
INFORMATION TO USERS

This manuscript has been reproduced tram the microfilm master. UMI films the

text directly trom the original or copy submitted. Thul. some thesis and

dissertation copies are in typewriter face, while others rnay be tram any type of

computer printer.

The qu.11ty of th,. ntproductlon 1. dependent upon the q..11ty of the copy

.ubmitted. Broken or indistind pn"t. coIored or poor quality illustrations and

photographs, print bleedthrough, substandard margina. and improper alignment

can adversely affect reproduction.

ln the unlikely event that the author did not send UMI a complete manuscript and

there are missing pages, these will be noted. Also. if unauthorized copyright

material had ta be removed, a note will indicate the deletion.

Oversize materials (e.g., maps, drawings, charts) are reproduced by sectioning

the original, beginning at the upper left-hand comer and continuing tram 18ft ta

right in equal sections with small overtaps.

Photographs induded in Uie original manuscript have been reproducec:l

xerographically in this copy. Higher quality e- x 9" black and white photographie

prints are available for any photographs or illustrations eppearing in this copy for

an additional charge. Contad UMI directly ta arder.

Bell & HOMIllnformation and Leaming
300 North Z8eb Raad, Ann Arbor, MI 48108-1348 USA

UMI-
800-521-0600





•

•

Acyle Abdominal Pain in the Emergenc! Departmenti Physicjans' Use of Opioid

Analmiçs and the Incidence of Seriws Outcomes

Jacques Simon Lee

Department of Epidemiology and Biostatistics

McGill University

August, 1997

A thesis submitted to the Faculty of Graduate Studies

and Research in partial fulfillment of the requirements

of the degree of Master of Science

© Jacques S. Lee 1997



1+1 National Library
of Canada

Acquisitions and
Bibliographie Services

395 Wellington Street
Ottawa ON K1A ON4
Canada

Bibliothèque nationale
du Canada

Acquisitions et
services bibliographiques

395. rue Wellington
Ottawa ON K1A ON4
canada

The author bas granted a 000­

exclusive licence allowing the
National Library ofCanada to
reproduce, loan, distribute or sell
copies of this thesis in microfonn,
paper or electronic formats.

The author retains ownership ofthe
copyright in this thesis. Neither the
thesis oor substantial extracts from it
may be printed or othetwise
reproduced without the author's
pemnSSlon.

L'auteur a accordé une licence non
exclusive pennettant à la
Bibliothèque nationale du Canada de
reproduire, prêter, distnbuer ou
vendre des copies de cette thèse sous
la fonne de microfiche/film, de
reproduction sur papier ou sur format
électronique.

L'auteur conserve la propriété du
droit d'auteur qui protège cette thèse.
Ni la thèse ni des extraits substantiels
de celle-ci ne doivent être imprimés
ou autrement reproduits sans son
autorisation.

0-612~204-7



•

•

Abstnet

Physicians have traditionally withheld opioid analgesics from patients with acute abdominal

pain due to concerns of masking physical findings. No study has examined morbidity and

mortality after narcotie administration. The purpose of this study was to determine: 1)

frequency of abdominal pain requiring narcotie analgesics, and 2) rate of serious outcomes,

(death, infection, perforation, obstruction or hemorrhage of abdominal organs), in order to

assess the feasibility of a randomized clinical trial on the safety of narcotics. Of 860 patients

with acute abdominal pain, 477(55%) completed a pain questionnaire, and 321 met study

criteria for need of narcotic analgesia (37.3%). Of these, 36 (11.2%) experienced a serious

outcome as assessed by telephone contact 2 to 3 weeks after initial visit The overall rate of

serious outcomes was 67 of 860 (7.8%). A clinical trial using serious outcomes as the primary

endpoint is possible, but would need to randomize approximately 3200 patients.
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1. Introduction

New onset (acute) abdominal pain is one of the most common complaints seen in

emergency departments~ representing 4-10% of a1l emergency department visits.l,2.3.~.s,6

Many different diseases can cause acute abdominal pain, ranging in severity from benign (viral

gastro enteritis) to Life-threatening (ruptured abdominal aneurysm). The physical examination

is sti.ll one of the most important tools used by physicians ta decide if acute abdominal pain is

caused by a serious disease, such as appendicitis, or not. Classic medical teaching has warned

that giving strong pain reHevers, 5uch as opioid analgesics, to patients with acute abdominal

pain may obscure the physical signs of seri0 us diseases,7.8 resulting in misdiagnosis and

subsequent mismanagement For this reason, many patients with acute abdominal pain today

do not receive analgesics until a diagnosis has been made. Due to delays in receiving blood

test results and specialist consultations, patients often suffer with abdominal pain for hours

before receiving analgesia.

Recenùy, the practiee of withholding narcorie analgesies in aeute abdominal pain has

been critieized, bath for being uncompassionate as weil as for being based on anecdotal

experience rather than experimental evidence.9
.10,ll,12 Unfortunately, no evidenee exists to

refute the theoretical concern that analgesics are dangerous in acute abdominal pain,

either. l3
,14 A literature review revealed no randomized clinical trials that could conc1ude with

convincing power that opioid analgesics were or were not safe in acute abdominal pain. This

lack of evidence to guide clinical practice prompted plans for a randomîzed trial ta detennine

whether opioid analgesics couJd safely he given in acute abdominal pain. However,

insufficient data exist on this patient population to assess the feasibility of a randomized

1
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clinical trial. Therefore, this project was undertaken to describe the acute abdominal pain

patient population in detail, and thus provide information necessary for the planning of future

randomized clinical trials on the safety of opioid analgesics in acute abdominal pain.

2. Objectives

2.1 Principal Objectives

To assess the feasibility of a future randomized clinical trial, two questions need ta he

answered. 1) Do adverse outcomes accur frequently enough that the safety of opioid

analgesics could realistically he assessed~ or would the rarity of serious outcomes preclude a

randomized clinical trial using this endpoint '? 2) [s the numher of patients with abdominal

pain who requite opioid analgesics sufficient to justify such a potentially expensive

randomized clinical trial? These two questions that form the basis of the principal objectives

of this thesis~ and are formally defined as follows:

1.1 To determine the proportion of patients with acute abdominal pain who experience

serious outcomes, (death, ischemic bowel, peritonitis, intra·abdominal abscess,

septic syndrome, or the obstruction, Perforation or hernorrhage of an abdominal

viscus), under the current strategy of withholding analgesics.

1.2 To determine the frequency of patients who present with aeute abdominal pain

severe enough to require the use ofan opioid analgesie•

2
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2.2 Seçondary Objes;tives

The data collection process for the principal objectives presented an opportunity to

answer severa! other questions regarding the acute abdominal pain population. These

secondary objectives are listed below, followed by a brief description of the underlying

rationale.

2.1 To examine the agreement between physicians and patients regarding the need for

opioid analgesics.

It has been shown in bum units and post-operative recovery units that physicians and

patients disagree regarding pain severity.1S,16 Ooes the same hold true of emergeney

physicians and abdominal pain patients '! The frequency of patients requiring nareotie

analgesies will vary depending on the definition of narcotie requirement used, therefore

patient-physician agreement on need for analgesies was assessed.

2.2 To examine the inter-physician agreement on the physical examination of the

abdomen.

At least three previous studies have used change in physical exam as an endpoint for

assessing narcotic safety. However, the baseline intra and inter-observer variability of the

abdominal exam is not well described. This information would be important in planning

future randomized clinical trials if change in abdominal exam after narcoties was to be

used as an outcome measure.

2.3 To examine the relationship between opioid analgesic use and the incidence of

serious outcomes•

3
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The data collection strategy provided a prospectively assembled cohan of patients with

acute abdominal pain, sorne of whom would or would not receive narcotie analgesic.

This aUowed the preliminary investigation of the impact of narcotie analgesics on the

aeute abdominal pain population.

2.4 To estimate the baseline rate of positive and negative laparotomy among aeute

abdominal pain patients initially discbarged from the ED, as weil as among those

admitted.

Negative findings at operation are another potential outeome measure, and the baseline

rate among patients admitted from the Emergency Department is not weil deseribed

2.S Tu estimate the baseline rate of return visits to the ED and subsequent

hospitalization among aeute abdominal pain patients initially diseharged from the

ED.

Return visits and hospitalization rates are aIso potential outcome measure for future

randooùzed clinical trials.

2.6 To estimate the dose, route, and specifie type of narcotie analgesies ordered by

physicians in abdominal pain.

The current narcotie practice patterns of emergency physicians in acute abdominal pain is

not described, and would he important in selecting a specifie narcotie agent for the

proposed cllnical trial.

2.7 To estirnate how orten physicians witbhold analgesia because of concerns that

analgesics may mask the diagnosis in patients with aeule abdominal pain•

4



• This objective was included in arder to assess the magnitude of the problem created by

the current uncertainty regarding narcotic analgesic safety.

2.8 To determine tbe number of patients lost to follow.up during the study.

This objective wouJd be used as an estimate of the loss-ta-follaw-up rate for future

randomized clinicat trials.

3. Literature Review

3.1 General Literature Search Strategy

The literature review was divided ioto five specifie content areas: the frequency of

aeute abdominal pain, the safety of analgesic use in acute abdominal pain, the reliability of the

abdominal exam, the measurement of pain, and the rate of seriaus outcomes in acute

abdominal pain. A similar strategy was used to search the literature in each content area.

Specifie terms were searched for in the computer-based Medline database from 1966 ta 1995

under the '~Subject" fields for each literature search using OVIO software.17 The search was

then repeated using the same terms under the '~itle" field. This created an initial List of

candidate articles which were manually screened and any pertinent articles where then

retrieved. Subsequently, relevant secondary references eited in these articles were also

retrieved. FinaJIy, content experts at McGill University and the University of Ottawa were

asked ta provide any references pertinent to specifie areas to verity that important articles had

not been missed.

3.2 Frepue"c! of Abdominal Pain; Potent;,1 magnitude of tbe problem

A literature search was conducted. The specifie terms used to search for articles that

• referenced the frequency of patients with abdominal pain severe enough to require

5
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abdominal analgesics were ~~Abdominal pain" and "Emergency Department" or "Emergency

Health Services" or "Emergency Medicine". In addition, severa! articles found in searches of

the other content areas made reference to the proportion of patients presenting to the

Emergency Department with acute abdominal pain.

From this search, nine studies were found that made reference to the proportion of

patients presenting to an emergency department with a principal complaint of abdominal

pain. I.2.3.-l.S.6.18.19.20 No studies were found that examined the proportion of patients requiring

analgesics. Acute abdominal pain was the principal complaint in 4 to 10% of patients

presenting to an emergency department 1.2.3.4.5.6.18.19.20

Additionally, a pilot study conducted by Dr. J.V. Quinn at the Ottawa General

HO~'Pital, with an Emergency Department census of 50,000 visits per year, showed that 9.5%

of all emergency department patients had a primary complaint of atxlominal pain <personal

communication>' Of these, 50% were found to have pain requiring further investigation. [t is

unknown what proportion of these patients required narcotic analgesia.

Extrapolating crudely from V.S. figures of 90 million emergency depamnent visits per

year,3 one could estimate 9 million emergency department visits per year in Canada (10% of

the V.S. population). Therefore, patients with abdominal pain may total 360,000 and

900,000 per year in Canada (4-10% of 9 million). However, data exists that the annual rate

of emergency department visits in Canada is higher than in the United StateS.5,21 ln 1990,

there were 640 visits per 1000 population in Canada, versus 349/1000 visits in the U.S..21

Using these figures, the rate of Emergency Department visits may be as high as 14 nùllion,

6
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(640/1000 visits, based on a population of 22 million), with a consequent 560,000 to 1.4

nùllion visit annually due to abdominal pain.

No data were found conceming the proportion of patients with abdominal pain who

required narcotic analgesics. Informal polling of emergency physicians suggested that 30%

was a reasonable estimate. Assuming 30% of the 360,00 to 900,000 patients with abdominal

pain require narcotie analgesics, 108,000 to 270,000 Canadians per year currently may he

suffering unnecessarily with severe pain while awaiting diagnosis. The results of the current

study will more preeisely define the magnitude of untreated abdominal pain.

3.3 Safet! of Narcoliq in AcYle Abdominal Pain

Debate currently exists over the safety of narcotie analgesic use for acute abdominal

pain prior to establishing a defmitive diagnosis in the emergency department. It is DOW

standard clinical practice to withhold analgesia.7
•
H
,22.n The present uncertainty retlects two

conflicting theoretical viewpoints. On the one hand, it is argued that analgesia may mask the

physical tindings ofserious underlying pathology, and thus result in delayed or incorrect diagnosis.

In the case of appendicitis, such deIay can lead ta perforation of the appendix, with a concomitant

higher monality rate. Although a consensus ofexpert opinion favouring the withholding of

analgesia has existed,7.8 it is based on anecdotal experience rather than research. On the other sicle

of the debate is the position that "urgent reliefofsevere pain is goad treatrnent, humane and

unlikely, to say the~ to do harm nawadays by delaying diagnosis".9 Unfortunately, there is no

convincing body of literature ta support this later argument either.24
,25

7
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3.3.1 Previous Studies on the Safety ofNarcoties in Acute Abdominal Pain

A literature search of Medline references from 1966 to 1995 using the terms "Pain"

and "Abdomen" and h Analgesia" under the "subject" field was conducted. Next," Acute

Abdomen" and "Analgesia", as weU as "Appendicitis" and "Analgesia", were targeted. The

above searches were then repeated under the "text" field. Only two randomized clinical

trials,2-l.2S one abstracr6 and one case-control study27 \Vere found that addressed the use of

analgesia in abdominal pain.

AlI of these studies had methodologic weaknesses. The case-control study examined

risk factors among a series of misdiagnosed appendicitis patients that had proceeded to

litigation in the U.S.!7. Administration of a narcotie occurred more often among patients

initially misdiagnosed and discharged (37/66) compared to controls in whom the correct

diagnosis was made (15/66) (p < 0.00 1). Selection bias may limit the generalizability of the

result of this study, as analgesia use among patients involved in litigation is not likely to be

representative of abdominal pain in generaL Because of the case-eontrol study design, the

possibility of a reverse-causality bias can not be excluded: analgesics may have been given

more often to patients who had already been misdiagnosed, rather than the analgesics causing

such misdiagnosis. A randomized clinical trial would have been a more valid design to test

whether analgesics caused the misdiagnosis.

Attard et al.24 examined one hundred patients with acute abdominal pain Ilsevere

enough to warrant opiate analgesia" among patients referred to a surgical consultant at a

teaching hospital in the United Kingdom by their general practitioner. Patients were

randomized ta receive an intramuscular injection of either a saline placebo or up to 20 mg of

8
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papaveritum (equivalent to 12.5 mg of morphine).2S Severa! outcome measures were

reported: pain and tendemess before and after drug, surgeons confidence in diagnosis, and

number of incorrect diagnoses. Inaccurate diagnosis were made in 2/S0 of the papaveritum

group and 9/S0 in the saline group (p < O.OS). The authors stated that an ~~editorial in the

BMJ 13 years ago recommended early pain relief in the management of acute abdominal pain.

This study provides the scientific data to justify this recommendation." 24

Methodologie concerns with the Attard study unfortunately make 5uch a conclusion

questionable. Their study design prevents the unqualified acceptance of the safety of

analgesic use in acute abdominal pain, and the authors own data actually draw inta question

the safety of this practice. First, they use misdiagnosis rate as a proxy measure for

demonstrating the safety of placebo versus analgesic. Adverse outcomes would have been a

more convincing measure of relative safety than misdiagnosis, being a direct measure of

safety. Although the authors noted no complications among their 100 patients, there is no

comment made on the study's power ta detect such complications. Ifcomplications occur at

a rate of 1% of cases, this study would have less than SO% power to detect a 100% relative

difference between the two treatment groups.29

Second, the manner in which subjects were classified as misdiagnosed raises concems

about the use ofthis outcome as a measure of safety. "Misdiagnosis" can he divided into two

subgroups: those "under diagnosed" with a less serious diagnosis than was actually present,

and those '~over diagnosed" as having a less serious condition. The two patients classified as

misdiagnosed in the analgesie groups were initially diagnosed as non-specifie alxlominal pain

and observed. Bath required a subsequent operation, where a final diagnosis ofappendicitis

9
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was made. Thus bath the patients in the analgesic group were initially under-diagnosed. By

contrast, in the placebo group none of the nine patients classified as misdiagnosed

subsequently required surgery (Le., none were under diagnosed). Six of the nine patients

operated on in the placebo group turned out to have no intta-abdominal pathology (six

patients were "over diagnosed"). The authors concluded from this that Hanalgesics seemed to

facilitate accurate diagnosis and management".

However, it may he more infonnative to conclude that there was a higher rate of

under-diagnosis in the analgesic group, and a higher rate of over-diagnosis in the placebo

group, rather than stating that overall accuracy was better in either group. In attempting to

determine if analgesic are safe in acute abdominal pain based on their data, the relevant

question then is whether under-diagnosis is safer than over-diagnosis.

ln acute abdominal pain, under diagnosis and subsequent delay of operative tteattnent

canies much higher risk of complication and death than the risks from over diagnosis and

over tteatment with a negative exploratory surgery.30 For example, failure to operate

urgently in appendicitis can result in perforation, with consequently higher morbidity and

mortality. Wound infections are three times more common in perforated appendicitis 33.3·US

with mortality rates 6 ta 50 times higher after perforation.30
.36.3S Sirnilarly, monality from a

strangulated bowel obstruction increases from 8% for early operation to 25% ifdelayed

beyond 36 hours.3o Conversely, the risk of morbidity from negative exploratory laparotorny

is in the arder of 10% with mortality of less than 1/5000.31

When viewed in this light, Attard et al t s study shows a trend towards increased

~4under diagnosis" and thus worse safety in the analgesic group (p= 0.051). By combining

10
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under and over diagnosis into the composite measure of misdiagnosis, important differences

in the safety of analgesia and placebo may have been obscured. The authors do address the

higher rate of under-treatment among the analgesic group in their discussion. They conclude

that this is because the physical findings of appendicitis are delayed in certain patients, as

opposed to Ua significant problem that implies masking of symptoms by opiates,t. No

explanation is given for the preponderance of such delayed presentations among the analgesic

group.

A third problem with the conclusion of narcotic safety in acute abdominal pain is that

ail patients in the study were admitted to hospital. Of particular cancern is what might have

happened ta the two patients with undiagnased appendicitis if they had been discharged.

Opiod safety amang patients who might patentially he discharged from hospital is not address

by this study, and thus the generalizability of these results to the practice of emergency

rnedicine is limited.

Finally, the authors note that "although every attempt was made to maintain the

double blind nature of the trial, clear differences in the patient's comfort resulted in an

aceurate assessment by the registrar of the treatment group each patient belonged to."

Althaugh a diffieult problem to overeome, the lack of blinding may have led to differential

treannent of patients"?~ Increased vigilance among the analgesic group may have resulted in

fewer misdiagnoses, or more misdiagnoses among the placebo group.

The second pertinent clinical nial by Zoitie and Cusr was conducted on 288

consecutive patients admitted to the General Surgery department al a British teaching

hospital during 1983. This trial compared two doses of a new sublingual analgesict
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buprenorphine, to placebo tablets. Unfortunately, there was no difference in pain scores

between either dosage groups and the placebo groups, therefore it is difficult to assert that

these patients received adequate analgesia. In addition, no inferential statistical tests were

performed, nor did the published data permit a secondary analysis of the statistical

significance of their results. Therefore, this study has added little to our understanding of

analgesia in acute abdominal pain.

The third clinical trial by Burke et al.,26 published in abstract forro, reported 71

patients randomized to receive intravenous morphine or placebo. This study also used

agreement between initial and final diagnosis as an endpoint, and found no difference between

groups. The power of the study to conclude no difference was not reported in the abstract,

nor were confidence intervals reported. In addition, the authors state that '11rree diagnostic

or mismanagement errors occurred in each group." (3/35 in the morphine group and 3/36 in

the placebo group). However, these eITors were not described in the abstract, nor was any

comment made on the whether these errors resulted in adverse outcomes. [t is unknown

whether under and over diagnosis were grouped together as uerrors" in this study.

3.4 Paini Ils Control. Theor!. and Measurement

3.4./ Pain Control in the Emergency Department: lncreasing recognition

There has been a growing concem in recent years that pain has been under treated by

physicians in general, IS.16J8 and in the Emergency Department speCifically.39.40.41.42.43..w The

primary duties of a physician are ta prevent untimely death and alleviate suffering. And while

much progress has been made in the ability to save lives, there are many who feel physicians

have been much less successful in aUeviating pain4S
•
46

•
47

: "numeraus studies have shawn that
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pain and suffering are commonly ignored or under treated in most specialties of medicine,,41.

Of patients with acutely painful conditions treated at one university teaehing center9 56%

received no analgesia. Of those who were given analgesi~ two thirds waited one hour while

42% waited two hours before receiving medications. 40

Failure ta adequately assess the patient's pain, fear of complications, and fear of being

duped by ~·drug seeking" patients are given as a reasons for withholding analgesia .n. [n

l:ontrast, Wilson et al have noted ~4calthough drug abuse is a major concem in this country, we

need ta draw our attention ta another type of drug abuse ~ the failure to treat patients in

severe pain with adequate doses of narcotie analgesics.".40

Given the changing attitudes towards pain management, and despite the lack of

evidence as to the safety of analgesics, it is not surprising that analgesic use in acute

abdominal pain has been increasinglyadvocated:uAs.48.49 lndeed, two recent editions of

standard surgical texts now advocate the use of narcotie analgesia for acute abdominal

pain3
0S

O
• Letters and editorials cao be found in the üterature favoring analgesia in

undiagnosed atxfominal pain,48A9.50 even though ooly the two published nials discussed above

have studied this issue.U .2S Despite the methodologic difficulties described earüer, these

articles are being used to support the use of analgesics as safe. A receot review article on the

evaluation of abdominal pain cited the study of Zoltie et al. ,25 as evidence that analgesia

makes H no difference in diagnosis".51

3.4.2 Pain: Theory and Measurement Methodology

One of the main objectives of this thesis was to measure the incidence of abdominal

pain severe enough to require an opioid analgesic. However, it is known that physicians and
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patients often disagree regarding whether an analgesic is "required" or not 15,16,38,39.40,41,42.43,44

The source of such disagreement is important and not weil described .. Specifically, is

physician-patient disagreement regarding the need for analgesics due to differences in

perception of pain severity? Or is disagreement due to physicians being more concerned

about complications from narcatics, or masking the etiology of the acute abdominal pain.

Thus, an assessment of pain severity was included in this protocol. On reviewing the

literature, it was soon discovered that the measurement of pain presents unique challenges: a

universally accepted gold standard does not exist. Furthermore, there is controversy

regarding the fundamental nature of pain, with resultant controversy regarding its

measurement Thus an introductory discussion of the literature penaining to pain and its

measurement would be helpful in evaluating the methodology chosen in this thesis.

Webster's dietionary defmes pain as Hbodily suffering or distress, as due ta injury,

illness, etc.,,52 This definition reflects an intuitive understanding of pain, and has been labeled

the ··sensory" defmition of pain. Since 1965,53 however, pain has been understood as a more

complex interaction of sensory input modulated by nerve impulses descending fram the brain

and integrated at the level of the spinal cord. In this framework, originally termed the gate­

control theory,53 pain does not bear a one ta one relationship ta underlying tissue damage.

Rather, pain is seen as varying aecarding ta the genetics, culture, psychology and experience

of the individual.s4
'ss's6.51 For example, when having blood tests drawn certain individuals

experience dramatie fear or panic, aeeompanied by profaund changes in their physiologie

state, and report experiencing intolerable pain if they permit the test at aIL Other individuals

may eXPerienee only a transient apprehension, show no physical manifestation, and report
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feeling minimal pain on venipuneture from the exact same type of neeelle. Neurophysiologie

differenees between individuals are believed to generate different amounts of pain from a

uniform stimulus.55

Melzack and Walls' theory of pain has important implications for pain measuremeot:

assessing the intensity of a noxious stimulus eao not he used as a proxy for the measurement

of pain. Furthermore, any assumptions regarding the severity of pain being eorrelated to

external signs of disease intensity are aIso tenuous. The pain experieneed by two patients

with appendicitis may differ signifieantly, due to geneties, culture or past experience.

However, little data exists that would allow us to prediet which individual would experience

more or less pain. Consequently, patients' self-reports of pain have gained acceptance as the

most valid method for pain measurement. It is recognized that such reports are subjeet ta

bias themselves: deliberate falsification by the responden~ and ureactivity" or the influence of

the act of measurement on the resultant assessment of pain, for example. However, given the

lack of a superior alternative, patients' self-reports are now generally accepted as the best

available measuremenr6 for pain.

Second, the concepts of acute and chronic pain should he düferentiated. Whereas

'~acute pain is a transient, continuously changing state that differs radically fronl normallife~ it

tS Ûltùnately related to intense emotionaI arousal, it is linked to tissue pathology, and it is

usually characterized by clear, weIl focused sensory characteristics. Chronie pain, in contras~

is an endwing condition that has become a stable element in the daily life of the patient,,58

The focus of this study was on acute pain, as sueh pain is more likely ta represent a rapielly
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progressive pathological process, for which timely diagnosis and treatment are of more

importance.

A third aspect of pain relevant to this discussion is its multi-dimensionality. Melzack

states: "It is now evident that the word 'pain' refers to an endless variety of qualities that are

categorized under a single linguistic label...n
5S. Melzack and Torgerson59 originally proposed

three main categories or dimensions to describe pain: an affective dimension, a pain intensity

or evaluative dimension, and a sensory qualities dimension. Other domains have since been

proposed including temporal course and the impact of pain on behaviour60
• Many different

scales have been developed ta measure pain, both uni and multi-dimensional, and the choice

of measurement tool is dependent on the specific pain dimension or dimensions of interest. [n

the present investigation the major fecus was whether patients had pain of sufficient severity

that a narcotic analgesic was required. [t has been suggested that the distinction between the

affective and evaluative dimensions becomes less significant in acute pain6
1.

62. [n addition.

multi-dimensional pain seales take longer to administer than uni-dimensional scales, and

require more training of the tester. Thus.. the use of a uni-dimensional pain measurement tool

of pain severity seemed appropriate.

3.4.3 Pain MeasurementScales

The two most widely used uni-dimensional pain intensity measurements are verbal

rating scales,59.63 and visual analog scales.64
•
65.66,61.68 Bath scale types have reeeived sorne

criticism in the literature; the relative strengths and weaknesses of each will he discussed

below.
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3.4.3./ Verbal Rating Scale

The verbal rating seale consist of asking a patient to rate their pain as "none", umild",

44moderate", or 44severe". Most verbal rating seales have decreased responsiveness to changes

in pain severity when eompared to the visual analog scale, due ta the small number of

categories available.69.1o.11.72 Increasing the number of categories confers additional problem,

as additional descriptive categories may not necessarily inerease responsiveness over the

range of pain severity. For example, patients may not he able ta differentiate uhorrible" from

44excruciating" pain. One of the major strengths of the verbal rating scale is its ease of use

and familiarity for patients

3.4.32 The Visual Analog Sca/e

The visual analog scale is often described as a gI"'dphic representation of pain severity.

ln general, it consists of a line with descriptors at each end such as .4 No Pain" and

"Unbearable pain" representing a spectrum of pain intensity. Patients are asked ta indicate

the severity of their pain by marking somewhere along this scale. The specifie faon of the

visual analog scale chosen has been shawn to have bearing on its measurement properties.

Horizontal lines produce more uniform distribution of scores than vertical scales.61.7213

Vertical stops at each extreme reduee marks made off of the seale. The line should not have

intermediate marks or deseriptors along its length as these cause artificiai clustering of

scores.61.68.10 Compared to verbal rating scales, visual analog scales have increased sensitivity

to change in pain state in response ta treatrnent.67
,69
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3.5 Retiability of The Abdominal Epmination

An issue fundamental to the perceived danger ofnarcotic use in acute alxiominal pain is

the concem that such analgesies will mask the physical tindings of serious conditions and thus alter

diagnostic accuracy. To this end, clinical trials reviewed in section 3.3.1 included analyses on the

effect of narcoties on the reproducibility of the physical exam. However, as discussed in the

following section, very linIe data exists on the baseline reliability of the abdominal exam: ta what

degree do physician reproduce the same clinical finding when they re-examine a patient. Such

information is important in arder to interpret the significance ofany effect analgesics may have on

the abdominal exam. and thus was included as a secondary study objective (see section 2.2). The

literature pertinent to the reliability of the abdominal exam will be reviewed below.

3.5.1 Previous Studies

A Medline search strategy similar to that outlined above for the tenns Hacute

abdomen" or '4abdominal pain" and 4'physieal examination", found one clinical triaf-l and one

abstract 15 The clinical trial by Bjerregaard was conducted at a Danish teaching hospital and

studied 40 admitted patients, each examined by the same four physicians. The inter-observer

agreement for physical signs was poor; for example, the kappa values for 44tendemess, direct"

was 0.31. [n the abstract by Greene et al kappa's of 0.45 for superficial tendemess, 0.39 for

percussion tenderness, and 0.38 for abdominal rigidity, were reported. The authors of the

second study did however fmd excellent agreement for the physical finding of utenderness to

deep palpation" with a kappa of 1.0. Thus, agreement for most abdominal physical findings

has been poor. Neither study reported intra-observer reliability, nor reliability in the presence

of analgesia, nor was location of tendemess commented on.
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3.6 Rate of Serions Qutcomes and tbe Feasibility of a Randomized Clinicat Trial

One of the principal motivations for the current project was to determine whether a

randomized clinical trial ioto the safety of narcotic analgesics would be feasihle at the Ottawa

Civic Hospital. Specifically, the baseline rate of serious outeomes was needed to perform

sample size calculatians for such a randomized clinical trial given that the serious outeome

rate was to be used as the primary outcame. [n addition, the frequency of patients presenting

with acute abdominal pain requiring narcotics needed to he known to assess if such a study

couid be completed in a reasonable time frame Thus, the literature pertaining ta the

presentation of acute abdominal pain in the emergency department was reviewed and is

discussed below.

Four articles were found which des",Tibed the naturaI history of acute abdominal pain

1.2.18.l'J. Stansiland et ailS examined 600 patients bath retrospectively and prospectively that

were admitted to two hospitals in Leeds~ England in 1972. The proportion collected

retrospectively is not mentioned. Patients admitted from the emergency department with

abdominal pain of less than 1 weeks duration were eligible, if records allowed abstraction of

35 variables. The authors comment that uthe proportion of case notes which were not

adequate on the grounds of incompleteness was surprisingly small".18 No direct comment is

made regarding the use of analgesics by the authors, but they did remark on pain severity. [t

is probable that the physician's impression of pain severity was reported, as this data was

abstracted from medical charts. Unfortunately, the data were presented in bar graph format

only, thus the foUowing results are approximate: 39% of patients with appendicitis (n=lOO)
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had severe pain, 30% of diverticulitis cases(n=lOO), 93% of perforated peptic ulcers patients

(n=I00), 18% of non-specifie pain cases(n=IOO), 65% of cholecystitis (n=100), 60% of small

bowei obstructions (0=50) and 65% of pancreatitis (n=50). Thus overall, approximately

31.5% of their patients overall had "severe pain". What proportion of these would require

analgesics is unknown. From the final diagnoses reported, at least 150/600 (25%) of their

patients had serious outcomes as defmed in the current study (perforation or smali bowel

obstruction). However, since all their patients had been admitted, these results are not

applicable to the patient population of interest for this project

[n a study conducted at an American teaching hospital emergency room, Brewer et al.

19 reviewed the chans of l,OOO consecutive patients with abdominal pain seen between 1971

and 1972. Abdominal pain represented 5% of their total emergency census, and 274 of these

patients were admitted (27.4%). Ofthese, 150/274 patients (65%) underwentsurgery, with

a negative laparotomy rate of 20/150 (13%). Eleven patients (1.1 %) initially discharged from

the Emergency Department retumed to their center with an acute surgical condition: 8

patients with a final diagnosis of appendicitis, and 3 patients with small bowel obstruction.

One patient appeared to have suffered a complication from having been discharged: a patient

who returned with a ruptured appendix required prolonged hospital admission. No other

comment is made on serious outcome rate, nor do the authors comment on narcotie analgesic

requirements.

A study by Bugliosi et al:wof emergency patients at the Mayo clinic conducted from

1988-1989 focused on elderly patients. In this retrospective chart review, 127 patients from

an annual census of 55,000 (0.2%) had abdominal pain for less than 1 week and were aIder
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than 65 years of age. Overall80/127 (62%) were admitted on initial presentation. Five out

of the 127 (4%) patients were initially discharged and subsequently returned to the

Emergency, and 2 of these underwent an operation. Overall, 53/127 had an operation (54

%), although the negative laparotomy rate was not reported. Final diagnosis revealed 9

patients with a perforated viscus and 13 patients with small bowel obstruction, 4 patients with

an incarcerated hemia, 1patient with a colonic obstruction due to cancer, and 1 patient with a

sigmoid volvulus. Thus, overall 28/127 (21%) experienced serious outcomes. Due to the

age restrictions, these results are aIso not applicable to our patient population. Aguin, no

mention is made of analgesic use in this study.

ln another retrospective review of emergency department patients, l 240 1 of 448 12

presented with abdominal pain (5.4%). The admission rate was 12.6% (304/2401), and 113

patients underwent appendectomy( 4.7%), with a negative operative rate of2% (2/113).

Eleven patients initially discharged returned with a diagnosis of acute appendicitis (0.4% of

all abdominal pain patients). Other diagnoses or complications were not reported, nor were

analgesic use patterns commented on.

Finally, in the study which most parallels the patient population of interest to the

current study, Lukens et al.2 prospectively followed all adult patients discharged with a

diagnosis of undifferentiated abdominal pain by telephone at day 2-3 and again after two

weeks over a 12 month periode They were able ta contact 307 of 403 eligible patients

(76.1 %). A total of 74 patients reported that they had subsequendy seen another physician

within 3 weeks (18%), and 14 patients were subsequently admitted (3.5%). Ofthese patientsy

two serious outcomes occurred (0.5%): one patient had a small bowel obstruction secondary
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to an incarcerated hernia, and one patient had a ruptured ovarian cyst. This low rate of

complications among discharged patients may not he generalizable to the current study as

ooly patients with undifferentiated abdominal pain were included. Patients with a clinically

based but unproved diagnoses such as gastroenteritis who returned with complications would

not have been picked up by this study. As weil, the loss to follow-up rate of 24% could he

signifieant, if this group experienced a higher rate of complications. No mention of narcotie

requirements is made in this study.

Thus, the literature review revealed insufficient data to establish the feasibility of a

randomized elinieal trial into the safety of nareoties in aeute abdominal pain. Specifically, no

information on the frequency of the requirement for analgesic was found, nor could a baseline

rate for serious outcomes be established in the patient population of interest.
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4. Methods

4.t Project Funding

This project was funded via a peer reviewed competitive grant for pilot studies by the

Emergency Health Services branch of the Ontario Ministry of Health.

4.2 General Slud! Design and Rationale

An observational cohon study design was employed. AlI patients with abdominal pain

presenting to an Emergency Department were assessed for inclusion, and those meeting the

eligibility criteria specified in section 4.5 were foLlowed by a research assistant to see if they

experienced outcome measures, defmed in section 4.9.1, between 21 and 28 days after

discharge from the Emergency Depanment. In addition, emergency physicians were asked ta

complete a questionnaire ta verify patient eligibility, and assess pain severity and need for

analgesia. Prospective data collection was chosen instead of retrospective ta avoid aver­

estimating the serious outcome rate. As medical record documentation is more extensive for

patients experiencing serious outcomes, retrospective data collection is more likely to find

patienl"i with serious outcomes and miss thase withaut. As well, it was felt that physicians

prospectively assessing eligibility wauld produce a more realistic estimate of eligible patient

rates for any future trial compared ta a retrospective chart review. A retrospective estimate

would nat have accaunted for physicians' interpretation of the eligibility criteria, nor the

extent to which physicians were willing to eoraU patients. Prospective data collection was

projected to he appraximately equivalent in cast to a retrospective chart review. As well, this

study was madeled after severa! previous successfully completed studies that had yielded

gaod co-operation by emergency physicians and ancillary staff.76.77.78
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4.3 Setting

This study was conducted at the Ottawa Civic hospital, an academic teaching center

affiliated with the University of Ottawa Faculty of Medicine. The Ottawa Civic hospital is

active in the Canadian College of Family Physicians residency training prograrns in emergency

medicine. The Emergency Department is supported by a full complement of surgical, medical

and intensive care facilities and sees an average of 55,000 patients per year. During the past

five years, more than 2000 patients had already been enrolled at this Emergency Department

in a series of clinical studies similar in design ta the current study. The data collection steps

of this study were closely modeled on these successfully completed investigations,76.n.78 and

required essentially the same degree of participation by the Emergency Department staff. As

weIl as being a teaching hospital, the Ottawa Civic Emergency Department serves the

community as a primary care facility: over 80% of patients are self-referred79
• Thus, it was

felt that the patient population seen at the Ottawa Civic Hospital was representative of thase

seen at other urban community and teaching hospitals within Canada and the results of this

study are therefore expected to he generalizable to the practice of emergency medicine in

Canada.

4.4 Ethiçal Considerations

The research ethics committee of the Ottawa Civic Hospital granted approval of this

study protacal withaut requiring additianal consent of the patient beyond that implied by the

agreement ta respand ta questionnaire items. Nanna! patient management was not altered.

Patients were not subjected ta any new therapy, invasive procedure, undue risk nor
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discomfort beyond those which would normally he experienced in the course of standard

patient care. There was no randomization of patients in this study. Strict patient

confidentiality was maintained at all rimes.

4.5 Study Population; Eligibility Criteria

4.5.1 Rationale for Inclusion Criteria

The eligibility criteria of the present study were designed to capture a sample from a

population that could he eligible for a future randomized clinical trial on the safety of narcotic

analgesics in acute abdonûnal pain. Thus, eligibility criteria were selected in antidpation of

the requirements of such a study. Any patients in whom narcotics clearly represented an

undue risk, independent of any diagnostic uncertainty introduced by narcotics were excluded

C~unsafe" in Table 1 below). Patients with allergies to narcotics or who were

hemodynamically unstable are examples of this principle. In addition, those patients with a

sufficiently clear diagnosis that physidans would not normally withhold analgesics were aIso

excluded (Hdiagnosis clear"): it would he unethical ta withhold narcotics frem such patients in

clinical practice or within a randomized clinical trial. The inclusion criteria were selected to

capture a patient population in whom the controversy regarding the safety of narcotie

analgesics was most acute; those patients in whom the need for opioid anaIgesics was the

greatest, but in whom the risks of masking the diagnosis were aise high. Thus, inclusion was

resbicted ta those patients with a primary complaint of abdominal pain of less than 3 days

duration. Emergency physicians have the greatest difficulty deciding whether ta arder

analgesics for such patients; their pa,;n tends to be more severe, and the possibility of a serious

outcome is greater in acute abdominal pain.
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Patients presenting to the participating emergency department with a primary

complaint of acute abdominal pain and who were assessed by the emergency physician on

duty were eligible for inclusion inta this study. Patients referred directly to a specifie

consultant service were not included. The emergency physicians were asked to complete a

check list of inclusion and exclusion criteria on ail patients. ln those cases where the

emergency physician did not assess eligibility at the time of presentation, inclusion was

assessed by the research assistant or principal investigator, based on the emergeney

department chart. Eligibility criteria included the following:

1. Atxlominal pain as the primary complaint on presentation to the emergency department as

assessed by the emergency physician.

2. Ûnset ofpain within~ of presentation to the erœrgency department.

Following is a table listing the exclusion criteria~ their operational definitions~ and the

rationale behind each.
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• Table 1 : Definition of Exclusion Criteria and Rationale for Eacb

Exclusion Criteria Definition Rationale
Age < 16 years of age Different spectrum of

c1isease, Consent issues
Recurrent or chronic pain Any patient with history of prior Not target population

occurrence of same pain
Diagnosis already established Patients referred from another Diagnosis clear

physician directly to an admitting
service.

Previous enrolment in study Excess influence of repeated
measures in same patient

Pregnant patients LMP 1 >4 weeks by history or urine Unsafe
B-HCG 2 +

Traumatic Cause ofPain Any MYA 3, assault or faH victim Unsafe and Diagnosis clear
Other distracting pain Any other concurrent pain reponed Not target population

by patient outside the abdomen
Hemodynamic instability SBP < 90, HR> 125 or in the Unsafe

iudgment of the EP
Renal Colic Typical history in the judgment of Diagnosis clear

the EP with + hematuria
Peritoneal Dialysis Currently Receiving CAPD Diagnosis clear

(Presumed peritonitis)
Suspected abdominal ln the judgment of the EP Unsafe
aneurysm
AlIergy to narcoties According to patient or chan. Unsafe

LMP:
~-HCG:

MVA:

4.6 Data Collection

Last Menstrual Period
Beta Human Chorionic GOnadotrOPÛl Test
Motor Vehicle Accident

•

Two main strategies were employed far data collection in this project: chart reviews

on aIl patients presenting to the Emergency Department from October 2, 1995, to April 30,

1996, and questionnaire data collection on a sub-sample of patients for whom the physician

was able to complete the questionnaire. Prior to initiation of this study, a research assistant

and all attending physicians were familiarized with the study protocal, including an exclusion
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and inclusion criteria, via two 30 minute fonnal training sessions. Severa! hypothetical case

scenarios were presented to assess participant's understanding of their raIe in the study. In

addition, posters with pertinent study details were mounted in prominent locations within the

Emergency Oepartmenl Finally, physicians and clerical staff participated in a mn-in period of

two weeks. During this time, aIl aspects of the study protocol were tested for unforeseen

difficulties.

4.6.1 Data Collection: Prospective Questionnaire data

All patients presenting to the emergency department routinely have their telephone

number, address, next of kin phone number, and family physician's names verified by the

registration clerk. A data sheet on brightly colored paper was attached by the clerks to the

medical chan of any patient complaining of abdominal pain. This reminded physicians that

the patient was a candidate for the study, and physicians then determined if the patient meet

aIl inclusion and exclusion criteria by completing a check list (see Error~ Reference source not

found.). Blank study sheets were available through the department for physicians if no sheet

had been attached by the clerk. If the patient was eligible, and the treating physician had

sufficient rime, they were to complete the "Physician pain assessment & Diagnosis" section of

the questionnaire, which included a visual analog seale (VAS) assessing the Physician's

perception of the severity of pain experienced by the patien~ during initial history and

physical exam (see Errod Reference source not found.).

The visual analog scales followed standard methodology. 64 AlI were 100 mm in

Iength, ran horizontally, had end anchors, and were bounded by the terms "No pain" at the

Ieft-hand side and "Unbearable Pain" on the right-hand side. Mter the Physician rated the
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patient's pain, the patient was asked to indicate their perception of pain severity on an

identical VAS (see Error[ Reference source not found.). Ta allow independent assessment,

physicians were instructed ta fold the data sheet prior ta administering VAS to the patient

Physicians were instrueted ta re-examine ail patients who remained in the emergency

department after one hour, and especially those receiving narcotie analgesia (see Figure 2).

The purpose of reassessment was to determine whether pain severity and diagnostic

impression changed over time, and to compare this ta the change in pain severity and

diagnostic impression in those who received narcotics.

ln a convenience sample of 44 patients who presented when two physicians were

available, inter-observer agreement of the abdominal exam was assessed (see Appendix 1:

lnterobserver Reliability of Physical Exam and section 4.9.3 below). Each physician

completed a standardized abdominal exam forro, indieate the location of maximum

tendemess, the presence or absence of key clinical signs, and whether they felt the patient had

peritoneal irritation. Finally, eaeh physician indicated how certain they were about the

presence of peritoneal irritation on a Liken seale.

4.6.2 Data Collection: Retrospective Chari Review

Patients with abdonùnal pain presenting during the study period were aIso

independently identified by twice weekly review of a computerized log of all patients

presenting ta the Emergency Department. Hospital regulation require that all patients he

registered into such a log when receiving medieal attention: consequently, compliance with

registtation is very high. The log included patients' presenting complaints: the charts of

patients with any abdominal or pelvic complaints were then reviewed in detail to assess
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eligibility. Regardless af whether physician had campleted the data farro, aU eligible patients

were contacted between twa and three weeks aiter their visit ta the Emergency Department.

A structured phane interview was used to determine if patients had been haspitalized within

twa weeks af discharge from the emergency departrnen4 and if sa whether it was because of

abdominal pain (see Appendix 2: Telephone lnterview). For all patients admitted directly

from the Emergency Department or reporting re-admission at phone contact, the inpatient

hospital record was reviewed for evidence of the specified serious outeomes.

4.7 Lasses to Fullow-up

If a patient could not be reached by telephone, the next of kin was contacted to

ascertain the patient's location. If it was impossible ta contact the patient, the next of Idn was

used as proxy respondents for outcome. If this was unsuccessful, patients were classified as

10st to foUaw-up.

4.8 Rationale for Length of Follow-up

Due to the rapid progression of acute abdominal pain, it was anticipated that all

serious outcomes related to the initial visit would present within 2 ta 3 weeks after discharge.

ln one case series of misdiagnosed appendicitis, the average time to return ta hospital was 39

hours27
• It was recognized that neoplasm might present in a more insidious fashion and not

he detected within this follow-up period. However, the consequences ofdelaying diagnosis in

this disease group are aIso [ess significant. As the main interest of this study was ta

investigate the rate of acute serious outcomes, a two week follow-up period was chosen.
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Figure 1 : Study Sbeet

SPARED PILOT STUDY
ALL HOUSESTAFF: Please coasult with staff physiciaD wheD rompleût this rorm

LastName: UDique#: Clerk:
Date: 1 1 [:1 Cubicles [J ObselVation Cl Resuscitation
Physician'5 lDitials: l:I Housestaff [J Srarf Physician ClClin. Assoc.

EXCLUSION CRITERIA: (Please cbeck aU lbat apply)
CI Abdominal PaiD duration > J daYs (if pUll had previous episode of pain which resolved: =eligible)
Cl Identical pain to a previously diagnosed cODdition (e.g. previously proven biliary colie or known pancrealitis)
Cl Hemodynamically Unstable: (SBP < 90 mm Hg, HR> 125 or Ù1 physician's opinion)
Cl SuspicioD of Abd Aortic Aneurysm 1Aortic Dissection
(J Most likely diagnos~ Renal Colie Cl Pregnant Patient
Cl PatieDt Less tban 16 years of Age Cl Peritoneal Dialysis
Cl Diagnosis previously establisbed Cl Traumatic cause of pain
CJ Allerty to Demerol, Morpbine or Fentanyl Cl MaiD Complaint NOT Abdominal Pain

1•

~ IF ANY BOX CHECKED, do not complete the remainder ofquestionnaire. Thank you for your help.

PHYSICIAN PAIN ASSESSMENT & DIAGNOSIS
Time of Initial paiD assessment: Duration or PaiD Cboon) :

Wbat is your presumptive diagnosis alter initial exam:
How certain are you of this? CJVery Certain l:ICertain l:INeutral ClUncenain ClVery Uncelk1Ïn

Does tbe patient bave peritoneal irritation 1 : ClNo ClYes
How certain are you of titis'? ClVery Certain ClCertain ClNeutral [JUncertain ClVery Uncertain

Please rate bow severe tbe patient's pain is !!m!: (Mark line witb one vertical slasb)

No pain
1 1

Unbearable pain

Will YOU order parenteral narcotic medicatioDS for tbis patient 1: CINo ClYes
If No. indicate the single most imoortant reason why not: (Cboose one only plesse)

Cl Pain not severe enough to require narcotic CI Consullalll may object
CI Narcotic anaJgesic may mask the diagnosis CJ Omer treabTlent may relieve pain
Cl Other (please specify):

PATIENT PAIN ASSESSMENT:
"We wouJd like to calI you in two weeks to rnake sure you have recovered from your abdominal pain. Pieuse give:

Daytime Telepbone Number: EveDing Telepbone Number:
as weU as the name and telephone number ofa contact person in case you are admitted to Ilospital:··

Contact Person's Name: Relation to ptot: Telepbone:

Ask patient: "Plesse rate bow severe your pain is Dm! by markiDg Une with one venieal 51Mb":

NopaiD 1 1 Unbearable pain

Please ask patient: "00 you neecl any kind of pain killer 1" CJNo OYes
P1ease ask patient: "00 you need a stron. pain luller 1" CJNoOYes

• '60 1 StaffMD's Available1: ClNo ClYes (("Yes" Please complete INTER-OBSERVER lorm now (anached)
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Figure 2: Reassessment Sheet

SPARED PILOT STUDY: PAIN & DIAGNOSIS REASSESSMENT

Please complete on: 1) Ali patients GIVEN NARCOTIC ANALGESIeS
2) Ali patients NOT DISCHARGED 1 HOUR after initial exam

PHYSICIAN PAIN & DIAGNOSIS REASSESSMENT

Please complete within 3 bours of initial exam

aUncenain

Time of.RYY! Exam: _

Wbat was your final diagDosïs after repeat eUDl: _
How certain are you of this ? [JVery Certain ClCertaïn CJNeutral aUncertain

Does the patient have peritoneal irritation ?: CJNo ClYes
How certain are you ofthis'Z ClVery Certain aCertain a Neutral

aVery Uncertain

[JVery Uncertain

Please rate the severity of the patient's pain .!!!!!!: (Please mark line with one venical slash)

No pain 1 1 Unbearnble pain
1 1

...........H H ~~~.~.~~!~.~~~I!.~?~~~.~~.~~~~.~.~~.p.~~i.~~!.tM.t~~.~.~.~p.~~~~~.~~~~.~~~~~ .

PATIENT PAIN REASSESSMENT:

•

How much pain do you bave Dm! ? (Pleue ask patient to mark liDe witb one vertical slasb)

No pain I~-----------------~

Pbysician CommenlS:

Thank you very mucb for your participation !
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4.9 Qutcome Assessment Criteria

4.9.1 Primary Outcomes: Seriaus Outcomes

The occurrence of serious outeomes was determined by review of the Medical chans

of all admitted patients by the principal investigator. Operative, pathologie, or radiographie

reports, as weil as laboratory test were used to confirm the presence of any serious outcome

noted in the Medical chan. Serious outcomes were defined as:

• Perforation of an abdominal viscus

• Bowel Obstruction: Complete or partial

• Gastro-lotestinal Hemorrhage

• Intra-Peritoneal Hemorrhage

• lotta-Abdominal Abscess formation

• Ischemia of abdominal viseus

• Peritonitis or intra-abdominal abscess

• Sepsis syndrome, using American College of Chest Physicians definition80 of two or more

of: i) temp >38 or < 36°C, ü) heart rate> 90, li) respirations> 20 or PaC02 < 32,

iv)WBC> 12,000 or <4000, or > 10% band, and the presence of end organ dysfunction

with elevated lactate, oliguria or Pa02/Fi02 < 280.

4.9.2 Primary Outcomes: Narcotic Requirement

As discussed under 3.4, "Pain: Its Control, Theory, and Measurement", the

assessment of pain severity is problematic. Even given that pain severity has been

meaningfully quantified, there is no agreement as ta a threshold amount of pain at which
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opioid analgesics are "required". Therefore, four measures ofnarcotic requirement were used

ta assess the frequency of patients with abdominal pain requiring narcotic analgesics : 1) the

patient's assessment of need for analgesic, 2)whether analgesics were actually given in each

case, 3) whether physieians intended ta arder narcoties, and 4) the physician's assessment af

narcatie requirement ineluding thase patients in whom nareaties were withheld for any reason

ather than insufficient pain severity. The last definition of nareotie requirement was intended

ta capture patients who are eurrently denied nareotie analgesies, but who would be eligible

for a future randomized clinieal trial on the safety of nareoties in acute abdominal pain. The

four measure are deseribed below.

4.9.2.f Patients' assessment ofNarcotic Requirement

Patients assessment of nareotie need was measured by their response ta the question:

"00 you need a strong pain killer" (see Appendix 1: InterobselVer Reliability of Physical

Exam). The phrasing of this question attempted ta parallel the question for physidans

regarding analgesia need. Identieal wording could not be used as the terms "nareatie

analgesicn would not have been comprehensible ta the majority of patients. Instead, the

phrase "strong pain-killer" was chasen as an equivalent, and more recognizable, phrase. In

addition, patients were asked if they needed. "any kind of pain killer" in arder ta tap iota

patients who wanted relief from their pain, but wauld nat go 50 far as to say a "strong pain

killer" was necessary.

4.9.2.2 Narcotic Requirement as Measured 6y Actual Analgesie Use

Secondly, the frequeney of patients requiring opioid analgesies was measured by the

number of patients who aetually reeeived narcoties in the emergency departrnent This data
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was abstraeted directIy from nursing records of narcotic administration, which are highly

aceurate due ta administrative policies regarding controlled substances. This data was

available for ail patients whether a questionnaire had been completed or not

4.92.3 Physicians' Assessment ofNarcotic Requirement

The frequency of patient requiring narcotics was assessed by, physicians' response ta

the question: "Will you order a narcotie analgesic for this patient". Physicians could respond

~'Yes" or ~'Na" only ta tbis questions, with "yes" responses defmed as indicating need for

analgesia for measure 3. (f they responded "no", physicians were asked ta chose the main

reason why not, from a List of 6 options: pain not severe enough ta require narcatic,

consultant may abject, narcotic anaJgesic may mask the diagnasis, other treatment may relieve

pain or other reasan (with space provided for the physician to elaborate, see Appendix 1:

Interobserver Reliability of Physical Exam). If "Pain not severe enough" and another reason

applied, physicians were instructed ta choose Hpain not severe enough". In this manner, it

could he determined whether physicians' decisions were based primarily on a perception that

the pain was not severe enough to warrant a narcotic analgesic, rather than fears regarding

the safety of narcaties or ather reasons. The wording of the question deliberately avoided

asking physicians to make hypothetical judgments such as "would yau arder a narcatie";

respanses ta hypothetical questions may not reflect aceurately actual behaviour. lnstead, the

focus was on what physicians had actually decided ta do.
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4.92.4 Proportion o/Patients Requiring Analgesies: Definition/or Determining Feasibility

None of the previous three measures are ideal ta determine the proportion of patients

with acute abdominal pain who "require" narcotics and thus would he eligible for a

randomized clinical trial. The physicians assessment, (measure 1), has the advantage of

reflecting the fact that the final decision regarding whether narcotics are given or withheld is

ultimately made by the treating Physician, with varying degrees of input from nurses and the

patient themselves. Also, in a future randomized clinical trial, decisions on patient eligibility

would likely be made by emergency physician, thus the physician's assessment of narcatic

requirernent is the most aceurate predietor of eligibility for future trials.

However, it is recognized that at present, sorne physicians may withhold narcotie

analgesics out of concems of masking the diagnosis, consultant objections, or one of the

other reasons listed above. Such patients in fact have abdominal pain severe enough ta

require analgesics according ta the physician, and thus would be eligible for the proposed

randomîzed clinical trial. Thus, for the purposes of assessing potential patient enroUment of a

future randomized clinical trial, ··need for analgesic" should include all patients who are

currendy given narcotie analgesics, plus those patients in whom narcotics are withheld for any

reason other than uPain not severe enough".

4.9.3 Physician Inter.observer Reliability a/the Abdominal Exa",

In a convenience sample of patients presenting when there was double physician

coverage in the Emergency Department, bath physicians were asked to independently

complete a standardized abdominal exam forro (see Appendix 1: Interobserver Reliability of

Physical Exam). This farm was modified from an ongoing world-wide abdominal pain
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database which had enrolled over lOO~OOO patients ta date81
.82,83 and listed 9 signs pertinent to

the examination of the abdomen, each of which were marked as present or absent The

location of maximum tendemess was indicated on a three by three grid overlying a diagram of

the abdomen. Finally~ physicians commented on whether the patient had peritoneal irritation

on exam~ and rated their degree of certainty on a 5 point Likert scale.

4.9.4 Secondary Outcomes:

In addition to the primary objectives~ 19 other end-points were collected to better

describe the acute abdominal pain population. Two main sources were used: review of

the emergeney department or inpatient Medical records, and questionnaires completed by

the physician and patient. The specifie methods used to colleet secondary data are

described below:

4.9.4./ Telephone Fol/ow-liP and Medical Chan Review

1. Return visits within 2 weeks of study enrollment among patients initially discharged from

the emergency department were determined by telephone interview and verified against

the Medical chart. Return visits were funher classified as planned or unplanned.

2. The rate of subsequent unplanned hospitalization among eligible patients initially

discharged from the emergency department was assessed by telephone interview and

verified against the Medical chan.

3. The rate of positive and negative laparotomies among eligible patients initially

discharged from the emergency department as reported by patients and verified by

operative records was recorded. Laparotomies were classified as "positive" if any of the
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seriaus conditions listed in section 4.9.1 above were found at operation. The pathology

report was used to verify the operative report when applicable (e.g., appendicitis or intra­

abdominal neoplasm). b) The rate of positive or negative laparotomies within 2 weeks of

study enrollment among patients initially admitted from the emergency department was

detemùned in a similar manner.

4. The ail cause mortality rate within 2 weeks of study enrollment was determined for

patients initially discharged from the emergency departrnent by Medical chart review for

patients who died at the Ottawa Civie Hospital. Telephone contact of next of lcin and/or

family physicians was used to determine if patients had dierl elsewhere. b) The aU cause

mortality rate for patients initially admitted from the emergency department was aIso

determined by Medical chart review.

5. The number of abdominal pain patients who were excluded, and reason for

exclusion was determined for aIl patients presenting with an abdominal or pelvic

complaint during the study period by daily review of the emergency treatrnent record of

treatment. This data was collected for planning of any future randomized clinical trials on

the safety of narcoties in this patient population.

6. Patients eligible for the study and discharged from the Emergency Department were

classified as lost to follow-up if telephone contact could not he made after seven attempts

within two weeks, including attempting ta contact next of lcin and family physicians.

7. If a narcotic was ordered by emergency physicians, the specifie drug, dosage, and route

was abstracted from the Medical chatt.
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8. The proportion of study eligible patients referred for surgical consultation was

abstracted.

4.9.42 Patient and Physician Questionnaire

9. The number of patients for whom pbysicians indicated they would NOT arder

narcotic analgesics was recorded on the study questionnaire(see FifJUre 1).

10. The primary reason tbat narcotics were withheld was recorded.

Il. The physicians' impression of the patient's pain severity was assessed via

standardized 100 mm VAS.

12. The patient's perception of tbeir pain severity on an identical scaIe.

13. Physicians indicated if the patient had signs of peritoneal irritation, recorded as yes or

no.

14. Physicians aIso recorded their confidence in the presence of peritoneal irritation on a 5

point Likert scale (see Appendix 1: Interobserver Reliability of Physical Exam).

15. Physicians repeat pain severity rating on the VAS scale was repeated on those patients

who stayed in the emergency departrnent for longer than one hour (see Figure 2).

L6. The patients repeat pain severity rating on VAS was reassessed after 1 hour on those

not discharged by that rime.

L7. The repeat exam for presence of peritoneal signs was conducted after 1 hour.

L8. The confidence in the presence of peritoneal irritation was reassessed after 1 hour

19. Any difficulties arising in the implementation of this study were recorded, for possible

modification of future randomized clinical triai protocols.
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4.10 Sample Size Requirements for Equivalence Trials

Prior to initiating this studYt sample size calculatians were undertaken ta determine

how precise an estimate of the primary endpain~ serious auteome ratet could he achieved

\Vith the resources and time available.

The purpose of the proposed clinical trial is ta establish the equivalence af narcotics

and placeba in the rate of serious outeomes in acute abdaminal pain. This has implications

for the planning of the trialt particularly the formulation of the test hypothesis and the sample

size calculations.84
t
8S When determining the effectiveness of a new therapy, a null hypothesis

of no difference between tberapies is tested: rejection of the null hypothesis allows acceptance

of the superiority of the new therapy. Howevert when the intent is ta establish equivalence of

two therapies, the null hypathesis should not be farmulated in the same manner.8S Rather, a

null hypothesis of superior efficacy of the new therapy ta control by sorne clinically important

difference should be used in equivalence trials. Rejection of this nun hypothesis permits

acceptance of the altemate that the two treatments are not different by any clinically

important amount. Donner (p. 202) gives sample size calculations based on such a hypathesis

test in Equation I.lW
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• Equation 1: Sample Size for Equivalency Trials

Null and Alternative Hypotheses:
ho:Pc ~ PE +ô

hll:Pc < PE +ô

•

(

Za ~2P(l-P) +Z~ ";PE(l- PE)+Pc (1- Pc »)2
n =2 ------~--------

~ -P. -liE C

where n =Total sample size
Za.= Quantile of the normal standard deviation for the probability of type 1error
Zp =Quantile of the normal standard deviation for the probability of type II error
Pe=Proportion of experimental group with outcome
!:c = Proportion of control group with outcome
P = Pooled proportion (Pc + Pc)/2
li =Minimal clinically important difference in proportion with outcome

It was known that on average 50,000 patients are seen annually at the participating

Emergency Department; thus 25,000 patients were expected to he seen within 6 months of

data collection. A pilot study by Dr. James Quinn done at an emergency department serving

a similar population in the same city demonstrated 9.5% of all emergency depanment patients

had alxlominal pain. It was unknown what proportion of patients with alxlominal pain would

be eligible for the study (Le., had acute abdominal pain, an uncertain diagnosis, and no contra-

indication ta opioids). Therefore sample size projections were made using two different

assumptions of the proportion of abdominal pain patients who would he eligible. 1)

Assuming 50% of the 9.5% of patients with abdominal pain would he eligible for the study, or

4.75% of all patient seen, then 1187 patients could he enroUed in 6 months. 2) If 30% of

abdominal pain patients were eligible, or 2.85% of all emergency department patients, then

750 patients would he entered in 6 months. The following table presents the expected
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precision attainable with 6 months of data collection using different rates of patient eligibility

and rates of serious outcome:

Figure 3: Sample Sïze Calculations

°/0 of Total # Eligible ok of Eligible Upper CI LowerCI
Patients Patients Patients w.
Eligible Serious Outcomes

2.85°"- * 750 1.00% 2.09 0.45
2.85% 750 2.00% 3.36 1.17
2.85% 750 4.00°" 5.73 2.76
4.75% t 1187.5 1.00% 1.80 0.54
4.75% 1187.5 2.00% 3.01 1.31
4.75°k 1187.5 4.00°/0 5.32 2.99

* Assuming 30% of all abdominal pain patients eligible

t Assuming 50% of all abdominal pain patients eligible

Thus, over a wide range of possibilities, it seemed reasonable that 6 months of data

collection wouId allow acceptable precision in estimating the serious outcome rate.

4.11 Data Analysis

Due to the observational nature of this study, the majority of statistics reported are

descriptive.

4.11.1 Discrete Outcomes

When appropriate, simple proportions and percentages were reported for each

discrete outcome. Between group proportions were compared against the null hypothesis of

no difference using the Chi square statistic. For example, the rate of serious outcomes was

compared between those patients with and without returned questionnaires. For
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• polychotomous outcomes such as fmal ED diagnosis, groups were combined ifthere were

fewer than five subjects in each ceIl. A 5% significance level was used in all cases.

For primary outcomes, 95% upper and lower confidence bounds were also reported,

calculated using the Score Method with continuity correction.16 (Equation 2) rather than the

commonly used Wald method (Equation 3). Vollset has shown that the Wald method

performs poody in producing confidence intervals that contained the true parameter value in

computer generated simulated trials when the underlying proportion, p, was close to 0 or 1.86

ln contrast, 95% confidence intervals produced by the Score method with continuity

correction covered the true estimate at [east 950/0 of the time, even when p was less than 10/0.

However, the Score method was found to be conservative, in that the lower boundary slightly

exceeded 95% in aIl cases. However, of 13 methods investigated, Vollset recommended the

Score method due to its consistent coverage and conservativeness.

Equation 2: Score Method with Continuity Correction

where

1

( 1) Z2 ~ ( 1) x±- Z2
x±:; +T Z~ x±2" - n2 +f

- - +---------
n+Z! - n+Z2

a a

x= number of success
n= number of trials
Z(l=I-a quantile of the standard normal distribution

Equation 3: Wald Method

•
P ±za~P(I:p)

where p= proportion trials positive
z= l-a quantile of the standard normal distribution
n= number oftrials
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4.11.2 Physician Agreement on the Abdominal Exam

For diehotomous categorical da~ such as physician agreement for the presence of

peritonitis, the kappa statistic was used.87 For agreement on the location of maximal

abdominal tendemess, the weighted kappa statistic was employed ta allow credit for varying

degrees of agreement87
• For ease of calculation, the weighted kappa is calculated in terms of

the proportion of disagreement, and weights are assigned corresponJing to the degree of

disagreement. The weights for degree of disagreement on location for abdominal pain were

assigned as indicated in the following diagrams" with "0'" representing perfeet agreement and

'~2" representing maximal disagreement. Thus, for right upper quadrant location of maximum

tenderness, if the second physieian aIso observed right upper quadrant tendemess, then the

kappa weight assigned would he "0". However, if the second physician chose left upper

quadrant, a disagreement weight of "2" would be assigned.
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• Figure 4: Assignments of Weights for Agreement on Location of Maximum Tenderness
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The weighted kappa, Kw, is given by 87:

Kw =1- ql?
qE

q t =Iwfo
o N q~ =I

wfe

N
f. - rici
e - N

•

Where W=Weight
fo=Observed Frequency in each cell of r by c table
fe=Expected Frequency in each cell of r by c table
ri= Sum of observed frequencies in the ith Row in r by c table
Ci= Sum of observed frequencies in the ith Column in r by C table
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4.11.3 Continuous Outcomes

Means and standard deviations were reponed for aIl continuous outeome measures.

Student's t test was used to compare group means against the null hypothesis that both means

were drawn from the same population. Visual analog pain scores were treated as continuous

measures. Patient-physician agreement on pain severity scores were assessed using the

random effects lntraclass Correlation Coefficient, as given by Aeiss:88

Equation 4: Intraclass Correlation Coefficient

R= N_(,;,-.S_-_E.;....)__
N ·S+k 'R+(Nk -N -k)E

where N= number of subjects

k= number of raters

S= mean sum of squares due to between subject variation

R= mean sum of squares due ta between rater variation

E= mean sum of squares due ta error
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• 5. Results

5.1 Demographies of the Patient Population

Between October 1st, 1995 and April 30th 1996, 31,772 patients presented ta the

Emergency Department. Of these, 860 patients (2.7%) were found ta be eligible. The flow

of patients into the study is presented in Figure 5 and Figure 6.

Figure 5: Flow diagram of patients ioto the study.

31,772 ED Patients

28,607 Non-Abdominal Pain (90%)

3164 Patients with Abdominal Pain (10%)

2304 Ineligible Patients (7.3%)

•

860 Eligible Patients (2.7%)

384 Questionnaire NOl Relurned (1.2%)~
477 Questionnaires Returned (1.5%)
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• Figure 6: Diagram of Patient Flow Within the Study

860 Eligible Patients

183 Admitted from ED (21.3%) ~
677 Discharged from ED (78.7 %)

9 Lost to Follow-Up (1.0 %) ~
668 Followed-up by 3 weeks (77.7%)

625 No Retum to ED (72.7%) ~
43 Returned to ED (5.0%)

34 Discharged from ED (4.0%) ~
9 Admitted On Return (1.0%)

3 No Surgery (0.3%) ~
6 Required Surgery on Return (0.7%)

•

Of 3164 patients who presented to the emergency depanment with a chief complaint

of abdominal pain, 2304 were excluded and thus the 860 eligible patients represented 27 % of

aIl abdominal pain. The breakdown of the reasons for exclusion of the 2304 patients is

presented in Table 2. Pain duration of greater than 48 hours was the most common

exclusion criteria, followed by patients in whom abdominal pain was not judged ta he the

primary complaint by the emergency physician.
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• Table 2: Frequency ofindividuai Exclusion Criteria

Reason For Exclusion

Pain> 48 Hours

Pain Not Primary Complaint

Suspected Renal Colic

Recurrence of Pain with Established Diagnosis

Pregnancy

Direct ta Specialist

Less than 16 years old

Previously Enrolled

Referred with a Diagnosis

Recurrence ofNon-Specifie Abdominal Pain

Allergy ta Demerol

Suspected Aneurysm

Traumatic Abdominal Pain

Confusion or Language Barrier

No Emergency Chart

Allergy ta Morphine

Peritoneal Dialysis

Hemodynamically Unstable

Frequency
N=2304 0/0

752 32.6

524 22.7

260 11.3

189 8.2

124 5.4

90 3.9

87 3.8

59 2.6

57 2.5

55 2.4

29 1.3

20 0.9

15 0.7

14 0.6

Il 0.5

9 0.4

6 0.3

3 0.1

•

The demographic characteristics ofthe study population are outlined in Table 3. The

aeute abdominal pain population seen at the Ottawa Civic Hospital had a mean age of41.0

years, age range of 16-95 years, and 61.1 % were female. Although the mean age was higher

in the groups ofpatients with a completed questionnaires (z=2.09, p=O.014), the admission

rate, surgieal rate, and rate ofserious outeomes were similar.
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Table 3 : Demographie and Clinicat Cbaracteristie of AlI Eligible Patients, and Patients

Witb and Without Returned Questionnaires

Characteristic Ali Patients Questionnaire No Questionnaire
Returned Returned

N=860 % N=477 0/'0 N=384 0/'0

Mean Age, years 41.0 39.8t 42.4t
(S.D.) (18.4) (17.1) (19.9)

Female 526 61.1 285 59.7 241 62.8

Admitted 188 21.9 IDS 22.6 SO 20.8

Surgery S7 10.1 50 10.5 37 9.6

Serious Outcome 66 7.7 34 7.1 32 8.3

t z=2.09, p=O.OI4

The emergency physician final diagnosis is presented in Table 4. Serious outcome

included all diagnoses corresponding to the definition given in section 4.9.1, "Primary

Outcomes: Serious Outcomest'. Non-specifie abdominal pain and gastro-enteritis were the

two most common diagnoses in aH groups, but there was a statistically significant difference

between patients with and without retumed questionnaires in the type ofdiagnoses

<x:!12=33.8, p=O.OO 1). Specifically, biliary colic and appendieitis were nearly twice as

eomman in the questionnaire returned group, and urinary tract infection was the diagnosis

more often among tltose patients without a retumed questionnaire.
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• Table 4: Comparison of Final Diagnosis, Patients Witb and Witbout Questionnaires

Diagnosis AU Patients Questionnaire Questionnaire
Returned Not Returned

N=860 % N=476 % N=384 %
Abdominal Pain, Not 220 25.6 127 26.7 93 24.2
Yet Diagnosed
Gastro-enteritis 139 16.2 75 15.8 64 16.7

Gastric / Esophageal 74 8.6 42 8.8 32 8.3

Pelvic Pain 73 8.5 34 Î.l 39 10.2

Billary Colle 62 7.2 44 9.2 18 4.7

Seriaus Outcomes 59 6.9 28 5.9 31 8.1

Appendicitis 54 6.3 38 8.0 16 4.2

Urinary Tract 52 6.0 17 3.6 35 9.1

Constipation 33 3.8 15 3.2 18 4.7

Abdominal Wall 25 2.9 13 2.7 12 3.1

Biliary / Hepatic, Other 24 2.8 16 3.4 8 2.1

Irritable BoweVSpasm 18 2.1 10 2.1 8 2.1

Systemic 14 1.6 7 1.5 7 1.8

Diverticulitis & Other 13 1.2 10 1.7 3 0.5
Intestinal

X2
13 =31.6, p=O.003

5.2 Rate of Returned Questionnaires

Of the 860 eligible patients, physicians returned questionnaires for 477 patients

(55.4%). However, not all questions were answered on returned questionnaires. The degree

of eompletion of questionnaires is described in Figure 7. Note that 78.6% of returned

questionnaires were either completed or missing a response ta ooly one item.

•
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• Figure 7: Frequency Histogram for Number of Items Responded to on 477 Returned

Questionnaires

•

The response rates to each item on the questionnaire are listed in Table 5. [n total,

402 out of 4608 total items were incomplete (8.7%). [n general, items addressed to the

patient were most frequently ineomplete. Arnong the items addressed to physicians, the pain

severity visual analog seale was the item they failed to complete most often.
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• Table 5: Frequency of Questionnaire Items not Answered

Questionnaire Item

Physician's assessment of pain severity
If no narcotics, reason why not
Certainty of peritoneal irritation
Will yaur arder narcotic analgesics
Certainty of Presumptive Diagnosis
Does the patient have peritoneal irritation
Time of Initial Assessment
Presumptive Diagnosis
Duration of Pain

Patient: "Do you need a strang pain killer ']"
Patient: "Do you need any pain killer 'l"

Patient assessment of pain severity

5.3 Principal Outcomes

5.3.1 Objective 1.1: Incidence o/Serious Outcomes

Frequency Percentage
No Response

N::402

52 12.9

39 9.7

28 7.0

26 6.5

23 5.7

22 5.5

19 4.7

10 2.5

1 0.2

67 16.7
63 15.7
52 12.9

•

At least one serious outcome occurred in 67 of the 860 eligible patients with acute

abdominal pain (7.8 %). Table 6 presents overall serious outcome rate~ broken down inta

individual types of serious outcomes. Nine patients experienced more than one serious

outcome: six subjects with bath perforation and peritonitis were classified as peritonitis, two

patients with both ischemic and obstructed bowels were classified as ischemic bowel, and one

patient with a bowel obstruction and gasno-intestinal hemorrhage was classified as a bowel

obstruction. Partial bowel obstruction was the most common serious outcome, followed by

complete bowel obstruction and peritonitis.
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• Table 6: Objective 1.1, Frequency of Serious Outcomes for Ail Patients

Serious Outcome Frequency Percentage 95% Confidence
N::860 Interval (of % )1

Total, at least 1 Complications 67 7.8 6.1-9.8

Death 3 0.3 0.1-1.1

Peritonitis or Abscess Il 1.3 0.7-2.3

Perforation 10 1.2 0.6-2.2

ISl:hemil: Bowel 4 0.5 0.2-1.3

Bowel Obstruction, Complete 13 1.4 0.8-2.5

Bowel Obstruction, Partial 19 2.2 1.4-3.5

Hemorrhage 5 0.6 0.3-1.6

Sepsis 2 0.2 0.0-0.9

1 Score Method, Continuity Corrected86

Serious outcomes were then compared between the group of patients with returned

questionnaires versus those without No statistically significant difference occurred between

the two groups in rates of serious outcome (Table 7).

Table 7: Frequency of Serious Outcome , With and Without Returned Questionnaire

•

Serious Outcome

Yes
No

X!l =0.437, p=O.51

Frequency,
Questionnaire

N=477
34

443

S4

Frequency,
No Questionnaire

N=384

33
351
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5.3.1.1 Deaths

Three patients dierl during the course of this study. The fust patient was an 85 year

oid woman who presented comatose, with severe necrotizing pancreatitis and hypotension.

In consultation with the patient's family, it was decided not ta continue aggressive

resuscitation, in view of her poor prognosis. The second patient was a 94 year oid man with

a final emergency departrnent diagnosis of small bowel obstruction. This patient died of an

acute myocardial infarction five days after presentation. The third patient was a 70 year oid

male, who had been referred ta the surgical service after having received narcatic analgesics.

The patient was Iater discharged by the surgical service with a diagnosis of non-specifie

abdominal pain, but re-admitted four days later with acute cholecystitis. The patient suffered

from severe concomitant COPD, and was tao ill ta undergo invasive surgery. Therefore, a

percutaneous cholecystostomy was performed which the patient tolerated weIl. The patient

died of aeute respiratory failure 37 days after study enrollment AlI of these patients had

received narcoties; however, it is unlikely that this contributed to the deaths of the fust two

patients, as bath patients had diagnoses that ultimately turned out ta be correct at the time of

their deaths. [t is less clear that narcotics did not the interfere in the initial diagnosis of the

third patien~ and whether failure ta make the correct diagnosis on the initial visit contributed

to the patient's ultimate demise.

5.3.2 Objective 1.2: Narcotic Requirements

Four different measures were used to detennine how often patients, presenting to the

Emergency Department with abdominal pain, required opiod narcaties. The number of
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patients that actually received narcotic analgesics in the Emergency Departmen~ as

determined by chart reviewy was the first measure. In all250/860 or 29% of abdominal pain

patients received narcotie analgesies (95% confidence intelValy 26.1-32.2).

Nex~ in the sub-sample of patients for whom a questionnaire was returned, physicians

were asked ta indicate whether they would arder a narcotic analgesic (Table 8). Ifphysicians

withheld narcatics, they were asked to indicate their reasan for doing so. In the 450 cases

where this item was answered, physicians stated they would order narcatics 28.7 % of the

time, similar ta the proportion of patients that in the end actually reeeived narcoties.

Table 8: Objective 1.2, Pbysicians' Assessment of Narcotic Requirement

Physicians Response ta question: Frequeney

uWill you arder a nareatie analgesie. N=450 (%)
If n04 please give reason why nof'
uYes'" 129 28.7

UNa'\ Reasan: ~~Pain nat Severe" 213 47.3

"No", Ali Other Reasons 95 21.1

·~No'\ No Reasan Given 13 2.9

95% CI (%)

24.5-33.1

41.5-50.~

18.7-26.6

1.6-5.0

•

Patients response to the question HDo yau need any Idnd of pain killer" and ~~Do YOll

need a strang pain killer'?" were the third and fourth items used ta assess narcotie

requirement., and are presented in Table 9•
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Table 9: Objective 1.2, Patients' Assessment of Narcotic Requirement

Yes (%)

95% CI (%)

"Do you need any
pain killer"
N::4IJ (%)

237 (57.4)

52.5-62.2

"Do you need a
strong pain killer"

N=409 (%)

154 (37.7)

32.8-42.6

•

Narcotic requirement~ for the purpose of detennining eligibility for the proposed

randomized trial~ included cases in whom physicians decided ta give narcotics't as well as

those where narcotics were withheld for any other reason than "pain not severe enough" (see

section 4.9.2, "Primary Outcomes: Narcotic Requirement"). For the 410 patients for

whom physicians did not answer the question "will you arder a narcotic analgesic", need for

narcotie was detennined by whether the physician actually ordered an analgesic or not. In

total, 321/860 (37.3 %) of subjects met titis definition of narcotic requirement and are

presented in Figure 8•
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Figure 8: Frequency of Patients Requiring Narcotics for Entry into Future Clinical

Trial

Physician Responded
Ta Question?

1
1 1

Vas No
N-450 N..41 0

1 1

"WiIl you arder narcotics 1" Given Narcotics?
1 1

1 1 1 1

Yes No Yes No
N::129 N-321 97 N-313

1

Reasan?
1

1 1 1

Aeason Other ThBn Pain Not Severe No Reasan Given
Pain Not Severe N-213 N=13

N::95

Total Patients Requiring Narcotics (Eligible for Future Clinical Trial)

=129+95+97

=321
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5.3.3 Serious Outcomes AmollgPatients Requiring Narcotic Analgesies

Among the 321 subjects defined as requiring narcotics above, 36 serious outcomes

were observed (11.2%), as shawn in the Figure 9.

Figure 9: Frequency of Serious Outcomes Among Patients Requiring Narcotic

Rasponded
To Question ?

1
1 1

Vas No
N=450 N=41 0

1 1

"Will you order narootics ?" Given Narcotics?
1 1

1 1 1 1

Yes No Yes No
N=129 N=321 97 N=313

1 1 1

serfaus Outcames Reason? sertaus OUtcomes
141129* 14197*
(10.go.4) (14.4%)

1
1 1 1

Reason Other Than Pain Not Severe No Reason Given
Pain Not Severe N=213 N=13

N=95

1

serfaus OUtcornes
8195-

(8.4°.4)

Estfmated overall serlou8 outcome rate =14* + 14* +8* = 36/321

=11.2 %

(SS% CI: 8.1-15.3 %)
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5.4 Secondary OutcoDJeS

5.4.1 Objective 2.1:Patient.Physician Agreement on Needfor Analgesies

Physieians and patients agreement regarding the need for analgesies was measured

directly, by comparing the patient and physician categorical assessments of need for

analgesics, as well as indirectly, by comparing patient and physician pain severity ratings.

5.4././ Patient-Physician agreement on Needfor Analgesies: Categorical Measures

Patient-physician agreement on need for nareotie is presented in Table 10. Answers

were provided for both questions in 390 cases. The overall agreement between patients and

physicians was only moderate, with a Kappa value of 0.53 (95% CI: 0.43 ta 0.63). Of note,

in 57/147 (38.8%) of patients that stated they needed a strong pain klller, physicians felt

narcotie analgesics were not required.

Table 10: Objective 2.1, Patient-Physician Agreement on Need for Analgesies

"Do you need a "Will you arder a narcotie
strong pain killer'!" analgesic for titis patient T'
(Patient) (Physician)

No Yes Total

No 220 23 243

Yes 57 90 147

Total 277 113 390

As discussed in section 5.3.2, Objective 1.2: Narcotic Requirements, physicians

occasiona1ly withhe1d nareoties for reasons other than that they felt the patients pain was not

severe enough to require narcoties. Therefore, patient and physician agreement regarding

need for analgesies was re-analyzed, eonsidering physieians reasons for withholding nareoties.

Cases where the physician withheld nareotics for reasons other than "Pain not severe enough"
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• were included as requiring narcotics according to the physician (Table Il). Again, however,

agreement was ooly moderate, with a Kappa value of0.46 (95% CI: 0.37 ta O. 54).

Table Il: Patient-Physician Agreement on Narcotic Requirement, accounting for

Physician Reasons for Withholding Narcotics

Patient: "Do you "Will you arder a narcotic
need a strong pain analgesic for this patient '1"
killer 1" (Physician)

No Yes Total

No 182 36 218

Yes 73 118 191

Total 255 154 409

5.4.12 Patient-Physician Agreement on Needfor Analgesies: Pain Severity

Patient-physician agreement on pain severity was examined by plotting the frequency

distribution ofdifference between patients' and physician' assessments of pain severity on the

100rnm visual analog scale. Physician pain assessments were subtraeted from the patient's

pain score and are presented in Figure 10. Positive values in the horizontal axis of the figure

represent the physician's under-estimation of pain severity relative ta the patient's

assessment. From the histogram, we see that in nearly 50% of cases, physician's pain severity

assessments were 20 mm or less severe than the patient's self assessment. In nearly 30% of

case, the discrepancy was as large as 30mm.
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• Figure 10: Frequency Histogram of Patient-Pbysician Difference in Pain Severity
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Ta examine whether disagreement regarding need for analgesia was related ta

perceptions of pain severity, the patient-physician differences in pain scores were calculated

by subtracting physician scores from patient scores. The Mean differences in pain scores are

presented in Table 12, braken down by patient and physician categarical assessments of need

for analgesics. Again, we see that the patients' self-assessments of pain severity were higher

than the physicians' assessment, as demonstrated by the positive Mean difference in pain

scores seen in ail ceUs. Differences in pain severity assessments were largest (25.9 mm) when

the physician stated she or he would not arder a narcotic, but the patient felt a strong pain

killer was needed, suggesting that disagreement regarding need for analgesics may he related

• ta divergent perceptions of pain severity.
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• Table 12: Mean Difference in Patient-Physician Pain Severity Scores, by Categorical

Assessments of Need for Narcotics

"Will you arder a narcotic analgesic 'l"
(Physician)

Mean Difference, VAS Score in mm (SO)

~~Do you need a strong
pain killer '!" (Patient)
No

Yes

Total
N=39 1

No Yes Total
10.0 (20.5) 4.3 (13.8) 9.4 (20.0)

N=2l8 N=23 N=241

25.9 (27.1) 12.4 (17.6) 17.7 (22.7)
N=56 N=88 N=I44

13.3 (22.8) 10.7 (17.1) 12.5 (21.3)
N=274 N=111 N=385

•

Ta further examine the relationship between perception of pain severity and

assessment of narcotie requirement, the mean differences in patient and physician pain

severity assessments on 100 mm visual analog scale were compared in Table 13, taking

physicians reasons for withholding narcotics into consideration. The difference in pain

severity was greatest when patients felt a nareotie was indicated, and physicians reason for

withholding narcaties was "pain not severe enaugh" (mean difference, 32.5 mm).
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• Table 13: Differences in Pain Severity, According To Patient and Physician Assessment

of Narcotic Requirement, and Physicians' Reasons for Withholding Narcotics

"Do you need a strong
pain lOUer?" (Patient)
No

Physician Reasons for
Withholding Narcotics

Mean Difference, VAS Score
innun(SD)

Pain Not Other
Severe Enough Reason

11.6 (19.8) 4.6 (22.0)
N=161 N=50

Total

9.9 (20.5)
N=211

Yes

Total
N=

32.5 (26.3)
n=28

14.7(22.1)
N=189

18.6 (26.8)
N=27

9.5 (24.6)
N=77

25.6 (27.2)
N=55

13.2 (22.9)
N=266

•

5.4./.3 Agreement ofPain Severity Scores: lntraclass Correlation Coefficient

Agreement between patients and physicians pain ratings in terms ofthe intraclass

correlation coefficient (ICC), was found moderate at 0.60 (F l, ,lia, 0.05=4.12, p<O.OOOl). The

intraclass correlation coefficient was then re-calculated, stratified according to patient and

physician assessment ofneed for narcotics, in Table 14. Again, poor agreement was

observed in cases where patients felt a narcotic was required but physicians disagreed.
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• Table 14: Intraclass Correlation Coefficient, According to Patient and Physician

assessment of Narcotic Requirernent

HDo you need a strong

pain killer?" (patient)

"Will you arder a narcotic analgesic 'Zu

(Physician)

Na

Yes

No

0.73

0.14

Yes

0.51

0.56

•

5.4.2 Objective 2.2: Inter.Physician Agreement on the Abdominal Exam

The fallowing table presents the inter-physician Kappa statistic for agreement of

several physical signs considered ta be clinically important in the diagnosis of acute abdominal

pain. Due to logistical prablems in arranging repeated examinations by twa staff physicians.

the agreement statistics are based on 44 comparisons.. which is reflected by the wide

confidence intervals.

Table 15: Objective 2.2, Physician Agreement on Abdominal Exam

Kappa 95% Confidence
Interval

Location of Max. Tendemess 0.52 0.38 to 0.65
Murphy's Si~n 0.49 0.23 ta 0.75
Presence of Peritoneal Irritation 0.47 0.03 ta 0.90
l\1ovement Pain 0.30 0.01 ta 0.60
Guarding 0.26 -0.02 to 0.55
Rebound 0.24 -0.04 ta 0.53
Percussion Sign 0.11 -0.19 to 0.40
Distention -0.04 -0.24 to 0.16
Bowel Sounds 0 0
Rigid Abdomen 0 0
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Overall agreement on the location of maximum tendemess improved when partial

credit was given for near-agreemen~ as assessed by the weighted kappa using weight scheme

outlined in section 4.11.2. The overall weighted kappa was 0.70. Simple kappa statistics for

agreement on each location of abdominal pain are presented in Table 16. The right lower

quadrant, right upper quadrant and epigastric locations showed moderate to good reliability.

Table 16: Objective 2.1. Agreement for Location of Pain

Kappa 95% Confidence

IntelVal

RLQ 0.74 0.53 ta 0.95
RUQ 0.65 0.20 ta 1.00
Epigastrum 0.64 0.37 ta 0.90
Supra-Pubic 0.45 0.01 ta 0.90
L Flank 0.37 -0.19 ta 0.93
LLQ 0.33 -0.08 ta 0.74
Peri-Umbillical -0.03 -0.08 ta 0.0 l
R Flank -0.04 -0.09 ta 0.02
LUQ 0 0

5.4.3 Objective 2.3: Relationship between Opiod Analgesie use and Serious Outcome

The occurrence of serious outcomes was compared between patients who received

narcotie analgesics and those who did not in Table 17. A significant difference between

those receiving narcotics and those who did not in terms of eventual serious outcome rates

was found by '1.: analysis. Due to the observational nature of this study, however, no causal

inference can be made.
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• Table 17: Objective 2.3, Serious Outcome by Analgesie Status

Serious Outcome No Analgesie Received Total
Analgesie

N % N % N %
No 576 94.3 219 87.6 795 92.3

Yes 35 5.7 31 12.4 66 7.7

Total 611 - 250 - 860 -

5.4.4 Objective 2.4: Rate ofPositive and Negative Laparotomy

The baseline rate of laparotomies with or without surgical pathology (positive or

negative) among all patients is presented in Table 18. The negative laparotomy rate was low~

with surgical pathology absent in 5.8 %.

Table 18: Objective 2.4, The rate of positive and negative Procedures

Total that underwent Surgery

Positive Procedures

Negative Procedures

Surgery after discharge frorn ED

87/860 (10.1 %)

82/87 (94.2%)

5/87 (5.8%)

6/666 (1.3 %)

•

The type of surgery perfonned is outlined in Table 19. One patient underwent

multiple procedures. At laparotamy~ the patient was discovered ta have metastatic cancer~

and received a bowel resection and an incidental appendectomy. This patient was classified

as a bowel resection~ as this was the operations most direetly related ta the primary

underlying disorder. Alliaparoscopic procedures Oaparascopie chaleeysteetamy~

appendectomy) were classified as ulaparoscopy".
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Table 19: Description of Procedures• Positive Negative Total

Exploratory Laparotomy 13 0 13

Appendectomy 34 2 36

Cholecystectomy 4 0 4

Bowel Resection 5 0 5

Laparoscopy 8 2 9

Dilatation & Curettage 4 0 4

Colonoscopy 3 0 3

Upper Endoscopy 3 4

ERCP 4 0 4

Hernia Repair 0

Nephrostomy 0

Exam Under Anesthetic 0

Angiogram 0 1

Total 82 5 87

5.4.5 Objective 2.5: Rate o/Subsequent Retum Visits and Hospitalization

The total number of patients who returned ta the Emergency Departrnent after

diseharge from hospital. as determined by telephone follow-up at 3 weeks, is presented in the

following table. There was a trend towards higher re-admission rate among those who had

received narcoties, however the small number of occurrences in each group was small.

•
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• Table 20: Objective 2.5, Rate of Subsequent Retum Visits and Hospitalization among
Discharged Patients

Frequency, Frequency, Frequency,
Overall Given Narcotics No Narcotics
N=677 N=677 N=677

43 10 33

9 4 S

9 3 3

Return Visit to EO I

Subsequently Hospitalized2

Loss-to Follow-up Rate3

l ..,
;(-l=O.12, p=O.91

2;(\=3.40 continuity eorrected, p= 0.06
3 X2 l=1.04 continuity carrected, p=O.31

5.4.6 Objective 2.6: Type ofNarcotie Analgesie Vred

A variety of narcatie analgesics were used at the study center, ineluding demerol,

fentanyl. codeine and morphine. The frequency, dose range, and median dose of each

narcotie given are presented in Table 21. Meperidine was by far the narcatie most often

given at the study center, and usually at an initial dose of 25 mg.

Initial Dose

Table 21: Objective 2.7, Narcotic Choice, and Dose

Narcotic Type Frequency Dose Range Median
N=249 %

Meperidine 206 82.7 12.5-100 mg 25 mg

Morphine 8 3.2 2-Smg 3.75 mg

Fentany1 24 9.7 25-150 Jlg 87.5 Jlg

Codeine 10 4.0 60 mg 60 mg

Leritine 0.4 SOmg SOmg

•
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5.4.7 Objecti-ve 2.8: Reasollfor Withholdillg Narcotic Analgesie

The specifie reasons physicians gave for withholding narcoties are examined in Table

22. Physicians gave "Pain not severe enough" as the reason for withholding narcotics most

frequently, in 48.7% of cases. In 13.7% of cases, physicians stated they would try another

treatrnent for abdominal pain before giving narcotic analgesics.

Table 22: Objective 2.8. Physicians Reasons for Withholding Narcotics, and Mean Pain

Severity

Reason Frequency % MD Mean Pain Patient Mean

N=437 Score (mm) Pain Score (mm)

Will Order Narcotic 129 29.5

Pain not Severe enough 213 48.7

Other Treatment 60 13.7 42.5 60.6

Other Reason 13 3.0 62.2 57.8

Consultant May Object Il 2.5 72.0 77.3

May Mask Diagnosis Il 2.5 45.8 73.2

The type of "other treatments" attempted are presented in Table 23. Antacids were

used most often, followed by anti-spasmodic treatments.
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• Table 23: List of" Otber Treatments" Attempted

Other Treatments Attempted Frequeney %
N=60

Antacids +/- Viscous Lidocaine 25 41.6

Antispasmodic 8 13.3

Anti-Emetie 5 8.3

Rehydration 4 6.6

Antibiotics 3 5.0

No other treatment given 3 5.0

Ketorolac 2 3.3

Laxatives, Enemas 2 3.3

Catheterization 1.6

Miscellaneous 7 11.6

Finally, four Hother" reasons given by physicians for withholding narcotics in 13

patients. In 10 cases. physicians stated that the patient had deelined narcoties. One physician

stated analgesics UMay slow management process", one physician withheld narcoties due to ..

Borderline blood pressure", and in one case ~'Patient getting better" was reason for

withholding oarcoties.

5.4.8 Objective 2.9: Rate ofLoss To Follow-Up

Overaliloss to follow-up was low: records were located for aIl admitted patients, and

ooly 9/677 diseharged patients could not be contacted by telephone. Median rime to phone

contact was 16 days, with 75% ofparients contacted by 18 days. Proxy respondents were

used in only 89/677 attempted phone contacts (13%).

•
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6. Discussion

6.1 Demographies; Overall Patient Population

The study eligibility criteria were designed to simulate those ofa randomîzed clinical

trial of the safety of nareotic analgesics in aeute alxlominal pain. The patient population

captured by the current study was intended to he representative of the patient population that

would he enrolled in a future trial. Is the patient population of the current study typical of the

acute abdominal pain population in general '! To address this question, a comparison ta

previous studies of acute abdominal pain is presented below. Large discrepancies between

the patient population of the current study and those found in the literature would have

implications for the generalization of the findings of the current and proposed future studies

to other settings.

As discussed in section 3.3 of the literature review, only one abstract26 and two

clinical trials 2~.25 have prospectively addressed safety of narcotics in acute abdominal pain.

No demographic data are reported in the abstract26 or the study by Zoltie2S et al. ta allow

comparison. Attard24 et al. studied only inpatients: none the less, gender distribution and

mean age were similar when compared to the findings of the current study. Females

accounted for 52% of the Attard study, compared to 61% in the current study, and their

median age was 47 years compared to 40 years in this study. The most comman diagnosis in

the Attard trial was non-specifie abdominal pain (22%), followed by apPendieitis, perforated

peptie uleer, and biliary colle. Non-specifie abdominal pain, or abdominal pain not yet

diagnosed, was also the most common diagnosis in the eurrent study aceounting for the same
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proportion of patients as the Attard study. However, gastto-enteritis was the second most

common diagnosis in the current study, and biliary colle and appendicitis were less common

diagnoses. This finding is not surprising, considering all patients in the Attard study had been

referred and were ail admitted.

ln addition to the clinical trials, one observational study from an American university

hospital emergency department documented the age distribution and diagnoses from 1000

consecutive cases of abdominal pain. 19 The authors report that 40% of patients were between

15 and 24 years of age, but unfortunately do not report the gender breakdown. Abdominal

pain not yet diagnosed was the most common diagnosis there as well in 41 %, followed by

gastroenteritis in 6.9% and pelvic inflammatory disease in 6.7%. Appendicitis accounted for

4.3% of their patients and 27.4% of their patients were admitted ta hospital.

No marked difference in demographics was found between the current study and the

previous U.S. based studies. However, usage of emergency departments in Canada has been

found to differ from usage patterns in the U.S.: in general, a higher proportion of the

Canadian population uses the emergency department for primary care and have a lower acuity

of disease compared ta their U.S. caunterparts, presumably due to universal insurance

coverage. Therefare, there might he concems regarding the applicability of fmdings of this

study ta American settings. [f differences do exist between Canadian and US Emergency

departrnent populations, what would be the impact of such differences '1 If fewer patients

with acute disease present ta Canadian Emergency Departrnents, the seriaus outeome rate

determined in the present study might under-estimate similar rates in the V.S ..

73



•

•

The high exclusion rate of patients with abdominal pain is a potential weakness of the

current study: nearly three quarters of subjects with "abdominal pain" appear ta have been

excluded from the study. However~ this is in part due ta the definition of abdominal pain

used and the rnanner in which data on ineligible patients were collected. On initial

presentation ta the emergency departrnent~ all patients were asked for their main complaint

The presenting complaints of all patients were then recorded on the emergency registration

log~ which was used to sereen for potentially eligible patients which had not been enrolled by

physicians. Any patient found on the registration log with a presenting complaint of

abdominal pain or any other symptom referable ta an abdominal or pelvic organs was

screened by the research assistant for eligibility. AlI subjects thus screened were designated

as "abdominal pain'~; the definition of abdominal pain for screening purposes was deliberately

over-inclusive to prevent missing eligible subjects. Thus~ in 23% of patients screened for

eligibility, chart review revealed that abdominal pain was not the primary complaint [n

addition~ it had been decided at the outset to focus on acute abdominal pain: symptoms

greater than 72 hours was the most common reason for exclusion, accounting for 33% of

abdominal pain. Although the time-frame used to define acute pain was arbitrary, it does

refleet physicians perceptions of which patients are likely to experience acute complications.

Patients were entered into the present study 24 hours a day, seven days a week.

Inter-physician agreement data was not collected from midnight ta 8:00 a.m., as there was

only one staff physician on duty. Thus, the results should not be influenced by diurnal, nor

··day of the week" variation.
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Thus, the patient population from the corrent study appears comparable to those

reported in previous investigations into acute abdominal pain, and the exclusion criteria were

not overly restrictive. Therefore, the fmdings of this study should be generalizable ta the

wider population ofCanadian emergency department patients with abdominal pain for future

research.

6.1.1 Demographies and Comparability ofPatients With and Without Questionnaires

Questionnaires were returned for only 55% of patients. Do important differences

exist between the two sub-groups of patients with and without questionnaires necessitating

treating their data separately, or can the entire sample size of 860 patients be considered a

single population '!

The groups were similar with respect to gender, admission rate, serious outcome rate,

and operative rate. Although there was a statistically significant difference in mean age, the 3

year difference is not clinically important However, the two groups did differ in emergency

department diagnoses and rate of narcotic administration.

The differences in diagnosis between the two groups cao be characterized by higher

rates of appendicitis and biliary colle, among the questionnaire group, than in the group

without returned questionnaires. AIso, the frequency of urinary tract infections was lower in

the questionnaire group compared to the group without questionnaires. These three

diagnoses contributed three quarters of the total deviation from expected proportions in the

overall "1...
2 statistic. The higher rate of appendicitis is not surprising as physicians may have

been more careful ta complete questionnaires when they suspected the potentially seriaus
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diagnosis of appendicitis. Patients with biliary colle typically have severe pain and dramatic

presentations, and this may have reminded physicians ta complete the fonn. Urinary tract

infections, on the other hand, may present with other symptoms in addition to abdominal pain,

and thus physicians may have belleved such patients ta be ineligible. Physicians may aIso

have been reminded to complete questionnaires for patients when they considered ordering

anaIgesics, accounting for the difference in nareotie administration rate between the two

groups. Pain severity unfortunately cao not he compared between the (Wo groups, since this

data was missing by definition from the group that did not receive a questionnaire.

Thus overall, few differences existed between the groups of patients with and without

questionnaires. What differences did exist seem explainable by increased physicians

eompliance among patients of great interest ta the study: patients with suspected appendicitis

and biliary eolie. Such patients are more likely than others to have an uncertain diagnosis

while at the same rime requiring anaIgesics due to pain severity. Thus, the controversy

regarding the safety of narcotics amongst these patients is especially salient in this patient

population. Conversely, it appears that physicians were selectively non-compliant in patients

with suspected urinary tract infection who had abdominal pain as weIl. During data

collection, severa! physicians commented that they did not think sueh patients should be

eligible for the study, despite the faet that teehnieally, they met aIl study eligibility criteria.

Urinary tract infection rarely requires anaigesies, and the diagnosis is often elear to the

physieian. There is a strong argument that patients in whom there was a strong elinieal

suspicion for the diagnosis of urinary infection should he excluded from future elinieaI trials.
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Any differences that did exist between subjects with and without questionnaires will

have had the greatest impact on the data contained within the questionnaire itself: namely,

physicians presumptive diagnoses, assessment of peritoneal irritation, intention ta order

narcotics, reasons for withholding narcotics, and pain severity assessments. The potential

effect of selection bias will be discussed for each of these questions separately below.

6.2 Principal Outcornes

6.2.1 Serious Outcome Rate

Among eligible patients, the rate of serious outcomes was eight times greater than the

1% of all eligible patents predicted in section 4.10, and thus should he feasihle as the primary

endpoint for a randomized clinical trial ioto the safety of narcotics in aeute abdominal pain.

No previous study was found that addressed the rate of serious outeomes in an

undifferentiated abdominal pain population to al10w direct comparison. One study did

examine serious outcomes at three weeks among emergency department patients discharged

with a diagnosis of non-specifie abdominal paio2
• Of 403 such patients, 3.5% required

subsequent admission, ooly 0.5% experienced a serious outeome. This lower rate of serious

outcomes is not surprising given the pre-selection for patients with non-SPecifie abdominal

pain.

One potential weakness of the current study was the definition of serious outcomes

employed. AJthough carefully thought out, this definition had not been previously validated

nor is it an accepted standard definition: no such outcome criteria exists. The rationale
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behind the definition chosen for this study, and alternative outcomes that were rejected, are

discussed below.

Monality rate is often used as a primary outcome in Medical research; one of the

fundamental pursuits of medicine is to prevent untimely death. In addition, it bas the

advantages of being objective, and not prone ta misclassification bias. Potential for increased

mortality is of great concem ta physicians deciding wbether or not to administer narcotic

analgesics in acute abdominal pain. Two problems prevent the use of mortality alone as the

sole endpoint First, mortality was anticipated ta be rare in acute abdominal pain, thus it was

questionable as to whether the current study would have sufficient precision to be informative

about the true monality rate. More importantly, while mortality is a necessary element in

proof of the safety of narcotie analgesics in this setting, it is not sufficient Clearly,

physicians, allied health care workers providers, and the patients themselves would aIso

concemed about any additional marbidity associated with the use of opiaids in undiagnosed

abdominal pain. The defmition of seriaus outeames in this study attempted to encompass the

range of complications that might oecur as a result of delayed or missed diagnosis due ta

narcotic analgesies. However, as sucb, the definitian is arbitrary and open ta critieism.

For example, the inclusion of partial bowel obstruction as a serious outcome rnight be

questioned, as such patients aften respand ta canservative therapy alone. However, the

defmition of serious outcomes was designed to be convincing ta clinicians wha are currently

skeptieal about the safety of narcoties in undiagnosed abdominal pain. Thus, partial

obstruction was included in the definitian of serious outeome because it was felt that Many
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physicians would he unwilling to administer narcotics if this resulted in higher rates of partial

obstruction.

Another potential criticism of the definition employed is that there was no attempt to

directiy link serious outeomes as being caused by the administration of narcotics. However~

attempts ta create an operational definition of userious outcome due to use of analgesia" that

was not susceptible to bias by the rater failed. Given a randomized controlled trial, where the

only factor consistently varied between the experimental and control groups is use of narcotic

analgesia~ any differences hetween the two groups could then be attributed ta the use of

analgesia.

6.2.2 NeedjorOpioids Analgesies: Definition Controversy

The second faet needed to determine the feasibility of the proposed randomized

clinical trial was the proportion of patients with abdominal pain who required analgesics.

Overall~ approximately one third of patients with acute abdominal pain required narcotie

analgesia~ although the estimate varied depending on how Hneed for analgesia" was defined.

Using the physidan's assessment aIane produced an estimate 20% lower than the mast liberal

definition.

As mentioned in section 4.9.2, uPrimary Outcomes: Narcotie Requirement", there is

no universally accepted standard to detennine who requires narcotic analgesics. For the

purpose of detennining eligibility in any future randomized clinical nia1~ it was decided that

the physicians opinion on analgesic requirement should be used, because physicians would

ultimately determine patient eligibility in such a future trial. However~ it was recognized that

at present, sorne physieians withhold narcoties because of fears of maslring the patients
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diagnosis. To avoid missing this group of patients that would be eligible for the proposed

elinical trial, physicians were asked ta indieate their reason for withholding narcotics.

Patients in whom narcotics were withheld because of concems of masking the diagnosis, or

that a consultant might abject, were included in the estimate of potentially eligible subjects.

As weil, those cases in whom the physician stated that although the patients pain was severe

enough to warrant a narcotie analgesic, they would try another treannent fust were aiso

considered as eligible for the proposed elinical trial. Finally, in the remaining patents where

hOther" was given as the reason for withholding narcades, physicians felt a narcotie was

indicated, but patients stated they did not wish narcotie analgesics. Such patients would aIso

be eligible for the proposed randomized trial, although this 2 % of patients may represent

subjects who would decline ta participate. ln total, 20% of subjects had narcoties withheid

by physicians despite having sufficient pain severity ta merit analgesia. Using the physicians

assessment in the subgroup of patients with returned questionnaires, and taking into account

physician's reasons for withholding narcotics, 51 % of subjects required narcotie analgesia.

However, questionnaires were returned on only 52% of patients in this study.

Furthermore, patients with completed questionnaires were more likely to have actually

received narcotics than subjects without questionnaires (34% vs. 24% respectively, p<O.OOI).

Given this selection bias, the proportion of subjects with completed questionnaires requiring

narcotics may not be representative of the prevalenee requiring narcoties in the abdominal

pain population overall. What is the impact of such a selection bias ?

Ifwe assume an extreme scenario in which all subjeets requiring narcotic analgesics

from the entire atxlominal pain population had questionnaires completed, and none of the
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subjeets without questionnaires required narcotics~ then the rate of nareotie requirement

wouId he calculated by taking these 224 patients and dividing by the entire study population

of 860 for a nareotie requirement rate of 26%. However, we are not completely without data

on the nareotie requirements of the 410 subjects in whom the physician did not answer the

question "Will you order a nareotic analgesic'l". As shown in Figure 8,97/410 (24%) of

subjeets without a questionnaire aetually received a nareotic. Thus, eombining the 224 with a

questionnaire plus the g'l subjects without questionnaire that actually reeeived narcoties, a

minimum of 321/860 (37%) required analgesia~ assuming that no subjeets in the group

without questionnaires that required narcotics were denied analgesics. Such an assumption is

eonservative~ given that 20% of subjects who physicians felt required narcoties had narcories

withheld in the questionnaire group. [t is interesting to note that this 37% composite estimate

of narcotie requirement is similar ta the proportion of patients that felt they themselves

needed a strong pain killer.

Thus, the 51 % rate of narcorie requirement found in the questionnaire group is likely

an over-estimate, due to selection bias. However, the 26% of patients who received narcories

is an under-esrimate of the true rate of narcorie requirement, and the composite measure of

37% probably best estimates the true rate of abdominal pain severe enough ta require

narcoties.

81



•

•

6.2.3 Serious Outcome among Patients Requiring Opioids Analgesies: Implications for

Future Randomized Clinical Trials

The proportion of all emergency department patients who were eligible for the study,

(2.71%), was slightly lower than the 2.85% to 4.75% anticipated in section 4.10.

Considering the exclusion criteria used, the results of the current investigation are consistent

with many previous studies which have found abdominal pain represents between 4-10% of

the total emergency department census in bath the U.S. and Canada. I
•
2
•
3
•
4

,S.6 No previous

study has used eligibility criteria similar ta the current investigation.

Approximately 1% (321/31,772) of patients seen during the study period satisfied

eligibility criteria and met the defmition of narcotic requirement given in section 4.9.2.4. The

seriaus outcome rate was 11.2% among patients meeting this definition of narcotic

requirement (95% Confidence IntervaI, 8.1-15.3%). Given the proportion of emergency

department patients who wouJd be eligible, and the rate of serious outeomes among such

patients~ what sample size would be required to assess the safety of narcoties and placebo

with adequate precision in the proposed clinical trial'!

Ta perfoon the sample size calculations, the probability of type I and type UeITors

that will be tolerated need to he chosen. As discussed in section 4.11, the null hypothesis for

equivaience trials differ from standard trials~ and this influences the probability of type I and n

error used. The null for the proposed equivaience nial stipuJates that patients in the narcoties

group would experience a serious outcome rate greater than placebo by the minimum amount

considered clinically important. Rejection of this null allows acceptance of the alternate

hypothesis that the serious outeome rates are equivalent. The commonly accepted 5%
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probability of type 1error was used in sample size calculations. A type II error in the context

of the proposed equivalence trial would occur if it was concluded that there was a higher rate

of serious outcomes with narcotic analgesic use when none truly existed.

The foUowing table presents sample size calculations under various assumptions

regarding the baseline rate of the proposed primary endpoint, serious outcomes. Required

sample sizes are calcuJated assuming a serious outcome rate corresponding to the lower 95%

confidence boundary of 8.1%, the point estimate of 11.2% and the upper 95% confidence

limit of 15.3%. As weLl, sample sizes were calculated within each strata of baseline rate of

serious outcomes using relative differences of 25% and 33% as the ··clinically significant"

difference in rate of serious outcomes detectable. Sample size calculations were based on

Equation 1, given in section 4.11.

Table 24: Projected sample size requirements for proposed randomized clinical trial

Baseline ZAlpha % Type 1Relative Absolute ZBeta % Type Sample
Senous Errer Difference Difference Il Error Size
Outcomes (1 tailed) Detectable Detectable

8.1 °k 1.645 S.ook 25°k 2.03% 0.842 20.00k 4492
8.1 °k 1.645 5.00k 33°fc, 2.70% 0.842 20.0% 2526

11.2",10 1.645 5.00k 25°fc, 2.S0°fc, 0.842 20.0% 3130
11.2",10 1.645 S.ook 33% 3.74°fc, 0.842 20.0°fc, 1760
15.3°,10 1.645 5.00,10 25°fc, 3.S3°fc, 0.842 20.0°fc, 2192
15.3°,10 1.645 5.00k 33% 5.10°fc, 0.842 20.0°,'0 1232

The deteetable difference in serious outcome rate chosen has more influence on

determining sample size than the baseline rate of serious outeomes. Decreasing the detectable

difference by halfquadruples the sample size, whereas decreasing the baseline rate of serious

outcomes by half ooly doubles sample size requirements. Attention should he focused on
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what clinicians would accept as a Hclinically important" difference in serious outcome rate

detectable.

The scenarios presented above demonstrate that a clinical trial into the safety of

narcotie analgesics that randomized 3200 patients eould detect a relative difference of

approximately 33% between treattnent groups under a variety of assumptions. Abdominal

pain requiring narcoties represented approximately 1% of aU emergency department visits,

thus 330,000 emergency departments visils would he required to meet study sample size

requirements. Such a randomized clinical trial could he eonducted at three emergency

departments with annual censuses of 55,000 in approximately (Wo years.

6.3 Secondary Qutcornes

6.3.1 Physician and Patients Assessment ofNarcotic Requirement and Pain Severity

It is often stated in the literature that physieians under-estimate patients' analgesic

requirements, however few studies have attempted ta quantify this disagreement, and no

study has examined patient-physician agreement on need for narcatie analgesics in the acute

abdominal pain population. l5.16.38.39.-IO•.U.42.44.45.46,47 In one study of post-aperative pain

control, 41% of patients still had moderately severe pain aiter assessment and treatment with

analgesia. lS In a study of 37 consecutive patients admitted ta a medieal flaor for painful

conditions, 31 % had severe distress despite being treated for 48 hours with intrarnuscuJar

narcotics. ln a review of 198 Emergency Deparnnent patients with a variety of painful

conditions,-IO only 44% received any analgesies. Looking specifically at patients with a

diagnosis of an intra-abdominal condition, 41 % were given analgesics. TItus, the current
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literature suggests many patient with painful conditions are not currently treated with

analgesics, but the documentation of patient-physician agreement on need for analgesics is

limited.

Patient-physician agreement on need for analgesics in the current study was only

moderate, correcting for chance agreement, with a kappa of 0.53. Physicians stated they

would withhold narcatic in 39% of the 147 patients who stated they needed a strong pain

killer. Agreement did not improve when physicians reasons for withholding narcotics were

considered.

The results of this study confmn the sub-optimal agreement between patients and

physicians regarding need for narcotics found in previous studies.1S.16.J8.J9..$O.41.~Z•.wAS"'6.47 But

what are the reasons behind tbis poor agreement'! Todd89 describes a theoretical framework

of pain assessment and treabllent that may he helpfuJ in understanding how patient-physician

disagreement on pain severity and tteatrnent arise. The patient must first perceive the pain,

and extemally express their experience of pain ta the physician. This expression of pain is

then assessed by the physician, who integrates the information and makes decisions regarding

pain management Finally, the patient reacts ta the physicians tteatment. Events during each

of these stages may contribute ta the overall patient-physician disagreement. First, the

amount of pain an individual patient experiences from a given injury may vary greatly from

"average", and this may contribute ta physician under or over-estimation of pain severity.

Second, the patient may not express their pain ta the physician, due ta a staic personality or

communication barriers. Canversely, the physician may not be adequately receptive ta the

pain being expressed by the patien4 due ta time pressures or inattention. Finally, given that
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the patient and physician do agree on pain severity up ta this point, they may still disagree

regarding how ta manage the pain: physician or patient eoneem regarding side-effeets may

outweigh pereeived need for analgesies, for example.

A further difficulty with the interpretation of agreement in pain severity is the laek of a

validated tool to compare pain severity assessments by different raters. Although the visual

analog seale has been used extensively in experimental pain studies and in analgesies studies,

no studies have validated the visual analog seale as a measurement tool ta compare pain

severity perception between patients and physicians. Emergeney physicians have, in general,

witnessed a wider range of pain severity than patients, therefore it is likely that their

respective definitions of 44unbearable pain" will differ. Given such differences in scale, even if

a patient and physician agree on pain severity, tbis may not translate iota similar measures on

the visual analag seale. A proposed method for developing and validating a comparative pain

severity tool are diseussed at the end of this section.

Similarly, the camparison of the patients' perception of narcotic requirement by the

question "Do you need a strong pain kiUer" ta physicians' perception assessed by the question

"'Will you arder a parental narcotie in this patienf!" May have introduced measurement errar.

As discussed in section 5.3.2, the question "Do you need a strong pain killer" was used in

aecardance with standard survey research methodology, which suggest a grade 4-6 rearling

level for survey questions intended for the general population; otherwise non-response rates

are excessive. An alternative approaeh which had been considered was ta have physicians ask

"Do you need a narcotic pain killer 'l" and then have physicians expIain what a narcotie was.

However, it is uncertain that the patients' and the physicians' understanding of "narcotic
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analgesics'~ would he the same even after explanation. ThuS., it was felt that the incremental

rime that such an explanation would require was not justified.

Did the disagreements between patients and physicians regarding pain severity and

need for narcotics in this study represent actual differences in perception of pain severity, or

different interpretations of the questions used to assess narcotie need '] Clearly, both factors

are involved in the overall disagreement., but scrutiny of the data suggest that differences in

perception of pain severity do contribute ta disagreement regarding need for analgesics.

Physicians pain severity scores were less than patients' self assessments in three quarters of

cases~ and this discrepancy was as large as 30 mm in a third of comparlsons. Differences in

pain severity scores were higher when patients felt they needed a strong painkiller, but

physicians withheld narcotics. In the sub-group where physicians reason for withholding

narcoties was that they felt the patients pain was not severe enough, but the patient felt they

needed a strong pain killer~ mean differenees in pain severity assessments were the highest of

all at 32.5 mm. Although agreement on pain severity as assessed by the intraclass correlation

coefficient was greater than expected by chance, 0.60, it was less than the recommended

minimum value considered meaningfu1 of0.75.90 Note that agreement expressed as the

intraclass coefficient was again much lower in cases where the patient felt a narcatic was

needed but the physician disagreed (0.14). The responsiveness of the visual analog seale

under these different conditions suggests a true differenee exists in pain severity perception

rather than pure1y being an artifact of different use of the VAS by patients and physicians.

Thus, patient-physician disagreement on need for narcotics was at (east in part due to

different perceptions of pain severity. Was differing opinion on how ta manage pain an
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important contributor to patient-physician disagreement as weil? ln other words, did

physicians withhold narcotics fram patients who had pain severe enough to require such

narcotics in the physicians own assessment? Fear of masking the diagnosis or that a

consultant might abject was the reason physicians withheld narcotics in only 7% of cases

where this question was answered (see Table 22). The physicians mean pain severity scores

was 58.9 mm in this group compared to a mean pain score of33.6 mm when physicians did

not think narcotics were indicated. Thus, in a minority of cases where physicians and patients

agreed that pain was sufficiently severe that narcotics were required, physicians none the less

withheld anaigesics.

Further research is required to better define what underlies patient-physician

disagreement regarding pain severity and need for analgesia. Specifically, a validated

measurement tool that allows comparison of patients' and physicians' pain severity perception

is needed. This may involve validation of the comparison of patient and physician visual

analog scaIes, using the same methodalogy used in the validation of non-comparative use of

the visual analog scale. However. a new muItidimensional psychometrie measurement tool

may need to be developed and validated, if the visual analog scale proves to be inadequate as

a comparative measure.

The results of the current study could then be verified to determine if true differences

in the perception of pain severity exist. Finally, the reasons for such disagreement should he

explored, thus aIlowing improvement in the patient-physician interaction.
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6.3.2 Objective 2.2: Inter .Physicia1l Agreement on the Abdominal Exam

Inter-physician agreement on the abdominal exam was ooly moderate. Location of

maximum tenderness was the most reproducible physical sign The agreement on location of

maximum tendemess improved to 0.70, moderate to good, when partial credit was given for

u near misses" via the weighted Kappa. lmplicit in the weighting system used was the

assumption that geographic proximity should he taken into consideration when evaluating

maximum tendemess. However, the weights were arbitrarily assigned, and other weights

Ce.g. clustering according to the probability of tendemess location given suspected diagnoses)

could he considered in future research.

Agreement on location of maximum tendemess varied for different locations; right

lower quadrant pain, right upper quadrant pain and epigastric pain were the most reliable,

whereas agreement on the remaining locations was not better than expected by chance. Right

lower quadrant pain is a cardinal sign of appendicitis, thus physicians training in the

examination of the abdomen focuses on this fmding. SimilarlY<t right upper quadrant and

epigastric tendemess are aIso indicative of specifie organ dysfunction (e.g. cholecystitis and

gastric disorders). However<t agreement may have been improved due to characteristic

symptom patterns for disease affecting these locations. Repeated examination by physicians

blinded to the patients history is one experimental design that could he used to explore this

issue.

Murphy's sign followed by presence ofperitoneal irritation were the next most

reproducible signs't and had similar point estimate for inter-observer agreement in the

moderate range. However, gjven the small number of positive cases for presence of
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peritoneal irritation, confidence intervals for this sign were wide. Four of the physical signs

tested had agreement no better than expected by chance: presence of distention, guarding,

rebound, and the percussion sign.

The results of the current study confum the poor ta moderate inter-physician

reliability of the abdominal exam found in two previous studies. 74,7S Excellent agreement had

been found by Greene et al 7S for Hdeep tendemess to palpation", however, as no definition

for this sign was reported in the abstrac4 it could not he reproduced in the CUITent study.

The lack of a standard definition of physical signs is a potential reasons for poor inter­

observer agreement However, physicians in the current investigation were instructed on the

physical findings during initial training sessions, and written definitions were included on

study forros (see Appendix 1: Interobserver Reliability of Physical Exam

). Physicians were not given individual, bedside instructions, nor were the definitions re­

enforeed during the study, and this may have contributed to the poor agreement observed.

Physiologie and anatomical factors ~'Pecific to the abdomen may aIso have contributed

ta the poor agreement in tbis study. The abdominal organs lie relatively deep within the

peritoneal cavity, and are innervated by visceral sensory nerves. Both factors contribute ta

the poor ability of patients to describe and localize pain in the abdomen as compared ta the

exquisite ability ta localize pain in the hand, for example.

The findings of this studyare weakened by the small number of patients on whom

inter-rater reliability was performed: only 44 patients were assessed by two physicians. Were

these patients representative of the acute abdominal pain population in general '1 There was
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no difference in age, gender, final emergency department diagnosis, disposition, rate of

oarcotic administration, surgical rates, nor rates of serious outcomes between subjects who

did and did not have inter-observer forms completed. Thus, although the sample size was

small, it appears to be representative.

As previously noted by Greene et al. 7S, the low baseline rate of inter-physician

reliability for the abdominal exam should be taken into accouot in the plwming of trials which

intend to use abdominal fmdings as outeomes. Given that the best inter-observer reliability

for a physical sign in the current study was only 0.52, (see Table 15) future randomized

studies using these signs as outcome measures may he unable ta detect clinically itnportant

differences between groups. The presence of peritoneal irritation is a logical choice as an

outcome measure. however, future studies are needed to derme inter-rater reliability of this

sign more precisely than was possible in the current study.

6.3.3 Objective 2.3: Relationship between Narcotie Analgesie and Serioas Outcome

Serious outcomes occurred among 12.4% of patients who received narcotic

analgesics, compared to 5.7% of subjects who had not [n a previous randol1Ùzed clinical trial

by Zoltie et al., serious outcomes were oot reported as an outcome measure. In the trial by

Attard et al.24
, serious outcomes were only reported among the sub-group classified as

iocorrectly diagnosed. No serious outcomes occurred in the analgesic group, and one

perforation and one obstruction occurred in the placebo group (p< 0.0001, Fisher's Exact

test). Thus, no previous study has compared serious outcomes between analgesic and non­

analgesic groups.
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However, narcatics should not he considered as the cause of serious outcome based

on the results of this observational study. "Confounding by indication" a form of "reverse

causality bias", occurs when factors that are the result of a disease process are erroneously

concluded to exert causative influence on an outcome. Is analgesic use in this study simply a

marker of more severe pain and consequenùy a greater baseline risk for a serious outcome '!

Or did narcotics actually result in more serious auteomes 'Z

Lagistie regressian analysis rnight have been used ta atternpt ta control for

confounding variables in the examination of the relationship between narcatie analgesies and

serious outcome. However, variables that have previausly been shawn ta be imponant

predictors of serious outcomes, white blood cell count and temperature, l were nat

prospectively callected in the current study. Thus, logistic regressian analysis was not

performed. Although this might be a cast effective method of examining any association

between narcotie analgesics and serious outcames, the risk of residual bias would still have to

be considered.

Thus, the effect of narcatie analgesics on serious outcomes in acute abdominal pain is

still unknown. A randomized clinical nial would provide the mast convincing evidence

regarding the safety of narcatic analgesics in acute abdominal pain.

6.3.4 Objectives 2.4: Baseline Surgical Rates

The positive and negative rate of surgical procedures are patential outcome measures

for comparlng narcotic and placebo. The overall surgical rate was 10.1%, with surgical

pathology found in 94.2% of these procedures. In a retrospective review of 1000 emergency
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department patients presenting with abdominal pain to a U.S. teaching hospital in 1972,

Brewer et al found 15% required surgery, and 86.6% of these operations found pathology

"requiring immediate surgical intervention,,19. Differences between the previous and current

studies in the surgical rate and rate of positive findings at surgery may he attributable ta

secular trends tawards non-operative management; improved imaging technology has become

increasingly available which may have decreased the rate of negative laparotomies. As weU,

local practice patterns, or U.S.-Canadian differences in practice patterns, may have produced

the discrepancy in negative operative rate, and future research should anempt ta determine

the negative operative rate in multiple eenters.

6.3.5 Objectives 2.S: Retum Visits and Subsequent Hospitalization

Forty-three of the 677 subjeets initially discharged from haspital subsequently

returned ta the emergency department No subjects reported receiving emergency care at

another center. Of the 43 patients who returned, 9 were admitted, and six of these initially

discharged subjects subsequently required an operation (0.7%). These results are similar ta

Brewer et al. 19'1 wha reported 11 out of 1000 of their subjects (1.1 %) had an acute surgical

condition that was not recognized prior ta discharge and subsequently required surgery.

The 34 patients who were discharged from the ED a second time were oot followed

up for subsequent events, and this is a potential weakness with the study. As well, the

reasons patients returned ta the ED were not explored.

The rate of discharged patients that subsequently returned ta the ED, required

admission, or required surgery, are poteotial principal or secondary outcome measures for
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future clinical trials into the safety of narcotic. The rationale for using return visits as a

principal outeome is that it is an objective measurable outcome.. and may selVe as a surrogate

measure of misdiagnosis. However, quality of medical care is merely one of many factors

that influence patients' satisfaction with emergency care and their decision ta return ta the

Emergency Department. As well. worse medical care may paradoxically lower retum visit

rates, as subjects seek care elsewhere. Thus, while of interest as a secandary endpoint, retum

visits may not he suitable as the primary endpoint for a future randomized clinical trial.

Subsequent haspitalization may he a better candidate for primary outcome in future clinical

trials; patients requiring admission within (wo weeks of discharge from the emergency

department are likely ta have been misdiagnosed on their initial presentation. This is

supported by the high rate, (66%) of return admission that required surgery in the current

study. The rate of missed surgical pathology may he the best potential principal outcome for

future trials on the safety of narcotics in abdominal pain. because it is objective, clinically

significant , and the baseline rate is weil described: Brewers' study and the current project

have both found similar rates of 1.1 % and 0.7% respectively. However, missed surgical

pathology has the disadvantage of being relatively rare: studies using this as a primary

endpoint wauld require sample sizes in excess of 10,000 to demonstrate a 33% relative

difference. [n addition, significant complications following the mismanagement of acute

abdominal pain may occur which are not surgically treated (sepsis and partial bowel

obstructions, for example).
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6.3.6 Objective 2.6: Narcotics Dose AndRoute

Physicians at our center used meperidine the majority of the rimes a narcotic was

given, and half of patients were given a 25 mg dose initially. A dose of 1.75 mg/kg is the

recommended loading dose for the treatment of aeute pain.91 Thus, the 25 mg dose of

meperidine most frequently used in this study would correspond ta 0.4 mg/kg assuming a

weight of 60 kg, and may have been insuffieient ta provide adequate analgesia. In the study

of Zoltie et al.2S
, 200 and 400 J..l.g of buprenorphine were used sublingually (0.003 and 0.006

mglkg); the recommended parenteralloading dose is 0.004 mg/lcg. [n the Attard study,24 20

mg of papaveriturn (0.33 mg/kg) was administered, with a recommended loading dose of 0.4

mg/kg. Burke et al. titrated IV morphine to a maximum dose of 20 mg (0.3 mg/lcg,

recommended dose 0.25 mglkg). A potential weakness of the study was that only the initial

and not total dosage of narcoties used was recorded. Patients may have received further

doses of analgesia, titrated until comfortable.

Future research should atternpt to derme and standardize what is meant by adequate

analgesia for studies into acute pain. Currently, both standard dosage based on body weight

and titrated doses of narcotics are reported in the literature. If it is accepted that dose

titration should be employed, what should the end point of such tittation be"! Should patients

detemtine if more analgesic is necessary, should physicians malee this decision, or should the

definition of pain relief he determined by a pre-specified change on pain severity on the VAS

'! Resolution of these issues would he imponant prior to undertaking the proposed

randomized clinical trial.
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6.3.7 Objective 2.7: Physicians Reasonsfor Withholding Narcotics

Physicians felt that pain was not severe enough to require narcoties in two thirds of

cases where they withheld opioids. Physicians gave "Other treatment may relieve pain" as the

second most comman reason given by for withholding in narcoties. "Consultant might

object't or "May mask diagnosis" was given as the reason for withholding narcotics only

rarely. This is the tirst study ta the authors knowledge which examined physicians reasons

for withholding narcoties in the acute abdominal pain settiog. Physicians stated the reason for

withholding narcotics was that the patient did not wish analgesics in 3.2%, suggesting that in

sorne casest physicians felt a nareotic was required when the patientdid not

Assessing ioner cognitive statest such as physicians reasons for withholding narcoticst

is a difficult area to study, and state of the art methodology involves the development and

validation of multi-dimensional psychometrie tools.92 Since this was a secondary objective,

such resaurce intensive methods were not employed: rather, a single question stem with

severa! response categories including an open ended ··other" category was employed.

Physicians may have been unwilling to admit their true motivation for withholding narcotics:

as alluded ta in section l, withholding narcotics because of fears of masking a patients

diagnosis is increasingly perceived as "old-fashianedn in the emergency medicine community.

During study education sessions, the author emphasized that no evidence exists as ta the

safety or danger of using narcotics in acute abdominal paint and reinforced that concems over

the safety of using narcotics in acute abdominal pain were valid. Howevert it is difficult to

assess the success of these education sessions with the simple measurement tool employed.
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A specifie psychometrie tool should therefore he development prior ta further

assessment of physicians reasons for withholding narcotie. The issue af"social undesirable"

responses will need special attention when developing such a too1.

6.3.8 Objective 2.8: Loss 10 Follow.up: Polelltiallmpact on Study Results

Lasses to follow-up were law at 1% of all subjects. Even if all these subjects

experienced a seriaus outcome, the impact on the primary endpoint would he minimal.

The loss ta fallow-up rate is in keeping with numeraus publications from the same

center, using a similar data-collection technique.76.77.78 In eontrast, Lukins et al.2 found that

28% of patients discharged from an American teaching hospital were lost to follow-up. ft is

possible that patients did seek medical attention elsewhere and were reluctant to report this at

phone follow-up, however it is unlikely that no patient would have reported this; if patients

were dissatisfied with care, they presumably would have been more likely ta camplain ta the

telephone interviewer. However, patients admitted ta ather eenters due to a serious

outeame, would not have been available to pravide telephone follow-up and were at greater

risk of having been lost ta follow-up. No proxy respondents indicated that the patient had

been adrnitted to another center.

Finally, although searching the records of ather local haspitals for patients that were

lost to fallaw-up had been considered, the additional resources required ta do sa was

considered unwarranted.
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7. Conclusions

Abdominal pain severe enough to require narcotie analgesies is a common proble~

and a signifieant proportion of patients with aeute abdominal pain experienee serious

outeomes. This study also underlines that patient-physician agreement on need for analgesia

was sub-opômal. Frequently, when the patient felt a strong pain killer was required, the

physician disagreed. Further researeh is required to better describe the cause of this

disagreement.

lnter-physician agreement on the abdominal exam was poor in general. Therefore,

physical signs may not he useful as primary endpoints for future elinical trials, although

subsequent research should estimate the reliability of the presence of peritoneal irritation with

greater precision than was achieved in this study.

Physicians seldom admitted ta withholding narcaties for fear of masking the diagnasis

or because of concems that a consulting service might abject ta the use of analgesics.

However, the possibility of a Hawthorne effect can not he excluded, and it is likely that

physicians reasons for withholding analgesics vary from center to center.

Although a higher rate of seriaus outcomes was observed amang patients who

reeeived narcotic analgesics, the results of this observational study should not he interpreted

as implying a causal influence of narcotics on serious outcome. Rather, it is likely that sicker

patients, experiencing more pain, were given analgesics more often than other patients. A

randomîzed clinical trial would provide the strongest evidence as to the effect of narcories on

patient outeomes.
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At present, it is unknown whether patients who are currendy denied analgesics are

suffering needlesslYt or whether patients currendy given narcotie analgesics are being exposed

to unwarranted risks. Thus it is important ta definitely determine whether opioid analgesics

can he given safely to patients suffering with acute atxlominal pain. Is a randomized clinical

trial comparing analgesics to placebo, and using serious outeame as the principle outcome,

feasible '?

The results of this study suggest that sueh a trial is feasible, althaugh to properly

address this question would require a large sample size and multicenter collaboration.

Whether or nat analgesics are found to be safe, the cost of such a study would be justified. If

analgesics are indeed safe, the results of the study could he used to prevent unnecessary

suffering among abdominal pain patients. However, if analgesics are unsafe, then the

proposed niai could avert further needless morbidity.
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8. Appendjx 1: Interobserver Reliability ofPhysiçal EUm

INTER-OBSERVER QUESTIONNAIRE: PHYSICIAN #1

STAFF PHYSICIANS ONLY
Complete only wben two staff Dhvsicians available

Date: (yy/mmldd)

Patient's Last Name:

Unique#:

Physician #1 Initiais:

1 1-----

INTER-OBSERVER ABDOMINAL EXAM: PHYSICIAN #1

Time of initial exam :---- Indicate Location of Maximum Tenderness (Xl:

Distenlion
Bowel Sounds
Percussion Sign
Movement Pain
Guarding
Rebound
Rigid Abdomen
Murphy's Sigo

ClNa CJYes
ClYes !:INo
CINo !:IYes
CINo l:IYes
CINo CJYes
CINo ClYes
ClNa l:IYes
!:INa CJYes

•

Mark~ box only please

(Circle diagram if non-tender)
(Cross off if unifonnly tender)

Does the patient have peritoneal irritation? : CINo [:IYes

How cenain are you of this'!

ClVery Certain CICertain ClNeutral CIUncertain !:IVery Uncertain

•
Definitions:

Distention
Bowel Sounds
Movement Pain
Percussion Sign
Guarding
Rebound
Rigid Abdomen
Murpby's Sign

Abnonnal or new abdominal protrusion on inspection
Any sounds present (recommend 30 seconds auscultation)
Pain elicited by rocking patient or streteher side to side
Pain elicited by percussion of abdomen
Abdominal muscular contraction on palpation that persists dming respiration
Severe pain elicited or worsened by abrupt withdrawal of palpation pressure
Severe, diffuse, sustained abdominal muscular contraction on palpation
Pain worsened by deep inspiration during RUQ palpation



•
PLEASE TEAR OFF FOLLOWING PAGE AND GIVE TO PHYSICIAN #1 TO COMPLETE

INTER-OBSERVER QUESTIONNAIRE: PHYSICIAN #2

STAFF PHYSICIANS ONLY

Complete only when two staff Dbvsicians available

Date: (yy/mmldd)

Patient's Last Name:

Unique#:

Physician #2 Initiais:

/ 1-----

INTER-OBSERVER ABDOMINAL EXAM: PHYSICIAN #2

Time of initial exaro :---- Indicate Location of Maximum Tenderness (X):

Distention
Bowel Sounds
Percussion Sign
Movement Pain
Guarding
Rebound
Rigid Abdomen
Murphy's Sign

~No ~Yes

ClYes CINo
ClNo ClYes
~No ClYes
~No ClYes
~No ClYes
(:INo OYes
CINo ClYes

•

Mark one box only please

(Circle diagram if non-tender)
(Cross otT if uniformly tender)

Dues the patient have peritoneal irritation? : !:INo CIVes

How certain are you of this'!

ClVery Certain CICertain oNeutral ClUncertain ClVery Uncenain

•

Definitions:
Distention
Bowel Sounds
Movement Pain
Percussion Sigo
Guarding
Rebound
Rigid Abdomen
Murpby's Sign

Abnormal or new abdominal protrusion on inspection
Any sounds present (recommend 30 seconds auscultation)
Pain elicited by rocking patient or stretcher side to side
Pain elicited by percussion of abdomen
Abdominal muscular contraction on palpation that persists during respiration
Severe pain elicited or worsened by abrupt withdrawai of palpation pressure
Severe, diffuse, sustained abdominal muscular contraction on palpation
Pain worsened by deep inspiration during RUQ palpation
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9. Appendix 1; Telephone Interview

"Hello, this is . l'm a researcb assistant calling from tbe Ottawa Civic

Hospital to follow.up about your abdominal pain. Do you have two minutes to answer a few

questions 1"

"Have you gone back to any Emergency Department for your abdominal pain ?"

If yes, ''Which Emergency Department did you go to ?"

If yes "What day did you go baek to the Emergency Department ?"

''Where you admitted to the hospital for your abdominal pain 1"

If yes, "Which hospital where you admitted to ?"

If yes "What day were you admitted to the hospital ?"

"Did you have an operation for your abdominal pain ?"

If yes, "Which hospital were you operated al 1"

If yes, ''What day were you operated on 1"

"Thank you very much for your assistance"
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