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. —.  ABSTRACT oo o

Quality of care evaluation Wrategies are needed for meaningful
. M L]
assessment of health care delivery for research, quality assurance and

educational purposes. ' ' :

‘For the purpose of improving strategies for measuring quality
of care, thié thesis firq% revie mthodolog;c fraturés of available
measurement strategies as reported in the.current sc%entific literature.
Secondly- it proéeeds with the develdpment of a descr;ptive research design
to evaluate the criterion validity of a strategy for evaluating process
items by comparison with comprehe;sive outcome measures including physical,
emotional and social function. Thirdly, the development of a new strategy
for measurement of interpersoqal skills, which is iticorporated into the
proce37 evaluation, is described. o .

The objective of the study is to study patiehtsxﬁith acute myocard-
ial. infarction in o§der to determine whether measurable differences in the
care administered tov and received by these pati%Fts result in clinically
significant differences in these pafient's health status six months later.
Acute myocardial infarction nas been chosen as a disease appropriateyfor
‘the testing of this strategy because of its high igcidence, its functional
impact upon the.patient, the varialion in process managemenﬁ itams performed

by different physidians, tpe diffecent clinical settings involved, the rela--»

Ag N
tive ease of diaygnosis and availability of an inception cohort. A communily

-
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hospital setting has been selected for the reason that,compa;ed with a
PR / ~

teaching hospital setting, the generalisability of the study to the
practice of other physicianslwill be greater since the majority of

physicians involved in the care of patients with acute myocardial infarctlion

‘work in communit& hospitai settings. ‘ -

iv : . \
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1. INTRODUCTION

"The core of quality of ﬁedical café is the extent to which
scientifically proven effectiv; methods of treatment are properly applied
td patients who can benefit from them', (Cochrane) (53).

Quality of care evaluation strategics are needed feor meaningfui
assessment of health care delivery to specified populations fO; research
and ongoing quality assurance purposes; cin addition they are likely to
Be useful as an educational feedback measure based on the performance of

the health professional.

“Increasing pressure is being apblicd to the medical profession in
North America to provide evidence that optimal health care is being provi-

-

ded. In Canada consumer interest in the healtﬂ services hés increascd
since the introduction of health insur;nce schemes financed by gaxes. The
Hall Commission (111), an influential report laying the groundwork for
Nation&l Health Insurapce,'discussed the quality implications of its recom-
mendatiags and defined the goal of a health care system as achievement of
the *highest péssible health for our people’. Soon after the introdu-
ction of National Health Insqrancc. the Federal and Provincial governments
began placing emphasis on investigations to help provide an;wers to the
difficult issue of balancing cconomy and quality (155). Governmental inter-
vention in the regulation of the medical profession in Canada is increasing
due to the fact that the government rather than the medical profession has

a responsibility for the expenditure of public taxes, A measure designed

to ensure quality for the consumer is the policy in Ontario which restricts



the role of the provincial regulatory bo&&. The Coullege of Physiciané and

Surgeons of Ontario, to protecting t?e public as opposed Lo the medical
e 6

profession (49). The Health Digciplines,Act of 1975 further underlines

the obligatiouns }or public accountability by increasing lay r;presenta~

tion on all the professional reguiatory bodies, and by Lhe creation of

an cxclusively lay body called a Hc;lth Disciplines Board, whose respon-

3ibility is bto supervise the professianal regulatory bodies (54).

Since January 1377 quality appraisal has becowe mandatory for
hospital accreditation in Canada (50) and a similar .nechanisw was recom—
mended in 1976 for primary care in Ontario (41).

In che United States the Professional Stahhards Review Orgaqigg}
tions were set up by Congress as one of the provisions of the Social )
Security Amendments of 1972 (l}?)with the aim of effectively diminishin&\\>.
unnecessary nospital care for Medicare and Medicaid patients by employing
utilissation review metﬁods that had been devgloped by foundations for
medical care (35, 47 ). It was widely feared that the safeguarding of
quality was not guaranteed by such legislation, and in fact might deterio-
rate if goverﬁmentﬁl peé} review was devoted entirely to cost control (120).

In view of this, increasing effort by the medical profession has been

directed at deveioping models for quality assessment and assurance (121)and

quality assurance has subsequently been increasi;g;y emphasized in the

interpretations of the PSRO legislation({138).

Approaches to measurement of quality of care
Ly

Quality of care encompasses a complex set of interactions including
provider behaviours, patient behaviours and provider-patient interactions.
Approaches to the evaluation of quality of care are commonly classified into

one of three categories, structure, proceés or outcome (32j. Assessment of



slructure encompasses the numbers and quaiif;cations of heslth professionals
as well as phe characterisgics of the adminigtrative organisation and the .
physical fadilities. Process'assessment refers to the evaluation of the
actionsﬁof health';rofessionals in the management of patients; it can be
subdivided into technical process'(e.g. investiéations, physioclogic moni-—
toring and drugs prescribed) and interpersonai process (e.g.'patient educa-
tion). Assessment of outcome refers to the end results of health care in )
terms of the effect it has ubon the patient's health. »

Health implies a ,positive state of bédily function.. The World
~ Health Organisation has defined it as follows: ‘'Health is a state of complete
physical, mental_and social well-being, and not merely the absence of disease
or infirmity' (153) which has subsequently been interpreted by a World Health
Organisation technical study group as a condition or quality of the human
organism which expresses adequate functioning under given genetic and environ-
mental conditions (154). If this is accepted then the functional status should
be the definitive measure of quality of care; this correspgnds to 'ouhgohe'
as defined above,

There are important implications if the outcome health status is used =
as the definitive measure of quality.of medical care. It means that procgss
and structure measures are only acceptable as indicatp}s of quality where(they
have been demonstrated to predict the outcome of 3nterest.

Although licensurezbf professionals and accreditation of institutions

are largely bgsed on structural characteristics, the effect of the latter upon ‘

outcomes is indirect. Their use was Jjustified when other measures were
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. considered furthers

unavailable, but since there are now strategies that are likely—pd detect

variations in outcome health status, structural assessmeﬁt will not be

7PN

o’

Over théfﬁést 20 years emphasis has increasingly focussed on
process ?QéluaFioﬁ'and éonéidérable experience has accumulated iﬁ.the use
of thése‘sﬂrategieé (13,43,74,81,92,104,125,127). They have been shown to
be. féasible an‘potentially useful ?or both re;ear‘ and on%Ping quality
assuranFe purposes, although the scopé of the i str;meqts is limiéed.‘
However, limitations in process evaluation exist. First, the standards

€ is Judged is usually based not on clinical

against which the performanc
out.come but Jpon what is considered to be good practice by the leaders of

the proféssion. Second, validation of such process strategies against out-
come has had to await thé develépment of feésible and valid outcome heasures.
Thirdl&,tﬁe’cgs? of both the implementation.of the process strategies and of
rect;fying the deficiencies identified is considerablgt(see page 18). Finally,
current process strateg%es fail to include assessment of important dimensions
of care such ;s patient education. )

The curreat situatioﬁ‘blearly points to the necessity for validation
of these prdcess-strategies by comp;rison with outcome. Fortunately over the
past few years there has been substantial progress in developing instruments
for assessing health status in terms of physical, emotional and social fun-

ction (8,119).

On reviewing the current situation this author became interested in

developing process measures that include the interpersonal dimension, and then

\
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developing and applying a model for assessment of their correlation with

tﬁe health outcomes of the patient. In this thesis methodologic issyes
~involved in the development of a comprehensive and valid process evaluation
strategy are discussed in the content of the current literature, and a
research design is presented for evaluating the productive validity of these

measures by compar®son with clinical outcomes.

o~
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2. A REVIBW OF THE LITERATURE ON PROCESS MEASURES OF QUALITY
™ OF CARE. , 3

The review of the literature will be based upon the following
methodologic features which relate to the credibility and htility of any

evaluation strategy (modified from Jackett et al {119) ).

N\
1. Feasibility: The strategy should be capable of u%e in a
variety of health settings.

2, Comprehensiveness: The strategy should encompass all major

4 ,

dimensions of quality of care,
3. Sensitivity: The strétééy should detect clinicaily sigﬁificant

differences in quality of care.

L.  Gost: The cost shonld be appropriate to the objectives.

5. Precision and Minimisation of‘Error: ,Errer should be minimised
and the reproducibility of the measures should be at én acceptable
level. ’ “ | ,//

6. ‘Analysis: The measure&ents should be in £Le form of numerical
scores to which statistical an;lysis can be applied.

7. Validity: The stirategy should be validated against a criterion
measure; in this instance the criterion measure should be physical,

emotional, social and physiologic function. 0

.

c



2.1, FEASIBILITY
An evaluative strategy should be sufficiently simple and acceptable
for it to be useful in all health settings.. Models, that have been used

include record review, direct observation and questionnaires.

Record Review: Thig is gpe most common strategy for process evaluation

in most settings. Theré are-two principal approaches to its use’depending
on whethef the imp}icit Judgement of the evaluator is relied upofi or alterng-
tively wﬁe£her prior explicit and formal épecification of the criteria by
which the record will bé judged are utilised.

Studies that have utilised the implicit judé%pent approach include
extensive-investiéations carried out ;y Columbia University for ?he Teamsters
Union (91) and some of those of the Health Insurance Plan of New York (92); -
these included studies of both hospital and ampulatory care. For example é‘
random sample was obtained of.hospital records of 292 patients who had a
claim paid‘by Blue Cross in May, 1962 for hospitalisation in hospitals in
New York City. These &ere reviewed by thirteen clinicians with 'recognised

professional standing in their specialties'. Many problems relating to quality

medical care were identified (91). This approach has the advantage that there

|
is no limit to the number of conditions that can be assessed, but has problems

in terms of’neliability and is limited b& the necessity for an expert physi-
cian's time. Nonetheless this approach is still used for undgrgraduate and
postgraduate internal educational purposes as .an unstandardised.component of
bedside teaching, although some have formalised this for evaluation of educa-
tional progress (€7,96,97). | .

The expPicit appYoach has been widely applied in hospital (43,81,105,

127), ambulatory care (60,74,102,125) and emergency rooms (13,48). Lembcke (81)

»
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was one of the first to utiliée critez}é in hospitgls; he devgloéed them as
guides for his own use in external audits which he performed at the invi-
tation of hospitals, and demonstrated their app}ication in 15 areas of
medicine and surgery. Payne et al (105) developed and applied this approach
to over 50 conditions, again primarily in hospitgls. This same apppoach

has been incorporatéd into the PAS-MAP computerised systgm of the Commi-
"ssion of Hospital and Physi;ian Activities which is presentl& used to
evaluate 42% of the short-term hospital discharges in the United States,

and 28% of those in Canada; this has'been recently extended to include
emgrgency room care (127). Ambulatory care studies initially received little
‘emphasis, but Kessner in 1969-70 developed the disease specific tracer
condition approach and demonstrated its féasibility in a study that evalu-
ated the care of children received from a prepaid group pfaétice and a
neighbourhood health centér (74). Sibley &t al (125) extended the tracer
disease conceptto presenting complaints, commonly used drugs and specialist
referrals in a study to méasure the guality of care proviéed_by physicians
and nurse practitioners in the primary.care setting in Canada. They found °
that the quality of care provided by nurse practitioners was not statisti-
cally significantly different from conventional care by a family physician.
Greenfield et al have’develoﬁed'g sophisticated sysiem-for inpatient and
ambulatory assessment of quality of care; utiiising branching c¢riteria to
reflect sequential judgements which alloﬁs for the assessment of only those
criteria‘relevant to the patient. They have formulated protocols for 20
conditions and pave carried out some validation stuéies on patients with
urinary ;ract infectioq and chestlpain by comparison with other process tech-

niques and with outcome (6,46,L7,48).

"%
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Although feasibility has .een demoristrated, record review

has problems with complé%eness'of documentation and comprehensiveness,

which will be discussed later .

Direct -Observation and Tape Recording

Taylor (136)was one of the first to describe the use of the

direct observation method; an observer assessed the interactions between

9l, physicians and their patients, but described these enc.unters in a

subjective anecdotal fashion so that it is difficult to obtain objective
b ] .

'.evidence on the quality of care using such an approach. Peterson et al

(108) used direct obsgrvation, without attempting documenﬁation of details,
to assess technical care given by 88 physicians in their offices in North
Carolina, and utilised a weighted scoring procedure for comparisons. The
performance of 66 of these physicians was found to be less than optimal.
Commenting on the possibility that physicians might change their behaviouf'
when observed, the authbrs_claim that this did not occur since the phy si-
cians were not informed that assesSment of the level of perform;ﬁce waé
one of the objectives of the study. However, it ssems imp;obable that
this was the case. Subsequently the same technique was utilised in Canada
by Clute (22) and in Austra%ia by Junéfer and Last (67) witn similar results.
Tﬁe following studie; from ihe literature on doctor-patient communication
and medication compliance are relevant. Pratt et al (110)observed and
recorded encounters of 55 new patients in a hospital general medical clinic

s

in New Jersey as part of a study to determine physicians attitudes and

" beliefs about patient's knowledge, in which they demonstrated that physicians

tend to underestimate the medical kriowledge of patients. Svarstad (134)
observed~and manually recorded all verbal communication that took place in

153 encounters between patients and physicians in a neighbourhood



, 10 .
)

heélth center, to isolate dimensions of physician communication that might,
relate to the patient's subsequent compliance behaviour. Tape recording
alone has been used: Korsch et al (78) recorded the verbal communication-
that took place in 587 encounters between physicians and children witp
their mothers in a paediatfic clinic, in order to compare it with subQEguent
patient satisfaction and compliance. Zuekgrman et al (157)recorded 51
patient-physician encounters in a paediatric ambulatory clinic and compared
the data with information written in the medical record.

These techniques héve not found wide acceptance ma}hi{ because of
the large amount of professional time in observation and interpretation,.and
the likelihood that the précticé of.the physician is probably alteged by -

this obtrusive measurement (33).

Questionnaires: Physician questionnaires have been used in a few studies.

.

Kark et al (71) in a study of continuity of medicalcare after discharge
from hospitai intervié&ed_the physician looking after\the patient Lo find
out about instructions given to the patient.’ Hulka al (éO) used a list
of instructions on which the physician\mar those thal took place‘in a
study of quality of care in a primary care setting in Indiana. Inui et al
(64) in.a study of quality‘of care on hypertension used a qﬁestionnaire to
1asses§ physician's estimates of the proportion of clinic time spent on differ-~

ent areas of management. A major problem with physician questionnaires is,

the fact that the physician quickly learns which attributes the investigators

o

are interested in, aqs this may alter their usual behaviour.
Patienp*questionnaires have not been used as a data source for quality

of care assessment, although evidence from studics on doctor-patient communi-

cation and ccmpliance with medications suggests that information on process,
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TABLE 1 : Weighting of Feasibility of Different Strategies

for Measurement of Quality of Care.

STRATEGY
Record Review .
Implicit Judgement
Bxplicit Judgement
Direct Observation or Tape Recording

Physician Questionnaire

Patient Questionnaire

-

FEASIBILITY IN DIFFERENT SETTINGS

In-Patient Ambulatory
1 2"
L L
1 . i
2 2
3 .

/

L, = Highly Feasible

LS

O = Not Feasible

A
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especially issues relating to patient education, may be obtained. Kane
_ and Deuschle (68) coﬁpared the results of a questionnaire-.with the patient's
record in 99 batients from a rural population in Kentucky, aﬁd\found that
several monthg 1ater,_althougﬁ only 28% could name at least one other drug,
the majority remembered one of their diagnoses, 95% knew the purpose of
at least one of their dr&gs, 7&%'knpw the duraiion pf some of their medi-
cines; for those patients prescribed a diet 26 out Bf 27 could describe the
diet; over 50% of patients assigned to a.special activity could recall what
actiJity had been adviséd. In a study of patgents with Diabetes Mellitus,
Hulka et al (59) compared the results of é checklist completed by physicians
- with the results of a questionnaire (administered about.twé weeks later) that
asseSfed,pggkent.knowledge of the instructions given by the physician concer-
ning management and self-care. Two-thirds of the information imparted was
remembered; considefing that these were follow-up visit; in a primary care
practice and that the number of items of instruction ranged from 4 - 21 with
a median of 12, patient memory seems relatively efficient. Korsch et al (Té)
compared a tape recording of 587 clinic visits with an.interview 7 - 14 days'
after‘;he visit, and npoted -that only 'a few cases of noncombliant behaviour
appeared to be explicable on the basis of failure to perceive the instructions,
and others 'on the basis of failure to understand the rationale of treatment'.
. On the basis of this literature reyiew it can be seen that the feasi-
bility of the different methods varies; table 1 summarises the author's
opinion of the relative feasibility of the different strategies in both in-
patient and ambulatory settings.
2.2. COMPREHENSIVENESS -

i

Evaluative strategies should assess all the areas of interest; in the

case of process evaluation the dimensions of management and the range of

diseases sampled are relevant.
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The range of dimensions of management included in various studies
varies-considerably as can be seen in Table 2 . Some have confined themselves
to a few dimensiong af care. Huntley et al (6l) assessed outpatient care from
the medical rgcofd using two cyiteria, the completeness of the data baselgnd
the percent -of abnormalities found but ﬁot followed up, Williamson et al (150)
also confinea themselves to assessing the abnormalities found on routine labor-
atory test results. The Commission on Profeésional and Hospital Activities :

recommends a multi-dimensional approach including assessment of history, physi-

~

cal examinatioh}~pbyﬁiologibal measures, anthropological parameters, labora-
tory and neurological investiga%}ons, consultations with other health préfes—
sionals, use of drugs, detection and management of compliéations, disposition
of the patient and length of hospital stay (142)}. Kessner (73) claimed that an
efficient way to obtain dats relating to wide range of process dimensions was

= &~

to utilise different. conditions, each of which represent different aspects of -
\

management.

A major omission from the majority of quality of care strategies is
the dimension of patient education, with the notable exception of Hﬁlka (61)
and Inui.(éh). However, studies on doctor-patient communication and compliance
with medication discussed in the section on féasibility, suggest that direct
observation or patient questionnaires ﬁight be used for this purpose.

The measuremeqt of only a few aspects of management is likely to produce\_:
misleading results (since an incomplete picture of the progess of care is
obtained) unless high correlations are demonstrated between the different dimen-—
sions of care; this has been studied with cogflicting results in investigations
using implici£ approaches (91,108 which may be due to the limitations of this
aﬁproach, but there are no data using the explicit ér;teria approach. .

Similar concerns apply to the range of conditions looked after by a

-
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physician or group of physicians. In the absence of data showing correlations
between the quality of care in different conditions it will be necessary to
evaluate all conditions about which. information is desired. However, a major
proportion of the patients seen by primary care physicians are represented by
relatively feQ health pr&blems (149); so thét by focussing on these a more
representative picture may be obtained,® In a study of the office practice of
internists in Ohio and Connecticut (52) criteria were developed for eight
conditions or problems which covered 20% of the patient visits. As discussed

above, the PAS-MAP system has developed standards for over LO diagnoses and

~

Greenfield's group have over 20 protocols which demonstrates that a comprehen-
sive range of conditions can be assessed.

Incompleteness of Recording: A major limitation of comprehensiveness in

Y

strategies utilising the medical record is the inconsistfncy with which physi—
cians record all aspects of management. This makes it difficult to distinguish
between aqfions not performed and actions performed but not recorded, Several
medical record studies have found it difficult to assess. the process of quality
.o} care for this reason (42,80,102,106,108). Osborne and Thompson (102) found
that although over 85% of physicians in one study agreed to the importance of 145
explicit criteria™ for 7 conditions in‘children, documentation of criteria was
approximately 50%; half of the physicians involved felt that the results did

not accurately Bprtray their perfor%ance, since th?y cla}med that they were
performing butfnot recording a large number of the procedures and actions‘being
assessed. Morehead (91) studied several neighbourhood health centers and foind
that documentation of care for paediatric patients was less than that for adult

patfents. In contrast, Kroeger (79) studied the office practice of a sample

of members of the New York Society of JInternal Medicine and concluded that thelr
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records were adequate to obtain reproducible judgements. Zuckerman (157)
compared medical records with information obtained from a tape recording
of the interview and found that diagnoségT-;hief complaints: scheduled
appointments, diagnostic studies, noh—drus therapy and names of medications
were well recorded. Sibley et al (lZS)'foLnd sufficient information to
satisfy explicit criteria in over 60% of 168 episodes of care in a commu-,

nity primary care setting; this high level may have resulted from the fact

that they addressed this problem oX incompleteness by only choosing criteria
considered significant enough tao be)recorded in the opiﬁion of a peer, group
of*primary care physicians, and/ 1so 'by careful training nurse abstractors.

Angther strategy to improve w¥he documentation has been active encour-

e
agement Lo do so where the physicians are voluntarily participating in an

ional program based upon the‘results}of the evaluation (52). ‘horegéid‘
(91) supplemented the record with phy§iciaﬁ interviews but did not find this
useful as the interviewee tended to becomée defensive, and on occasion con}ra—
dicted ghat was written on the reéord.whiembcke (80) utilised the notes
written by other health personnel especially nurses, to extenq‘the available
rmation. Hulka\(é0) provided the family physicians with a checklist for
them to document items of instruction given to patients. Rosenfeld (115) took
the approach that validity of records could be improved if the deficiencies‘
are separated into'those that may be due to décumeniation ('presumptive’
items), and those ﬁnrelated to documentation ('substantive! items) such as
prescription of contraindicated drugs.

2.3 SENSITIVITY

An evaluation strategy should be able to detect important changes in

the attribute of interest; in the case of proceés evaluation it should detect
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clinically gignificant differences in the quality of care.
The majority of process studies of quality of care have identified
considerable deficiencies as compared with standards set by experts, and
. these have been demonstrated in a wide range of conditions. A number of
hospital studies have demonstrated deficiencies (h3.81.92.10é.l26). In a

study of perinatal mortality in (76) L2% of deaths in mature infants

were judged to have been preventabl data includes studies such
as that of the Commission on Professional and Hoppital Activities (126),
Yyhich demonstrated that up to 37 of operatighs were.not justifiable in 5
general hospitals. Using explicit criteria Brgok (13) reported that 98% of
medical records of patients with three common cohditions in a teachiég hospi~
tal ambulatory clinic were deficient. AbnormalitNes found on screeﬁing both
inpatients and clinic patients in hospital were ignorw( in P5% and 25%
respectively (62,150). In the primary care setting deficiencies were noted
in over 3Q% of the identified tracer conditions in three family practices in

Ontario (125).

The ability to detect not only differences but change is relevant: to
sensiti;ity. In quality assurance systems, changes considered clinically
significant by the professional groups involved have been demonstrated- following
various sbrateg%es to correct the deficiencies (37,40,43,55,64,80,103,126,150).
For examplé Fleisher (43) reported the problems and results of attempting to
set up an ongoing system of paiient caré'quality assurance incorporating conti-
nuing educational methods of rectifying identified deficiencies. In five
hospitals o;t of ten the system was successfully implemented. 1In eleven out

of thirteen conditions evaluated in these five fully participating hospitals,

improvements were found a year after instituting this quality assurance strategy.

¢
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The most powerful evidence for ﬁdequate sensitivity 15 the demonsura—
tlon that changes in the process evaluation predict changes in outcome,
There are no controlled trials documénting this. A few descriptive studies
(1@ L8,83,113,131) suggeat that deficiencies in process are assoc1ated with
deflble;c1es in some llmlted outcome measures, such as an 335001at10n between

deficient management of chest pain in the Emergency Department with subsequent

morbidity (see page 31 ) (48).

2.4y ,COST

Little attention hés been ‘paid to thé cost of inctituiing ongoing
quality assurance strategies. In a study of 430 medical récords of admissions
to New York HSspitals,in l9§2—é3, the cost of reviewing an admission was about

140 including ﬁhe abstraction, computer time and analysis of results (91).

More recently Holloway et al (57) estimated that by utilising the PAS-MAP

-computerised system the records of 7,200 discharges in a community hospital

in California could be evaluated at a cost of $2.10 per record (at 1972 costs);
this includes the cost‘of abstraction of the ckart by the hospital and the
N

subscriptibn~post for the computerised daié collation and analysis. They
compared this with manual procedures and showed that the manual procedure
costs varied considerably in proportion to the number of cases evaluated, the
computer becoming cheaper‘;s the numbers incrcase. McSherry (88) showed that
process evaluation can be very expensive, and evaluation of 690 rec¢ords in a
New York teaching hospital cost $104 per record, including the salaries of non-
professionals, capital purchases And office supplies, but excluding physician
time, . ' . -

A factor in increasing cost is that as more scnsitive strategies for

meaourlng quality of eare are developed they tend to be more complex and

expensive. It has been suggested that l% °% of the health costs would be an

L
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appropriate maximum(38,116)\Physician time is one of the mosg expensive items
and the increasing use 6f non-physicians to perform process evaluation (74,102,
125,127) may restrict costs. 2

In another dimension the cost of correcting the(prucess deficiencies
identified in these studies is startling. Brook (15) suggests that if publi-
shed studies are representative of the deficiencies in medical practice
throughout the United States, the anber of process items carried out would
have to ‘be increased by about L,0% for inpatient hospital care and by iOO% for
ambulatory care in order tb meet existing criteria. This would increase
health care expenditure in the United States by $130 billion, nearly 1% of

the Gross National Product.

o
Cost-effectiveness studies of instituting ongoing quality assurance
strategies will have to.await validation of the effectiveness of process

strétegies by comparison with outcome.

2.5 PRECISION AND MINIMISATION OF ERROR

The reproducibility of the process measurement should be'at an accep-
table level, and error should be minimised. The identification of explicit
standards against which to evaluate the process generall¥ has resulted in a
degree gf precision much greater than that of studies without defined standards
(the 'implicit' approach). Morehead (91) used an implicit approach insﬂ?ﬁcting
the judges to '"use as a yardstick in relation to the quality of care rendered,
whether'you would have treated this patient in ‘this particular fashion during
this specific hospital admission". She reported that there was disagreement in
assigning care as either satisfactory or unsatisfactory in over 20% of cases,
and she obtained an acceptable' level of agreement (92%) only after the two

Jjudges discussed scases about which there was disagreement. Such a maneuver has
N



been criticised by Sheps (124) on Jhe grounds that one judge may influence
the other and that the final assessment is therefore not a consensus.
Peterson et al (108) also used implicit criteria, although they specified
the dimensions of care for the%r direct observation studies. They measured .
precision by having each of‘two observers visit and grade seven physicians
previously graded by thé other;. and to measure wi#thin-observer variation .
each of t@o observers revisited four of theif own preyviously visited physi-
cians. They found considerable disagreemeﬁt, and furthermore found that
intéaobserver variation was greater than interobserver variation in many
instgnces, Brook (14) found that three physicians using implicit process
criteria disagreed in over 30% of 296 patients with hypertension, urinary
infection or peptic ‘ulcerations, and intraobserver disagreement was found in
15% of 160 cases assessed on two occasions by the same physician. Zimmer
(156) studied the effect of additionalyiqformation upon reliability. Four
physicians were asked to review the ;ecord of each patient while still in
hospital to assess the need for hospitalisation; two of the judges were
restricted to information on the patient's record, whereas the other two
were permitted to interview the patient's physician and,to examine the pétient
if they wished. Agreement between the two judges usiné the records only was
é;% and in the two judges who had extra information was 89%, a statistically
non—§ignifibaqt_diffefence. o

The use of explicit criteria allows acceptable precision to be attained
even when the record abstraction is carried .out by non—physici;ns; inter-—
observer reproducibility by comparison with physicians in excess of 90% has

been demonstrated by record librarians and nurse abstractors both in hospitals

~

(42,46) and in primary care (125).

+
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A problem in assessing reproducibility by different groupc in

different settings is the fact that few investigators publish details
N
of the criteria used in their process strategies. . m}

2.6 ANALYSIS

The‘execution of a quality of care strategy should result -in
numbers to which statistical analysis can be applied. Furthermore, the
scoring chould be'appropriate for the objective, The ability to.discriminate
between differcnt leY?ls of quality o{ care depends upon the number of inter-
vals in the scale - studies'using implicit criteria often use a simple cate-

!
gorical scale and the discrimination is achieved by comparing the percent of

1
scores within each category. Morehead (91) used t;o categories optimal and
less than optimal; Peterson (lOB)initially used three, gbod, fair and p;or,
of which the middle one was acknowledged to be indeterminate. ’
The advantage of such a scale is that it reflects the all or none
aspect of medical care; care that is good in most parts but disastrously
inadequate due to one vital error 'in one component will be rated unsatisfactory.
The disadvantage of this type-of scale with few divisions is the possible loss
of information and lower ability to disﬁgiminate . . s
Numerical sub-scores have been widely used; these have the- advantage
that they are likely to be more sensitive and can give information on each of
Ehese contribulory components. A problem then arises in decidiné whether the
overall performance was satisfactory. Some ;tudies have simply added up the
sub-scores { 42,98 ). Several investigatorg. have arbitrarily assigned weights
to different categories in an attemﬁt to reflect differing importghce of items

as shown in Pable 3. Peterson and po—workefs (108) found a simple calegory

system unsatisfactory and developed a weighted system reflecting their opinion
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TABLE 3 :  Examples of Weighting Protocols used in Quality
‘of Care Studies.
Peterson Clute Morehead
(108) R2) ©Gl) . a
History 30 30 )

. - )
Physical Examination - 34 . 30 )L
Laboratory Investigations 26 6 ;

Therapy 9 9 )

. ) )30
Preventive Measures 6 6 )
Medical Records 2 -2 ’ 30

Total 107 23 100
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thal the diagnosis was the most important item. Clute (22) used the same
approach as. Pelerson but altered the weighting giving equal weights to
history taking and physical examination, and laboratory work received less

weight. Morehead: gave greater weight to the medical record (91). Payne and

“

Lyons(106) developed a Physician Performance Index for which panels of

physicians decided on the weights of the different component criteria for

a.dindividual conditions; the resulting index is the sum of observed item

weights divided by the sum of maximum possible weights for that case. Rimoldi
(112) used the frequency with which specified items of information were used
in the solPtion of a test problem;;s a measure of that items' value. This
approach does not ensure that critical items are included for an acccptable
result. Sibley et al(125) overcame this by insisting that all of specified
minimal criteria have to be present for the case to’bé acceptable, Morehead
(91) pfoposed that interlqgkfhg scores could be used whereby if the diagnostic
score failed to reach an acceptable level, then the score for treatment could
not exceed a certain maximum level.\

If clinical outcome is the definitive measure for quality of carc,
then weighting of process criteria on the basis of their relation to outcome
by a statistical tec%nique such as discriminant fufiction analysis, would not
only enhance the validity of weighting but this ;eighting would be more likely

to discriminate between groups receiving different levels of care.

‘(\



2L

2.7 VALIDITY .

All(process measures of quality of care should be validated against
criterion outcome measures since the outcome health status is considered to
be the definitive measure of quality of medical care (see pagé 3 ).

In the past thié relationship has been assumed since valid outcome
measures were not availayle so that standards were selected by other methods.
Morehead (91) used Phe implicit clinical judgements of the physician selected

\
to carry out the evaluation. Criteria set by expert panels or derived from

Lext books and standard publications have been commonly used (40,46,80,102,
105). - An alternative approach is to obtain standards from actual practice,
either that of a criterion institution or of a general community, which have
the advantage that they are seen to be realistic objectives that have shown
to be feasible elsewhere. The PAS-MAP system (127)operates against standards
derived_froé over 1,000 hospitals and results of the institution being evalu-
‘ated are compared against the mean of all the hospitals. Furstenburg (44) )
used patterns of prescribing in teaching hospital clinics as the standaré to
judge prescribing in private practice.

Over the past few years attempts have been made to study the inter-
relationship between process and outcome, Three major issues need to be consi-
dered in relation to these studies. Before a relationship is liQZly éo be
demonstratgd, all‘thfee, where applicable, need tougg fulfilled:

1, The efficacy of the proc;ss item; whether execution of the process

item by the physician has any effect upon outgbme assuming that

complianc. is satisfactory.
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2. Compliance: whether the patient has followed through and

complied with the process item, where pfSCess itenfs involve

the patients (such as taking drugs) since effectiveness of

process will only be demonstrated when the maneuver is

completed by both physician and patient.
3. Data collection: whether the physician has" recorded the

process actions executed, since most current strategies

utilise the ﬁedical record.

Additional methodologic issues arising out of the review of\
studies of the relationship between process and outcome are summarised
in Table 4.

Codman (24) is credited as the pioneer in this field; in 1916
he reported his experience with his routine practice of recalling all
his surgical patients one year later to determine whether the operation
had been successful and where it was unsuccessful, described how he
reassessed the_case to see whether this was due to the wrong diagnosis,
improper operative technique or to the natural history of the disease.

Fessel and Van Brunt (h2j studied the relationship between
process and ocutcome in patients with acute appendicitis and myocardial
infarction, and found no relationship. For appendicitis diagnostic
process was measured using the medical recard and the outcome was defined
as. histologically proved inflammed appéndices. For the myocardial infar-
ction audit the medical rec?rd was again used for proce;s, and in addi-
tion the outcomes were also obtained from the outpatient follow;up charts,
these being time lost from work, angina, congestive heart failure,
myocardial reinfarction and death.. They compared the diffeéerences between
the mean number of process items for the condition between hospitals with
the outcomes of interest and found nd correlation. They alqg'compared the

a audit scores of.
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A

50 patients who survived acute complicated myocardial infarctiorwith
those of 50 patients who died from it in the hospital, and showed nol
relation of process to outcome. Methodologic issues arising from tkis
paper are (see Table 4): f{a) Process.criteria were selected from a
hospital with a full complement of house staff and compared with other
hospitals where it is implied this was not the cgse. This has p#ébably_
"introduced a definite bias whereby this method of choosing the process
criteria is iikely to result'in inequalities more related to extent of
documentation rather than performance; (b) the sensitivity of the
process measure is likely to be fairly low since only four out of twenty
six items in;orporated into the éverall index score relate to management,
and there is little variation in the extent to which these items were
fulfilled. It would seem unlikely that items such as family history and
performance of VDRL will have a causal reiationship with outcome., Inclu-
sion of these not only reduces the sensitivity but are also of dubious
validity; (c) there is not appropriate adjustment for external factors

such as disease severity. Other work on disease severity is referred to

but incorreetly applied; Hughes showed that specified findings when)
recorded as present predicted the outcome, but Fessel and Brunt computed
whether these items were recorded at all, irrespective of whethgr they were
present or absent, and found ho relation to this predicped outcome., Common
to all these studies is the possibility of significant process correlations
with outcome being masked by external factors such as disease severity which
can be allowed for by special statistical methods (see pége 67); (d) it is
unclear whether any action was taken to avoid a 'Neyman' bias. Because the
outcome was assessed from the records alone, if the patienﬁ dropped out, had

>

symptoms or died without being readmitted these outcbmes would be missed.



. 28

Brook (14) compared process with outcome in patients with hyperten-
sidn, urinary tr;ct infection and peptic ulceration, using both %mplicit and
explicit techniques. Outcomes were assessed on the basis of mortality and
follow—up interview at five months for uncontrolled hypertension, positive
urine ,cultures and pers%§ting peptic ulcer symptoms in addition to activity
and mortality. The impli;it process judgement was compared with the actual
outcome measured in contingency tables and s few significant correlations
werelfound betwéen the process judgement and the results of the five month
urine culture in patients with urinary tract inféction and with the follow-
up blood pressure controi in the hypertensive patients. Comparing the
explicit process criteria with outcome produced the fgilowing significant
correlations: (i) In patients with urinary infection, a negative correlation
between follow-up urine snalysis and activity at five months; (ii) In patients
with hypertension a positive correlation betweén ordering of a salt restri-
cted diet and blood pressure control; (iii) In patients with peptic ulcer a
positive correlation of control of ulcer symptoms with prescription of
antacids, provision of information to the patient's private physician and
seeing the physician at least monthly. The methodologic issues of efficacy
and compliance are discussed. However, no adjustment for external factors

S .
such as disease severity 1s made and the outcome measure of persistent symptoms

-

and decreased activity are inappropriate for the condition of hyper&ension,

k4

~

Y

(see Table 4).

¢

-
v -
-

Starfield and Scheff (131) compared process with outcome in the quality
of care given to children with iron deficiency anemia; for those patiéhts

given appropriate drug regimens and follow-up, the outcome haemoglobin level

L .
was statistically significantly higher than those of patients who did not

~—
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salisfy these process criteria. I4Y would be interesting Lo lcarn whether
the physical, emotional or social outcomos'we;e related to this piocess,
The methodologic issues raised in this study are (see Table 4); (a) on’
the issue of efficacy, although giving iron raised the hacmoglobin it’
cannot be assumed that this therapy had any effect upon the symptomatic
status of the patients. A controlled study failed to show that raising the
haemoglobin in ancemic patients is responsible for relicf of symptoms (23).

This emphasises the need to 'include functional outcomes of patients as well

as physiological ones in studies compariang procass with outcome; (b) compli-

ance with taking iron is described, but it is su}prising that 3 out of 9
pastients who were descriéeé as taking 1t inadequatcely had a satisfactory
outcome haemoglovin level; (c) recording differences may have iatroduced
bias since the process criteria were satisfied more often in the clinic with
more paramedical personnel where the physici;n was a Fellow as compared with
clinic with a lower rate of satisfied process criteria staffed by fewer
personnel and where the physicians were housestaff; (d) external factogs
such as co-existent discase were not considered,

Lindsay ct al ( 8) have studied the relationship between process and
outcome in acute bacteriel cystitis in women, Forty~tiwo cases were reviewed
by analysis of patients records for process items; outcome measures included
a positive urine cylture six months later (2 patients), and regurrent urinary
symptom8 (15 patients) obtained by a follow-up questiomnaire. No correlation

g
was found. As the authors state, this study is unlikely to have shown a
relationship due to the infrequency of adverss ouliames with a saaple this
small. In a second study Lindsay et al (83) used the same approach with out-
patient medical care of patients following hospital discharge alter myocardial
’

infarctisn, in which prodess was woeighted and combined into an index and

v
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cahparca with mortality. A significant association between ten procuss
items (inquiry about cardiovascular cymptoms, ijpquiry about smoxing,
inquiry about activity sta&tus, blood pressure recorded, weight recorded,
notation of examination of heart and lungs, fasting blood sugar, seium ‘
cholesterol, serun triglycerides, pharmacologic treatmeni if hypertensive)
performed al the first post hogpital visit and mortality at two years was
found but laler process did not show a correlation. Points of methodologic
concern with this study include: (a) the insensitivity of mortality as an
outcome with this sample size when the bulk of mortality occurs before and
during hospitalisation; (bL).the fact that weighting was arbitrary when it
could have been used to disqriminate by using discriminant function analysis;
(c) the absence of a Laseline measure to avoid the contaminating effect of
the diffcriﬁg process interventions such as patient cducation and medica-
tions Lha% took place during hospitalisation; (d) Compliance may be important
when assessing the association of process items such as anti-arrythmic drugs
with the outcomes, .

Romm et al (113) studied patients with heart failure for correlations
of process with the outcomes of activity and symptoms after six months; a
significant association between physician awareness of patient concerns and
the outcome of symptomatic cardiac falilure was bnly found in a.group of
patients who were minimally symptomatic initially. Methodologic concerns

here include: (a) the possibility of significant procecss correiations with

4
outcome being masked by initial disease severity is quite likely in view of

the finding thal disease soverity was the strongest association with outcome;.
*(b) the ingensitivity of the management process criteria,and the index construction
chasen; (c) the use of a checklist for instructions which will tend to chauge

phrsicians behaviour and encourage uniformity when the abjective iz to analyse



differencds for correlation with outcome; {d) compliance may be important

-

for such process items es instructions on diet.
Nobrega et al (98) ‘studied patients with hypertension in whi;£

_process(yariables were campared to physiologic outcome of. control of biood

presghre, and no associﬁtion was shown. Methodologic concerns with this

study include: {a) the possibility of 'Neyman' bias since it is unclear

how the sample was idenfified, as the desc}iytion implies that a record

anaiyst ideﬁtified those who were still resident in Rochester at the time

of the intended follow-up from thé medical record; (b) the sampling also

suggests that an inception cohort was not used since the patients studied

were continuing to attend at the clinic, and this may explain the small

variation in the range of. the outcome blooé pressure; (c) in view of the

small variation a larger sample sizé is n;eded to achieve a reasonable beta

level; (d) Compliance was assessed but details of its relationship to the

conprél of hypertension are not given; (e) ‘the in@ppropriate:procebs criteria

cﬁosén, éﬁch as family history and flank pain, which may mask a significani

relationship of other more relevant process items; (f) the failure to remove

the effect of other confounding variables that may mask the effect of the

P
process variables upon outcome.

)

T Greenfield et al (48) studied éhe managementkof patients preFenting:
with chest pgin’in an emergency department who werse noy'admittcd and assessed
tﬁg process as it related to death or subsequent hospitalisation for a condi-
tion related to chest pain . A senﬁitive method assessing process {rom the
medical recotrd was used; this utilises branching criteria to reflect Sejuential
judggm;nts which allows for assessment of only’thosc crilerjia relevan® to the

-

pulient., One hundred and eleven patient charts fulfilled the process criteria
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and none of Lhese had a pbor out comg; 26 patient“charts failed to. fulfil
the criteria, 3 of whom died within%thee weeks from cardiac causes.
Although the rélatioqship between proéess and outcome is statisfically
significant one cannot generalize from such small numbers and the outcomes
were limited in scope. However, it is probable that this method has advan-
tages over the inflexible list of process criteria used in most studies.

To bumma;ise, this section on validity has demonstratcd that outcome

studies are feasible and some reasons have been presented that might be

responsible for the failure of somc of these studies to demonstrate an

hd -

association belween process and outcome, Features present in many of these
studies that limit the usefulness of their results, include: (a) the absence
of comprehensive outcome measures encompassing physical, emotional and social

t

function; (b) the failure to consider type II errors in deciding on sample
size; (c) failure' to make appropriate adjustments for confounding factors
! .

not inf}uenced by quality of care.
Conclusion:

The evidence discusced above demonstrates the potential of process
meagures of Quality of Care as a useful ev;luation measure that warrénts’
further development and methodolqgic validation. This will be ihe subjectl

of subsequent chapters.

-
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" 3. RESFARCH DESIGN

3.1 INTRODUCTION ‘ ' .

The results of the studies cited in the previous sections suggest
that clinical process measures are feasible, appear to bé sensitive 1o
differeﬁces in quality of care, can be used for the majority of diseases
in both hospital and ambulatory settings; their data can be abstracted
with precision and is amcnable to statistical analysis. An essential criterion
for credibility of the strategy remains unfulfilled - validation against
clinical outcomes. .

The remainder of this‘thesis’will.bedevoted to developing and testing
a strategy for criterion validation of c¢linical. process against clinical
outcome; in’;ddition a measure to exﬁend the dimensions of process assessment
to include patient education will be developed andhintegratgd into the sérategy.
These will be designed in-the context of the management of acute myocafdial
infarction.

- Acute m&ocardial infarction has been. selected for the following

reasons:-— .
1, It is common and a threat to life. Ischémic heérb disease is the
most common cause of death in Canada - it accounted for 51;817
deaths in l??b(ljz); likewise coronary artery discase is the most
common ‘cause of death in the United States (5 ). Acute myocardial

infarction is one of the most frequent causes of admission to
hospital(132,140). For example 768 patients werc admiited to
hospitals in the City of Hamilton in the twelve months July lst,
197, to June 30th, l97§(65). The prevalence of coronary artery

disease in the United States general population based on reports
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from the 1972 National Survey has been estimated at 16.2 per

1000 persons (141). The high incidence and prevalence means Lhat

the pot;ntial for studying sufficient patients with acute myocardial
infarction to allow meaningful inferences from quaiity of(care
studies is %nhanéed. .

Myocardial: infarction has a major impact upog th; physical,

emotional and social function of patients who survive (62); this

. provides a suitable model for combining evaluation of the impact

of medical intérvéntion upon a comprehensive range of functional
outcomes. o

There is considerable variation in the current management of
patients with tﬁis condition which allows comparisons to be made
that are not unethical in that patients are not being denied
management that is universally applied.

Evaluating the process of cére in acute myocardial infarction
involves a variety of settings, including an intensive care unit,
a general hospital ward and ambulatory clinics. This extends the
generglisability of any strategy that can be used to compare process
with outcome in such patients.

An inception cohort can be identified comparatively easily since
almost all patients with this condition are admitted to coronary
care units if they survive for long enough.

Sufficient data are usually available from the medical recora to
allow reasonably rigorébs entry criteria to be specified without
the expense of requiring independent assessors that man; outcpme

strategies require (151).
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7. The effects upon outcome of underiying disease.severity not
influenced b§ the quality of carekaave been evaluated by several
investigators (page 67). These confounding ‘variables could
either bias the results or mask the effect of clinical process
upon c¢linical outcome, if not compensated for by appropriate
'statistical techniques.~lThat such factors have been identified

;
increases the chance that tﬁé unbiased effect of process upon
outcome will be measurable.

8:, The costs‘of medical care for these patients is considerable in
view of the technology and high Ievels of staffing needed in coronary
care units (1ll), so it seems appropriate to assess the effectiveness

of this management in order to evaluaté the jﬁstifiéation fér this

expense.

3.2 RESEARCH OBJECTIVE

To determine whether measurable differences in the care administéred to
and received by patients with acute myocardial infarction results in clinically
significant differences in these patients' health status six months later.

3.3 DESIGN - OVERVIEW AND JUSTIFICATION

The study wili be a compound descriptive study. The care given or
prescribed by physicians and received by patients during the patient's hospi-
talisation and at follow-up visits will be assessed and analysed for correla-
tions with clinical outcomes and with the physical, emotional and social fhnctional
status of the patient six months after their admission for myocardial infarction.

Physician actions will be measured b& chart review and guestionnaires
completed by t?e patient, his/her family and the physician. The outcomes will
be measured by questionnaires, chart review, physical examination and exercise

testing.
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It is expected that this descriptive study will form the basis for
a subsequent controlled trial in whicﬁ the effects of a therapeutic package
containing the items identified during this study as possibly contributing,
to improved outcome will be compared with a control group of patients not
receiving these interventions*. Details of this experimental study's design
must await the results of the descgiptive study .and this thesis will be
confined to the design of the former.

Justification of Design

+

1, "An explanatory desgriptive study will allow the usual practice
of physicians to be evaluated in order to assess which and what
proportion of éhe process items of interest are being performed,
and how much variation in performance is present. It is expected
that the proposed criteria for physician inclusion will produce

v

significdnt variation in this process of care,
~ 2. The differences foénd will be analysed for correlations with
outcomes; those found to be correlated can then be formally tested
using an experimental design.
3. The descriptive study will also identify the 'baseline’ management
strategies to which the experimental maneuvre can be added.
L. ‘Furthermore, this’descriptive study will form the basis for strati-

fication for the confounding effects of differences in biological

indexes of disease severity and for the different styles of practice.

* Some components of the experimental package, such as resuscitation

and certain drugs, cannot of course be denied the control group.'



57

3.4 DETAILS OF THE DESIGN

3.4.1  SAMPLE |
The sample will consist of consecutive patients fulfilling the

diagnostic criteria admitted alive to the specified hospital(s) tunder the

care of physicians who have agreed to participate in this study.

Patients -

Inclusion Criteria: The presence of two out of three of the

fqllo&ing‘—

i) Anterior chest pain lasting for more than thirty minutes whicb is
sevére enough Lo czuse the patient to alter his activity and which
is not relieved by rest. A protocol will be used for definition
of the history to avoid labelling variation bias ( which is defineg
as variation in the identification of eligible study subjects

ieading to bias in the inciuséon and exclusion of study subjects).

ii) A rise in enzymes (SGOT, CPK, HBD, LDH) to levels one and a half
times above the upper limit of normal, with subsequent return to
nornfal within an appropriate time (depending upon the enzyme) among
survivors.

iii) ECG changes indicating the evolution of an infarction'as specified

by Kannel and Gordon (69).

Exclusion Criteria:

1. Patients with a history of previous infarction within six months of
. admission will be excluded to avoid contamination of process maneuvers
+ from prévious instructions.
2. Any patient who is disorienﬁgd to time, person or place or who has

a memory defect, since this .would invalidate the outcome and process

questionnaire.
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3. Any patient who is cared for by more than two physicians since
this will be likely to introduce errors in ascertaining details
of the patient-physician interaction by patient questionnaire.
4. Any patient on whom aorto-coronary bypass is performed durihg

the study period since this will complicate assessment of the

relation of other process measures upon outcome, and will involve

interacﬂion with physicians not included in the study.
5. Any patient with metastatic neoplastic disease, since the neoplaﬁ{;
- is likely to affect the outcome measure§ independently of the
‘ myocardial infarction. ‘
site ~

-

It is intended to carry out the study in a coronary care unit
equipped community hospital setting where the care of the patients in the
intensive care unit is managed by internist;, but. the subsequent management
(when the patient is transférred to the’generai wards and after discharge)
is carried out by the patient's family physician. It is ‘expected that the
majority of patients w;ll be admitted to thé intensive care unit initially,
Physicians - _ \

. The hospital chosen will be staffed by family physicians with the
following characteristics:

i) They will be primary care physicfgns.

ii) | Tﬁey will have been ‘responsible f?r the care of patients with
myocardisl infarction‘in the hospital selected during the year
prior to the study.

iii) Less than 50% of the physicians will have passed the certification

exams of the College of Family Practice.
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iv) Less than 50% will have been in practice for ten years,
v) Less than 5d%~will routineiy advocate a formal rehabilitation
-, program for patients with myocardial infarction. This inforﬁ;—
tion will be elicited from the physician.

The reason for these criteria is to ensure that the process items
of interest are not‘routinely performed on all patients. The data in rela-
tion to these same criteria will be described for all non—particip;£ing
physicians using the hospital in order to estimate how representative the

physicians chosen are.

Sample Size Considerations -

If a clinically significant difference in clinical outcomes such as
return to previous leisure activities is 25% with a baseline of SO%(as has
been suggested by a group of experts (7) ) and the type I error level accep—
table is 0.05, and the type II error level acceptable is 0.15, then a °
sample size of 162 patients is required.

There are thnty—one spitals in Ontario with over 200 patients
discharged per year with a diagnosis of acute myocardial infarction; less than
six of these are community hospitals, as most of them are teaching university-
associated h6spitals. There are sixty-two hospitals with over 100 patients
discharged per year with this diagnosis (10l) so that by selecting three
hospitals sufficient patients can be expected to be obtained within an eigh-
teen month period. The pretest (see page 49) will allow a more accurate
estimation of the number of patients likely to fulfil the inclusion criteria
with a time period. . Y <

3.4.2 PROCESS ATTRIBUTES AND OVERVIEW OF MFASUREMENT

The author in conjunction with another experienced internist, Dr. J.
Sibley, identified management options available to physicians based on litera-

ture review and clinical experience,



LO

These attributes are listed in Table 5, These options have been

transformed into criteria that would indicate whether the particular action

had taken place and the method most appropriate for its measurement selected.

Strategies for measurement will consist of the fQllowing:-

1)

ii)

iii)

iv)

3-‘4-3

-

f

Al

Medical Record - this will be the main source of data for
utilisation data, history taking, éhysical examination, use

of medications and results of laboratory tests. Details of

the mgthod are described later in this chapter.

Patient Questionnaire - this will be used to assess questions
asked by the physician in the assessment of the patient and

also instructions given to the patients, by tﬁe physician. These
are areas of process measurement that are unlikely to be recorded
in tﬁe medical record but are likely to significantly affect the
outcome of patients. Details of the nethod are described later
in this chapter.

Family Questionnaire - this will be used to obtain data concerning
items discussed by the physician with the family. l

Physician Questionnaire - The physician will be requested to complete
this at the enqlof'the whole study using his records if he wishes,
Items to be included ;re listed on‘Table 5. The questionnaire will
not be.completed earlier in the study in order to protect against
cuiﬁg the physician into the items of interest, thus altering his

behaviour.

MEDICAL RECORD ABSTRACTION

As shown in Table 5, the medical record will be used to assess several

elements of the process of care both during the patient's hospital stay and

during the follow-up ambulatory visits to the physician's office. Previous
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TAELE 5 : Process Yariables,/Attributes

Length of Stay and Follow-Up Visits

Length of stey in~C,C.U.

Length of stay in hospital

Follow-up within 3 weeks of discharge
Follow-up within 7 weceks of discharge

Assessment anc Therapy of Complicaticns .or

Coexistant Disease

Arrythmias

Cardiac failure )
Dyspnoea at follow-up
Angina )
Hypotension
Hypertension

Chest infection

Urinary infection

Assessment of Drug Management and Side Effects

Correct Dosage “
Gide Effects (e.g. Serum Potassium)

Record

+ 4+ 4

+ 4+ o+ o+

+~

SCURCE OF DATA

Questionnaire

Patient Family . D

Continued.,.eves
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<
L. Assessment of Physical {apac.ty and Prescription
of Exercise

Physical capability in hcme
Exercise test

Stepped erercise prescription,
Formal exercise prcgran

E. Fatient Education

a) Acjustment to Hospitalisaiicn

Corcnary Care Unit - Information re purpose
and reassurance

Mcnitor - "

I.V. Infusion - "

Cxygen - "

C.G. - "

2lcod tests - i "

X-rays - "

Transfer to gereral ward "

Activity > - Inférmation and Advice

HUU.rmﬁ\ - "

Social Problems cauced by hospitaiication -
Assess and Advise

( e.g. Care of children; w4rk responsibilities,

Response to illness by patient - Assessment and

, Reassurance
“~

(e.g. Anxiety and Depressioh)

SOGURCE OrF DATA

. + Questionnaire
Record Patient ramily M. D.
<+ <
+ + . +
+ + .
+ + +
+
-
+
+
' +
+
+
+
+
+
/
-+ +
+

gontinued.ceeeeee

|
\
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TLBLE 5 ¢ c¢ontinued -

5. continued... .
t) Adjustment to Heme Life .
hctivity Advice - hctivities of daily living
-~ hork
- Recreaticn
— Sex
Medications - indication, name, dose .
Diet
Smaking

SymplLoms which mwmmpa be reported

Community Resources (e.g. ¥.0.N.)
Clinic Appointments

¢) Informaiion aboul Disease
Normal Anatomy and function of heart
Atherosclerotic Heart Disease
Risk factors
Healing
Safety of prescribed activity
Warning signs of heart attack .
Compiications present
Coexistant Dicease

d) Educational Materiels given ‘o patient
Pamphlets .
Slice Tape Shcws

3

SOURCE OF DATA

Questionnaire

Patient Family M.D.

4+ A+

+ 4+ +F + + o+ A+

-
‘

A=+ o+ o+ o+ o+
+ 4+ o+ ot

+

+
+
4

[ 44

oozwwumaa.....



L

TASLES : Lontinued -

record

SOURCE OF DATA

Questionnaire

5. ccentinued.,,, .

e)

6.

written Therapeutic Instructions

Activity
Mecications
Diet *

Psycho-Socially—Oriented Management

Family Session ¢
Family Therapy
Group -Therapy
Psycho Therapy

+ 4+ + +

[ —

Fatient Femily

+

+ + + o+
+

D.

+ + + +

R I P

o

-

.-
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york has shown the medical }ecord to be a sensitive instrument for detecting
variations in the process of care both in hospital (81,92,104,126,150) and
for ambula%ory visits to family physicians (125). It is proposed to.pse the
strategy developed by Greenfield et al (46) in the development and application
of criteria; this increases the sensitivity of the measurement by uti]ising
branching gr%teria to ?eflect sequential judgemgntf. This allows for assess-
ment .only those criteria relevant to the patient. For example, in a
patient with myocardial infarction complicated b& angina a subset of criteria
relating the assessment and management of the angina is relevant, whilst it
is inappropriate to assess patients with myocardial infarction without angina
by .the same criteria.

An apstraction worksheet zill be developed from the list of criterian
to be assessed by chart review., The abstraction will be‘performed by a
specially trained record librarian or nurse. A;ain, prior experience suggests
that this strategy has high precision. The‘author has experience with chart
reviews in a hospital audit of patients with myocardial infarction for which
a_giééyé/librarian was trained to abstract spertinent clinical information:
Interobserver (compared with a physician assessing the charts independently)

and intraobserver variation (with a year between assessments) was less than

10% on each of over 500 cr}teria. Specially trained nurses have also been

shown to achieve high levels of agreeméﬁt with physicians in the audit of

-

ambulatory care records (125).

3.4.3.1 PRETEST OF* MEDICAL RECORD ABSTRACTION
A pretest of the record abstraction will be carried out using the
hoépitql and ambulatory records of 25 myocardial infarction patients in a

pilot study . Observer variation on each item that is less than .

)
v



10% will‘be accepted as adequate. confirmation of the reliability of the
“instrument. If observer variation is greater than 10% on any item, the
corresponding criteria and the worksheet will be modified®and the abstractors
further trained and retested until this level of agreement is achieved.
3ehils QUESTIONNAIRES FOR ASSESSMENT OF PROCESS -

¢
As discussed in the section on the literature review, several of the

>

attributes listed in Table 5 are not consistently recorded in'the medical
record (pagel5 ). Local experlence of the author from auditing 1n—hospmknl
records of patients w1th acute myocardlig infarction supports this opinion;
for example, in less than a quarter of chhrts audited was there any mention
of any advice given to the patient. Accordingly these processes will be
* measured by questionnaires administnréd to patients, their families and their ‘ +
physicians. %No patient or family questiOnnai}e to be completed by patients
and their famllles has been developed to assess several of these items of
interest, and this 1nstrument will kgve to be developed in this study

wHéLever a new que;tionnaire is to be developed, several potential
sources of inaccuracy (which includes Systematic deviation from the frue result
(bias) and random va;iation (error)) must be recognised and avoided, These
bigses and plans’for avoiding them, consist of the following:- *

|

1. Inaccuracies associated with the method of data collection. Lack of N
motivation of the respondent, misunderstanding of questions and literacy

. k ( o
problems can be responsible for considerable inaccuracies in the éﬁta collected

(143). In order to minimise these, the questionnaire will be administered by .
- ‘ {

personal interview which ( compared with self-administered questionnaires ) can

be expected to achieve a higher response rate; allows clarification

.
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of misunderstood questions and is not sordependent on the subjects' literacy.
The training and pretesting of the interviewers will include attention fo
consistency. The interviewers will be recruited from the McMaster University e
Field Survey Unit which has defzjiirated such 6onsistency in past‘studies.

2. Inaccuracies due to timeZ It is unlikely that the rfespondent will

recall all the details of all the interactions with his physician at the end
of the six month period being studied. Estimates of patient recall suggest
that two weeks may be the longest that reliable factual information may be
obteined féllowing discharge from Aqspital or after ambulatory visits (60,
77,133). The significance to the respondent of the event being assessed is
known to affect the response error due to memory (59,133); a myocardial
infarction is likely to-be considered by the pafient as a highly significant
event and it may be éound that the fact§ Foncerning interactions with the
physician in these patients are accurately recalled fo; longer than two weeks.
A bias also related to memory but working in the opposite direction is that of o
telescoping — overreporting the frequency of events (133,143). This tends to
occur where the event of interest did take plaée on one occasion at leas£,
and the respondent reports that the event occurred on more occasions than it
actually did - this will need to be assessed, where more than Sne intéba;tion
' J
with the physician is being enquired about. '
Both of these types of memory bias will be measured during the pretest
in‘order to select the optimal timing for minimisation.of these biases (see
page 50).,

3. Inaccuracies due to Reactivity Bias — This g;fers to the effect of the

questionnaire itself upon the subsequent behaviour of the patient. The question-

naire will probably be administered to the same responaent more than once if
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the pretest demonstrates that memory decay 1s a major problem.

it then becqmes important to éttempt to avoid changing the respondent's
behaviour Qy the questlonnalre 1tself(123), two approaches wlll be used to
minimise this. Flrstly the questions of interest will be 1nterspersed with
questions that are not related to the concepts being studied but are equally
credible. F&Y example, a éuestion might be asked about whether a specific
drug had beeﬁhprescribed or the number of children, neither of which are of
interest for the investigation. Secondly, funnelling of questions starting
with broad unstructured questions (143) avoids letting the regpondent know
exactly which s;ecific features the interviewer is interested ini If the
response to the first question is negalive, thus avoiding undue emphasis on
a topic not discussed by the respondent with his physician. The extent to
which this bias is present will be evaluated in a pretest (see page5l ).

L. Inaccuracies due to sensitive gquestions — Questions that relate to

unpleasant or embarrassing topics are less.likely to be answcfed truthfully.
This is relevant to this study for question® such as’those relating to sexual
function. This will be miﬁimis;d by the positioning of questions relating to
sensitive topics such as sexual activities in the iatter half of the interview
to allow the interviewer to establish rapport with the respondent{ attention
will be paid to placing them in context and introducing the topic in the least
th%eatening way (143). The extent to which the respondents are not giving
accurate responses will be analjsed in comparison with direct observation of
the int eractlon between patient and physician during the pretest.

-

5 Inaccuracies due to Social Desirability Bias - This occurs when the

respondent feels that it might be socially undssirable to give the accurate
response — for instance the patient may.give an answer that the respondent feels

would please the physician, although they know it to be inaccurate due to such
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reasons as in case the physician finds out the detail; of the guestionnaire

or the respondent might feel the interviewer wants a certain response. This
can be minimised by emphasising confidentiality and training the interviewer
to show complete acceptance of any answer. The extent to which this occurs
can be assessed by looking for incorrect answers to the maski;g question
included to minimise reactivity as well as comparing the questionnaire respon-
seg with direct observation of the interaction between patient and physician

in the pretest.

Physician Questionnaire - This will be developed-using the same

guidelines as those describeq for the patient and family questionnaires.
Reactivity bias will not be a problem since the interview will not tgke place
until .the end of the study, but it is likely to be less accurate than the
patient and family questionnaire in view of the length of time between the
events of intérest and the completion of the guestionnaire. The reason for
not attempting to develop a similar strategy for the physician questibnnaire,
by the use of masking questions and funnelling is that this is unlikely to be
successful in avoiding giving away which aspects of paticnt care are being

measured.

3e4.4.1 PATIENT QUESTIONNALRE FOR MFASURING PROCESS - Pretesting

Tne process questignnaires descri??d above will be validated in a
pretest against data obtained from dirsct observation of the interactions between
the physician and the patient (and family where appropriate). This.validation
pretest will ;lLSw the accuraéy of the questionnaire to be determimed, and
several possible causes of inaccuracy to be measured. The patient and famil;\
questionnaires will be applied at.speciiied time intervals during‘tﬁe 5ix month
period after the patient's myocardial infarction according to the schedule shown

on next page. Fretest patients will be randomly allocated into four grouﬁs ot

-
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equal size. The interactions of all pretest patients and their physicians

will te directly observed. Group I will then complete the questionnaire
within two days of discharge and within twc days of each ambulatory‘'visit.

The other groups will be interviewed about those same items, only progressively
1

later in the six-month follow-up period.

¢

[

PILOT STUDY FOR PRETESTING PATIENT QUESTIONNAIRE

’
! .

HOSPITAL ' AMBULATORY CARE

Patient Transfer to Hospital
Croup Ward from C:C.U. Discharge 1st ¥Visit 2nd Visit

1 + + + +

2 + + +

3 + +
3 l‘ +

o

N
+ = Patient Questionnaire to be administered within 2 days of event.

N

This desigr will allow the following determinations to be made:-

i) Inaccuracy due to time. Memory decay may be assessed by measuring diff-

erenc$§ in the accurate-recall of encounters between the groups interviewed

at different intervals after these encounters, using the data from direct obser-
vation as the criterion - e,g. The post-discharge interview of group 1l is
compared with the first interview 1in groups 2, 3 and 4; if less information
.is recalled in the latter groups and there is a progressi?e gradient the longer
away frchm the event of inferest that. the patient is questioned, this would

suggest that this difference may be due tc memory decay. Telescoping will be

R L% SN WIS R
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A
assessed in a similar fashicn.

ii) Inaccuracies due to Reactivity Bias. Bias due to reactivity will be

assessed by directly observing{gatienp behaviour in subsequent encounters;

e.g. the number of questions asked by the patient‘at a later‘visit that are
ccnrected with concepts asked about in a bfevious interview. For instance,
if there is a differenée irn the number of relevant questions enquired atout

in the interviews after the first ambulatory visit in groups 1 and 2, after

the second ambulatory visit in groups 1, 2 and 3, after the third interview

in all

groups and the difference increased with the number of proceding questionnaires

then reactive effects are likely to be affecting the patient's behaviour. If

there is a 7ignificant reattive effect then the questionnaire will need tc be

reéesigned, unless the timing of the questionnaire in one of groups 2, 3 or

L, allows the recactive effect to be minimised without unacceptable memory decay.

iii) Inaccuracies due to Sensitive or Threatening Questions. The differences

between the direct observatiocn data{and the questionnaire results will be

determined for those questions considered sensitive cr threatening (e.g. discus-

sions of sexual function or fear of dying).

iv) Inaccuracies'due to Social Desirability Bias. This will elso be assessed

by comparison of direct observation with the questionnaire for questions such as

those concerning whether they were told why they had been prescribed any mcdi-

cations., The patient might feel that the‘%nterviewer wculd expect that pecple

should know such informatiorn. 1In addition this will be assessed by the masking

questions as already discussed.

-

Sample and Site for Pretesting the Patient Questionnaire

"The pretest sample will éonsist of patients who fulfil the criteria for

inelusion in the main study. The site will be & community hospital and the
asscciated physicians' cffices, plus the werd te which myocardial infarction

patients are transferreqd from the intensive care unit shculd preferably be
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adjacent to the coronary care unit (so that fewer observers will be needed).
The qualification and certification criteria for entry of family physicians
A

into the main study will be applied. To reduce the effects of individual

idiosyncrosy, at least three family physicians will be evaluated during

this pretest.

Allocation into Groups,

Pretest patients will be randomly allocated to the four interview

v
’

groups using tables of random numbers balanced in sets of four.

- Y

-

Direét Observational Methods for the Pretest.
" A check off list will be developed, describing the same items that

aré included in the patient questionnaire, This will itsélf be pretested by

taping a series of simulated encountérs which include known varying amounts ///

of the information of interest. The obsgf;égg will be mature adults with a

nursing or social science background, trained ;becifically for the project;

these qualities are expected to be useful in obtaining the physician's and

patient's co-operation and trust such that they wii; be prepared to discuss

sensitive issues in the pre;ence of the observer. fhg obse}ver will sit in

on one or more encounters of participating physicians ‘before the study begins

to accustom the physician to their presence.

Justification of Direct Observation.

Direct observation is expensive but does provide the ﬁost accurate
data ds5 a criterion measure fof validating the patient (and family and physi-
cian) procesijquestionnaires. Alternatives considered included:~
1. A tape recorder without an observer; this was felt likely to present

practical difficulties in ensuring thgt the encounters are taped

consistently, and discussions with other clinicians indicate that it

i, WM

N  would be less acceptable to physician and patient than direct

observation.

N N

N a
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2, A check off list for the physician to complete at the time of the
encounter was also considered but, of courée, the physicidns are
likely to change their behaviour to compily wilh the check off list.
Furthermore, the physician may not complete the check list consi-
stently dr reproducibly.

Analysis of Pretest

The results of direct observation will be compared with the patient‘
qgestionnaire and the negative and positive predictive values calculated.
Positive and negSéive predictive valdes of 70% ar more will be deemed accep-
table for utilisavion of the patient questionnaire in the main study. The
time intervals for the main study will be selecte@,on‘the basis of maximum
predi:tive valu;s, accompanied by minimal reactive anua memcry loss effects
(present for less than 20% of the process items).

Sample Site for Pretest

Forty patients will be included in the pretest since a minimum of
eight patients in each gr;;p is required for statisticaz analysis of the
»predictive values obtained to evaluate the null hypothesis that thg rgsults
‘could have occurred by chance (21).
3.4.5 OUTCOMES

ATIRIBUTES

The outcome attributes are sho:n in Table 6, Thekoutcomes 6f primary
interest are the occupational, physical, emotional and socisl health status
of the patient, In addition; survival, the control of physiological abnorma--
lities causing symptoms (e.g. gngina) or patient behaviour that is likely to
be harmful ﬂb overall health (e.g. dietary control for thf obese) will be

assesged. Finally, other items such as compliance of”ﬁggient satisfaction,

although not direct measuresof functional outcome are related to the effecti-

venéss of quality of
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cere, and will be measured. The reasons for selecting’ each cf these outcomes
are as follows: g

1, hysicel Function. ‘

The 1972 Urited Stayes National Health Survey (150 reported that of
all perscns with corcnary heart dicease 60.1% had scme degree of activity
limitatior due to their condition. Hellewmtein and Friedman (56) have réportcd
a significant reduction in sexual activity in petients six months after
myocardial infarction compared with age matched contrcls. Weiss (144) and
Tuttle (137 have reported that impotence developed in 10 — 33% of patients '
after ean acgte myocardial infarction althoggh this wes rot ccenfirmed by
Hellastein and Friedman. A panel of experts (7 ) have sugéested that the
percent cf patients who have returned to their previous leisure activities
"3 — 4 months aftgr an acute myocgrdial infarction will bte 50% with average
quality care and 75% with optimal care; and thg percent of patients who have
returned tc their previous level of sexuval ?unction after 3 -4 months will be .
53% with average care and €7% with optimsl care. Activities of daily living
were not.discussed by this group, but it seems possible that cimilar differences
might be found with differing levels of care in view of the National Heelth
Survey results discussed above. Thus, differences in quality of care cah be
expected to lead to differences in physical function.

2. " Cccupational Status

Between 15 — 20% cf patients who were working prior to their myccardial
infarction fail to return to work and unnecessary delay is common
( 8,14, 17). There is no evidence that prolcnged ccnvalescence improves the
patient's physicel state or prognosis, ard it has been suggested that psycholo-
gical harm may be done by this prolonged inectivity (12,18 ), 1In a study in

Edinburgh (18) cf 154 pstients who were working on admission, G4 (69%) returned



TABLE 6:

Outcome Attributes

Physical function
Occupationzl Status

Social function

Emotional function
Survival

Reduction in Cigarette Censumption
Control of Obesity

Control of Angine

Contro% of Cardiac Failure
Cortrol of Hypertension
Patient Satisfaction

Patient Compliance
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to work within four months and 102 (77%) within a year; Harpur (53) reported
that 21% of 128 patients who were back at work at two years were not working
at four months. Kellerman (72) reported that various rehabilitétion.centers '\\
had success rates of 80% of referrals successfully returning to work. These
studies suggest that return to work is related to quality of care. An expert
panel (7) has estimated that the percent of patients who have returned to
their major daily activity 3 - 4L months after an acute myocardial infarction
will be -58% with average quality care and 72% with optimal quality. Thus,
this appears to be a good outcome measure which should be affected by the
quality of care.

L. Social Function.

Social dysfunction following myocardial infarction has been increasingly
recognised as due to problems relating to poor advice from health professionals,
discouraging advice from the family, role changes in the family or assoqiated
emetional dysfunction (9,18,30,152,155). Bilodeau and Hackétt (9) reported
that the most commonly expressed issues inclu&ed worries about acceptable by
the family. Abnd?%al health perceptions have also been found to be associated
with a failure to return to work (18). Results of a controlled trial suggest
that group therapy can reduce social alienation, cynicism and cémpetitiveness
(63) and other studies suggest that group therapy can improve the ps;chosoéial
adaptation in patients and their wives (2,9,90). Despite the paucity of
studies relating Lo social rehabilitation the date citeqvfuggests that this is
an important outcome that is likely to be affected by quality care.

5. . Emotional Function. .

Bmotional dysfunction is recognised as an important late complication

(60). Croog (29) reported that 50% of patients were depressed frequently or

“

]
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cccacicnally cne year after igiféction. Using clirical asséssmcnt of anxiety
end depression, Nagle et al (94) found thet non—orgaric cauces of.invalidism
werce as common: 8s physical ones in delaying return to wc*li. Cay et al (18)
studied 203 cconsecutive patients admitted to & coronazry care unit and followed
their psychou-socisl progrecs for a year; they found a significant degree of
enxiety and depression unrelated to the severity of the myocardial iafarction.

Hackett and Cussem's Study (51) suggested that depression is the major problem
1n.convalescence, and that exercise trsining is associated with a reduction of
anriety and depression ccores cn standard psycho.ogical testing. Others have
suggested that carly mcbilisation, physical mm%ﬁjioning and patient eduqation
cen reduce persistent depression (17, 62). Thus it appears that emotional
status may vary with quality of care,

5. Survival
ith the advent of coronsry care unitvs overall hcspital case fatelity
for myocardial infarction pas been reduced from abcut 30% to less than 20%

a( 39, 66. ). A study conducted by the New York Health Insurance Plan in the
1960's showed that the case fatality rate cne month following myocardial infer-—
cetion wes 17% for men hospitalised with their first myocardial infarction (LL6).
In the Hamilton hospitals the mortality ratc ranged from 11% to 264 between
hespitals in 1975 (65). ‘ -

It has been suggested (7 ) that case fatalily ratec can be used &as a
useful outcome indicator of quality of care after adjusting for sociodemographic
and clinical variablcs that are not affected by quslity of care (seec page67). A
panel of eaperts have suggested that given optimal quality of carc the mortality
ratc one month after acute myocardial infarction in patients who reach hospital

should be less than 15%; givtf low quality care the mortality rate fog the
‘

a
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same group of patients will be ﬁo greater than 25 - 30%. However, a
sample size of 656 patients would be requéred’to obtain an alpha level
of b.OS and a beta level of 0.15 to show a stati;tically significant
difference for a case fatality rate of 15% versus 25%, and therefore,
although included, is not considered an outcome of priméry interest.

6. Reduction in Cigarette Consumption .

Although there are conflicting study results cpncerning the associ- f
P

ation of cigarette smoking with subsequent reinfarction (89,146) ‘it is co;;;:N\ ///
dered harmful behaviour from other viewpoints such as its association with i
pulmonary disease. (Croog (29) has suggested that physician guidance resulted
in significant change in smking habits based on data showing that 20% of
patients (345 men) were not smoking a year after their first myocardial
infarction, compared with 20% before the illness, alghough evidence was not

described to show that physician guidance was the responsible agent for the

change.

7. Reduction in Weight if Obese

Obesity is known to be assaciated with increased cardiac work,
decreased myocardial compliance and contractility, and ﬁ;pértensioﬂ (3)s The
cardiac work apd blood pressure have been shown to be reduced by weight reduc-
tion (4). Although obesity has not been demonstrated to be a major r}sk
factor by itself, it would seem that reduction of weight in obese subjectis

with a compromised cardiac status from the myocardial infarction, is a

suitable reflection of good quality care.

8. Angina
Data from the Framingham Study (70) showed that approximately half. of
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| both men and women sustaining a myocardial infarction had angina afterwards.

\' Duﬁkman et al (34) after reviewing the literature reported that less than
5% of patients with angin; can be considered refazzéry }o medical management; . -
their review of response to Prqpranololin.§everal studies showed sucéeésful
control in 77 - 100% of patients. Cay (18) reported that 48% of 101 pgéienbs‘
reported mild or severe angina cne year after in%grction. This outéome can
herefore, be expected to reflect the quali}y of care.

<

9 Cardiac Failure

’

Breathlessness and ébjective evidence of ventricular failure are °

present in up to 25% of patients after an acute myocardial infarction {10,18,129).

/ data support the possibility of quality -of care affecting the c?ntrol of cardiac

e and Justify its inclusion as an ogutcome measurc.

: Control of Hibertcnsion . ‘ .
%_ Although contirol of hypertéhs;on has not beer. shown to.reduce the inci-
dence ofl myocardial infarction, it reduces cardisac work which ic appropriate
. for pust|mydcar d1a1 infarction pat¢ents. Sigée céntrol is achicvable in mosi
. patlents the extent to which-study patleﬂts are normotensive should refllect
the qual't/ of care they have received. . .
1. A@tient Satisfaction " - :

Patient sat*sfautlon refers to a measurc of the Patlents‘ attitudes
towards his physician, the hca%th.care'system and the medicsl care he receives.
Although not a functional outcoﬁe this does relat§\$p thé general wellbeing of
the patient. Although high levels of quality of care, especially in the ay

. of educatipn, might be expected to be reflected in betten patient satisfactlion,



studies of the effect of differing levels of quality of care upon

patient satisfaction have had to awalt suitable mcthods for measuring Qat;-

‘

_sfaction; these arc now available (158)so that its inclusion as an outcome

measure- is justified.

¥

12. Patient compliance

'

Several therapeutic maneuvers involved in the managenmcnt of acute
fyocardial infarction patients are known to be efficacious (such as anti-
hypertensive drugs, digoxin and diuretics for heart failure). However, the

. Il

desired outcome will'only_bé achieved if the patient complies with the

physician's orders so that assessment of compliance provides information on
- R At ]

. . 8
an important intermediate step betwcen process and outcome, Since the patient-

physician interaction is alsé®an important determinant of compliance, measure-
. .

ment of compliance a&s an indirect measure is justified.

2

3.4. 6 OUTCOME MEASUREMENT STRATEGIES

The clinical outcomes will be assessed six months after the patient
R .
was admitted with the acute myocardial infarction. This time period was chosen

on the basis that it allows the palient's phygical, emotional and social \\~7

function t; be assessed‘hsing actual pétient behaviours. The methods to be

used are as follows:— « I

1. Survival
This will be assessed fiom the charts if it occurred duriné Lospitali-

setion and from questioning of the physician or family if occurring later.

. 2. Physical Status
a) McMaster Index of Health {20). This questiomnaire has been designed

to reflect positive function ac well as levels of disability. It has been

-

found to be acceptable Lo interviewees, amenable to index construction, and

can be administered by lay interviewers. It utilises a self evaluation method

eliciting the respondent's views of his performance at doing certain activities,
-t

¢ 1
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Items of interest include acbivities‘of daily living such as walking, stair
climbing and travel, self-care such as dressing, toiletry and feeding, and
domestic duties such as participation in shopp%pg. cleaning floors, cooking
and clotﬁes washing. The response categories to each question allow the
 performance of each activity to be graded from fully independent through

}ncreasing degrees of limitation to inability to perform the activity. The

g

questionnaire refers to the week’prior to its completion, to minimise recall
errors. The 18 questions phat best predicted a general préctitioners jdﬁgement
of physical fungtion will be used. The methodologic features of this question-
naire are described in greater detail in the subsequent section on emotional
staﬁus;
b) Questions will be developedfto assess types of’activity not explored
in depth in the Index of Health; those of recreational, physical activity and
sexuai activity. The latter may be perceived by some respondents as threatening
and the ways of minimising this, described on page L8 | will %e utiiiseq. These
. . N
questions will be Qeveloped along the lines used in the Index of Health and

pretested. \

3

J

c) A stghdafd treadmill exercise test will be carried out six months after
the infarction (9?). This will provide objective evidence of the physical func-
tional capacity of the patients which will be used as a basis for assessing"
whether reported limitationé in activity have a physiological basis or whethér

it seems likely that these limitations might be atg;ibutable to such factors as
-poor emotional function or inappropriate advice from their physician.

A multi-level exercise-test will be performed at the hospital where the

patient was admitted under ﬁhe supervisioq of a physician experienced in the
. procedure, Continuous electrocardiographic monitoring will be performéd beginning

L3 o
before and continuing until after testing is completed. Facilities for management

/
4



of complications (including-electrical defibrillation equipmeat) will be
provided. The patient will be informed of the intent and details of the

procedure, and will sign a consent form, Patients with abnormalities of

»

rhythm or cqnduction on a resting electrocardiogram, gross cardiomegaly and
overt cardiac symptoms at rest will be excluded. Criteria for stopping the
test will be -- i

a) abttainment of maximum possible performance.

bg “symptoms suggcé@ive of cardiac ischemie.

c) diagnostic electrocardicgraphic change.

3. Occgpgtiona1'5tatus ) (j

A questionnaire will be developed to assess the patients level of
functioning at work compared with his or her previoué functional level.
Job availability.and other‘non~medical reasons for noglworking will also be
assessed. In ;ddition and with the éatient's consent, information will be
obtained from the patient's employer. Both of these instruments will need
to be pretested.

L. Social ction - ' ,

'MgMaster Index of Health - The index developed By Chambers (19) as part
of the Index of Health Study wi}; be used. Questions were selected from a
number of existing qucstionnaireé to fulfil the followiné two objectives; firstly
to cover important life areas such as dwelling place, monetery situation,
hobbies, organisational membership, friendships, marriage, feelings about religion

Y
and health perceptions. Secondly, questions were chosen to allow assessment of
9 B

the extent of appropriate conmunity activities, activities held appropriate by
' ¢
the individual and individual awareness of the social environmen The valida-

tion studies and pretesting will be described later in this chapter (see page63 ).

L4
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Il is proposed to use the 14 queétions that best predicted a family prgéti;

. !
tiuners judgements of the social function of his patients which have a

sensilivity of 72% and & specificily of 77% for good social functich.. Veli-
dation issues are discussecd in the following secbtion on emotional funciion.

i

5 Dmotional Status o

The index developed by MacPherson ( 85) as part of the McMasterj%mdex
of Health Study will be used. Questions were chosen that related to Erikson's
concepts of trust, autondmy, identity, initiative, intimacy and self estecm.
The twenty-seven questions that best predicted a general practitioner's F
Jjudgement of eTbtional function will be used which has a sensitivity of 60%

and a specificity of 75% for good emotional function .

Previous validation studies of Indexes of Physical, Emotional end Social

1]
<

Function (20,119).

This questionnaire was pretested in various wayg;“firstly it was aéﬁi—
nistered by a single interviewer to 70 patients in Hamilton, Ontarie ahilst§ 
they were in hospital in an acute medicgl ward, and 7 days or more éfter diséﬁgrge.
No major difficulties in interprctation of individual questions were éncountégéﬁ
: 3
thus suggesting that the face valigéty is acceptable, 3Secondly, therability of

the questionnaire to detect changes in functional status is supported by the

finding that there were siénificant chenges in the social, emotional and physical

i .

function of these patients in acute medical wards beﬁween the interview in
hospital and 7 or more days after dischargc. Thirdly, criterion clinical vali-
dity‘was essessed by comparison of the resulis of the questionnaire with the
~assessment of an experienéed family physician in 273 patients. Evaluation of
tﬁe resulting indexes suggested that the questionnaire has ;riterion ¢linical

validity; for example the fourteen questions thal best predicted the clinical
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assessment of social function had a sensitivity of 72% and a specificity of -

77%. Fourthly, biologic validity was demonstrated in the sé&e study; there
was a strong relation between the questio;nai;e's assessment of physical
function and age. |

Further validation studies are indicated such as more precise evalua-
tion of the ability of the questionnaire to detect clinically relevant changes
in health, épmparison with the assessment of oth@r health professionals and
short-term reproducibility. However, it has been successfully utilised in
-four health care studies including two randomised trials, and has sufficient
credibility for it to be used in a study such as the one pfoposed in this
‘thesis,-providing that short~-term reproducibility can be demonstrated (s%e
‘page 66).

6. Reduction in cigarette consumption

v -

This will be assessed by questions on number of cigarettes smoked a
day and changes in smoking habits since the myocardial infarctioﬁ. The ques-
tiomnaire design will be based‘on the approach used by Doll and Hill (31) to
assesslchanges in smoking habits.

Te Weight Reduction

Obefity will be ascertained from the patient's weight on admission to
hospital (patients in overt cardiac failure on admission will be excluded)
according to the standardé\azécribed in the Aétuaries Study (1). The outcome
weight will be measured at the time the patient has the exercise test. The

scales will be checked for accuracy on a regular basis.

3

8. Angina
This will be assessed by the Rose Questiopnaire (114) and by an exercise
v '
test (95). Patients referred for aorto-coronary bypass-although excluded (see

ﬁége 38) will be asked to complete the Rose Questionnaire to evaluate whether
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bias of results is likely due to differing indications for referral.

9. Congestive Cardiac Failure

This will be defined as the presence of one or more of the following -
elevated jugular venous pressure, triple rhythm or galiop, edema of the ankles
or sacrum, persistené basal crepitat}ons on auscultation of the lungs, or
radiological'evidence.of pulmonary congestion. The batient will be cxamined
by an Internist and a radiograph taken at the time the patient attends the
hospital for the exercise test. -

y

10. Control of Hypertension

This will be considered present if the following systolic (first phase)
and diastolic (fifth phase) blood pressures persisted on the lowest reading

obtained with the patient sitting after at least ten minutes rest in a quiet

room. )
Age Group _Systolac Blood Prgssuret ‘Digdstolic Blood Presaure
16 - 29 : P 0 P
30 - 69 ‘ > 160 A >100
0+ P17 2100 ot

This will be measured when the patient attends the hospital for the exercise
test. The sphygmomonometer will be checked for accuracy on a regular basis.

11, Patient Satisfaction

The questionnaire developed by Hulka et al (158 will be used Lo assess
the level of patiént satisfaction with reépect to professional competence and
'personAl qualities of the physician. This questionnaire-has been extensively
pretésted; its split helf reliability is in excess of 80% and the wide range of

i

rcsponses obtained suggest that it is a sensitive‘fnstrument._ This will be

further pretested for short-tcrm rebroducibility with the other cutcome queétfff—

naires,

33 SV
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12, Comgliance R

Questions will be included in the questionnaire concerning compliance
with drugs, diet and exercise, utilising questions from the Standardised

Compliance Questionnaire (118). This will be pretested.

3+he 61 pRETESTING OF OUTCOME QUESTIONNAIRE

Short-term reproducibility of the gquestionnaire for outcome measure
will be pretested six months after the myocardial infarction on the same
patients as the process pretest study for validation of the patient question-
naire described on page 49 The outcome questionnaire will be administered
to the forty patients iﬁ their homes on two successive occasions two weeks
apart. {The first interview will be s%x months after—the patient sustained
the acute myocardial infarctiop). The reproducibility will be taken as accep-
table if 10% or less of questions demonstrate disagreemént. This pretest will

also 8llow the newly developed quéstions to be tested for face validity to

minimise any ambiguity in these new questions.

4
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L. . ANALYSIS

Lol POTENTIALLY CONTAMINATING EXTERNAL VARIABLES

In order to make valid comparisons of outcomes it is necessary to
control for other external variables that mighi affect the outcomes indepen—
dently of the quality of care deliverea SO as_to isolaté the effect of the
process items of interest, 'Such factors include the baseline level of the
outcome of interecst, other outcomes, sociodemographic and disease related
factors that are not influenced by the quality of medical care, and compliance.

The citations listed in Table 7 refer to the effect of those external
variables upon case fatality and there is little evidence relating them to
other outcomes; an exceplion to Lthis is an investigation by Schiller and
Baker (122) who developed a preductive rating scale for return to work.

‘ Somé o6f these factors may affect only a proportion of the outcome;,
and since the numbe;‘of factors that can be adjusted for is dependent on sample
size, (the numbers in each 'cell' or category become too small for stati-
stical analysis if too many factors are included ) a peer group of e¢pidemi.-
olougists and clinicians and statisticians will be asked to sclect the items
they consider most likely to confound the results in a rank order. o

L.2 STATISTICAL METHODS

The aim of the analysis is to identify tLhose process variables that are
significantly associated with outcome measures at the 0.05 level. Each outcome
will be analysed for statistically significant associations with individual

process items. Two approaéhes will be used, both based upon stepwise logistié



TABLE 7: EXTERNAL VARIABLES

o8

Method of
Measurement

References for
Association with
Mortality )
(*Associated with
return to work)

3.

L.

Baseline Level of Outcome:

e.g. Previous work history -
may affect return to work

Other Outcomes:

e.g. Angina and heart failure
may affect return to work

Patient-Related Factors:

Age

Sex

Race

Marital Status
Educational Level

Disease-Related Factors. -

Admission or First Few Days:

Previous Infarction

Low B.P. Systolic or Shock

Enzyme Levels

Site of Infarction

Cardiomegaly or Cardiac Failure
or Pulmonary QOedema

Ventricular Arrhythmias

Heart Block ]

Previous Physical Inactivity

Associated Disease or
Diabetes

As for outcome

As for outcome

Chart
Chart

- Chart

Chart
Questionnaire

‘Questionnaire
Chart -

Chart

Chart

Chart
Chart
Chart

Questionnaire

Chart

122%

18%

58,99,107
86 ’
86

122,*% 145
122%

66,99,107 , 118 , 146
58,93,99,107
27,75,128

26,99,

28 ,58,66,99,107,
llsélbé

28 ,66,93

58 66,107
28,146

\va’/lQ‘
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regression; firstly a simple chi-square analysis will be carried out to assess.
any statistically significant association between process and outcome., If
such associations are found then a stepwisg chi-square regressional analysis
will be used to assess whether this association between precess and outcome
may be also associlaled with confounding variatles. Associations that rcmain
significant at the 0.05 level after adjusting for the possible confounding
variables will be included in the subsequent randomised tirial. Secqnd,.a
forced stepwise chi-square analysis with the confounding variables being forced
into the recgression analysis before the process item of ihtcrcst will be employed,
This is to reduce the possibility of missing significantt process items of inter-
est whose effect may be masked by the more powerful effects of confounding
variables; by removing the effécts of any such confounding variables before
analysing the effect of the process item of interest, significant associations
between process and outcome may be found that are not evident from a simple
chi-syuare analysis.
This second approach can be demoustrated by the following example utili-
sing stepwise ehi-square analysis:
Let Y = the outcome of interest - return to work within 3 months of
the occurrence of the imyocardial
infarction,
.) Let return to work = 13 no return to work = O
Z = the process of-interest’— whether the physician advised the
patient to return to work within
3 months after the myocardial infarction.
Let patients‘advised = 1; patjents not aqxiged = 0
XJ TCoﬁfoupding variables designated as follows:-—

.

M v
P '



Xl = work status before illness ﬁo:%ing Notgworking
X2 = Shock Present Absent’

J(3 = Pulmonary Cedema R Present Absent

Xh = Ventricular arrythmia ' Present Absent

Ks = Heart block Present Absent

X6 = Post-infarction angina Present Absent

X7 = Previous infarction ‘ Present Apsent

Xg = Site of infarction ‘ Inferior  Other

X, = Age €50 > 50

O
[}

Xio= Sex . o - - -~ M : F

»

The outcome is expected to be affected by both the process of care and the
confounding vari;bles and the relationship between these can be described as
follows:

Y = F(Z, XJ), where j = 1,2,......, 10

where F - some specified function.

The confounding variables will be assessed\in a stepwise fashion before asses-

sing &, the process of interest as follows: h

a) The individual confounding factors that are significantly associated at
the 0.05 level with the outcome are identified by a series of Een 2 x2

frequency tables analysed by chi-square. There will be ten of these tables.

Y

b) Where there is more than one, significantly associated with outcome, the
confounding variable most strongly associated with the outcome is identi-

fied — designated X J’.
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c) The remaining nine confounding variables are each analysed together

with the selected variable X, in a series ©of nine 2 x 4 frequency

J

tables again using a chi-square test.

70X 0
X5 X, 1
12
1 o0 _
. Q 1
)
0 0

¢

d) Where there is more than cone confounding variable significantly associ-
ated with outcome (at the 0.0S level) when cowbined with Xg, the most
strongly associated variable is identified (xj').

‘. e) This procedure is continued in this stepwise fashion increasing the
number of comoinations assessed until no significant associations are
found with the remaining confounding variables. If there are no signi-
ficantly associated confounding variables-found in the initial step (a),
the procedure stops there without assessing any of the combinggions.

'f) The process item of interest (3) is then added to the combination identi-
fied above, and assessed in the same way by chi-square analysis.

e.g. If no further confounding variables are significantly associated
with outcome after step (d) then the process jitem of interest would be

assessed by a chi-square using a 2 x 8 frequency table:

© e mkan s

1 Ul S0ttt 1



4 XJ’ Aj” i o

1. 1 1

1 1 o0

1 0 1

i 0 o

o 1 1

o 1 o0 ,

o 0.1 ' ) /
o 0 0 ' /

g) The same level of significance (0.05) is used to decide whether the

association with outcome is considered important..
14
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5. CRITERIA FOR SUCCESS . s

7 The| study will be considered a success if it fulfills the following

»
criteria - /

N

1. . At least 15 process items are identified for' which a variation in
: } . ~

1 . L]
performance exists are identified. This will allow definition of
the range of practice within which allocation would be acceptable
and ethical in the subsequent controlled clinical trial, ,

2. At leakt 25 process items are identified that are sighificantly

-

correlat%? with outcome, so that they may be formally tested in the

subsequent controlled clinical trial.

to be significant confounding variables are identified so that

’ N

approprigte stratifaction may be incorporated into the allocation
. 'y B

procedure’ in the subsequent.afntrolled.clinical trial.

g ’ B “ )

)
2% ~

»

-\

:3. Those biohogic and sociodemqgraphic indexés.of severity that appear °

\
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6. ETHICAL CONSIDERATIONS

This study is not likely to me§t with any major ethical problems,

since it is not éxpected that there will be any constraints to freedom from
assault., No cxcessive risk to the wellbeing of the patient will be involved
since the procedires to be used consiat of convential investigations used in

-

currenl practice, The quality of the care provided to the patient by the

“involved physicians will not be affected and indeed evélua(lon of current

practicé is gghe .objective of the study. The benefits to the public of this §
study are nsidered to justify any minor. inconvenience cause@, since studiés
such'aé'this are capable of playing an important role in decisions- taken by
those who décide on policy relating to-quality of caré assessment and peer

)

review. -
*

€~ The purpose and plan of the.study will be explained to the patients
and physibians. Informéd bonsen@ free from coercion will be obtained before
pétients‘enter the study. All §Stienns will be free £6 withdraw at any: time,
and the patients will be assur§d that there will be no loss Bf medigal care

if they decide to withdraw. The confidentiality of the, data obtained will-be

4 i +

assured.
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