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Th‘ purpose of thlS research project was to develop and
valldate\an assessment and classification procedure adapted
to the siec1al needs of neonatal intensive care patients.
These patients were 'categorized into the three levels of
care recognized by the American Academy of Pediatrics as
continuing or copvalesceﬁt} intermedi te, and intehsive
care. The study was undertaken in response to the expressed
oeed fof such an instrument by the regional tertiary care
center in Southern Alberta. ' _

. Operational definitions of the threepleveﬁs of care:
~were developed through the -Delphi teohhique by a multi-
disciplinary panel of eleven experts in the ICN setting.
Consensus‘of-opinion on the criteria for belongingfto each o
of the three olasses was obtained after three rounds of
deliberation. ‘An assessment form was constructed on the
basis of a review of felated'literature and consultation
with various ICN health practitioners, most of whom were |
not part of the Delphi panel. This was pre-tested for item
reliability"and was found adequate.

The assessment form thus de&eloped was. then used to
collect data on a sample of ICN patients from six hospitais
in Southern Alberta over a period of three weeks. Every '
1nfant present in the participating hospitals at the start
of the survey, or admltted during the three weed perlod was
assessed. Each infant assessed was also assigned to one of
the three levels by the nurse-assessor at eagh institution.
The completed assessment forms for the 138 patlents thus

sampled were distributed to each Delphl panel mehber for

B
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classification. Informationlon the identity, placement, or
assegsor cla551f1cat10n was not provided to the Delphl‘partl—

c1pants. Co e .

1 . . -

o .| The mean and the mode of the eleven subJectlve classi-
flcatlons ‘thus. obtalned for each patient were determlned and

used as the criterion measure for further analysis by multi-

ple—regression and’discriminant analysis respéctively Based

.onjthe data collected and the criterion measure, assigned to
each patlent thevstatlst;cal models enabled selection of
those assessment variables which were most powerful in.
"

/

/

Both sets of predictive variables were tested for pre-

predicting level of carehrequired.

dictive validity by comparing éhe supbjective criterion
me@sure (mean or mode) with the objective cla551f1catlon
(gbtained through multlple regre551on or discriminant analy-
sis) resultlng in selfihit rates or 88.4 and 89.1 percent
respectively. A modified Jackknlfe technlque was also
applled u51ng rotating subsets of 10 percent for multlple
r gre551on and 5 percent for discrimipant analy51s Yielding
.cgoss hﬁt rates of 82.6 and 83.3 percent respectively. This
lndlcated that the classification procedures being used had
~an adequate degree of validity,

~. .

-~

The relative simplicity of the multiple regre551on'

e

model led to its selection over the discriminant analysis .
model as the prediction equation to be used for patient
'CIassification.”A classification procedure based on this
model was developed and descrlbed A serious limitation was
encountered in the attempt to develop a comprehensive instr-
ument when it was found that parental needs for support and

' teachlng could not be consistently assessed by ICN nursing T
staff. Recommendatlons for further research were made with -
emphasis placed on incorporation of parental needs and on

rendering the proposed instrument more practical.

N
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CHAPTER I

INTRODUCTION -

6 .

The health sefvice system is'becoming increasingly
complex as specializationﬁ public involvement and develop- ‘
‘ments. in technology augment. Institutions in the system
provide different types and levels of care to a great
variety of patients and employ a wide spectrum of manpower.
Simglteneously, economic constraints are m%;tiplying and
these institutions must adapt to limited resources and
‘growing demands for service.\fg 1973, the Department of
Netionai Health and Welfare established a committee to
~ conduct a study on patien§ care clasfifieation in order to
devefop guidelines for provincia;/and institutional health‘
services systems. This commlttee identified the goal of a
Health and Social Program in The (1973) Report of the

Working Party on Patient Care Classification to the.

2Advisory Committee on Hospital Insurance and Diagnostic

Services, hereafter referred to asvtbe working Party Report.

b
s

The ideal goal of a Health and Social Program is to
have the client or the patient in the right place
with the appropriate service at the right time. In
order to achieve-this ideal the program should have
'the capacity to a)‘:Identify the needs of the indiv-
"idual; b) Identlfyithe time when the sérvices will
have optimal benefit; and c) Identify the place and
means through which the needs would be met by the
appropriate service (Werking Party Report,1973,p.6).

" Nursing as: the largest 51ngle manpower‘group in the -
‘health serv1ces system, has felt the grow1ng pressures to

increase the eff1c1enty‘and effectlveness of rendered care

¥ : o
. R
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more than any o%her group. EarlY'industrial‘engfneering

v’

studies. of the nursing function led to one viable approach
whlch was the development of patient cla551f1catlon systems
through the assessment of patients based on their nursing
care requlrements. Consequentlx§ the concept of patient
cla551flcat10n has traditionally. referred to the assignment
of patients to categories based solely on nursing care
needs in a given setting. As such, patient classification
by leve{a of care is an aid in providing-the sort of infor-
mation necessary to match nursing resources with patlent

requ1rements.

Ideally, howeve;, what“is.reduired is a tool which
encompasses: the total care needs of the patient, .thus
yielding the kind of information needed to‘provide a basis
for balancing medical;/nursing,§S§7ial and other health

care resources with patient ré@ﬁ@rements. The development

. of such an instrument could facilitatefinté{ﬁisciplinary
‘communication within an institution since the tool would

. encompass the needs of the patient in terms of each healtn

care discipline. Further, this instrument could enable
exchange of information on a standardized basis among
institutions thereby increasing understanding and coopera-

tion.

1.1 Obiectiveé of the Study

This study is an attempt to develop and valldate a .
classification 1nstrument spec1f1c to the total care needs
of intensive care nursery (ICN) patients, aimed at categor-
izing patients. in terms of the three classes (continuing or
convalescent, 'intermediate and intensive) which are recog-
nized at present in various pedlatrlc unlts, in accordance
with the standards and recommendations of the American
Academy of Ped1atr1cs“(1977). That c1a551f1catlon‘1s based

e aer




on information regarding the infants' need for medical,
nursing, para-medical and non-medical care, This informa-
tion is recorded on" an assessment form which is filled out
by the responsible nurse in consultation with the pﬂy51c1an
and others involved in the care oflthe patient. Classiflca—
tion criteria are based on the judgement of a profeéelonal
multldlsc1pllnhry pranel of experts using the deflnltlons
for each level of care prov1ded by the American Academy of
Pedlatrlcs as modified by this panel. The ends to which
Such a system could be used focus on the questlon of
fac1lltat1ng communication among professionals, both intra-
and inter-ICN, in order to better match available resources

with patient

eeds. The need to establish levels of patient
care fQr infant has been identified by the.eommunity‘of

hospit
1978) . At

criteria

in Soythern Alberta as an urgent one (Haslam,
ter—hoepital level, the development of

r the classification of sick infants will facili-
tate*the transfer of babies into and from different_levele
of intersive cere nurseries. Such a tool would allow objec-
tive staghdardized assessment of infants on the basis of .
their tota

. care needs by nurses and physicians in diffe-
rent participating institutions. |

At the.iﬁtfa4§r05essional level, a valid and objective
classif;catien'instrument would allow easy documentation of
‘theiacuaty Of:illness of patients and their corresponding
' needs in te%msaof resources. Classification of patients.
would'alloﬁ‘ICNs to determine capacity in terms of avail;
able resources relatlve to the acuity of illness and number

of patlents.

‘The objective of this study is to‘develob'an iﬁstru-
*hent_which will be useful as an assessment and classifica-
tion tool for’ the various ICNs of Southern Alberta. More
specifically, the emphasis of the study is to:

+

(1) develop a classification. procedure for ICN patients



A

based on standardlzed criteria of a multidisciplinary
nature; and (2)- valldate the classification procedure thus

developed

1.2 Statement of the Problem

In recent years; there has been a marked trend 'in
proviucial government to control the annual increase in the
operating budget'for all services which it funds, including
health care. Due to the combined effects of 1nflat10n
technological advancement and population growth, this has
resulted in decreased purchasing power for the institutions,
- relative to expressed need or demand. Simultaneously, the
. technology available to intensive care nurseries has increa-
sed and has resulted in more infants surviving, some of whom
would have died had ‘they been born only a few years ago.
Many such contextual considerations have_led to an accep-
tance of the concept of reglonallzatlon, which involves the
sharing of available resources, as a Vlable alternative for
the ICN netwqu in Southern Alberta.

For some time, concerned phy51c1ans\4nurses and admin-
istrators in Southern Alberta have recognlzed the .need for
1ncreased collaboration in the delivery of services to
hlgh rlsk infants. One of the hospitals was designated, by
“the Government of Alberta, as the tertiary level\care center

. for the region of Southern Alberta and funds were made ‘
available for its development as such. Partly as -a result of
this, and partly as a result of’ limited ICN resources in
other areas, the mumber of bables referred to the tert;ary
center has 1ncreased dramatlcally over the past four years.
‘Although many of these infants do require tertiary care,

the care requirements of many others could be met in less .

complex, secondary centers.
B ’ >
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This situation has led to two major problems. The first.
i1s that as the tertiary center is often filled above cépa—

city, staff and equipment resources may be stretched beyond

{Eafety limits. The second is that as the tertiary center

receives more and more of the high—riék infant patients,
the designated secondary cernters fail to maintain the |
réqui:ed skills. The solutions to these problems are
complex and involve intricate teamwork both at the intra-
and inter-ICN levels. An essential part of the solution
rests in the development of an instrument which can
objectively identify infants according to their needs for
céntinuing, intermediate or intensive care. '
. . i

The estéblishment of suchfa screening device would
éllow‘the prober identification’of patients requiring
transfer to another level of care and; further, - would
provide justificatiop for hospital resource requirements,
such as nursing manpower. A valid classification instrument,
associated with a regional'}riage policy for ICNs could
thérefore lead to a better matéoh between available resources

and patient care requirements.

1.3 Significance ofvthe Study

Many patient classification systems have been developed.
over the past three decades. A thorough historical overview
of the developments - in patient classification is summarized
by Giovanetti into three phases. 5

. , .

The first phase represented the period devoted to the
search for the appropriate proportion of prdfessional
"to non-professianal nursing staff, a search that
became critical during a period of nursing shortage
and a heavy influx of many levels of nhrsing‘personnel.
The second phase assumed a broader context to involve
all members of the health_care team. Risifg costs and

hospital bed shortages stimulated a conscious effort

'
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‘to ensure the Proper use of resources. The concept and
procedures of progressive patient care offered some
sassurance in placing patients in the appropriate
facilities. The third phase once again focussed on
nursing... A more detailed look at patient-days led to .
the categorization of patients according to their:
anticipated requlrements for nur51ng dare (Giovanetti,
1978, p.28). .

Since 1960, when Connor's work at Johns Hopkins Uni-
versity Hospital was first pﬁblished,'tbe emghasis in most
ensuing patient classification systems -has been on medical
and surgical patients. ?he classification by leve@s'of care
tended to be useful only to the institution in which they

were developed, tended to look,exclusively at nursing:care

requirements, and tended to be validated using care rendered.

rather than care required. The Federai«Working Party Report
on Patient Care Classification has recommended that further
‘work be carried out to develop patient olassification sys-
tems in all care settings, including intensive care and
newborn nurseries. In that report, the need for a univer—l
sally'acceptable'instrument is emphasized and it is implied
that one beglnnlng step toward the goal would be the deve—
.lopment of 1nstruments unlversally acceptable for sub-

systems in health care.

The deveionmentyof a ciassification'tool for neonatal
intensive care patlents was undertaken in the present study
vboth in response to expressed need for such an instrument
on a regional basis 1nv§outhern Alberta, and in keeping
with the Working Party Report recommendations cited above. -

A classification instrument basedﬁsolelyyon nursing
caré requ1rements would be of limited valldlty, particu-
larly if it is to be used in more than one 1nst1tutlon.\
This is due to the fact that nursing practice is not defined
on a universal basis but rather differs.according to the

characteristics of the institution. . In order to

&
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‘overcome institutional differenges, a regional classifica-
tion system must.ge based on patrent needs for total care,
which are universaky Keeping this in mind one alterhative.
is to go back to the once popular concept of- progre551ve
patlent care (PPC) which involves all members of the health
care team, described by Giovanetti as the second phase. in

the development of patient cﬁassification‘by levels of care.

~ This study is, in effect, an attempt to revive the
PPC concept on the basls of total caré’neegs 1nclud1ng those
other than physical needs, such as psycho- 5061al and
teaching. In the case of newborn infants, the social and
teaching needs are not aimed at the infants, but at their
parents, who must fulfill'the'infant's needs once he/she is
Out of hospital.. BecauséTEhe classification developed here

is baééd on the patlent s tcmgy,care needs, it is necessa-

rily multldlsc1pllnary in nature as no one discipline can
provide total care services. Slnce it is imperative that
such instruments be used and 1nterpretedjunrformly in an
entire’ hospital region, reliability of classification tools
owill be};nhanced %hrough the use of 'faetor evaluation'
rather than 'psototype evaluation' (Giovanetti,1975). The
tﬁg typesvof‘evaluation for classification instruments.
differ in the actual design of the instrument. Prototype
evaluations are characterized by broad descriptions and
characteristics of the patient in each category, whereas
factor evaluation involves the delineation of specific
belements of care for whlch each indiviual is rated 1ndepen—
dently. Factor evaluation tends to make the assessment and

cla551f1cat10n a little less subJectlve in nature

In'sdmmary, the significance of this Study to the
’ area of patlent c1a551f1catlon is. that lt.lS a multldlsc1—
pllnary obJectlve 1nstrument centered on. the needs of the

. patlent for total care.



1.4 Definitions

Y

i i

Central to any research effort is a clear understand—

1ng of the meanlng of the key terms and concepts. The

fOllOWlng are the deflnltlons for concepts used in this

thesis:

(1),

(2)

ICN - an Intensive Care Nursery is the area de51gnated
in the hosp1tal in whlch a newborn 1nfant is '‘placed when
he/she requ1res spec1allzed nursing, medical and/or
anc1llary services to meet his/her immediate physlcal
requ1rements This area is phy51cally separate from

the normal newborn nursery. - ' - i

-

Intérvention - an intervention is a direct service

reduired by individual patient, involving staff and/or

;';equ1pment resources. These include both those serv1ces

and resources needed in ‘the provision of care and tho

..frequ1red in the process o§ dlapn051s (Chagnon 1975).

(4)

-bllshed by prior claSSLflcatlonm

Assessment - a determlnatlon of neea for services on
each individual patlent in terms of required inter-
ventions, and a recording of this information on
de51gnated forms.

! . .
Classification - an arrangement of infant ratients info
groups'indicating levei'(or intensity) of care, on th
basis of assessment_informatioh, Fach group ‘has distin-
quishing needs for care services which are inferred
through observable interventions. Classlflcatlon also -~
refers to the process of 1dent1f1catlon whlch refers to
the a551gnment of a given patlent to the correct class

(or grdup or level) once such classes have been esta-
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“(5) Reliability - the degree of adcurécy,'stability or

reproducibility obtained in any given measurement
instrument. If two sets of ‘data, collected by two
individuals. independently on the same subjecté in the
‘'same circumstances, yield highly'consisteht resuits, an

instrument can be said to be reliable.

(6) Validity - the degree to which an instrument measures
that characteristic.or condition which it aims of”bﬁr-

ports to measure.

) R WIS

)

i

1.5 Format of the Thesis

The study is presented in four main parts which are:
Chapter II, a review ofithe'pertinent’literapufe; Chapter

IIé, a presentatién of the methodolbgy used for the present

. research; Chapter IV, a presentation of the results and én

analysis of these; and Chaptef V, a brief discussion of con-

clusions and recommendationé based on the findings of this

research study. o ﬂ»%?

y
/
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CHAPTER ITI -

”»

OPERATIONS RESEARCH AND PATIENT CLASSIFICATION:
A SELECTIVE REVIEW OF THE LITERATURE

The intent of this chapter is to presenf an overview
of the development and trends in (1) the process and
1mp1emnntdtlon of operations research and 3ystems_analys
in health services, (2) patient classlflcatlon eystemsy
approaehes, and methodologies, and (3) the nature and org-
anization of neonatal intensi&e care. ' ' ¥

f

~

2.1 Theoretical Framework - Patient Need Assessment

A health service system, like any oﬁher syetem,vhas a
purpose. 1ts purpoée is to respond to the health care needs
of a population. In order to achieve this obJectlve, the
administrators or Health planners muéi have access to
inforwation regarding the supply of and degfnd for the
services and resources whlch are required, in other words,
they must be akle to assess need - and determineT\the appro—-
priate response or action. Health care requirements fo;
serv1ces and resources should be based on each 1nd1v1dual
patient as the needs of dlfferent patients may vary widely
in quantity and scope. Because of this, although the view-
point of the administrators focus on aggregated needs
expressed for eervices and resources, these,must.be aeseseed_

on an individual basis.

Donabedian defines' 'need' in terms of states of health

e



I
or illness viewed by the patient, th> physician or both, as
likely to make demands bn'the health care system. However,
'need' is also used to denote fhe“qervices re qulrbd in any
particular situation or the resources Lequ1reo to produce
these services. '

The coricept of need. then, has been app]1ed to (a)
states of health or ill-health,  (b) use of services
and’ (c) levels of supply (Donabodian,1973,p.65).

This - is recognized as a semantic problem and a concept of
'need equivalznce' is proposed.

A

- . vt :
Under this proposal the work 'need’® would be reserved
to describe states of the client that create a
requ1rewaﬁt for care and therefore reorevcut &

lar bundle of services can be translated either int
its capacity to. satisfy need or into the resources
‘required to produce that bundle of services. Finally,
a given scit of ‘resources has its equivulent in the
services that they can produce ané the needs that they
can satisfy (Donaueolqn 1973, p.65).

”
Startihg then from the basis of the health care needs
of an individual, onerf\the roles of the health care
practitioner. is to determine thc services which_correépond
to the perceivad needs. 'In his development of a patient

classification system for use in pediatrics, Tilguin notes:

...what is determinant in cons;derrng the problem of
allocation and planning of resources, is not the
individual's health/social state and evolution, but
the diagnosed health/social state, because it is the
latter that constitutes the key to pre scrlptaon of .
services (Tlquln 1978, p 8) :

~

In essence, although 'need' as_perceived by the health .prac-

tltloner may not be exactly equ1valent to actual 'need!
1t is often the only measure of need whlch is available:

Once the services requlred have been determined by the

'service-requirement otential'...Similarly, a particu-
P
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health‘care practitioner, it is the role of the administra-
tor. to' assess the resource requirements associated w1th

these services. Lo
| &

To the practitioners, the 1nd1v1dual patlent 1s a.
special case, with his own particular needs. The services
which are avallable for therapeutic use, however, are
limited in variety. In a similar manner, the variety of
resources which can beuutilized to fulfill the service
requirements'are’also limited. This development of Donabe5
dian's model leads to the concept of service requ1rement
profiles. ‘ ' ’

'

Thus, each service reglon is characterized by a
service requirement profile (SRP) which is a list of
~all servjce elements required by individuals whose

health needs]) are sufficiently similar for it to be,
technologacally, no longer possible\ to distinquish
between them\at the time of prescrip 1on (Tilquin, 1978,
p.9%).

In this manner, a classification system is developed in
-terms. of services .needed on the basis of. assessment of the

patient's needs.

The pertlnence of the above concept is empha51zed by
Kraegel and others who clalm that the’ dlscrepancy between
the ideas of the hospital organization and the actual
process of dellverlng care is caused by an inability to
identify and acknowledge the primacy of the needs of the
patlent (Kraegel Schmidt, Shukla, & Goldsmith, 1972) . Thls
'1nab111ty 1s caused by the tendency of each profe581onal

group within the hospltal to solve patlent problems in

terms of its own services, w1th little regard for the effect

of these on other services. This is a reflectlon bbth of the
sub3ect1v1ty of profe581onal Judgement and of the limited
capablllty for measurément of total patlent needs by any

.

one groyp. o
. {
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A syétem of patient carg was developed by Kraegel et
al. on the basis of response by the organlzatlon to patlent
based requ1rements. v .
< , , ‘
If we are ever to develop an effectlve rapproach to
health care, it is our belief that that approach

research in health- care on the-basis of the patlent S 1nd1~
vidual needs rather than on organlzatlonal function. In a
discussion of the future operations research in patlent
"[aspects, Klng state& that the "theoretical framework that
should be. used for research places the patient at the
center of the system and all decisions within the system
use the patlent state as a maJoq;crlterlon for effectlve—d
ness of. the systemt (Klng 1975, p. 14) e s
In order: to overcome the problems-associated with
measurement of patient need?idﬁe to increasing complexity
and diversity, the scientific app¥dach is an absolute
necessity. In the health ‘care field, operations researc& )

can provide this approach.

-~

2.2 Operations Research : , ‘;;?\\
, N .

v

.Operations research was first-coined as a term desc}i—
ptive of a new sc1ence during the Second World War. At..
that time, it referred to the study of mllltary operatlons
using scientific methods aimed at 1mprov1ng efflClency. ‘As
the body of knqwledge grew as well as the scopeé of applica-.
tions, it~ acqu1red many different names such as manage-
ment science,' 'cost-effectiveness analysis, ! 'systems
engineering,' 'decision analySis:' and 'systems'analysis.'

Quade, however, Points'out“that there is a definite diff- -~

AW
¥
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at the former is to the latter “as strategy is -totactics
(1968) ‘This point is empha51zed further by Hitch who

states that whereas operatlons research dealt w1th s1mple

fprobfems w1th few’ varlables and obv1ous crlterla, systems

analysis was used for problems of immensely greater diffi-

culty and complex1ty W1th plicit treatmeg@ of and a

" great increase in the nqmber of the 1nterdependent factors

cons1dered (1973) d
. : : : .
Operatlons research has as many deflnltlons as it does
applications. It has been deflned as the "study of man-
machlne systems that . have a- purpose...[andllnvolves the
appllcatlon of phys1cal biological, and social sciences
in the most quantltatlve way possible" (Page 1967>p 8). Ah

dlfferent perspectlve is evidenced by Warnerrwho defines

operatlons research as a ‘'

) erful and. effectlve approach
for solv1ng crltlcally al management problems...[and
whose ] prlmahy focus’ 1s on dec191on maklng“ (1969 p.4).

‘As-with a discipline} the operations research app-

_roa%h has dlStlﬂquShlng characterlstlcs. The four main

ones 1dent1f1ed by Warner are:

(1) a prlmary focus on dec151on making; :
(2) an appraisal restlng on economlc effectlveness

crlterla, :
(3) reliance on a formal mathematlcal model; and .
" (4) dependence on .an electronic computer (1967,p.6).

e

hPage claims. that the uniqgue characterlst%c of opé€rations

research is that its success depends on taklng ‘all 31qn1f1—

gZ; between systems analy51s and operations research 19

cant factors into account, thus dlstlnqu1shing itself

,from the various branches of englneerlng and other bounded

dlsc1pllnes,,wh1ch con51der only . the factors relevant to

@

" their’ fleld For thls reason, he contlnue&, operatlons

research is often undertaken.by teams of spec1al;sts from

e
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various disoiplines (1967) .
In the three decades which have passed since operations

research was first recognized as a distinct method of
: , o

:analysis in military studies, this. approach to decision

making has become very popular in business, industry, and
to a certain.extent; in_the'phbiic sector. Typical applié
cations of operations.research in industrial settingssare
production scheduling,’inﬁentory control, forecastihg, and

guality rcontrol (Schumecher,& Smith,1976) . The public

_ sector is claimed to have had less  success in the use of

operations research and Warner attributes this to two char-

acteristics. One is tﬁet_the~publ;c sector tends to lack

clear-cut oBjective functions to be optimized as there is
'Th

an absence of performance measures.
tic is that whereas in industry, lines/of authority and

other characteris-

responsibiltiy for decision making are\generally well
established, in government the whole prdgcedure ie;muth‘more
complex (1969,p.27). Areas of the public sector ih wﬁich
operationé'research has. been successfully utiliZed are the
Postal service, air‘treffic control, and Qetional defense'

(Flagle, 1967- Page«1967) The objective of these activities

- has been "the application of. sc1ent1f1c method to the study

of the complex operations carried out by these organlzatlons

and, ultlmately, through sudH s%udles, to prov1de adminis-
trators and executives with a quantitative basis for maklng
- decisions" (Horvath 1964, p 779) L

2.2.1 Operations Research in Health Care

o

‘ TheAintroduction of operations research into the

. heaith field has'been, at least in part, in respohse'to ‘

the lncreaSLng complex1ty of the admlnlstratlve function.

AAGue ‘traces this phenomenon to the perlod follow1ng the .

ndustrlal revolutlon when the lelSlon of manual labour

-
o
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in industry was followed by a division of managerial labour.
Because of the-ensuing managerial segmentation, Gue contl—

nues, new problems arose concerning control and dec151on

8
- making. As a result,

.-.in the late forties and early fifties operations
research was born in response to the need to handle
some of these new and complex problems in industry
-and the military, and that the health field is just

'~ beginning its parallel development of O.R. and its
application to complex problems of coordination and
control (Gue, 1}965,p.7).

The'three major roots ‘of operatiohg research in health
services haveibeen identified by Flagle as stochastic sys-
tems,ldeCision processes, and work studies (1967). The
observation that the flow of patients through the hospital
wards was characteristically a stochastic process led to
studies resultlng in patient cla551f1catlon schemes of
varlous types.

These studies of wards and clinics and analyses of the
probabilistic aspects led to some notions of organi-
zational design and administrative processes. The
motlvatlon for a new synthesis was not to achieve some
optimum, but to de51gn an operating system compatible
with the nature of the load placed on it (Flagle 1967
p37) : e '

'rThe second<ma30r orlgmn of operatlons research in health

A ow o

',f servlces came about through the study of dec151on maklng

in the processes of screenlng, dlagn651s, and therapy The
~d1ff1cult1es encountered by phy51c1ans in these processes
led to the development of’ formal dec151on analyses technl—
- qQues specifically for health services. The third major root
. of operations research and the most 1nfluent1al in the
development of patlent cla551f1catlon systems was the indus-

trial engineering technlque employed in work studies. The

- importance of work studies in the health field stems malnly'y

from the fact that thlS 1ndustry has very llttle labour

16
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'saving technology to draw on (Flagle,;967).

The amgunt of research effort in the operations res-
earch community in health has increased exponentially since
the early 1960's (Young,1975). In 1976, Fries listed a
bibliography of operations research in health care systems
comprising 188 entries. At this time he claimed that more
articles had been published in the last four years than in
the two decades preceeding it (Frles 1976). As well as_
1ncrea51ng in volume, operations research has also increased
in scope of applications. Initially applications were
predomlnantly co:ééfﬂéd with systems within hospltals, such
as staffing, appointment systems, hosptial 1nventor1es, and
blood banking (Fries,1976;Stimson, &Stlmson'1972) ‘More
recently, studies have started to consider other aspects of
health care. dellverles, such as reglonal planning, health
status 1nd1ces and forecasting demand (Farishel, & Bush 1970;
Shuman, Wolfe, & Speas, 1974; Thomas, 1968).

As the volume and extent of operations research :
'expanded‘with time, the technlques available to researchers ‘ ’,
‘also increased in. number and’ complex1ty Whereas early T
practltloners were fundamentally interested’ in the work
_act1v1t1es ‘of people and in. the relatlonshlps between pebpleb;'

and machlnes, more recently researchers have begun to rea-

- llze that they should look at all system characterlstlcs

W(Goldman,1975). This led to an evolution in the focus of
operaticnswresearch from subsytem to 'total' system thus
tecoming in effect systems analysis. As the perspective of
the operationS’researcher broadened, he began to think of »
this as the 'systems approach7 where‘his'chief interest WasVA
~1n characterlzlng the  nature of .the system 1n such a way '
that the dec131on making could take place 1n a loglcal "and
- coherent.fashioh (éhurchman,1968,p.x).

o]

Despite the great volume of operations research work



carried out in health services, Young notes that a growing
uneasiness is evident among the O.R. community (1975). This
teeling stems from the belief that operations research 1s
not reallzlng its full potential. The maJor_reasons c1ted
for the difficulties encountered in the implementation of

operations ¥esearch work are:

(1) . studies are often too theoretical or academic and have
little to offer the decisiohvmaker with a real problem;

{2) there is. a tendency, on the part of the researcher, to
view the hospital as a mechanistic and seperable system,
often disregarding human behaviour and subsystem inter-
relationships; |

(3) there is inadequate communication between the researcher
and the decision maker; )

(4) there is an abdication of responsibility for implemen-
tation such that once the model is developed: the
researcher does not concern himself with the realltles
of its 1mplementatlon and use;

';(S)lom1551on of the medlcal staff or patient from hospltal

" studies; _ ' ' ,

(8). fallure to recognlze the llmltatlons on the power of the
admlnlstrator, , '

‘(7) fallure to assess the 1mpact of 1ntroduc1ng computer .

. »technology to the hospital; / '

”~(8)'omlss10n of key variables that are difficult to quantify
f and ) g / |

(9) failure to include detailed information on the benefits -
and costs of the proposed changes (Stimson, & Stlmson,

1972; Young,1975).

An OptlmlSth note is prov1ded by Flagile regardlng the
future of operatlons research in the health field.

-

- Howeye ) as some of the substance of operations res-
earch has found its way into training programs for
hospital.and health services administrators, and as

~
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training in operations research has become increas-
ingly available in schools with adjunct medical
facilities, one sees a return to direct attacks on’
significant problems of the health services. Yester-
day's language barrier between researchers and
administrators diminishes steadily (1975 j 84)

2.3 Patient Classification Systems

K

Edrly opérations researchers in health care concen-
trated on improving the efficiency of resource use through
techniques borrowed from industrial engineering. Work

studies on nursing service led to the need for a work mea- -

‘sure which in turn led to the classification of patients

according to their needs for nufsing_care. In this manner,
patient classification became an essential step in opera-
tions research on staffing and resource scheduling prob-

. Zi
lems. : i

Classification has been defined as "systematic arrange- -

ment in groups or categories according to established
criteria" (Webster's,1977,p.206) . The three purposes of

classification which are applicable to most sciences.are
\ ! . .

" ...economy of memory...without the ability to summar-
ize information and attach a convenient label to it
we would be unable to communicate....

...ease 'of retrievdl of information from a classifi-
catory system,...

...to describe the structure and relationship of the
constituent objects and to simplify these relation-
ships in such a way that general statements can be
made about classes of objects.... (Sokal,1974,p.1116).

The diversity of patient and patient needs in the health
care system makewa’classification scheme responsive to
these differences essential for‘rétional'management of_ .

the available resources.

19



The issues and trends in the health service delivery -
system not only give evidence of the urgency of maximizing
the efficiency of staff resources butialéo'indicate that
" better use of health services of all types is necessary. In
the health care system, the classificatioh_of patients is
being~perceived, with growind importance, as a-vital step
in resolving the problem of resource allocation.

v

. Identification 6f the patient's needs is of prime

importance in patient classification. These needs can vary

widely among patients and must be met by a variety'of health

£

resources. Historically, nursing resources have been the
focus of patient classification eystems, largely because of

' their relative importance in' total institutional costs. As

such, the primary purpose oflpatient classification was to

respond to the variable nature of the demand for nursing

> 4
t i

care (Giovanetti,1978). T : _ 3
A review of the dlfferent approaches to patlent clas51—

fication from a methodolog1cal perspectlve prov1des a

framework for the understandlng of present day systems.

2.3.1 Classification by Levels of Care

Cla551f1cat10n b ,levels of care generally refers to
-the grouplng of patlents on the basis of levels of nur81ng
care required. Although no one classification system has
been adopted un1versally, ‘the majority are based, to a
certaln degree, on a prototype model developed by the Oper- ..
ations Research Group at Johns prk;nstplvererty.lh 1960.
Johne”Hopkins OperatiohsvReeearethroup o

- g . 3 I R R . 5

A patlent c1a551f1cat10n system was developed by the
Hopklns group as part of a. study‘dlrected toward ”problems.;fr"
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of matching personnel resources, particulary nursing, to

patient needs"-(Connors 1961, p. 30)” This match was

.approached through the development of a Dlrect Care Index

'ﬁWthh was. used as a dally measure of patlent needs.

. ' ' N .
) A work measurement study was undertaken in which nurses

were observed performing direct care. The patients selected

for observations were .stratified according to sex, service

.(medical surglcal or opthalmologlcal) and their. 'condition'.

The patlent s condition. was descrlbed ln terms of level of

" need 1n_the.follow1ng areas,of nurs1ng care. o

(1) mobility:
(2) state of consciousness; ' : e
(3) emotional’ state, -

(4) adequacy of vision; and

(5) need for isolation.

An important observation was made when it was found that,

among the areas of nursing care listed above, there were
predominant combinations of level of need. It was also
noted that these predominant combinations were sign&ficantly
different from each other in the amount of nursing care
time required by patients. An important development in
patlent classification. was reached at this point. As
Connor states.

{

This suggested the p0531b111ty of a numerical scale

of degree of nursing need, one that would be an
~expression of the amount of care required in terms of

the patients' observable characteristics (1961,p.33).

9

As a result of. ‘these: prellminary observatlons,pa

R

:_'hospltal—w1de system of patlent classlflcatlon was deve— {/<
x;;loped The first. step was’ to de51gn a. detalled patlent .
’Ticondltron questlonnalre whlch was to be completed by" the
?j'head nurse of each ward “This flrst f‘ mat was found to be

too tlme-consumlng and met wlth OppOSlt on by user-nurses.

A shorter, rev1sed ver31on was flnally p oduced whlch 1t

21



was claimed, could accnrately be completed for a 29-bed
ward in just five minutes. The three—category_system instr-
ment contained a variety of\information relating to the
patlent s degree of -self- sufflclency w1th regard to hlS own
care. The areas of patient need were listed as: .

(1) ambulatory;

(2) up in chair;

(3) bathing;

(4) feeding; o N
S(S) miscellaneous, therapy; and
(6) emotional status. | '
.;}No Justification for the cho;ce of items on the questlon—
naire was presented Once this 8ssessment form was completed
by the head nurse, each patient was dSSlgned to onebof the
three categories as determined by a set of. specific claes—
ification criteria prev1ously defined. The basis for fhese‘
decision rules was not given. The categorization system was
‘tested for validity through further work measurement stu-
dies. This work was claimed to verify the orlglnal conclu-~
sions on: the amount of nursing time requlred for patlents
.1n each class. If the aim of this classification procedure -
was to classify patients accordlng to care rendered, then
this method of validity testing was approprlate. On the
other hand, if the.resultlng instrument was purported to
classify patients by care required , work measurement5?can
onl& indicate care rendered and can therefore not be
conSidered adequate‘as testshof validity.

[

The 51gn1f1cance of the Johns Hopkins study rests on

"}itslflndlngs that.v e

[f(l? ‘the total- hours. spent by nurses w1th patlents varles
”l‘fgreatly,v ’ S ) o ' K

- {2) -thex principal determlnant of workload is the" number of
f}{cr1hlcally 111 patlents, \_‘

_(;)'the number of crltlcally 111 patlents o% any general

“7,acute care . wara is usually determlned by chance, and
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(4) the technique of classification of patients can be used
to determine workload. ' .

Although flndlngs 1,2, and 3 were.all fairly self-—-evident

and expected this was the first tlme that these assumptions

¢

_had been investigated.

Deer Lodge Hospital - MacDonell & Murrayi

Another patlent cla551f1catlon system ‘was developed by
MacDonell- at Deer Lodge, Wlnnlpeg, Manitoba. The purpose of
this study was to modlfy "morbidity and mortality data to
- show the type of patient being cared for in Department'of
Veteran Affairs Hospltals across. Canada (MacDOnell 1965, '
p-499). Perhaps because: t #initial aim of the study was not
for stafflng purposes, an approach dlfferent from that of

the Hopkins group was taken. - - : ) B
This classificationbstudy started with.tHe development
of a. questlonnalre whlch was made up of items grouped under
‘the:follow1ng headings: o . SRR T R
(1) clinical monitoring;
(2) technical nursing;
' (3) non-technical nirsing;
(4) physical mediciné; and
(5) organized psychiatric unit..
. ; ‘ : - |
The items listed under each of these headings had been,
selected as those which appeared to.best indicate nursing
effort. No. explanatlon of this selection process is provi-
_ded in the llterature. This preliminary questionnaire 4as
completed for each patient by the 1nvest1gator, with the
a51multaneous a551gnment of each patient to a care category,
according to. prototype deflnltlons prev1ously establlshed.
. The questlonnalres were then analysed by an unspecified

‘ technique, to determlne the items of dlrect patlent care A&“"ZM"'

‘,jwhlch characterlzed each care category ‘A numerlcal score

J
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‘vias assigned to.each item on the questionnaire, based on the

amount of effort,inVOived;-There is - no explanction of how

this. amount of effort was. determired.

Then, knowing the characteristics permitting :identifi-
cation of the Care Categories within eéach Level of
Care, it was possible, -by data processing methods
utilizing arbitrarily selected numerical values, to -
produce a classification of patients according to

.~ & Level ‘of Care’ (MacDonell & Murray, 1965, p 304)

'It is not clear how the quantlg;catlon of the charo ~teris-~
tics was: acbleved and how thesa were linked to. *he levelds
of care. ' e '

The significance of this study lies in its sttempt to
develop a classification of patients that, is less dependent
on obeerver judgement, and therefore mofe'objective than
Connor's. The scope and number of 1tcms included in the
assessment form is much_larger ;?ﬁthe MacDonell study. One

influencing factor“could have bé dflhe probable long-term.

'nagure of care prov;ded,ln these hosplta&s - As well, dec1—'5“

sion rules were: band on Lactcr evaluatlon, rather than.

iprototype as was . the case w1th the Hopklns work. The use -

of data processing technigues mentloned by MacDonell o

reflects an attemnt to

hieve ijectivity_ahd comprehen—
siveness in the Deer Yodge study.'The reliability cf this
assessment/classification procedure was not reported, but
an effo:t was made to teach all assessors how to use the
form in a upifofm manner. As well, since no observe; judge-
ments Qere recuired it is likely that the!form‘did have

considerable rellablllty The information obtaihed by the

data processing method was cross-checked with that obtalned'

by the personal 'subJectlve class¢f1catzon made ‘at the time .

of assessment. It was clalmed that th;s test establ;shed

-the'Validity of the data processing method.

24
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Hospital Systems Study Group (HSSG), Saskatchewan

As part of a long-term study of hospltal organlzatlon,
the Hospltal Systems Study Group undertook the developmentln
of a patlent classification system (Holmlund, 1967) . Prev1—
ously ex1st1ng schemes such as the ones reviewed above were"w
examlned by thls ~group- but were. deemed unacceptable to

~nursing staff at the Saskatchewan ‘University Hospltal.

TH%”development of the-HSSG classification system:began'
with the draw1ng up of a lengthy list of patient varlables
and other factors. These were grouped under the broad head—
ings: _

(1) general v1tal statlstlcs,
(2) room facilities:

(3) physical attachments; -

.(4) monltorlng and observatlon,
(5) ambulatlon,

(6) personal care; and

'(7) nutrltlon.

A prOJect nurse completed the assessment form for each .
'patlent and, ‘independently; the'head nurse_also,ass;gned
the patient to . one of five categories according tovproto—
type definitions. It was .found that the fiveflevelyform

was too cumbersome and it was feplaced by a simpler three-
level form. No explantion is given as to why or how this
'_reductlon was accompllshed A comparison of the head nurse s
evaluatlon {on a five- level basis) with the three level
(form results was carried out. It was found that dlsagree—
ment ‘on 1nd1v1dual patients was less than 10 percent. A k
template system was devised to make the systém more work-
able when used to evaluate all patlents on a ward 51mult—"’
aneously. An attempt to valldate th1s classification scheme .
was- undertaken (Sjobertﬂ& Bicknell, 1968)- A hlgh correla-

tion between the HSSG(results,,the-head_nurSes' evaluations

~

el i, -

PRI IO




26

\—
P

//‘and the MacDonell system was 1nberpreted to mean that the
HSSG system was valid. This is a mlsleadlng assumptlon to
‘make as’ thlS comparison reflects a degree of reliability but
,proves very little about whether or not any of these classi-

flcatlon,schemes actually measuré what they purport to
measure. '

Although the introductidn to the HSSG study claims that .
the needs of the patient must be the focus of any patient
classification scheme, its focus is strongly managenient-
oriented rather than patient-oriented. This study added
little to the body of knowledge'regarding patient classi-
flcatlon, however it should be noted that it is w1dely A

'.[_employed (Reeve &, Dawes, 1974) ‘as a useful system, with" 1ts[-v
. main. advantage belng that it is a quick .and simple method
of classifying patlents.

.

-

The 51gn1f1cance of the above study lles ‘in 1ts 51mp11—.' . Ca
;.c1ty In acute care settlngs the stochastic nature of pat-- '
'1ent states gives rise to sudden changes .in patient needs.
If . the obJectlve of a patlent clas31f1catlon system is to
keep. track of the patlent s needs in a dynamic way, - the tool L
deVeloped must be quick ‘and 51mple to use. The danger 1nhe— | o

rent in such systems is over- simplification which, if not
guarded_agalnst, could Jeopardlze validity. It is important

 to keep in mind that for prototype classification systems

‘such as this one, since levels of care are relative to the,
‘hospital in whlch they were developed generallzablllty to
other lnstltutlons is always a. problem.

-Hamilton Civic Hospitals .o

A'study was undertaken by a research group within the

Hamilton C1v1c Hospltals organlzatlon to develop categories

that 1nd1cate patlent needs for nur51ng care (Key 1971)
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Two methods were used to arrive at the patient category,

one was obJectlve, the use of the patient classification
procedure which was. the aim of the study, and the other was
the subjective evaluation'of the head nurse. The study pro-
ceeded in three major steps which were the development of

a preliminary categorization step, a trial test and a final

" test. An initial survey conducted on head nurses revealed

that a five-level classification would be most appropriate.
This survey also yielded 150 nur51ng procedures which were
eventually grouped into seven areas of patlent ‘need. These
areas of need were:

(1) physical or hygienic:

(2) physica; observations;

(3) medications:

(4) treatments and dressings;‘
(5) instructional‘needs;‘j

(6)fdiagnostic and therapeuticvheeds; and

(7) behavioral observation and[suppoft.

53

The research’group worked on ‘each individual area of
need llsted above to determlne five levels of intensity
w1th1n each one. A value of one.to five pointg was thus

attrlbutable to each area, dependlng on the 1nten51ty of

. care requlred by ‘the patlent in that area of need Class

’;1m1ts were defined by comparlng,the subJectlye_evaluatlon

by the head nurseS»accordind to prototypehdefiqitions and
the total number of points assigned to each patient accor-

ding to- the assessment form. Class limits were thus cons-

tructed in terms of total points.

This study is one of the flrst in which the system 1s
useful to the entlre range of patients, from intensive to
rehabilitative car@“ An interesting detachment from utility

in staff resource allocation is noted, with an associated

.emphasis on comprehensiveness and intensity of care, and

' de—emphasis of timing values for Gatious procedures. Another

27



significant aspecc of this studyiis the inclusion of the b
bbehavioral and support aspects, as well as instructidnal
needs of the patient, which are glven equal value to any
other, more 'traditional’' , phy51cal aspect of care. These .
“two areas of patient need were - largely omltted ln other
studies. A major weakness in this study is that the p01nts
assigned o each area of care ﬁére largely subjective in .
nature, and no empirical ba51s was referred to for the assi-
» gnment of these values. No validation procedures or testing

were reported in this research report. *

. . .
Project IRODOM¥ . Ste.Justine-Hospital, Montreal

.

As'part of a four year project, the gloogi objective '/

of which was to develop a computerlzed nur51ng management _ J/
and- schedullng system based on the needs of pediatric’ pat- K

- ients, a patlent classification scheme was devised at'the ;/ﬂ
Hopltal Sté. Justlne, Montreal, Quebec (Laberge—Nadeau,& v
Chagnon, 1974) . ’ :

Follow1ng 1n1t1al unsuccessful attempts at developlng

&,

-a patient clas51f1catlon system, the IRODOM group tried a

fundamental human needs, rather than' Qh nur51ng functlons.

4

new approach. The ew criteria were clalmed to be based on :
|
!

These needs were d1v1ded into three broad categorles,
- physical needs, psychological needs and spec1f1c needs such v )
as therapy The nursing procedures warranted by these needs
were dlstﬁlbUted among the five levels of care accordlng to

special feature of the IRODOM classification was that it
had two types of cla531f1catlon forms a s1mp11f1ed form

P
an estlmatlon of the time requlred to carry them out. The : ;

|

I

|

/

and a detailed one. The 51mp11f1ed form was useful in the

cla551f1cat10n of - 85 percent of all pediatric patients. The’
o . |
T v : * O
1 Informatique et gecherche‘gperatiOnelles appliquees au
DOssier Medical : a

.
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cr}teria in'thie'form'were in their simplest possible expres-
sions, with each criterion being a single factor. If several
factors were applicable to a patient, the factor determihing

his class was the one denoting the highest class. Should
classify@ng problems -arise, recourse could always be made

to the detailed form in which the criteria were accumula-

tions of factors.

-

’

The significance of this particular study lies in its
patient centered approach;zFew classification systems work
from the éatient to the organization, yet most profess to

: respond.to patient needs. One important finding in this
“study'was that indirect care, which had been'measured
through work studies, varied as much as did difect care, and
was often not negligible in quantity. The asshmption that
indirect care was a constant across. levels of care and

that the actual amount was small relative to direct care had
been made in every other stqdy, ‘beginning with that of

Connor.

PRN2 74 - Pediatric Classification System,’ Montreal

P : . ")’ - . .
A group composed partly of the members from the defunct
IRODOM study developed a patient classification system almed
at 1mprov1ng the IRODOM system (Chagnon, Audette Lebrun, &

'T11qu1n 1975)

&
a

® @

A new methodology was adopted in order to overcome the

problems inherent in the IRODOM systeim which K@fe seen as:
X4

(1) too much subject1v1ty, and 4 P o ,

- (2) measuremegt,of care rendered, rather than care,requ};ed.

. o 9
The flrst steggieg%n by the PRN 74 grouﬁ was to draw up

1

ﬂ‘as complete a llst as. p0551ble of all nurs%ng 1ntervent10ns

R

N

v e I . - o ..
2 PrOJect for Research in gur51ng g ; !
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in pediatrics as these 1nterventlons were to act as factors
in the cla551f1catlon scheme. Each intervention was then
glven a normative weight on the basis of an estimate of both
dlrect and 1ndlrect care time requlred This estimate was
derived: through the use of oplnlon polls on a group of éx-
perts. Using the normative weights attributed to each inter-
vention, a samplevof patients was assessed. for total weight
by summing the weights for each intervention required by
each given individual. Patients in the sample were classi-
fied into four classes which were in effect a range of total
: weights which could be achieved by totallihg the weights
'of the specified iuterventions for any given patient. This
was the method used in the development of a scale (of level
of care) The, only guldellnes in the choice of class llmltS
and the number of classes were the normatlve Judgements of
nurses having some experience .with pedlatrlc patient classi-

flcatlon systems.

The system was tested for inter—rater reliability and o
was found to yield an 84 percent agreement rate. Validity
was tested by measuring the "degree of occupation" of nurses
versus the classification of their patients. The degree of
occupation was determined by observiug_which-activities on

a list of priorities (of duties which the nurses.were to
carry out at some time during the-day) were’being performed
at certain times in the day, given the number and classes

of patients present. This was thought to reflect the accu-
racy of the classification system in the prediction of
patient needs in terms of available resources. Once again
however, the validation of the classification proce&ure was,
baeed on care rendered or utilization of resources. The
results obtained were inconclusive and validity was there-

fore not assured.

This classification system was 1nnovat1ve in two res-

pects. One was that its construction was based on care re-
L .
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quired, determined through normative measurements. The sec-
ond area of originality in this system is that it is strict-
ly intervention-oriented, rather than being comprlsed of
a mixture of different types of patlent variables such as:
patlent condltlon, location;y age, and procedures required
as was found in previous classification systems. The advanQ
tage of the intervention-orientation is that it eliminates
the use of patient variables and other factors which:
(1) can be very vague indicators of the care required;
(2) are often duplicated by other factors at the time of
assessment; and
(3) are sometimes difficult to define and quantify there-
fore leading to greater subjectivity of the instrument.
- *

The disadvantages of the above classification system
lie mainly in the area of utilization of the aeveloped
instrument. If the final instrument is to include ail the
- interventions used in its construction, this would result
in an extremely lpng asaessment/classification tool, which
would probably never be used by practitioners because of the
'tlme involved in this admlnlstratlve duty. Further, becauSe
the instrument was developed at one highly specialized
hospital for a particular population, it is unlikely that
general hospitals would consider application of the same .
form to be appropriate for their populations. The important
-contribution of this study however, is that it provides a
. normative methodology which could be developed in other
institutions. /

y

2.3.2 Progressive Patient Care
‘ | —= : « |
The concept of patient classification on the basis of

the patient's .total care needs came to the fore in the early

1960's. This broader approach to class1f1catlon was known as
progre851ve patient care.’



The principal objective of this growing concept is to
provide better treatment and care by organizing
hospital services around the individual patient's
med®cal and nursing needs. This can best be accompl-
ished by setting up special nursing units to which
patients z-e assigned in accordance with their degree
of illness and need for care (Haldeman, 1964,p. 1), .. .

One of the major initial studies in this area of cﬁass—
ification was carried out by the U.S. Public Health Service
at Manchester (Conn.) Memorial Hospital (Lockward;Giddian,&
Thoms,1960) . Three categories of patients were defined as
(1) special care, (2) intermediate, and (3) self-service.
Patients were placed in the appropriate unit on the basis
" of a check-list which included sixteen criteria. These had
been selected for the evaluatlon form because of their
assumed sensitivity to the needs of patients. The crlterla
consisted of certain therapeutic procedures and patient
conditions (Haldeman,1964). An evaluation team was formed,

consisting of medical and nursing staff, to determine the

weight to be associated with each factor on the form. Weights

were identified as; A-compelling, B}mbderate, and C-contra-

indicator. In this manner, a checkmark on the patient assess--

ment form could then be compared to a template form and the
’appropriate placement (to a unit) could be determined
(Flagle,ﬂqckward,Moss,Strachan,&‘Haldeman,1964); No report
is given of reliability or validity testing and it would
appear that ﬁhe‘greatest strength of this system is the

involvement of both medical and nursing staff in its prepar-

ation, and its simplicity.

A different approach was taken by_a study grbup in
‘Halifax, Nova Scotia (Gordon,Wanklin;HarVey,&'Hatcher,1966).
The prototype evaluation appréach was used to classify -
patients into one of six categories. These were intensive
care,-intermediate cépe, minimal care, long-term active care,
nursing care, anGISheltefed care. Categorizations were -

made by medical residents for each patient using the proto-

> .
) . *
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type definitions. Independently, a questionnairé on each
patient was completed by the investigators as a basis for

categorization according~towprotOtYpéWdefinitions- It was -

L clalmed that the method developed was practical ‘and feasi~’ S

.ble and glven a few modlflcatlons could be utilized.

The ba51c dlfference between patient classification
systems de51gned for progressive patient care and those
designed for nursing stafflnq (levels of care) is that
"the former consider the entire spectrum of patient require-
ments for serwices, while fhe latter relate only to require-
ments for nhrsing services"” (Giovadétti,l978,p.23).

Few methodoloéical developments have'appeéped récently
on the progressive patient care concept; it seems, hqwever,
Ito be in common use, at least to a certain extent, in many
hospitals (DeVrles 1970 Fettex & Thompson,¢969)

2.3.3 Classificatiohrby Types of Care - B

P
P

As costs increase with demand for institutional and .,ﬁ
long-term care in acute care settlngs, mechanisms for plact
ing patients in alternative, less expen51ve health care ,%
programs are rece1v1ng greater attention. The agsessment of
a population of chronic or ageing patients entails a more ',
compf%hen51ve effort .than does the aFute care population !y
due to complexity aSSO”iated with the long-term nature of ‘
patlent needs. The objective of a system of patlent classi- -
fication by types of care (PCTC) is 'to assess the relevant
characteristics of an 1nd1v1dua; patient and, ‘using these
' characteristics{ to categorize the patient. Once the patient
has been”ciassified, the most appropriate setting (in a
VVariety of long~term programs) can be selected‘to most‘
effectively meet his needs. The three'essenfial steps of

-

a classification/placement procedure are assessment of /



patient'characteristics>and need, classification according
to some definition of types, and a placement decision under
the environmental constraints.

. e T - i o
croe . .

A User's Manual for patient classification in longiterm
care was publlshed in 1974 by a research group - from four
ﬁmerlcan unlver51t1es (Jones, 1974) . The conceptual frame-
<‘work of the cla551f1cat10n system’ 1ncluded two aspects;
characterlstlcs of the- cla551flcatlon components and ratlon—
ale for proposed format It was clalmed that the elements
(factors) of ‘the system had the characterlstlcs of belng
" patient- orlented multi-~ dlmen51onal objective and relevant. )
‘The multi-level format was constructed to prov1de flex1b1— |
lity and multi-purpose use. The recognition that these ele-
ment_character;stlcs ~and multl level format were 1mportant
in developing an inStrument prov1ded new 1n51ght in the area
~of assegsment. Although the document speaks of a classifica-
tion procedure, there is in fact no categorlzatlon system

' presented for~patients once they have been assessed.

In 1975k'Ky1e attempted to develop‘a‘patient classifié
cation system, basedﬂon.the'defdnitions ofathe five 'types'
defined in the Federal: WOrklng Party Report. An. assessment
instrument based on the 11terature, expert opinion, and
.previous studles was constructed, and the patient charac- -
teristics and related needs listed on the form were the |
factors which determlned the cla851f1catlon of the patlent
The instrument was tested for rellabllltyfand valldlty u51ng
discriminant analysis and the: Baye51an cla551f1catlon proc-
edure, as well as an outside expert to determlne patlent -
'cla551f1catlon on a subJectlve basis for comparison (Kyle,
1975) . The strength of thid research effort lay in the
attempt which was made to _correlate assessment’variables
with the cla551f1cat10n by type of care using statlstical
modelllng. The major weakness of Kyle's study consisted of

lack of emphasis on the valldfty of the criterion measure,



as this measure was based on-.assessor judgement and was not

rigorously tested.-

' The use of discriminant analysis was not original as
it had been fréduently.used'in“previous-studies on-clinical
H (Bay & Flathman 1973; Hughes, Kalbflelspbh
oe 1963- Parker & Boyd,1974). Parker; for

example, u 'dlscrlmlnant ‘analysis in the development of a

‘decision ma
Brandt, & ¢

gerlatrlc 1ndex for rating the level of health care need.
Results"- 1nd1cated a hit rate of 70 percent on the basis of
the 19 1nd1cators used ThlS was considered 1nadequate to
HJustlfy the a551gnment of a new patient to a given level of
health care need. It was also found that dlfferentlatlon
between the categories'was not always clear as some cate- .

gories subsumed others (Parker, 1971).

Further use of statistical methods was made by Parker
and Boyd in a comparison of discriminant'analysis yersusvr
clustering analysis of a patient classification for chroniC»-
~ disease care (19?4). The discriminant-analysis was found to
be adequate to assign patients to the appropriate level of
care but the cluster analysis, although showing a reason-

'ably'high degree of relationship to level of care, was more

difficult to 1nterpret The interpretation of cluster analy—,

//ﬂsls is largely dependent on the choice of similarity measure.

‘More recently, a research dgroup at the ﬁniversity of
Alberta has developed a patient cla531f1catlon system by
types of care (Bay Ovefton Harrison, Stinson, & Hazlett 1979)
A crlterlon team con51st1ng of a phy51c1an, a nurse, and a
social worker was used to assess and c1a551fy patlents
according to prototype definitions for each of the five

classes. This classification was used as a\crlterlon measure.

Applying discriminant functions obtained from the study data
and the Baye51an classification procedure, an objective
and emplrlcal classification tool was developed. Both
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stepwise discriainant analysis”andicluSter-analysis tech-
niques were used to yield 'homogenized' classification
measures. Despite the sophisticated statistical modelling
carried out, it was found that a certain percentage of the
sample populatlon could not be neatly categorlzed into any
one class. A predlctlve valldlty of 90 percent as evalua—_

ted by the U- method (Jackknlfe technlque) was. establlshed

after the resolutlon of ‘some dlfflcultles arising due to the

inherent 'fuzziness' of the patient population. As a result,
the research group developed the idea of types of care pro-

files which give *the probablllty of a partlcdﬁar patient

belonging to each one of the five classes; ‘This work led the (

researchers to suggest that it may be unrealistic to expect
measures of patient needs to comply w1th the mutually
exclu51ve and exhaustive categories of patlent cla551f1ca—

tion. ’ -

The three cbncepts of patient'assessment cla551§1ca—i
tion and placement were clearly dellneated in this report
as dlst;nct Separate, and sequential processesh.whereas
most previous studies had confounded these.. A patient place-
" ment decision model was given using the types of care class-
ification results. Although this study presented one of
the most _invdlved and rational methodological approaches to
date, it may be some time before ch a cla551f1catlon proc-
edure is used routinely. It should be noted-that this appr-
oach has yet to be tested. The assessment form is quite
- long and complicated, requiring up to 30 minutes for %he
assessor to complcte for.each patlent There is Stlll also
a logistical problem in the requirement, of a centralized
body to process all assessment/cla551f1catlon/placement

1 [

procedures.~
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'2.3.4 Issues and Limitations in Patient Classification

VA number of issues and limitations have been identified
in the field of patient classification.'One of the dominant
issues lies with the critical indicators of care. These are
the variables included in the assessment which are most
crucial to the correct: classification of each patlent
Critical 1nd1cators have often been-criticized in various
. systems for thelr lack of comprehen51veness and their lack
of attention to non- ~physical patlent needs,vsuch as instruc-
_tional and psycho-social needs (Giovanetti, 1978) . The major
reason for this omission in most classification systems is
the great difficulty in measurement of such varlables. Prob-
lems commonly associated with 1nd1cators of care are the
imprecise definition of each one, leading to ambiquity and
subjectivity on the part of the assessor, and the undeter-
mined adequacy of the choice of indicators to correctly
“prediEt classification (Parker,1971). Sokal notes that cult-
ural and personal biases affect character or indicator
selection in virtually every: field of classification (1974)
This is not avoidable to .a certain degree since in most
patient classification systems, no generally acceptable
criteria exist and the consensus of a group of individuals
is needed toldetermine criteria. This isapartly.why‘Chagnon
et al. stated their classification on the basis of a compre—v
hensive list of interventions (1975). This tended to lessen
the personal bias in the ‘group as to which 1nterventlons
were critical and which were not. The advent of. dlscrlmlnant a
analysis in classification schemes may reduce the problems
of human judgement in ch0051ng the 1nd1cators to be J,ncluded-~

on an assessment form.

The issue of validity of any classificatien system
remains a"strong concern as, to date, no instrument has
"demonstrated valldlty in terms of need (G10vanett1 1978)

This may be related to the inherent llmltatlons in patlent
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classification systems noted by Akpom et al. as difficult-

ies in making value judgements (1973).

In classifiéation by levels of care, the problem of .
quantlflcatlon of nur51ng care tlme is generally an objec-
tive of the system. Although- useful in predicting staff
resource needs for the next day or shift, this approach
is generally not usgful for longer term predlctlons. As well,
it tends to reflect and perpetuate existing nur51ng practlce ;/*b
thus formallzlng the status quo (Glovanettl 1978) Few ,; o
classification systems make allowance for flex1b111ty 1n

practice and future change. = .

.Patient classification systems'are often interpreted
by their users as decision making tools, rather than aids
to decision making by professionals. This sometimes leads

to the feeling among professional care-givers that classifi- "

AN

,eation instruments infringe onvtheir professional judge;
ment (Tilquin,1977). Classifi®tion builders %ust be cogni=
zant of this if the instrument they develop is to be.
accepted. ' ‘ ’ v

- & 4

2.3.5 Trends .
As patfenﬁ éﬁassification systems change and develop,

a few trends can’be obeerved. The increased dependeﬁee on
electronic computers arid sophisticated stat sﬁical‘merls>
is ‘a characteristic oflélassificatibn studies in all | : ’
sciences (Sokal-i974) This observed trend is partly due to '
the 1ncrea31ng complexity of classification sbthemes, w1th’—\j\f\\g\J//
the. grow1ng tendency of researchers- to make them multi-
dimensional in an attempt to achleve comprehen31veness in
their analysis (Akpom,Katz, & Densen,1973). o

_ v : o , L

The advent of electrenic.computers has also ailbwed

e



the development of more objective instruments which are less
reliant on human value judgements\than were earlier schemes.
Regionalization of\services, which is evolving in respbnse‘
to resource constraints, has led to a growing awareness
among researchers and administrators that classification
systems.must become standardized to enable use of a scheme
in more than one institution (Giovanetti,1978)}'Recognifidn
of this trehd is given by Tilquin who emphastizes the impor-

tance of a normative; rather than empirical approach.

Therefore two main characteristics that should be.
found in a new methodology for building up a classi-
fication are objectivity and normativeness. These two
characteristics are not independent. It is impossible-
to obtain normativeness without first achieving
objectivity (Tilquin,1977.p.28). :

. :
Ve .

e s

2.4 Anal&tical Techniques

The review of various approaches,to patiént.classifi—
cation presented‘aboVe denotes a marked trend tbward incre-
ased sophistication in the analytic techniqueé used.:Among
 the many concepts and technines available to h&alth servi-
ces reseérch'through operations research and syétems analy-
sis are three of crucial importance to theé presant study.
These are discriminant Analysis; decisiqg/égifjjggﬂand the

g :

Delphi technique. L\

P

2.4.1 Discriminant Analysis and Bayeslian Classification

/fw/

P

Discriminant analysis is a multi—variéte statistical
method/which can be used to_distihguish membership of »
individuals. The digtinction is made on the basis of a

collection of discriminating variables that measure

s

characteristics .on which the groups are expected to differ.
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The statistical objective of discriminant analysis is to

¢

weight énd'linearly combine the/discriminating;variables in
such a way that the groups are forced to be as statistically
distinct as possible (Nie,Huli,Jenkins,Steinbrenner,& Bent,
1975). Five assumptions'are implicit in the use of discri-

minant analysis for: classification purposes. These are:

o

1) The groups used are well defined in advance and are
mutually exclusive and exhaustive of the population.

2) The assessment variables being used -differentiate
among groups and may serve as independent variables.

3) The prior. probability of the individual belonging
to each of the groups is known.

4) The discriminant. scores are of a multl—varlate
normal distribution with a common. dispersion, but
there are distinct means for each group.

5) An individual to be classified is considered to be

from the same population on which the functlons are‘

a based (Bay et al.,1979,p. 61) .

-~ St LY
’ >

Discriminant analysis Has been one of the most»frequeﬁ—
tly used statistical techniques in a wide-range of studies
aimed at classifying patients on the basis of' diagnosis,
prognosis, or symptoms. The success of these studies haa led
to the use of discriminant analysis in the maklng of decls—
ions regarding the diagnosis of»progn051s of specific. ‘dis—
eases or conditions (Bouokaeft 1971- Bay, & Flathman 1973;
Hughes, Kalbflelsch Brandt, & Costiloe, 1963 Neurath Elnsleln,
& Mltchell 1969) . Few studles have been reported on the use
-of dlscrlmlnant analysis for the purpose of cla551f1catlon
on the basis of the patient's need for care, whether ‘it be
nursing care or total care, however some work in this area
has been done. In the field of lfong-term care, the assess—
ment and classification of chronically ill or agéing pat-
ients has been carried out'u irnng discriminant analysis and
the Bayesian procedure'(Bay‘et,al.,1979;Kyle,1975;'Parker,&
* Boyd, 1974). In acute care se tings,-discriminant dnalysis
has not often been used as a|method of classifying patients
accofding.to their total care needs. ?he full potential of
discriminarit analysis has not been realized due to the fact
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that this form of“classification has historiCally been based

on a.smaller number of varlables than that for long-term

.patlents._‘

One study was conducted,in which discriminant analysis
was used to categorize patients‘according to the severity
of. 1llness based on a !Therapeutic Intervention Scoring
System’ (TISS) (Cullen, Ferrara,Gilbert, Briggs, & Walker, 1977)
The scorlng system (TISS) used in this study disregarded

- the disease process Causing illness, but looked instead at

therapy requ red to maintain llfe and treat 1llness in
critically i??.patleﬁts. The crlterlon measure used was
period of surv1val of the patient, an objective measure.
Discriminant analysis was used to predict patient Survival
on the basis of 1nformatlon on 1ntervent10ns needed by the

patlent

§

2.4.2 Decision Analysis.

The decision making process, as seen by operations
researchers, reflects an attempt at utility optlmlzatlon in.
the choice of a pOSSlble course of action. Statistical

methods are often used to analyze decision alternatlves on

- the. ba51s that statements. of probablllty approximate a.

measure of uncertalnty In health care, the admlnlstrator
and the health practltloner are frequently working under
conditions of high uncertalnty A review of dec151on analY—
sis by'ﬁay et*al. reveals that although attempts have been
made to utlllze dec1s1on theory in resolv1ng therapeutlc,
diagnostic and screenlng problems, none had been dlrected
to the}resolutlon of patient placement dec151ons (1979 P. 48)
One method commonly used in decision analy51s is. the
Baye51an procedure. Application of Bayes' theorem to the

results of discriminant analysis yields posterior probabll—
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1 In Ancient Gredne, Delph1 was the site of a temple in

ities of any.case/patient.of belonging to a spééifiedrgroup.'

In diagnostic decision making, probabilities;are defined in

terms of diseases and/or sets of conditions or*symptoms

"(Lincoln, & Parker,1967). As more information is collected .
‘on a patient, the probabilities of beldnging to a defined

group (diagnostic, prognostic, survival time, or intensity .
of care) associated with that individual also change, and a
course of action is chosen accordingly. In the development

of a classification for the the patient, the application of

Bayes' theorém ‘to the assessment information, using the

results'of discriminant analysis on.a criterion data base,r
ylelds posterior probabllltles of any given patlent belong-~-
1ng to the deflned groups. These probabllltles can then be

" used by the dec151on maker to determlne ah optimal course

of action, namely a placement decision. Appllcatlon of

dec151on theory to patlent placement dec131on maklng has

~ been suggested by Bay et al. (1979).

e - ] . S .

2.4.3 The Pelphil _ Technique

The Delphl tgphnlque was developed several years ago
by the Rand Cuﬁgbraﬁqon as a method for obtalnlng a con-
sensus of opiﬁgﬁm

"T:,. Pv-

experts. Conseﬂ

wp Q- particular matter from a group of

ot B
R

oplnlons from these experts. - B
; 'y

Delphir may be characterized as a method for struc-

" turing a group communication process so that the pro-
cess is effective in allowing a group of individuals
as a whole to deal with a complex problem (Llnstone &
Turoff 1975, p 3). . R

o

o . y i

which a deity raVealed hidden knowledge or theé‘divine
parpeSe  through -ah oracle (usually a prlest or prlestess)

A

'%g obtalned by e11c1t1ng and reflnlng o
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»The'group u¥ed in the Delphi process is genefally a
highly specialized collection of individuals, chosen

.specifically for their - knowledge and experience in the

field under Study. Thé issues examined in the Delphi tech—

nlque are usually'complex and thus obtalnlng exact know—

;ledge is not p0551ble. The two types of Delphi are, (1)

conventlonal or technologlcal " where an 1ssue or problem

is resolved through consensus of opinion among a homogene-
ous group of experts, and (2) policy, where the strongest
p0551ble opposxng views are. generated on the potentlal
resolution of a. mayor policy 1ssue.»The pOllCY Delphi is

‘hot intended to genexate a de0151on for the dec151on—maker,,

. Lg"

but rather’to yield as complete a p1cture as possible 'of all )

~the optlons. The policy Delphi could be potentlally useful
'in achievding the follow1ng objectives.

(1) To ensure that all p0551b1e OptlQnS have been put

» on the table for consideration. .

(2) To estimate the impact and consequence of any
particular option.

(3) To examine and estimate the acceptablllty of any.
-partlcular option (Llnstone & Turoff, 1975, p 87) .

POlle Delph1 would be useful for sollc1t1ng group

'oplnlons where the group membershlp is dlvergent and a multi-

dlsc1p11nary approach is being sought As. such this poten-

tlal has 51gn1f1cant 1mp11cat10ns for health care plannlng.

N "

@

In the health fleld the Delph1 Eechnlque has been used
exten51vely in forecastlng, planning, and strategy formula-
tlon problems In the area of classir.- ation, the’ Delph1 has

- been ‘used in the development of leve™ of care criteria and

in the determinatlon of 1nd1cator leable welght For exam—’
ple, the Delphi technlque ‘was used to. reflne the levels of

" care crlterla developed by Medlcare (T. S.A. ) as these were
.’con51dered 1naduquate fbr determlning whether or not a

patient was belng treated in- the approprlate settlng
(Holloway,Hoiton Goldberg,& Restuccza 1976). A group of .

g
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specially selected physicians in each of three hospitals

was asked to generate and refine care criteria uqtil a
consensus aggregate was reached, Although evolvea separately
and independently, the three sets of criteria developed

were remarkably similar. It was claimed'that_the study was
successful in accomplishing its goal of establishing level-

.of-care criteria development. The authors felt that:

...these criteria are a significant improvement over
“the general levels-of~care framework of the Medicare
criteria, because they provide the specificity neces-
sary to make consistent decisions in concurrent UR
(utilization review) . This ability to make consistent
decisions based on good criteria, will make it easier
for UR Committee physicians to defend difficult deci-
'sions to their peers or to fiscal intermediaries, and .
will provide a broader decision-making base than the
Committee member' s personal Judgement (Holloway et al.,
1976 p.70). .

The Delphi technique was used in a more technolbgical
application in the development of a. cla551f1cat10n system
for pedlatrlc patients (Chagnon et al., 1977) The aim of
thls group was to achieve 'normatlveness' in the allocation
of weights to the various 1ntervent10ns possible in nur51ng

pract1ce. . o /

The weighting of interventions was obtained from a
group of experts who determined by consensus the

. average 'time required for each intervention and its
preparation and follow-up procedures under normal
conditions (Chagnon et al.,1977,p. 33)

The authors claim that this approach makes the instru-
ment thus developed appllcable for use 1n more than one
hosp1ta1 as no time. measurements were used to develop it
*and the normative 1nput orlglnated-from more than one insti-
tution. However, in this author's view, this'conclusion'is
tenuous in'view of the difficulty associated with subject-;
ive judgement and representativeness of the'panel members.

Ny
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The results can only be as good as the judgement of the

‘paneL»members.

The Deiphi technique has proved to be-useful in many
studies mainly because it has several advantages. These are:
(1) reasoned oplnlons are expressed by individuals in the
light of opinions expressed by associate experts; (2)
personal biases and dominant personalities have limited
influence on group consensus; and (3) time-consuming meet-
ings and the need for a central location are avoided. The .
Delphi technique also has some dlsadvantages, some of which
are: (1) the difficulty cf designing a valid ‘and reliable
guestiofinaire for soliciting expert opiaion- (2) the gradual
consensus of oplnlon developed through several . rounds may -
reflect conformity rather than 1ncrea51ng accuracy; (3) the
process may also dlscourage divergent or minority oplnlons,
and (4) assuring a valid-and approprlate composition for the
panel is dlfflcult '

2.5_Patient Classification for Neonatal Intensive Care

z

, : d
‘bln.recent years, many innovations and advances in the
technology of medical care,’nursing,care and medical res- -
'earch have enabled health care professionals tqg save a q
greater proportion of critically ill infants. In associa¢
tion with these new advances, neonatal 1nten51ve care units - -
have developed in many hospltals. The main purpose of an
11nten51ve neonatal care area is to provide special measures
of care through the concentratlon of specialized personnel
and equipment to the highsrisk infant (Plerog,& Ferrira,
1971) . The measures of care which can be provided vary
'greatly from centre to centre. It is interesting to note
'that these centres, while prov1d1ng measurable 1mprovements
in 1nfant mortallty rates, ‘have been criticized on the
basis.that the measures of care carried out qftnn_have
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iatrogenic effects (Hughes-Davies, 1979; Yu, Hewson, & Holling-

sworth, 1979).

The need for highly skilled personnel from various med-
ica: and para-medical fields, as well as highly sophistica-
ted life support and diagnostic equipment in these units,

has necessitated the allocation of these scarce resources

to designated referral centres. The development of region-

alization in the United States and Canada is gaining momen-
tum in relation to this trend (Graven,?‘77; Hardyment,1979).

Regionalization of perinatal ser?ices has been identi-
fied as one viable approach in resolving thg'problem of
providing quality'care on an equitable basis to an entire
region. ‘

\
v

Regionalization provides a coordinated system of
perinatal care for a defined population. By mutual
agreement between the hospitals and physicians each "

hospital in the region identifies the degree of complex-

ity of care it can provide to mothers and newborn
infants, and patients are treated in the hospital best
suited to handle their expected, problems (American
“Academy of Pediatrics,1977,p.2).

!

A regionalized perinatal care system is regponsible.for

‘the care of all newborns within a defined geoggéphic area or

population. Institutions dpérating within the Eegion differ
in their capability to provide the level of pe inataf care

.required. When- care requirements éxceed the capability of

the institution to provide the aﬁgropriatefsg%vicgﬁ, the
patient iansferred to the nearest faci/,’ii“ty that has ‘the
required capability (Graven,1977). a
K . / ,
In order to determine whether 3n institution has the
capability to care for a specific-patient, the néedq'of the
patient for 5pe¢ial,serv1¢es muét be aséeSsed. In order to
rationally allocate the scarce qesourCes within a region,

.« 7 /
o
/
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services should be rendered according to a set of criteria
based on patient'needs, such that patients are treated in
the most appropriate facility for their level of neEd. A
beginning step is then to produce a-classificationfsystem

or screening device with the objective of grouping’together
patients with similar requirements. It should he g%ted

that: therapeutic advances in neonatal medicine are advancing
at such a rate that any set of criteria developed would be
useful for only a limited time (Sauve,1979). -

In an attempt to separate the popﬁlation»of newbo;n
infants according to some index of care need, physicians
generally classifv babies into groups according to gesta-
tional age (Pierog, & Ferrara,1971) or into categories deno-
ted by weight at birth (Harper, & Yoon,1974). More recently,
neonates have been categorized using a scale which combines
gestational age and birth weightn(Sweet,1979). Based on
this,claésification, it is claimed that the clinician can
anticipate clinical problems peculiar to 'the category to
which the patient belongs. The disadvantage inherent in
these. categorlzatlons is that they do not give spec1f1c
indications of the care requ1rements of these 1nfants. There
is little connection between these cla551f1catlons and the
three levels of care which have been identified by the
'Amer;caq'Academy of Pediatrics with regards to facility
capability. The three levels of care which have been iden-
tified are minimal or convalescent, intermediate care, and
intensive care. The services which should. be provided‘at
each of these levels are well defineB (Commlttee on’ Perlna—
tal care, 1977; NAACOG,1978). '

-

2.5.1 Perinatal Care in Southern Alberta

Recognition of the need for increased collabdration

among hospitals offering perinatal services in Southern
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Alberta led concerned physicians and administrators to,
establish' a committee to assess the §htuatlon and define
levels of care for neonates (Haslam,1978). Intensive care

,has been defined as:

v,

. ..the management of severely ill infants who require
constant nursing and continuous cardiopulmonary and =
other forms of life support....Intermediate care refers
to sick infants who do not require intensive care, but
specialized medical-surgical nursing services including
intravenous therapy, arterial blood gases, cardio-
pulmonary monltorlng, exchange transfusions, oxygen
administration and short- term ventilation (Haslam,
1978,p.2).

These definitions of intensive and intermediate cére
are general and subJectlve in nature. They are of limited
usefulness in aiding the responsible physician to: determlne
where his charge should be for treatment or in determining .
when the patient is ready to be moved elsewhere. As a result
of this, a recommeﬁdation was made to the committee mention-
ed above. '

That a classification of patients in the Intensive
Care Unit as to whether they need intensive care,
intermediate care, or convalescent care be established
so that the patients to be returned to the regiondl
(or primary) hospitals can be properly identified
(Deacon 1978,p.3).

It is the intent of thé‘present study to develop and test

for validity such a classification system.

2.6 Conclusions ‘ . °

Based on the llterature reviewed relating to operatlons
research and patlent cla551f1catlon the foldowing are the -
ma jor conclus1ons reached by this aﬁthor. '_
(1) The assessment of patient need can be made on the basis
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of the services required as a result of the petient
- health state.

o

(2) Operations research in thelhealth field is not realizing

its full' potentlal partly because of mlsunderstandlng
of each’ other s dlsc1pllnes by the operations resear-
chers and_the health care practitioners and adminis-
“trators. | |
(3) Based on the experience gained through the historical
development of patient classification by levels. of care,
it may’be concluded that some desireable characteristics
of a patient classification system are; (1) siﬁplicity,
(2) objectivity,l(3) comprehensiveness, (4) interven-
- tion- orientation, and (5) a patlent centered approach.
(4) The progressive patient care concept demonstrates that‘
if the aim of the patient cla551f1catlon is not strlctly
to meet staffing purposes for nurslng resources,’the

total care needs of the patient must be considered.

(5) Classification by types of care examines the total needs

of the patient and therefore involves a greater degree
of complexity of assesement In order to make valid use

t, of. the many assessment varlables and 1nformatlon,

‘ statlstlcal techniques, such as dlscrlmlnant analy81s,
should bedused to correlate assessment variables with
c13551f1catlon and to develop an objective cla551f1ca—~
tion procedure. - o _

(6) The trend in classification seems to be toward the

development of multi-dimensional, objective, and norma-

' tive systems. ) ' ,

(7) Although relatively new to the field, three analyt1cal ,
techniques of great potential value to the future deve-
lopment of patient claesification systems are decision
analysis, discriminant ahalysis, and the Delphi tech-
nique. ' o

(8) The recent trend in perinatal care to regionallzatlon
of serv1ces has led to the need for a neonate classifi-

cation system enabllng‘profe551onals to place these

—— L]

‘
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patients in abhospital which can provide the most appro-

priate level of care.

'In this chapter, an overview of the development of
openatlons research -and patient cla551f1catlon 1s presented.
A model of patient need assessment is discussed on the ba51s
of work by Donabedian. ‘The application of this model to
‘patient classification by levels of care is examiﬁed5 Some
trends. are outlined and problems in. the implementationlof
operations research are discussed. Patient cla551f1cat10n,

. as part of operations research, reflects these trends and

problems. Six important studies in pat{ij, classification

by levels of care dre rev1ewed and thelrjpontrlbutlon -to.
‘the field is examined in evidence of the evolution of the
classification nethodology The conCept of proéressive
patlent care is. dlscussed because of its approach regarding.

total care needs, rather than nursing’ care needs alone.

Although the methodology»assoc1ated with progressive patientsﬁ

care is simplistic, it does prOV1de an approacb to cla551f1-
cation based on total care. Four research stugles are
‘descrlbed in' the field of patlent cla551f1cat10n by types
of care whlch denote a trend to. 1ncreased use of mathematl—
cal modelllng and use of electronic domputers to cla551fy
patlents on a broad and complex range of assessment varla-
bles. The issues and limitations prevalent in patlent class—

%

1f1catlon are brlefly dlscussed

The relevance of patlent cla551f1catlon to the. fleld
.of neonatal 1ntens1ve care is dlscussed w1th spec.1a]f"l
emphasms on its role with regard t% the reglonallzation
‘of these unlts. The need for such an 1nstrument to cla551fy
. infants 1n Southern Alberta is expressed :
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3.1 Research Design
As outlined in Chapter I, the prlmary objective of this
‘study was to develop and test for validity a classification
instrument specific to the total care-needs of 1ntenslve
care,hurSery (Icﬁ) patients. The study con31sted of flve
'‘major stages which were: (1), the development of criteria .
*orfdefinitionsfforieach level of care; (2) the design of an
1nstrument to be used in the assessment of service needs ¢
for,ICN patients,-(3) the collectlon of data .using the
assessment form, (4) the establlshment of a criterion
_measure based on ‘information collected _and (5) the )
establlshment and valldatlon of an obJectlve cla351f1catlon
‘procedure u51ng the crlterlon measures established in
stage 4. Each of these stages is presently dlscussed 1n
‘greater detail. L v . ‘ ' o

'3.2 Operational Definitions:for Levels of Care Criteria o

t Levels of care criteria are not spec1f1c ‘to- partlcular
dlagnoses or medical problems. These crlterla can be used
to Justlfy adm1551on of contanued.stay An aﬁpartlcular _
'settlng on the basls of the type, number,_and/or 1nten51ty
-of a comblnatlon of nursing, medlcal and anc1llary serV1ceSv
requlred by a’ patlent in hospltal.

RN
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The Southern Albe;ta'Perinatal Advisory Cbmmit%ee,
(hereaftef referred to as SAPAC), has defined thé three
levels of care as Levéh I (continuing dr~convalescent),
Level IT ‘(intermediate), and Level III (intensive). The

criteria for these are given as:

An intensive care area (tertiary or Level III) is
designed for the management of severely ill infants
who require constant nursing care and continuous
cardiopulmonary and other forms of life support....
Intermediate care refers to sick infants who do

not require intensive care, but specialized medical-
surgical nursing services including intravenous therapy,
arterial blood gases, cardiopulmonary monitoring,
exchange transfusions, oxygen administration and short-
term ventilation.... '

- A convalescent care unit is designed for low birth
weight infants who are not sick but require frequent
feedings or for infants who no longer require inter-
mediate care but who demand. close observation, for any

reason (Haslam,1978,p.2-3).

, . | A

These critéria, although providing a useful fouqdation,
‘arerdeficient in several respects and should be refined
“fUrther._First“ the definitions are .somewhat too vague with
regard to phe aétual services-provided at each level, ,~ o
ileading tova largely subject;ve;interpretatién of terms
such as ’sevefély i1y and'}s;ckﬁ. In order to establish
more operatidnally,usefu1 definitions, a more explicit
desCription)of sefviéesjspecific to eaéh‘léVel 6f care was
deveioped:w | ‘ |

The second, and‘eqﬁélly.important, deficiency of the

SAPAC levels of care criteria is that they are‘baséd largely

on nursingfservices. No explicit allowance is made for the

q; ferences in type_and number/complexity'of physician
services whichfmay‘éxist ambng the three levels of care

in ICNs. Further, the services -provided by support groups

such as respiratory technology, social work, physiotherapy,

and pharmacy may vary cansiderébly among ‘

;hé levels and
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should be considered when-~defining levels by intensity of

total_care‘required. /

In order to overéome these major deficiencies in the
. existing criteria for ICN levels of care, a new set of
criteria was developed using a modified version of the
Delphi technique. A panel pf professionals and'pr@ctitioners'
in the field was- established to define each of the three
levele of neonatal care on a more explicit and multidisci-
plinary base. The criteriawthuS'developed were ouklined in
.terms of observable variables and it was essumed that they

“‘would bherefore.be~acceptable to most ICN staff.

The panel of experts, (hereafter referred to as the
Delphi panel), consisted of two neonatologists, two pedia-
tricians, six ICN nurses and one respiratory technologist..
This particular combinagﬁon of experts resulted from a .
desire -on the part of this author to have nursing represen—
‘tation from each of the six hospitals involved and medlcal
representation frem each of the c;tles involved. It was e}so
thought that two‘neonatologists'would be better than one ( -
in that the personal biases or opinions of each would be

_ounter-balanced. Only one resplratory technologlst was
included as'only the tertiary center offered this service
spegrficaily for the IC&L These'ihdividuals were selected‘
for the Delphi panel on the basis of: (1) at least two
years xperience in the ICN setting; (2) sufficient interest
in thi . study!to volunteer .their time and effort; and (3)
their .orking membership- in the’intehsive?qare nursery
community of Souihern Alberta. The Delphi panelzused in
this study was’ mult1d15c1p11nary in order to ensure .that the
to: 4l needs of the.infant wo&f& be reflected in the result-

.l-‘

m.t definitions. . : ’ .. o . &

a

The Delphi technique used in this study involved a

'round-robin' procese; In the first round, a letter explain-

!
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ing the process was mailed to each member of the group, and
the question posed was, "What services could an infant be
receiving that would justify his/her stay in the following
levels on neonatal‘intensive care (intensive, intermediate,
and continuing/convalescent)?" Participants were specifical-

ly .asked to note that the levels-of-care criteria were based

on services needed rather than symptoms or diagnoses.

The responses to this initial question were compiled

. into a master list. This list was theh returned to the

eleven members of the Delphi panel so that they could add
to-or delete from the list. In this manner, they had feed—

back on the criteria their working colleagues considered

~

important and they also had an opportunity to submlt

ériteria they may have overlooked during the flrst round.

The responses to the'second.round resulted in a modi-.
fied‘set of criteria for each’levei. This new set of crit-

eria was constructed by incorporating the modifications

'made on the original list. The'responses were remarkably

similar. Resolution of cases presenting confllctlng oplnlons
on -an item consisted of selectlng the opinion for which 'a |

reasonable explanatlon was prov1ded

ThlS second set of crlterla was once more dlstrlbuted

to all Delph1 panel members 1n a thlrd round. 'A consensus

of opinion among the members of the group on the acceptabl—
‘lity of this last set ‘of criterla resulted in 1t becomlng

the master list of levels-of-care criteria for ICNs.

The Delphi penel definitions for each level of care
were developed after three 'roundS' of deliberatkih N
&
degree of consensus'was reached at this point wit y

three dlsagreements among the eleven members on the 33 1tems.

in the final list. The entire process took four months to

complete. See Appendlx A for results.

o
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'3.3‘Desiqn of the Assessment Form
In order to determine the “resources required to mget
the needs of the sick neonate, these needs must first be
assessed. The assessment consists of the rééording of pati-
ent health status and needs on aIWide range of'variables.
This assessment’ then provides. a bagis for classlflcatlon
of patlents such that they are grouped With others closely
resembling them in health status and need for health serv-

ices and resources. ‘ . )

3.3.1 The Assessment. Variables

The assessment- form which was‘nsed tor data collection
. was composed of a collection of “Variables descriptive of
selected characgeristics of the Patient. A review of the
literature on pa§ient classification by levels of care
indicated that certain’pfopertie$ wererdesifeable‘gn the - -
selection and orientation of these variables if.ﬁhe.classi~i
fication system developed was tO be valid’and usefui.

These propertmés were therefore lncorporated in the constru-

ction of fﬁé ﬁputhern Alberta ICN asseSSment form and were:

(1) 1nferyentlon orientation; (2) patient focus; (3) compre—v

hen31veness,wand (4) simplicity- The importance and rele-
vance to neonatal intensive care of each of these charac-—

R S . . . ~ B
" teristics of variables are discuSsed further. .

Intervention-— orlentatlon is 1mportant “in any ClaSSlfl—‘
cation by levels of care because it promotes the dlrectness‘
with which an 1ndlcat0r (variable) denotes the care requlred
avoids duplication of informatjon, and 1essens the subJect—
ivity-of cla351f1cat10n An - example of this An the ICN
.would be in the assessment of a CYanotlc infant. If the
variable assessed is the illness State Oof the patlent this

may give little or no 1nformatlon on actual care required,

Ly
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whereas if the variable assessed is thevneed for respiratory o
a551stance, theh care requlréd is dlrectly 1mp11ed The
"assessor would necessarlly be maklng a judgement of the
patlent s need on each variable. In'order(to ensure that
reliability of the instrument wouid not be in jeopardy, .
the asSsessment instrument items were’ constructed so as to be
readily understood and easily determined. Theareliability of
tthe'assessment'instrument was also empiricaily tested i
through'an inter—rater agreement test on patients assessed
simultaneocusly by two 1ndependent assessors, Content vali-
dity was, con51dered to be adequate as the’items constituting
the assessment form were derived through close consﬁltatlon
with experts in the field.

The patlent -centered approach is 1mportant in the
selectlon and orlentatlon of assessment varlables. Since
dlfferent institutions offerlng perlnatal care have dlff——
erent ‘capabilities. in providing care, any assessment- based
on orgaﬁizational'functioning, such as respiratory techno-
logy or surgery, oould not be used on a universal basis.
.Theoretlcally, one should be able to 1dent1fy the need for
“such services regardless of the current locathn of thé/
patient or the assessor. In practlce however, the effect of
' hav1ng to assess a patient in terms of organlzatlonal ser-
vices which a particular 1nst1tutlon may or may not have,
might colour the resulting assessment. A different approach -
_ could overcome\thls problem. The needs of the patient ‘are

'unlversal regarale 'S df where the patlent  may be and as
Donabedian denot

he patient 1scthe source of care,

is therefore more log1ca1 to base S -

’

A patient-centered assessment ooula'be used to derive"v
~an objective classification. At this point, it is important’
to’separéte classification, which should be'patientacentered;'

N t 5
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from placement decisions, which are not neceSsarily patient-

. centered The classification information should be used to
make a placement decisgon, but placement is also affected .
by extraneous ‘factors such as avallablllty.of beds and
facilities, transportation requirements and staffing.

COmprehen51veness is seen as an essential requ1rement

in the developmental stage of  the assessment form mainly
because of the .weakness of human judgement in determining
whichJVarlables are truly. 1nd1cat1ve of the level to which’
‘a patleﬁt belongs. An exhaustlve list of all p0551ble
varlables,rpotentlally related to the levels of-care
deflnltlons, reduces the subJect1v1ty of. personal bias and
preference in the selectlon ‘of indicators.. In neonatal

: intensive care, one 'group of profe551onals may con51der ‘
the need for resplratory a551stance as the most crucial

1ndlcator of level-of -care, while another group may con51der

cardlopulmonary m&hltorlng as the most crucial 1nd1cator.,i‘»

-

‘To overcome dlfferences in subjective -opinion, comprehen- -
siveness is seen as a partial solution. ‘ - '

~

A . S ,
' Since comprehensiveness would  seem 'to be a contradicto-
ryiproperty if oné also needs a quick and simple tool, it
was necessary to develop a flnal assessment tool in two
separate steps. The f1rst step 1nc1uded a comprehensive

N approaéh to the varlables on whlch an infant could be eval- .

uated The second step 1nvolved a statistical analysis of-
-this comprehen51ve list whlch dellneated in an objective

mannér those variables whlch were most 1mportant in" classi-

i

1on of the.lnfant. =

- - . Lo EET —

flc

‘simplicity of the final"asseSSment/classification'
instrument 1s of crucial importance to its usefu;ness. One
of the most common reasons for, the fallure‘of operatrons

,‘ research in health-care is ‘that the researcher fails “to
understand the 11m1tat10ns of the health care system. "If an

F
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instrument is too long or complex, the users for whom it
was intended will not employ it, In tﬁe intensive.care
nursery, the stochastic nature of patilent healthbstates and
ac@ity of illness give the staff little time for additional
~administrative duties. Thé instrument\théy need must be

short and simple, yet reasonably. accura
these objectives are not necessarily contradictory. In view
of the fact that the quality of the information required‘on
the assessment form is more important than,the quantity,
and that redundancy of informatioﬁ is inevitable in large
sets ef variables, statistical analysis can be applled in
order to reduce a larg€ number of assessment variables to a
smaller number of truly meaningful varlables, in terms of

c1a551f;gatlon.

. The selectign;ofrassessment variables to be included
on the assessmeﬁt form was established:in several steps;
The first was a review ofrmedical charts on ICN patients
and an overv1ew of some of the llterature on care in this
;settlng. This enabled this investigator to become familiar
-with the 'language’ of intensive care nurseries and-to \
rev1ew the range of services offered in this area. Several
areas of need for. care for the 1nd1v1dual baby were then
ldentlfled and were seen as encompass1ng the total care
needs of ICN pat%ents. Thevareas of need were 1dent1f1ed as:
(1) hutritipq; (2) respiration: (3)_parent‘teaching'and
.support; (4). medications; (5) supervision,and monitoring; ™
(6) diagnostic tests, and (7) treatﬁents. The third step
‘con51sted of a.review of act1v1ty in each area of need’
with members of several profe551ona1 groups 1nvolved in ICN
" care; medical, nur51ng, soc;al work and resplratory ‘techno-
logy. Underfeaeh category of patientfneed'fpr'servicesj a '
comprehensive list'of interventions_was drawn up;freflecting
multidisc;plinarj input. It should be keptﬂin mind that the
resultingx}ist of interventions was intended to be compre-

[
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hensive with regard to the special needs of ICN infants. Not
included in this list were those 'interventions' which are
common to all newborn infants, such as human touch7§flce
contact, diapering and bathing.

In summary, the assessment instrument gas constructed
to embody the four properties considered essential for a
valid useful classiffcation tool. These construction prop-
erties were interventioneorientation patient focus, compre-
hensiveness and simplicity. ‘See Appendlx B for the flnal '
assessment form which was developed for the purpose of the
- present study. ‘

3.3.2 Code Values for Variables_in the Study Data

1

In order to prov1de the reader with a thorough descrip-
tion of the 1nstrument the system used for the procedure

" developed in this study is presented in Appendlx C.

: For the purpose of dlsgr;mlnant analysis and multlple
regre551on it was necessary to construct new ‘'umbrella‘
varlables which were formed from the ‘values of specified
_ex1sting varlables. Varlables representlng the criterion
measure were constructed by obtalnlng the mean and the mode
respectlvely of the cla551f1cat1ons assigned to patlents by
each of the eleven members of the criterion panel The mean
of the eleven values was rounded to the nearest whole number
resultlng in a new varlable called LEVEL w1th the threer~
p0551ble values; I,2 or 3. This was uséd_as the crrteraon
measure for multiple regresssion. The mode of the eleven
_c1a581f1cat10ns was used to create a second'varlable called
MODE, which was used as the crlterlon measure for dlscrEm
nant analysis. MODE could also take on the poss;ble val es
- of 1 2 or ‘3. Agreement between MODE "and LEVEL was perfect
with the exception ‘of one patlent out of a p0851b1e 138:

14

o
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3.4 Collection of Data

The population rnom which the sample was drawn consis-
ted of all neonates—at—risk in the service region covered
by the following institutions: Calgary General Hosp1tal
Foothllls Prov1nc1a1 Hospital, Boly Cross Hospltal

ethbridge Mun1c1pa1 Hospital, Med1c1ne Hat and Dlstrict
Hospital, and Salvation'Armqurace‘Hospital (Calgary).
Normal newborn infants who did not reouire sbecialfcare
'were not included in the population under study. Also
excluded from the stully were all infants requlrlng spec1al
care or observation for less than 24 hours after birth.

3.4.1 Sampling ' o

"In order to. keep the costs of the present study, in
qstaff time and resources, within an acceptable’ level, the .
sample yielding the research data was limited to approxima-
tely 140 patlents.

P

On any given day in 1979 there were approx1mately 55

- patients in the Southern Alberta ICN unlts. The varlatlon

1n length of stay for 1nfants in the 1nten51ve care nursery
is great, with extremes of less than 24 hours to more than
six months. Exact length. of stay statistics were not avail-
able. Estimates of averagehlength of>stay}based on personal
experlence by profe551onals in this field varled from

three to six weeks. Thls uncertalnty nece551tated an arb1t—'
rary decision on the length of t1me needed for collection

of an adequate sample size. In order to 1ncludev1n,the
sample the greatest number of’patients, withoutfduplication,

“over the shortest perlod of time, crossvsectional and flow -

‘data were, mlxed . This 'acc1dental aampl1ng or 'chunk' data
was a relatlvely weak form of samplmng as 1t 1nc1uded in the
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sample only those cases which were readily available
(Kerlinger,1973) . This was unfortunately difficﬁlt to
control or improve, giveh some of the~charaeteristies
inherent in this study.'One of thesg is that the largest
sample which could be studied at any point in time was
relatively small as stated earlier. This eliminated the
- possibility of using one 'snapshot'vcress—sectional sample
at a random bqint-in'time covering the entire ICN system.
Fprther, given that the -participation of the assessors in
this study was completely voluntary and during working hours,
it was-impossible\t0'5e$ stringent rules on the timing of
assessments. Assessors surveyed the infants in their care
when time was available. * - - &
Th&® volunteer assessor at each hospital was a nurse
who had had at least two years. experlence in an ICN setting
and who was not a part of the Delph1 panel established
earlier. This 1nvest1gator 1nstructed each assessor in
person on the background and use of the 1nstrument to be
'used in the assessment of each patient. Nurse assessors
were asked to survey each child admitted to the hospital
ICN over a period of three weeks, as well as all the babies
present at the time the survey started. Infants were assess-
ed at least 24 hours after admission to the nursery. This
step was instituted so that nurses could become faﬁiliar
with the patient'’s needs, and to disqualify from,the‘sample
ncrmal'babies who were only ad&itted for short-term obser-
vation. | |
- '~

Thls -sampling method resulted 1n a combination of

-

cross-sectional data, from the assessment of neonates ,
already in ‘the ICN system at the start oﬁ\the survey, and
.»flow data, from the assessment fo ‘those admltted to the
'ICN system during the three week duration of the survey.'
pgroach is that the infants
_surveyed durlng the flrst day may not have been 51mllar in-

One maJor weakness of this ag
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needs distribution to the new adm1551ons assessed later in

the survey.
r-* )

Ideally, the sample of t'égrs snbuld have been
-chosen in a more random manner,.pros ectively oyer a. longer
Period of time, based on a probablllgy sampling method,

) resulting in a more representative sample. Alternatlvely, if
enough sample size could be ‘obtained, a future study in‘
this area could carry out 'snap-shot' surveys of all pat-
~-ents in the Icn system on each of three or four days over

a period of six months, at one and a half to two month
=intervals. The distrfbution of care requirements would prob-
ably be similar for each of these survey days and there
would be- little probability of duplication of cases in

“the resulting samples.-

3.4.2 Assessment of Patients

Assessment of the patients in the sample was carried
out by nurses who had at least two years gcperience .with.
:asse551ng the needs of patlents in the IC setting. Verbal
presentatlons about the: study had been made by this author
to the ICN nursing staff in each of the six partic1pat1ng
hospitals. At these presentatlons, the background and pur-
pose of the classification. projeét were explalned as .well
as the need for volunteér assessors and thelr assoc1ated

functions.

Each volunteer nurse~assessor'was then‘giVen a one-to—
one -explanation of the assessment form and instruction in
its use.‘The salient points ﬁtressed in these 1nstructlonal
se551ons were normatlveness of- assessment Consultatlon with
others involved in ‘the care of each 1nfant and the requlre-

ment of determlnlng 1mmed1ate patlent needs.



Assessors were asked to survey all patients in the ICN
on the/first day of the study. Any new patients being- th
admitted after the first day were to be assessed at some

point at least 24 hours after admission.

3.5 Establishment of a Criterion Measure

Each of the patients was assessed using the form deve-
loped in stage 2. This assessment form was completed by the
nurse- assessor in close consultatlon with the respon51ble
phy51c1an and other members of -the ICN team. The assess-
ment forms, whlch were randomly numbered, were then distri-
buted to eabdh member of the Delphi panel. The Delphi panel
did not recelve any 1nformat10n on the current locatlon or
1dent1ty of the cases which had been assessed The random.
rorderlng of the assessment forms prevented the natural group-
‘ing of cases according to hospital or-.nursery type, so that
the Delphi panel had to rely solely on the 1nformat10n on
‘the assessment form itself.

. Memb rs of this' panel, having developed a set of defi-
nitions £ each level. of care, had a common understandlng
of the crlterla for membership to each level ThlS panel
then 1ndependently assigned each patient to one of the three
levels Of ' care, convalescent, 1ntermed1ate, or 1nten31ve,
on the ba51s of the information on. the assessment form. As
was expected unanimous a551gnment by the eleven members to
one of the three levels occured for many cases in the: sample

(46. percent of all’ cases) In order to overcome the d1ff1cu~‘

lty encountered when ‘there was dlsagreement among the eleven

panel members as to level membershlp of any partlcular case, -
the mean and the mode for this subjectlve cla551f1cat10n v

were taken as: the criterion measure-for ana1y51s of the data .

using multiple'regression'and discriminant analySIS‘respec— f
tively. Each of these statistical techniques then yielded
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the set of variables which were statistically the.most
- crucial in predicting membership for the patlents in the
sample.

The intention of the instrument was to prov1de ICN
staff in each hospital with a tool whith they could use
.quickly and accurately to determine obJectlvely where an
infant belonged in terms. of level of care. Since one of the
problems associated with the orlglnatlon of this research
project was the overcrowding of tertlary (1nten51ve) care
nurseries by infants con51dered to be requiring less inten-
sive care, there existed an hlstorlcal basis for doubting
the Valldlty of subJectlve c1a551f1cat10n by the attending
nurse or- phy31c1an. It was therefore 1mportant that the
crlterlon measure given by, the Delphl panel be’ compared to
the subJectlve oplnlon of the user ' in this case, the

[
assessor .

‘ In order to compare the two types of c1a551f1cat10n,

: assessors were asked to assxgn each case: sampled to one of
~~the three levels of care, according to their best Judgement
This information was withheld from the Delphl panel as they
had to base thelr dec151on ‘on assessment varlables only.

-

3.5.1 Limitations

.&‘ 3

Some of the llmltatlons 1nherent in thlS stage of the
development of the cla551f1catlon 1nstrument should be

L

pointed out. They are. o .

(1) _the three classes indicating levels of care ‘are. assumed ‘

to be mutually exclu51ve, such that a patlent must

belong to one and only one of the three levels. Research o

evidence suggests that this may not be tenable for
'certaln patients but dlscrlminant analysis cannot be

ot ]
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applied without this assumption. Further;
(2) the classification assigned to each patient by the
Delphi panel is assumed to be correct at the~aggregate
é? evel; although there is in fact no error-free
criterion measure,‘the éubjective judgements of the -
experts must be accepted as Valid A final evaluation
of thlS assumptlon can be made through the replication

of 51m11ar studles.

'

3.6 Establishment of an Objective Classification

- The assessment instrument was developed for the purpose
of?providing an information base uith which to c}assify
neonatal patients. Starting with a list of 43 variables
ihdicating the  need for services of each patient, in a
number, of areas, a reduction in the number of assessment
Variables7t0'be included in the analysis was undertaken.

All those variables which were difficult for assessors to

determine, in partlcular those varlables relating to'paren—

tal needs for support and teachlng, were eliminated. In
many cases, the assessors had had no contact“with the par-
ents and were not in ‘a position to assess the need for-
support or teaching. ThlS exclusion of parent Qupportfand
teaching stands as a serlous llmltatlon of this study, parté
icuiarly in terms of comprehen51veness Also excluded ffbm-
further: analy51s were those varlables Whlch had inadequate
vagiance within the sample, such as those in which only one
Case.out of  the total sample manifésted a.particular need.

A}
i : - : s

This‘preliminary reduction resulted'ih a list of 30

variables which could be included in the analysis. Of these

remaining variables,'not all were of equal Value in'deteréf
mining the level of care ‘to which any given patlent ghould

be a551gned In order to determine whlch of these 30
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variables were most meaningful in terms of predicting class-

ification, two statistical techniques were applied to the
data base-and the subjective criterion measure. These
.techniques were multiple regression and discriminant analy-
sis, both readily available on packaged computer programs,
Such as SPSS (Nie et al.,1975).

Multiple regression is a method of studylng the effects
- and the magnitudes of . the effects of more than one 1ndepen—
dent variable on one dependent varlable using pr1nc1p1es
of correlation “and regre551on (Kerlinger,1973). In this
study, the 30 assessment variables were.the independent
variables as they were used as predlctors, and the subject-~
ive criterion measure or classification was the dependent
variable( as it was predicted. An interval scale for the
dependent variable or criterion-measure is assumed,/as this
is a requirement for multiple regression. Aithough SOme of
the Vatiables were of ‘ordinal or nominal scale, the use of(
.dummy variables enabled their use for multiple regression_
analysis. This analy51s yielded an equation for predlctlng
.«classification of 1nfants consisting of a constant plus each
of the 30 variables with its associated regre551on coeffi-
cient. Only the first seventeen variables entered  in the
stepwise multiple regression: equation were chosen for the
’final analysis as all subsequentbvariables added to the
regression equation after the seventeenth-did not increase
“the coefficient of determination significantly. )
biscriminant analysis addresses itself to the question
of how individuals or cases in a sample can best be'aSSigned

to groups on the baSis of severai variables (Kerlinger, 1973).

When dealing w1th only two groups, dlscrlmlnant analysis is
"little more than a multlple regre551on equatlon. In a study
such as this one with more than two groups however, dlscr

}mlnant analysis goes beyond multiple regression methods.

. e, : S
One important difference between the two statistical methods

3
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is that discriminant analysis requires onlyka nominal scale
for‘the"cri erion measure, ‘whereas multlple regression needs
at least an 1nte¥val scale for this measurement.

'The two resulting discriminant functions were const ruc-
ted'on the basis of only those variablesiwhich weuld ma -
mally'discriminate among the three groups. In this manne . ©
‘using either multiple fegression or discriminant_analysis,
"the list of necessaryIVariables on the assessment form was
reduced and a compromise between comprehensiveness and sim-
plicity was achieved without jeopardizing the objectivity

of the instrument. - o

3.6.1 Validation

As noted abbve, an ijeetive classification procedure
"depends on the'ekistence qf a criterion data base, and the
validity of the criterion measure contained in the base.

The crlterlon measure in this study was obtalneﬁ by means

of a multidisciplinary panel of eleven healbh/profe551onals
who. had developed a comm&y understandlng of the criteria for
membershlp to each level of care. The cla551flcatlon
judgement made by this panel for eath infant was subJective,

in nature, necessitating an examination of wvalidity.

-

'If we can assnme that the-criterionnmeasure assigned
by the panellof ekperts'Was error-free, then a measure of
eoncurrent Validity of the 'user‘_classification could be
obtained by comparison bf-thé)agsgssors'and the criterion
panel. Since the criterion panel"'classification was Jé
.subpectlve and therefore open to error, this comparlson
could be viewed, at” the very least as"a"félfahllity check.
~Poor agreement between the two c18351f1cat10n results

would indicate::

(1) lack of’foncurrent valldlty for the user‘ cla851f1ca-.
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7 tion; g
(2) low reliability of both measures; and/or
(3) lack of va11d1 Y for the crlterlon panel cla551f1catlon
(Bay et al.,1979) '

‘The evaluation of the predictive validity'of the
criterion panel'classification would then be based on compae
rison of objéective classification results with the subject-
ive criterion measure. Ordinarily, discriminant analysis is
followed by the Baye51an classification (Nie et al.,b1975). B
In this procedure, the cases in the study sample are used |
twice, once to derive discrimihant functions, and a second
‘time when the subjects are classified. Since the crlteraonv:
measure is subject to error, and since the survey sample in
this study is not large, the possibility exists that any
one patlent could distort the results. Tt has been found
that, in general, the self-hit rates obtalned u51ng this
approach are overly optlmlstlc as estlmates of validity
(Bay et al.,l979) For the same reasons, a self-hit rate
obtalned from multiple regression analy51s and application
is. also biased. As self-hit rates are relatlvely eas: ly
obtalned and 1nexpen51ve (in terms-of computer tinme), they
do prov1de a useful estlmate of the upper ‘"bounds of predic-
‘tive valldlty.

In order to achleve an unblased estimate of the pred—- '
1ct1ve valldlty of a cla551f1catlon tool, ideally, the
valldatlon data must be independent of the criteriorn data
from which the obJectlve procedure is developed. This was
achieved by c1a551fy1ng a few ' cases fro% the sample, ‘using
'__dlscrlmlnant functions or multlple regress1on scores obtaJn~‘
‘_ ed from the sample~w1th those few cases excluded This had
been done in previous research studles using dlscrlmlnant
ana1y51s only, with some success and was known as’ the. U~
method or Jackknlfe technlque (Bay et al.,1979). The- Jack— '
knlfe technlque was partlcularly easy to apply u51ng the ‘ 1_;'
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SPSS computer package for dlscrlmlnant analy51s by spec1fy—
ing those cases to be excluded. from the constructlon of the
dlscrlmInaQt functions, but 1nclud1ng all cases 1h the
Bayesian classification. ’

A considerably more tedious‘and time—consuming process’
was invclved in applying jackknife technique to the multiple
regression analysis. First, the selected cases had to be A
excluded from the analysis, then an equation’had to be
obtained for each set of excluded cases, and lastly, the
regression.equation had to be applled manually to each ex-
cluded set of cases. A scoré was thus obtained (indicating
the predicted classificatioh by level of care) which could
be compared with the subjective class1f1cat10n Aassigned by
the Delphi panel. : - : _ ’ -

Due to the 1ncreased dlfflculty 1nvolved in applying
.Jackknlfe technlque to multlple regression 4halyses,,casesl‘ )
were excluded in sets of 10 percent of the total sample. SN 4
The total study sample was subdivided’intOISets of. cases,

Such that éﬁth case was assigned randomly to one and ohly
one set (subsample). In dlscrlmlnant analys1s, Jackknlfe
technique was applled to subsamples of 5 percent of the
total study. sample. A ' ' s

3

a

3.8 Methodological Limitations
The major methodological limitations ehcouhteredf;;ff\f\\qé\
this‘study'revolve around three main areas which are

samplking, assessment, and the criterion measure.

' The sampling'design'of the study consists of a mixture

" of cross- sectlonal ‘and flow data. The study was so des1gned 2
in order to 1nclude in the sample the greatest p0531b1e '

nuber of cases. The sample being made up of two sorts of

[
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‘cases, xs not necessarlly reprégentatlve of any spec1f1ed

4populatlon. Since the aim of the study was to determlne

ich assessmenéafactors were 1mportant in determlnlng

‘\

cla831f1cat10n, rather than - to descrlbe the populatlon, this

'weakness' 1s not as serlous as it.might be otherW1se. One

of the difficulties encountered w1th sampllng was that the

sample size of Level III (1nten51ve) was con51derably
smaller than that for Levels I or II.

-

‘This 1mbalance _was not

corrected for by welghtlng cases for dlscrlmlnaﬁt*analy51s

.S0 that the .size may have been 1nadequate on- W ch to base

an analy51s, and subsequent generalJAable statements.

«

The assessment of. each case’ by a nurse- assessor wds to

be normative 1n nature, based on her knowledge of the _ b

patient and consultatlon with' other members of the ICN team.

The nurses in different 1nst1tutlons could ‘not. be expected

‘to have had similar backgrounds or. eXperlence, and therefore

their. normatlve 1nterpretatlons of, needs could be expected‘
" to vary. somewhat An 1nter h05p1tal rellablllty test would

have been de51rable, but glven the flnanc1al and temporal

llmltatldhs of thls .research effort@

was: not p0551ble

Fufthermore 1n the assessment of eagh 1nfant 1t was 1nten-_

"ded that the total - care needs be examined. It was found .that

attendlng nurses:- and phy51c1ans were not always famlllar

0

with the ‘psycho- soc1al and teachlng requlrements of the

¢

{0

parents, and therefore this area c%uld not be included.

v

The crlterlon measure prov1ded by the eleven member

Delphi panel was assumed to be error- free. ThlS group had

developed together specific deflnltlons for each leve
- ICN 1nfant cla551f1catlon. Common agreement on the_
cation of’ each baby was not achleved for the entir

._or the. mode of, the eleven dec151ons was taken .as the crit-— °

vsample

© In most cases where there was some dlsagreement the mean

‘erlon~measure. ThlS somewhat arbltrary solutlon to the ¥

dlfflculty probably 1ncorporated some error 1n the flnal

&

>
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crlterlon measure, ‘as 1t Has based on dlfferences in human

judgement. A measure of the error of the subjectlze crite-~
Fion measure is avallable dn validity bestlng ‘of the objec-
. Ttive cla551f1cat10n procedure.

\

. .
e L

‘In summary, the 1nvést1gator has descrlbed the several
'steps which were involved in the" development of a classifi-
fcathuurnstrument for neonatai patients. These were¥ )

(1) “the. development of def1n1t1ons for each level of care,
(2) the design of an asseésment instrument; (3) a survey
to collect 1nformat10n for a criterion ddta base: (4) the
- establishment of criterion measures; and (5) _the reductlon
of the assessment varlable list to develop an obJect1ye
'-J;cla581f1cat10n system. This last step also includes a
' descrlptlon of the- strategles used.&or’valldat;on of the ©oT

. c1a581f1cat10n system.

)
C Mg . N
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. the two. sets of data on each 1nfant was.

?-_mEnt forms on-these 1nfants uere 1ncomp1ete._ f

CHAPTER IV

DATA ANALYSIS AND RESULTS .

N ) :
!

For a three week-perioddstarting September 28,1979,

1nfants in the intensive care nursery wards 1n six Southern

Alberta hospitals were. assessed as outllned in Chapter III.

ThlS -assessment and c13551flcat10n took place 51multaneously :

in ‘all hospltals involved in the study. o RSO

This three week survey resulted in completed assessment
tal of 154 patlents. Of these,

/cla551flcat10n forms for a-
4

- eleven-were eliminated form fikther analy51s as these _were.

Second assessments of the same chlldren. Durlng the survey
period these b#bies had been assessed. -at one hosp1ta1 and -

‘had later been transferred to another hospltal where they

wére assessed agaln Although Eﬁé need oF these 1nfants
had .often changed between the two assess nts, only one of
Eeleeted (.in a
random manner) for 1nclu51on 1n the. sample Another ﬁwo
assessed cases were ellmlnated, as they were not ICN pat-
ients." These were two lnfants who had left the hospital
after blrth and had returned durlng the survey perlod for.

-cardlac care at one of the six hospltals. desi nated to

S .’, 0
r’

' In ‘the following analyses, data on.assessment/class1f1- ; :

catlon forms fragﬁthe—semalning 138 cases were utilized.

"

et
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4.1 Descriptive Analysis ©

As indicated earlier, patients were assessed at six .-

hospitals in Southern Alberta over a three‘week’period " Some
: of the major charaeteristics of the sample patients whlch
were assessed and classified subjectlvely are outlined.

t . . ] . | ! A, . . ‘ 3 o L. ’

' 4.1.1 Demographic Characteristics

-~

“There were 22 cases (16 percent) of tw1n babies in the
sample.- This is of ‘interest when compared to the ‘incidence

Lof twin brrths in the general populatlon (1 2 percent).

Because the patients 1n ‘this study are newborn infants, age -
can, be dlrectly equated to length of stay. Thls measure §_
prOV1des somé 1nd1cat10n of the neonate's need for special

care over’ tlme. The ages of the ihfants surveyed ranged from
lone to 120 days,» 6.6 percent were one week of age or under,
rand ‘13. 8 percent.jere over - three weeks of age (Table 4. Ol) bfﬁ
A large number of the patlents werecpot over two days of |
_ _.age. (44. 4 percent). Males accounted for 52<0 pefcent of the

sample. . - .© - . . ‘ ’

- -

\ .
| The sample consasted of 1nfants whase parents llved in

the reglon of Southern Alberta and Southeastern Br1t1sh
Columbla. Four of ‘thé. survey hospltals were in a c1ty of « ¢
- \more". than 500 000’ peOple and each of the remalnlng two |
hospltals was. in a c1ty of approx1mately 50,000 people The
sample con81sted of a majorlty’of (76. 1 percent) of 1nfants_

"s whose parents re31ded 1n a: city with a population greater

than 100, 000 Thlrteen cases, or 9.4 percent, vere. 1nfants

_—— whose parents llved in towns of less than 10, 000 people..f;'

A large majority (87 0 percent) of cases in the samplef*d' Jaret
‘“had a_home- address less than 50 kilometres away from the :“"




Table 4.01 h
’ - . Age of Patients at Time of Assessment
. ] . .
§ A N . a»
_Agé Category No. of Patients ~ Percent
(days) o - A
s 1 - 2 g 61 45.2
. ,.;;" L . . ) - ' L . | . : - :q,
. e 31 T 22.5 "
- B . N . Q N
N ( . o ‘ * . -‘ -,_ .t .
8 14 ' 19 13.8 , A
‘ 6 = N . N :
. 15 - 21 8 5.8
v 22 =270 T o2 Trea e
. 28 - 58 13 9.4
R - - T v T 4 2.9 s




, hospital at which they were beingttre ted.. As such/)most
patients were within a reasonable tra ling distance, and
where patient transfers had occured, bables had. generally
been transported relatively short distances. Only 8.7 per—'
cent had a2 home address of more than 200 kilometres from
dthe hospital (See Table 4.02). The greatest number of cases
|'were assessed in the hospital offering tertiary care (?able
4.03). : , . :

Level of Care Classification

The distribntion'ofﬁaases in the sample‘among the six
participating‘institutions can be seen in, Table 4.03. At the
time of assessment the de51gnated nurse-assessor in each
1nst1tution ‘'was asked to c1a551fy each patient accordlng to
- ‘her best judgement of that'individual's need for care. This_
was meant to prov1de a normative cla551f1cat10n by levels

-

of care’ for each’ child. B _ - X

.
-

TR .
Each of, the eleven!: transfers which took place during
, the survey period involved the tertiary centre, elther as
the receiv1ng\or originating 1nstitution Five of these.. ,
transfers were to more intense levels of care, three® were i
to less 1ntensive 1evels of care, and three were to equa;ly

, 1ntensxve levels of care.

- o
ggtienngeeds.

. L 4
PR .

: ;_ Patient needs were assessed in seven general areas..'d
‘"'These werey respiration, monitoring and superVision. medi- '
”_.cations,,diagnostic tests, nutrition, treatments, and :

'parental needs for support and teaching. An apprec1ation of

-~ 175
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. Table 4,02
B .Dis'tance from Home of Patient at
Time of Assessment

_ : Distamce ~ No. rofy ,Patie’n_ts Percent S .
< c ‘ (!(II\) ' " : — - - Cu "

O
»

0 - 50 120 . 87.0 \

7 s1- 200 g O T

_ ‘greater | o o
~ . than 200 12 . 8.7
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s ~ Table 4.03

- "Placement of Patients at Time

of Assessment

Percent

19

' Hospital No. of Patients

-‘:
\ . i

’Célgary General S 16 . 11.6

Foothills = ' a8 . 34.8
Salvation Army Grace L 2167 . o 11.6 .

Holy Cross - L. 42 .. 30.4

Lethbridge Municipal. = = 9 . .6.5.
Medicine Hat & District - -fl7f’_5' - -5.1“

13

| Totall o 138 0 10030 -




- vital signs every three to seven hours and 18.1 percent of

‘,?i' The proqnosis was con51dered to be good for the largest

SN SR 4 : S

\

ventions in each of the seven areas.

During the survey period, 41 (29.7 percent) cases were:
~assessed to be in needsof oxygen therapy. The majority of
cases (60.2 percent) were assessed to need monitoring for

all cases needed vital signs to be taken every one to two
hours (Table 4.04). Although 61.7 percent of all cases in
the sample did not requlre any antibiotic drugs, a con81d—
erable portlon of the’ cases (27. 5 percent) needed adminis—~
.tratlon of antlblotlcs intravenously (Table 4.05).

The method of feeding~required by the patients'in the
'sample varled greatly, with 39.8 percent requiring breast or’
bottle feedlng, 32.0 percent needlng a comblnatlon of bottle
and gavage feedlng, and 23.9 percent requlrlng intravenous
feeding. Table ‘4. 06 delineates the different feedlng

" ‘requirements assessed w1th1n the sample._

f :

_ The monltorlng of blood gases is an 1mportant diagno-~ -
th a1d in neonatal 1ntensgye care. The maJorlty of cases

did not requlre thls, ‘but - of the 34 8 percent who' did, most

(26.8 peréent) needed only caplllary mon1tor1ng (Table 4.07) v

One of the most dlStlﬂgUlShlng aspects of" care for sick
1nfants 1s the enVlronment 1n which they are placed Whereas -
all normal newborn 1nfants are generally kept 1n crlbs, the
Lmajorlty (68.2° percent) of neonatal patlents in thls sample"

) were placed in 1solettes and 10 1 percent were in radlant

»' warmers (Table 4 08) R :'; , ,;,1/ SN

portlon of the 1nfants 1n-the sample, but for 16 0 percent
of these babies. the prcgnosis was guarded or poor.v-.iv

: *“_ifigdjﬁréhvf
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Frequency'of,Vital Sign

Table 4.04

e

+  Monitoring " |

*

WFrequency _ No.

‘of’Péﬁiehts.

Q

- Percent

(hrs)

-every'
1 - 2

every .
3 -7

.@ r ) o ’ ‘_
. every

8 or more

25
83

30

60.21

18.‘1‘(

I
1

138

. '79 v

O
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-

" Method No. of Patie}ts . Percent

. 7/ X
i —_’_/—/ .
.

Orél R ‘ 1 0.7

‘”Injeqtién,'  R .14

Intravenous ,'3-",:_ -38 . - .27.5 . -

Total - . 138 . " 100.0
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Table 4.06

il

A

. Method of Feeding'

81

=
S0
D

9

Method f_x No.

of Patients

Percent

' Breast

f‘ » Bottle;QB hours o

Bottle-Q4 hours
' Gavagé
/f‘ L R
- Bottle & Gavage

"~ IV Therapy

:antinuous'bfip (.v.)

Total :entéral

<o

15

.18

24

20

33

4

10.9
15.9
’1370
.17;4
. 14.6

1.4

;HTTotal ﬁ, 

100.0° -
v ,
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. Table 4.07

Ffequency and Type of Testing

Bléod Gases
N

Type -

No. df Patients

i

Percent

s

-(bér_day)r.

‘None

Capillaryg :

4 or less

Cap}ilary
mofe‘tpah'4

'A:terial,.
" 4 or less

4

Artériai
“

more than 4

TN

A)

90

3r

65.2

$22.5

82



M

&

Table 4.08"

~

Patients' Environment at Time

of Assessment ‘ "

Environment No. of Patients . . Percent

-

4

~ cCrib . 30 217

Isolette 94 0 T 68.2
'Radianﬁ warmer iwf&14"' . ioﬂi

i

Total < T3 100.0
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‘and to LeVel III, from 8- to 20 The-dlstrlbutiondof cases V?d

o of indlviduals as eitheruLeve. - Or Level_IIt;It’wflldvf

Criterion Team Classifica%ﬁon o .\j,: T T
As descrlbed -in sectlon 3 5 of the preV1ous chapter,
members of the Delph1 panel were asked to c1a551fy each of
the patients in the sample on the ba51s of 1nformatlon Qn
the assessment forms. These subJect1Ve cla551f1catlons were
then processed, as outllned in. sectlon 3.3.2, to produce
new-varlables These were the crlterlon measures, LEVEL .
and MODE, used for multlple regre551on and dlscrlmlnant
analysis respectlvely. ‘ X x ) - ' -t
LEVEL was derlved by obtalnlno the mean of . the eleven‘ ‘
cla551f1catlons for each patlent and roundlng to the near—

est 1nteger 1 2 or)3ﬁ MODE Was obtalned by taklng the mode

'""4 %)

J

'3 . g - . +
. S o

>can be - seen ﬁg Table 4 09 that the numbers of cases ’
fea to each’ level varied somewhat among the eleven. .
members of the crlt%rlon team. The range of cases aéé;gned @
to Level’ T goes from a- low of 55° to a high of 90. The’ |

numbers. of cases a551gned to Level II range from 36 to 68;.

among the 1evels of care~does not see"to be related to
the profess;onal dlscipline of the Delphl partic1pant.

- TR -~ ¢

4 . - - . ‘» R N o T s O

- . . . . . o . . ;;~ . PR e
‘,‘ B - - . . . ? N o . . .

A breakdown of the agreement on cla531ficati0n for each
patient 1n the sample is proV1ded in Table 4 10. It‘can bevnyb
seen that for,Bl 2 percen% of. the total sample, at least. o
72 7. percent of the criterion panel membera\%ere inxagree---j_“'~
ment on the. classification of that. in&ividual ‘Most, of the“fﬂﬁf3
strong dlsagreemenﬁ ev1dencedﬁeroqe over thp‘classificatlongf;Z“




|
3 \ t,:) X
Table 4:09
Classification of 138 Patients
by each Criterion Panel Member
Criterion '‘Panel . i .
) : Convalescent Intermediate Intensive
Member . . (1) (11) i
o . ‘ e
Resp.tech. -~ - 90 ‘ * 36 .12
Nurse - (1) S S - 60 16
‘Nurse - (2) .. 84 S 16
Nurse - (3) | 57 . 67 . 14
Nurse - (4) =~ - 66 82 : 20
Doctor - (1) 65 - 65 - . .8
Doctor - (2) 56 65 17
Nurse ~.(S)«" ' 1 68 15"
Doctor - (3) : 80 ° 40 - 18
Nurse - (6) 83 . as : 11
Doctor - (4) 61 - 59 18
" LEVEL ;o ea 58 .. 16

MODE . 64 | , 57 S |

;o
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Table 4.10

Breakdown of Agreement:on Classification

among Criterion Panel

Petcentébe Agreement Number of Percent £ Cumulative

among 11 members Cases . Total Sample Percent
N . . JI! ’ ‘*.
- 100 63 - 45.7 X 45.7

90.9 25 13.1° . ©3.8

81.8 12 - .3.7. - 72.5
. vo o
72.5 T2 8.7 | 81.2
63.6 9 6.5 ;. 87.7
54.5 Y A S 12.3 - 100
(
r—
TOTAL: 138 I

* 15 of these cases wete classified either as Level I by
6 ‘members of the 7riterxon panel and as Level II by the

~

a

remaining 5 members , or vice versa.



clearly enough differentiated.

(]

4.1.2 Agrcenent on Subjective C:iassification

As outlired earlier., both the nurse-assessor and the
members of the criterion panel were asked to Subjcctivcly

classify each infant in the sample.

" The nurse-assessors were in pérsdbél sontact with each
of the patient§ in the sample Ancvweré rhetéforevgxpected
to be more fariliar with thc“feal; needs of each individual
than would be the crxterion panel. The abSFSgOTb had not
partxcxpated in the formulatxnn of Qperatxonal definitions

for cach level of care. The criterior panel members. on the:

other ;hand, were not familiar with each baby and therefore |

3 their Judgé&ents solcély on the basis of assessment
information provxded them by the assessors. It was hoped
that detachrment form the individual patlenr uould lead to
a mpre obgectxve ‘classification. This panel did have a
corenon undergtandlnq of the .criteria for belopging to each
level of care. As well, the members of the criterion pare‘

all hag corsxcerable experxenre with ICN patients.

4

nurse-assessors and the criterion panel was undertaken in

w.An-analyéié of the level of agreement between the

order to determine the degree of subjective and concurrent
valxdxty ‘The overall agreement rate was 66.7 peﬁcentv 'ﬁ£
GTable 4.11). Although this is a slightly better rate. tran
the rate of agreement obtained in a similar study by Bay et

al. (1979), this could be due to the fact that the presert .

study deals with ZTIY three levels: as opposed to- five,
h

thereby reducing e likelihood of error or deviance.

It is -interesting to note that whereas nurse-assessors

. classified 37 cases in the sample as Level III, or tértiaty},

o

o

87
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Total 64" 57 17 7138

Overall aqreemenﬁ rate =

92/1138
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= 66:7%
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ments of 90 to 99 petc.nt were obtainod fox a further 17

89

the criterion panel classxfxed only 17 cases _at this level.
This clearly 1ndicates the strong 1mpact on subjectxve
‘classification of proximity to patxents. Of the 46 cases on
which the assessors and- criterion team: dxd not agree, a_
large portion (36 cases) 1ndicated that the criterion panel .
judged the patient to’ belonq to a level of less xntensxty

» than dxd the assessor. Oniy for 7.2 percent of . the sample

did . the criterion panel assignh a case to a level more
niense than did the- ‘nUrse-assessor.

i

4.2 Jtem Reljability
. | N /’ ,
. In order to determine the reliability of the Aassessment

forms, a test of anter- rater reliability of eaCh '‘tem 1n the

- form was carried out by coapatxng assessments made by two

1ndependent assessors on the same group of 1n£ants- Two

. nurses vothnq in the tertxary cate centre weére anked to -
'Andependently esaess all xnfants in the ICN-on: the -same day

&
vxthin 2 few hours of each othet. A total_of 24sxnfants
o 2%

were assessed for thxs purpose.

.Most of the asseseaent variables had two alternatxves
whxch the assessors could choose, ciqht of the variables
had three alternatives _one variable had four alternataive

ansvers, eiqht variables had five alternatives. and one

- vartable had aight alternatives. The assessment form was

constructed such that only one of the alternatxves preaented
could be selected for each variable on. the form. The
measure 1nd1cat1nq Lnter-rlter reliahﬁlity was the percen- !
teqc agree-nnt betvnen the two aasessors.
L ., (b, : .

Thd variable lxat and the,percentage acrecnent betvaen
2888880CS on each ‘one 1: ptesented in Table 4.12. Perfect
aqroendht was reached’ tor 16 ot the 43 variablea. Agree-

[



. Table 4.12 S

Pexcentage Agreement between Relxabllxty Asseswars
for all Asg\/;ment Variables

. . S N

o ‘ . K . ' Percent

25.  Antibiotics

::f' Dfsc;ipt?on o S Rf:ﬁ:ﬁ::?iesl f;;;:-
1. ‘Ooxygan therapy 2 - 100 .
2. Ventilator 1st 24hr < . 96.0
3. Ventilator > 24hr 2 .96.0
4. " Intubation | 2 100
S; - Extubation o e T 2 E plOO‘
6. Ventilated chésl’physiothérapy  . 2%' inO
7. 'Non-ventilated chest physiotheraby- 2 ; iiOO”
8. Chest tube o 2 100
9. Method of nutrition g . 1.0
10..  Vital signs ’ , 3 67.0
11. Blood pressure ron.tor 3 92.0
120 Laruxac ronitor . i 2 " 67.0
13. Cardxac-resyiratorv monitor -2 - 71.0
14 Apnea monitor 2 96.0
15. Envxronment 3 " 100
-16. Blcod. Transfusxon ) 4 R 100
17.  Emergency susgery 3 100
18.  Phototherapy 2 96.0
19.  NG/OG tube 2 100
20.  Vasoactive drugs "5 - 100
21.  Alkalai infusion 5 100
22. ' Digitalization - 5 . . 88.0
23 Anticongulaants . -5 100
24. Muscle’ relaxants’ 5 100
b5 ¢ 83.0




- Table 4.12

‘3.

Prognosis .

" (continued) el
::“' ? "‘Description | :No. 6£ .::::eig
: e ~ Alternatives 9Foex
.. . :
26. Nu;ritional supplenants .8 . 79.0
27. . Blood gases 5 79.0
'28."  X-Rays | 2 100
29. Sepsii work-up L - - o 2 96.0
30. °° Urine analysis 2l '> 2 96.0 )
31. ¢c.B.C. 2. . 92.0
32.  Bilirubin’ = . | .2 79.0
33. - Electrolytes v 2 96.0
34.  EBG/EXG - ' 2 100
35. Other’ apecial teats - 2 96.0
36. Parent arceptance. 3 - 92.0
- 37. Parent relationship- 3 92.0
38. Brotional support 3. 92.0
39. Maternal expcrience T3 ‘79.9
40. Lenqth ‘of hospitalization T2 - 92.0 N
Cli’ Petiod of critical illness . \\\\ 2 1 . 92.0
'~ 42. Number of set-backs T2 ©. 96.0
2 " 96.0

l

!

Avoraqe porccntaqe aqroouant for all assess-ent vatiablea
= 92,0 %

»1



’ ' ¢ “‘/
variables. In summary, agreement of 70 percent or. better
was adhxeved xn 94 percent of ail varxablcs on the assess-

ment form. It is interesting tc note that for the classifi-

ca@ion portion of this form. there war. perfect agreement _

\

between the two nurses.

\

These results indicate that the asseséméht/claéa&fx—\

cation form was constructed in such a manner that an

adequate degree of relxab;lxty was present.

>

1 .

4&3 Selection of Variables for Cidssification

~

The construction of the assessmant form Outlixed in
Lhapter IIT resulted in a.list of 43 assessment varxables
(cach with two to exghtwulternntzves). one clasSxfxration

variable, and-six demographic variables. cUrvey dato were

_collected using this form and a reduction in the nurber of

variables to be included in furtner procedures was under -
~ ‘ ) ; haia
taken.

’ e - Ve N C
In the process of data collection it vas revealed that .

the assessment variables relating to parental nééds for
support and teachxng were dlffxcult for as.esaors to comp-
lete. OIten, the nurse-assessors had not been in contact
with the pare%ts sufficxently to determine these. Thxs
resu]ted in the elimination from Eurther anarysxs of seven
vatiables.
.(1) pnrent acceptance. : ' ' '“;3‘7\

(2) parental relationship: - ' _

(3) emotxonal snpport syatems 8 o SN
(4) maternal experience with sick’ xnfants-' >
(5)'1enqth of hospitalizzflon,

(6) period of critical illness: and

(7) number of set-backs (refers to the number of times the.
infant 's condition got worse- this was expected to put

*

92
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quxte a straﬁi on the parents and tqsrefore 1ncrease»
Fad v

“their need: for support) ., o \
Thé’fitgt four variables listed above are fundamental
to the concept of ‘comprehensive'’ care, and their exclusioh'
from furthér andlysxs presents a~sefidus-lim1tataon tao the
' completeness of the present study. This weakness was not
: icked up in the pre-test (item reli#bilxtyi‘due to the ..
ﬁgﬁict that. in that test.'thesé-variables were known for 22
of the . 24 patlenté assessed. It is not known vhy the latqer
‘sample should show such a dafference 1n asseskor famxlxarxty
.with parental needs. Analysis of the results 1nd1cated that
there was no significant dxffererce ‘in"the assessment of the
parental needs betveen the tertiary and other centets.
‘ ', Of the 36 assessment varxables remaining, some varxables
had to be excluded frob further analyéigl due to the fact
_that they dxd not apply to enouqh patx nts uxthxn theﬁbample.
It was thouqht that the 1qplusxon of such ‘rare’' occurences
would not be valid i1n terms of analys*§. Those variables
"1n vhich less than fﬂke of the 138 patients 1in the sanple
' evxdenced that partxcular need were ;herefore also elxmxnateo
- from further anaLysxs‘ These variables were:

(1) ventilator in first 24 hours o L o

{2) intubation:

* {3) chest tube: .
(4) alkalai rnfusion: '

~ (5) anticonvulsants: dhd‘

- (6) au;qeiy; '

The 30 assessment variables remaining were then selec;'*
ted to fbtn the criterion data base for the developnnnt ‘of
‘an objcctxv lassificution procedure..xt should be kept ;n :

. mind" that tSb\yalue of the 1n£oraation containod in the ,
variables listea\above (patental and other) need not be loat °
' entirely. These can be presented as extranoous:factorgvto be

)

Y
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considered as well as*the"objective' variables on the. final

assessnent/classification instrument.

~

4.4 Multiple Regression’

Assunxng that tle subjectxve criterion measure:or

classx’ W ion of each individual by the criterion, panel
""  erval scale, multxple regression analysis was
"applie®to. the criterion data base. Oonly the 30 varaables

selected for further analysis wcre used in this step.

~

+

' The SPSS computer psogram foi rultiple regréssiov. was
used (Nie et al., 1975). On the basis of all cases in the
sample, a prediction equation uasgobtaxned through step—‘

wise procaduce. This cquatxon consisting of a corstant

plus a reqression coeffxc;cnt for each of the varxables. is"

given in. Table "4.13. It is interesting to note that. of the.
30 vatiahles. ‘only ore - ventilated chest phyqxo;herapy -
was excluded from the stepuxbe multxple regression as 1t”
did. not.Feet the statistxcal criteria for inclusion. 'For
this analys;s the default optxons for inclusion.criteria

of SPSS were used (F = 0.01, T = 0.001). These values pl#;e:f‘

lattle’ restriction on the regress;on.

The overall accuracyrof the pred;ctxon equatxon is.
reflected by Rz, the proportxon of variation explaxned by
the variables included in the regression equation. Table
4.13 shows that the final Rz.='0~918 indicating that 92
percent of the variatxon in classxfxcatxon by levels of

care is explained by the assessment vazxables used.

k!

\

4.4.1 Predictive Validity : Self-Hit Rgtes

f_The'next stgp°§§;,to.classify each of the 138 babies
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N Tahle 4.13
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N

"/ @

[P
- - : o
A .

v‘Stepvige‘Hultihie*ﬂeq;ys*idn Equation on :

30 Selected7Va§1§b1es' v
L ° 3
. \0;:" .
Order . : (B) -
-of -~ Variable - R Square Regression ‘
Entry ' . Coefficjent
1. ‘Blood gases 0.607 . =-0.832
2 Method of nutrition 0.723 -0.077
3 . Apnea monitor 0.792 0.110
4 ' Urine analysis 0.825 L. 0.082
'5  Cardiac monitor- 0.848 0.226
6  Oxygen therapy 0.873 0.235.
7 Ventilator after 24 hours 0.883 0.282
8  'Sepais work-up | "0.891 0.124
"9 Environment ~ 0.896 . ¢  0.112
10 Nutritionbl supplements 0.899 -0.096
' 11 . vital signs , 0,903 . 7 o0.084
12 '-JCatdiac tespiratory monitor 0.906 0.1613
13 , B;ood or other transfusion 0.908 0,079
14 antibiotics / 0.909 -0.035
18 Honvantilatad chest physic/ 0.911' =0.112
16 . Prognosis 0.913 - -0.054
17 Muscle relaxabt 0.914 = 0.099
18 Vasoactive 10.915. . -0.076
19 - Non-routine biochem. - . 0.916 0.088
20 ' Extubation .. 0.917 0.111
21 © Bilirubin 7 0.917 ' -0.024
22 Electrolytes 0.918 - = . 0.047
.23 ¢ EEG/ENG . o0.918 0,084
24 . PBlood pressute -onitor ~'0.918 ' 0.042
25 cBc . 0.918  -0.023
o e RIAS e

N
eappmer T
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Table 4.13
,-,{continued)

PR

. oraer N D
.- of : o "3,:$ablc N\ R Square  Regression -

26~ X-Rays 'j . ) e.918 . ", 0.027
27 NG or OG tube .. 0.918 -Q.027
~ 28 " (Phototherapy | . o.918 . -0.009

29 . 1d1t.auzauon )0 0.918° 0.009 .o

-0.263
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in the :anple using thc roqreuion oqnation ptoduped qbovc. -

- The objectiv% clanification thn: obtained ‘was thde)conp(rod

to the subjective al\taitiution obtained from the chiter-

ion panel that* 1- the mean of these classiticationu for
\-each paticnt rounded to the nearest Mthet. 1, 2 or 3. An

examination of the agreements hotmn ‘these nvo clauifi— f_

catiops of thefam aubjects ('rable 4.14) indicatéa that

a hit rate of B8.4 perccnt was obtainod 'rhis hit rate 13 .
a ulf.-hit rate in that the sau cases arvg used in the
develomt of the predlction éqnation and in the objective
“ classification procedure. The 88.4 percent ‘accuracy' - .

1nd1cat~e: the hiqheat ppuible value for predictive- valzdity .

2

P
N ~

vhich the regression equ;txpn could have. &

A

A cocnpu‘i-on aof the orbjective clasdification obt,;ined

S

~ Tabld 4.15,shows that’ thii caupurison resulted in’ a hit
rate of 64.5 percent. N L

N . . A

-

'rhe aiurck this projo;:t bcinq t.o Qevelop and test for

validityfa uuiul clnuification ptocednrﬁ& in the ICN
setting. an attempt vas_ ‘made ‘to further ainbgify the -
- qssec&mt procedure:. Stepvha mltiple regression. rieldcd

(a list of the miables in. the reqre:uon cquntiot} 1n thcir |

. ordar 'of entry. This procedure m used jin order thatya
subset of prodictor miablu eould be 1d¢ntifiod which
houid yield an optimal prod:lction oqultion with ps tov o

, predictc; v%riablos as podn},blc. 'rhe 1mqau in valu. of
the coefficient of detcn.umticn (R ) ufford-d lu each new -

: through multiple reqrtssion and the lubjcctiv3 classiiica-
tion bbtained ttcn the nnrse-auecaora vas arso cartied om:. -

__variablo ‘added to tho M;ipuu ptocad\ug is qim m ‘nbla‘”' |

¥

'_-‘tlai P
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. Table 4.14

Results of Multiplc Regression and Objective

Classification® Versus Criterion Panel Classification

A

rmame,

— — — . vt d—

s Y | LEVEL T
ReT N Crrterion 1 11 11X “Total
Class:fication ‘Panel : ’

o1 L s 61 . 11" 0 72
‘ - . i ' ~ . \
! 4 v . . - . . .' ) “Q N
Irr . . 0 1 i5 .46
-
Total . 64 58 16 138
.o | ' ? J a
. ) S R J
-Self-hit rate = 122/138.= 88.4%
» - -
e ' [N o

*fMultiple'regres§ibn based on &r%terion p*gel reasures

and selected set of 30 variableﬁ g

S
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Toble “. 1Y . -

Results of Kultiple Kegrussicn aac shjestive

.

. Classification® Versus

Classification b Nurne-ssessons
) - A

-
! 2

e e e e e —— et e a1 i o =

ve ¢ NI » IR

P o S ST SC - : LEVIa

LSses.iors ; 1 1 111 Totel

Clqssxfxcatlon

e

49 Ii 2
I o ) 7 24 19 - SU

19 o o o 16 - - 16

sl N )
-, -d/": o
— - - i e BBEE L s i it e

Total - . - . 58 45 37 138

_- — e i e e = e ot e et

& . - E \
’

Agreement -tate = 89/138 = 64.5

* Multiple regression based on criterion pwner ﬁcasﬁresv/'

" ’

- . . . . — / ““
'~ and selccted set of 30 variables. . R S , /

o - \

99.
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The first seventeen variables were selected as the most
1mportant predictors using multiple regression in the final
dévelopment'of a classification procedure. It can be seen
that variables entered in the stépwlse eqration atter the
seventeenth step \ncrease the value (234 r? vy less than ,
0.001 (before rounding off). / | i
, . ;
!

A 2

Using only the first seventcuer variables selected above,
a second predxctlon equatxon was obtained through multiple
sregressxon. This 1s the equation (< ahle 4.16) wh:ch was used

" in the analyses to foilow.

S

'4.4.3 Predictive Validity : Cross-Validation

In order to deternxne the precxctxxe vaelidity of a
claesxf;catxon procedure using only the selected 17
variables. a revised versior of the jackknife technxqueywés
employed. '

The total sémple of 138 patients was randomly sub;
divided into 10 subsets, with an average o! 14 patients i
each subsetQ'Thls modified version Qas adopted because the
costs of running a' ‘pure’ Jacﬁkn‘fe techniyue on the |
computer would ha ve veen prohibitive. Regrﬂ siofi equations

were thus obtained for the 10 sets of sampie cases in which

all but qﬁe of the 10 subsets were included in tﬁe criterion

data base. Each of these regression equations was then
applxed to the excluded subset of cases and a measure of
cross-validity was ‘thus obtaired. h '

v a

It can bégseen_in‘Tab;e 4.17 that this-cléésifiéa;ioh
prqﬁedure yielded a cross-hit rate of 82.6 percent. It is
interesting to note that “the largest source of error (16
cases or‘ll.G percent) came from cases which were subject-
iyely?classified-as Level II,..but were objeétivbly classi-

. 100
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Table {.16 B
‘Stepwise Multiple Regression Equatxo;
on 17 Top Variables
Segzassion (@

Blood gasesl -0.0132

Method of nutrition : -0.077

Apnea monitor : 0.110
.vuriné analysis ~ 0.082

Cardiac monitor 0.226

Oxygen therapy 0.235
- Environment ’ - 0.282

Nutritional supplements . -0.096 o

Vital signs : 0.084

Actibiotics . . . -0.035 :
Nonventilated chest physio. ©-0.112

Ventilator after 24 hours "/ 0.282 >
Seps1s wogk-ﬁp - : 0.124 ) -
Cardiac-respiratory monitor 0.163

Blood or other transfusions - 0.079

Prognosis . \-0.Q§j‘

Muscle relaxant L .0.099

CONSTANT - ~ -0.263




Results of 10% Jackknife Classification
Criterion Panel Assessment. 17 Variatles

Table 4.17 .

102

) \Criterion
Classification Panel

rFmeme

vy |

I 1T III Total

T 59 16 ) 75

. Id

11 s a2 T

111 0. 1 14 15

\ ) .
64 58 16 138

Total

 Cross-hit rate = 114/138 =82.6%

L ]
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fied Level I, the lowest level.

/

»~

' 4.5 Discriminant AnaLxsls

|
L
S . 1

In a manner similar to that used for’mJltxple regres -
sion, analysis of the data was carried out u»xng discrim--
31nant analysxs. The 30 variables selectcd for furth@r
analysxs were utilized, as were all cases insthe sawple.
Discriminant analysis was carried out usiny the 9pp:opr-

““ijate sub-program in the SPSS computer package (Nie et al..
1975 | e a

N
9

On the basis of all cases in the samplc two _fhunctiens
were obtaxned~throuoh stepbxbe dxsc;xmxnant analybxs The .
selection criteria used (HAHAL) souqht tOo maximize th;
Hahalonobxé distance between the two closest JrQups. Cases -

- were not we.ghted so that the contribution (i.e. number of |
cases) of each level to the diseriminant function was not-
nccessarily equal. This was particularly (rue for Level I1II.

The maximum number of steps was sot at 20 and the minimun
F value for entry into the linear nodel equatxon was set at o
1 0 as was the F value. for removal. A minimum tolerance

-~ (T) iQVel of 0.901° was used. For this anal ysis, - prior '
probabxlxtxes for Bayesian classification were takcn to
be . proportxonal to the-number-of patients 1in each level.

‘according to subjectxve. criterion panel classification.

' . . - . .

The fiiscriminant analysis of the sample data using
the 30 selected variables resulted in,two Giscriminant

the data had been presented 1in terms of *

three qroups. Only 14 of the oriqxnal 30 variables had met

functious‘a

the criteria for inclusior in these functxons. ‘which are
presented in Table 4.18. The order of entry of the 14 vari-
‘ables is shown in Table 4.19, as well as the Wilks lambda
associateo with each. The small Wilks lambda '(0.088)



A Y

“\\xap%e 4.18

standardized Canonical Discriminant .
Function Coefficients

Variable B

Y
&
. ".

Functionwl Punction 2

=)
Oxygen therapy 0.287 . -0.497
Extubation _ 0.039 ~.0.313
Nogventilated chest physio -0.275 -0.532
vital signs YO 0.043 -0.221
- Cardiac monitor . ~ 0.394 -0.251
Apnea monitor 0.459 0.235
Digitalization 1 0.276 © 0.139
Antibiotics ~0.164 ~ 0.315
NutritionaY supplements/ "' -0.505 -0.419
‘Blood gases . -0.319 -0.835
Urine analysis . 0.298  ~ 0.371
Non-royt.ine biochemistry 0.087 -0.425
Method of nutrition -0.395 0.568
Environment .0.188  -0.066
_ j .
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. Table 4.19
h 7

-

kesults,of Stepwise Dispr;minant_Analygis
Using Criterion Panel Assessment, 30 variables

\

o ——

t

~NonJventilatea éhest physio.

‘Wilks Lambda

1 0.552

© . 0.390

order,
. of 7 Variable
Entry —_ - —_— - e
1 Oxygen therapy
2 ,Cafdiac monitor'
3 Method of nutrition
4 Urine analysis
5  Non-routine biochemistry
6 Environment s
T Antibiotics
8- vital signs _ )
.9 Nutritional supplements
10 Extubation .
11  Apnea monitor _f {
12 Blood gases . - - ~r
13 Digitalization -
14

0.268 '
-0.236
) '0‘21‘

0.202
0.191

0.149

0.143
0.138

0.131
0.109
0.104 *
0.088

1¢S5
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obtained for the last vafxablq~entergd in.the analysis means
that considerable discrtminant»power.exists ir the variables
being used (Nie =t al.,1975).

»

4.5.1 Predictive Valadity : Self -Hit Rates

As Mas ‘done using multiple regrossion the next step
in the use of ‘discriminant analysis was to classify cach of
the 138 patients usirg the derived functions. The self-hit
fate obtained for Bayésian classification versus the |
subjective clgssification provided by the craterion panel

was 83.1 peruent (Table 4.20).

The conparison of Bayesxan clasqxfxcatxon to claqsxfx-
catxOn by assessors (Tablq 4.21) shous a CnhSLdCtdCle drop
an the aqreemen‘ rate. ' v

N 4

AU

4.5. 2 Predzctxve validsty : ergtfyalg atx

Sihbe the predictive vaiiditf indica ed by Ythe éelf-
hit rates tend to be somewhat optimistic, the )ackknxfe
tvchrxque was used to datermine the ¢ross- validity of o
Bayesian classxfxcation. The total sample of 138 cases was
randomly subdivided into 20 subsets. Twenty- discriminant TN
analyses-were carniéd out. with each of the subsets excluded
at a time. This resulte& in thé developmant of disé:iminant
functions independent of the informatioh contained in‘the
subset being excluded. ‘The Bayesian classxixcatxon procedure
was then applied to all cases.'xncluding those,(n the
excluded subset. Table 4.22 demonstrates the cfoss»hit rate.
of 83.3 percent which was outalned. ’ ' ‘

N o -
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Table 4.20 o,
s e
Results . of Discriminant Analysas:
"x . and Bq‘_'y_‘cfsxan Classification -
’Versus Criterion Panel Classification
| , LEVEL ’
. riterion : ‘ . ‘ :
Bayesian\ Panel . I II II1°  Total
. - v
I 61 9 0 70
L , ‘ ,
E | - S | s
v I o 3,46 1. 0
L ' : ' \ .
. > : 0 2 16 . 18
Total 64 57 17 138
' :\ - ) ) l
Self-hit rate = 123/138 = 89.1%
pe : ’ o .
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i ‘ | .
Table 4.C1
L )
L o o o oy
Results of Discrimjnant Analys:is :
and Bayesian Cld;axfication'
Versus ﬁursc¥ASSstoﬁ\Classification
Bayesian / Nurse- I I1 TII Total
1. ’ ‘50 13 - 2 oR
L : o . E
E I1 _ 6 - 27 - 17 30
v o P : 4
. E . ) K . N . . o
I TEREE & ¢ SRTRRNR | (R 0 18 18
Total o 56 45 37 338
Agreement rate = 95/138 = 68.8%
* on basis of criterion panel assessmert. on 14
variables. I
¢
, -
) N



~ AT
&%

rmemte

Table ‘4.22

I
e

” g - L \ .
_ R.:ditzfof Sx Jackknife Classification -
thitofxon_Panel/AQBOGBmgnt, 14 Variables -

3

' : o LEVEL.~
riterion ‘ .
: quegian Panel I ;I II;

Total

a

1 59 1m0

I : 5 43

ir o 3

70

.52

16

Total = 64 57 17

138

Cross-hit rate = 115/138 = 83.3%

o,
y
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’Abplicetion of the stepwise prcceédreéfic the 30 R
‘4 variables selected for further analyﬁie resulted in two
differenz/\ »
4.16 and 4. 19 ‘show the results of multiple regression and
,\f discrimunant analysis reapectively( with the -selected ' ‘ S\
\B variables in thé(r_order<of entry. :

shortened lists of assessmentlvariabies. Tables ©

2 Of the variables/selected for their predictive power - K
. by each stepwise prdcedure. eleven were common to Poth =
mﬁltiple regression pnd discriminant analysxs ‘These are .
"present d"‘hsTap}e'd 23, as well as six additional varia-j
.bleé inZIqﬂed through multiple régression only. ‘and three’
'ge varipblbs included through discriminant analysis only.
valud for Spearman's rank correlation (r ) obtained .

r Ehezget of variables shared by the two stepVise proce- -
dures’ waq s a,-o‘{i (not significant at the 0.05 1eve1) <
This indibates that there is no. correspondence between the

" order of ‘entry of\yariables in multiple regresSion and
that in discriminant analysis.

7 o ) S ’ \

, of the 30 variables selected for use in the stepwise | g '
;prochures. 11 were selected by both procedures as import- o
ant predictors of classification. A further 6 were indicated
by multiple reqreasion to be important and a further three - :
by discriminant analyais. This meant that, of the original s
30 variables, 20 had been included in the multiple regres-
sion and/or the . discriminant analysis equationn.,A total
of 10 variables were. excluded by both. procedure:. These
" were: R *
(1) vasoactive-druqs:_
(2) bilirubin: o
(3) electrolytes; , , »
- {4) EEG/EXG: . I
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as selecteg)by ateﬁ-}tae procedures)

_ Variable

. s .

— . 5"
4 Multiple
. Regression

‘Discriminant

Analysis °

: . &
Blood gases )
ﬁethod'o. nutrition:
Apnea mo: tor
Uring analysis

~ cardiac monitor :, 9.
- Ooxygen 'thgrapy _ .
- Environment " . —

<

. Nntr1t1qpar suppleucnts

!ﬁtal signs «
Antibiotics - p :
Nonvantilated cholt physio.

3, o :
'VQntilation after 24 houts ”
- Sepsis work-" ' o
'.cardlac-tnOpiratory uonitor'
Blood or other trannfusions
© Progriosis N

|

Muscle ;elaxnnt

x

'-uon-routinc biochcniltty

nxtuhntiun .
Dtgitalization

. e

T o

=%
ol
V. &

12

e

716
17

A"a

N e

-

4O 0 O U e w

12

L 3 e .

[
[

-
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{5) blood pressure monitor: - .
(6) CBC: " | |
{7) x-#ays: - o "
(8) NG or OG tube; - ' | ' '/yyh
(9) phototherapy: and
(19) ventxlated_éhest physiotherapy. - : , - e
_ rr b . . , . q

The extlusion of these dssessment variables from both
predxctxon equatxons for classification indxcatee that
these varxables. (a) are redundant,.:in that the 1nformatxon
they provide is already in the equatich: orsand (b} are
1material. in that the information théy pf0V1CBVIS of ﬁb
ccnsegquence to cl>as$i‘bf3cation by. levels of o '

..

A comperzson of the clas.xfzéﬁtxoh ot each L'atient by
nurse-assessors with that oy the criterion panei indicated
an agreement rate of 66.7 petcent Since the criterion

. panel based their classif1Cdtxon solely on 1nfotmatxon
provided by the assessors, this low agreencnt rate must
have resulted from dlfferences in op%%kgg between the two
groups on criteria for belongan to a given level. As well,
the fact that many d;ffercnt assessors were znvolved may
bave added to the xnconsxstency of C18881f10§thn withrn
[this group. The ﬂpct that, of the 46 d1sagreemerts, 36ﬂ~w7'l'A
cases (78.3 percent) were classificd as less intensive by ¢
the Criterion'pahei than by the assessors, inditated that
nurse-assessors tended to have lower criteria for admittxng
" 1nfants to the mor e intensxve levels.

The regults obtnxned fo: se1f~h1t rates detived using
'nnlttple regrgssion and discrimxnant analysxs were 88.4
, and 89.1. percent respectively. fhis led - to the cenplusign ;_;‘<'ﬂ
- that thetc ‘was no signiticant difterence in the Optimum |

FETE

ot

Ty

. . . A .
-y . . . . . 1.0 - T
. . . . ,‘ . ) L
s R E - . . . . . . N .
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Y .
level of predietive valadity between the two analyses. This
conclusion was further suppoxted by the results .obtained
for self- hit rates for nurse-assessor classxfxcation vxth
the objecti e classifications.

Application of the jackknife technique for further
_testlno.ghe predictive valxditj ofjthe instrument resulted
fn cross-hit rates of 82.6 and 83.3 percent for the
mykilple regression and dlscriminant‘analysxs'respectxvely.
The difference‘betveen self-hit rates and cross-hit rates
for both analyticalltechniques was similar (5.8 ﬁ;icent).
This was much less than the difference feported in a similar
study by Bay et al (979). %here a difference of 20 percent
was noted between self hit rates and ehe cross-hit rates.
The reasons for this are probably related to the fact that
the study by Bay et al. involved S classess rathet thar 3,

and the numher of assessment variables used vas also much

hther. The lower cross-hit rate found in the p;esent study *

indicgtedfthat there mey have been someé i1nconsistency 1in
the subjective classification by the ctltetioh panel: The
results showing the breakdoun of the mean and the mode of
'the‘penel classifications yould tend to support this.

_ The predxctloh equatxons proVided by both mult;ple .
’req:e’sslon -and dxscrxmnant analyslﬁwere very smilar » ’ 7
."in predictive valxdxty Because multxple regressxon is a B
‘less complex procedure in derxvinq a claasifxcatlon level

- than is’ disCtimlnant analyaxs ~the prediction equation_»
result;ng from stepwise mnltlple reqresslon was cbosen to
form the base, for the final, modified: assessment instrument.
This iustrument is presented in Appendix D, and its use is
demoqstrated_agd explained. ’ g
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4.8 Summary .

e

a

. In’thi§ chapter, the results of data analysis were
pcesented.'A descriptive analysis of data on the sample
" patients yielded aq;overview of demographic characteristics. N
An assessment variable from each general area of care (e.g.
diagnostic tests) was reviewed in order to give the reader
some idea of the diversity of reeds -for care within the
sample. '

L]

A comparison of the subjective classification made by
nurse-assessors and by the criterior panel showed that the
latter tended to assign patients to less intensive levels
of care. This m&y‘feflect that'btoxxmxty to patients (and
the familiarity developed) makes nurses over-estimate the
degree of i1ntensity of care requxred.ioh the other hand,

‘it may also be possiblée that those neafésg the neonate (in
this case, the nurse-assessors) have a better understanding
of the needs of the pbtient. and that these needs are not
'beinéjideﬁtéfiédfiﬁ:the a}séssmgnt“1nfdrmattonz“ ce

Results of xnter judge rellabxlzty testan ;ndxcatedu
that “the assessment form had an adequate deqree of relia~
,bxlxty The predictive valxdxty of the shortened lists of
‘assessment4variab1es was determined through multiple re-

' QteSSion and discrimiﬁint anélysis. to be satxafactory.
“although the problem of consistency in judgement ( for
subjective classification) does remain. )
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CHAPTER V

. _ ; CONCLUSION '

. 3\

The purpose of this chap;ér 1s to ﬁgzeﬁly.gummarxze
the study undcrtaken on‘patxén; ciassificat ton by levels of
car2 for intersive care nurseries. Ap overview 1S provigded
of the rationale and methodology 1ii:volved in the develop-
ment and vaiidation 6f an ICKN classification ptocedure.VAh‘
outline is presented cf the maj)or conclus:«us drawr from
this research and the major laimac ations inherent in the.
study are;dxscussed. In closae q further research on thxs
topic 1s reqomménded,

o LTIy L T o

. \;;</i»

The bbjéciivé'éf”thquqtudy was to develop and test

5.1 Surmary -

ijor validity a c1a551fxcatxon instrument cesigned to meet
\¥Ehe needs of patients in intensive care nu.setles. It was
hoped. that such: an instrument would ultxmately improve care
by facxlxtatzng communxcatxon between institutions and be-
tween health professxonals. and by improving placement dec-
isions. | ' :

A revxeu of the 1itetature was‘under*aﬁen an’ order to .
vdetermine how best to fulfill the stated objectives. given

. the lamxted resources available. An overview of develop-

ments in. theyptocess and 1mplencntation of operations res-
earch outlined some of the techniques far, uses of and
problems with the classification systems, as developed

‘us
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through operations tesegrch. were examined in order to
determine which -approaches and methodologies had been util-
- ized 1n the past. Some of the difficulties encountered 1n
assuring validity of these varzohs classification schemes
were recognized and. based on this information, and on a ’
review of the analytic techniques available. a methodology
\\ for the present study was developed. . ’

NS The first major step 1n the methodology was.the
development of criteria or’'definitions for each lével of
care. This was done through the use of the Delphi technxque
with a multidisciplinary group of health professionals.

This approach was selected as the optimum one for effxcxency
in the use of resources and comprehensiveness (several panel
members from different dxscxplines) in terms of breadth of

knowledge and expertise.

An instrument for assessment was ¢onsttucted in consul-
tation with nursing, medical. and ancillary ICN staff. The-
four'major bharactetistics incorporaﬁed»in the assessment
form were batient focus, intervention-orientation, compre-

~  hensiveness, -and sxmplicity Several areas of need for
care were 1dent1fied for ICN 1nfants and a thorough list
' of assessment variables was drawn up for each area. These
were: nutrition; respiration: parent teaching and support:
medications; snpervision ‘and monitoring: dx;qnoqt;c tests-:
and treatménts. /ﬁy A‘ ’. | v »V
The third step consisted of data collection in a
survey cgtéied out over a period of ‘three weeks duration in
six different institutions. A total of 138 patients, in six
"hospitals., was assessed and subjectively classified by.the

assessor. An‘cvaihation of the 1ten xeliability was alsb c

undertaken through calculation of Lntor-judqe aqrec-cnt on
assessment of a separate, s-nller qroup of patients by two’
; 1ndepcndcnt asscasors.

[
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The fourth najor step was the establishment of. a
subjectively based criterion measure. Haabcr: of the group
who had, through the Delphi technique. developed definitions
for each level classified each patient'in-thc total sample
on the basis of the information on the assessment form. |
This subjective classification was then used ai a criterion
measure tobdevelop an objeétive classification model by
applying discrininant analysis and multiple regression tech-
nxques The predictive validxty of both techniques was cal-
culated to- ‘be at an acceptable level (83.3 percent) usan
the jackknife technxque.

These data analyses provxded the basxs for a classzfa~
catxon procedureﬂfor ICKR patxents

'S.ZW

The najor conclusions reached by thxs authot as. a
result of this research effort ate outlined belou. These
are presented under two hcadxngs. accotdinq to the aspect
of the project under which the conclusions were ‘drawn
literature reyiew and data analysis. -

5.2-1'nmmmma

A revicv of ‘the’ litorature on opetations reseatch in
health care indicated that.k_

P N
e A

(1) OQQtntions rcaoatch 1n th. hoalth'field'is nat. raalizinq

" its full potcntial this 13 purtly'aue to lamited. unao:ry

:'.f:tnndinq at. the ha;m: care. -z-te- on the part of the




. :

(2) Threé énalyfical tethniQues of great potential value ’sﬂ'

‘to the future of patient class1£1cation systems ‘are - -
decxsxon analysxs.,ixscximinant analysa&..andnxhe_,
Dclphi technzque. ST e ‘

In the. area of patxcnt classxfxcatxon, a’seleétéd revi
'xev of the l;terature led to the folloving observatxons.

(3) The assessment of pa‘ient needs can be made on the
" basis. of. ‘services r~qu1red as a result of the patxcnt s
health‘State. S ‘ B

\-.. .- , ‘/ )

(4): Some dGesireable characteristicé of pat:ent ciassiﬁ;ca5,
- tion systems are 1n*erventxon orxentatxon. patiént )
- tocus, simplicity (of usc) and comprehgnsxveness (in

development)

(5) Pdtient'cléSsification sYstems should be developed on
the basis of the total care needs of the patxent for
,er\iccs. . T e S -

(6) In order to make full and valid use. of the large amount
and complexity of xnformatxon necessary 1n tWe” assess-‘
ment of total care needs, statxstxcal cechnzques should
- be dsed to deuelop objective classifxcation pnocedures.

(7) The trend in the deve;opacnt of classxficatxon systems.
seems to be toward the development of multxdxsciplinary.
multidxnenaional objective and normative systems

ce il T gL, "
’:“’”:'-“.,;,J'.,-, ’

Thc inforn-tion éollectca using the -athodalegy out--
,Linad 1n Chapter 411 and the. -ubcequent analysis of this -

e e .
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PR

(1) Levels of care criteria can be develoﬁed on a nmulti-
disciplinary basis, providing a thorough definition
for each level. -

(2) Tﬁe Delphi technique provides an efficigntimethod'tdr .
developing levels of care crxterxa paxticularly when

the Delph1 particxpants belong to diffcrent digtyplines.',e

.-(3) Results 1ndxcate"that nurse- absessorq, whc are ir close
contact with the patients. tend to qssiqn 1n£ants to -

-
119 )

f

o

|  '-rore 1ntensxve levels of. carc than do the maro detached REDUIE I

;f(xnpﬂrsohai) members oi the cxxtcrxon panel.v ¢

:(4}7An objective classifxcatxon procedure can be developed

_ on the basxs of a sub)ectxve crxfbrior measure resutt-:"'

inq in an acequate degree of predictive valid;t). ¢

(5) The use of a large number of assessmoent varxables tends
to incorporate a deqree of redundancy xn the assessment
process. A selective reductxon in the nunber of . varia~
‘bles can be achieved with little loss of predictive
_valxdity. ‘

(6) The 11 assessment varxables wh:ch were objectxvely '
 selected (through both" discriminant analysis and uultx— 
ple regreasion) as the best 1ndicators for classifica-
tion of ICN patxents uere: R .
1. Blood gases o 7 Environnent

A

““‘fs*“quygan th¢rapy

~f;2 Nethod of nutrition' 8. Nutritional suppleuents

T Apnaa monitot D - 9.-V1La1 ‘signs -

T]g}i;'u:ane analysia r?' 10.. Aritibiotics .
'S5, cardiac ‘monitar 11 Nonvventilated chest phisiq.j\

S »'

(7) The jaekknife techuiqpe provides a uaeful indicatnr ai
paedxctive validxty ln an objecttve claséititﬂtio« tool



5.3 L;m;tgtiqgg . , f o
’ Any 1nterpretation of the results and conclusions

prescnted here must be tenpered with an apprec on of}the
methodoloqxcal limitatxons 1nherent in thls study. -

120

tl) °esource constraxnts £orced the study to be limxted An; Q;thw

scope and txme involved ance the assosﬂnent of the

patients was done on a voluntar) basls dué&ﬁg working R

hours. the depth of assessment could not be exteﬁsxve_

Because of theae lxmxtatzons factors such . as the
A teaching and support needs of parents'cnuld not be

determxned for all infants, thereby constxtutxrg a major:

11mxtation in the attenpt to develop a compreheﬁ51Ve
“classxfxcatxon instfumeaey —

“{(2) Samplihq consisted of two types of data'tolleétion'
(cross-sectxonal and flow) resultxng in generalizabilxty
dszxcultxes Vlth rega:d to the populatlon being ‘

(3) Total sample stze o: 138 patients was adequate, but the
levels of care subsamples showed considerable variation,
particularly for Level III (tertiary) patxents. The
small sanple size for this group may have been -nadequate
for analytical purposes. '

(4) "The validity of the assumptions maae in establishing o
- the ctiteribn measure could be questioned. Human judge-
mnnt (not necessarily error-free or consistent) was
uaed to construct the criterion measure. therefore-'
incorpor&ting thase veaknesaes 1n the construction
PtOCC”:.- N R L Lo e Lt SR

nd the tide: period of the" survey could not be longer_"””

NS



(5)

o

The. assessment of pét:'ntd waE normatxve an nature and

was carrxea out b h}xx xndependent assessors. *he
\ 104

subjectxv§ty wis therefore iricreased by -this approach

.Ssince no tw  858€S30rs. could be expected to bring the j

'.'same bacqu und or e;perxence to bear on their judqe~

(6)

'ments.‘

in. theory. the jackknife technxque was to exciude one

.case .at’ a‘time deve}op dxsczxmxnant functxons, and then

’-nse these to cla»sify that ‘case. The costs of using .

a pure jackknxfe technxque would have been very high,

,tborefore a modified jackknxfu technque was' used to

determxne predictive validity. Samples of 10 pergen’

' and S percent of the total sample wer# excluded £or>

(7

“multiple regressxon and axscrxn;nanr analysxs respecti-
“vely. '

The results of this study apply only Lo one geographical
area uxth its patterns of medical and nursing care at a.

givén point in time. “The qeneralxzabxlxty of the results

 ...to" other geoqraphical pupulatxona.,or to’ the sane popu‘
7°-latxon over- a: longer time perxod is unLnown.j:-

(8)

No attempt uas made to establxsh the re. aE&onshxp bet-

ween the classzfxcatxon system developed here and the.’ﬁ'

: patterns of profess;onal communications or qualxty of
- placement decisions. ' '

._Sgﬂ'ggdommenggtiongA._

St

.The instruncnt developed in thxs pro;ect dld not, ‘as_

'7 -origina11y 1ntended 1nc1ude considaration of parental

needs for support and toaching..xt is- sttongly recommen-

- ded that further work be carried. out with thls 1nstru-~;

'"4nnn;.1n‘o:de: to asaess_gnd'ipcorp9:atg parental needs.

o
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(i) fhe ihstfumentedeJeIOped in Eﬁis ﬁroject 1s described
| . in Appendix D. Further work should be carrxed out on _
.. the existinq data to render the fxnal assessment instru—'
"ment wmore practxcal for users. ' o
(3) An 1ntet—ho»pxtal reliability test ought to be performed

Coe to»determane the degree of wutual unéerstandxng on
!«assessmantevariebles and criteria amo nQ‘the rospxtals._'
This could be carrled out by having 1ndependen* nurses
and physicians, familiar with ICN Care. assess 1nfante

in all the regzonal xnstxtutxons, samul) taneously thh R
an assessor from the hospital. o

{4) The qeneralizability’bf*qﬁis instrument to populations
in other regions should be tested. As well, the adequacy
of the small sample size. for Level 111 (1ntensxve) used

S in the present study should be determlned Thxs could be

'””dQEe by repeatxuq the survey whxle controllxng for this.

@

v

.Pendan the 1mprovements and fucthet testing of the Lnstru—,Uj;g‘}?1~
.mant, as suggcsted above the following stages ‘are- tecommen—v e

7ﬂ4qe§:.y;weh._ o

L

(5) Futther research and- demonstratxon projects a:e recorme-
nded in order to increase the data base, to define new
‘or additional variables, and to. study the adequacy of
the criterion measure- developed in- this research effort

: (6)'Hea1th care agencies throughout hlberta. and other reqions'--

) should assess the utility of the instrument develqped
A iy thia study, and’ exper;nent £urther to determine its
‘ .}vhlfﬂaty for thext teqion

(7 Health qare plannerdpshOuld azsess tha utility of tools'v

‘reqional health care needeﬂfor reaources over ti-ap

ce v oo
o



(8) Profuaioml qronps within thc maututxqms (particular-
1y hursing ,and respiratory tcchnolﬁqy) should assess
‘the util?@y of the 1nsttunn¥. in predicunq st.affinq
‘needs.. | e
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&

Thaak you for your: interest fa uad QOmﬂittmOnL to pnrcicipntion

ia CJQ Ssutiarn lderta n.onutnl classxfic1tion projorc \rich
T am m‘ada?zn.\i,l.,. It is ny undo-st.mdi‘.‘ ..nat vou liave rcad
“aitd acceptad the, req«nrch pr0ﬂ0001 fur tiiis ur#jert and are

willing to. participate in the 'Dolphi' 8?0990, _ . -

. - , . R - ” .

Ti:e Deloli ;sroup consists of twelve iadividuals, eacl: of wirich
.are ptofcssionnlly involvad vith sesnatal inteu:ive carn ia a
“edical, nursixu. or narn-dcdxcal cnpacity. The nur.oose of
“this :roun is two»told; The first aia is to develon wvoriinz
?de'iwitXOﬂs for tho three 'evels of neonncal iutoﬂ«ivo care,

aund tile sccod is to catesorize a snaple of fatxc\ts wccordiazy

to tacie definitiona. - ’ '

The Delpii Tec .iy:e w. & dev:ilonzd geveral yeam: ajo as a

uethod for obtnining the opinion of a group of cxporto on a
”narrigular ratter without roqnirinv tlsa cozsum-az meetings.

Adtitionally, it has been anniricnlly denonstrrted to produce

nore ;qaprehcnsivo rtgerla or standards than unltructurod tae‘-.“

to-face ﬁdétln&i.» ' |

Th. first stop ot th. Dolphi Tochniquo 1s shis letter and th-‘f_ N
nttachod quosttonuniro. It h-s as . its puypouc oucnluinr erICOrin"
from you that you feel tr§ L-portnut 1n docidin; to uh(ch 1ov01
of care an infant .hould ‘be -tsignod on the basis of . hic'

" needs tor4sorvic... Plca.o ‘note thnt these eriteria aro baacd

on acrvieoc noudod rnth.r than on diagnosts or nynptom-. You -

snonld assume that rﬁrnrdlco- ot locatzou or nntiont conditiou.
, .

eae2
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tlie services necded bv’aﬁbidd£Vlduai'naniént ~111l Le assessed
a?nrontintely; noed :Hould Coaceutrate on t-nse services whiich

are indicative of eac: Level of care.

The sccend, <ten of t%, Delohi will taie nslace atzer I }céeive
 your ri?g;nses to thts tirst rouiad. Your ixdxvluunl 1ista of
ﬂctiterin -will ‘be corbined into a sinrle. mastgr Iist and resub-
‘mlttad to you for yaur considcrntion and tho onyortunxty to .
add or 6010:0 1tens that in your Juu~enent shuuld or should not
be included. This will provide you with feedLack on t:e first

" round«and'allow you to subl.nit critcrin wvhich VUu'nuy have inic-

ially ovarloo\en. Thc amended doﬂxuitioﬂa will be returned ts
me and I will again coabine 1adivluuaL reaponscs and return A o
master set of 1exin1tions to ycu.‘The third, a.l probabiy final (i‘g
- step of the first phnso 'in the Del ;ni Tecnniq'z will be to '
_Jraconsxucr titis list of critqria. ‘

This round-robin brdceas eﬂoraten criteria'“ nt are an ay~fa-
ffate. of committee r.eubers?® boat Jud tnent. flowever, it- rnqnires‘
,'your besc .Lrort nnd proxpt rosnonso. For fhia renqcn, please
completo the attachod questionn&iro and Tutura it vithxu one
.veek. Ir i ﬂould \ave any questtona ro‘1rdi~* the question-
‘aalre or the tocaniquq, I can be rnnched at 256-0266 in Cal zary,
" and w;llylo ntoaapd to \s;ist vyou in any way.

I hope that thia ﬂroccdpro rents wtth your \ﬁ"fOVﬂhg T:ank you
Sor your pnrticxpation.

.
~ Sinceroly,.
sicéle Bertinshnw Lo T L e S

-

L0



‘A2 Beginning Questjonnaire:
- DELPII GROUQ: Pimse 1 ~ Lcfinitions ol levels ol Care

R.'ponscs to thi« que:xtionnaire anould be as 'ﬁdimiduuliétic
and as fr ‘¢ of exterual fafluences as aossiblc. Your partici-
pation vill be moat vnluoble if the ovinions expressed are
your own amd not made in cousultxtion with other =ewbers of

t.to 'x‘oup.

The Delphi~§rohp';s:nadp-up‘or'nnygicianb;"ﬁur&cs;lnnd para-
.adicals. As a mesber of oae of these profess.ons, your denth
of uiderstanding of the services rendcred ‘by tie others will

Ye detersincd lar:aly by vour oxnerience. Your responscs aro.-
not required to de coaﬂrchnnaivo Ludiv;duully. a8 you arn

part of a multidisciplinary group. It is the purpose of the

ﬁesgibnn&ira to bring out tre criterian you thii:x most in brtagg

i uoterﬂlninP level or core vltuout needing ty be lcxvthy

a*d detailed in your anawors., -

. The definitions"or the tiee lovels »f carec ia neonrtal

intensive crre rivea by tno aouchorn Albertn Pﬂfi1ntu! Advisory
Comnittee are as follows: '

An.inte:nsive carc area (toxtinry or lovol 3 unit) is
- Jdesirmed for the maan~-ewent of severely 1:1 Lafncts
~who require constant nursing rnd continuous cnrdiopvl--
unnary und other torns of lifn suﬂwort.

Intct..dintc carc reers to sick intants who do. not ‘

raquire intensive cafe, dut specinlired .:e lical-sur~ical

nursinz services, iucludin: intrucvenous therapy, artarial

olood ases, cardlo)uluonar? monttorinv, oxchanse trans- -

fusions, oxyren udninistrntion, nnd shortuteru’mec.aaical
o Vuntilatton. - : :

o

cdhvnlcaccut curc Qpl 1s doutruod.ror Lou birtﬁ uoinht‘

intnnts wlio are noeg sik&\but require frequent fe-din:s
oy for 1nrnu:u w10 no loager require intnrmadinco curo
but wiio demand clooq oLservation for nhy -cason.

(:outh-rn Alb-rta ?-rznatax Aavzaory conntc;e.. 1978, 0.3-3)_

' Tho.o defiuicions ;r. ua-fnl as a basis for Rgrthcr d.volopmcnt
in order to ro.ch nn opora:toall. uultidisctwiiugt§ uudcrh
ntandinc of uhat oacn 1ov01 ontniln vith rbrnrdl to -orviccl.“f‘
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Delphi Group Questionnaire

"First itond

bhu? services could amn infant ue receiving; t*ut'would Justify

-
his / her stay in the xollowixw- .evals ox‘ né“o.x ‘t.al sntensive
care? © - ‘ . : . | é\

«Int.*ensfi’ﬁe ,(ta.rtilaifi‘) 2

*

'I'nt’e'rmod.ince (seconidury) :

2 . S
";'

Ploacn dotach this shnot wvhen coaplotod aml return to e by

*13, at- 56 Silverstone P1.X.V, .

- Calguryy Alberss. T

_ ‘l‘ol.-pmmo 288-0266 R
‘rmmk you. - SR

.'.’0 GQ.. .. »" .

Lo,

"“‘atdo;eamimhmw T T

>



. Your titu and cnn Le returnnd to ne by nlnc;a-

‘out a3 soon us nossible. “This rouud siould ta“”

‘she-ts 14 the e:closed cnveIOpo.

siacerely,

b

A.3 Round Two Letter and Quéstionnaire

. , . August 13,1979
Doar DJe!~hi Pariicinanc,

The uttacied shects cowyriscithe second round of “"the

delopai process to renerate " Definitions of Levels of

[

Care for Southern Alberta Meoratai Intensive Care™. On

. the first round you were asked to list criteria that you -
-consiuered wost inportant in determining levels of care.

The response rate to the first round was siirhtly over
. po A ]

805 and after duplicate or siailar fe;ponses.ucne elia-
inated, the yield was anproximately fS,criteria for eaclht

lovel,

In propariug Round Two, 1t was decided thnt criteria which

were Listed in wour total re-ponses ia more Than oxne level

vould oaly apoear i the less inteusive vne. “or exminle,

axch&nge trnusfuaxoqs were listed as a critesia Juscury-
ing both interv.ediate and. intensive cnre levels, thoretoru

it unpears as a criteria for iater ouinte care oualy

¥ - e

Gtvcn ;his‘cntegorizdtion. you are r.owv asited to ddd, delcte,

or modify criteria for cach.cctegory as you deem iccessary,
Urite Ay corrections you oy uave directly. on the attached

<

sheets, - . e : R o R

.Jne ::ainly to s-.ww.er" holidavs. it hins tnken ldn-crer than
_cxoectud to pren1rc the naster sueuts of your\res:Oﬂses ,
for Rownud Two, It is important that tnis rou.d| be carried

11;_:1,9 o.‘f.
the corrected

gel

Thasik you for yout écﬁtinﬁod garti¢1pqtion;

{icole Tertiashaw
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_ Iutense rhototherapy

g IA’I‘B c.u.» L ‘ ‘

,Loss ajor surrery. o \ B
'fIntousivo fnuily sus:o;t - :'  B ‘v.w‘#
‘Obs-rvat;on of hih v ok iufa:ts  ; e
‘ahorc-tcrm Vcdtllbtqr cuarnoy ‘ N 5".f’ .v‘.}_  ,iW

v - - - . . -~

! DELXIT PRUCESS A :
T - Round Two = - _ S '

driteria Justifyviang assyrrm:ett ol an iafant to anch level

Of care are:

- INTENSIVE C.ARE

Parencernl uutritkyn °
Xajor sur rexy

Intrathecal drusgs

Intensive lab. :ronitoring
" Chest tibe drai.nze

Proionvad .:echianical veatilation

tiligh oxygen therapy
Nursing care on 1:1 basis

':ullutimu nooﬁatoLop-st with 24 hr, resideat covera:se

Full-time re-p.fé\eh eovarnge
Consultntion with sub-swocinltias

" Arterial Lines -

Severe infection tran:went
Iutqnsq drug ti:erapy _
J:nte'nao bues.i nizysidgﬁ.ern';)y . .,

~Q. : ) A ] . -

o

Oxygon thernoy (luss than o) : e
Somn iutr-vanons‘mcd;crtxons SN

Tx

'Intruv-noua uypcrafisnutatiou ) Jf IR if' g

B.lood and Bxczumgo tmx sfu..i.ons L Q
’Trunsportacion tncilitto‘ ?_
PQdiutrician covornrd '

t.rtiary cuncnr - fa -ﬂ’ e

’ . ‘," . - \..._.‘2‘: X



138
" A.3 (cont*d)

) \
. & . s .
.

2.

o

@ ANTERNEUIATE CARE (coat'd)

‘Kespiritory tech. availavle for coverive

Lloon *a3ea e . A o
sepsis work-up
Arterial blood gcases

{utereciate chevt therapy

COYVALE:C 8T CAHE

Gavate or u~tostouay feeds : s e

Ural o: ittraiusculj wecicutions
Pare:tal tenchiag

Infunts_unqer observation

loutine nrégnture caro . -
Photo:ﬁerany ) - » ‘
Cardiae~nutionary .on;to;xan'

/ Tﬁediatrician or: ~euern1 whysicxnu u;ch lxte*est in
- newborn care. - i

Busic 'ab facilities ' ,
‘atimu'atiou of pareat involvement
Sottle or breast 1ueds '
in;aun ciest . nhyaiotuoruny

Liainum urar taerupy

deterrals. to comav ity sotvice;

~hresee : _ . ) .- R

.
a

Ploaoe write nny\co»uc"ca you Ly have dxrcctly on  these
shoatu. If you n;rao with the lists of criceriu us tuey

are above, olease cheek here ?‘» e I _ e
. B . ‘\ e o -4 : ‘

-



A.4 Round Th ter and Question septopber 11,1979

R

. R
Jeavr Teinci Participant,

Tnank you for your érowpk resnonse in the seéoad éouwd of tho"f
delonhi proceas. In this xound, a roshonse rate of 130, was h '
achieved ahd un1y useful cou.ients and corrections ‘to- the
original list vere praesented.. - '
e

 \ou villoflnd attached a new set of criteria waich was uganﬂed

by iwcoraorntinz your sugesestions into tﬁe oririnal list.m

“n the waole, "our og;uions as a group of varied: nra(esw;onml
' hac\wrnunda anc sittnbions were rerarkably sividar. Tné{e ._ ‘
vere, howaever, sono conflicting opluiona on certiin’ item;: e
- The resolution of these cO\rlicts co.sisted ‘of clhioosing the- '

the 0911101 for w~:ch a ren:onab e etmlxamvxow ‘nael heen _
nrovidcd.‘For example, the .need for arteri.-i liaes was considored x“
by some to indicato intewsiVo care, 2.d by others to indzcate‘ :
iautermediate care. aince it was pbintod out that b.bics with g
,'arte*inl lines res uire constnnt observacxon, this criterion '

-

was placect in t%c intensivo lcvel.

, . | : | ’ y .
Pleaso keep iw mind that the dexiuic:ons you are prepariug are
Porﬂative in nnturag ;hac is, t%ey describe tie 'services that
eac. levc1:o4vﬁtﬂ@' y@iofrering. Tather thas wiat. 13 nosalble"
or neeos«arylfhlﬂg* f‘&e\t conditious. Also re embLeor teut

s, BN
the derinitioﬁs Ggﬁjﬁ@veloo are- strx¢t;y fer’ vour owa usa us

a froup in asq1~uinc a!a vnle of ontzeﬂts to thb agnronrinte »"”
‘level, ’ .

If there shoald ba any quostions you woald 11! e to ﬂiscnss o
with me. cnll .o at 28&—9266 at nny time, 1 1ook forward to

. your responses to this third round, Tﬁnak you for th‘ timo,
ofrort, and)roodwlll you are vonoronsly prov;diug 1n thia '
project. .~ ;; . S L ’ - - %'%§ 

>

Nicole Bertinshav



A.4 (cont'df .- : . ",45_¢-_ ‘ ©140

Lo - DELPHI PROCESS , _
: " Round Three ) ' - .
T ) '
-Cri:eria’juxgifyinﬁ ausfaient of an 11tA .t to each lcvel &

of care are :

-

INTENSIVE CARE - ., - ..~ S .
l;npraxixeﬂtatlon EN .
dajor suTmery . - . .
) I-!trat el dru s 4 » , -
Iﬂtﬂnc*va 1ab. aund iray monitori‘w ’ . : )

Jrolonrud ascanical vontilacion’

Gd o oXy ent tnorapy (hreater tian 40-40".)

‘I‘OLO' *e! arsinge ‘care on a 1: 1 Laats

ulf tine "eouatOIOrist with 24 fiour resident covarase
«rull time resniratorv cocunolowist with 2% rour coV(ran’
vCon*ultation with neciatric and other sua-sncciﬂltios
\>evere infection treat . cat :

Intense dvuﬁ'tzeraoy (~any and’ covulox ‘ad.. inistr:tion)
Arterial linas’ ~ "
. ‘3, .
INTERMEDIATS CARE | . A A
Oxygen therapy (less-than 40-40 )

ot

Most iatrave.aous wcdi»utxons“ , I - T S
 3ome :Snjor sur lary e T ) '-'w,f )
Intensive fﬁniiy»sugnort _ | o
Gbaervation 6f hitherisk infants con Do T ‘//—
-:hort;tarﬁ'véétllaiob :hcran? (caa9.'c;xﬁ or lkesolirator)
| A O ¢ --iu.cwarfpacy)

=y, ' ,
~Blood and exchan: e -traansfusions Coel T G

Podl.trician with. aone‘trulninr in ueonntal.mudicide nnd
coqanltatioa vit\ swacinll«ts

. : o ooy

G s ) ) [ el

~



A.4 (cont'd) : . .  .141

: - : C Is
| INTERMEUIATE CARE cont'd . ’
Intraveious g erany R » L
Resniratory tach. availavie Tor covoerage .
Chest tube Qrainagé L
Slood gases
Seipsis work-up and tfpatﬁent
. 2lectroanic cardiac-nuinonary monitorings _
CONVALESCENT CASE J = ‘
Gavarce or'fhsCrostoay tecds e , L .

Ural or intra-usculay “sodicatious

2are:ntal ta2acl.iner '

_. , N e
sti-ulation of pareant involven~nt
. . ~

Photdtrierapy

Peiiatrician or Teaoral wrac:ié;cno:-?1thfi;:er§xt ilnehhdfn 
Rastc !adb facilitiaes .

Chest »nvsiotierapy Ce L , -
.‘ii;‘i.num aru’ Fpe;apy R » } . :}, . L
Hdeferrals to cosuufig;TXervicgg ' : _
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N

voxxbc.lhyw” R

Criteric justi rias assinreat of 2 11iant.to wach level
of care ar-:

>

INT U 3IVI €3 )

ryneialis.enitetion

Hajor sursceTy

Intrathecal < =7s

Intensive lab & X-ruy monitoring

Prolon.red mechaiical ventilation

Prolonzed nursing care on 1:1

full-time aeonatolozist with 24 hr. residect gsvexage
Full-tiae resp. tac\ with 2% hr. coverage
Cowsuitation with ¢u1uufic and oi.ar sab-n-ccialties
Severe infection coatrol ¢ treats er ' .

Intense druz caerapy (man§ and compieX widiiide ration) .

u

INTZIMEDINTE (3)

oss Lu,?x" cous medications

S03® @majovr survery

Tatensive faaily sujport

" Observatian of hish-risk irnfant

‘Shart-tern veaitilator theraay

BLoud it enC il I 2 T UVES F IS

Pediatricinan witi sone exve#icnce in ueorato 0,7y and.

consultation with specinlists

Iatravenous tl.erany SRR s
Jes-irazory t=ecil, availlaLle for cov o e
Cilrast toibr sirainn ' ' '

Cinnzia wortie s A TeantTaat , . .
Elec.ronic cariio=ziulmanary sonitoriug . \

[

COYVALE:Co-T CARE - (c) o : T
' Gavaze or ~ast-ostowy feeds ' ‘
Oral or intrasuscular medications

Pare:tal teaching:

stisulation of paresnt involvcment :

Phwototherapy » ‘

Sediatrician vita iwtcrext in nowLar.

‘Basic lab faciiities , . S
‘Chest plhysiotherapy ;"“~ : ' —_— N
Ninimnum drug therany - ST o
Rctorrals to coanunity sarV£ces ‘ = ' R

-

AYBBPISRENBEELR : ‘

o



~ Appendix B

';gsesamnt/Cl&asiticntion Porm
used  in the Study
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: Appendix C :
- .

' Code Values for Assessment Form ‘ o
) . o
A . 0
N . - . ] *‘ . .‘ . . . :
| , . ‘ . .
- . o ‘ Y: - . - . -
° 7.. .' . ) . ," R
. R . . e ‘ ‘ .
. I - . . " N -
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. Rk : X » . ‘ .
e &’?\ o « ’ ' SR
B ST | .
)

Code Values

"f rnﬁgpsxve Care c1haa1£icatxon Enojcct
\ % ™ "v Y .o -

Vk "&} . o

RS only one card was ncceq#;ry for ‘each case)

- coLumn | 'VARIABLE = - . AL’ERNATIVE © . . cope

2-5 ’'Patient number © random number ~ 001-200

S° /Hospital ’ o Calgary General
c . - Poothills ;
SAcum: : >
Holy Crogs _ Ko
.- Lethbridge CT
' Mcdicine Hat

«

6 Ruraery type e ihtcnbive
by assessor judqe-ant) . intermediate -
: ~convalescent

WK, OWNSWN =~

- 7-10 'Date dt ahsessncnt o 'éﬂ;/ibnth ce i datq@f
.14  sex N '£e-ale,
L ' ' unlc

P R . 3 : . . ) i

15 Size of home tqun‘ s
16 Distence from home

17 Huitipld’bi:th SR

N W @GN e

'll_anmmthna | N
.19 . Vemtilator, llt 24 hr:.;»>pi~‘
20 WuuMMu. 24&3
21 Intubation - <
22  Extubstion e o
»,xijmuumnwmutyuum.&
i,alfinmmuhmwtmntﬂnnn,v
25  Chest tubs




‘Code Values (cont'd@) . 149

COLUMN VARIABLE - ALTERNATIVE CODE

g& -Vital signs . every 1-2 hrs.
‘ : o every 3-7 hrs.
every 8 hrs. or more

W N -

27 Blood pressure monitor ~ ‘none \
T ' S arterial.
peripheral -

28 : Cardi\ac moniter . } -
or

CWN

29 . Cardiac-respiratory aonit ﬁ:- \ ,'}, ' ;
30  Apnea nonitor

‘31' | _Vasoactive druqk e " none

~ oral ! -
> continuous xnfusion_

.

32 Alkalai infusion. . -"none
- ; . ' ' ~ intra-venous
< - P . continuous infusion

"33 pigitalization | } none
34 ‘Anticonvulsants R - oral

W WA=

35 Muscle relaxant ~ none

R .+ oral .
, _ ‘finjection ;
36 ' antibiotics . none

& injection

37 " Rutritional supplemsnts - none
S . oAl
LE : e ,int:a-venous -
LT o '-contlnuous 1n£usion P

38 Blood gases o  f~nonc' o
T T L AL A I T ctpﬂ-llrr. 4 or ln- o
LT e T e . capillary, 5 or more -
. . urterisl, 4 or less
':artcrtal 5 or -nmc S

39 xerays 0-2/0ay .

TN RRUNR  BWNK AWNE WNR =




Code Valucs'(éopt'd)

LA

-

coLum VARIABLE.

- CODE

48

49

51

53

_ Sepsis work-up - =
Q5K\Urine analysis T R E

CBC

Electrolytes
EBG/EKG :

MNon-routine biochemistry
on- e DROCheRAEEY
Method of nutrition

Environment
, -

- Blood or other é#an;fulion’

Phototherapy = |
‘NG or OG;tuhe o
Parent dcciptinct,

-P-rnntai’:tlntionihip

,f;Qiptionll'iugpﬁri

Bilirubin N } yes

breast ¢
bottle - q3
bottle - g4

- gavage
bottle-gavage
IV - therapy

continuous drip

TPN

w'ra¢iant warmer
isolette
crib |

exchange
plasmma
other
none
none
minor
major
Yes
no
high
lom
stabld
unstable
unknown
poor
unknown

N

W W WK N W AWRNF W OOV SWN N

=g



Code Values (comt‘d) IR S . )
coLumN " VARIABLE = ALTERNATIVE ' CODE
S6  Maternal emrianée : yes 1
_ : no i . 2
unknown 3
57 - Length of hocpitalitat,idn less than 3 weeks 1
SR _ 3 weeks of more 2
58 Périod of critical illness shqrt 1
; .. long 2
59 Mumber of setbacks  few | 1
. i ' S _ many 2
60  Prognosis ‘good 1.
. 2
5 ot : v . ' - ,
61 Panel classification #1°
62 - e T a2
63 * - #3 T
6‘ " . " 2 .‘ ' . ‘7 ‘w.' - .
65 " - B i S » intensive 1
66 " . . #6 ' intermediate 2
67 " . » 7 convalescent 3
“ » : L] L. '8 s : .
69 . - - »o S
- 70 » o - 10 e
n " Lo "o . o
- . A
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- 4z

o

RO » . ‘ ‘t0) 0y - : L e R
2. veatilesor ssce thea 14 hrs. o  Yes - : : SR
- ’ (@ ¢y ' : x M L eee———

RN P T S e e e
4. Vical nﬁ- .‘:: "Qvuy Shes. - 3-T s, 12 hr'n. R T g
) _ o e T | TR 2 - ) x -8 i
S. Cardiac memitor eeee  w ves . : B ) ' '
| Lot @ (y: . N A
6. Cardisc-tuspitatery momitor . W0 Tes . o J :
) N . c‘;“’ S ‘ N 141 R
1. Apmes mon.ter : N ” Yos o - S
»m  m A L R
None " oeel ’ l-)'c:tm-‘m e _ . - ‘ g
(2 e - T : T e P A
3. Mmtidesties  eee. sese - Ocal Injection ' Imarevemons . .
' : : LR w S R L Coom M et o
18. Butritional supplencats ... Wome ofél - . mcai-u' cuum ;. Lo
EETE : S B N L LA St .",;a‘ 408 —_——
1. Nethed 6f tewling - Beesst. 93 Ot Gevege -q./au.. .. .ouz.du’; we .
o - S m (1 B Y s s m 8
12. ‘Dawicosment L ene &tb N SM'" . ll‘n-i wnrmer -
A EERSERE R L R L N ) R A _
i) Tronstusians - ;..:.-b"-_. . Oxmet - | Dlu- Euehangs - Lo NI
DEERIEE R T T G a e

2. slesd gases . - ... weme " Cop B8) At .UCH). Art Q%) : S
o _ I R 7T} ﬂ'g‘ S 1 R T M R

. /usecls celssents D cene

. . e . -

g L e _'._,m_ n
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