobia , may be significantly alleviated by

explanation a nd reassurance from nursing staff. Norkool

s t ressed t he importance of ed ucation and support for the

disorientated or semicomatosed patient and Krings, in h e r

1987 article on treating the c ritica l ly burned pa tient

with H80, also emphasized the need of patient ed ucation:

"One of the most overwhelming challenges i n this world of

critical care nursing is explaining pressure change

sensations on eardrums to a semi-comatosed , intubated

patient who is unable to see thr ough edematous eyes ll (p ,

aD-H) •

B. Educational Needs of Hyperbaric Nursing Personne l

The factors to be included when designing

educational program for hyperbaric nu rses can best be
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identified by considering t he cha llenges t h at t hey face ,

such as t he pressure-related a l te rations to the

e nv i ronment and equipment , the physiological a nd

ps yc ho logical ad a ptations fo r both t he pat ient and nurse .

ed ucat ion and awar eness about hyper-bar-Lc e , and fi nal l y ,

t he u niqueness of t he e nviron me nt a s we l l as t he h a za rd s .

When considering the s e c hallenges , i t i s natura l to look

at the educational preparation for nursing sta f f in this

s pec i a l t y . In 1966 Wor kman commented t ha t there were n o

f orm a l courses available a t t ha t time but he s a w

edu c a t i on as e s sent i al. Glo wac ki a nd Chew (19 88) later

comme nted that the beginni n g dev e l opment of clinica l

t r a ining co urses i n t he Uni ted state s ha d o pe ned the door

t o the development of a no t he r specialty in the nu r s i ng

a nd med i cal profession. The y s uggest ed that educationa l

p rograms n e ed t o co nti nue to deve lop in t he hy p erbaric

fie l d . However, i n Nort h America no c ourses sp eci fically

de sig ned f or nurs i ng pers onn e l ha v e ye t been deve l oped

an d no detai led ed uc ationa l needs a s s e s s me nt of

hyperbaric nurses ha s been carried out .

I n a more general c ont ext , Matthews l. d Sc h umacher

( 1979) stated t h a t no on e r ea l ly challenge d the ne c essi t y

o f continu ing educa t i on in nu r s ing a nd the belief i n the
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importance of ongo i ng ed uc a t i on c ontinues to he a cc epted

today . Howe ve r . t he s e au t ho r s also no t ed that the

c o nt r ove rsy persists a s to how these c our s e s s ho u l d be

de velope d , i.e. s hould the co nten t be dete rJllined by

knowledgeable s pecialists , or be i dentified by conduc ting

a needs assessmen t s u rvey o f t he op i n ions of nu rses

worki ng i n hyp erbar ic un i t s ? Fa rley a nd Fay ( 1988)

co nc l ud e d from t he ir r esearch that a comprehensive need s

a s sessment is a vit a l part of con tinuing e ducation

program planning a nd t he pr ima ry s ou rc e o f data to beg i n

the planning pr oc es s , because i t f acilitates the

de ve lopment of proq r alls that eeet; e x i sting needs a nd

utilize s limited health ca re resource s e f fi c i ently •

Chesney an d Beck (1985) clas s ified needs assessmen t

s u rveys in nu r s ing con tinu i ng education i nt o three

differ en t t ype s :

1 . ne e d e e e ee ea e nc e whi c h focus on the fea t u r e s o f

c ont i nui ng ed uc at ion programs t ha t make t he m mor e

attractive t o nurs es . These s urveys , s uc h as t he

work of Mat t hews and Sch umacher (1 9 79), did no t

r e qu es t informa t i on on content are a s but on l e ngth

of progra ms , nu1llber o f major t opics to be presented
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as wel l as othe r items .

2 . needs assessment t hat aim f or ge ne ral esseesa e ne of

preferred ed ucat iona l t opic s fo r a l arge g r oup o f

Che sn ey and Bec k (1985), we r e on e o f a

s mall numbe r of r esearc hers to c hoose this

approach . They col lect e d dat a o n ed uc a t i ona l needs

fo r nu rses i n 1 2 c ounties o f the Coa s tal Band a r e e

of Texas . Farley a nd Fay (1 98 8) al s o identif ied

t h e educational needs of 2 ,9 49 nurses i n t h e sta t e

of New Hamps h i re .

3. needs assessment o f nurs es dea ling wi t h a

particula r t op i c , for e xampl e cancer,

part i cu l a r s etting, f or e xee pte , nursi ng home s .

The s a lient po i nts of the a r t i cles that have us ed

this third a ppro...ch seem the most a ppro pria t e f or

this s tudy and t hey wi ll be r ev iewed here .

Craytor , e t a1. (1 978 ) complet ed three s tudies

that aimed a t d e t e rJllining nurs es' lea r n i ng ne eds i n

relationship t o cancer, whi ch was t he most f r e que nt ly

occurr ing topic i n the lite rature on l e a rni ng nee d s

assessment . Their find i ngs i nd i cated " tha t i ncreasing

knowledge and s k i l l s decreased fe eling s of he lplessnes s

and that learning t ak es p l a ce whe n learners a re a nxious ,
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because of inabili ty t o meet pe rceived dema nds • . 0"

(Craytor , e t aI., 1978, p , 2 19). Fernsler (1987) , in a

series of articles on program develop me nt i n cancer

nursing, l e nt support to this finding by s tating tha t

"ad u l t s are nmenable to l e a r ni ng when t hey perceive a

need to learn and a re g i ven the opportunity to

participate i n t he p lanning .. . " (p. 59) . Seta, Ong,

Ching, Liu and 'lau (1988) similarly stated t ha t " t he

adult learner is a demandi ng student and t he educationa l

process may be superfluous if i t is not tailored t o h i s

or he r needs" (p. 24).

The wide variety of topics selected by t he nu r s e s

and the unpredictable nature of their choices supports

the necessity to assess the learner 's needs a nd i nv olv e

t hem in planning educationa l programs . For examp le,

Pittman, Stevens, FUlp an d House ( 1988) evaluated the

co ntinuing education nee ds o f PUblic health nurses in

Nor t h Carolina. Their findi ngs showed the t op five needs

to be: 1) l ega l aspects/risk ma nage ment, 2) obtaining

co ntinued compliance by patents, 3) counsell ing skills,

4) sexual abuse of children , and 5) leade rship skills .

All of these areas are of importance t o pUbl i c heal th

nurses and the high ranking of these t op i c s provided
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valuable information .

Bye (1988) surveyed t he needs of nurses in nursing

homes and found that the five most requested topics

included; 1) drug therapy, 2) how to motivate stllff to

perfonn well, J) techniques to handle behavioural

problems of residents, 4) how to handle a performance

problem with staff, and 5) how to manage a crisis

situation. This author also stated that there was a

significant difference in the topics selected by younger

nurses compared to older nu r s es, and between nurses loti th

different educational backgrounds. Conedera and

Schoessler ( 1985) did not examine the effect ot age but

like the previous authors proposed that the responses of

experienced nurses differ~d from neophyte nurses.

Mazonson, WU & Scaltrito (19B1), in a well organized

study of nurses educational needs in re La t n.ons b Ip to

patients diagnosed with cancer, found the five most

requested topics included: 1) nursing interventions in

helping patients and families cope with cancer,

2) psycho-social needs of cancer patients and their

families, 3) nursi ng interventions in complications/side

effects resulting from chemotherapy, 4) stress reduction

for nurses, and 5) current uses of c hemotherapy in
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In a survey of a paediatric nursing group, Bowman,

wol kenh e l m, Beck, O'Donne ll and Schneide r (1985) f oun d

that the five educational topics perceived t o be the most

neede d were: 1) emergency i nt e rv ent i on . 2) emergency

nursing . 3 ) dealing wi th c hildren and families,

4) pathophysiology of common diseases , a nd

5 ) interpretation of l ab values .

The uniqueness of each lis t of prlorized ed ucation

topics for the settings discussed reflects t he variation

of each nu r s i ng specialty and reinforces t he s uggestion

that a thorough comprehensive needs assessment is

required fo r each specific nursing setting .

IDll!!mHY

A review o f t he lit e r a ture r eve a l ed that a

comprehensive assessment of educational needs specific to

each nurs i ng setting is i mportant . I t c an a lso be seen

that , although desirable , ther e are no courses t hat

ta rget only nursing personnel for nurses working in

h i gh l y complex hyp erba ri c units. Most of the present day

courses offered at facilities outside of Can ada are aimed

at the medica l profession . While i n ind i v i dual cases
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htperbaric nurses may have been asked to indicate what

they perceive to be important content for an introductory

hyperbaric course, no indication of this is present in

the literature , and yet this information is an essential

prerequisite to design ing courses specifically for HBO

nursing personnel. There are no articles that report the

knowledge required of the dally experiences of nurses

working in hyperbar ic un its, although this is an area of

nursing that differs considerably from general nursing

practice . This is an important area requ iring further

stUdy .
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co nceptual Framework

This study uses the work of Fernsler ( 19 B7 ) and Seta

et a1. ( 1988) who state t ha t ad ul ts a re amenable to

lea rning whe n they perceive a need t o l e arn and are given

the opportunity to p a r t i c i pate in t he plann ing ; a nd a lso

a n adaptat i on of Ur bano & Jahns' mode l of participation

in co ntinuing education . This framework ha s been

expanded to specifically address nurs ing issues re lated

to working in hyperbaric un i t s (See Figure 1 , page 26).

The f r a me wor k highlights intrinsic facto rs and

e xtrinsic factors that must be co nsidered by t hos e

planni ng a continuing edu cat i on program because t hey are

crucial in determining whe ther or no t an individua l

participates a nd succeeds i n t he program . Th e intrins ic

factors inclUde: 1) basic huma n needs, 2) attitUdes,

values, beliefs , expectat ions a nd per c ept i on s , an d

3) motivationa l orientations . and are r epresented in t he

mode l by t he concentric c ircles .
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DEMOGRAPHICS

1------ON-THE-JOB TRAI NING

)---t-~----I~~~~i~~~
STRUCTUR E

f---- CONTINUING EDUCATION
COURSES

LI FE SITUATION

FIGURE 1: Framework. for conceptualiz ing educational progr ams in
Hyperbaric Nursing adapted f ro m the framework of Ur bano
& J ahn s (1 988).
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Basic human ne e ds were organ i zed int o a ge nera l

t heory by Maslow ( 1970) . wh o l oo k ed at h uman need s i n a

p rogressive hierar c h y . Th e ne eds began wi t h phy sical

s urvival movi ng throug h safe ty , l ove, esteem and f i na llY

s e lf-actualization ( a sense of hav ing ac h ieved on e 's

fu llest poten t i a l ). He be lieve d that the r e needed to be

s ome s atisfaction of each n e ed before the per s on c ould

move on to concentra t e on t h e nex t h i gher level , an d that

an unmet need was mo tivation for the person to p u r s ue

activities t ha t would satisfy this ne e d .

Another c omponent of t he int r ins i c o r pe rsonal

va riables is the pe rson's a ttit udes, values or be l iefs

which can eit her h in der or fac i l i tat e e d ucatio na l

i nvo lvement depending on person 's ex pe c'..:ations . I f t he

e nd result of the e ducationa l program is ex pected to be

re levant and need fUlfilling for the s tudent t he n th i s

has a po s i t i v e effect upo n the a tudent. es bel i e f system

and subsequent ly upon pa r t i c ipa t i on (Urbano & J a h ns ,

1988 ) •

The fina l per s o n a l variable labe l led "motivat i o nal

orientations" are g r ouped by Ur bano lit Jahns into six

categories : exter n a l e xpecta tions, pro f es s i o nal

advancement , socia l r e l ations h i ps , s oc ial wel fare ,
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escape -stimulation an d cog nitive i nter est (More t a ! n &

Smar t, a s cited by Urbano , 1988) . These 50c1 a 1­

psychologica l c haracteristics whi ch were onl y briefly

me nt ioned by t he au t ho rs a re the primary motivat ors fo r

professional pa r ticipation in co ntinuing education .

These int r insic fa ctor s a r e impacted upon by

extrinsic or societa l fo rces which a re divided into three

ca tegories: 1 ) demographic characteristics, 2) life

s i tuation va r iables, a nd 3) educationa l opportuni ty

structure Character istics. Urbano & Jahns cla s s i f y as

demographic Cha racteristics , factors such as age, sex ,

education level a nd marital stat us be c au s e these fac t o rs

hav e been assoc iated with moti v at i on and participation i n

educational programs . The y i nfluence, among other

things , the att i tudes and ex pectations of the

partic ipant s, as well as t heir financial status, t ime

availability a nd healt h , and c onseque nt ly effect the

qua lity of success or fai l ure of the educ a t i onal

expe r ience.

The Life Sit uat ion variabl es of the f r a mework

i nc lude the sociologica l i nfluences of ad ult g rowth an d

de velopment , a nd the effect o f the significant people in

the learner's family , persona l , a nd/ or profe s &ional life .
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The lear ner \lIay b e i nflu e nced by t heir own a t t itude s and

cet Ie r e as we ll as those o f others . For example , a

pers on ' s attitude t o....ard the ir job, the s uppor t of

colleagues a nd fa mily members toward cont inu i ng

e ducation , their c ar e e r goals, a nd t heir stage of

personal or professional development can al l effect the

quality of the educat ional experience . These life

s i tuation variables need to b e considered when selecting

t a r ge t g r oup s for recruitment, pUbl icity and pla nn i ng

continuing e ducation programs .

Educa tional opportunity structure represents t he

varying availab ility of programs whlch wil l affect

pa rticipation . Ava ila bi lity of programs considers such

factors as location , t im ing , c os t, and course c on t en t

t ha t must be addressed b y those planning the co n tinuing

ed ucation program . Urbano a nd Jahns mode l has been

e xpanded to inclu de on - the-job training and co ntinu i ng

education courses (see F igure 1) .

At present, on-the -job tra i n i ng in hy perbaric unit s

i s the main av e nue b y whic h nurses in canada are

i ntroduced t o t his specialty and t hr ough which t heir

knowl edg e is kep t current . In most faci lit ies, th i s on­

the-job orientation is suppleme nted by r ea ding relevant
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materialG, and a few units a lso provide study gu i de s

a nd/or f ilms . Practica l eupez-vLsLo n i n the c h ambe r i s

provided by t he senior nurse or phy sician as t i me and

wo rk l o ad permit .

Because no courses specifically de signed fo r

hyperbaric nurs ing exist an e d uc at iona l needs assessment

should be carr i e d out a s an important in itial s tep i n

design ing program for hyp erbar i c nursing .

consequently. this study wil l d eter mine Canad ian

hyperbaric nurses perception of t he educational needs to

be addres s ed in a hyperba ric course . It is not the

intention to test the conceptual f r amework modif i ed f r om

Urbano (, Jahns' work but considera t ion wi ll be g iven t o

analyzing co mponents t ha t are r elevant t o t h i s res earch .

The f ollowi ng as sum ptions have been made in this

inve stigation:

1 . Hype rb a r ic nu r s e s i nterviewed will be able to

recall a ccurate ly the education a nd training

they were given prior t o working i n a

h yperbari c chambe r .

2 . They will be ab Ie t o r ec all t he ir most

signi fica nt early work ex pe r i e nce s i n an

hyp e rbaric chamber ac curately.
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a , The y will be ab le to i dentify i nforma tion t hat

t hey did not have t ha t would be useful t o

t hem.

4 . This i n f orma t i on wil l be ueerur to t hose

r e s po ns i ble for d e s i gn i ng ed ucationa l c ourses

fo r hyperbaric nurses .

Lim itations of t he St udy

1. only the t hree Canadian English ­

s pe aki ng c l i nic a l hype r bar i c unit s were

samp led .

2. With the exception o f the pilot s t udy ,

the questionnaires used in t he s tudy were

not p revious l y t e s t ed .

J . Information obtained by asking nurses to

r ecall the i r introductory hyperb aric

educational experience may not provide an

accurate pi ctur e of that experience .

Despite t he se limitations , it is expected t hat t h e

nurses will recall the mos t significant d e t a ils . This

s tudy is expected to p r odu c e useful information , and

provide a starting point fo r f urthe r research and fo r

developing c ontinui ng educationa l p rograms for hy pe rba r i c
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