
UCSF
UC San Francisco Electronic Theses and Dissertations

Title
Dimensions and predictors of pain in critically ill thoracoabdominal surgical patients

Permalink
https://escholarship.org/uc/item/8fx727dv

Author
Puntillo, Kathleen Ann

Publication Date
1991
 
Peer reviewed|Thesis/dissertation

eScholarship.org Powered by the California Digital Library
University of California

https://escholarship.org/uc/item/8fx727dv
https://escholarship.org
http://www.cdlib.org/


D IMENSIONS AND PREDICTOR'S OF PAIN

IN CRITICALLY I LL THORACOABDOMINAL SURGICAL PATIENTS

by

Kathleen Ann Puntil lo

DISSERTATION

Submitted in partial satisfaction of the requirements for the degree of

DOCTOR OF NURSING SCIENCE

in the

GRADUATE DIVISION

of the

UNIVERSITY OF CALIFORNIA

San Francisco

Committee in Charge

Deposited in the Library, University of California, San Francisco

Date University Librarian

Degree Conferred: . 3/24/7.
- - -



ii

Copyright 1991

by

Kathleen Ann Puntil lo



iii

Dedication

This work is dedicated with love to my husband, Rich,

whose moral , emotional and physical support and absolute ,

unfa i ling confidence in me guided me through my doctor al

studies.

It is dedicated to my children, L is a , Tim and Dar in ,

who have grown in to beautiful , responsible adults during the

years the i r mother was "learning science." My children a re

truly the major a c complishments of my life.

Final ly, this work is respect ful ly dedicated to the

critical l y i l l patients who agreed to participate in my

research. These men and women re counted the i r individual

pa in experiences with me so that future patients might

experience less pa in and suffering . I am immense l y grateful

to each of them.



iv.

Acknowledgments

So many people supported me in so many ways during my

doctor a l studies ' I would , with p r ide, like to acknowledge

the members of my dissert at i on committee : Sandra Weiss

R. N. , Ph. D., D. N. Sc., Committee Chair, who is a model of

scholar liness and integrity. He r rigorous and high

st and a r ds as we l l as her warmth and sens it i v i t y were a l ways

appreciated ; Kathleen Dr a cup R. N. , D. N. Sc. , committee

member , whose own work has sign if i cant l y advanced the

science of critical care nurs i ng , g racious ly shared her

critical care and nurs i ng scholar ship per spectives with me ;

Jon Levi ne M. D. , Ph. D. , committee member, whose expert is e in

pain physiology and research and his probing quest ions

unfa i ling ly helped to guide my thinking .

I would a l so like to thank Nancy S to t t s R. N. , Ed.D. for

her ment or ship and Steve Paul Ph.D. for his humor and

in valuable as sistance with st at is ti ca 1 an a lyses.

I app reciate the financial support from the follow ing:

National Center for Nursing Research, NIH (NRSA Fellowship

#5 731 NR 06 009–04); The School of Nursing, University of

California, San Franc is co, Annual Giving Funds : The

University of California, San Franc is co Graduate D i v i s i on ;

Sonoma State University Affirmative Act i on Committee.

I deep l y appreciate the he l p from research as s is tants

Mary Cote R. N. , B. S. , Linda Harmon R. N., M. S. (Cand . ) and

Jul i et t e Kruse R. N. , M. S. and the support from c 1 in i call



nurses on the data – collect i on hospital units at the

University of California, San Franc is co Medical Center.

Final ly, I would like to acknow ledge the import ance of

my friendship with Margaret Doherty R. N. , M. S. throughout

these years. She of ten provided the comic relief as we l l as

the shoulder to cry on. Throughout these years Marg i shared

my many struggles. And now I want her to share in this

accomplishment.



vi

DIMENSIONS AND PREDICTOR'S OF PA IN IN CRITICALLY I LL
THORACOABDOMINAL SURGICAL PATIENTS

Kathleen Ann Punt i l l o

Abs tract

Pain is a sign if i cant stress or for critical l y ill

patients. Yet the nature of the i r pain remains poor ly

under stood. To address this problem, dimensions of post

surgical and procedur a 1 pain in critical care patients were

studied. Also investigated were predic to r s of pain and

rel at ionships of pa in to morbidity factors.

The sample cons is ted of 74 cardiovascular surgical

patients. Toni c post-surgical pain was measured over three

immediate post oper a ti ve days. Procedural pain from chest

tube removal and endot r a cheal suction i ng was a 1 so measured.

Dimens ions of pa in examined were its in tensity and extent as

well as its sensory (e. g. throbbing or sharp) and affective

qual it i es . Pain measures included the McGill Pa in

Quest ionna i r e-Short Form and pain intensity scales.

Pred ic to r s included per son a l it y ad justment measured by the

California Q-Set, age, gender , and amount of an algesics.

Morbidity factors were also determined through chart review.

Results indicated that patient tonic pain intensity was

mode rate but did not diminish over three days. Pat i ent pa in

was quite local i zed. Patients used few sensory and

affective pain descript or s, indicating that physical

sensations and emotional tens i on associated with pain caused

l i t t le d is tress. Vascular surgery patients reported

sign if i cantly more pa in than cardiac surgery patients, and
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chest tube pain was sign if i cantly more in tense than

endot r a cheal suction i ng or tonic pain. The more pain

in tensity as sociated with chest tube removal , the less pain

relief obtained from analgesics.

Over a l l , patients received very little an algesics.

However , an algesic amount was a primary and sign if i cant pain

predict or . Gender was a sign if i cant predict or of degree of

sensory pain, suggest i ng that women may be more bo the red by

physical sensations of pain than men. Personal it y fact or s

did not predict any pain dimension.

The longer a patient needed to be in tubated , the less

s/he was bo the red by physical sensations of pain, suggest ing

that sever it y of i l l n ess might influence pain per ception.

Patients with higher pain intensity were sign if i cant l y more

like ly to have at elect as is . However, other morbidity

fact or s, such as length of critical care stay and

psychological dist urbances , were not as sociated with patient

pain.

Research results demons t rated that pain can be assessed

comprehensive l y with critical ly ill patients even when they

are in tubated. Findings suggest the need to develop and

test more effective inter vent ions for critical care patient

4-4-
º

Candidate

pain relief.
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Chapter 1

The Study Problem

Introduction

Pain is an unpleasant and unusual ly complex perceptual

experience that is of ten associated with negative emotions

and t issue damage. Critical ly ill patients, those who have

or are at high risk for life-threatening problems (American

Association of Cr it i cal-Care Nurses, 1986), frequently

suffer pain that is inadequately control l ed. Because of

their compromised cond it ions, they are particularly

vulnerable to pain's del eterious consequences (Berre , 1984;

Bouckoms, 1988; McCaff ery, 1984; Phil lips & Cousins, 1986).

Critical care patients have ident if i ed pain to be a

major problem. In fact, patient accounts of the pain

experienced when in critical care units are of ten vivid and

start ling (Cook, 1981; Donald, 1976; E is end rath, Matthay,

Dunkel, Zimmerman & Layzer, 1983; Puntil 1 o', 1990). Critical

care nurses who care for these patients as well as nurse

researchers recognize the need for knowledge regarding pain

assessment and management (Funk, 1989; Harrison & Cot anch,

1987; Lewandowski & Kos it sky, 1983; Puntil 1 o', 1988; Radwin,

1987). Yet, pain research involving critical ly ill patients

is scant .

Based on research to date, the frequency and intensity

of pain in critical care patients appear to be high .

Suhayda and Kim (1984) estimated through chart audits that

pain and d is comfort were problems for 66% of 50 medical



surgical Intensive Care Unit (ICU) patients. Through

another chart audi t , 42% of 158 critical care and medical –

surgical patients were found to have the nursing diagnos is

of , "a literation in comfort" (Kim et al., 1984). Puntil lo

(1990) found that over 70% of her sample of predominant ly

surgical patients (N=24) recal led pain as a problem during

their stay in ICU. Furthermore, 67% stated that pain

intensity was moderate to severe. Certain ly, this level of

intensity can be construed as sign if i cant for those

experiencing i t .

Many critical ly ill patients undergo either thoracic or

abdominal surger i es . The intensity of thor a coabdominal

surgical pain is of ten reported to be moderate to severe

(Benedett i , Boni ca & Belluci, 1984; Boni ca, 1990; Boni ca,

1981; Pflug & Boni ca, 1977 ; Rawal , S jost r and & Dahl strom,

1981), with the incidence of sever e / very severe pain being

50% (Boni ca, 1981). Both the sever it y of critical care

patients' under lying conditions and their frequent inability

to communicate their pain are significant chal lenges to the

provision of adequate pain relief (Bouckoms, 1988).

There exists minimal pain research involving critical

care patients. Recent ly, however, the effect of relaxation

on post-operative cardiac surgery pain was explored (Miller

& Perry, 1990). Subjects (N=15) who were encouraged in the

use of a relaxation technique taught before surgery reported

significant l y less pain per a visual descript or scale

(p=. 03) than controls (N=14) who did not use the relaxation



technique. One dimension of pain, its in tensity, was

measured in this study.

Punt i l l o (1990) documented the recal led pain

experiences of 24 medical -surgical ICU patients. This group

of patients described various sources of the i r pain,

diff i culties they had in communicating their pain, and

nonpharmacologic methods that he l ped relieve their pain.

Results from the study clearly indicated that pain, its

communication and treatment were sign if i cant problems for

many of these ICU patients. Yet, this was a retrospective

study, since patients were inter viewed after ICU transfer.

Analges i a studies have , on rare occasions, included

patients in critical care settings (Dittman, Steen block,

Krnaz l in & Wolff, 1982; El-Baz & Gold in, 1987; Rawal,

S jost r and , Christ offers son, Dahl strom, Ar v i l & Rydman, 1984;

Rawal & Tandon, 1985; Worth ley, 1985; Yeager, Glass, Neff &

Br inck-Johnsen, 1987). However, in only a few of these

anal ges i a studies has pain intensity been direct ly

quant if i ed (El-Baz & Gold in, 1987; Rawal et al., 1984), and

none have investigated the multiple dimensions of pain.

In short , a comprehensive , prospective study of the

pain experienced by thor aco abdominal surgery patients while

they are in critical care units has not been under taken. As

a result , little is known about the multiple dimensions of

this phenomenon. No scient if ic foundation exists for

assessing critical care pain, nor for prescribing and

determining the adequacy of treatment inter vent ions. The



purpose of this study, the refore , was to develop knowledge

regarding the dimensions, correl at es and predictors of pain

in critical ly ill thor a coabdominal surgical patients.

Sign if i cance of the Problem

It is ess ential that health professional s maintain or

restore stability in critical ly ill patients (American

Association of Critical-Care Nurses, 1986). Acute post

operative pain has no useful function (Boni ca, 1981).

In adequate ly control led pain can lead to significant

psychological and physiological consequences for critical ly

i l l patients.

Psychological Consequences of Pain

Pain is a significant psychological stress or . In

narrative literature, pain in critical care patients has

been associated with sensory over load (Baker, 1984),

psychological discomfort (Nadel son, 1976; Noble, 1979) and

even de l'er ium (McKegney, 1966; Nade 1 son, 1976), a l l of which

are psychological stressors. In turn, stress has been

ident if i ed as a progen it or of Intensive Care Unit psychos is

(McKegney, 1966).

Pain and its accompanying anxiety are thought to make a

patient less able to tolerate such ICU environmental

stressors as no is e (Hanse l l , 1984). In fact, a significant

correlation was found between no is e levels and amount of

pain medications given to patients (albeit an indirect

measure of pain) in a recovery room with an environment

similar to a critical care unit (Minckley, 1968).



Pain has been implicated through research as a leading

cause of critical care patient stress. In fact, many

investigators of ICU environment a l stress or s have ident if i ed

pain as a major patient stress or . For example, patients who

have been asked to recall the i r ICU stays ident if i ed pa in as

their greatest worry when in ICU and a leading cause of

insufficient sleep (Jones, Hogg art, Wi they, Donaghue &

El l is, 1979). Surgical Intensive Care Unit (SICU) patients

ranked being in pain as the i r first (of 22) (Wilson, 1987)

or second (of 40) (Bal lar d, 1981) great est ICU environment al

stressor. In yet another ICU stress study, both medical and

surgical ICU patients and their nurses ranked being in pain

as the third (patients) or first (nurses) greatest critical

care patient stress or (Cochran & Ganong, 1989).

Male cardiac surgical patients have also ident if i ed

pain as a major ICU stress or , ranking pain fourth on a list

of 43 possible items (Nastasy, 1985). A relationship

between pain and two other highly ranked stressors in this

cardiac surgical patient sample -- inability to communicate

while intubated (number one stressor) and loss of control

(number three stressor) -- can also be postulated. That is ,

a person unable to communicate pain may feel help less, may

not receive pain-relieving inter vent ions in a time ly fashion

and, thus , may suffer from more pain.

Pain has been reported to be the worst memory of

another cardiac surgical patient population's post per at i ve

period (Paiement, Boul anger, Jones & Roy, 1979).



Specifical ly, pain from chest tubes, pain from chest or leg

inc is ions and neck pain from Swan Ganz catheters were listed

by 44 of 100 patients as the worst things to bear during

this per i operative period. These patients specifical ly

reported that chest tube pain occurred during deep

breathing , during "mil king" of the tubes or during tube

removal . Few other studies have investigated the pain

caused by various procedures performed regular ly in ICU

(By ran-Brown, 1986).

Other inter vent ions with in a critical care unit are

of ten a source of pain and stress for patients. Coronary

Care Unit (CCU) patients who had received intra aort ic

bal loon pump (IABP) the rapy reported that admission to CCU

and pain and d is comfort from treatments and unexplained

procedures were the i r greatest stressors (Pat acky, Garvin &

Schwi rian, 1985). Cardiac surgical patients have described

excruciating pain associated with endo trache al (ET)

suctioning and chest tube removal (Punt i l l o, 1990), but this

procedural pain was not quant if i ed.

Although only one of the above studies was directed

exclusively to the problems of pain in the critical ly ill

(Puntil 1 o', 1990), some defin i t e conclusions can be drawn

from critical care stress studies. Patients, when given the

choice of prior it i zing the many potential ICU problems and

stressors, ident ify pain as a major problem. The findings

are clear : pain is substant i a l ; pain inter rupts sleep; and

pain creates enormous psychological stress.



Physiological Consequences of Pain

There is clinical and empirical evidence for the

rel at ionship between pain and substant i al pathophysiological

consequences. In fact, the subject iv e experience of pain

has long been known to be close ly associated with

complications in post-operative patients (Boni ca, 1953;

Cri le & Lower, 1915). Physiological disturbances that

result from surger i es on thor a c ic or abdominal v is cer a may

be part i cu lar l y profound due to the degree, seriousness

(Boni ca, 1953), and pers is tence of these disturbances

(Rybro, Schurizek, Peter son & Wernberg, 1982). In patients

with chest injuries, pain can lead to poor cough , shal low

breathing and subsequent decrease in lung compliance (Lloyd,

Smith & O'Connor, 1965).

When pain interfer es with these mechanics of

respiration, the potential for respiratory complications

occur ring is height ened. The most common and most

significant side effects of thor a coabdominal surgical

procedures are due to in efficient vent i lation (Benedett i ,

Boni ca and Bel luci, 1984; Boni ca, 1981). In fact, an

in effective respiratory pattern and effort due to pain in

upper abdominal surgical patients has led to de creases in

arter i al oxygen and carbon dioxide; decreases in vital

capacity (VC) and peak expiratory flow rate (PEFR) ; and

increases in arter i al-alveolar oxygen difference (A- aDO2)

(Pflug, Murphy, Bulter & Tucker, 1974).



Post-operative v it a l capacity has been reported to be

significant ly worse in upper abdominal surgical patients who

were treated with "as needed" (prin) intramuscular

papave retum and who reported more pain than in a comparative

sized group treated with epidural f ent any l (Welchew &

Thornton, 1982). Critical care coronary artery bypass graft

patients who needed more morph in e to control the i r post

operative pain had in creased in c idences of resp i r a to ry

insufficiency, re-intubation and mechanical vent i lation (El

Baz & Gold in, 1987).

Low lung volumes and resp i r a to ry effort can precede

development of at elect as is (James, Ko l l be rg, I wen &

Ge l l at ly, 1981), impaired respiratory tract clearance and

consequently impaired oxygenation. The incidence of

pneumonia in thor a cic surgical patients has been reported to

be as high as 40% (Garabaldi, Britt, Coleman, Reading &

Pace, 1981). At elect as is and pneumonia can, in turn, lead

to respiratory failure .

Obese upper abdominal gastrop lasty patients who had

less pain relief and who required more analgesics to achieve

adequate pain relief had greater post-operative respiratory

morbidity. That is , they developed more at elect as is and

lung parenchymal infiltrations, had higher fevers and

coughs , and had more purul ent sputum than did patients

requiring less an algesics and report ing more excel lent

analgesia (Rawal et al., 1984). Patients in these two

groups had similar pre-operative levels of d is ease sever i ty,



as evidenced by comparable arter i al blood gas, peak

expiratory flow rate, for ced v i t a l capacity and forced

expiratory volume respiratory data. Likewise, surgical

anes thesia, inc is ions and surgeons did not differ between

groups. Thus, the differences between groups in post

operative analgesic needs and respiratory complications

could we l l have been due less to morbidity factors than to

analgesic needs for pain relief.

Has enbos et al. (1985A.; 1985B) also found a higher

in c idence of at elect as is , a greater need for bronchos copies

and more elevated pCO2 levels in the i r group of thoracic

surgical patients whose pain was harder to relieve . Pre

operative sever it y of illness was actual l y less in the group

requiring more analgesics (administered IM) to relieve pain

than those requiring less an algesics (administer ed

epidural ly). Thus, morbidity in the form of post-operative

respiratory complications seemed to evolve from inadequate

management of pain. These studies clearly point to the need

for earlier inter vent i on to prevent such intense pain and

the need for other pa in treatments besides medication.

Thus, inadequate ly treated post-operative pain is

likely to elicit adverse respiratory responses (Craig, 1981;

O'Gara, 1988), causing potential life-threatening

complications in critical ly ill patients. In some patients,

these complications may progress to death (Boni ca, 1981).

Cardiovascular complications general ly associated with

pain result from increased activation of the sympathetic
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nervous system (SNS) . SNS responses can sign if i cantly alter

cardiovascular parameters. Myocar dial oxygen consumption is

in creased due to increased heart rate and contract i lity from

the ino tropic effects of SNS activation. After load,

increased as a result of peripher al vaso constrict i on , also

increases the work load of the heart. At the same time,

blood flow to myocardi al tissue may be impaired (Bouckoms,

1988; O'Gara, 1988) due to coronary art ery vaso constrict i on

from SNS activation. Compromised critical care patients may

be part i cu lar l y p r one to the de let erious effects of these

altered cardiovascular responses if increased myocard i al

oxygen demand exceeds restricted supply.

Severe pain can lead to profound reflex physiological

stress responses (Kehl et , 1986; Wilmore, Long, Mason &

Pru i t t , 1976). Endocrine and metabolic responses such as

in creased cort is ol, cate cho lamines, anti di ur et ic hormone

synthes is ; glycolysis and hyperglycemia; increased prote in

cat abolism; decreased plasma insul in ; and increased

lipo lys is may a l l be re lated to the extent of t issue in jury.

Endocrine-metabolic response to thor a coabdominal surgical

procedures is substant i al (Kehl et , 1986). However, it has

been extreme l y diff i cult to is o late metabolic responses due

to pain from those due to the surgical procedure or trauma

itself (Keh let , 1986).

Never the less, one advant age of pain control in surgical

patients may be reduced substrate mobilization and

at tenuation of the stress response (Bryan-Brown, 1986).
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Opiate administ ration, while a l l eviating pain, may also

de crease adverse post-oper at i ve endocrine-metabolic

responses (Keh let , 1982). In fact, plasma beta-endorphins

and cort is o l l eve ls were lower in an experiment a l group of

CABG patients treated with epidural morphine and who

reported excell ent analges i a than in a control group who had

received in travenous morphine (El-Baz & Gold in, 1987).

As with data regarding psychological consequences of

pain, evidence also confirms that its physiological

consequences may be sign if i cant. Alter at i on of respiratory,

cardiovascular and endocrine-metabolic function can result

in life-threatening complications in vulnerable, critical ly

i l l patients. More comprehensive research on the

dimensions, predictors and out comes of pain in critical ly

i l l thor a coabdominal surgery patients is ess ential .
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Chapter 2

Conceptual Framework

Pain is a multidimensional experience (Mel Zack & Casey,

1968; Melzack & Wall , 1983). Physiological theory provides

an under standing of how pain is generated, transmitted and

integrated into a perceptual experience. Explanations

derived from physiological theory create a foundation for

recognizing the multiple dimensions of pain, a necessary

prerequisite to the description and quant if i cat ion of these

dimensions (Clark, Jana l , & Car roll, 1989). In turn, this

foundation is supported by knowledge of psychological

processes as well as biosocial , treatment and i l l n ess

related factors that are intri cate ly woven into a person's

pain experience.

Physiological Theories of Pain

The pain of patients with thor a coabdominal in juries is

the perceptual culmination of noxious afferent information

derived from segmental (spinal cord), suprasegmental

(tha lamic and brainst em) and cort i call levels of the central

nervous system (CNS) (Benedett i , Boni ca & Be l l ucci, 1984).

There are three potent i a l peripher a l sources of noxious

impulses leading to pain in patients with thor a coabdominal

in juries: cut aneous, deep somatic and v is cer a l t issues.

For example, during a thor a cotomy procedure for a lung

resection, noxious impulses originate from the cut aneous

surgical skin in c is i on and from deep somatic structures such

as resected thor a cic muscles, par i et al pleura and lung
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parenchyma. Likewise, an abdominal procedure will generate

similar cutaneous and somatic impulses as well as v is cer al

impulses due to retraction and pressure applied to abdominal

Organ S.

Cut an eous, deep somatic and v is cer a l pain differ

somewhat from one another. Cutaneous afferent noxious

impulses are transmitted primarily through myel in at ed A

de l t a fibers and also through unmyel in a ted C fibers (Meyer,

Campbe l l & Raja, 1985; Perl, 1984). Human in traneuronal

microst imulation studies have revealed that the pain

be l i eved to be transmitted through A-delt a fibers is

reported as sharp and fast in nature. In contrast , C fibers

are believed to be associated with pain that is described as

diffuse, du l l and de layed (To reb jork, 1985).

Deep somatic pain originating from fascia , t endons,

joints, lig aments and muscles (Boni ca, 1953; Fields, 1987)

is frequent ly more diff i cult to local i ze. In add it i on , it

is associated with Autonomic Nervous System (ANS) responses

such as vaso constrict i on , nause a , vomit ing and sweat i ng , and

may be accompanied by muscle spasms (Inman & Saunders,

1944). Patients with thor a coabdominal in juries may

frequently experience this deep somatic pain as we l l as

v is cer a l pain (Benedett i et a l , 1984).

Noxious fibers that are visceral in or ig in a c count for

a very small per cent age of primary afferent fibers (Cerve ro,

1988) and are ten times more likely to be of the C fiber

type than A-del tas (Cerve ro, 1985). Thus, the diff i culty in
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local izing and describing v is cer al pain may be due in part

to the small number and specific type of v is cer a l fibers.

Many v is cer a l fibers travel to the spina l cord with SNS

fibers , enter ing the spina l cord at levels thor a c ic 2-3 and

lumbar 2-3 (Cerve ro, 1988). Some types of deep somatic and

v is cer a l pain have similar qual it at i ve character is tics, in

part be cause they converge on the same secondary neurons in

the spinal cord. As a result, they are associated with the

phenomenon of referred pain (Fields, 1987). That is, the

individual may local i ze pain to the somatic structure

innervated by the converged neur on rather than the v is cer a l

structure that may, in fact, be the source of pain.

Before pain is per c e i ved, suprasegment a l connections

and transmission of nociceptive information from the spinal

cord to higher centers must , under normal circumstances,

occur. Synaps ing between primary cutaneous, deep somatic

and v is cer al fibers and as cending tracts occurs in dorsal

horn spinal cord laminae (Price, Hayashi, Dubner & Ruda,

1979; W i l l is , 1985). As cending tracts carry noxious

informat i on to many areas of the brain, which he lips to

account for the multiple sensory, motivational – emotional and

cognitive dimensions of a pain experience.

The actual perception of pain is believed to be a

cort i cal process. The importance of the cortex to pain is

immense. It is widely acknowledged that , functional ly, the

cort ex plays a major role in percept i on and evaluation of



15

pain (Mel Zack & Casey, 1968) and in influencing the psychic

trauma and fear that may accompany pain (Boni ca, 1953).

The part i cu lar sites of cort i call involvement have yet

to be clear ly ident if i ed , p r imar i ly due to the diff i culty of

experiment at ion (Anders son & Rydenhag, 1985). However,

the re is some evidence to suggest the involvement of many

cort i cal are as in pain percept i on since introduction of a

painful stimulus has led to widespread cort i call blood f l ow

(Lassen, Ingvar & Skinho j, 1978). In contrast, e limination

of pain perception by extensive cort i ca l l es ions has been

in cons is tent (Anders son & Rydenhag, 1985).

Monkey experiments have led to the local ization of some

cort i call neurons that respond to noxious stimul i (Kensha lo &

I sensee, 1983). These tested neurons were in somato sensory

cort i cal are as 3B and 1 , with in and poster i or to the central

sulcus. One group of these neurons had discrete, we l l

local i zed contral at eral peripher a l receptive fields and may,

the refore, be associated with the sensory-d is criminative

aspects of pain. Another group of monkey neurons had

widespread peripher a l fields. These fields may part i cipate

in general cortical arous a l activities, motor ad justments

and perhaps the motivational - affective nature of pain

(Kensha lo & I sensee, 1983).

Consciousness is a necessary prerequisite to the

percept i on of pain. Consciousness is a level of awareness

where thought-process i ng and fee ling can occur (Vander

Sherman & Luciano, 1985); it is comprised of a rous a l and
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awar eness (Mitche l l , 1988). A noxious sensation be comes

pain when that sens at i on reaches conscious levels (Fields,

1987). Before this time, conside rable central process ing

and modifying of the sensation occur a l l a long the neur al

axis (Living ston, 1978). In fact, a balancing of pain

transmission and pain inhibition occurs.

A critical care patient with a lite red levels of

consciousness may respond reflexively to a noxious stimulus

yet not per c e i ve pain. No cicept i on is the stimulation of

neural pathways by noxious stimul i . The reflex response to

no ciception can be at the spina l cord level on ly as

evidenced , for example, by the withdraw a l of a leg due to a

p in prick stimulus. In contrast to no cicept i on , pa in

requires per ceptual activity. Numerous factors can alter a

critical care patient's level of consciousness and ,

the refore, influence pain perception. These factors may

include neuro log ic cond it ions, such as met abolic

en cephal opathy or cerebra 1 is chemia, or the effects of

numerous pharmaco logical agents, such as an esthetics,

analgesics, hypnotics or sedatives.

Reflex motor and SNS activities that accompany pain a re

due to segment a l , suprasegment a l and cort i cal integration of

noxious input. Specifical ly, reflex motor activity is due

to direct or indirect (through inter neurons) synaps ing of

fibers on to lower motor neurons whose c e l l bodies are in

lam in a VI I I of the anter i or dors a l horn of the s p in a l cord

(Kandel & Schwartz, 1984). This reflex activity may result
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in contraction of skel et a l muscles, especial ly those in the

abdominal wall , and may lead to abdominal wall rig i di ty

(Ganong, 1987). As a result, reflex skeletal muscle spasms

of oblique abdominal muscles can affect diaphragmatic

excurs i on . Subsequent in effect i veness of diaphragm and

inter cost a l muscles can result in hypov ent i l at i on , as

evidenced by elevated levels of paCO2, or hyper vent i lation

(i.e., de creased pCO2) if respiratory rate and patter n is

rapid and shal low. Add it i on a l l y, pain and spasms cause the

individual to voluntar i ly avoid cough ing, deep breath ing or

moving , maneuvers that he l p prevent respiratory

complications (Boni ca & Benedett i , 1980). The voluntary

nature of these avoidance act i v i ties results from

suprasegmental and cort i call input to the spinal cord.

Sympathetic Nervous System responses to pain can be

explained by act i v i ty of segment a l reflex arcs that are also

under suprasegmental and cort i cal influence. That is ,

v is cer a l affe rents synapse with intern eurons to

preg angl ionic cell bodies of the SNS and/or Parasympathetic

Nervous System (PNS) that are located in the

in termed i o later a l gray matter in lamin a VII (Ganong, 1985).

The suprasegmental input to these preg ang l i on ic ce l l bodies

is through a series of descending pathways from

hypothal amus, medu l l a and other higher cort i ca 1 centers

(No back & Dema rest, 1981).

Responses to thor a coabdominal surgery can be influenced

by higher center output such as control over motor
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act i v i t i es as we l l as feel ings of fear or anxiety. The to tal

pain experience, including its physiological consequences,

is due to integration of these physiological and

psychological responses.

The Multiple Dimensions of Pain

The preceding discussion of an atomy and physiology of

pa in transmission and perception provides a foundation

support i ve of the multiple dimens ions of pain. Pain, in

fact, has sensory-d is criminative, motivational – affective ,

and cognitive dimensions (Mel zack & Casey, 1968). At t ention

to a l l of these dimensions te l l s us more about the

individual 's pain experience and , theoretical ly, can

generate more appropriate treatment plans.

Sensory-d is criminative dimensions of pain encompass the

magnitude of pain as we l l as its spacial and temporal

properties. The magnitude of pain is its sever it y or

in tensity. The sensation of pain is its spac i a l , the rmal

and pressure character is tics. Spac i al properties of pain

a l so include its body location. Sensory-d is criminative

dimensions of pain are the most we l l under stood and most

of ten as sessed dimensions due to our advanced know ledge of

neuroanatomical and physiological pain mechanisms (Mel Zack &

Casey, 1968; Price & Dubner, 1977). For example, the

variability of the felt pain sensation -- sharp , we l l -

local i zed versus du l l or diff us e-- demonstrated by

experiment a l stimulation is thought to be due to different
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fiber types, A-delta and C fibers , respectively (To reb jor k,

1985).

Motivational – affect iv e dimens ions of pain include the

unpleasant emotions and a versive drives associated with pain

perception (Mel Zack & Casey, 1968). When pain is perceived,

the individual 's "feel ing-tone threshold" is lowered as a

result of nociceptive input to limbic bra in a reas (Cazzul lo

& Gallo, 1987, p. 257), and negative emotions are felt .

Aversive drives in it i at e motor responses that are evidenced

physiological ly and behavior a l l y. These multiple responses

are due to physiological recruitment of numerous bra in

sites.

Cognitive dimensions of pain serve as central control

processes (Mel Zack & Casey, 1968) and require cort i ca 1

integration. Cognition can great l y influence pain

percept i on . Cognition is the gener at ion of a represent at i on

of an event, thinking about it and remember ing it (Levine &

Shefner, 1981). The experience and meaning of sensory

st imul i such as pain a re cat a logued and built upon as such

experiences occur over time. That is , a stimulus from the

environment, like pain, is ident if i ed , local i zed, class if i ed

and stored through cognitive processes. This stored

information, which includes past experiences and

expectations, influences sensory neurona l circuits and

shapes current perceptions (Living ston, 1978). Cognition

en compasses feedback from a l l neurological levels and uses

the cort i cal processes of memory and ment a l operations
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(Scott, Obers t & Dropkin, 1980). Although

neurophysiological mechanisms of complex cognitive processes

have yet to be de l in eated (Boss, 1988), cognitive processes

of evaluation and meaning der i v at i on can influence and

control sensory-d is criminative and motiv at i on a l – affective

dimensions of pain. Cognitive appra is a l of pain and

emotional responses are, in fact, tight ly linked (Price,

1988). Cognitive dimensions of pain are activated when

patients evaluate and make judgments about the meaning of

pain or the effect i veness of pain relief measures.

In sum, a l l three dimensions of pain-- sensory

d is criminative, motiv at i on a l-affective and cognit i v e--

inter act with one another to contribute perceptual and

cognitive informat i on and motor behavior a l responses

associated with a pain experience (Mel Zack & Casey, 1968).

To ful l y unders t and and ultimately treat a critical care

patient's pain experience r equires at tent i on to a l l of

pain's dimensions.

Mediators of Pain

Many factors may influence the pain experience of

critical l y i l l patients. These include individual

demographic and personal it y character is tics as we l l as

factors related to the part i cu lar i l l n ess or treatment of an

individual . Each of these media to r s , depicted in Figure 1,

is discussed.
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Demographic Media to rs

Certa in bioso ci al demographic character is tics such as

age, gender and ethnicity may influence a patient 's pain

experience. Findings about the effects of age on pa in have ,

for the most part, been equivocal (Harkins, Kwent us & Price,

1984). For example, Pro cacci, Bozza, Buzze l l i , & De l l a

Corte (1975) and Sherman & Robi l l ard (1960) found that

threshold for radiant he at pain increased progressively with

advancing age in both genders and that women had lower pain

thresholds than men in a l l age groups. Pro cacci et al.

(1975) suggested that the in creased threshold is due to

in creased dispers ion of the rmal energy via the blood supply

as a result of de creased skin thickness as we l l as to an

increase in cut aneous no cicept or threshold. Schlude r mann &

Zubek (1962) also saw an increased pa in threshold in men as

they aged. There was a sign if i cant decline in pa in

sens it i v i ty after the age of 60. However, the researchers

found that these changes in pa in thresholds depended on body

location tested as well as the socioeconomic status of

subjects. That is , upper body parts became less pain

sens it i ve than lower body parts. Additional ly, college

educated professional men were less sens it i ve to pa in than

the unski l l ed and ski l l ed laborers in the study.

Contrary to the above f indings, Harkins & Chapman

(1976; 1977) found no difference in pain thresholds between

younger (M = 23 years) and older (M = 71.4 years) men (1976)

or younger (M = 22 years) or older (M = 70 years) women.
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However , both older men and women had more diff i culty

d is criminating between varying degrees of mild pa in and

were , the refore, less in c l ined to report mild levels of

pain. Thus, report i ng bi as was a confound i ng variable .

Although these researchers did not comment on threshold

differences between men and women in the i r two studies,

the re was a difference. In both age groups, women had lower

pa in thresholds than men.

In post-operative an alges i a studies of predominant ly

surgical patients, there was a positive relationship between

age and pain relief from analgesics (Bel v i l l e, For rest,

Mi l l er & Brown, 1971). That is , the re was progress i vely

more pain relief from medications reported in each of the

age categories over the age of 40.

It has been diff i cult to gener a lize about the

rel at ionship between gender and pain (We is enberg, 1977). In

one experiment a l study of pain to le rance, men were able to

to le rate pain be t t er than women (No termans & Toph of f, 1975).

To le rance was as certained by as king subjects to hold an

electric current stimulus on the i r finger as long as

possible. However, age- to le rance results differed when the

painful experiment a l stimulus was that of deep somatic

pressure pain; that is , painful pressure applied to the

a chi l l es heel (Woodrow, Friedman, Siegl aub & Co l l en , 1972).

To le rance to this pressure pain cons is tent l y de creased in

both genders as the i r ages in creased. The de creases due to
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age were more steep in males, and to le rance levels were

cons is tent l y greater in males than females a cross a l l ages.

Never the less, f indings about the effects of age and

gender on pa in are in conclusive. While it appears men are

less sens it i ve to pain than women and the elder l y are less

sens it i ve to pa in than younger people, research results are

not defin it i v e. Variability of results can be due to

differences in type and location of pain stimul i ,

differences in control of and/or at tent i on to confounding

variables and differences in report ing criter ia (Harkins,

Kwent us & Price, 1984). The influence of age and gender on

pain in critical care patients is unknown.

Ethnic it y and culture also may affect a pa in

experience. A now classical study by Zborowski (1952) shed

some light on cultural differences in reactions and

at titudes to pain. Men hospital i zed with clinical pain at

Veter an 's Administ ration facil it i es were categorized into

four ethnocultural groups: (1) "Old Americans"; those from

Anglo-Saxon ances to ry whose fami lies had been in the United

States for generations; (2) Irish ; (3) It all i an Americans;

and, (4) Jewish Americans. Zborowski found Old Americans

reacted with matter-of-factness to the pain; Irish were

s to ic ; Ital i an-Americans were very vocal and demonstrative

but sat is fied when pain was relieved ; and Jewish Americans

were also vocal and demonstrative but less assuaged by pain

relief measures . That is, Jewish Americans continued to

worry about the i r future in re l at i on to problems with pain.
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Sternbach & Tursky (1965) examined women's reactions to

experiment a l pain and found that the point where subjects

were unwil ling to accept higher pain stimuli levels (a

measure of to le rance) differed among ethnic groups. Yankee

women (i.e. , Pro test ants of British descent who had been in

America for generations) showed the highest to le rance,

fol lowed by Jewish women, Irish women and Ital i an women.

While the research p a radigm differed between Zborowski and

Sternbach & Tursky, the re were similar it i es between older

American and Irish groups in how they experienced pain.

However, Jewish women to le rated more experiment a l pa in than

It all i an women (Sternbach & Tursky, 1965), while Jewish men

were less sat is fied by pain relief measures than were

It all i an men (Zborowski, 1952).

Woodrow and co l l eagues (1972) found that to le rance to

experiment a l l y- induced a chi l l es heel pressure pain

sign if i cant l y differed according to ethnic i ty. That is ,

Whites had the highest pain to le rance ; Blacks second ; and

Or i ent als were third . However, racial represent at i on in

this study was skewed, a fact or that could have influenced

results. Eighty-three per cent of the study population were

White, 13% were Black, and only 4% of the 41,119 subjects

were Orient al.

Contrary to the findings from the above three studies

on ethnic differences in pain (Sternbach & Tursky, 1965;

Woodrow et al., 1972; Zborowski 1952), no differences were

seen among ethnic groups in report of ep is i otomy pain
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sensation and at titudes towards pain (Flannery, Sos &

McGovern, 1981). That is, Black, Ital i an , Jewish, Irish and

"Old American" women had similar responses to ep is i otomy

pain. These f indings conflict with the earl i er reported

Sternbach and Tursky (1965) results. However, Flannery et

al. (1981) studied c 1 in i cal pain sensation and at titudes

while Sternbach & Tursky (1965) studied experiment a l l y

induced pa in to le rance. It is we l l known that experiment a l

and c 1 in i ca 1 pain can differ conside rably. Experiment a l

pain deals primarily with the report i ng of pain threshold

and to le rance while a clinical pain experience also includes

the pain environment as we l l as emotional reactions and

at titudes towards pain (Beecher, 1952).

Differences in study findings relating age, gender and

ethnoculture to pain could be due to differences in study

samples, in c 1 in i cal versus experiment a l pain and in other

methodological factors. What remains, however, is the

dist inct possibility that these bios oc i a l character is tics

may influence a thor a coabdominal surgical patient 's critical

care pain experience.

Personal it y Character is tics as Mediators of Pain

Personal it y character is tics, including the

psychological state of the per son exper i encing pain, may be

important pain mediators. In fact, cognitive pain

dimensions are modified by personal it y character is tics and

emotions that are a fundament al part of a pain experience

(Cazzul lo & Gala, 1987). Anxiety is the most common emotion
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generated by on set of acute pain. It has been defined as ,

"an active organization of defense mechanisms, a react i on to

an intern a l or external danger, and a threat to the

integrity of the personal i ty, cons is ting of mind and body"

(Cazzul lo & Gala, 1987, p. 262). Whether anxiety associated

with pain is due to disruption of a t t ent i on due to noxious

sensory input or to an in trinsic reflexive limb ic or

autonomic nervous system response is not clear (Chapman,

1986). Irrespective of its et i o logy, numerous studies

suggest that anxiety may influence a pain experience.

For instance, anxiety is believed to be a corre late of

the pain associated with surgery. Pos it i ve correl at ions

between post-operative pain and anxiety have been we l l

document ed (Chapman & Cox, 1977; H inshaw, Gerber, Atwood &

A l l en , 1983; Levesque, Greni e r , Kerouac & R i edy, 1984;

Mart in ez-Urrut i a , 1975; Scott , Clum & Peoples, 1983; Wolfer

& Davis, 1970). Bruegel (1971), however, found no

rel at ionship between pre-operative tra i t anxiety and post

operative pain percept i on and an alges i a usage.

In add it i on to anxiety, the association between other

personal it y character is tics and pa in has also been explored.

For example, the relationship of experiment a l pa in to le rance

to extroversion (one 's threshold for and to le rance of social

st imuli), and neuroticism (one 's degree of emotional and

perceptual react i v i t y to stimul i ) have been established

(Lynn & Eys enck, 1961). Specifical l y when college students

had radiant he at applied to the i r for eheads, those with
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higher extroversion scores to le rated the painful stimulus

for a longer period of time than those with low extroversion

S CO tº e s , In contrast, neuroti cism scores correl at ed

negatively and sign if i cantly with pain to le rance. From this

study it was asserted that pain to le rance was positive ly

rel at ed to extroversion and negative ly related to

neurotic i sm.

Other studies relating personal it y character is tics and

pain to le rance are less conclusive. Otto & Doug her (1985),

while confirming that men were more to le rant of pain than

women, could not relate mascul in i ty-femin inity and social

des i r ability to levels of experiment a l pressure pain

to le rance. Additional ly, no sign if i cant correl at i on could

be found between ice water immers i on pain to le rance and

multiple personal i ty measures such as self-esteem, self

confidence, self-control , personal it y adjustment,

achievement, dominance and endurance (Lukin & Ray, 1982).

The relationship between personal it y character is tics,

including the presence of anxiety, one's degree of

ext roversion, and emotional /perceptual reactivity and pain

needs further exploration. None of these factors has yet

been studied as they relate to the pain of critical ly ill

patients.

I l l n ess and Treatment-Re lated Media to r s of Pain

Pain from Car e Procedures

Critical ly i l l patients are subjected to numerous

diagnostic and treatment-related procedures performed in the
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critical care setting. Pain result i ng from these procedures

has not been we l l investigated (Bryan-Brown, 1986). Yet,

patients have ident if i ed pain from chest tubes, Swan-Ganz

cat he ter's (Paiement et al., 1979) and procedures in general

(Pat acky et al., 1985) to be causes of stress. Other

critical care patients described the pain they felt when

they under went endot r a cheal suction i ng and chest tube

removal (Puntil 1 o', 1990). However, the re have not been

detailed investigations of procedural pain in surgical

critical care patients.

Burn patients, however, represent a group of patients

that are frequently subjected to painful debri dement and

dressing change procedures. The refore, some information

about procedur a l pain can be gained from p r i or burn pain

research. In a survey of 93 burn units, health care

professional s reported that they be l i eved patient pa in from

debri dement was usual ly at a moderate level of intensity

after pre-medication (Perry & He id rich, 1982). Those

professional s with less experience ranked patient pain

higher than did those who had worked with burn patients

longer. Pat i ent s in this survey did not rate the i r pain.

In a second study, both burn patients and the ir

nurses rated the pain patients experienced during burn wound

car e (Van der Does , 1989). Mean ratings for over a l l and

worst wound care pain were 3. 22 and 4.04 respective ly

(patients) and 3.79 and 5.04 respectively (nurses). The

pain rating scale was a 0-10 visual anal ogue scale.
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Correl at ions between patients' and nurses' ratings were

st at is ti cally sign if i cant but mode rate. The author

explained that the low intensity ratings may have been due

to inclusion of patients undergoing wound care procedures

late in the i r hospital stays when wounds were almost he a led

and during the first few days when patients report l i t t le

pain. In tubated patients were intent i on a l l y excluded from

this study, so the i r procedural pain experience in unknown.

Many critical ly ill thor aco abdominal surgical

patients are in tubated and r equire ET suction i ng and have

chest tubes removed after surgery. The dimensions of pain

as sociated with these procedures and the relationship of

this procedural pain to the patient 's tonic surgical pain

have not been investigated .

Although an algesia is defined as , "absence of pain on

noxious stimulation" (International Association for the

Study of Pain, 1979, p. 250), analgesics usual ly refer to

drugs used to manage pain (American Pa in Society, 1987).

An algesics are the most wide l y used pa in treatment modal i ty

in critical care units. However, the type, amount and mode

of an alges i a can vary wide l y. The refore, it is diff i cult to

determine the effects of an algesics on pain.

Frequently in surgical patient pain studies, the amount

of an algesics used is a measure of pain; sometimes it is the

only pain measure (Cooperman, Hall , Mk i a lack i , Hardy &

Sadar, 1977; Lange, Dahn & Jacobs, 1988). Unfortunate ly,
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correl at i on of pain report with amount of an alges i a

administ ration is some times omitted from d is cuss ions of

post-operative pain research, even if both are measured

(Locs in , 1981 ; Madden, Singer, Peck & Nayman, 1978; Menzel &

Mart inson, 1977). However, Cohen (1980) found that 82% of

109 abdomina l surgical patients received less narcotic

an alges ics than ordered. In fact, over one third of the

patients report i ng the great est degree of pain d is tress

received less an algesics than they could have received .

From this study, the re appeared to be a negative correl at i on

between pa in and amount of an algesics received. On the

other hand, there were sign if i cant positive correl at ions

between pain in tensity and narcotic in take and between pain

distress and narcotic in take in 42 abdominal surgical

patients (Flaherty & Fitzpatrick, 1978).

The relationship between pain and analgesic

administ ration in studies of patient-control led an algesia

(PCA) is a 1 so in conclusive. Three PCA studies serve as

examples of the variable relationship between amount and

mode of an algesia administ ration and level of an alges i a . In

the first, Kleiman, Lipman, Hare & MacDonal d (1988) compared

the effects of scheduled Intramuscular (IM) versus PCA

de live red morph in e sulfate (MS) in patients undergo i ng major

abdominal or or thoped ic surgical procedures over a 48 hour

post-oper at i ve period. Although patient reports of pa in and

to tal amount of analgesics used (approximately 10 mg every
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four hours) were no different between groups, patients

preferred PCA.

Bo l l ish, Co l l ins, Kirking & Bart lett (1985) used a

cross over design to compare the effects of as needed (prin)

IM versus PCA MS in 20 post-oper at i v e abdominal surgical

patients. During the 24 hours that patients had PCA

morph in e, they reported sign if i cant l y less pain. However ,

the amount of morph in e they received did not differ

sign if i cant ly from the amount given during the 24 hours they

were administered IM morph ine. The refore, differences in

pain levels were not explained by the amount of an algesics

used.

He clºer & Albert (1988) also compared the effects of PCA

and IM morph in e administ ration in chole cyst ectomy patients.

The i r PCA group used sign if i cant l y less morphine and

reported sign if i cant l y less pa in than did those who received

morph in e IM during the two day study period. To summar i ze

the PCA study find ings, no cons is tent relationship emerged

between amount of an algesics administered and pa in levels.

Two epidural analges i a studies have examined pain

a l l eviation for critical care patients. In the first ,

levels of an alges i a were studied in a group of gross ly obese

post-operative gas trop lasty patients (Rawal et al., 1984).

F if t e en patients received IM MS for post-oper at iv e pain

while 15 others received epidur al MS. Eighty-seven per cent

of the epidural MS group who had received a mean 9.3 mg MS

reported excell ent analges i a versus 73% of the IM group who
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had received a mean of 66 mg of MS. There was a 1 so a lower

in c idence of pulmonary complications such as at elect as is and

lung parenchymal infilt rations in the epidural MS group.

In the second study, 30 CABG patients were treated

post-operative l y with IV morph in e while 30 others were

treated with epidural morphine (El-Baz & Gold in , 1987).

Morph in e doses were sign if i ant l y lower in the epidur al

group, while pain relief was better. There was , the refore,

an inverse relationship between amount of an algesics and

level of reported an a l ges i a in both of these epidur al

an alges i a studies. However, the difference in site of

administ ration (system ic versus epidural space) is

substant i al since epidural narcotic analgesics are estimated

to be up to ten times more potent than are system ic

an algesics. What remains to be determined is the

rel at ionship between amount of analgesics administered and

the percept i on of critical care patient pain when type of

analgesic and site of de l i very are kept constant .

Altered Communication Due to Endot r a cheal In tub at i on

Communication between patients and health p r of ess i on a lis

in critical care units can be part i cu lar ly diff i cult ,

especial ly when the patient is in tubated (Quett ent on , 1987).

A person's pain is subject iv e ; thus, the pain's magnitude,

location, qual it i es and meaning can only come from the

individual experiencing i t . Even when patients are able to

verbal i ze, in adequate as sessment can result from cursory

quest ioning of patients about pain. In fact, gener a l ,
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cursory quest i on ing about a patient 's pain was found to be

an insufficient method of el i citing enough informat i on about

a patient 's real pain situation (Marks & Sacher, 1973);

rather, more deta i led and focused quest ioning was required.

The advant age of being able to verbal i z e pain was

demonstrated in a study that used simulated case

present at ions of people with painful d is orders. Doctors,

nurses and so c i a 1 workers at tributed greater pa in to those

cases in which patients could verbal i ze the i r pa in than

those who were unable to do so (Baer, Davitz & Lieb, 1970).

The researchers stressed the importance of verbal

communication to pain assessment, adv i sing , " If a patient is

in pain he had be t t er 'speak up ' " (p. 391). Unfortunate ly,

such advice is not he l pful to many critical ly i l l in tubated

patients who cannot , "speak up."

With in tubation, the problem of communication is

magnified. Patient percept ions of pain during mechanical

vent i l at i on have been explored in descript i ve research

studies. Gries & Ferns ler (1988) inter viewed nine ICU

patients one to seven days after the i r extubat i on in order

to ident ify stress or s from in tub at i on . A l l patients

reported d is comfort from ET tube placement and suction i ng .

Similar ly, a l l patients reported d if f i culty in communicating

with nurses ; this was a major source of stress for them and

a fact or that could have sign if i cant l y influenced the ir

communication of pain.
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Paiement et al. (1979) explored the in tubation and

other experiences of cardiac surgical patients. Only 58% of

the 100 study patients remembered being intubated and only

8% remember ed it as being uncomfor table. Thus, the lack of

pain due to in tubati on was contrary to previous research

reviewed. Never the less, intubation presents a significant

barrier to the thor a coabdominal surgery patient 's ability to

communicate the i r pain to health profession a 1 s and may,

indeed, sign if i cant l y influence the i r pain experience.

The cognitive dimensions of a pain experience are

explored when patients are asked to judge or evaluate pain

treatment effects. Exp 1 or i ng pain relief with patients may

el ic it informat i on about the meaning of the pain to them

(McGuire, 1981) and influence the pain experience. Pain

rel i ef serves as a mediator of pain since it is expected

that the r el at ionship between relief and pain is in verse

(Wall lens t e in , 1984). Fishman et al. (1987) assessed pa in

in tensity and pa in relief obtained from most recent

inter vent ion-- usual ly an algesics -- in 50 hospital i zed

can cer patients. There were strong negative correl at ions

between pain intensity and relief, as measured by a WAS pain

in tensity and a VAS pain relief scale.

Patients antic ip at e pain relief from treatment

inter vent ions (Mel zack, 1975). The refore, in order to

adequate ly evaluate a person's to tal pain experience,

as sessment of pain relief needs conside ration (Fishman et
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al., 1987; Husk is son, 1974). Evaluating presence and

sources of pain relief is ess ent i a l to the appropriate

c 1 in i call management of pain. Some inter vent ions may, in

fact, exacerbate pain (Donovan & Dil 1 on , 1987). The refore,

without an evaluation of pain relief, sever it y of pain

dimensions may in crease.

Type of Injury

The type of in jury may serve as a mediator of pain.

Although the re is evidence to suggest a poor correl at i on

between per ception of pain intensity and extent of wound or

t issue damage (Beecher, 1956; Keats, 1956), the intensity of

various types of surgical pa in has been differ ent i a l l y

graded. In fact, the site of oper at i on has been shown to be

an important fact or determining post-operative pain sever it y

(Parkhouse, Lamb richts & Simpson, 1961; Swerdlow, St armer &

Daw, 1964). For example, when the amount of narcotic and

the number of and in terval between doses have been used as

pain in tensity criter i a , in tra thor a cic, upper abdominal and

renal surger i es have been estimated to be very severe in

in tensity (Benedett i et al., 1984). Spec if i cally, 72–75% of

thor a cic surgical patients and 63% of upper abdom in a 1

surgical patients required post-operative analges i a compared

to 51% of lower abdominal and 27% of non-abdomina l surgical

patients (Loan & Dundee, 1967). Pain also appears to vary

according to type of abdominal in c is i on , such as whether an

abdominal surgical in c is ion is vertical , transverse or

subcost a l (Parkhouse et al., 1961). A subcost a l in c is i on
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has been associated with less pa in than a mid line in c is i on

(Benedett i et al., 1984). However, in most surgical pain

in tensity studies, the quant if i cat i on of pain sever it y has ,

for the most part , been indirect ; an algesia administ ration

versus direct patient report ing has served as the pain

intensity criter i on . The relationship of other pa in

dimensions –- extent, sensory and affect iv e qual it i e s -- has

not been explored. Thus, our under standing about the

rel at ionship between type of surgical in jury and pain is

obscure.

Morbidity Status

As reviewed ear lie r , the re have been numerous concerns

expressed about the many potent i a l l y negative out comes of

pain in critical l y i l l patients, including both

psychological (McKegney, 1966; Nade 1 son, 1976; Noble, 1979)

and physiological (Craig, 1981; El-Baz & Golden, 1987;

Has enbos, 1985A, B ; O'Gara, 1988; Yeager et al., 1987)

morbidity. However, psychological d is turbance such as

confusion, depress i on and hall u ci nations associated with

critical care patient pain has not been we l l substant i at ed

by research.

Physiological morbidity has been evidenced by patient

devel opment of pulmonary, cardiovascular and endocrine

met abolic complications. Primary pulmonary complications

include at elect as is , pulmon a ry infect ions and hypox emia

(Stevens & Edwards, 1990).
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In creased morbidity in critical ly i l l patients can be

due to the impact of endocrine-metabolic stress responses on

physiological in tegrity. In creased energy is derived

through the mobilization of glucose, prote in and f at stores

and then utilized (Keh let , 1986). The requisite energy

expenditure, as evidenced by increased oxygen consumption

and carbon dioxide production, may diminish the body's

abil it y to mobilize homeos t at ic responses and a vert

complications.

Increased energy expenditure-- and perhaps its

resultant complications -- can be minimized in critical ly ill

patients through use of analgesics. In fact, the re was a

sign if i cant de crease in to t a l and rest i ng energy expenditure

in seven critical l y i l l in tubated medical – surgical patients

after they had received morph in e e i ther by continuous

in fusion or by IV bol uses (Swi name r , Phang , Jones, Grace &

King, 1988). This de creased energy expenditure, as measured

by de c reased oxygen consumption and carbon dioxide

production, did not require high doses of morph in e and was

independent of the patient 's sever it y of i l l n ess. However,

an alges ics did not sign if i cant ly affect the amount of energy

expend it ure during patient care act i v i ties such as nursing

as sessments, chest x-rays or dress ing changes.

Never the less, dim in i shed physiological resources and

in creased energy needs may enhance patient vulner ability to

devel opment of complications and in crease the i r morbidity.

Morbid it y status and its relationship to pain in critical ly
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i l l thor a coabdomina l surgical patients war r ants further

study.

In summary, the framework of this study includes

physiological the or ies of pa in that he l p to account for the

multidimens i on a l nature of pa in and its adverse

consequences. It addresses care procedures that are also a

source of pain for critical care patients. Furthermore, it

provides a conceptual basis for variables that can mediate a

critical l y ill thor a coabdominal surgery patient 's pain

experience. These variables include biosocial demographic,

per son a lity and treatment and i l l n ess-related mediators.

Treatment and i l l n ess - related variables are an alges ic

administ ration, l ength of patient in tubati on , amount of pain

relief obtained from an algesics, type of procedures

experienced and the type of surgical in jury in curred. The

conceptual framework also provides a basis for relating pa in

to morbidity. From this conceptual framework, some

assumptions can be made about the pain of these patients.

Assumptions

(1) Cr it i cally ill thor a coabdominal surgery patients

have pain from surgery as we l l as from procedures performed ,

the dimensions of which are poorly under stood.

(2) There are demographic , personal it y and treatment

or i l l n ess - related variables that influence the perception

of pain in critical l y i l l thor a coabdominal surgery patients,

but the exact relationship of such factors to the pain

experience is unknown.
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(3) The patient 's morbidity status in the form of

negative patient out comes such as need for reintubat i on ,

infections, psychological d is turbances and pulmonary

complications may be related to the pain experienced by

c r it i ca 1 ly i l l thor a coabdomina l surgery patients.

Research Quest ions

The follow i ng research quest ions, derived from the

conceptual framework, served to guide and focus the present

study.

(1) What are the various dimensions of tonic and

procedural pain experienced by thor a coabdominal surgery

patients in critical care units 2

a) What are the average values and ranges for degree

of sensory pain, affective pain, over a l l in tensity of pain

and extent of pain experienced by these patients 2

b) What are the relationships among sensory pain,

affective pain, over a l l intensity of pain and extent of pain

experienced by these patients 2

c) Do the dimensions of pain differ for t on ic versus

procedural pain?

(2) To what degree are specific demographic,

personal i ty, and i l l n ess or treatment - related variables

associated with the dimensions of pain experienced by

thor a coabdominal surgery patients in critical care units 2

a) To what extent do age, gender , ethnic i ty,

personal it y d is position and amount of an algesics received

contribute to the variance in magnitude of tonic pain as
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indicated by degree of sensory pain, degree of affect i ve

pain, over a l l intensity of pain and extent of pain?

b) What is the correl at i on be tween length of

in tubation and degree of sensory, affective, in tensity and

ext ent of t on ic pa in 2

c) What is the correl at i on between amount of pain

relief reported and degree of sensory pain, degree of

affective pain, over a l l intensity of pa in and extent of

pain?

d) Do the dimensions of pain differ between certa in

care procedures 2

e) Do the dimensions of pain differ according to

type of in jury; that is , between thor a c ic and abdominal

surgical procedures 2

(3) What is the relationship of intensity, extent,

sensory and affective dimens ions of pa in to morbidity status

in thor a coabdominal surgical patients in critical care

units 2

Def in it i on of Terms

as part of the surgical in jury as described by the patient

each day over a 3 day period while in a critical care un i t .

Procedural pain was defined as the episodic pa in that

occur red with specific procedures as described by the

patient immediately following chest tube removal and ET

suction ing.

Dimens ions of Pain were defined as the following :
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a) Degree of Sensory Pain as determined by the score

on the Pa in Rat i ng Index- Sensory scale (PRI-S) of the

McGill Pa in Quest i onna i r e-Short Form (MPQ-SF). Degree of

sensory pain for t on ic pain was measured each day for three

days. Degree of sensory pain for procedural pain was the

measure of sensory pain after both an ET suction i ng and a

chest tube removal procedure.

b) Degree of Affective Pa in as determined by the score

on the Pain Rat i ng Index-Affective scale (PRI-A) of the MPQ

SF . Degree of affect i ve pain for t on ic pain was measured

each day for three days. Degree of affect i ve pain for

procedur a l pain was the measure of affective pain after both

an ET suction i ng and a chest tube removal procedure.

c) Degree of Pa in Intensity as determined by a score

on the 0–10 Numerical Rat i ng Scale (NRS) and the score on

the 0–10 cm Visual Analogue Scale (VAS). Degree of pain

in tensity for t on ic pain were the three NRS and WAS measures

taken each day for three days. Degree of pain in tensity for

procedur a l pain was the NRS and WAS measures of pain

in tensity after both an ET suction i ng and a chest tube

removal procedure .

d) Extent of Pain as determined by a score for the

number of body are as where pain is experienced as located by

the patient on a Body Out line Drawing . Extent of pain for

tonic pain was measured each day for three days. Extent of

pain for procedural pain was the measure of pain extent
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after both an ET suction i ng and a chest tube removal

procedure.

Demographic Dat a were the age, gender and ethnicity of

patients in the study as provided from in formation on the

patient 's chart.

Personal i t y_ad justment was the over a l l score received

by an ind i v i dual on the California Q-Set instrument,

reflect i ng an integrated as sessment of personal i ty

character is tics such as anxiety, extroversion, introversion,

res i li ence, and depression.

I l l n ess and treatment - r el a ted variables were length of

in tubation, the amount of an algesics received and the amount

of pain relief from an alges ics reported by the patient .

a) Type of injury was designated as thor a c ic or

abdominal surgical procedure as noted on the patient 's

chart.

b) Length of in tuba t i on was the number of hours the

patient was in tubated from time of admission to a critical

care unit until extubation or to end of study time, if

longer .

c) Care procedures were endo tra cheal tube suction ing

and chest tube removal done by critical care staff and noted

by investigator.

d) Amount of Analgesics was the to tal amount of

op i a t e s administered in travenous l y or by mouth during the

study time, converted to mg. of morph in e.
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e) Amount of Pain Relief from Analgesics was

determ in ed by a score on a 0–10 Numerical Rat i ng Scale – Pa in

Relief (NRS-PR), measured at each data collection period.

Morbidity status was calculated by to t a l l ing the number

of days a patient was in a critical care unit (i.e., length

of stay) and by determ in i ng the presence and to tal number of

certa in other post-operative complications. These

complications included infections; re-intubati on ; pulmonary

complications of at elect as is , pleural effusions and

pneumonia ; and psychological disturbances such as confusion,

depress i on and h a l l u cinations. These data were determ in ed

from information in the patient 's chart.
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Chapter 3

Methodology

Research Design and Setting

The study design was descriptive and correl at i on a l in

that the aims were to describe the dimensions of pain and to

establish relationships between these dimensions and other

specified variables that may influence the pain experience.

The research set t ings were the fol low i ng critical care

units at the University of California, San Franc is co: 7 & 9

Moff i t t Intensive Care Unit, the Cardiovascular Special Care

Un it and the Post-Anes thes i a Care Unit.

Sample

Potent i al subjects were ident if i ed through review of

operating schedules and through communication with critical

care personne I concerning tent at iv e and new ly-admitted

patients who met the following eligibility criter i a .

(1) cons enting adults 18 years of age or older

undergoing thor a cic and/or abdominal surgical procedures ;

(2) admitted to a critical care unit after surgery;

(3) able to speak and unders t and English ;

(4) no evidence of impaired level of consciousness

after surgery, other than normal recovery from an esthes i a ;

(5) no evidence of chronic pre-hospital opi at e use.

Permission to conduct this study was obtained from

appropriate hospital research committees and the University

Human Subjects Review board.
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Each of the subjects was ident if i ed and screened for

appropriat eness to part icipate in the study either before

surgery or with in the first 48 hours of ICU admission. If

the subject met in clusion criter i a , had no known medical

reasons for exclusion and was will ling to participate in the

study, informed cons ent was obtained. No informed cons ent

was obtained with in two hours after IV op i a te

administ ration.

Subject part icipation was voluntary, and subjects

signed an in formed cons ent agreement. It was emphasized to

the patient that procedures would be fol lowed to protect

the i r confident i a l i ty, and that they would on l y be

ident if i ed by a number . They were to 1 d that part icipation

in the study would not put them at any unusual risk,

although answer ing the researcher's quest ions and completing

the research instruments (while purpose l y made brief due to

the nature of the patient population) may seem tedious or

t i r ing. They were in formed that it should take no longer

than five minutes to answer the quest ions during each of

five data col lection periods. They would not be required to

verbal i ze the i r answers unless they wish to , and they would

be able to point to the one-word or one-number answers on

the data collection forms if they were unable to put simple

marks on the papers. They were advised that they could

decline to answer any quest ions, stop the inter view, or

withdraw from the study at any point. They were a l so

as sured that participation in the study would not interfere
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with the i r normal care and that , should they refuse to

part i cipate or withdraw at any time, there would be no i ! l

effects to the i r health care. Confident i a l it y and anonymity

would be as sured through the use of coded data co l l ection

sheets.

A family member or close friend of the patient was a l so

asked to participate in the study by completing a California

Q-Set, to measure the pers on a l it y of the patient . These

individual s signed an in formed cons ent specific to the ir

part of the study.

A power analysis was done to determine the minimal

sample size needed for multiple regress i on analysis with

five variables since multiple regress i on was to be the most

st ring ent stat is tical analys is to be done. The sample size,

with an effect size of . 13 (mode rate), a power of .80 and an

a l pha = . 05, was predicted to be 101 subjects. Since four

variables and 61 subjects were f in a l l y used for multiple

regress i on an a lyses, the effect size was . 16 and power was

. 71 at a l pha = .05.

A total of 108 patients who met in c lus i on criter i a

were approached for consent. Ninety-eight (92%) agreed to

be in the study. During the course of the study period, 23

of the 98 subjects were dropped from the study. Three

withdrew themselves from the study, two were transferred

from the critical care unit early on the first post

operative day, and 18 were unable to part icipate because of

the i r medical cond it ions. Of the 18 unable to part i cipate,
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six had physiological inst ability and 12 had post-operative

a liter at i on in cognitive process i ng as evidenced by

confusion, stupor, d is or i ent at i on or parano i a . One subject

was dropped from an a lyses as he was the only subject who had

not had either card i ac or vascular surgery; he had undergone

an esophagog as t rectomy. The final sample included 74

patients and 61 family members or friends.

Measures

Measures of Dependent War i ables

The dependent variables , t on ic pain and procedur al

pain, included four dimensions of pain : degree of pain

intensity, extent of pain, degree of sensory pain, and

degree of affect iv e pain. Degree of pain intensity was

measured by a horizontal 0–10 Numerical Rat i ng Scale (NRS)

and a horizontal 0–10 cm. visual analogue scale (VAS).

Extent of pain was measured by the Body Out I in e Drawing

(BOD). Degrees of sensory pain and affective pain were

measured by the word descript or l is t of McGi l l Pa in

Quest ionna i r e-Short Form (MPQ-SF).

Measures of Pa in Intens i ty

Two measures of pain intensity were employed. The

first was a numerical rating scale. The numerical rating

scale was a 10 cm horizont a l l in e with the numbers 0-10

placed be low it and the words "no pain" to the left of the

line and "worst possible pain" to the right of the line.

(See Appendix A ). Patients were asked to rate the

in tensity of the i r pain using the range of numbers , from 0–
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10. A major advant age of such a scal e i s its ease of use.

Patients either circ led , pointed to , verbal i zed a number or

used their fingers (on rare occasions) to communicate the

intensity of the i r pain.

The visual analogue scale (VAS) was the second measure

of pain intensity. It was a straight , 10 cm. horizont a l

line with the words "no pain" to the left of the line and

"worst possible pain" to the right of the line (See

Appendix A). Subjects were asked to make a vert i cal mark

a long the line at the point that best depicted the per c e i v ed

intensity of the i r pain. Since the re are an in f in i t e number

of points a long a line, the WAS is a very sens it i ve method

of measuring pain (Husk is son, 1974).

The valid it y of the WAS as a pain measurement too l has

been a subject of extensive research. Correl at i on

coefficients between the WAS and verbal rating scales (VRS),

numerical rating scales (NRS), and simple descriptive scales

ranged from . 59 to . 91 and have a l l be en stat is tical ly

sign if i cant (Ohnhaus & Adler, 1975; Reading, 1980; Wood for de

& Mers key, 1972). Construct validity of the VAS has been

established through fact or analysis (Jensen, Karo l y &

Braver, 1986). WAS reliability was as sessed when the

instrument was used to measure labor pain (Rev i l l , Robinson,

Rosen & Hogg, 1976). Pethi dine administ ration to patients

in labor had no sign if i cant influence on memory or on the

v i sual motor abil it i es needed to score the VAS even though

this drug affects pupil size. This latter point is an
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important conside ration for critical care patients who

receive similar types of medications.

Strong and sign if i can t c or relations have been reported

from previous studies between NRSs and VAS's (Down i e et al.,

1978; Jens en et a l . , 1986; Kreme r et a 1 . , 1981; and Reading,

1980). The sens it i v i ty of the NRS is believed to be less

than the WAS since numbers are placed a long the length of

the line. Research shows that most response marks will be

placed near the numbers, expecial ly the numbers five or ten

(Husk is son, 1983).

If the population is elder l y or if the re are problems

with abstract abil it i e s or multi system d is ease (Kr emer et

a 1 . , 1981), such as is seen in some critical care patients,

the NRS may serve as a more valid and feasible instrument

than a VAS. When used in pain research in non-critical care

patients, the "f a i lure r a te" associated with the use of a

VAS has been reported to be from 7% to 11% (Husk is son, 1974;

Kr emer, Atkinson & Ignel z i , 1981). Thus, the two pain

in tensity scales were used in order to investigate the ir

correl at i on coefficients and feasibility of use in this

specific population of critical care patients.

As shown in Table 1, there were strong and sign if i cant

correl at ions between WAS and NRS measures of intensity

a cross a l l pain assessment times (r. = . 84 - . 94; p < 001) in

this study. Patients were will i ng/able to complete 28 more

measures using the NRS over the five data collection periods

than using the VAS (253 NRS versus 225 VAS). In other
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Table 1

Correl at ions of Visual Analogue Scale (VAS) & Numerical
Rating Scale (NRS) In tensity Measures at Five Data
Col lect i on Times

Dimens i on NRS T1 NRS T2 NRS T3 NRS ET NRS CT

WAS T 1 . 94 (N = 64)

WAS T2 . 84 (N = 6.2 )

WAS T3 . 86 (N = 29)

WAS ET . 85 (N=38)

WAS CT . 87 (N=31)

Note. T= Toni c Pa in ; ET= endo tra cheal tube suction ing; CT=
chest tube removal . A l l correl at ions sign if i cant at p = 000.
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words, although there was high convergent validity between

the NRS and VAS, ther e was an 1.1% VAS failure rate.

Although just one measure of pain in tensity could have been

selected for future analyses because of the strong

correl at ions, both were used. This was done to determ in e

the effect of the 1.1% VAS failure rate on an a lytical

f indings.

Measure of Pa in Extent

A body out line drawing (BOD) was used to quant ify the

ext ent of pain (See Appendix B). With the BOD, the patient

was asked to place marks in a reas on the draw i ng that

coincided with the are as where pain was fel t . It was

be l i eved that the BOD would be a relative ly easy source of

know ledge about pain experienced by critical care patients

with verbal i za t i on d if f i cult i es . Quant if i cat i on of pain was

done by a procedure devel oped by Margo l is , Tait & Krause

(1986). A template with boundaries drawn on it that

separate the body in to 45 are as was used. The temp late was

placed over a patient 's completed pain drawing , and a

numerical value was then derived from the to t a l number of

body are as chosen by the patient. A patient 's possible

score could range from 0 to 45 for extent of the body

experiencing pain. Inter - rater reliability of scored

draw i ngs submitted by 1 0 1 chronic low back pa in patients and

scored by instructed secret a ries was reported to be . 997 by

Margo l is et a l (1986). The body out 1 in e drawing 's
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psychome tric properties -- its reliability and valid i ty–- had

not been we l l established.

Measures of Sensory and Affect iv e Pain

The word descrip to r l is t of the McGill Pa in

Questionna i re- Short Form (MPQ-SF) (Mel zack, 1987) was used

to measure the sensory and affective pain (See Appendix C).

It was developed from the or ig in a l McGi l l Pa in Quest ionna i r e

(Mel zack, 1975), a longer form (MPQ-LF). Sensation

categories of the MPQ-SF cons is t of temporal , spac i a l ,

thermal and pressure information about a patient 's pain.

Affective words on the instrument relate to tension or

Autonomic Nervous System (ANS) responses such as gastro

in test in a 1 upset (i.e., sickening). In the construction of

the MPQ-SF, the instrument devel oper's chose 11 sensory and

four affective words from the long form MPQ (MPQ-LF). Words

were chosen based up on the i r having been s elected at least

33% of the time in p r i or studies of diverse pain cond it ions.

Intensity of each of the 15 words is graded on a 4-point

word descript or scale ranging from "none" to "severe" pain.

The words are given a numerical rating of 0–3. Two scores

from the MPQ-SF were call cu lated for this study: Pa in Rating

Index- Sensory (PRI-S) and Pa in Rating Index- Affective

(PRI-A). The range of scores on the PRI-S are from 0–33,

and the range of scores on the PR I-A are from 0-12. In

prior research , the ent i re MPQ-SF usual ly took 2–5 minutes

to administer . In this study, administ rat i on took

approximately five-ten minutes.
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Reliability and valid it y of the MPQ-LF have been

successful ly tested over the 16 years since its introduction

(Chapman et al., 1985; Dubu is son & Me lzack, 1976; Perry,

He l l er & Levine, 1988; Tursky, Jamner & Friedman, 1982).

The MPQ-SF has been tested in diverse samples of patients

with both a cut e and chronic pain (Mel zack, 1987), including

post-surgical patients, and has been found to corre late

sign if i cant l y with the LF-MPQ. It also demonstrated

sens it i v i t y to the effects of an algesics, one indi ca to r of

its reliability. To the know ledge of the invest ig at or , the

MPQ-SF has not been used previous l y in a critical care

pat i ent study. Alpha reliability coefficients for the MPQ

SF, computed for these study data at the five data

co l l ect i on times, were uniformly high with ranges from . 75

to . 87.

Measures of Medi at i ng Variables

Demographic Variables

Demographic variables of age , gender and ethnic i t y were

obtained by chart review.

Personal it y Adjustment

Personal it y ad justment was measured by the California

Q-Set, which was completed by a patient 's family member or

close per son a l friend. This individual was a sked to

complete the California Q-Set with the investigator some time

during the patient 's post operative recovery before hospital

d is charge. No Q-Sets were done pre-oper at i vely to avoid the
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possibility of patient/family member discussion of the test

with the patient be for e the patient had surgery.

The California Q-Set is an instrument that object if i es

the pers on a l it y evaluation of an individual . It is a

modified ranking procedure where a judge (someone who knows

the subject) describes a particular individual by ranking

each of 100 behaviors on a continuum of psychological

sal ience. The 100 items are so r ted according to nine

categories ranging from "most sal i ent or descriptive" to

"l east sal i ent or descriptive" of the individual . A score

from 9 to 1 is then given each item depending on the

category it has been as signed.

Specific criter i on items with in the Q-Set have been

validated to describe the optimal ly ad justed per son a l i ty.

The final Q S et score for each individual patient was the

correl at i on between the individual 's score and the mean of

previous l y published scores as certained from a panel of nine

c 1 in i cal psycho log is t experts (Block, 1961). This was the

score used as a per son a l it y measure in this study. For this

study, these correl at i on scores between subjects and experts

ranged from r = -. 27 to . 72, indicating that a wide sample

vari ance was obtained.

Administ ration of the Q-Set in p r i or research took

approximately 20–30 minutes to complete when sorters were

trained and experienced in the sort i ng procedure (Block,

1961). However, in this study the Q Set took patients'
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family members and friends approximately 45 minutes to

complete.

Concurrent and convergent valid it y of the Q-Set as

we l l as its reliability over time have been described (Block

& Block, 1980). In ter rater reliabil it i es have been between

. 70 and . 78 (Block, 1971). Aver age reliabil it i es between

nurse and family member sort ings have been found to be even

higher (.94) (Weiss, 1989). On 1 y one Q Set per subject was

performed in this present study.

Amount of An algesics

Amount of an algesics was the total amount of opi a tes

admin is te red in travenous ly and by mouth during the study

period, converted to mg. of morphine, on a 24 hour basis.

Many researchers have t a l l i ed request for or use of

analgesics in post-operative pain studies (Bafford, 1977 ;

Christoph , 1985; Cohen, 1980; Cooperman, Hall , Mika lack i ,

Hardy & Sadar, 1977; Egbert , Batt i t , Welch & Bart let t , 1964;

Flaherty & Fitzpatrick, 1978 ; Levesque, Greni e r , Kerouac &

Rei dy, 1984; Locs in , 1981 ; Madden, Singer, Peck & Nayman,

1978; Menzel & Mart inson, 1977 ; Raw a l ; S jost r and &

Dahl strom, 1981; Rawal & Tandon, 1985). They have used these

t a l l ies as measures -- a l be it ind i rect ones -- of post

operative pain or analgesia. This an algesia in formation was

obtained in the present study from the patient 's chart.

Length of In tubat i on

Length of in tubation was measured by the to t a l number

of hours -- measured to the nea rest one-half hour -- that the
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patient was in tub at ed., from time of critical care unit

admission to time of ex tubation or to end of study time for

that p at i ent if they were in tubated for that ent i re period.

This information was obtained from the patient 's chart.

Pain Relief

Amount of pain relief from an algesics was determined

by a score on a horizontal 0–10 Numer ic al Rating Scal e- Pain

Relief (NRS-PR) (See Appendix A). Patients were asked to

use the scale to rate the relief they obtained from

analgesics they had received. A numer i cal rating scale has

been described previous ly in the discuss ion of pain

intensity.

The use of word descript or pain relief scales (that

is , scales with words like, "none", "s light", "lots" and

"complete" relief) and v i sual analogue pain relief scales

have been re commended (Husk is son, 1974 ; Langley & Shepp ear d,

1985). Correl at ions between these two types of pain relief

measures have been high (r. = . 92) when both were used to

measure an algesic effects in 35 can cer patients

(Wall lens t e in , 1984). A 0–10 NRS-PR scale was used in this

study to coincide with the 0–10 NRS of pain in tensity and to

avoid potent i a l problems associated with the abstract nature

of v i sual analogue scales (Kr emer et al., 1981).

During data collection, however, concern a rose about

the validity of the 0–10 NRS-Pa in Relief (NRS-PR) scale.

Those patients who were unable/unwill ing to complete this
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scale 21% of the time. Those patients who were unable to

complete the 0–10 scal e, when asked how much pain relief

they received from an algesics, gave other answers. These

answers included : they had no pain ; they were not getting

any pain medications; or they didn't know if they had

received any medications. A l l of these other responses were

coded separate ly for future analytical purposes. In

essence, many patients seemed to be confused and/or unclear

about pain medication administ ration ; that is , if or when

they had received an algesics. For these reasons, the

valid it y of the NRS - PR response was in quest i on .

Care Procedures

Care procedures under study were endot r a chea l tube

suction i ng and chest tube removal . To different i a te pain

a cross type of procedure , measures of procedural pain were

taken immed i a tely after one of each of the types of

procedures occur red for the patient.

Type of Injury

Type of in jury was designated as thor a cic (from

car diac surgery) or abdomina l (from vascular surgery).

Card i ac patients had vertical thor a c ic in c is ions --

spec if i cally ster not omies -- while vascular surgical patient

had vertical upper and lower abdomina l in c is ions.
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Measures of Morbidity Status

Morbid it y status was measured by the following: number

of days in the critical care unit and the presence of the

fol low i ng complications : infections ; re-in tub at i on ;

pulmonary complications of at elect as is , p 1 eur al effusion,

and pneumonia; and psychological disturbances such as

confusion , depress i on and h a l l u ci nations. These were a l 1

determined from in formation in the patient 's chart. A score

was devel oped for the number of days in the unit as we l l as

for the to tal number of complications experienced by a

patient . In add it i on , the presence or absence of each

specific complication was ident if i ed for each subject.

Procedure

The study period was three consecutive days during

the first five days of critical care unit stay or until the

patient was transfer red to a non-critical care un i t .

Seventy-eight per cent of the time the three-day study period

began on post-oper at iv e day #1. Each day, beginning no

sooner than 12 hours after the patient 's critical care unit

admission, data were collected on tonic pain and pain

rel i ef.

During tonic pain data collection periods, measures

were taken of Pain Rating Index-Sensory (PRI-S) and Pa in

Rating Index-Affect i v e (PRI-A) per MPQ-SF, pain in tensity

using the Numerical Rat i ng Scale (NRS) and Visual Analogue

Scale (VAS), pain extent using the Body Out line Drawing
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(BOD) and amount of pain relief from analgesics using the

Numerical Rating Scal e- Pain Relief (NRS-PR). In addition,

time and amount of last analgesic administ ration was noted.

These data were not collected until at least two hours after

the last op i at e administ ration.

Before each time of tonic pain data collection, the

patient 's level of consciousness (LOC) was assessed through

use of a Sedat i on Scale modified from Bennett et a l (1982)

(See Table 2). Data were collected if patient's LOC was 3

or less, indicating that the patient was not too sedated to

answer the investigator 's quest ions. When in doubt about

the patient 's level of sedation, the investigator consulted

with the patient 's assigned nurse to make the assessment. If

the patient's nurse and/or the investigator thought that the

patient was too sedated (i.e., in categories 4 or 5), the

patient was not inter viewed at that time.

The procedures of endo tra chea l tube suction ing and

chest tube removal were used to study procedural pain.

These are not regularly scheduled procedures. The refore,

the investigator was either in the critical care unit and

knew when these procedures were to be done or was paged from

another part of the university by the patient 's nurse. In

the latter instance, the investigator would then immediately

go to the critical care unit for the purpose of data

co l l ection.

As with collection of tonic pain, before each time of

procedural pain data collection, the participant 's LOC was
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as sessed through use of the Seda t i on Scale. Data were

collected if patient's LOC was 3 or less. In add it i on , t ime

and amount of last an algesic administ ration was noted.

Procedur a l pain data were collected regard less of length of

time since last an algesia administ ration since timing of

procedure and an algesic administ ration could not be

control led by the investigator .

Data were collected with in minutes (on rare occasions

up to 15 minutes) after ET suction ing and chest tube

removal . During procedural pain data co l l ection periods,

measures were taken of Pa in Rating Index-Sensory and Pain

Rating Index-Affect using the MPQ-SF, pain in tensity using

the NRS and VAS and pa in extent using the BOD . Amount of

pain relief from an algesics was measured by the NRS-PR.

At each data collect i on time, the order of the measures

was as fol lows. First , pain extent was measured per BOD.

Second , one of the pain intensity measures was taken . The

or der of the WAS – in tensity and NRS - in tensity measures was

alternated, according to an established pro to col . That is ,

for tonic pa in measures the NRS was administe red first to

patients with even-number ed ident if i cat i on numbers ; the VAS

was administered second. For procedural pain measures , the

WAS was administered first to patients with even-number ed

ident if i cat i on numbers ; the NRS was administered second.

After the first in tensity measure, the MPQ-SF was

administered. The investigator asked if each of the words –-

said out loud by the investigator -- matched the person's
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Table 2

Sedat i on Scal e

1. Wide awake

2. Drowsy

3. Dozing in term i t t ent ly

4. Sleeping almost all the time

5. Awakens only when vigorous ly a rous ed
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pain. If the answer was yes, the patient was asked to rate

the intensity of that pain descript or by verbal i zing or

point i ng to one of the words, "mild", "moder a te" or

"'s ever e". These three words were en larged on a poster for

easier v is ibi li ty. After the MPQ-SF was administered , the

patient was asked to rate pain in tensity using the second

in tensity measure. Final ly, the patient was asked to rate

pain relief, using the 0–10 pa in relief NRS. Since WAS,

NRS and NRS - PR measures were on the same form, patients were

bl inded to the i r answers on each of the other in tensity and

relief scales when be ing asked to complete a part icular

instrument. This was done by having the invest ig at or cover

a l l but the one in tensity measure being used with a piece of

poster paper. Quest ions were asked in a consist ent and

specific way, depending up on whether tonic pain or

procedural pain was being as sessed. (See Appendix D for the

inter v i ew script).

Table 3 depicts the specific numbers of tonic pain and

procedural pain as sessments done. Numbers of tonic pain

as sessments de creased over days two and three as patients

were transfer red from critical care units. On l y procedural

pain was measured in one study patient. The refore, the

to t a l number of tonic pa in assessments were 73.

Endot r a chea l tube suction i ng and chest tube pain as sessments

did not include the ent i re sample population of 74 because:

(1) a l l patients were not in tubated during the study time;

(2) a l l patients did not have chest tubes; (3) since ET
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Table 3

Dat a Points Sample

To n ic Pa in 1 N = 73*

Tonic Pa in 2 N = 67

Ton ic Pa in 3 N = 33

Chest Tube Removal
Pa in N = 3.5

Endot r a chea l

Suction i ng Pa in N = 4.5

TOTAL 2.53

Note. “N = 17 at Tonic Pain #1 because one of 74 subjects
did not have tonic pain assessments.
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suction i ng and chest tube removal were not scheduled

procedures , the investigator was not always present in the

critical care units when the procedures were being

performed. Some time during the patient 's post operative

recovery period, a patient's family member or close friend

was asked to complete the Q-Set . The Q-Sets were completed

in an available hosp it a l r oom with a table. The

investigator was present the ent i r e time during the Q-Set

procedure to answer any quest ions and guide the family

member or friend. Final ly, a chart review was done to

co l l ect relevant demographic , c 1 in i ca 1 progress and

treatment - related data.

Four research as sistants were used at various times

during the study to obtain patient cons ent, do pain

as sessments and to administer the Q-Set . However, data were

predom in ent l y collected by the principal investigator.

Consistency of approach among investigators was assured

through tra in i ng and observation procedures. Research

as sistants observed the principal investigator during each

of the data col lection steps, and then the principal

investigator observed the assistants in the performance of a

Q-Set procedure and patient as sessments, providing feedback

and critique when necess a ry.

Data Analysis

Descript i v e and inferent i a 1 st at is tics were used to

an a lyze research quest i on #1. Means, standard de v i at ions

two procedural pain scores of the four pain dimensions.
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Possible scores for the four pa in dimensions were as

fol lows: pain in tensity per NRS was from 0-10; pain

in tensity per VAS was from 0–10; pa in extent per BOD was 0–

45; pain sens at i on and affect per MPQ-SF were from 0–33 and

0-12 respective ly. Pears on product moment correl at ions were

done to determine the correl at ions among the four dimens ions

of pain and to evaluate instrument performance. Four t-test

an a lyses were done to ident if y differences between the two

procedures in each of the four pain dimensions. Since a

sign if i cant difference was found between the two procedures,

repeated measures an a lyses of variance (ANOVA) were done to

see if the re were sign if i cant differences among ton ic pain,

ET pain and CT pa in on a l l of the pain dimensions. Post-hoc

Schef fe's were done when any ANOVA reached sign if i cance in

or der to determine more spec if i cally where the difference in

groups occurred.

Descript i v e and inferent i a l stat is tics were used to

analyze research quest i on #2. Frequency d is tributions of

ethnic and gender categories were call cu lated. The first

showed the population to be 90% Caucas i an . The refore,

ethnic i ty was de let ed as an independent variable in later

multiple regress i on an a lyses. The two genders were

adequate ly represented to consider gender as a valid

multiple regress i on variable. Means, standard de v i at ions

and ranges were calculated for age, personal it y d is position

scores and an algesics administered.
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Un i variate correl at ions were computed to determine

rel at ionships among the interval variables used for multiple

regress i on analysis -- age, personal it y disposition and

analgesics-- and evaluate presence of multi-co l l in ear i ty.

Five multiple regress ions were then run on pain in tensity

(two), extent, sensation and affect dimensions. For each of

the five multiple regress ions, demographic variables of age

and gender were entered at Step 1 ; the "optimal ly adjust ed

personal i ty" measure derived from the California Q Set was

entered at Step 2 ; and aver age amount of an algesics

administered was entered at Step 3. Because demographic

variables were sign if i cant predict or s of sensory pain, two

more four-step multiple regression analyses were run to

determine whether it was age or gender -- the two demographic

variables -- that was the sign if i cant predict or variable.

Residual analyses for the multiple regress ions included

examination for curv i linear i ty, for he teros ced as ti city and

for out 1 i ers. These analyses indicated that the multiple

regress i on models were adequate .

Means, standard deviations and ranges of intubation

length and pa in relief were calculated. Study period means

for t on ic pain intensity, extent, sens at i on and affect were

cal cu lated and used in the Pears on correl at ions to exam in e

the relationship to length of in tubat i on and pa in as well as

pain relief and pain. Mean pa in dimens i on scores were used

since length of in tubation could span the study period. T

tests were also performed to an a lyze differences in pa in
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between the two care procedures and between the two types of

in juries.

Descript iv e and inferent i a l stat is tics were used to

analyze research quest i on #3. Means and ranges were

cal cu lated for to t a l number of complications. A frequency

d is tribution was calculated for each of the morbid i ty

factors. Un i v ar i at e Pears on correl at ions were done to

relate pain dimens ions to length of critical care stay as

we l l as to the number of morbidity factors. Chi – Square and

F is her exact tests were used to establish the relationship

between presence of specific morbidity factors and pain.

Since these were analyses of nom in a l data, categories of

high and low pain were established . The high pain

categories were scores above the means of pain in tensity,

extent, sensation and affect ; low pain categories were made

up of scores equal to or be low the means of pain intensity,

extent, sensation and affect.

Alpha levels of sign if i cance were set at p = < .05 for a 1 1

an a lyses. St at is ti ca 1 an a lyses were conducted with the

as sistance of the CRUNCH computer s of t w are program.
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Chapter 4

Findings

Find ings and stat is tical analyses of data col lected are

presented in this chapter. Presented first is a descript i on

of sample character is tics.

Sample Character is tics

The final study sample cons is ted of 74 patients. Sixty-one

of these patients had family members or friends who were

w il ling to complete the California Q Set . Consent was

obtained from 59 of these patients pre-oper at i ve ly, while 15

patients gave cons ent when they were in the critical care

un i t . The re were 57 males and 17 females, with a mean age

of 64 years and age range of 34 to 83 years. Sixty of the

patients had undergone car diac surgical procedures , while 14

had abdominal vascular surgery. Biographical and surgical

informat i on are summar i zed in Table 4. The age differences

for males and females were not sign if i cant .

Over 90% (N = 67) of the sample population were

Caucas i an . The number of Blacks, Hispan ics and Asians were

4, 2, and 1 respective l y. A l l patients were opioid naive

prior to surgery, as determined by chart review.

Eighty-four per cent of this study's patients were

as sessed pre-operatively by an an es thes i o log is t as having

severe systemic d is ease, categories I I I and IV of the

American Society of Anes thes i o log is ts (ASA) preoperative

physical status r at i ng (Tinker & Roberts, 1986). Table 5

categorizes this sample population according to ASA



Table 4

Demographics of Sample Population

Variable N Mean S. D.

Gender

Male 57

Female 17

Age (Total ) 64 10. 98

Gender

Male 6 4.8

Female 61 .. 6

Surgery Type

Cardiac 60

Gender

Male 44

Female 16

Vascular 14

Gender

Male 13

Female 1

Note. The re were no sign if i cant differences in mean ages of
males and females per t t e s t .



Table 5

Pre Operative Physical Status Rating

ASA* Category N% Frequency

I He althy patient O 0

II Mild system ic d is ease--no function a l
limit at i on 12 16

I I I Sever e system ic d is ease--def in it e
function a l l imit at i on 39 53

IV Severe systemic d is ease that is a
constant threat to life 23 31

V Mori bund patient unlike ly to survive
24 hours with or without oper at i on 0 0

Note . * American Society of Anes the so log is ts' (ASA)
Physical Status Rat i ng Categories
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criter i a . Twelve of the patients under went surgery on an

emergency basis, while the remainder had planned surger i es .

Mean length of stay in critical care units for these

patients was five days (range 1–60 days). Ninety-two

per cent (N=68) of the patients were d is charged from the

hosp it a l an aver age of 14 days after critical care unit

admission (range 6–88 days). Four of the 74 study patients

expired in the hospital after completion of the study, and

two patients were transfer red to rehabi l it at i on hospitals on

mechanical vent i l at or s.

Findings Re lated to Research Quest i on #1

The first research quest i on asked :

(1) What are the various dimensions of tonic and

procedural pain experienced by thor a coabdominal surgery

patients in critical care units 2

a) What are the average values and ranges for degree

of sensory pain, affective pain, over a l l intensity of pa in

and extent of pain experienced by these patients 2

b) What are the relationships among sensory pain,

affective pain, over a l l intensity of pa in and extent of pain

experienced by these patients?

c) Do the dimensions of pain differ for tonic versus

procedural pain?

Dimens ions of Toni c and Procedur al Pa in

The first to n ic pain measure was collected e i the r on

a subject 's post-operative day one (78%), two (19%) or three

(3%). Since 97% of tonic pain #1 data collections were done
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on either day one or two, a t-test was done to determine if

the re was a difference in pain reports between those two

days. There were no sign if i cant differences in the mean

amount of pain reported on any of the dimensions of Toni c

Pain #1 regard less if Toni c Pain #1 was measured on post

operative days 1 or 2. The refore , t on ic pain #1 was

considered to be post-operative day #1 in a l l further

analyses.

Means and standard de v i at ions of the four dimensions

of tonic pain and procedural pain (further categorized as

e i ther chest tube [CT ] or endotra cheal suction ing [ET ] pain)

are summar i zed in Table 6. Except for CT pain, pain

intensity varied little from the mid-range of the two 0-10

in tensity measures a cross data collect i on times , (NRS tonic

pain grouped mean 5. 2; VAS grouped mean 4.8). Given that a

score of 45 was possible on the number of body parts

affected by the pain, there was a low mean and little

variance of pain extent, as measured by the BOD (tonic pain

ext ent grouped mean 3.9; SD 1.89). Scores, too, were low on

measures of the sensory (tonic pain grouped mean 7.4) and

affective (tonic pain grouped mean 3.0) nature of pain.

Relationships Among Pa in Dimens ions

The relationships among the constructs of sensory pain,

affective pain, over a l l intensity of pain and extent of pa in

experienced by these patients were analyzed. As stated

ear lie r , the re were strong and sign if i cant correl at ions

between WAS and NRS measures of intensity a cross a l l pain
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Table 6

Dimensions of Toni c and Procedur a l Pa in

In tensity

Type of Pain WAS NRS Extent Sens at i on Affect

Ton ic Pa in 1 N = 64 N = 73 N = 72 N = 6.9 N = 6.9

4. 5* 5. 2 3. 9 7. 3 3.0

(2.9) b (2.9) (2.5) (6.3) 2. 7)

Toni c Pa in 2 N = 63 N = 67 N = 6.8 N = 6.8 N = 67
4. 9 5. 2 3.9 7. 3 2 . 9

(2.9) (2.7) (2.0) (4.9) (2.7)

Tonic Pa in 3 N = 29 N = 33 N = 33 N = 31 N = 31
4.5 5. 0 4. 0 5.9 3.0

(2.8) (2.7) (2.3) (4.7) 2.8)

ET Pa in N = 38 N = 4.5 N = 4.5 N = 4.4 N = 4.4
4. 1 4. 9 2.8 7. 4 3.5

(3.5) (3.3) (1.9) (6.9) (3.5)

CT Pa in N = 31 N = 3.5 N = 3.5 N = 3.4 N = 3.4
6 . 6 6 . 6 2.4 9. 6 3. 6

(3.0) (3.1) (1.4) (6.1) (3.0)

Not e. VAS = v i sual analogue scale. NRS = numerical rating
scale. ET = endot r a cheal . CT = chest tube. Possible ranges
for in tensity per VAS and NRS 0–10; range for extent = 0–
45; range for sens at i on = 0–33 ; range for affect = 0–12.
a b == Mean . Standard devi at i on .
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as sessment times (r. = . 84 – .94; p < 001). With few

exceptions, a l l measures of the four pain dimensions

sign if i cantly correl a ted with each other over each of the

data collect i on times. (See tables 7 through 11). These

exceptions involved measures of pain extent derived from the

Body Out line Diagram. The nons ign if i cant correl at ions are

a l l summar i zed in Table 12.

Differences Between Toni c Pa in and Procedur a l Pa in

Final ly, in order to answer the next quest i on , "do

dimensions of pain differ for tonic pain versus procedural

pain?", the procedur al pain category was further divided

in to CT and ET pain. This was done because the re were

sign if i cant differences found between the two procedures;

the refore, they could not be combined into one variable with

any vali di ty. Paired t-tests showed that CT pain was

greater than ET pain on a l l dimensions except extent ; that

is , for in tensity, sensory and affect. Furthermore, this

difference reached sign if i cance on pain in tensity as

measured by both VAS (p. = .003) and NRS (p. = .02). (See Tables

13 and 14 for WAS and NRS paired tº tests).

Toni c pain from study day #1 was used in this analysis

of tonic pain versus ET and CT pain for two reasons: (1) as

reported earlier , the re were no sign if i cant differences

among the three ton ic pain measures ; the refore , t on ic pain

#1 could be considered as reflective of the patient 's pain

experience; (2) most of ten, CT removal and ET suction ing
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Table 12

Non Sign if i cant Cor relations Among A l l Measures of Four
Dimensions of Pain

Affect i ve Sensory WAS NRS

T1 T2 T3 T3 T3 T3

Extent T1 .. 21

(N=68)

Extent T2 ... 10

(N=31)

Extent T3 . 24 . 27 . 32 . 31

(N=31) (N=31) (N=29) (N=33)

Not e. VAS = v i sual analogue scale. NRS = numerical rating
scale. T1 = Ton ic Pa in 1. T2 = Tonic Pa in 2. T3 = Tonic

Pa in 3. V AS = v i sual an a logue scale. NRS = numerical rating
scale. A l l other correl at ions between measures sign if i cant
(p K. 05).
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Table 13

Compar is on of Pain In tensity per Visual Analogue Scale
Between Chest Tube (CT.) Removal & Endo tra cheal Tube (ET)
Suction i ng (N= 19)

Mean STD t P

CT 6. 2 3. 7

3.5 . 003

ET 3.3 3.4

df = 18

Table 14

Comp a r is on of Pa in Intensity per Numerical Rat i ng Scale
Between Chest Tube (CT.) Removal & Endot r a cheal Tube (ET)
Suction ing (N=25)

Mean STD t D

CT 6. 2 3.5

2.4 . 02

ET 4.3 3.2

df = 24
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data were collected on study day #1, so it provided the most

concurrent compar is on with procedural pain.

Repeated measures ANOVA determ in ed that the re were ,

indeed, sign if i cant differences among Tonic Pain (TP), CT

and ET pain intensity per both VAS, F (34, 2) = 6.48, p. = .004)

and NRS. F (48, 2) = 3.53, p. = . 04) (See Tables 15 & 16). A

post hoc Scheffe determined that CT pa in in tensity was

sign if i cant ly higher than e i the r TP or ET pain. There was

also a sign if i cant difference among TP, CT pain and ET pain

in pain extent, F (4 6, 2) = 5.51, (p=. 007) (Table 17). A post

hoc Scheffe an a lys is indicated that tonic pain involved

sign if i cant l y more of the body than did CT pain. That is ,

surgical pa in was a more per v as i ve experience where as CT

pain was more local i zed.

Findings Re lated to Research Quest i on #2

The second research quest i on asked the follow i ng : to

what degree are specific demographic , personal i ty, and

i l l n ess or treatment - related variables associated with the

dimensions of pain experienced by thor a coabdominal surgery

patients in critical care unit s?

a) To what extent do age, gender , ethni city,

personal it y disposition and amount of an algesics received

contribute to the variance in magnitude of tonic pain as

indicated by degree of sensory pain, degree of affect i ve

pain, over a l l in tensity of pain and extent of pain?
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Table 15

Repeated Measure ANOVA: Comparison of Toni c Pain,
Endot r a cheal Suction ing. Pain & Chest Tube Removal Pain
In tensity per Visual Analogue Scale (N= 17)

Source df SS MSS F P

Between Subjects 16 387. 04 16

With in Subjects 34 232 . 9600
Between measures 2 6 7. 1839 33 . 5 9 20 6. 484 . 0043
Residual 32 165. 7761 5. 1805

Table 16

Repeated Measure ANOVA: Compar is on of Ton ic Pain,
Endot r a cheal Suction i ng Pain & Chest Tube Removal Pa in

In tensity per Numerical Rating Scale (N=24)

Source df SS MSS F P

Between Subjects 23 461. 9 132

With in Subjects 48 2.94. 8334
Between measures 2 39. 21.53 19 . 607 6 3.529 . 0.372
Residual 66 255. 6 181 5. 5.569

Table 1 7

Repeated Measure ANOVA: Compar is on of Toni c Pa in ,

Endotra cheal Suctioning Pain & Chest Tube Removal Pain

Source df SS MSS F P

Between Subjects 22 99. 6.232

With in Subjects 46 148. 6667
Between measures 2 29 . 7681 14 . 8841 5. 508 . 007 3
Residual 44 118. 89.86 2. 7022
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b) What is the correl at i on be tween length of

in tubat i on and degree of sensory, affective, in tensity and

ext ent of tonic pain?

c) What is the correl at i on between amount of pain

relief reported and degree of sensory pain, degree of

affective pain, over a l l in tensity of pain and extent of

pain?

d) Do the dimensions of pain differ between certa in

care procedures 2

e) Do the dimensions of pain differ according to type

of injury; that is , between thor a cic and abdominal surgical

procedures 2

Pred ic to r s of Ton ic Pa in Varian Ce

The first part of research quest i on #2 concerned the

ext ent to which age, gender , ethnic i ty, personal i ty

d is position and to tal amount of an algesics predicted a

sign if i cant variance in degree of pain. Five separate

hier arch i cal multiple regress ions were run , using the mean

of each pain dimension a cross a l l tonic assessments as the

dependent variable. That is , the dependent variables for

these five multiple regress ions were mean pain in tensity per

VAS, mean pain intensity per NRS, mean pain extent, mean

pain sens at i on and mean pain affect. Means were used

be cause, as reported earlier , the re were no sign if i cant

differences among the days on any of the tonic pain

dimensions. Sample sizes were too small to just ify multiple
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regress i on an a lyses of CT and ET pain dimensions (N = 36 &

N = 45, respectively).

As ment ioned earlier, patient ethnic i ty, one of the

or ig in a 1 demographic variables under conside ration , was not

included in the multiple regress i on analysis since 90% of

the sample population was Caucasion. Simple correl at ions

among the independent variables of age, personal i ty

d is position and the average amount of daily an algesics

administered over the three days did not support the

presence of multi col l in ear i ty. The refore, these variables

could be conside red quite independent of each other. Only

one of the independent variables -- a verage amount of

an alges ics administer ed-- had sign if i cant un i v ar i at e

correl at ions with the dependent variables (i. e. each of the

pain dimensions).

Multiple regress i on analyses are summar i zed in Tables

18 through 22. For the dimension of pain in tensity per NRS,

the model explained 15% of the variance (R2 = . 147) and

reached the stat is tical requirement of less than p = .05

(actual p = .004). This same analys is using the VAS data

showed similar f indings, with a total contributed varian ce

of 12% at a .016 level of sign if i can ce. In both cases, the

sign if i cance was a c counted for p r imar i l y by the variable

an algesics which was entered in to the model after

demographics and personal it y disposition. For the dimension

of pain sens at i on , 27% of the variance (R2 = .269) was

a c counted for , which was stat is ti cally sign if i cant at
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p=. 001. Two variables contributed to the major it y of this

sign if i cance, demographic character is tics and an algesics.

It could not be determ in ed whether age or gender accounted

most for the sign if i cance seen for demographic

character is tics, since bet a calculations were similar for

both , although in an oppos i t e direction. That is , the bet a

weight for age was - . 196, while the bet a weight for gender

was .212. The refore , two more multiple regress i on an a lyses

were done , with each demographic character is tic entered at

separate steps. This made a total of four steps in each of

these two multiple regress i on an a lyses. When gender was

entered first , at step 1, it contributed to the sign if i cance

of the model (p. = .001). (See Table 23). However, when age

was entered first in to the multiple regress i on model , it did

not contribute to the sign if i cance of the model. (See Table

24). This suggests that gender was the demographic variable

of sign if i cance. To help ident ify which gender may have

reported more pain sensations, a t-test was done of the

difference in pain sens at i on between genders. This showed

that women reported more pain sensations than men, but the

difference was nons ign if i cant.

Regress i on model s for pa in extent and pa in affect were

a l so sign if i cant , the sign if i cance being accounted for

primarily by analgesics. There was 18% of the variance in

pain extent (p=. 02) and 13% of the variance in pain affect

(p=. 01) explained in the multiple regress i on models.
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Length of In tubat i on and Pa in

One of the i l l n ess-related variables of interest

investigated was a lite red communication and its influence on

patient pain. That is, do in tubated patients have more

pain?

Sixty-three patients were in tubated during some period

of the i r critical care stay. Mean length of intubation was

23.5 hours (range 0-76 hours). As indi cated earlier ,

Pears on product moment correl at ions were done to determine

the relationship between length of ICU in tubat i on and

aver age tonic pain in tensity, extent, sens at i on and affect.

On ly one correl at i on reached sign if i cance ; the re was a

negative correl at i on between mean length of in tubati on and

reported pain sensations (r. = -. 25; p K. 04). That is , those

who were in tuba ted longer chose less sensory words to

describe the i r pa in than did those who were in tubated for a

shorter period of time. (See Table 25 for correl at ions

between length of in tubat i on and pa in dimensions).

To add more spec if i city to the an a lysis of in tubat i on ,

patients who were in tubated versus non- in tubated at the

actual time of pa in as sessment were compared. Tonic pain #1

was used since, at this time, more patients were in tubated

(N = 17). Individual t-tests el i cited no sign if i cant

differences in any of the dimensions of pain due to

communication status. Although patients who were not

in tubated and could t a l k described slight l y more pa in than
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Table 2.5

Pears on Product Moment Correl at ions Between Length of
In tub at i on and Mean Pa in Intensity, Extent, Sens at i on and
Affect

Length of In tub at i on

Pa in Intensity (NRS) r = -. 06

Pa in Intensity (VAS) r = - . 11

Pa in Extent r = -. 004

Pa in Sens at i on r = –. 25*

Pa in Affect r = - . 10

Note. NRS = Numerical Rat i ng Scal e. VAS = W i sual Analogue
Scale. * Sign if i cant at p K. 04
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did those who were in tubated and could not verbal i ze, this

f inding did not reach stat is tical sign if i cance.

Pa in Relief and Pa in

The next an a lys is under research quest i on #2 address ed

the relationship between pain experienced and pain relief

received from an algesics. In general , patients in this

study received very little post-operative analges i a . For

example, 20% of the time, patients had not received any pain

medication for greater than 12 hours before a part i cu lar

data collection period. The average amount of morphine

equival ent an alges i a given before ET and CT procedures was

2.5 mg. Patients had received this medication an aver age of

6. 7 hours before ET suction i ng and 2.9 hours before CT

removal . Mean amounts of daily analgesic administ ration

over the three post-operative study days were the following :

Day 1 – M = 14.4 mg ; Day 2 - M = 9.6 mg ; Day 3 – M = 6.4 mg.

When patients were asked what the i r over a l l pain relief

from an algesics was (i.e. , t on ic pain relief), they reported

a mean relief from 6. 3 to 6.5 (on a scale of 0-10) a cross

the three to n ic pain measures. Reported mean pain relief

from medications administered prior to ET suction i ng or CT

removal was lower (5.1 and 4.7, respectively).

It was expected that the correl at ions between amount of

pain experienced and amount of pain relief obtained from

an alges ics received would be negative. That is , as a

person's pain in tensity, extent, sensation and affect

in creased, amount of pain relief they judged to be obtained
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from an algesics would de crease. Most of the correl at ions

(1.4/25) were negative, but none reached sign if i cance. Those

correl at ions which were positive were very low (r. K . 26) and

nons ign if i cant. However, a one-tai led correl at i on between

pain in tensity (per VAS) due to CT removal and amount of

pain relief obtained from an algesics before this procedure

did reach sign if i cance (N = 26 ; r = −. 33 ; p = .05). This

indicated that , the less the pain relief patients felt they

had obtained from pa in medications administered beforehand,

the more the pain in tensity associated with CT removal .

Differences Between Care Procedures

The re were two types of chest tubes removed , either

medi as t in a l or p 1 eur a l . Removal of pleur a l tubes e lic ited

sign if i cantly greater pain in tensity (M NRS = 7.7) than did

removal of mediast in a l tubes (M NRS = 5.3 ; p = . 03). However,

as ment i on ed earl i er under the results for Quest i on #1,

regard less of the type of chest tube, patients had

considerably more pain when the i r chest tubes were removed

than during ET suction ing.

Paired t- tests showed that CT pain was greater than ET

pain on a l l dimensions except extent ; that is , for

intensity, sensory and affect. Further more, this difference

reached sign if i cance on pain in tensity as measured by both

VAS (p=. 003) and NRS (p=. 02). (Refer back to Tables 13 and

14 on page 80 for VAS and NRS paired t-tests).
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Differences Between Types of In jury

Next, differences in tonic pain due to thor a c ic

in c is ions versus to n ic pain due to abdomina l in c is ions were

explored. As ment ioned ear lie r , card i ac surgical patients

had thor a cic in c is ions (ster not omies), while vascular

surgical patients had abdominal in c is ions. Independent

t tests showed that was cu lar patients had more pain on

a l most a l l tonic pain measures -- except TP #2 WAS pa in

intensity and pa in extent -- a cross the three tonic pain

as sessments. This greater pain in vascular patients was

sign if i cant on the TP #1 pain intensity per NRS (p=. 02).

(See Table 26). Vascular patients (N = 14) had a mean pa in

intensity of 6.8 compared to card i ac patients (N = 59) mean

pain intensity of 4.8. Differences in thor a cic (cardiac

surgery) and abdominal (vascular surgery) patient procedural

pain were not measured, since vascular patients did not have

chest tubes and few of them (N = 3) under went ET suction ing.

Findings Re lated to Research Quest i on #3

Final ly, Research Quest i on #3 asked, "what is the

rel at ionship of the in tensity, extent, sensory and affective

dimensions of pa in to morbidity status in thor a coabdominal

surgical patients in critical care units 2

Length of Critical Care Stay as an Indicator of Morbidity

When length of critical care stay was examined and

corre lated with mean pain in tensity, extent, sens at i on and

affect, product moment correl at ions were low and

nons ign if i cant for any of the pain dimensions. (See Table
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27). That is , the nature of pain experienced was not

rel a ted to the amount of time a patient ended up spending in

the critical care un i t .

To t al Number of Complications and Morbidity

The relationship of total number of complications to pain

in tensity, extent , sensation and affect was a l so examined.

Mean number of complications was 1.4, with a range of 0-5

(the possible range). Pears on product moment correl at ions

were small and non-sign if i cant between the number of

complications patients had and the i r pain status. (See

Table 28 for these results).

Indi v i dual Complications and Morbid it y

Frequencies of the morbidity factors are presented in

Table 29. Clear ly, the most predominant morbidity fact or of

those studied was at elect as is , involving 67% of the sample.

As shown in Tables 30–34, Chi square and Fisher's exact

tests to evaluate the relationship of tonic pain in tensity,

extent, sens at i on and affect to specific morbidity fact or s

showed on l y one sign if i cant relationship. Presence of

at elect as is was sign if i cantly related to a patient 's report

of high pain intensity at t on ic pain #1 per Chi-square

( 1, N = 72) = 3. 69, p=05. Other relationships between

morbid it y factors and t on ic pain #1 were nons ign if i can t .
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Table 26

Compar is on of Toni c Pa in Intensity at Time 1 per Numer i ca 1
Rating Scale Between Cardiac & Vascular Patients

Mean STD t P

Cardiac (N=59) 4. 81 2. 92

–2. 58 . 02

Vascular (N=14) 6. 79 2 . 49



Table 27

Pears on Product Moment Correl at ions Between Length of
Critical Care Stay and the Aver age of Pa in Dimensions Across
A l l Toni c Assessments

Pa in Dimens i on Correl at i on

Aver age intensity (VAS) (N=68) r = -. 06

Aver age in tensity (NRS) (N=72) r = .03

Aver age pain extent (N = 72) r = -. 08

Aver age pain sensation (N=71) r = .03

Aver age pain affect (N=71) r = -.02

Numerical Rating-Not e. VAS = Visual Analogue Scale. NRS
Scale. A l l correl at ions non-sign if i cant at p K. 05
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Table 28

Pears on Product Moment Correl at ions Between Morbid it y Score

And Mean Pa in Intensity, Extent, Sensation and Affect Across
A l l Toni c Assessments.

Morbidity Score

Pa in Intensity (NRS) r = . 13

Pa in Intensity (VAS) r = .01

Pa in Extent r = .03

Pa in Sensation r = . 17

Pa in Affect r = . 13

Note. NRS = numerical rating scale. VAS = v i sual an a logue
scale. A l l correl at ions nons ign if i cant at p K. 05.

Table 29

Frequencies of Morbidity Factors Present in Sample of
Critical Care Cardiac & Vascular Surgical Patients

Morbid it y Factor N % of Subjects

Infect i on 4 5. 48

Re-intubat i on 4 5. 48

At elect as is 49 67. 12

Pneumonia 4 5. 48

Psycho logical
D is turbances 15 20. 55

Pleur al Eff us ions 29 39 . 73
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Table31

Relationships"BetweenTonicPain
1

Intensity(perVisualAnalogueScale)and MorbidityFactors MorbidityFactorLowerPain(n)HigherPain(n)Phi
Coefficient
p
Value Infections

22.021.00 Re-intubat
i
on22.021.00 Atelectasis2425

.17.24
Pneumonia
13.14
.
32

Pleuraleffusions
1316
.
16
.
26

Psychological disturbances
96.0.5
.
87 Note.Lowerpain

=
meantonicpain
1

intensityperWASlessorequalto4.5. Higherpain
=
meantonicpain
1

intensitygreaterthan4.5.perChisquare or
Fisher'sexacttest

if
comparisons
ofKfivesubjects.



104

Chapter 5

Three research quest ions served to focus the

investigation of pain in critical ly ill thor a coabdominal

surgery patients. Answers to the first research quest i on

addressed the nature of tonic pain by comparing and

contrast i ng values given to the four dimensions of pain by

these patients. Similar it i e s and differences between the

two types of pain-- tonic and procedural pain-- were also

an a lyzed. Patients were able to d is criminate between the

pain types on the various pain dimensions and found chest

tube pain to be sign if i cant l y more painful than either tonic

pain or endot r a cheal suction ing pain.

In research quest i on #2, certa in factors were explored

that correl at ed with and/or predicted pain in these

patients. The amount of an algesics patients received

predicted a sign if i cant amount of the pain variance a cross

a l l pain dimensions -- intensity, extent, sensation and

affect. In add it i on , patient gender was a sign if i cant

predict or of pain sensation. In tubat i on status, a fact or

which affects communication abil it i e s , had no sign if i cant

effect on patients ' pain except that patients who were

in tubated longer reported less sensory pain. Study patients

received very l i t t lie an algesics over the i r first three post

operative days, and reports of pain relief from an alges ics

did not correl at e we l l with reports of pain amount.

F in a l l y, type of in jury did affect the amount of pain
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experienced by patients. That is , vascular patients had

sign if i cant l y more pa in than card i ac surgical patients.

In research quest i on #3, the relationship of certa in

morbidity factors to pain was examined in these critical ly

i l l patients. On ly one of the morbidity factors under

investigation was sign if i cant l y related to patient pain

in tensity. That is , the re was a greater in c idence of

at elect as is in patients having more pain. Correl at ions

between pa in and both length of critical care stay and to tal

number of morbidity factors were nons ign if i cant .

Meaning of the Findings

Dimensions of Pa in

Dimensions of pain intensity, extent, sensation and

affect were studied. These critical care patients had a

mode rate degree (5 on a 0–10 scale) of tonic post-surgical

pain intensity; this intens it y did not change over the

immediate three-day post-operative period. Never the less,

the pain in tensity instruments used d is criminated among

different degrees of pain in tensity; that is , pain in tensity

scores were higher for chest tube removal pain than t on ic

and ET pa in .

Patients local i zed the i r pa in through use of the body

out line diagram and ident if i ed specific body parts that the

pain involved , an indicator of the sensory-d is criminative

proper ties of pain. Pa in extent , however , was in in imal , with

mean scores from 2.4 to 4.0 (possible 0 – 4 5) across the

five pain measurement times. It is d if f i cult to compare
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body pain extent scores with the find ings of the inst rument

devel opers (Margol is et al., 1986). They measured pa in

ext ent in chronic back pain patients but did not present

mean scores. This lack of normative data limits

interpret at i on . However, Heye (1989) used a similar body

out line diagram (BOD) to explore car diac surgical patients'

pa in three to six days post-oper at i ve ly, after patients were

transfer red from critical care units. Pain extent in her

patients was somewhat higher ; in her study, patients located

pa in to an average of 6 body parts on the BOD. This

difference between Heye's and the present study findings may

be due to Heye's slight modification of the BOD of Margo l is

et al. (1986); Heye used a total of 47 body parts versus 45

(personal communication). However, this slight difference

in pain extent scores between Heye's and this present study

may suggest that the pain of cardiac surgical pain patients

be comes more diff use over a longer period of post-oper at i ve

time.

Patients in the present study also reported relative ly

low degrees of pain sensation (M = 7.4 of possible 0 - 33)

and affect (M = 3.0 of possible 0 - 12), as measured by the

McGill Pa in Quest ionna i r e-Short Form (MPQ-SF). This

contrasts with higher mean sens at i on (11.7) and slight ly

higher affect (3.7) scores measured by the MPQ-SF on general

care unit post-surgical patients (Mel zack, 1987). Further

an a lys is of these differences is limited since the specific

type of surgical patients and the number of days post
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oper at i ve when pa in measurements occur red were not reported

by Mel zack.

The sensory and affect iv e pain dimensions of this

pat i ent population can be compared to other surgical

patients who used the long form of the McGill Pain

Quest i onna i re (MPQ-LF) by calculating and comparing

per cent ages of possible scores. That is , using data from a

meta-analysis of painful cond it ions assessed by the MPQ-LF,

post-surgical sensory scores were 34% of the possible score;

post-surgical affective scores were 16% of the possible MPQ

LF score (Wilkie, Savedra, Holz emer, Tesler & Paul , 1990).

Patients in this present study reported 22% of the

possible MPQ-SF sensory score (M 7.4 out of possible 33),

and 31% of the possible MPQ-SF affective score (M 3.7 out of

to tal possible 12). Thus, while sensory scores were lower

in this study, critical care patients scored substant i a l l y

higher on the dimension of affect i ve pain. This indicates a

stronger emotion a 1 component to critical care patient pain.

The emotional component may be procedure-related since

affective scores were higher for ET and CT removal than for

t on ic pain. This suggests that the pain from procedures may

have generated more fear and anxiety in patients than did

the general pa in from surgery. If so, the fear and anxiety

may be due , in part , to patients ' expect at ions about the ir

pain course after surgery. That is , p at i ent s may expect to

have post-operative pain and have prepared themselves for

it. However, they may have no expect at ions about procedures
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that are done to them in the critical care un i t , and this

may in crease pain's affective responses.

Emotional responses to pain are affected not on l y by

the noxious stimulus but also by many situational or

contextual variables such as lack of information or lack of

control (Chapman & Turner, 1986; McGrath, 1983). Johnson

(1973) found that the d is tress associated with pain

de creased when subjects were informed about the types of

sensations they would be expected to feel during a painful

event. Thus, the in creased pa in affect scores of patients

in this present study may have been due , in part , to

d is tress from the unknown.

Relationships Among Pa in Dimensions

Almost a l l of the four pain dimensions were strong ly

correl a ted with one another. This strong relationship leads

to the quest i on : can pain dimensions be different i a ted from

one another ? The answer appears to be "yes", at least in

certa in patient populations. Weaker correl at ions have been

found among MPQ-LF subscales in chronic pa in patients

without known organ ic pathology than in a r th r it ic patients

with chronic pain (Perry, He l l er & Levine, 1988). Thus, the

Perry et al. f indings support the belief that qual it at i ve

differences in a pain experience may be reflected by

variability in pain dimensions. Patients in the present

study were receiving opi at e s and -- at times -- anxio l y tics

during the i r post-operative course. While sedation

as sessments were done before any data collections, subtle
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effects of sedatives may have influenced patients ' abil it i es

to d is criminate among pa in dimensions. Yet, with that in

mind, the strong relationship among dimensions in these

critical care study patients demons t rates consist ency in the

pain experience of patients with this part i cu lar type of

post-operative pain in a critical care environment.

There were very strong and sign if i can t c or relations

between the two measures of pain in tensity. This supports

the validity of these two measures of pain in tensity.

However , few er patients were able to complete a WAS. The

NRS, which was completed more of ten by patients in this

study, was more easily scored (that is , the length of the

line does not need to be measured) and r equired less

det a i led instructions than the VAS.

The lowest correl at ions among pain dimensions occurred

for pain extent. Most not i ceable was that BOD measures did

not corre late sign if i cant l y with any of the other measures

of pain dimensions at the third tonic pain assessment even

though the re were no sign if i cant changes in pain extent over

time. Each of the subjects had used the BOD at least twice

before this tonic pain #3 time and should have had

instrument famil i a rity. However, the small er sample size at

tonic pain #3 (N = 33) may explain, to some degree, the

lower correl at ions since the re would be less power to

e lucidate more subtle effects.
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The Nature of Toni c and Procedural Pa in

Two types of pain were investigated in this study-- the

background , or tonic, pain after surgery and the episodic

pain that resulted from ca regive r procedures. The study

detailed the nature of tonic pain in critical l y i l l surgical

patients in a long it ud in a 1 manner . Prior to this, the re

were few time- in tensity pain p r of i les following various

operations (Boni ca, 1981) and none involving critical ly ill

patients. What was evidenced he re is that t on ic pain

in tensity changed very little over a three-day post

oper at i v e time period. A the or et i ca l explanation of the

rel at ionship between an algesic cover age, patient activity

levels and pa in may help to explain this lack of change in

pain in tensity over time. That is , on post-operative day

one , the residual effects of an algesics given during surgery

may help to at tenuate the bar r age of no cicept iv e act i v i ty

or ig in a ting from organs , t issues and somatic structures

involved in the oper at i v e procedure. On post-oper at i v e days

two and three , when no cicept iv e s timulation from the

surgical procedure it self would be expected to be de creas ing

somewhat , p at i ent activity is of ten in creas ing. That is ,

patients are expected to part i cipate in recuper at i ve

act i v i t i es such as deep breath ing , cough ing and ambul at i ng .

There are , then, new st ium l i or ig in a ting from tension on

surgical wounds and in c is ions. Pain-producing biochemical

substances are released from involved tissues, and

no cicept or thresholds are de creased (Benedett i , 1990;
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Boni ca, 1981). At this time, amounts of an algesics

administered post-operatively may be sufficient to maint a in

a balance of pain and an alges i a but insufficient to de crease

the pain.

In this study, patients received very little and

de creasing amounts of post-operative analgesics (14.4 mg MS,

day 1 ; 9.6 mg , day 2; 6.4 mg , day 3) . Thus, the balance of

new causes for add it i on a 1 pain stimul i with de creased

amounts of an alges i a cover age may account for the

ma in tenance of pain in tensity at a moder a te degree over the

three post-operative days.

In light of this explanation for a possible lack of

de crease in tonic pain over time, consider at i on needs to be

given to clinicians' and patients' analgesic beliefs and

goals. If post-oper at i ve pain serves no useful function

(Boni ca, 1981), then an an algesic goal related to post

operative pain would be the to tal absence of pain (We is ,

Sri wa tanakul , We in traub & Lasagna, 1983). Yet complete

an alges i a without opioid side effects is diff i cult to atta in

(Benedett i , 1990).

The second type of pain investigated was episodic,

procedural pain. Clear ly, as evidenced from the findings,

a l l procedural pain was not a like. The removal of chest

tubes, part i cu lar l y pleural tubes, generated sign if i cant ly

more pain in tensity than did ET suction ing. In spite of the

fact that patients involunt a rily cough during ET suction i ng ,

which creates pressure and tension on thor a coabdominal
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in c is ions, patients did not find suction i ng more painful

than CT removal . A physiological explanation may account

for the difference in pain between procedures. The lungs

and resp i r at or y tract have recept or s that respond to

ir r it ants (Cerve ro, 1985). While a burning pain results

from inhal at i on of i r r it ant chemical s, the usual response to

respiratory tract stimul i may be a sensation of dyspnea

rather than pain. Par i et a l and cost al pleur a , on the other

hand, do contain sensory nerve end ings of in tra cost al nerves

(Don a t , 1987), as do thor a cic muscles through which ches t

tubes are withdrawn. Pleur i t ic chest pain is made worse by

deep brea thing (Don at , 1987), a maneuver patients are asked

to perform as the chest tube is removed. Thus, no ciceptive

nerve involvement is more extensive with chest tube removal

than ET suction i ng .

A second fact or that may explain the difference between

the ET suction i ng and chest tube removal procedures may

relate to the timing of the procedur a l as sessments. More ET

suction ing than chest tube removal assessments were done on

post-operative day one. Since card i ac patients receive

large per i – operative analgesic doses (Sebel & Bo v i l l ,

1987), residual operative an alges i a may de crease the

in tensity of ET suction ing pa in on day one. This an algesic

"cover age" from residual surgical anes thes i a would have

dim in i shed by day two , when a number of the chest tubes were

removed.
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In add it i on to a greater pain intensity, chest tube

pain was a s sociated with a higher degree of sensory and

affective qual it i e s than was ET pain. This reinforced

f indings from previous research (Pai ement et al., 1979,

Puntil lo , 1990) as well as the investigator's c 1 in i ca 1

observations about the problematic nature of chest tube

pain. One patient in the study graphical ly described his

chest tube removal pain by saying, "when they pull led out

that tube, it was like they were ripping out my soul."

Results a l so showed that patients received less chest

tube pain relief from pre-procedur a l analgesics than from

medications given at any other time. This is yet another

indication of the sever it y of the pain. The in tense nature

of the pain and the lack of adequate pain relief may relate,

in part , to the type and methods of an algesic inter vent ions

used for CT removal . Patients in this study received on ly

small amounts of an algesics IV -- if any-- before chest tube

removal .

Final ly, in comparing the three types of pain measured,

ton ic pain was more per v as i ve than either chest tube or ET

pain. Methodological ly, patients were asked during tonic

pain as sessments to ident ify a l l body a reas where they were

feel ing pain during the past sever a 1 hours. Thus, pa in from

chest tube removal , ET suction i ng , other procedures,

headache pain and many other pain sources could a l l have

been subsumed under the tonic pain measurement. Toni c pain,

then , cannot be direct l y equated only with pain at the
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surgical site but may be better seen as a reflection of a

patient 's entire pain experience.

Pred ic to r s of Pain

The relative contributions of age, gender , pers on a l i ty

and an algesics to the amount of explained variance in pain

were explored. One of these variables -- mean an algesic

amount -- was able to explain a sign if i cant proportion of

each of the four pain dimensions. According to the multiple

regress i on an a lys is , the more an algesics received , the

greater the pain experienced. Two explanations exist that

make that r el at ionship unlike l y. First , this directional i ty

would appear plaus ible if opioid to le rance was an issue.

To le rance occurs if a larger dose of opioids is needed to

mainta in the original effect from the medications (American

Pain Society, 1987). Thus, the senario may be as follows:

the more analgesics administered, the greater the to le rance,

the less the effect from the analgesics, the greater the

pain. However, these patients were opioid naive pre

oper at i vely and received very small amounts of post

operative opioids , making the presence of opioid to le rance

unlikely.

Second, the two variable scores used for multiple

regression-- mean amount of an algesics and me an amount of

pain-- would not seem to a c count for more analgesics being a

predict or of more pain. That is , the analgesic score used

was not the amount of analgesics administered just before a

pain as sessment was done. If that were the case , f indings
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might suggest that the nurse 's discussion about pain at the

time of an algesic administ ration might have in creased

patients' at tent i on to and per ception of pain. This may

have influenced a patient 's report of pain at the time the

pain as sessment was done by the investigator . Instead, the

two variable measures were aver age analgesics administer ed

and aver age pain. With these points in mind, the multiple

regress i on results suggest that as pain in creased , the

amount of an algesics administered also increased -- not vice

V e tº S a .

Of a l l of the treatment and i l l n ess media to r s an a lyzed

as variables, an algesic administ rat i on was the only one

control led by health care p r of ess i on a 1s. Spec if i cally, the

amount of medications given by critical care staff --

a l though very small -- was in relative proport i on to the

amount of pain patients experienced. This suggests that the

staff was reasonably a t t ent iv e to asses sing patient pain and

the need for an algesics. This is encouraging since p r i or

non-critical care research has shown other w is e. For

example, only 45% of a sample of 353 hospital i zed medical -

surgical patients with pain recal led ever having a nurse

d is cus sing the i r pain with them (Donovan, Dil 1 on & McGuire,

1987). This same patient group received less than a quarter

the amount of an algesics or de red, not a surprising f inding

given the lack of nursing pa in assessments. In add it i on , in

sp i t e of a rather commonly held be lief that cance r is a

painful disease, hospital i zed can cer patients f a red no
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be t t e r than the above-ment i on ed medical – surgical patients in

regard to nurs ing as sessment. Less than one-half of 69

can cer patients remember ed any nurse talking to them about

the i r pain (Donovan & Dil 1 on , 1987).

The critical care nurses of patients in this present

study may have used other non verbal patient cues to ident ify

pain in the i r patients. In add it i on to patient self

reports, information about pain can be communicated to

health professional s through patient behaviors and

physiological indices (Douglas, 1989; Rawal & Tandon, 1985;

Wilkie, Love joy, Dodd & Tesler, 1988). In fact, Douglas

(1989) found that pain behaviors exhibited by critical ly ill

Mexican males were strong and sign if i cant predict or s of pain

associated with a cut e myocard i a l is chemia. In this same

group of patients, however, the physiological variable of

pressure rate product ( sys to lic blood pressure x heart rate)

was not a sign if i cant predict or of patient pain.

In add it i on to analgesics, it appears that gender

accounted for some of the variance of pain sens at i on . That

is , when gender was entered in to multiple regress i on

analysis first (and separate from age), gender explained 5%

of the pain sens at i on varian ce. Females had higher pain

sens at i on scores than males, but this difference was

nons ign if i cant. Thus, the impact of this gender difference

f inding is d if f i cult to assess. Perhaps the females in this

study population were more w i l l i ng to describe the i r pain
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sensations in greater detail (that is , choose more sensory

words) to a female investigator than were the males.

There was a negative correl at i on between age and each

of the four pain dimensions, meaning that as age in creased,

pain scores de creased. The direction of the correl at i on is

cons is tent with some previous studies (Schlude r man & Zubek,

1962; Sherman & Rob i l l ard, 1960). However, this correl at i on

was nons ign if i cant. An algesic administ ration may have been

a variable that confounded the relationship between age and

pain since elder l y have been known to be more sens it iv e to

an algesic effects (Be l l v i l l e et al., 1971).

In spite of research that suggests other w is e, the

per son a l it y dispositions of patients in this present study

seemed to have no sign if i cant effect on the i r pain.

Personal it y character is tics have been mediating factors in

experiment a l pain studies (Lynn & Eys enck, 1961). However,

the re is little or no research to support or dispute the

present study 's find i ng regarding the effect of personal i ty

on critical care patient pain.

The measurement of the "optima 1 ly ad justed personal i ty."

was a global view of personal i ty, perhaps too global to be

sens it i ve enough to detect personal it y and pa in

relationships. However, secondary an a lyses, in which Q-set

subscales of anxiety, neurotic is m, depression, extroversion ,

in tro version and res i li ence were used as predictive

personal it y measures in multiple regression models , also

produced nons ign if i can t f indings. (Neurotic is m was a 1 so
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indirectly assessed to be a nons ign if i cant measure here

since the re have been strong correl at ions between

neuroticism and anxiety in pri or uses of the Q-set) (S.

We is s , personal communication).

Since the California Q-set technique has been we l l

val i dated, the re are no indications that its validity should

be quest i on ed he re. The Q-set technique of g at he ring data

about at titudes , beliefs and character is tics has been used

in multi cultural nutritional studies (Simpson, 1989) as well

as critical care patient stress studies (Bal lar d, 1981). In

the la t t e r , patients -- after transfer from critical care--

used a Q set method to ranked fact or s which caused them

stress when they were in critical care units after surgery.

It may be , in fact, that general personal i ty

d is position has little influence on how critical care

patients experience pain. It may be that present

psychological status during the critical care time period

has a more meaning ful effect of the patient 's pain

experience, but that was not measured in this study. It may

a l so be that family members who made these judgments about

the i r critical l y i l l l oved one's personal it y could have been

in a psychological state that dist or ted the i r ability to

rank personal it y accur at ely. Given the sign if i cant time

commitment involved in administer ing the Q-set and the

frust rat i on and impatience demonstrated by some family

members as they completed the Q-set, it is recommended that

other instruments be used to assess the personal it y and/or
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psychological status of critical care patients in future

studies. Since pain is an emotional as well as a sensory

experience, it is ess ent i a l to ident ify the emotions

associated with pain and plan inter vent ions to a l l eviate

d is tress.

Other Media to r s of Cr it i call Car e Pat i ent Pain

The relationship between other potent i a 1 media to r s and

pain in these critical ly ill patients was analyzed in this

study. Investigated were the relationships between length

of intubat i on and pain; pain relief and pain; and type of

in jury and pain.

In tubat i on and Pa in

Baer et al. (1970), who studied pa in as sessment

practices of various health p r of ess i on a 1 s , noted that

patients in pa in had better "speak up" (p. 391). This

suggests that in tubated patients may have more d if f i culty in

communicating pain, a usual antecedent to its relief.

However, this study found impa i r ment of patient

communication by ET tubes was not associated with increased

patient pain. In fact, patients who were in tubated for

longer time periods reported less pain sens a ti on ; that is ,

they chose less sensory words to expla in the i r pain.

Perhaps this was due to the effort required to respond to

a l l of the sensory words. Too many quest ions of in tubated

patients may seem overwhelming to them (Bel it z, 1983). In

fact, critical care patients previous ly reported limiting
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the i r communication during in tub at i on time because of the

d if f i culty involved (Gries & Ferns ler, 1988).

A second hypothes is is that sever it y of i l l n ess may

affect sens at ions. It is reas on able to assume that sever i ty

of i l l n ess was the reas on patients in this study were

in tubated longer. The more serious ly ill patients may be

less able to express the i r feel ings (Qui t t ent on , 1987),

and/or the i r i l l n ess may interfer e with either per cept i on or

report i ng of various sensory qual it i es . The relationship of

pro longed in tubati on to critical care patient pain war r ants

particular study since many critical care patients undergo

mechanical vent il at i on for longer periods of time than the

patients in this study.

Final ly, the lack of correl at i on of verbal

communication status and patient pain may also speak we l l of

careg i vers' abil it i e s to as certa in pain in their patients.

These careg i vers may rely on behavior a l observations or

changes in ANS parameters as indices of pain, expecial ly

when the i r patients are unable to t a l k .

Pa in Relief and Pa in

Logical ly, as pain relief increases, pain de creases.

This in verse relationship , however , was not demons t rated in

the present study. Like ly explanations for this finding

include diff i cult i es in measuring pain relief and lack of

patient under standing of treatment regimes.

The instrument chosen to measure pain relief was a 0-10

NRS, with 0 meaning no pain relief from medications and 10
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meaning complete relief of pain from medications. According

to study pro to col , the NRS -pa in relief (NRS-PR) scale was

admin is te red immediate ly after e i the r the NRS or VAS pain

intensity scales. Although patients could not see the ir

pain in tensity answers, perhaps they had conceptual

d if f i cult i e s in switching from intensity to relief . That

is , a 10 on the NRS pain in tensity scale meant "worst

possible pain, " while a 10 on the NRS -pa in relief scale

meant "complete relief of pain." There may have been a

carry over effect whereby the two scales were scored in the

same direct i on .

Some patients, when asked about pain relief from

medications, answered they were not getting any medications

(n = 3 out of 247) or they had no pain (n = 1.9 out of 247).

Moreover , 31 times the pain relief quest i on was asked,

patients said they didn't know if they had received any

medications. This latter answer suggests a lack of

communication between staff and patients about staff

an algesic treatment practices, faulty patient cognitive

process ing-- poor memory, poor lucid it y, time dist ort ion--

or both .

In the first instance, hospit a lized patients' pain

rel i ef has been enhanced by inter active communication

practices of their nurses that emphasize discussions of pain

relief methods and the probability of pain relief after

treatment (Diers, Schmidt, McBride & Davis, 1972; McBride,

1967; Moss & Meyer, 1966). This effect, however, has not
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been univers a 1 (cf. Chambers & Price, 1967). If pain relief

is enhanced by specific nurs e-pat i ent inter actions, part of

this effect may be due to placebo analgesia which is

believed to involve endogenous opioid systems (Levine,

Gordon & Fields, 1978). Thus, patient pain relief may

improve with patient awar eness that medications are being

administered and belief that the medications should have a

beneficial effect on the pain.

In the second instance, the effect of memory defic its

on the ability of patients to recall receiving medications

is unknown. However, Raymond et al. (1984) reported a

sign if i can t d e c 1 in e in the immediate and short-term memory

of CABG patients tested one to two weeks post-oper at i vely.

Thus, some degree of memory dysfunction may have played a

role in the in ability of the present group to remember

receiving medications.

When patients in this study were able to use the NRS-PR

scale, they reported an approximate 60% pa in relief from

medications for t on ic pain and 50% pa in relief for

procedural pain. That pain relief was less for procedural

pain may have been due to the in creased pain in tensity of

ches t tube removal that the small amount of an algesics did

not control . Also, lack of better pain relief from

medications may relate to insufficient staff follow-up

evaluation of degree of pain relief obtained following

an algesia administ ration . In fact, 29% of nurses in a study

of nurs e-pat i ent expect at ions about pain relief noted that
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they did not assess patient pain relief (Graf fam, 1981).

They be l i eved patients would let them know if the i r pain

continued -- an assumption deemed in accur at e by Graf fam's

study patients.

Further more, beliefs about the goals of pain relief can

influence medicating practices. On 1 y 20% of physicians and

nurses car i ng for surgical patients aimed for complete pain

relief for the i r patients (We is et al. . , 1983). Yet,

according to Marks and Sacher (1973), even when physicians

stated that the i r goal for pain relief was 100%, their

actual analgesic p r actices were quite contradic to ry. He alth

professional s may feel that less than complete pain relief

is adequate or may fear the development of pulmonary

complications in post-operative patients. However, a pain

relief goal greater than "adequate" may better serve

critical care patients, since p r i or critical care research

has equated excel lent pain relief with less post-oper at i ve

complications (Has enbos et al., 1985A., 1985B; Rawal et al.,

1984).

Type of In jury and Pa in

Study results showed that v as cu lar patients had more

pain than card i ac patients on almost a l l pain dimensions

a cross the three post-oper at iv e days, with a sign if i cantly

greater pain in tensity on post-oper at i ve day one. This

difference cannot be explained by type of in c is i on since

both groups had vertical in c is ions. However, the finding is

cons is tent with published compilations of data regarding
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pa in as sociated with various surgical procedures. Steady

wound pain of ster not omies has been estimated to be severe

in 30-40% of patients, while steady wound pa in after upper

intra-abdominal in c is ions was severe in 4.5-7.5% of patients

(Boni ca, 1990).

Other differences in the card i ac and vascular patient

populations may have influenced their different post

operative pain experiences. First , car diac patients were in

a different critical care un i t , at least for the i r first

post-operative day, than were most of the vascular surgical

patients. Second , on 1 y three of the 14 v as cu lar patients

(versus a l l of the card i ac patients) were in tubated during

some of the i r critical care time. The influence of these

differences on patients' pain is unknown, but differences in

unit pain management philosophies and practices could play a

rol e.

Pain and Patient Out comes

At elect as is was present in 67% of patients in the

present critical care study. This co r robor at es p r i or

research f indings of in creased at elect as is development in

critical care patients when post-operative an alges i a was

less than optimal (Hasenbos, 1985A, B ; Rawal et al., 1984).

It also supports the pathophysiological model presented

earl i er that described pain's inhibition of thor a cic

diaphragmatic excurs i on , impairment of respiratory volumes,

in creased a i r way closure and subsequent effect on

development of a t e lect as is . Caution is advised , however , in
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equating the high in c idence of a telect as is with pain in this

patient population. Abnormal pre-operative pulmonary

function, not assessed in this study, is frequently

ident if i ed as an important predict or of post-operative

pulmonary disease (Ast i z, 1989; Bendixen, Egbert, Hedley

Whyte, Laver & Pont opp i dan, 1965; Gass & Olsen, 1986) such

as at elect as is . In add it i on , adverse respiratory effects of

per i - oper at i v e an esthetic agents can de crease functional

residual capacity (Tantum, 1983) that may precede

at elect as is . Reduced diaphragmatic activity from a liter ed

neural reflexes during surgery has also been associated with

at elect as is (Ford, White law, Rosen a 1, Cruse & Guent er,

1983). Final ly, post-operative narcotic depression of

a 1 v e o lar vent i lation (Craig, 1981) and abdominal d is tension,

which h inders diaphragmatic excurs i on , can has ten a i r way

closure (Modig, 1978) and lead to a telect as is .

Never the less, the re was a sign if i cant -- if not causal --

rel at ionship between at elect as is and more in tense pain, a

f inding which cannot be ignored.

Pa in had very little relationship to other negative

patient out comes investigated in this study. For example,

neither length of critical care stay nor to tal number of

complications correl a ted sign if i cantly with any of the pain

dimensions. Prior research has shown other w is e. Yeager et

a 1. (1987) were able to find a de creased number of

cardiovascular and infectious complications and short ened

in tub at i on time in critical care surgical patients treated
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with epidur a 1 versus standard IV p r n an algesia. Pat i ent

pa in was not measured in the Yeager et al. study : yet the

differences in complications were assumed by the

investigators to be, in part , from better pain control .

The over a l l weak relationship between pa in and negative

physiological and psychological consequences deserves

further comment. Many patients with post-operative

physiological and psychological episodes were dropped from

this study be cause of the i r in abil it y to participate in the

pain assessments (n = 18). The refore, the re may have been

consequences of pain in these patients which were not

ident if i ed. Further more, this was a descriptive study in

which confounding variables, such as pre-operative morbidity

status, post-oper at i ve sedative administ ration and post

operative cardiovascular parameters, were not control l ed.

Sign if i cance

W i despread conce r n exists among critical care

profession a 1 s about the possible ram if i cations of in adequate

as sessment and treatment of pain in critical l y i l l patients.

The present study is the first known in which critical care

patient pain was extensive ly as sessed and the effects of

specific critical car e i l l n ess and care factors that can

influence pain were is o lated. Study findings demonstrate

that sign if i cant in formation on patient pain can be gather ed

-- even from in tubated patients -- when proper as sessment

too ls or communication instruments are used.
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The study covered patient pain traject or i es over three

post-oper at i v e days. This long it ud in a l approach he l ped

uncover the lack of pain improvement over this per i od.

Study results a 1 so high lighted the import ance of isol at ing

and address i ng treatment - related variables, such as

analgesic practices, that impact upon patient recovery from

pain.

Critical care patients are subjected to numerous , often

life-saving , p rocedures during the i r stays in critical care

units. Yet, in spite of previous patient reports of the

sign if i cant stress associated with procedural pain, this is

the first study to document the nature of i a trogenic pain in

critic a l l y i l l adult patients.

In sum, this study was marked by extensive

document at i on of i a trogenic pain and t on ic, post-oper at i ve

pain in critical l y i l l card i a c and v as cu lar patients. This

methodology contributed in the following ways: (1)

providing a scient if ic foundation for under standing pain in

select critical care patient groups; (2) providing

in format i on about the validity, reliability and feasibility

of pain measurement instruments tested in critical care

patient populations ; (3) generating new quest ions to be

addressed through further critical care research; (4)

providing support for the pursuit of new pain management

in ter vent ions for critical l y i l l patients in pain.
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Limit at ions

Interpret at i on of the study results and as sessment of

the utility of research f indings must be based upon a

recognition of the study limit at ions. The study population

of 74 was derived from one large me tropol it an research

university center. Patients were cared for post-oper at i vely

in critical care un its with very high levels of patient

a cu i ty. F in a l l y, study patients were limited to on ly two

categories of surgical procedures -- cardiac and vascular.

The refore , the sample was not represent at i ve of the many

types of patients with varying degrees of i l l n ess acuity in

the many different critical care units that exist. These

factors l imit the general i zability of study results.

Other important limit i ng fact or s were cultural

homogene it y and male over - represent at i on in the sample.

However, this sample of predominantly male Caucas ions is

represent at i ve of patients undergoing car diac surgical

procedures -- particularly coronary bypass surgery. In

add it i on , study results suggest that gender may influence

pain. If both genders had been more equal ly represented in

the sample, the power of the analyses would have been

in creased with the potent i a 1 for a greater effect of gender

on other pain dimensions.

This research was a descriptive study of the pain of

critical ly ill patients. The document at i on process used

pat i ent self – reports, certa in ly the most direct measure of

the subject i ve experience of pain. However, other patients
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unable to communicate the i r pa in through self – report methods

were excluded either because of language, physiological or

psychological barriers. Concurrent valid it y of the self

report measures of pain could have been in creased through

expl or at i on of behav i or a l and physiological indices of

critical care patient pain.

F in a l l y, l imited knowledge was derived on the influence

of two important pain media to r s -- personal it y and pain

relief -- on the pain experience. Further more, the

psycho logical state of the patients while they were

exper i encing the i r critical care pain was not addressed.

Devel oping or choosing other measures of personal it y and

pain relief and investigating psychological state may help

in crease under standing of the i r influence on pain in

critical l y i l l patients.

Implications for Nursing

One mission of nursing is to diagnose and treat human

responses to a liter a tions in health (ANA, 1980). Critical

care nurses, who diagnose and treat pain, are powerful

members of the critical care health p r of ess i on a l team.

Through the i r as sessment ski l l s, critical care nurses make

diagnoses that drive in ter vent i on de c is ions. In ter vent ions,

in turn, can be e i the r independent nursing a cit ions or

implement at i on of specific physician prescriptions. While

an algesic prescription is not with in the legal doma in of

nursing, critical care nurses have tremendous control over

the frequency and amount of an algesics that patients
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receive. With this in mind , f indings from this study may

help nurses to be t t er under stand the multi dimensional it y of

patient pa in and offer new methods to assess and treat these

dimensions.

Two measures of one of pain's dimensions, in tensity,

have been validated in this patient population-- the WAS and

the NRS. This valid at i on has important c 1 in i call application

in that e i the r one of the instruments could be chosen to

measure pain in tensity in critical care patients. However,

the NRS may be more useful c 1 in i cally be cause of scoring

ease, while the use of the WAS may be war r anted when more

pre c is e measurement is ess ent i a l .

Other dimensions of pain, location and extent, were

assessed by the BOD. Cl in icians can measure these

dimensions and use this knowledge of pain location and

extent of patient pa in to choose pain relief measures that

are effective local ly as we l l as systemical l y. This

in format i on about usual location and extent of pain can also

he l p nurses better prepare patients pre-oper at i vely for

the i r post-oper at i ve period through focused teach ing

st rategies.

The affective dimension of critical care patient pain

appears to be quite substant i a 1 when these study results are

compared to other non-critical care surgical patients. That

is , these study patients had higher affect iv e s cores --

especial ly in association with procedures -- than did other

surgical patient populations. This find i ng has important
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c 1 in i call implications. With this knowledge, nurses can make

as sessments of environment a l , i l l n ess and treatment – related

factors that contribute to the emotional d is comfort of the ir

patients in pain. Cr it i ca 1 care health p r of ess i on a 1 s aware

of the emotional pain associated with various procedures can

conside r preparatory informational and psychological

inter vent ions to help a l l eviate some of the pain. They can

inst i tute changes in pract ice to de crease this d is comfort

through the use of information, d is traction, relaxation

techniques and touch.

The study has contributed specific knowledge about the

pain of procedures that nurses r out in el y perform on

patients –- endo tra cheal suction i ng and chest tube removal .

Even though nurses do not actual l y remove chest tubes, they

part i cipate in patient preparation and management during the

procedure. Knowledge gained from this study on the pain

experienced with chest tube removal can serve to direct

nurses to improve patient comfort. For example, nurses can

act as patient advocates for in creased pharma cological

support during chest tube removal and inst i tute nursing

comfort measures and psychological support to augment

pharmaco logical an algesics.

F in a l l y, patients in this study received very small

amounts of post-oper at i v e and pre-procedural analgesics.

Furthermore, patient pain did not diminish over time in

proport i on to the de c reasing amounts of medications

administered by nurses. Nurses can use this knowledge to
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as sess the scient if ic ration a le for the i r own an alges i a

pract ice decisions. Changes in pract ice may result from

these assessments and have a positive effect on critical

care patient comfort.

Future Research

Knowledge about the pain of critical l y i l l patients is

beginning to emerge from c 1 in i ca 1 studies of this

phenomenon. Del in eated here are some specific suggest ions

for future research in critical care.

First , a study involving a longer operative course is

war r anted. An a lysis of post-operative pa in tra ject or ies

over the three day period uncovered changes that occur red in

an alges ic p r actices while measured pa in stayed the same .

This find i ng points out the need for future long it ud in a l

studies that include both the per i – operative and a longer

post-operative time period.

Second , the re is more to be learned about measurement

of critical care patient pain. For example, future research

and c 1 in i call use of a body out line diagram to ident ify

location and extent of pain is recommended. Researchers may

ident if y, for example, certa in critical care patient

populations where pain extent is greater and demonstrate the

sign if i cance of this finding to over a l l patient we l l - being .

In add it i on , an a lysis is war r anted of the specific body

a reas that the pain involves. This an a lys is may yield

potent i a l l y import ant informat i on such as sites other than

in c is i on that cause patients d is comfort after surgery and
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drive the choice of inter vent ions specific to the area of

pain.

Third, other media to r s of pain need to be

investigated . At most , 27% of the variance in pain was

explained her e, for pain sensation. What remains to be

explored a re the relative contributions of other factors to

pain in critical l y i l l patients. These factors may include

patient ethnic i ty, mode of analgesic administ ration (such as

systemic versus epidural ), type and amount of per i – operative

an alges i a or amount of pain relief . In order to assess the

rel at ionship between pain relief and pain, consider at i on

should be given to using a different type of instrument such

as a word descript or scale to measure pain relief (Sunshine

et al., 1988; Wall lens t e in , 1984) so that more confidence can

be given to study results. Final ly, the relationship of

gender to pain sensation is an in triguing area for future

expl or at i on , given the information obtained from this study

about gender and pain sensation. At this point, the re is

more unknown than known about the media to r s of critical care

patient pain, a fact or which just if i es the pursuit of

further investigation.

Fourth , this study has documented differences between

two types of surgical patients -- car diac and vascular.

Future research is needed to ident ify possible causes, other

than surgical site , of the greater pain in tensity in

vascular patients. Re commended for investigation is the

effect on pain of different types , amounts and modes of

■
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per i - operative and post-operative analgesics administered to

cardiac and vascular patient groups.

Fifth, an investigation is war r anted of the adverse

effects of both administer ing and not administer ing

an algesics to critical ly ill patients. Because of the

nature of critical care patient physiological and

psychological vulner ability, future research is necessary to

d is cer n potential risks of inadequate l y treated pa in and to

ident ify measures for optimal pain management. There was a

sign if i cant relationship between at elect as is and high pain

levels in these study patients. A long with this, study

patients did not receive complete an alges i a from

medications. Factors such as metabolic energy, hemodynamic,

res p i r a to ry and psychological costs/benefits related to

higher versus lower an algesic doses need consider at i on .

Specifical ly, what remains for investigation is how better

an alges i a can be attained while minimizing morbidity due to

pain as well as an algesics.

Sixth , critical care an alges i a studies should evaluate

the use of different modes of an algesic administ ration, such

as epidur a l an algesia and patient - control led an algesia

(PCA). Since some epidural studies which included critical

care patients showed positive effects from epidur al

an alges i a , this work should be extended. These extended

ep i dural analges i a studies could include greater at t ention

to pa in measurement. The utility of PCA for selected groups
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of patients in critical care units needs document at i on

through research.

Seventh , the pain of procedures certa in ly deserves

further investigation. As noted earl i e r , patients in this

study were extubated very soon after surgery (mean

extubat i on time 23.5 hours). What remains for future

investigation is whether ET suction i ng be comes more painful

as in tubat i on time progresses over days. In add it i on , the

painful ness of chest tube removal has been emphasized

throughout this discuss i on . More research is needed to

evaluate the effects of add it i on a 1 and/or alternate methods

of promoting an alges i a during the very painful procedure of

chest tube removal . Studies to evaluate new inter vent ions

for pa in relief are de f in i t e l y needed. For example, an

exper i in ent a l design could serve to evaluate the r el a ti ve

effect i veness of the following inter vent ions on ches t tube

removal : (1) local anes the tics administered through the

chest tube p r i or to withdraw a l ; (2) local application of

trans cut aneous nerve stimul at i on prior to and during chest

tube removal ; (3) use of pre-procedural in format i on about

expected sens at ions as a pa in modul at or ; (4) usual method of

pain control ; that is , the p r n administ ration of IV opioids.

Eighth , as sessing pain in pharma cological l y paralyzed

patients or in patients with a lite red levels of consciousness

is part i cu lar ly chal l enging to critical care c l in ic i ans.

As stated earlier, the specific behaviors and physiological

measures used successful l y by critical care careg i vers to
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as sess non verbal patients' pain need de l in eation. Valid and

reliable measures of pain in these patients are urgent ly

needed. In an in it i a 1 study, a compar is on could be made

among patient groups of pulse, blood pressure, pupil size

measures taken before, during and after a known painful

procedure (such as chest tube removal). This compar is on may

he l p to ident ify similar it i es among patient groups -- those

par a lyzed, those with de creased levels of consciousness and

usual critical care patients -- in physiological changes that

may be valid indicators of pain.

F in a l l y, critical care pain research needs to be

extended to other patient populations. What remains unknown

is the nature of pain in other, less homogeneous and more

ethnical ly diver se, critical care patient groups. Also,

pain in patients with different diagnoses and cond it ions

needs investigation. For example, while pain in burn

patients has been the subject of some research, knowledge of

pain related to trauma and organ transplant as well as pain

in chemical l y dependent and addicted critical I y i l l patients

is a l most non-ex is tent.

To summarize, many quest ions about critical care

patient pain remain unanswer ed. Pain in the critical ly ill

is a very exciting and ferti le field for future research.

This research is a necess a ry pre r equisite to improvement of

critical ly ill patient comfort during times of both heal ing

and dying .
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Appendix A

Pain Intensity and Relief Scales

WORST
NO POSSIBLE
PAIN PAIN

| | WORSTNO POSSIBLE

PAIN | PAIN
O 1 2 3 4 5 6 7 8 9 10

NO | | COMPLETE
... | E.F PAIN OF PAIN
O O 1 2 3 4 5 6 7 8 9 10
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Appendix C

SHORT-FORM McGILL PAIN QUESTIONNAIRE

THROBB ING

SHOOTING

STAB.B.ING

SHARP

CRAMPING

GNAWING

HOT-BURNING

ACHING

HEAVY

T ENDER

SPLITTING

T ING-EXHAUSTING

sICKENING
F EARFUL

PUNISBING-CRUEL

DATE:

TIME:
SEDATION LEVEL:

NONE MILD MODERATE SEVERE

9)— 1)—

9)— *)—

9)— 1)—

9)— *)—

9)— *)—

9)— 1)—

9)— 1)—

9)— 1)—

9)— *)—

9)— 1)—

9)— 1)—

9)— *)—

9)— *)—

9)— *)—

9)— 1)—

?)— 3)—

?)— 3)—

*)— 3)—

*)— 30–

*)— 3)—

?)— 3)—

*)— 3)—

*)— 3)—

2)— 3)—

*)— *)—

?)— *)—

*)— 3)—

*)— 3)—

*)—
-

3)—

*)— 30–

COMMUNICATION STATUS DURING DATA COLLECTION:

CHECKL
TONIC PAIN }l
TONIC PAIN #2
TONIC PAIN

* HRS. SINCE LAST ANALGESIC:
* TYPE/MODE/AMT OF ANALGESIC:
* HRS. SINCE LAST ANXIOLYTIC:
* TYPE/MODE/AMT OF ANXIOLYTIC:

V NVET NV

PROCEDURAL PAIN #l
PROCEDURAL PAIN #2
PROCEDURAL PAIN #3

AMT OF ANALGESIC IN 4 HRS. BEFORE PROCEDURE:

* L., TER "NA" IF NEVER RECEIVED OR IF REC'D >12 HRS. AGO
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Appendix D

Interview Script- Procedural pain

"I’m going to ask you some cluestions about the pain
you may have felt during (the time you were just suctioned)
(the time when the tube was just removed from your chest ).
This should only take a few minutes, and I’ll have a better
understanding of what you are feeling."

BOD

"Please mark on this drawing the area or areas on
your body where you may have felt pain."

VAS

"I would like you to make an up and down (vertical )
mark on this line that would indicate how intense your pain
was during that time, where the left of the line (point) .is

* no pain', the other, right end of the line (point ) is the
'worst possible pain’; or mark anywhere in between." (If
they are unable to mark the line themselves, say, "put your
finger on the place along the line that indicates how
intense your pain was . ")

RS

"Please circle a number between O and 10 that would
indicate how intense your pain was during that time, where O
was "no pain, 10 was 'the worst possible pain”, or any
number in between." (If they are unable to circle a number
themselves, say, "Put your finger on the number that would
indicate how intense your pain was . ")

MPQ-SF Word Descriptors

"There may be some words that describe the pain that
you may have felt. I’m going to read some words, one at a
time, out loud to you. I would like you to tell me if your
pain felt like that. If it didn't, point to the word

* none ', meaning you felt none of that. If your pain did
feel like that, point to whether it felt mild, moderate or
Se Ve re -

Did you feel (say a word from the list)?
Did the (say the word just used ) feel mild, moderate

or severe?"

NRS-PR

"Please circle a number between O and 10 that would
indicate how much pain relief you felt from Pain medications
you may have received before (the Procedure ), where O was
'no relief of pain', 10 was 'complete relief of Pain’, or
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any number in between." (If they are unable to circle a
number themselves, say, "Put your finger on the number that
would indicate how much relief you received.")

Interview Script- Tonic Pain

"I’m going to ask you some questions about the pain
you may have been feeling throughout today; over the past
several hours. This should only take a few minutes, and
I'll have a better understanding of what you are feeling."

BoD

"Please mark on this drawing the area or areas on
your body where you have been feeling pain."

VAS

"I would like you to make an up and down (vertical )
mark on this line that would indicate how intense your pain
has been, where the left of the line (point ) is "no pain',
the other, right end of the line (point) is the 'worst
possible pain” or mark anywhere in between." (If they are
unable to mark the line themselves, say, "Put your finger on
the place along the line that indicates how intense your
pain was . ")

NRS

"Please circle a number between O and 10 that would
indicate how intense your pain has been, where O is "no
pain, 1 O is 'the worst possible pain', or any number in
between." (If they are unable to circle a number
themselves, say, "Put your finger on the number that would
indicate how intense your pain was . ")

MPQ-SF Word Descriptors

"There may be some words that describe the pain that
you may have been feeling. I’m going to read some words,
one at a time, out loud to you. I would like you to tell me
if your pain has been feeling like that. If it hasn’t been
feeling like that, point to the word "none", meaning you've
been feeling none of that. If your pain has been feeling
like that, point to whether it has been feeling mild,
moderate or severe .

Has it been feeling (say a word from the list)?
Has the (say the word just used) been feeling mild,

moderate or severe?"

NRS-PR

"Please circle a number between 0 and 10 that would
indicate how much pain relief you have been feeling from
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pain medications you may be receiving, where O is 'no relief
of pain', 1 O is 'complete relief of pain', or any number in
between." (If they are unable to circle a number
themselves, say, "Put your finger on the number that would
indicate how much relief you have been receiving . ")
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