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The purpose of this study was to examine the effect of

h transcutaneous electncal nerve stlmulatlon (TENS) on the pa:.h
reported b,ykatlents who rveun.red ‘their abdominal incision packed
after surgery. A between subject post test only design with
e)':perimental blind and placebo oontrol was employed in the study..

Seventy five subjects (nean age 56.9 years) were randomly

assigned to one of three treatment groups: TENS, placebo TENS or
no—treatment 'control. The vapﬁropriate pain treatment was
administered‘during the roﬁtine dressing change'whi,ch took_p]tace -
two mornings after surgery. Subjects in the "I'ENS grous had one
electrode placed at each end of their incision and TENS stimulation
was dellvered prlor to, and during, the packmg procedure (average
tJ.me 31 mlnutes, standard deviation 5. 7) Subjects who received
placebo TENS had mactlve electrodes applled in the same manner for

'a smula.r oerlod of tlme Subjects in the no—treatment control

W not have electrodes applled All subJects continued to

receive a;algesm, as prescrlbed, throughout their participation in

the study. Following the dressing procedure, subjects reported

pain experienced during the dress:ig)g using an ll-point self-report

pain scalé. Neither the subjects nor the hur§_es_ who did the R

- dressing were aware of the subjects’ group aésig’nment,




Multlple regressmn demonstrated that subjects who received

TENS reported a s:Lgm.flcantly lower level of pam after the

dressmg change than did those gxbjects who - recelved either placebo
o A ;ﬁ‘ Ay ,: ‘”’Y? .
, .»‘9? ~

-analgesxc effect of TENS. Other analyses mdlcated that age had an
effect on drug administration practlces. In this study there was a
, e

\

-~ tendency for the elderly to receive fewer and smaller doses of

- narcotics. . ‘ ’ .
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. INTRODUCTION

A repiew of the pain literature demonstrapes that our
understanding of pain has. 1ncreased 51gn1f1cantly during the past
' 100 years. However, it is’clear that desplte our increased o
expertise in the area of pain, the pain experience remains an
entity which4w§ do not cempletely understand and over which we do
not have comgliete control. mopendix A provides an historical
overview of pain theories and patterns.of pain management. It‘

includes a detailed description of the gate—control theory of pain

'bepause this theory isS currently the most infiuential pain theory
in the Western Qorli. Tﬁe review also presents eviaence that
current methods cf surgical pain management do not provide adequate
pain relief during the post-operative period. Further, it suggests
that transcutaneous ele:téical nerve stimulation (TENS) may be ‘
beneficial in the managemen%. of post-surgical pain. The present
study lnvestlga 2g ‘the use of TENS in the control of pain resulting
from the dressing and packing of amy akdominal incision.

Accordlng to recent research and anecdotal reports, a —
51gn1f1cant proportlon of people §5y1ng surgery can be predlcted to
experience inadequate pain control post-operatively (Cohen, 1980;
Donovan, 1983; Keeri-Szanto, 1979; Utting & Smith, 1979; Wallace &
Norris, 1975). This prediction has implications for patient
recovery because surgical patients will suffer needléssly and may
develop surglcal complications as an 1nd1rect consequence of\the

pain. ‘Cohen (1980) reported that 75% of her surgical sample
o 1
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| exper:.enced moderate to severe pam post—operatlvely 'I‘his
j.ncxdence of reported paln 1s accepted by health care profess:.onals

, whlle a smular mc1dence of wound J.nfectlons or mmor atelecta515 ‘
~would not. be tolerated v |

Inadequate pam rellef durmg the post-operatlve perlod can

' contrlbute ‘to pulmonary, cu:culatory, gastro:.ntestmal and urmary

’ dysfunctlons as well as thromboembollc processes and undesxrable

.psychologlcal and enotlonal dlsturbances (Benedettl, Bomca & |
. 'Bellucm, 1984) Reflex muscle spasms, mvoluntary splmtmg of
‘thOIaClC and abdommal rtuscles and fear of deep breathmg ‘and |

s 'coughmg can- 1ead to ventllatlon/perfusmn abnormalltles

gy ) _:Segmental and suprasegmental reflex responses caused by the

L presence of contlnuous pam will lncrease heart rate, blood

pressure, metabollsm and oxygen consumptlon and mcrease the
o :1nc1.dence of lleus and nausea as well as- urethral and bladderl"

‘_ hyp&'notlllty. : Unrelleved surglcal pam can also promote thrombus

' .formatlon in the lowler lJ.mbs related to (l)decreased phy51ca1

act1v1ty and/or (2)cort1cally—mduced anxrety medlated mcham.sms
‘-‘mcreased blood ’v15c051ty and clottmg, flbrmolysm, and platelet
I aggregatlon Unrelleved pam cm\ also J.nterfere w;.th patterns of .
v eatlng, sleepmg and socz.al behav10ur when 1ts presence occuples a

. v1arge prceortlon of .the \indiw.duals attentlon (Wall, 19794 |

- :adda.tlon, the presence of pa;.n can lmut the effect of therapeut:.c -
ﬁ.ntervent:.ons, f,or example, _the adequate cleansmg and pack..ng of a
; Y‘S.urglcal indidion, S | " FE | R
’ "I‘he presenoe of pam 1s also closely related to emotlonal



‘ dlscomfort whlch can cause the patlent feellngs of dlspleasure and.

angulsh Ehe most common emotlonal\factors which accompany paln /'

»

. are. anx1ety, fear and depres51on, factors whlch have the potentl

¥

to- augnent the pain’ experlence thereby creatlng a vicious cycl of

_paxn—anxxety—paln (Craig, 1984) Thls sequence of events 1§/

/
partlcularly profound in hamans because of our ablllty toﬁ

ant1c1pate the consequences of events. All of the physiéloglcal i

and psychologlcal effects which are ass001ated w1th 1nadequate paln'

!

-control serve to! 1ncrease patlent dlscomfort durlng the,'

'post—opera ive perlod“ano they §ﬁpport the need for adequate pain

control durlng this time. The knowledge tnat/prolonged, acute pain

may 'be a precursor for chronic palnz(Bonlca/.1985) provrdes further

..rationale for the adequate control'of‘suréical pain.

7
Clearly, effedtlve surgical pain 96ntrol would be of beneflt

to the patlent Intra—muscular doses of narcotlc are presently the
most w1dely used method of surglcal paln control durlng the. lnltlalv

'v_post—operatlve perlod because they are easy to admlnlster, readxly

acce351bleoand lnexpen51ve Thelr admlnlstratlon lS routlnely

‘ %prescrlbed accordlng to need. and nurses -deliver the drug, at their

dlscretlon, w1th1n a de51gnated dose and time range However,(
these drugs must be admlnlsteredlapproprlately if they are to

prov1de effectlve pain’ control ‘Unfortunately narcotic

: admlnlstratlon is frequently assocxated w1th the presence of 51de :

effects. Some of these effects are uncoufortable for the patlent

'or unwanted by the patlent. These 1nclude sedatlon,'altered

‘conclousness, dry mouth, nausea, profuse persplratlon and pain ‘.‘
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and/or irritation at the shte.of the injection. Other side effects
can/haue a more serious impact on patiéht recovery, for example,
disorieutation‘and hallucinations, cardiac abnormalities and
infreguently, respiratory’depression; The ability of these.side

’effectstto impede patient recovery is a compelling reason to

, lmplement when feasrble, addltlonal methods of paln control

The elderly are one group of 1nd1v1duals who may derive*

' partlcular beneflt from the add;tloanflalternate nethods of pain

3\

control because they are eé ;“1ally sen51t1ve to the effects of

- parcotic drugs Thls 1ncreasedf enSlthlty”lS related to many

factors whlch 1nclude alterat on of paln receptors, changes in

plasma protein blndlng andg”;decrease -in narcotlc clearance
(Boreus, Odar—Cederlofh Bondesson, Holmberg & Heyner, 1986;
Harklns,\gwentus’&‘Prlce, 1984-~Kalko; Wallensteln, Rogers,
Grabinski & Houde;vi982) As a result of these changes, the
%elderly generally requlre fewer and smaller doses of narcotlcs than
younger adults in order to obtain a sxmlﬁgi level of- paln relief |
(Bellv1lle,’Forrest,‘Mlller & Brown,i197l; Kalko, Wallensteln,
Rogers, Grabinski, &‘Houde; 1982’ " The elderly are also more
,sens;tlve to narcotlc side effects lncludlng resplratory S
~depressxon, cough suppressmon and cloudlng of mental functlons
V(Hark;ns et;al., 1984). In add;tlon, because the elderly
~';freguently haue one orbmore_diseases which require mediCation-they
:‘haue_an.;ncreasedvrisk of developing‘an interactiOn between the
'narcoticdand other drugs they*pay_oe'taking (Harkins et al., 1984).
| ‘In‘COutrast with narcetics, other forms of analgesia; L



S

.

~including nonster01dal antl—mflamnatory drugs,. control pam by
bbactmg at the perlphery rather than the central nervous system.
These analges:Lcs are fea51b1e alternatlves to narcotic type drugs
': but their route of delJ.very does not make them an appropnate
" choice for patlents mmedlately followmg abdominal and/or bowel
surgery. For example, the nonster01da1 anti-inflammatory . drugs are
not presently avallable in: parenteral form because they are (
practlcally msoluble\\;m water and thew are not stable in solution
(Schoepp, 1986). | |
,witt- (1984) stat s that any"pain relieting measure should lie
w1th1n the scope of the ngrses’ qualificstions., The intervention
should be effective and portable and it should not require
rphysmlan supervision or informed patlent consent. In addition, it
must not interfere’ w1th the patlents medlcal regime. These
gu1delmes suggest that distraction, rela)éetlon, suggestion,
J.magery and cutaneous stlmu,latlon are methods_ of pain relief which
could be used by nurses, at their discretion, in the 'clinioal.
setting. Distraction, relaxation, suggestion and imag'ery serve as
.\_,copmg mechanlsms by prov1d1ng the individual with some sense of
oontro\f over the paJ.nful experience. As such, they ‘are techmques
designed to promote the psychological control of pain (Craig, .
:1984). TENS is a method-of cutaneous stirm‘latior:ﬁ which provides
pain relief usmg a method of 'neurat\odulation. ’
Recent research suggests that TENS has a role to play in

surgical pain control although its exact mode of _ooeration has not
.yyet been ciea\_rly defined. One theory Qroposes that TENS increases

N
¥



' ‘activn.ty in the A—beta fibres and thereby decreases the

transmissmn of mformation about pamful stimuli to the brain.

The TENS mechanism has: also been explained using endogenous opiate

and non-opiate paln control systems. Cheng (cited in Lapeer, 1986)
"proposed that 1ow frequency TENS . st.umlation 1s responsible for
actlvating the release of endoggnous opiates while high frequency

- TENS stimulation stimulates the release of the neurotransmitters

serotonin and norepinephrine .“’Eo of these systems, opiate and

non—opiate, activate analges:.a "’Via»’ scending inhibition
As a method of pain control TENS has the advantages of being
portable and easy to administer. It is also accepted by a vast
‘amajority of the populatlon because it is non-invasive and it has
not been associated with the side eff(ac':ts conmonly reported
following. narcotic use. E;«lrther;f‘ TENS has advantages over
-alternative clinical methods of counter irr_itation {\such as heat and
‘cold therapy. because the level of TENS stimulation can be .
accurately controlled. The only oeople for whom TENS should not be
used are: (l)individuals with a demand cardiac pacemal:er because
the pacemaker fFidid could be affected by the impulses generated by
the TENS unit; (2)women in their first trimester of pregnancy
because suffmient data.has not been co:rpiled in thJ.s area, and
(3)indiv1duals w1th a history of prolonged narcotic use prior to
surgery. Research has J.nd:Lcated that people who receive narcotics
for an extended perJ.od of time prior to TENS. treatment obtain
llttle pain relief w1th TENS (Cooperman, Hall, Mikalacki, Hardy &

Sadar, 1977; Solémon, ViernsteJ.n & Long, 1980).° Future studies

LN



| reports indicate that optimal electrode placement for TENS .

-

which J.nvestlgate reasons for this phenomenon could aid in
identifying mechanisms which promote TENS analge51a.

The TENS unit delivers a series of small electrical™ impulses
to the skin which are felt as a slight ®4ngling at the sit'esk‘of tﬁe

eleectrodes. It is the preserice of this tingling sensation which

~could complicate TENS research wh;n a placebo is employed because -

subjects with prior TENS experience(a could be aware that they are .
not receiving the treatment. |

The impulses which are delivered to the skin must be

‘sufffcvient t$0 excitelan afferent fibre in a controlled manner

without causing danécje tJ the skin. Factors, which affect the
threshold for stunulatmg peripheral fibres J.nclude the size and
location of the nerve fibre 'as well as the pulse width and the

frequency of the stimulus (Woolf, 1984). A strength duration curve

il ustrates that the relatlonshlp between pulse w1dth and- frequency
determines the amplltude of a pulse necessary to activate a nervé
Factors which influence how effectlvely TENS will deliver 1t:s_—.,

lgesic effect include electrode placement, stimulation

requency, and period of TENS stimulation. Subjective patient .

stmulatlon is as close to the mc1s:.on or thg_ site of pam as
p0551ble (Hymes, ' Raab, Yonehlro, Nelson & P{mty, 1974 WOolf ’

1984.). Patient preference for impulse frequency is vanable._

- Although TENS studies have reported using frequencies which range

\from 10 to 150 Hz a 1low frequency requires an increased amplitude

T

wh:.ch can produce painful nuscle ’\Hﬁr(actlons (Woolf, 1984). A

-
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survey of 1500 surgical patients indicated that 100 Hz is the |
preferred setting (range 70 to 150 Hz) (Bussey & Jackson, 1981). A
pulse width of 0;4 msec employed in combination with a frequency of
100 Hz should permit the use of an intensity level which d6es not
produce painful stmulatlon The induction time for TENS to -
produce analge31a ranges from mmedlately to several hours but. the
average time is reported to be hetween 15 and 20 minutes
(Bornstein, 1981; Denholz, 198%; ¥ ., 1981; Lampe, 1981;
Rutkowski, 1981; Shealy, 1981; Woolf, 1984). |

| Ih TENS research the number of narcotics received
| post—o;ﬁeratively is the primary outcome measure reflecting pain
level. However, this may be a weak measure in that narcotic
delivery is sporadlc and related to both patlent and nurse
charfctenstlcs (Seath & Rigney-Radford, 1984; ’I‘aylor, Skelton &
_Bwutcher‘, 1984; Taenzer, Melzack & Jeans, 1986). Further, the
N cdrrelat"ion betwéen narcotic requests and subjective pain rat_ings '
is weak (Taenzer, 1983) A more appropriate measure of the
effectn.veness of TENS is the self—reported pain experience.
bRvesearch mdlcates that self-report provxdes both a reliable and a
sen51t1ve measure of pain (Revill, Robmson, Rosen & ,,bfogg, 1976).
The validity of the measure is assumed if pain is defined as
whatever the patient reports it to be. The McGill Pain
Questionnaire is a self-report pain scale which permits an
evaluation of the sensory, affective and evaluative qualities of
‘pain. However, the part of the instrument which measures the

affective and evaluative dimensions is long. Surgical patients ney



‘have neither the attention span nor the energy to deal with soch a
icomplex task during their first 48 hours after surgefy,v Use of e
visual analogue scale facilitates the measure of paio'in‘sufgical
patients. This type of scale, whlch measures the sensory dlmen51on
of pain, is admlnlstered easily (McGulre, 1984; Syrjol & Chapman,
1984). The form in which the scale is presented has not been found
to influence the pain reting provided (Jensen, Karoly & Braver,
1986; Kremer, 1981). | |
Good post-operative care is the right of all patients who vf
undergo surgery and a crucial part of;this care includes'effective'
pain management. Investigating pain relievihg“measures available
to nurses is one area of nursing research thch'requires further
exploration to enhahce post-operative care. TENS appears to,be a
feasible method of pain control~which nurses'could utilize in the
clinical setting and there are many aspects of paéiehf care during

X

the post-operative period which could benefit from the analgesic

f"/

properties of TENS. The packlng of an abdomlnal incision is one
procedure which has not been used to evaluate the effect of TENS
Both physlologlcal and psychological processes can serve to make a
wound packing an'ﬁﬁbomforteole procedore (Benedetti,Bonica &
Bellucci, 1984; Craig, 1984) . ~Although this pain may be temporary
io nature it can hinderiadequate cleansing and rgpackihg of the
wound and contribute to the overall general discomfort of the
patient. Maximum pain control during all aspects of the
post-operatiVe period is a goal towards which health care

pfofessionals should strive. The following study is designed to
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4 déterming if TENS will decrease the amount of pain patients report

after their abdominal incision is packeq.
METHOD

Subjects J | ‘

Seventy five patients whé required their abdominal incision
packéd.é\fter surg;ary participated in the study'.' ) sample size of‘
75 was consideyed approprlate as a result of a power test. These
75 subjects were dat&med from qu:gJ.cal units of a 1arge teaching
hospital and they were asked to participate }nv the study if they
met the following criteria: 18 S(ears of age or oldei‘;. English
‘'speaking; no previous TENS experierice; .likely to ’req'ui‘re their
incision packed; no cardj_..ac pacemaker : female subjects not in the
first trimester of pregnancy; and nohistbry of prolonged narcotic
use prior to surgery. Subjects who met the criteria' were raxidomly
assigned to ‘one of thrée groups.

i int 7

v *rms stimulation was produced by a portable GRASS SD9
stmulator which could delJ.ver square waves at varlable pulse
frequencies (0 to 200 Hz), variable pulse w1dths (0 to 200 msec)
and variable pulse amplitudes (0 to 100 volts). The electrical
inpulsc;.s were delivered to the-skin by a pair of pre-jelled,
sterile, Myo-Trode I1I electrodés, 'An,eleven—poi;lt_, visual analogue

pain-rating scale was used to measure pain ‘experienced during .
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dressing change. A sample of the p in scale is located in.
Appendix B. |

Design

Proéedure
Consent to participate was obtA:aino:c.l‘ nré-operatively to
facilitate informed decisions. without the influence of anaesthetics
or narcotics. Obtaining consen'tjin this manner meant that some
people who were apprnached to participate 1.n the study became
ineligible to continuex%c\auge their surgical wound did not need to
be packed. A summary of the study was left with ea‘chA subject‘wh‘en‘
consent v\as‘obtaained l(sam'ples of the consent and study summary are
located in Appendix C). Before any treatment was given, subjects

who remained eligible for the study were again asked if they wished

to partiéiéate.- All potential subjects ;eceived analgesia, as
presbribed, from the time of consent until their participation in -
the study was complgte.
The éxperimenter approached each 'subject 20 minutes prior to

' the beginning of the study and instructed him/her in the use of the
pain scale. The following procedure was then exrpioyed for all
subjects- assigned pain treatment - dressing change -~ self-report
of pain. Subjects were a551gned to group by selection of a blank
data sheet with a predetemmed, randomly a551gned group.
deéignation concealed in the top corner. Treatments had been

randomly assigned with the restriction that the three treatment
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- groups be equally represented on the data sheets. Only after
choosing a data éheet could the experimenter é;scover the group to
which the subject was assigned. This method introduced a partial
blind because the experimenter was unaware of the assigned
treatment during the initial .-preparation of each sgbject for.-the
study. . - |

The dressing change emplgyed in the study was the rvoutine‘
dressir:g change taking place ’two mornings after surgery. This
dressing change was done by Jthe nurse responsible for the subject's
care therefore many differeht.nurses were involved 1n the study.
/The experimenter waited outside the room duringthe dressing
chargé. o)

After the nurse had completed-th; dre-s'singi and left the room,
the experimenter réturned to assess the- s.ulbject's pain on an
11-point self-report pain scale. The expefimenter activated a tape
recorded message which directed the subject to complete the pain
scale for the dressing which had just been performed. ;Orll this

' scale zero represented "No Pain” and ten represented "Worst vPain
Imaginable".:}” ,Sut;jects were asked to choose a pgint on the scale
which bes;t represented the pain they experienced during the
dressing. Using a. tépe recorded message allowed the experinenté\r

A

to leave the room s that the subjects could complete the scale |

with a minimm of biés‘?' After recording pain on the pain scale, A
the subjects placed the sheet in an envelope. If physically unable
to nark the scale, the subjects reported the pain rating to the \

\

\

y

experimenter who then recorded it.
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Three paih treatment groups were compared in this study: TENS,
placebd TENS and Ao—tfeatment control. Subjects in the TENS group
had one \electrode placed at each end of the incision. The protocol
" for electrode placement is located in Appendix D. The stimulator
was set to deliver a pulse width of 0.4 msec and a freéuency of
100 Hz for the duration Of the treatment i;:terval. The pulse
amplitude or stimulation intenSity was individually adapted to a
level imnedia‘te'ly below that which was reported by the subject to
be uncomfortable, _ TE!ﬁS treatment was delivered for a minimum
period of 15 minutes prior to the dressing change. This length of
timeAwas variable because the nurses provided care for more than
one patient and if was not always possible to begin the dressing
~after a fixed period of stimulation. Ch corrpletion”‘of the &essim
- the experimenter re-ent®red the room, deactivated the stimulator
and rémoved the electrodes.

The same procedure was followed for the placebo group with one
exception: no stimulation was delivered through the electrodes.
However, these subjects thought they received a pain greatment
becauée they believed electrodg application placed them in the
treatment group! As there were no obvious cues which could be
used to distinguish placebo frqu active TENS both the ngfs_e and the
subject were blind to group assignnént when the subject received
placebo or active TENS.

[ Subj:ects'in the no-treatment control group did not expect to
receive a pain treatment and they received no treatment other than

their prescribed analgesia. Both the subject and the nurse knew

»
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o . . ‘

y
when the subject was assigned to this group because no electrodes

‘were app‘lied. -

In addition to measuring reported pain, other information was
recorded for each subject. This included details on drug
: adxmnlstrat),g\ Specifically, time and dose of the lasf documented
analgesic received prior to the study dressing and the frequency of
narcotic administration post surgery were reoorded.» Demographic
data were also obtained at this time.

In this study the independent "variable was the pain. treatment _
with three n\anipqiated va]:ues: no—treat:rent control, placebo TENS
and treatment TENS. The subjective report of pain on an |
eleven-point scale was the dependent variable.

l;lm thesis

.Svubjects Qho receive TENS will report less pain %sulting from
an abdordinal wound packing than subjects who receive either
no-treatment or placebo TENS. ) ‘

RESULTS
=y
Sample Characteristics

In total, ll3 patients were approached to part1c1pate in
the study. F:Lgure\.yillustrates their patterns of ellglblln.ty and
partioipatlon. Seventy five of the 113 patients consented to
participate pre-operatively and met the inclusion criteria
‘ post—operat:.vely Fifteen oatients, four 'male and 11 female, did -

not consent pre—operatlvely (mean age 62.4 years; standard



Figure 1.

Patterns of Patient Eligibility and Participation
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s dev:.at:.on 14 7) . An addltlonal 23 gave consent pre-operatJ.Vely but -
”dld not part1c1pate after surgery. | 'Iwenty of these patlen‘ts no .
longer met the J.nclusmn crlterla for one of two reasons: ‘they dld

'];;_not need thelr surglcal wound packed (n—lS) or they were admltted
.."bto the :mtens:.ve care unlt (n-5) The remauung three dld not msh
'to contmue in the study No patlents dropped out once the ' i
treatment pa.rt of the 'study had: conmenced o T '.3 Vb
A Table 1 descrlbes the subjects demographlc character:.stlcs byé; |
pam treatment group The study sample cons:.sted of 75 subjects, '

'41 males and 34 females, rangmg m age from 18 to 89 years (mean -

T ;6 9 years- standard dev1at10n 17) ’I'hese subjects were located on

—g

-

one of five nursxng unlts and they partlc:.pated J_n the study from

35 to 50 hours after surgery (mean 42 5 hours standard dev1atlon

3 dependlng on tlme of return from surgery and tune-of dressmg :

v‘ change.o Surgery ‘was performed by one of six surgeons. The reasons

for surgery varled but they were perarlly for cancer, dlvertlcular .
d:Lsease, Crohn s dJ.sease, gastrlc ul,cer, ostomy closure, | ,,
Cholell'l'.hlaSlS and colitis. Other mfrequent reasons for surgery
Vmcluded bowel or upper abdommal surgery for symptoms unrelated to - -
cancer, for exanple, a bem.gn mass, rev1s:.on of a prev:.ous surgery

er dramage of an abscess.‘ | _'
Stﬁjects surgical hlstory is sumnarlzed for. the paln |
treatment groups J.n 'Iable 2 S:thy four sub;ects (85%) had a

“ "hlstory of prlor surgery 'I'ne mean number of prev1ous surgerles ,

'was 2 3 (standard dev:.atlon l 8).3 Fo" ﬁhose who reported havmg

' . prevlous surgery, the t1me s:.nce last surgery to present surgery
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Table 1. A | 4
Demographic dmaragi_.’;e;ist,:_‘_ics by Pain Treatment Group
RN #
o o a1
% . Group 3 | Subjects
Variable ~ Comtrol’  Placebo TENS
o n=2s n=25 - n=25 n=75
| Age SR . : ' .
“Mean 56.7 58,1 55.8 5649
D 16.7  16.7 8.0  17.0
" Gender * . I S IERTPUT )
Male B 15 (60) 12 (48) - 14 (56) 41 (54.7)
Female ' 10 (40) } “137(52) - 11 (44) '34‘ (45.3)
' Diagnosis * - o ‘
*Cancer ' 7 (28) 0 -~ 7(28) 7 (28) 21 .(28.0)
Diverticular - B E ‘ P ‘
disease 4 (16) 8 (32) 3 (12) © . 15 (20.0)
Crohn's disease 4 (16) 2 (8) 4 (16) - 10 (13.3)
Gastric Ulcer 2 (8) 1 (4) S 1 (4 74 (5.3)
Ostomy Closure 2 (8) 0 (0) <4 .(16) - 6 (8.0)
Cholelithiasis 1(4) 2.(8) 1) 4(5.3)
Colitis 0 (0) 1 (4) S ) 227
Other 5 (20) 4 (16) - 4. (16) 13 (17.3).
- Hours Po$t Surgery . V
- Mean ' 42.2 o 42.1 43.1 42.5
SD o 3.1 2.7 3.4 3.0
Nursing Unit | o | o
1o -5 (20) 11 (44) 11 (44) o 27 (36)
2 — 8 (32) 6 (24) 6 (24) 20 (26.7)
3t 5 (20) 2(8) 1(4) 8 (10.7)
PR -3, (12) 3 (12) 6 (24) 12 (16)
5 -4 (16) o312 1) - 8 (10.7)
*'x} (%) .
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Table 2. : /o ‘ _ L

™~

. ;s ST .
surgical HY stoa@z_ Pain Treatment Group

~ - R ‘ ' ALl
o ‘ Group ’ ‘Subjects
Control Placebo TENS -
Variable n=25 ‘n=25  n=25 n=T5
" History of R e T~
Prior o ' L '\\\\
Surgery * . v oo A ) ‘
Yes - — 22 (88) 20 (80) 22 (88) 64 (85.3)
No , -3 (12) 5 (2) £ 3 (12) 11 (14.7)
- Number of V
Previous "
Surgeries e =
Mean , 2.2 2.4 2.4 2.3
SD ‘ 1.7 1.8 2.0 1.8
Years Since
Last L
" ‘Surgery . , v AN .
Mean 7.5, _10.4 4.9 7.6
SD 9.6 12.7 7.5 10.2
History of v ‘ S : _
Prior . : o : RS
- Abdominal ’ : - ‘
Surgery * N - . : o
" Yes 17 (68) 15 (60) 7 15 (60) . 47 (62.7)
No : 8 (32) 10 (409 10 (40) - = 28 (37.3)
 Years Sirce |
Last
Abdominal -
Surgery . :
Mean 6.8 16.1 7.2 10.3
8D 8.6 16.8 9.9 13.0
. ’ . v / -
*n (%) .
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ranged from less than ohe year to 50 years (mean 7.6 years;
standard deviation 10.2). Fdr those who had a history of previous,-.‘
‘abd'ominal surgery, the t.une between last‘ abdominal surgery and
'present surgery also ranged frdh less than one year to 50 years
(mean 10.3 years; standard dev:.atmn 13.0). 'I'he pain reported as a

result of the dressmg change in this study was not correlated with

[}

number of prevmus surgerles (r = .012; p = 0.46), number of years

since laﬁg. surgery (r = -,03; p=0.41) or number of years since
last abdomlnal surgery (r = .09; p = 0.27).

L Table 3 provides a summary of - subject mund characteristics by
pain treatment group. The incisions were located in the upper or
Lower abdomen or midiine and they were verti'cal tfansverse or
diagonal. Two thirds of the subjects requlred one or more surglcal |
‘drains post—operatlvely and one thlrd had vaseline‘gauze removed
from the wound' during the pain treatment. Analysis of variance
demonstrated that wound characteristics (location, direction and
the presence of surgieal drains) were not facto?s which influenced
~ the pain ratirg@provided after the dressing change.

Post Surgical gin Management

- Table 4 describes prescribed and administered narcotic
practices (type, dose and frequency). No subject received

. non-;narcotic analgesia during the duration of their participation

in the si:udy. _D_emerol was prescribed post-eperat;ively for 75% of
the patlents (n=56) and the remaining -25% rgf '
(n—19) In practlce, these drugs are p sch.bed to be admm:.stered

as needed, within a minimum-maximum



Table 3.

Wound Characteristics by Pain Treatment Group

20°

14

all
Group * 4 ) Subjects
Control Placebo TENS
Variable n=25 n=25 n=25 n=75
. Wound Location
Upper Abdomen 9 (36) . 8.(32) 9 (36) . 26 (34.7)
Lower Abdomen 9 (36) -6 (24) 7 (28) 22 (29.3)
Midline 7 (28) 11 (44) 9 (36) - 27 (36.0)
wOund Direction : '
- Vertical =~ 6 (24) 11 (44) 9 (36) 26 (34.7)
Transverse 17 (68) 13 (52) 15 (60) 45 (60.0)
- Diagonal 2 (8) l(4) 1 (4) 4 (5.3)
Surgical Drains , :
- Present 15 (60) 19 (76) 16 (64) 50 (66.7)
Absent 10 (40) . 6 (24) 9 (36) 25 (33.3)
" Packing Material \ o
Vaseline Gauze 7 (28) 11 (44) 6 (24) 24 (32.0)
Normal Saline 18 (72) (56) 19 (76) ° ‘51

(68.0)

*n (%)
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Table 4. ‘
E l! i Z E.i 0 .St i l; . ]‘ .] 3 . :
Group
Control Placebo W TENS Total
Narcotic, . . Sample
' n=25 n=25 =25 - n=75
Demerol * - 17 (68) 20 (80) 19 (76) - 56 (74.7)
Morphine * 8 (32) 5 (20). 6 (24) "~ 19 (25.3)
Maximum Dose
(mg of morphine) - .
Mean 13.0 12.5 13.3 13.0
SD 2.5 2.0 3.0 2.5
Minimum Dose
(mg of morphine)
Mean - 9.5 9.4 9.7 9.5
sD _ 2.5 1.2 2.5 2.1
Hour 'Rahge * c o -
2-4 houre 4 (16) 1 (4) 1 (4) 6 (8.0)~
. 3 hours " - 8 (32) 4 (16) 2.(8) " 14 (18.7)
" 3-4 hours - 13 (32) - 20 (80) - 22 (88) . 55 (73.3)
ADMINISTERED: |
Dose Before
Dressing -
(mg of morphine)
Mean 11.7 11.8 11.8 - 11.8
SD 2.1 2.3 2.5 2.3
Time From
SAdministration
to Dressing
(hours) o '
Mear.. ‘ ' 3.6 4.3 3.1 3.7
SD o 4.3 8.1 3.3, 5.6
Frequency of '
Administration :
(morphine mg/hr) e
“Mean . 0.2 0.2 0.2 0.2
SD 0.06 0.07 0.07 0.07
. . o]
*n (%)
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time intervals. When the doses were converted to milligrams (mg)
of morphine, a standard of comparison for narcotic type analgesics,
, the ‘mean,lnagcimum dose prescribed was 13 mg of morphine (standard
deviation 2.5). The mean mmum.m prescribed dose was 9.5 mg of
morphine (standard deviation 2.1). Prescribed time intervals
between doses were: two to four hours (n=6), three hours (n=14) or‘
three to four hours (n¥§5) . Because the drugs were prescribed to
be given as needed, the frequency of delivery was variable. A~
review of the subjects' charts showed that 19% received analgesia
yevery 3 to 4 hours and the remaining 81% received it less
frequently than every four hours (range 433 to 41 hours) . |

The length of time between the last reeorded analgesic and the
dressing done m this study ranged from 5 minutes to 40 hours (mean
3.7 hours; standard deviation 5.6). This last recorded analgesic
dose received prior to tl%rstudy dressmg was the maximum dose that
could be given, according to prescription, for 52 subjects (69%).
For 22 subjects (29%) the wound was packed more than four hours

after the last documented analge51c.

" Comparisons of Pain Treatment Groups

Chi square-analysig demonstrated no significant. differences
A 'existed among the three treatment groups for the variables gender
(Table 1), packing material removed (Table 2) or prescribed type of
narcotic (Table 4). Analysis of variance indicated there were no
signi‘ficant differences anong the three groups for age; hours post

_ surgery (Table 1); number of previous surgeries (Table 2);

¥
A

ik

frequency of narcotic administration, time from)lastnarcotic to .
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the dressing and narcot;c dose received prior to the dressing
(Table 4). Analysis oi:fé variance also indicated there were no
éignificant differences between the placebo and the TENS groub for
the lengths of time the electrodes were in place, both priof to and
_ during the dréssing. The times for .g‘lectrode application for both
TENS and placebo TENS are presented in Table 5. The placebo gr':oupl
had the inactive electrodes ln place férLiS to 30 minutes ’:_ '
'preédressing (mean 20 minutes; standard deviation 4“.‘5). The ?;otalh
time the inactive electrodes were in place (pre-dressing and
 dressing time) ranged from 21 to 47 minutes (rﬁean 30 minutes;
standard deviation 6). ‘IheTEﬁ\IS group had .the acﬁive electfodes

- applied for 15 to 30 minﬁtes pre-dressing (mean 21 minutes;
‘standard deviat_één 4). The total 'I'ENS time (pre-dressing and
dressing time) ranged from 22 to 43 minutes (mean 31 minutes; |
standard deviation 5.7) and the yoltage varied between 24 and 48
volts (mean 35 volts; standard deviation 7).

Effect of Pain Treatment on Incisional Pain

Multiple regress_ion and ana_ilysis of covariénce ‘ir}'dicated that
the use of TENS significantly decrease?i the pain reported when an E
abdominal incision was packed. 'I‘h'e. regressibn demonstrated that
the following variables accounted for 27% of the Sxplained variance
in reported pain: age, gender, group assignmer}t, narcotic dose
rec;ived prior to the dressing, freciuency of narcotic
administration, time from last narcotic to dressing, and nursing
unit (Table 6). Having réceived TENS treatment and having been
admitted to nursin:j unit 4 made significant contributions to the

"
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Table 5.

Time Period for Electrode Plaéement - TENS and Placebo TENS Group

- ’

r : ;
'} Group

P

1

Placebo TENS , TENS = -

Variable//éf\~\\\\ (inactive electrodes) factive electrodes) ‘

Electrode Time
Pre-Dressing
(minutes)
" Mean . 20.
sb 4.

- Electrode Time

During Dressing
(minutes) ' : : -
' Mean . 10.4 9.
Sb 3.9 ' 3

Total Electrode . .
Time (minutes) -
© Mean 30 , 31
SD - ' 6 ‘ 5.

Voltage
’ Mean
SD-

o o
~




Table 6.

Multiple Regression:

Influences on Pain Rating

. Sunhary Table
Variable Beta t i7 p
e
Age 0.15 1.18 0.24
Gender 0.14 1.29 0.20
“Placebo Group -0.08 . -0.58 0.56
TENS Group ~0.26 -2.0 .05
Narcotic Dose
Prior to Dressing 0.22 1.76 0.08
Frequency of
Narcotic '
Administration . - 0.08 0.5 0.62
Time from
Narcotic to
Dressing -0.16 -1.2 0.23
Nursing Unit .
-1 -0.27 -1.4 0.15

2 -0.19 -1.08 0.29

3 -0.15 -0.98 0.33

4 -0.34 -2.1 0.04
Multiple R = 0.52 u

R Square = 0.27
F=2.14; p= 0.03
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?

R-Sq‘uare.

An analysis of covariance was used to compare group for pain
ratings (fable 7). Time from last narcotic to dressing, age, and
frequency of narcotic administration were used as covariates. The
grdqps were significantly different (F = 18.28; df = 2,69;
p= 0.04). The adjusted mean pain rating for each group was: TENS
13,273 Placebo TENS 4.46; No-Treatment Control 4.93.

To determine if é.ny significant differences existed among -
subjects who‘ reported lower ér;d‘_higher ievels of pain following
TEN.S‘; treatment, the 'I'ENS group was split into two by the median
;}a%r.; score: reported pain of <2 (n=12) »and reporteé pain >2’.(n=l3) .
Analysis of variance demonstrated that these two groups did not
differ signifiéantly in terms of Eg.e,' nar&otic dése received be‘fore
the dressing, frequency féf narcotic administration, total period of
TENS stimulation or TENS in;:ensify. Chi square analysis.indicated
- there were no significant differences between~ the two sub groups
f<‘>r gender or time from last narcotic to dre;;ing (1.5 hours, 2
hours, 3 hours and 4 hours were tested separately gor this
variable). Chi square analysis could not be used to compare the
two sub groups by nursing unit because too many cells had an
expectéd'frequency less than five. However, the data indicates
that subjects on nursing unit 4 may have lower pain.ratings
following TENS treatment. Subjects on this nursing unit were more
likely to rate their pain less than two. The observed and expected
frequencies for pain fating‘ (<2 and >2) by nursing unit are
reported in Table 8. '



Table 7.

i oyo
Sumary- Table
‘
Condition sum of DF F p
- Squares
-Covariates
Narcotic dose 27.71 1 5.08 0.03
prior to dressing ' - -
Age : ; 8.66 | 1.59 . 0.21
Frequency of 5.80 1 1.06 0.3
narcotic
administration
 Main Effect . N
Group 36.55 2 . 18.28 "0.04
"Error 376.04 69

o

-Mean Pain Rating (adjusted for covariates) for Three Treatment Groups -

Summary Table
Group n Mean sD
Control : 25 4.93 2.4
Placebo P 25 4.46 2.5
. TENS , 25 3.27 2.3
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Table 8.
Observed and Expected Frequencies: Pain Rating by Nursing Unit._ ’

: ‘ Location .
Observed Frequency R
Expected Frequency \ 1 2 3 4 -5
P
A ,
I L2 : 6 2 0 4 0
N 5.3 2.9 0.5 2.9 0.5

DZH 3P0
\"%
N .
wu
NS
H
[y %]
'—l
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'Since location was found to influence the pain rating in the
multiple regression, én analysis of variance was done to compare
the five nursing units for these varidbles: (l)nafcotié dose
received before the treatment d;é#sing and (2)frequency of narcotic
adminisérationt No significagt.differeﬁces were found among the
nursing units.

¢

Factors Influencing Drug Administration

3

Data analyses demonstrated that’ége exerted an influence on
drug administration variables. Correlations were found between age

and narcotic dose teceived before the dressing,(r = -.314;

p = .003), age and frequency of ﬁarcotiézadministration (r = -.484;

p = 0) and age and maximum‘prescribéd‘ha:cotic dose (r = -.2;

p=0.04). A three’to‘four hour time ranée for narcotic dellvery
was prescribed, to be:admihistefed as needed, for 92% of subjects.-
Of the smal} number who bad theif nércotics prescribed every two to
four hours, as needed, (n=6) thé mean age das samewhat higler (mean
62.7 years; standard deviation 10.6) than the othef’gg'suhjecté
(mean 56.4 years; standard'deviatipn 17.4).

A second nultiple_régression analysisﬁwas’used to assess drug
preééfiptibn and‘adminiétration variabl?s which corrélate wiﬁp
age. IA this regression, 28% Qf aég-was accounted for by time from
last narcotic to dressing, average nafco;ic‘dose administered, pain
rating, frequency of narcotic ;dministration and narcotic dose
received before the dressing (Table 9). Frequency of narcotic
administration made a significhnt contribution to the R-Square

(F = 5.42; p = 0.0003).
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'mifigle"Rgressign:‘ Age with Drug Adninistration‘_valfiablés,_ S

. Variaple™ . Beta . .t fﬂ%vap

.. Time From Narcotic T LN
- to Dressing =0.15 R N =1.2 00257

. Average Narcotic o 24 T
( Dose Administered . 0.03 0.2 -~ 0.8
Pain Rating . L0 .0 0.3

' Frequency of _
Narcotic - . . R .
Admmlstratlox‘l o =050 . -40 0 0.0002

)

ﬁ ‘”NarC°th Dose ' N
% Received Prior o R T S
' to Dre551ng 022 | “14 S 0.17

mltiple R = 0.53
R-Square =0.28
5 4; p=0. 0003

C e



PR TR DISCUSSION \ |

The use of TENS was effective i

icing the amount of paln
-reported when. an abdomlnal incision was packed Further support is
'prov1ded for'the efflcacyvof TENS when,;tpls noted that subjects
whovreceived no treatment or placebo TEﬁS'reported» er'mean ,
2}levels of pain than subjects who recelved ‘FENS. Thlsﬁlndlcates )
: that~the reported phenomenon cannot be explalned as a placebo
~effect but must be due}to the analges;c effect of TENS. This
‘effect’could be due to endorphin stimilation and/or increased
'Arbeta fibre activity as has.been‘hypotheSized in’the.literature.
fThe analgesic property of TENS has important clinical
_1mpllcat10ns because it occurs in the absence of any 51gn1flcant
51de effects. In addltlon to belng safe and effectlve, TENS is a
method of pain control which can be incorporated eas1ly';nto the;
kciinical‘setting. Its application-;s not complex, as evidenced'byl
. the number of people who own and operate their own machines at
'home; ‘As wel1 the TENS unlt is portable whlch means it can be™
’ transported £a1ly between patlent LOomS. Flnally, there . are few
"people for whom the use of TENS is Gontralndlcated Thls makes it
‘,‘a prgctlcal method of paln control in the cllnlcal settlng
» TENS may have more than one therapeﬁtlc use in the cllnlcal
1 settlng Flrst, there is evidence that TENS nay have a part to
’play in surglcal pain management whlch is separate from that
prov1ded by narcotlc thérapy TENS SLgnlflcantly influenced paln

1reported after dressxng change when the effects of drug
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administration were cont'rolied Statistically This suggests that "
TENS has a unlque role m decreasmg paJ_n when an abdomrnal : .
mc:.smn is packed. ——Packmg a surglcal wound J.nvolves app}.ymg

- tens,lon directly at the -_s_lte of the incision and TENS analgesia may7
be mdre appropriate than harcotic analgesia for this type of pain.
' 'I'hls fmdmg is. con51stent w1th the flndlngs of a}arevmus study
-whlch examlned the effect of TENS near the incision site on
post-cesarean pain (Smith, Guralnick, Gelfand and Jeans, 1986).

These researchers reported that TENS was effect;we ;m reducmg

cutaneous, movement—assoclated mc:.smnal pain but it was not

- effective for rellevmg gas pams or pain resultmg from ‘internal

structures. '

§econd,r TENS may enhance surgical pain management when it is
used in cqmbiriation .withhar.cotic therapy. In this study .patterns
of narcctic »adrhihistra\tion hrere not systetriaticaily studied-as they
related to TE’.NS However, .since TENS has a proven analgesic
property, it has the potentlal to decrease the amount of narcotics
‘required to maintain an effective '}eyel of pain cohtrol. Iﬁ
“Gnarcotic analgesia they may repont‘a

L

decreasa@cxdence of narcotic related s:.de effects. Since the
W
elderly are more prone to narcotlc side effects they may gam

patients receive less

_ partlcular benefits from oombme€ therapy- 1f TENS decreases the
‘amoung of narcotlc requlred. In smmary, TENS‘ ‘has the potentlal to
: enhance narcotic therapy and "it may provide a um.que method of pam
| control@or spec1f1c types of pam. ‘
‘Receiving TENS may not. always provfde_ patients with a low

&

&
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level of pain when their abdominal incision is packed. In this "
study 52% ‘of subjects who received TENS reported a paln level
greater than two after the dressing change. Four of these subjects
reported their pain at seven or highér. However,‘because subjects
dld not provide a pre treatment pain rating it is not possible to
deterrnj.ﬁe whether these pain levels reflect pain relief from a
level which was initially mich higher or if they indicate poor pain
control w1th TENS. If TENS does not always provide a reduction in |
pain it 1s important to identify factors which influence the |
analgesic property of TENS. These factors would include patient

characteristics, environmental variables and the stimulation

parameters. In this study ri om assignme'nt to treatment group and

non-systematic assignment t
- ;3“’ R - i i .
that patient c‘ r-a'cteristics and environmental factors were

J

sxgmflcantly dlf ferent among the three treatment groups Chi

sing unit minimized the possibility

square analysis and analy51s of variancé alsé suggested the three
treatment groups did not differ significantly in terms of
demographic variables, drug administration practices or assigned
nursing unit. ) | ' ‘ )

In thlS study no significant pat:.ent characteristics. could be
found to explam why dJ.fferent 1nd1v1duals reported a lower or
'higher level of pain when they had TENS applied during the.
dreSsirxg. How_ever, the sarrp‘]ge size vforjthese‘ .analyses was small as
there véré’ only 25 subjeéte Lin the TENS grbup Subsequently, wnen
comparing subjects who reported a pam ratmg <2 with those who v'

reported a pain ratJ_ng >2 the nunbers were occas:.onally too small
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to perform'appropfiate‘paraﬁetric and non—pafametric tests. This
- factor increases the probability}that a false null hypothesis will

not be rejected (a Type II error) |
The degree of pain experienced prior to TENS treatment is a

/
patient characteristic which may i ence TENS»analgeSia but this

. cannot be determined in the presgnt study. The gatefcontrol theory
however, can support the hypotflesis that pain intensity prior to
TENS treatment will influence TENS analgesia: when pain fibres‘are.
~ very active TENS may be unable to stimulate A-beta fibres toa
similar level of activity. The increased pain fibre activity
frelative to the large fibre activ1ty would keep thé pain gate

open. - Consequently, patients may continue to report pain.

It is interesting to note that age did not influence the
analgesic effect of TENS in view of the‘fact that age is known to
influence the analgesic effect of narcotics. This difference may
vbe telated to several variables First, duration of analgesia from
narcotics is the aspect of narcotic therapy which is influenced |
most by age. This study evaluated the effect of TENS analgesia at
one point in time and was not able to:neasure the duration of TENS
analgesia after the_dressing‘stimulusﬁuas removed. Second, the
pain stimuli are different./ In studies showing that ageyis related

 to duration of narcotic effect the pain stimuli-arose from a I
l v‘disease process or a surgicalvprocedure. In thlS study, the pain

”stimulus arose. from the dressing procedure. Third, narcotics begin

. their effect centrallyywhereas TENS begins its effect .

peripherally. Any of these variables, .alone or in4combination, may
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explain why'age influences narcotic analgesia but does not
influence TENS analgesia.
Environmental factors could also influence,TENS analgesia.
" .For example, the nursing unitho which the subject was admitted may
have influencéd the pain rating obtained in this study. This
appeared,to,ne the situation on Nursing Unit 4. vSubjeCts who wefe
admitted to:this'unit‘reported a lower level of pain Enan other
subjects. fhis finding may be explained when it is noted that,
unlike the’other 4 nursing units, 50% of these subjects received
TENé. Since it has been shown that TENS is effecéive in reducing
pain when an abdominal ingision is packed it would be expected
that,'onerall, the patienté on ﬁnrsing Unit 4 would report
' significantly less pain. In short, the treatnent, not the unit per
se, could have inflnenced the overall pain rating of‘these
subjects. However, the additional finding that subjects.on this
_unit were more likely tovrate their geineétia low level (£2)
follewing TENS treatment suggests £nat nurses' dressing techniques
may also have influencedftne’pain rating |
The method used to apply the TENS treatment must also. be

»consxdered when the analge51c effect of TENS is evaluated. 1In this
bstudy, the subjects who recelved TENS and reported a pain ratlng >2
after the dressing may have obtained better‘pain contrq} if the
pulse frequency had been adjusted o meet their individual needs
" rather than being delivered at a set value. Although a frequency
'of 100 Hz is reported to be the preferred frequency for surglcal

paln control this frequency can range from 70 to 150 Rz.

-
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Interesting relationships between age and drug administration
are extraneous findings reported in this study. Pearson
correlations demonstrated that age was negatively correlated with
narcotic dose received before the dressing and negatively
correlated with frequency of narcotic administration. In sum, the
‘elderly‘who participated in this study received fewer, and smaller
bdoses of analgesic"post surgery. 'Ehevreasons for this finding
could be related to one of three variables- (1)the phy51c1an S

. narcotic order, (2)nursing practice and/or (3)patient
characteristics. A Pearson correlation between age and maximum
prescribed narcotic was Significant but weak which suggests there
‘lS only a slight tendency to prescribe lower narcotic doses for the

elderly. This indicates that nurses, not’phy51c1ans, are making

. the decision to inister less analgesia to the elderly. The
rationale which directs nurses to follow this practice is not known

but it is probable that patient characteristics are the factor

-2

which 51gn1ficantly 1nfluence nurses' patterns of narcotic
administration. This hypothesis could not be investigated in the
present study. For exanple, it was not determined if (l)the
jyounger patients received more analgesia because they were more
vocal in their demands for pain relief and their cxm;ﬂaints of pain
and/or (2)nurses administered fewer narcotics to the elderly
because they were concerned about the inCidence of side effects.

| Although the elderly received fewer, and smaller dosesvof

" analgesia the almost zero correlation between age and pain rating

L : . ' )
(r = .009) did not indicate the elderly reported significantly "

‘ — .
~.
N
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hiéher or lower' levels of surgical pain compared to the younger
adults. Since the elderly require fewer, and smaller doses of
'analgesic for pain control this finding is not unusual.- The
finding is also consistent witﬁ the research which suggests that
the elderiy are leSS»sensitive te pain then YOungér'adults.(as
reviewed in Appendix A). | -

In summary, the correlations between age and narcotic ’

<

administration variables reported in this study suggest thit
current drug administration practices enployed”with the eld%fly are
.appropriate in terms of how they are administered relative to
;younger adults. Because the elderly dbtain more pain relief thaﬁ;
““younger adults following a similar dose of narcotic they do not
reéﬁire the same amount of analéesia as younger adults. However, -
the data do not indicate whether the asouht of narcotic nurses
administer to younger surgical patients is appropriate for

effective surgical pain control. .Therefore, the elderly still may

be_short—changed in terms of analgesia. ' | 5

In conclusion, TENS is an effective, safe and practical method

- of pain control which can be incorporated easily into the clinical

_wnsettiﬁ . It has the potential to enhance narcotic therapy and it

mayzﬁrovide a unique method of pain control for certain types of
gain, Specifically, it has a role to play in providingteffective

' §aih control when an abdominal incision is packed. This is an
1mportant finding because 22 of the 75 subjects (29%) in thlS study
rated their pain at six or:higher when they had thelr abdomlnal

. incision packed. This suggests that packing a surgical incision

-
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A
can be an uncomfortable procedure for a significant number of

patients and it lends Support for the-heed to implement more
effective pain control during this procedure" In addition, because
data analyses demonstrated this finding was not related to age or
drug administration practices we can conclude that the majority of
surgical patients would benefit from improved pain control during
this procedure. The significant decrease in mean pain rating for
subjects who received TENS while their abdominal incision was
Apacked'suggestsfthat implementing TENS during this procedure would

be beneficial for the patient.

B lMPLlCATIONS FOR NURSING
o L

Many factofs influence when and why a particular patient will
receive analgesia. Individuals who have a responsibility to
execute effective surgical pain control must weigh the potential
'side effects of narcotics against the consequences of inadequate
pain nanagement Because TENS is not associated with any )
Significant side effects its use, in combination with narcotic
'drugs, ~could help nurses create an acceptable balance between pain ‘
relief and drug induced Side effects. Further, lf.TENS were
implemented in the clinical setting it would provide nurses with
increased independence in the area of pain management because it is
.ainethod of pain control which they can employ at their &
’ discretion. This has important implications for the nursing

| profession since it is striving for independence and attempting to.



define areas o€ norsing practice. , - . /

Nurses must also consider the possibility that their
interpersonal style and technical skills are variables which can
either_increase or decrease patient discomfort. In addition, they
must recognize that patient characteristics influence experienced
and reported pain. Nurses need to integrate their personal

Mcharacteristics with individual patient characteristics wﬁen they

'“develop strategies ro‘relieve pain.

;,; Providing patients.with effective pain relief is a powerful
mechanism through which overall patient care can be enhanced. Even
- when pain is temporary in nature, as with the paln whlch ‘can occur
when an incision is packed, it does not mean this ;aln can be
1gnored. Nurses are in a position to work actively toiards

ensuring patients teceive effective pain control because they deal

directly with patients' pain in the clinical setting. This would

]
A

includeipurses making maximum use of paih relieving techhiques
cﬁrrentli-available. During the past 20 years in particular, pain
research has led to more effectiye methods of ‘Bain msnagement.
However, the knowledge that patients report inadequate*pain control
{duriog the post-operative period suggests that,nurses are not
”incorporating these research findings within their daily practice.
There 1s a need to set up programmes which would encourage the
cthunlcatlon of research findings and suggest ways in which
approprlate research flndlngs could be lmplemented in the-cllnlcal

settlng
A

4
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The present study found TENS was effective in reducing pain
experj:enced during the dressing and packing of an abdominal
ineisipn. This finding contributes to the general body of
knowledge abolt TENS and pam Future TENS research should
in\(estigate the characteristics of those who obtain significant
levels of paJ.n rellef with TENS compared to those who do not. It
would be benef1c1al to obtain a pain rating prior to implementing
TENS treatment to determi.ne- if pre-.__treat:nent pain intensi'cy‘ exerts
a significant influence oﬁ TENS analges?a._ Investigating the
effects of narcetic therapy on TENS analgesia is a second area
which requires further reseérch. Future TENS research could also
allow subjects to determine the frequency at which they receive
TENS stimulation; their choice wouid,become a variable investigated
in the study. . -

‘ In relation to the effect: of age on narcofic edtninistration
pract;ces (a matter which requlres further study), it is mpo;,(aﬂt

—-. to determine which factors and bellefs guide nurses' currenﬁ{‘ \ -
methods of pain control. Obtaining data on nurses' current methods
of pain nénagenént and their general pain knowledge would be
instrumental in enhancing present patterns of pain management.
Furt:_her research is also needed to clarify and expand upon the
effects of age on the overall pain experienée. |

Finally, nursing procedures are frequently invasive and they

P
-7

have the potent:.al to cause pain and anxiety. Research is needed



to assess the extent of pain Q;Géuced during certain procedures.
This research should also evafuatg (1)nursing strategies which /
could be used to reducé the pain resulting from these procedufes
- and (2)nursing characteristics which &ay increase or decrease the

pain patients report during various nursind procedures.

41
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PAIN: A REVIEW OF THE LITERATURE
V\Painvhas alwaysminfl’uﬂenced human behaviour because it has the

Y. abrl,).'u‘y-;o affect’ the lives of people regardless of their age, race

1., » c:.rcumstance. This pervasive quallty has' encouraged ‘a

search for methods of pain control. . During the past 100 years in.
partlcular, pain research has made significant contributions to the
understandlng of pam in the, Western world.; Today we know that

‘ | paln mvolves physmal and psychologlcal components and its -

presence can prov1de both a healmg and a protect"_

'promotes the healmg process by encouraging the res _
'bodys part and it- prov1des the body mth a protectlve mechanlsm by
s:Lgnallmg the presence of mjury or dlsease. Unfortunately pam
1s not always preSent when pathology exists and it may occxré "too

a late to pernut the Gs 'e“\\of an effective treatment regime. . _

. c i ; Pa:.n has "also been classified as acute or chronic in ‘nature.
Acute pa:Ln can usually be attrlbuted to a cause and it is expected
to diminish and dlsappear as tme healmg process proceeds (Bomca,
1985). - Its presenoe has also been identified as a precursor ‘for
chroruc paJ.n (Bomca, 1985). C'hroruc pain is the term used t

\ J
remains. when the healmg process should be

J.ndlv:Ldual n\ physmally and psychologlcally provrdes a

7conpellmg reason to reheve paJ.n which is either acute or chronic ,
\f\ .
in nature. However, desplte our J.ncreasmg knowledge in the area - )

of pain 1t Stlll _remains a phenomenon which is dlff:.cult to



48

4

describe and which is not completely understood. | I'Ihis is evident
when we note the large number of J.nd.wlduals who. contmue to

~experience pain over whlch we have little control. Pain research -

|

R

must continue if we are to provide effective pain relief for these. -

individuals. . i

At present the gate-ccntrol theory is the most 'influential;
paJ.n theory in the Western world (Melzack & Wa'll, 1984) an
hlstorlcal review of ‘major pain beliefs, theor:.es and methods of
pm.n management is pres&ted ‘in thls paper for the purpose of
‘demonsu’atmg how each coéptrlbuted to the evolution of the
gate—control theory The gate—control theory 'is then\descnbed a.nd
: evé‘lu‘a‘lted and its unpllcatlons for current methods of pain
| management and pa‘m research are addres’sed Specific attention is
glven to the role of th‘é gate-control theo ,ga'.n providirlg support
for the use of transcutaneous electrlcal nerve stimalation (TENS)

as a method of pain control. In particular, 1'.mp1ementing TENS to

relieve post-operative pain will be discussed.

Pain: An Historical Review
Over time pain beliefs and theories specific o a given -

- culture and/or time period have evolved and influenced methods of

: pain control. A chrbnological réview of some of the prominent pain

behefs and theones J.n the Western world lllustrates how Western
med:.cine has moved toward its present understand.mg of the pain |

' experlence and .'LtS current methods of paJ.n control.

2
A .
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Early Pain Beliefs and Pain Relieving Measures’

_ The cold water of lakes and streams and the warmth of the sun
‘and later fire are thought to: have beén'vused .to-relieve ‘pain by
ancient pe&pl,e (Archer, 1958). Medicine men, skin tattoos and
charms were used to augment or replace these methods when
individuals began to attribute pain to the presence of demons
(Keys, 1963). The demon of -gout was Qisualized as an enormous,
hideous, incorporeal spider whereas an "evil bird" with a sharp
beak was believed to produce pain in the-_head, neck and bowels
becadse of its incessant pecking (Fulop-Miller, 1938).'

After the introduction of Christianity the church became | -
- influential in ﬁhe area of pain management Some believed that |
~ ordained chui'ch members and 'prayer possessed the power to heal L
while others considered pain to be a' form of punishment delivered
by God. * This lat'te‘r belief served to hinder the search for
effective methods of pain control. |
Other forms of pain. fé?.iéf which have been recordég over the

centuries include the use of flowers and herbs (Robinson, 1946),
pressure applied to significant nerves or arteries (Keys, 1963;
Raper, 1947), and hypnosis (Raper, 1947). In particular, the
“history of anaesthes'ia,‘which encompasses many centuries,
chronicleé a search for painL relief . Its introduétion in the
,_1840"5 was a major breakthrough both for pain research and for

\

individuals who required surgery (Keys, 1963).

“Early Pain Theories

The theory of the specific‘ity\of nerves introducedﬁﬁy Muller

., i \
B 1 .
& 1
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in 1840 is one of the first formal pain theories. Prior to tfi

b et

time pain had been considered prinia‘r_ily an affect. Aristotl
equated pain with unpleasantness’and believed it was an emotiori t
be avoided (Hardy; Wolff & Goodell, 1952). Feelings of pain were
said to be produced when violent wave 'forms travelled to the heart,
the area identified as the oentra} source of paJ& (Merskey & Spear,

1967).

‘«

Muller claimed that the state of the organism at the time of
arousal and the method of arousa]*_ere responsi’BTe‘for the
different sensations experienced bythe body. This theory was not
; disputé:é until 1858 ».when Schiff identified pain as a seﬁ)arate and
distinct sense transmitted by a specific nerve . This idea received.
~ further support from Blix and Goldscheider who independently

loca’;:ed separate skin spots for wanth, cold, pressure and pain.
_Both reported that regai:dless of the stimuli presented to a given
area it would consistently produce the designated quality of
warmth, pain; pressure or cold (Dallenbach, 1939).

The findings reported by Schiff, Blix and Goldscheider
contributed to the formation of the specificity theory of pain.
This theory stated that specific pain receptors in the body
transmitted noxious stimili t'__hrough a single pain pathway to a péin
centre in the brain.< However, this theory was opposed by
individuals wheysupported the pattemn theory of pain. Patteﬁ-l |
theotyfpropoééd that pain was mediated by téctile nerves and
resuited from the ,sumat‘ion of their excitation (Dallenbach,
.1'939)- In effect, every sensory‘ stimilus was believed capable éf

e Y
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producing pain if it-reached sufficient intensity.'Between 1886 and
1896 a heated controversy arose among 1é individuals supporting

the specificity, pattern and affectiw theorles of pain. However,

'support shifted in favour of spec1fic1ty theory when Von Frey

discove modality spe01fic tactile receptors (Dallenbach, 1939).

Spec1f1c1ty theory wasfsubsequently presented‘ln text books and
taught in classrooms although the peripheral and central pathways

involved in the transmission of pain had not'been identified.

' The Influence of Specificity Theory on Pain Management °

General acceptance of the specificity theory influenced pain

research and pain management. Prior to this time methods of pain

relief had been based prunarily on individual preference, intuition
. 40!".

'ang,spperstltion.‘ Now the neurosurgical‘approach to pain control

grew in popularity. Emphasis was placed upon removing the noxious

stimilus or preventing its transmission to the brain by destroying

peripheral nerves or central pathways. A review of some of these'

- procedures illustrates how they provided information which did not .

support the specificity theory.

Rhlzotony and Chordotomy

‘A posterior rhizotomy, a procedure which interrupts the sensory
nerve roots was used to relieve pain as, early as 1896 (Dandy, 1929;
Grant, l94l Ray, 1911) Unﬂﬁ%tunately its use did not always
prov1de pain control and it caused the patient a w1despread loss of
Sensation .The reported loss of sensation'uas largely overcomé

when pain fibres were localized in the anterior ascending colums.

The surgical 1nterraptlon of these fibrds (a procedure known as



chordotomy) caused minimum sensation impairment (Beer, 1913;
Frazier,\ 1918; Spiller & Martin, 1912). Chordotomy was initially
-used to control pam in the pel;lis and lower extremities but as
experience with the pracedure increased and anatomical and
physiological knowled‘ge‘advan'ced‘ it was also used to relieve pain
in the upper body (Peet, Kahn & Allen, 1933; Stookey, 1931).

However, as with rhlzotomy, pain rellef was not con31stent after

chordotomy (Sugar & Berry, 1951). . These flndlngs indicated that a

smgle pain pathway could not account for the total pain experience.
#’7

Lobotomy
In 1946 Freeman and Watts presented data on 400 patients who

B .

underwent a prefrontal lobotomy for the treahnent of a mental
dlsorder Cllnlcal observatlons of these patlents indicated that
the surgery altered their perception of pain. Prior to surgery
many of these patlents had reported. unbearable pain as their chief
conplalnt. After surgery they continued to report pain, but theY
no longer appeared to be disturbed by it because -the suffering and
anguish were gone. Results of .subsequent studies provided support
for the use of lobotomy to relieve pain (Dymes & Pappén, 1949; |
Koskoff, Dennis, Lazovik & Wheeler, 1948). Even in instances where
previoﬁs sectibning of the appropriate pain pathways had failed to
| pi:oizide pain relief, the lobotonty sicceeded (Falconer, 1948).
Unfortunately the lobotamy was not w:{thout side effects. Those
patients who underwent the surgeny experienced a change in
personality becausé their emotional and intellectual ability was

impaired. Hmvever, this surgical technique was influential in
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demonstrating that pain perception involved a
motivational-affective dimension which could not be explained fully
by anatomical and”physiological processes.”

" The Influence of World War II on Pain Research

Clinical observations of pétients following rhizotomy,
chofdotomy and lobotomy all suggested that the specificity theory
provided- néither an accurate nor a corrtpiete description of the pain
process. . ?Jorld War II was also influential in helping reseéirchers
to arrive at this conclusion. The incidence of pain attributed to
phantom limbs, éausglgia and neuralgia incr‘ease@ due to war
injuries and these-wpainful syndromes were often 'unrelieved by
,available.‘ nethods of.' surgical pain control (Falconer, 1948).
Causalgia produced a burning pain in the hands and feet and
neuralgia was expenenced as a sharp, spasm like pain along a nerve
tract. Livingston (1947) was one researcher who recognized the
J.nadequacy of the spec1f1c1ty theory and he studied the mechanisms
of causalgia in an attenpt to provide a more oomprehensxve
explanation for,the pain exper:.enpe. He viewed pa_J.n as a sensory,
subjective’ ahd individual event which could exceed its protective
function to become destructive. Livingston suggested that charnges
within the central nervous system (CNS) caused pain by modifying
the patterns of excitation which would I:egiéter in the brain. He
' also.proposed that chronic ir‘_r"itation,' a s&natic lesion for
example, would produce organic lchanges in the higher centres‘ of the
brain and these changeé could in turn promote pﬁysioloQic and

vorganicichanges in body parts remote. fram the site of injury. If
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the irritant was not removed at an early stage the cycle would
continue ard surgicail attempts to relieve the pain would be

unsuccessful.

Like Livingston, Noordenbos (1959)-also noted that the.

N specificity theory‘didvnot provide an accurate description of the
pain ex_perience; In order to gain a better 'understand?ng of the
mechanisms‘ of pain he studied common features of pain unrel;eved by
surgical measures. Noordenbos proposed that stimuli init:jﬁ ‘ '
complex impulse patterns w1thm the CNS and an imbalance in fibre
activity alters these patterns and prbduces paJ_n For example, if
fast fibre activity'is decreased the transmission of pain impulses
is enhanced because the activity of the more slowly conducting pain
fibres is increased. Noordenbos further suggested that a
nulti—s?naptic afferent system with many interconnections egists m
the CNS. This concept is contrary to the specificity theory which
supports the presence of a single pain pathway. -

3
The Psychologlcal Conponent of Pain

"~ The general acceptance of the specificty theory meant that the
psychological aspects of pain received little attention. |
Individ\.}als unable to demonstrate a physical cause for their pain
obtained little‘satisfaction in their quest for pain relief.
Although Fx:eud and Breuer's work on hysteria suggestea as early as
. ‘1895 that paJ.n could be psychogenic in orym (Breuer & Freud,

1936) the general belief that pain had to be organic in nature
p;evented these data from contributing to the understanding of pain

at that time (Engel, 1959). The possibility that pain involved a
> &
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psychological component was more recently enphas:.sed by experlences

~

-

from World War II. Clinical observations of Sovldlert and civilians
supported the role of intellectual and emotional influences in pain
perception (Beecher, 1956). iliBased on his own observations Beecher
believed that the situation J_n which the injury occurs may
influence the pain fesppnse. '

In addition, contemporary psychiatrists began to support
theories which recognized that pain was-more than organic in naturé
(Engel, 1958; Szasz, 1957). Swasz believed that the ego perceives
the vbody as an bbjéct and pair »curs as a consequence of the

.threatened loss of a body part or injury to the

believed that the psychlc organlzatlon of the individua
responsible for the perceptlon of pain and he defined
cfiai:acteristics of the pain prone person. Because of their
characteristics, pain prone individuals experience pain which is
disproportiona.te to all clincal evidence.’

In sumary, the anve pain theories all share a common -

belief. Each theory suggests that pain mechanisms must be -

explained by more than a single pathway.

The Contribution éf Laborator;{ Studies to Pain Research -

Clinical observations of pain did not previde the only
evidence that specificity theory could not accurately descrik;e the -
mechanisms of pain. Laboratory studies, bo'ch animal and human,
also contributed to our understanding of pain. Pay_lgv {(1927) used
dogs to _démonstrate“ that the meaning associated w1th a painful

stimalus coul;gl influence the pain resporise. The results of this

Vo
—— -
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fgulus and modified

study indicated that the dogs evaluated the st

their response before an instinctive pain response\could be

3

'l‘hompson and Melzack (1956) provided further -evidence that

elicited.

situational factors can influence the perg:eptlpn of pain. They
aseessed the effect of early environment on pam perception and

~ they repo.xjted that dogs raised in isolation for seven to ten weeks
demonstrated abnormal pain avoidance \re,sponses. When tested, these
dogs repeatedly placed their noses in a flaming match anddld not
appear to experience pain. | |

Studies on human subJects under controlled Jlaboratory

conditions also mdlcated that a. pa:.nf'ulh_ast}mulms oould be Hbdlfled

en route to the brain. It was.r démnétr& ed

Frfednan, Siegelaub & Collen, ; |

(Cloog, 1961; Mechanic, 1963; ch & Tursk'y, 1963; Zborowskl, .

?’M 4
~1969). All these fmdmgs, :ui ctléh w1th the ammal sf:udles

& .

cortex.
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The Géte—Control Theory of Pain

'Clinicabobservation, human studies in the cdlinical and
laboratory setting and animal research all suggested that the
p_erception‘ of pain was both a physiological and a psychological
process. which could not be explainéd adequately using existing pain
theorigs. The gate-control theory was the first pain theory to
incorporate both a physiological and a psychological component when
descxiibing the pain experience. .’
The Gate-Control Theor)h Def ined

A

On the ba51s of anatomical and phys:.ologlcal ev1dence Melzack

and Wall (1965) proposed that a gate control system exists af,_“’"'
spihal cord which modifies the transmiésion of afferent nerve )
mxpulses before fbey evoke a”paln response. ’I‘h@ substantia
gelatinosa in the dorsal horns of the spinal column is identified
as the pain gate. The relative activity in large diameter A-beta
and small diameter C fibres is thought ‘to be one mechanism

controlling the gate and increasing and/or decreasing the

transmission of watlc mput The activity of the large, rapidly

'conductlng A—-beta fibres closes the gate and decreases the number

of impulses re(ach;_ng the CNS while actlva.t;y in the small dlameter,
slowly conducting A-delta and C fibres ’opens the gate and \
o .

facilitates the transmission of nerve inpulszes.’

Melzac.k and Wall (1965) also proposed that afferent J.nput N

‘received by the body is mfluenoed by the ongoing act1v1ty which

precedes} the stimulus and“\‘the stimilus evoked activity. This
suggests that a painful stimulus is received by an active nervous

1)
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system and mf 1uenced byjsuch thJ.ngs as past exper:.ence, cultural
learm.ng, anxlety and the mean:mg attached te—t‘ne pam experlence. ‘
- ’l’ms cogm.tlve pfocess is thought to occur in the cerebral cortex |
| »whlch receives pa:Ln mformatlon from afferent sensory mput via.
f_‘rapldly conductmg, large fibre systems " The. cortex evaluates thlS
4 mformatlon and modulates the gat:.ng mechamsm using descendmg
_'&bres whlch termmate in.the dorsal horns. . Hence, these o
3 descendmg flbres pernut cogm.tlve processes to J.nfluence paln
' perceptlon., When the mtegratlon of exc1tatory and J.nhlbltory"
"J.nfluences exceeds a crn.tlcal level the mdlv:.dual wn.ll percelve
and respond to pa:.n. Pre and post synaptlc lnfluences have been
, suggeste&’as possmle mechamsms for the mhlbltory and exc1tatory .
effects of the ‘bflbre actlv.Lty _descrlbedhby the gate-control theory
but t.he ekact‘ mecham.sms are stlll unknown (Wall, 1980). |

Melzack and Casey (1968) proposed that three major ; ,

: psychological d.unensxons of paJ.n enst (sensory—dlscrumnatlve,

e motlvatlonal-affectlve and cognltlve—evaluatlve) and they

E ._mcorporated these d.unensmns mthm t'he gate—control theory
Based on research they state that (l)'l’ne rapldly conduct:.ng
pro;]ectlon systems (neospmothalamlc and spmocerv.mal tracts)

wh:.ch termmate in. the Ventrobasal thalamus contrlbute to the

o

' sensory-dlscrz.mmatlve d.unens;.on of pam and- process mformatlon

about the spat.xal, temporal and magmtude propertles of the mput. A" ‘
(2)’1he motlvatlonal—affectlve character:.stlcs of paln are subserved
- by act1V1ty J.n the retlcular formatlon and llmble systems 'I‘hese

' bra:.nstem structures have rec1procal J.nterconnectlons wluch are .
_ B A . : o i

Ve
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(spmoretlcular and paleospmothala:nlc tracts m the anterolateral
somatosensory pathway) and (3)Cogn1t1ve act1V1t1es are: subserved in

part by cortlcal processes and the dorsal column and dorsolateral

pathways are the rapldly conductlng asoendmg systems Wthh
‘transmlt sensory 1nformat10n to the cortex. DescendJ\ng control
.v,mechanlsms whlch orlgmate in such bram structures as the raphe
: nuclel, reticular f_ormatlon, cerebral cortex and hypothalamus

. descend in dorsolateral pathways and termlnate in the substantla

gelat;_].nosa Melzack & Wall, 1984). Melzack and Casey suggest that

:'thes'e ascending and descending pathways mteract w:.th -one another
to J.ntegrate ‘the perceptual, motlvatlonal and affectlve dlmensxons
= /
~ of pain for the purpose of .'mfluencmg a pa.rtlcular md.v1dual s

msponse to a given pain stimalus. In smmnary, the gate-control

theory port\rays pain a‘s a dynamic process which\inc'orporates the
(0 . :

1nfluences of complex ascendlng and desc nding systems

An Evaluatlon of the Gate—Control Theory

Tt is generally agreed that a good theory should allow

: researchers sto describe, explain, predlct and cbntrol the
phenomenon 1t represents (Ellis, 1968; Hardy, 1974 KJ.m, 1980)

: Overall, the gate-control theory meets these requlrements.’ It'

o 'descrlbes pa:Ln as a phy51cal and psychologlcal phenomenon, 1t ,

mcorporgtes bl.Onglca'l and behavmural pain observatmns and 1t

'suggests relat:uonshlps between them. Incorporatlng these elements
'.mthm the theo‘? ;:mits it to loglcally and reasonably explam
j‘-x)_SUCh pamful syndromes as phantom h.mb pén:n, referred pam,

*
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causalgia and prolonged pain. It also permits the‘predi‘ction' of a |

pam response in the presence of a painful. st:.mulus. Finally, the

gate-control theory, as w111 be shown, has resulted ‘J.n the

mtroductlon of powerful, mlt:.—dmensxonal approaches for pa;m

a; ;

control. ‘
Recognition of the three dimensions of pain has provided

clm1c1ans w1th hew pain management technlques which can modlfy

i

sensory 1nput (sensory cox?trol) and/or mfluence motlvatlonal and

‘ cogrutlve factors (psychologlcal control) = It has also prov1ded

some older methods of pain 00ntrol mth a SClentlflC ratlonale

(manual and mechanlcal therapy, heat and cold, and

electrotherapy). The actlon of these techmques can now be

’ explalned by the patterns of exc1tatory and 1nh1b1tory mfluences :

they produce and the feedback loops they actlvate between the

spmal cord and the braln o - . ‘ o ~g .

Sasly, the gate—control theory is based on

’ physmloglcal ev1dence and assmptaons drawn from psychological

k observat:.ons in the clmlcal settlng. Although all faoets of the

N

_ theory have not been verxfled by physmloglcal and anatomlcal

’ ev:.denoe, resea.rch to.date has only served to support, not refute

the theory., For example, lanu.nae 2 and 3 J.n the dorsal homs have

,been ldentlfled as the substanta.a gelatmosa and physxolog:;,cal ‘

ev:Ldenoe supports the role of the substant:.a gelatmosa as the

7_;_gat1ng mechamsm AWall, 1980) Namely 1a1m.nae 2 and 3 recelve all '

- known types of per:.pheral afferents (skm, v1scera and hlgh ,

-

¢ e

" threshold nusclev.afferents) , they contam many pal_n related_-

PO
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substances (substance P, somatotensin, fluoride resistant acid ’

phosphatase, enkephalms and GABA), and recbrdlngs from smgle

N
£y

cells in lammae 2 and 3 reveal unusual propertles not seen in

L ,
-44

- large. dorsal horn cells (small receptlve flelds, prolonged response
to a s:.ngle stmulus, prolonged habltuatlon and shlftmg receptlve
flelds) ' It has also beennoted that at least three descendmg

”:bral,nstem systems terminate in the area of laminae 2 and 3 "(Wall,"

| 1980). | d

The operatlonal adequacy of the psychologlcal component of the
ga'te-control theory 1s ltS weakest element. The psychological ‘

;(hvarlab\les are d;fflcult to 1dent1..fyvand their exact mode -of

*  operation is unknown. However, this theory has contributed more to
our understandlng of pam than any other theory to date and 1t has -

' suggested new approaches for pain management and new areas for pam
research.. Untll future research can refute or J.mprove upon the
gate~control theory it appears to represent adequaﬁ:ely’ n -

E reasonably tpe mechanrsms of pain. In part:.c_ular, by recogruzlng

: the ]Olnt contrlbutlon of both physxologlcabl "and psychologlcal

' corrponents to the paln expenenoe t:he thebry helps to expla:m why

‘ many factors Can influence an de.VJ.duals perceptlon of pam

%f ) Factors Affectmg the Perceptlon of Pain

As docunented, ‘the gate-control theory supports the mfluence:'-‘ e

Y IR
of both a physmloglcﬁ and a psychologzcai conponent in’ the

perceptlon of pain and these mfluences can serve @ elther

‘heighten or attenuate the expe-nence »of pa;.n. 'meq.r Jo_mt o
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contribution makes an accurate pain diagnosis necessary because the
basis of the paifi"has implications for effectlve pain mnagement
. A hook hangmg ritual in India demonstrates how emot10nal |
R processes can diminish paJ.n durmg a normal pain producing
‘ASLtuatlon. 'I‘h_ls ritual, performed to bless the chlldren and the
- crops, :anolves a man swmglng freely, hang:.ng only from hooks
" embedded deep in his back (Kosambi, 1967) During this ceremony
the man appears to be in a state of exaltation, not one of pain.
However, fear, anxiety, anger and depression are some
e psychologlcal mecham.sms known to increase the amount of pain an
 individual may experience (Craig, 1984). The ability of these -
E emotions to activate the autonomic, visce-ral and skeletal systems
may account, in part, for, theirr-ole.in the pain .experience Y(Craig,
41984) Relaxation,’ prov131on of” mformatlon and advanced _
\5 o preparatlon, ,dlstractlon, suggestlon and m\agei'y ﬁave all been.
) sucoessfully used as anxiety reducing and copmg mechanlsms @
: Indw:.duals usmg effectlve cop:.ng mechanisms can be expected to
report less pain than J.ndlv1duals who experience pam w.1thout the
= beneflt of such mecham.sms |
Age is another var:.able which is reported to J.nfluence pa:.n
| ‘ percept:.on. However s the data are not con51stent. Studles which
‘ used radlant heat to measure cutaneous pain ;en§1t1v1ty have
_,reported an mcreased pam threshold in the elderly (Chapman &
Jones, 1944; Schludernan & Zubeck, 1966; Sherman & Roblllard |
1960). - This J.ndlcates that the elderly experlence a 1oss of
cutaneous pain sens:.t1v1ty. However, it was not determined ‘J.f
- CL . .

4.
i
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these changes reflected an age change in central nervous ‘sys,tem ,

processes respohsible for pain perception and/or ‘age related skin ,
.changes which could be caused by subclinical peripheral -
neuropathies secondary to disease or injury.

I’n contrast, | other studies have' reported an increas'e in pain
sen51t1V1ty with age. Elderly subjects demonstrated (1a decrease'_
in pain threshold and pam tolerance when electrlcal shocks were
delivered to the dorsal surface of the secornd and fourth fingers of
the night hand. (Collms & stone, 1965) and (2)a decrease in pain
tolerance when mechanical pressure was applled to the Achllles 2
tendon (Woodrow, Friedman, Siegelaub &nCollen, 1972). Studies
which have’ reported no age differences in pain sensitivity add a
further dimension to the area of pain and eging. Pain threshold
was not reported to differ with age when electricel. stimulation was -
appiied to the teeth (Harkins & Chapman, 1977) or radiant heat was -
applied to the skin (Hardy, WOlff & Goodell, 1943; Clark & Mehl,
1971). The results of the above studies indicate that the effect
of age on pain sensitivity is an area which requires further
mvestlgatlon to permit the fonrulatlon of an accurate hypothe51s. —
,'Ihﬂe‘me—thod of stimulation, the area of sturulatlon and the
circumstances surrounding the stimulation prooﬁe may each have .
" played a role in the reported results. R »
Gender 1s also reported to Lnfluence pam perceptlon but, :

o controversxal Some researchers

L i T
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females have a lower pain tolerance thafi males (Sherman, 1943;

, Woodrow et al., 1972).

Physiological charactenstlcs can also mcrease or diminish /——\

/ .
// e \‘J__;‘”
Té

considered mcreased pain can be expected under glven /

c1rcmnstances. Thoracic and abdommal J.nc1smns, partlcularly

R
\

upper abdominal mc:.smns, are frequently assoc1ated with J.ncreased

pam because of their proxlmlty to the dlaphragm and resplratory

\\.'

apparatus. , Vert1cal or diagonal incisions may produce more pain

than ‘a horizontal incision because they involve gi'eater muscle,
nerve and fascia damage (Sweeney, 1980) . Increased:pain may also
be expected followmg an extended period of anaesthe51a. 'Iwo |
mechanisms have been proposed for this phenomenom (l)pam V

threshold changes due’ to the adaptation or fatigue of mvolvedn :

_neural circuits, and/or (2)prolonged exposure ard retractlon of

-tlssues and organs enh!.nces cellular lysxs and J.njury (Sweeney,

1980). .
Clearly, the paln reported by an md1v1dual must be assessed

_in llght of a multltude of factors. me cannot define 'che pain of

an appendectomy, a cholecystéctomy or a bowel resectlon -or assume

,that one procedure is assoclated w1th any more or- less pam than

.
Y
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' this. When 372 Canadlan families were surveyed 36% reported that

' -demOnstrate that surgical patients experi®nce ina

. '_ .relief during the postroperative*period (Cohen, 1980;

‘ 65
‘ .

over the past 20 )_years. However, present research does not support

at 1east one family member had experienced pain within two weeks of

the: survey (Crook, Rideout & Browne, 1984). This situation does

not mprove when one looks at the incidenice and severity of pain
reported by surgical patients. Post.—operatlve pain was described

as the most neglected hospital state in 1956 (Keats, 1956) and J.n

s the 1980'5 this still appears to be true. Recent studies

1983; Keeri-Szanto, 1979; Loan &-Morrison, 1967; Wallace &

‘ 1975).. - Cohen (_1980) reported that 75% of her surglcal sample

. ~experienced moderate to severe pain post-operatlvely. Amazmgly

this consequence of surgery is'tolerated by the health care systemi

while a 75% incidence of wound infection or minot ateleetasis" would

‘not be permitted. In practlce, post-operative paln appears to be

v1ewed as a necessary but temporary g\art of the hea.lmgm process.
Cohen (1980) ‘reported that 39%. of the nurses in her study did not
consider maximum pam relief to be their primary goal and this

could have important implications for patient recovery. Pain which

‘remains moderate to severe in nature can contribute to pulmonary
] : .

- and circulatory dysfunctions and gastroint'estinal disturbar_xces

(Benedett:., Bomca & Bellucci, 1984) It can also interfere with -

pattems of sleepmg, eatmg and soc1al behavmur when its presence

occuples a large proportion of -the individuals attention (Wall,

'1979). . In addition, the presence of pain can limit the effect of
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therapeutic interventions. For ‘example, it can hinder ambulation,
deeP ‘breathing and coughing exercises and/or the adequate cleansing
~ and p.;.cking' of a surgical incision. All of these effects serve to
inérease patient discomfort during the post-operative period and\
suppoft the need for adequate epa.j.n control. 'i‘he knowledge that
prolonged, acute pain may be a precursor for chronic pain (Bonica,
1985) provides. ftlrth'er rationale for the effective control of

| surgiéal pain. Aﬁ present nafcoticé are the conventional method of
surgical pain control, The maximum amount of narcotic a patient
can reoeive during a 24 hour period is stated by the physician but
nﬁrses‘are free to Vadminister the drug, at their discretién, within
this designatei range. Researchers have demonsfrated that
analgesic requiremerts are influenced by diverse demographic and
‘és;chélogical variaﬁles (Taenzer, Melzack & Jeans, ’11986). In
addition, it has been shown that the a@mt of analgesic
adninistered 1is influenced by characteristics' of ‘both thé patient

_ and the nurse. One major finding of these studlf: .sﬁ;ggzasts. that
nurses equate degree of injury to an expected amount of pain when
they assess the pain a patient is experiencing (Davitz & -Pendleton,

1969; Dualey 8 Hé]m, 1984; mnbmgi;gclass & Davitz, 1970; Mason,

1984).

v

Although the analgesic @ffects of narcotics cannot be denied
- when they are administered appropriately they have the potential .to _
alter conciousness and' to contrlbute to the mc:.den:ﬁ g patlent -

, confus:.on, gastromtestmal dlsturbances ‘and, mfrequently,
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respirator;} d;istréss. Prolonged narcotic use is also wgssociatéd
with physicél ‘and psychological dependence. 1If presént, these side
effects hav% the ability to inpede_ﬂgifaitient recovery, a compelling
reason to ﬂri)lexeht, where feasible, additional methods of pain
control. Resé?érch which evaluates the effectiveness of pain
cdntro} tec;hniéges in the clinical setting ﬁaé an:important role to
play :Ln the‘ area of pain manageneht. A

i —-—
1

1
[

‘ Methodological Issues
When evaluaking the effectiveness of paiﬁ control techniques
in the clinical setting the study design, control techniques and
pain measurement toql(s)’ must be considered. Failure to 'éhalyze

these factors can result in inappropriate pain management

recommendations.

Design o o
The research design must permit a comparison of the treatment
with either baseline data or an alternative pam relieving

technique. Where possible, the presence of a placebo effect should

- also be assessed. Int;;lerneqtirxg a placebo makes it possible to

determine how much of the treatment effect can be attributed to

Eéaﬁtén?-specific factors and how much to plac;ebo related

factors. A double-blind sholld also be employed when feasible.

.. The double-blind placebo model is one of the best techniques

A

available to eliminate differential subject perceptions of the
treament and thereby enhance internal validity of the study

(Christensen, 1985). When a double-blind is not feasible, a’

> . o



o
part:.al blind should be implemented.

‘If applicable, the design should also mclude an adequate
foll‘ow-up to determine if the treatment effects are long temm or
transient in uature. Due to the time characteristics of acute and
chromc pain a follow-up is normally most appropriate in studles

evaluatmg chronic pain relief. ,

—Pain-Measurement

Both objective and subjective pain measures have been .
érxi)loy'ed in pain research. von Frey introduced objective pain ‘
measures ‘and Beecher was the first researcher to quantify clinical
pain usyxg—a subjectlve patient response (Wolff, 1980). OSjective

', measi‘es may require pain’ assessment by an observer and this can
~ introduce. subject and/or-observer bias mto the study and  weaken
the internal validity. Research data has also indicated that

discrepancies can ex1$t between observer reports and patient

self-reports of pain (Kremer & Block 1981; 'Deske, Randall &

Cleeland, 1983). | ~ - ;\&‘X

Pain measurement has been primarily subjective since the
introduction of the gate-control theory (Finch & Melzack, 1982;

. Jensen, Karoly & Braver, 1986). Visual analogue, nunerical rating
and verbal description scales are subjecti‘ve tools wihich measure
pain intensity. ‘Tﬁéée scales are reported to be ﬁéliéble and
sensitive pain measures which are useful to assess tteamnt :
effects (Craig & Prkachin, 1983; Huskisson, 1983; Jensen et al.,

'1986) The nature of the scale used (visual analogue, mwerical or
ad)ect.we) has not been found to influence reports of pain



l

intensity (Jensen et al., 1986; Kremer, Atkinson & Ignelzi, 1981).

’ - The McGill Pain Questionnaire is a nﬁltidimensional subjective
pain measure which is conceptually 1mked o the gate—control |
.theory. It is designed to evaluate the ser\sory—dlscrmnatlve,
motivational-affective and cognitive-evaluative dimensions of pain -
and it is répor{:ed to be a valid, reliable and useful tooln to
. measure pain (Melzack, 1983; Reading, 1983; Turk, Rudy & Salovey,
1985). .. It must be recognized however, that subjective measures can
also be distorted. They can be influenced by subj'ec't, interviewer
and experimenter bias. They can also be difficult for subjécf:s to
complete. Young subjects and subjects who are disabled mentally
and/or physically may be L{nable to comprehend the instructions
related to the use of the tool and their language skills may be
inadequate to convey their thought:s and feelings (Craig & ‘)Prkachin,
11983). | | L |

When selecting an appropriate “pain‘ measure the researéher.
must consider (l)the type of pain to be measured, (2)the exact
purpose and goals of the tool and (3)the definitiog of pain derived
for the study in question (McGuire, 1984‘f . Formulating an
operational pain definition is important because at ;present"thére '
" is no générally acceﬁ)ted definition of pain.. When pain is defired
according to the subject§ translation ‘a method of self-report ,

K

should be mplemented Sanple characterlstlcs, ease of

i

administration, scormg ‘of the tool and 1ts reported rellablllty

and validity must also be considered.

N

- If the research includes an evaluation of post-operative pain
. » . o = ‘} ,' ‘ .
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S

the variable dlétribution of.surgical pa}n severié§§nustlﬁe'
considered (Keats, 1956) As many as 20% of iaatients who undergo
thoracic or abdommal surgery may not complam of any 51gmf1cant
post-operative. pam (Papper, BrodJ.e & Rovenstme, 1952). Random

v

assignment should be employed in studles which evaluate surgical
jﬂ

pain for the purpose of dealing with this variable.

-

Nursing Management of Pain
Nurses are’ the heglth care professionals most readily '
available to the hospltallzed patient therefore they have an
essential role to play in prov1d1ng.adequate pain relief. For this
reason it is mportant for nursing research to study the rrany
factors whlch influence clmlcal pain a.ri‘i to look spec:.flcally at
\

\
\

methods of pain control avallable to nurses.
Nursing research which lcoks'specifically at methods of pain
control is found sporedically’ in the literature. The use .of moisﬁ
heat (Halsell, 1967), and music (Locsin, 1981) have been reported
to relieve post-operative pain. Approaches taken by nurses while
caring for patients in pain and administering analgesics has also
been investigated (Chambers & Price, 1967; Diers, Schmidt, McBride
& Davis, 1972; McBride, 1196_7; Moss & Myer‘, '1966). Finally, the use
of pre—qpe:ative teaching to decrease anxiety and- subsequently

decrease post-operative pain has been well-documented (Johnson,

Fuller, Endress & Rice, 1978).

Wltt (1984) states that any pam relieving measure should lie

within the scope of the nurses' quallflcatlons.. 'me mtervent:.on '
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palnful situation and make it more tolerable.

71

.

should be effective and portable and 1t should not requlre .
L Lt

'physmlan superv:.smn 'or mformed patient consent. In addxtion, it

must not interfere with the patients medlcal reglme. ~ These
quidelines suggest that distraction, rela,xation, suggestion,
imagery and cutaneous stimulation are methods of pain relief which
coulud‘ be used by nurses, at their discretipn, in the clinical
setting. However, the effectiveness of the above methods are
poorly ‘documented. Distraction, rehxat\ion, suggestion. and imagery
are _techﬁiqueg.designed to me the psychological control ‘of
pain. Relaxation is used as a Ameans to control tension and

anxiety, factors known to increase pain (Craig, 1984). Similarly,

distraction, stuggestion and imagery are coping mechanisms which

" provide the individual with some sense of qgntrol over . the pafnful

~ -

e;cperience'i" This sense of control can change the meanlngqf the
1‘ <

‘:‘ \rA review of the llterature related to ‘pain management
mdlcates that the use of cutaneous stumlatlon to relieve pain is
receiving dmcreased attention since the mtroduc;tlon of the
gate-control theory. In the fe]:loying— sécf:io_n, transcutane?us
eiectriqal nerve stimulation (TENS) is'des‘erit/;ed and the @
feasibility of using TENS as a"method of post—operat'ive pain

control is discgssed .

‘ ' Transcutaneous Eleétncal Nerve Stimulation
'IheuseofTENSvasrecordedasearlyas46AD.whenGreek
and - Roman phys:.c:.ans “used the torpedo flsh or electric ray to treat

’ : e : o



'.‘;_xonehu&o,
L fdemonstrated k

N

" such allments as gout and headaches (Kane & 'I‘auo, 1975; Kellaway,

‘)1946) Today, developments in ’the flelds of electrq{nlcs and -
‘Heurophysmlogy have permltted its safe and rellable use in the
Jcllnlcal se{:tlng ('I‘yler, Caldwell & Ghia, 1982) C |
'I’ne TENS mechanlsm can be exp%_med using the gate-control

~theory TENS is thought to stlmulate the large dlameter, N X

'—; ‘ 'myelma‘&ed A—beta flbres ﬁha.ch have a. low threshold for electrlcal

: ;.stlmulatﬁorr 'Ihe mcreased act1v1ty in these flbres serves to .

\

' decrease tl;e transm:.ss:.on of pamful sta_mull through the: small
““._dlameter A—delta ‘and C fibres’ (Melzack & Wall, i984). An alternate

B 'hypothes.xs proposes that TENS enhanoes the release of.,,the bod:l.es

a

naturally occurmg oplates (endorphms) wh:.ch bmd to’ receptors on

the termlnals of prJ.mary afferent paJ.n flbres and prevent the

' .transmxssxon of pa:Lnful stimali (Tyler et alg, 1982) " p

r 'I'E:NS was J.nltlally used to control chroruc pain and more Gl ,

'.."reoently 1t has been employed to oontrol surglcal pam (‘I‘yler et -
ey al V 1982) Elghty percent of patlents ln one study reported e

reduced paJ/.n when‘@'ney used 'I'ENS post—-operatlvely (Hymes, Raab, \»"ﬁ -

lsén &,Prln.ty, .1974) ; Smée thls tlme researchers have

_t 'I'ENS 1s an effecthe techmque for pa.m oontrol

i : v
-m p&trents vho have undergone a variety of surg:.<:a1 procedur:es R

e 'I‘hese mclude abdcmmal, thorac1c, back and orﬁhopaedlc s'urgery‘ 'f

& Hall, mkalackl, Hardy & Sadar, 1977 Harde, 1979 Hymes, &t al.,

‘,1.1974, mirzbauer, 1981 "mke, 1978; Rosenburgr CurtJ.s & Bourke, |

,1978. Schuster & Infante. 1980 Solcmon, .V:Lernstem & Long, 1980, '

AR R

. . N B : . -
[RCI | : o : : . v - :
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,'iv(All. Yaffe & Serret,te, 1991, Bussey 5 Jackson, 1981 e, RN

.



e demonstrated that analgesxc requests can be r

f ﬁmﬁh‘e pgpw Indlmdualsu&ho have dermard cz:dlﬁc pacemakers and.

o 1gw correlatlon has been reported &tween narcotlc ;equests ax‘?d

- women J.n thelr flrst tr:.mester of pregnancy are- the only people for

whom the use of 'I'ENS 1s not recomnended (Burton, 19‘76)

B R R R NI R TSN B - 55 &

Stablle & Mallory, 1978 VanderArk & McGrath 1975) Each study

found TENS to be a s:unple, non-toxlc and non—mvaswe procedure

v o
(Tyler'et al 1982) A Tocal skm reactlon at the sxtes of the

electrodes,ﬁs the only compllcatlon observed followmg the L
approprlate appllcatlon of ’I‘ENS (Harv’;,e, 197& Rgsenberg et al. '
l978 Schuster & Infante, 1980) It e als%ouna tb offer & N L

Co
-

adv,antages over narcotlc admlmstratlon Namely, 'I'ENS decreased or
prevented the mcxdence of resplratory depressmn, sedatmn,
confusmn and gastromtestlonal dlsturbances. In addltlon, 'I'ENS "
dld" not promote physmloglc "ox psychologlc debendence ('Iyler et
_al.f, 1982) Because of these many beneflts TENS receives a high

.

degree of patlent acceptance and many people own and operate thelr

own 'I'ENS u}ut at, home TENS can also be ysed by a vast majorlty of

X

It is J.nterestmg to note that all of the TENS studles c:.ted

used the number of analgesms requested By. the patlent ‘as the < . o

"pra.mary measure of post-»operatlve\ pa.m control Current research

/

has mdlcated that thlS measure may not be:the most valld because a .

«5,"

subjectlve pam raths ('I‘aenzer, 1'983) Besearqh has also S y _‘ e

" (L)patient diagnosis (Davitz & Pendleton, 1969; Dudley & Holm, =

. o
. S . . DA L o
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e
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~ evaluation of the uﬂ of"’_I'E‘:NS for surgical pain control; '

L : Qf n. (s

KA. ST T AT 4

1984; I.énberg,"‘Glass & Davitz, 1_970;,@(.)“’ igs1; Seath &

RJ.gney-Radford, 1984 'I‘aylor, Skelton & Butcher, 1984), (Z)form of
pam expressmn (Baer, Davitz & LJ.eb 1970) and (3)patient '
'soc:LoeconomJ.c status (Dav:.tz & Dav1tz, 1975 Dav1tz & Pendleton, .,‘

1969) « In addltlon, the gate—control theory 1nd1cates that _

‘subjectlve pam reports are the most valid measure of pain. » In

sumnary, the above research suggests that drug requests should not
be used as the only outcome measure. - TENS research whlch_ _
mcorporates a subjectlve pain rating would permit a .more':-adequate
Spe'cifically,k'one could ask if TENS has "a"roie to play”hin |
prov1d1ng pa.m relJ.ef rdurmg a s.mgle exlent Wthh oould ~be
' uncomfortable for the patlentg’ an abdonu.nal wound packmg for ‘
example After bowel surgery or when lnfectlon is present at the
tlme of surgery or expected post-operat;wely, subcutaheous tlssues
may not be sutured and the wound is packed two to three times |
| dally'. 'Ihe presence of the open wound can foster patlent ahx:.ety
’and thereby enhance the/?prceptlon of paJ.n (Benedettl -et al., 1984;

Cralg, 19 ) In addltlon, the fomat:.on of the mc:.smn causes -

tlssue damage and‘Eromotes the productlon of pam producmg y

b 5'substances, €.9., substance P, potassnm, hydrogen lons, lactJ.c S

idgand bradykmm ’Ihese substances gecrease the pal.n threshold "

K

3 Iptors and sens:.tlze dangged nerve end:mgs (Benedettl ety '

| al. ' 1984) . Because these physmloglcal changes take plade tens:.on |
at the s:.te of the mc:.sx%ean cause pau;. Cleans‘“ing and packlng
the wound @vxty :mvolves movements whlch @@ ‘&eate tensmn and

Tw



subsequently pain. If .‘packing' the wound becomes a pamfulm
experient;'e for- the patient nurses n'ay be unable to execute the

’ proCedure 'effectively (Dohe‘r}ty,'l979) . If i.nadequate wound care

exists an increased incidence of wound infection can occur

(Anderson, 1985). Clearly, adequate pain control during a. surglca& .

wound pack:mg would serve to promote patlent comfort and m:.mmlze

.»theu J.nc1denc_e of a wound mfectlon,. TENS is a‘method’ of pain

75

control whlch ‘could be enployed ea511y a‘i'xd safely durmg a surgical

Pl ’

Surmary and Conclusions

Pain resear(‘h and pain rranagement in the Western world was
: mfluenced prlmarlly by the spec1flclty theory untll the
gate—control theory was mtroduced in 1965. This theory was the

first pam theory to :anorporate the. influence of both

_‘ phys:.ologlcal and psychologlcal processes in the pam experlence.

SR Although the gate—control theory ‘increased our knwledge in

© the area of pam management lt appears that surgJ.cal patlents Stlll

contmue to recelve lnadequate paJ.n reh.ef post-operatlvely
- Because poor paln control can h:t.n.der patlent recovery 1t is :

‘"J.mportant to search for mproved methods of pain management.

Narcotlcs aJ;e presently the prunary method of surg:.cal pam '

contx; 1 but t,helr use is assoc1ated w1th side effects and theu' ’
dellvl( can be Sporadlc. Because nurses are the health care

,_:':profess:.onals most readlly avallable to the hospltallzed patient

A _ | they play an essentlal role m provxdmg adequate pam relief. 'ro

t
iy
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enhance pain management 'during the"post-ooerati've perl'od two major
areas for research have been J.dentlfled. First, it is 'neoessary to
docunent nurses' paJ.n behefs,_%rd theories and their current
patterns of pam management to determlne shether present nursmg
. practlces are based on a lack of knowledge about pa:Ln and avallable
B pam rellevmg meas.s or 1f they are mfluenced by a collectlon
of false~1nformatlon. 'nus mformatlon would 1dent1£y .reas of |
paln managanent whlch need to be clanfled and it would provxde !
8

';é\u,delmes for future nursmg educatlon at 'éll leyels. To prov1de

pata.ﬁta w:Lth max iymum pam oontrol it. lS esseﬂtlal that nurses are
"

-

aware of the many vaﬁ&bles whlch can contnbute to an, J.ndlvkduais

'pam and to themt responSes to tms pam. Seéond, lmtedmsmg -
oy o
research on pain relz.evmg measures J.ndlca%s that furth§ re

v

| 1s needed in this area. Nurses need \to be aware of pam rellevmg -
:.‘_ .
'techruques avallable to them but these technlquas mst fJ,r&st have '
. been proven to prowde effectlve pam control In addltlonwxese :

'4 techruques should be acceptable to, and practlcal for a ma;orlty of

- patlents and*they nust be sultable for nurses to adm:.mster and

_ lncorporate easi y mto the:l.r dally practlce. A rev1ew of the

: l:.te!:ature sugg sts that 'I'ENS is a method of painy control whlch

" '.’meets these criteria. A study should be dested to detemu_ne 1f
mé wlll decrease the axrount of paJ.n adult surglcal patlents o

@gexpenence during an abdommal wound packlng . ,m‘ : |

|

L
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// . . CONSENT FORM . '

v

Sj_éﬁdy:‘ Use of TENS During Dressing Change.

»

Researcher: Ann Hargreaves
Master of Nursing Student
Faculty of Nursing
University of Alberta
Phone:- 432-6251

This study will evaluate the use of TENS for any
pam associated with routine wound pack.mgs.

1) You may withdraw from the study at. any tlme
with no consequences.

2) Your name and/the information you provide will
be kept confidential. Your name will not appear
in any research reports. : :

'3)  You may be in a control group and you. may not.
receive TENS.

4) Two sticky paper patches will be placed near your
incision in preparation for the TENS treatment. . -
You may experience a minor~skin irritation at ‘the
sites of the patches but this is not common.

[

.1 agree to’ part1c1pate in the study titled
"Use of ‘TENS Durlng Dressing Change". ‘

(Signeture) | . | (Date)

(Witness) AT <



—  PATIENT* INFORMATION SHEET
Study: Use of TENS During Dressing Change '
Researcher: Ann Hargreaves R.N. Supervisor: Dr. J. Ramsay .
. M.N. Sstudent - ‘ Faculty of Nursing
Faculty of Nursing University of Alberta
University of .Alberta : Phone: 432-6317

1)

2)

Phone: 432-6251

I want to find out if TENS mll l'elp any pain you have at your
incision during dres.ung change.

TENS is used by some people to help their long—term pa;.n_

We don't know the effect of TENS with pain like yours.

TENS equipment looks much like a portable radio and it_is often
battery operated. The TENS equlgnent I use is a b1t l'arger and it

~ 1is plugged in.

3

4)
5)

6)

7)

8)

9)

People whouse TmSplace sticky paper patches near. the'mc151on
site. These patches are attached to the TENS machJ.ne Lo

Some pedple will feel nothing and others will fe’elia tingling.

To be able to assess TENS, some people will get TENS for about
30 minutes and others won't get TENS. You may be randomly chosen °
for a control group and you w:.ll not receive, TENS. . : :

The study will be done about two days after surgery when you are
having a regular dressing change. You will only take part in the
study once. Whether or not you get TENS, I will ask you to tell
me about any pain or sensations you have during your dressing
change. I will al'so take some information from your, chart about
your age, why you-had your surgery and when you last had a needle.

TENS has been used safely with most people. l% _to 2% of people
who have TENS have skin irritations (such as redness) after the
stlcky paper patches. Otherwise there seem to Be np problems

It is not used for people who have pacemakers or women in early

pregnancy. B

I want you to know that once the study has begun you ‘can drop-out
at any time or change your mind about being in Ehéo Study. No one
will hold that against you.

Your care during your stay here won't change 1f you are or aren't
in this study. You will st111 receive pain medzg;b‘tlon as ordered
by your doctor. _ A ) '

Your name and what you say and do will be confxdentlal Your
nurses and doctors will not see or hear about your records from
this study unless you, yourself , wish to speak with them about
your expenences..
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Protocol Used for Electrode Placement
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