A Patient
Classification System

by Level of Nursing Care Requirements

Monique Chagnon =

A classification scheme and an insirument to determine
wark load, In use since June 1975 in the daily adjustment of
rupply and demand in the 24 pediatric wnits of the Sainte-
Justine Hospital, Montreal, Quebee, it described Construc-
tioer and implementation of the instrument are delineated,
The instrument war successiul in detdrmining the number
of nurses necessary to meet the work load on various umis.
On the basis of these data, the short- and lorgierm
management of supply and demand of nursing care was
examined and the classification system was gemeralized to
all types of patients except psychiatric.

ECAUSE traditionzl care demand guzntification
methods do not provide information accurate enough
for efficient management of nursing staff, patient

classification systems have been developed in recent vears
Most systems apply only to zeneral hospitals or are 100
context-dependent to be transpased from hospital to hospital.
As a reselt, a classification system for ail 1ypes-of bealth care
institutions was developed a1 the Sainte-Justine Hospital in
Monireal, using the framework of the Project for Research
in Mursing (PRN) 74 project devized by Chagnon e of,
(1975, 1976, in press) for pediatric patients,

Developmeanl of the Classification Instrument

In the classification instrument, nursing interventions are
defined as patient-contact activities and are characterized by
specificity, freguency, and scope, The scape of the Interven-
tions ¢overs a 24-hour period. The instrument was developed
in four stages. In the firs) stage. a fist of all nursing interven.
tions was drawn up on the basis of daia collected by Laberpe-
MNadeau er al. (1974). Next, more than 100 experienced
members of the nursing staff were asked to set up typical
care- programs. This Dist of imerveauons was tested for
contest independence {if the instrument is (o-be valid in-any
hospital setting, the definition of each setivity should have
the same meaning and. therefore, the same implications in
terms of time required (0 carry il oul inany conicxt ). exhaus-
tiveness (8l aursing imterventions should be listed various
interventions should be grouped together under the same
heading if, and only if, specificity and mutsal excldsion are
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met), specificity (the definition of an intervention should not
lend itsell to interpretation), and mutua! exclusion (two
interventions- appearing on the [ist and liable ta be applicable
to the same patient should not overlap, that is.cover the same
procedures), The list developed in the PR 74 classification
for pediatric patients includes 29 such interventions (Figure
1)

in the second  stage, each intervention was weighted
normatively in number of minutes:to direct and indirect care
it requires during a 24-hour period. Mast- interventions
(direct care) require periods of preparation and follow-up
that involve no contact with the patient {indirect cire imput-
able to nursing interventions). These ilems of indirect care
were terméd indirect cire fnterventions.

The interventions were weighted by nurses and doctors
who determined the average time required for each interven-
tion -and its preparation and follow-up procedurss under
normal conditions, that 5. when siafl has enough lime to
meet patients’ necds adequately (Dalkey, 1969). While the
assumplion that it s possible o establish a normative
weighting of nursing interventions that would be valid in any
context may be challenged, the normativeness of the
proposed weighting is reinfarced by the fact that it includes
bath direct and indirect care. Depending on the organiza-
tional pattern of nursing units, certain preparation and
follow-up procedures in one context may form the integral
part of nursing interventions in another context. Direct care
time may, therefore; decrease or increase (rom context to
context in favor of or at the expense of indirect care time. Fore
this reason. it was impossible to identifly normative weighting
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of interventions in terms of only direct care. Mevertheless, ji
was reasonable 10 beliove that the total time devoted to an
intervention and its preparation and follow-up procedures
does not vary much with the context, since what is lost at the
level of the intervention is regained in preparation and

follow-up procedures.

On the basis of the weighted fist of interventions, the needs
of a patient over 4 24-hour period can be estimated casily by
adding up the values of imerventions needed by the pationt

(according to care plan). These individual estimates may be
uscd (o achieve the end in view, that is. evaluation of the
wark load, However, such a method is impractical.

In comsequence, in a third stage, & relevant number of
patient classes were determined and class boundaries de-
fined. The scheme, as adopted, is illustrated in Table 1. In
this scheme; paticnts arc classified according to their need
for direet and indirect care interventions over the mext 34
hour period, Except for previous expericnce (Laberge-

Figure 1. List of Interventions and Their Weight in the PRN74 Classification’
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Table 1. Project far Research in Nursing Classification Scheme

MNUTES oF DinECT
AND INDIRECT CLASEES POINTS
Canp InTERVENTIONS
From 0 o %0 i From 0108
From 9] 10 130 F 3 From 7w 12
From 3] to270 k] From 1210 14
From 271 o450 4 From 19 10 30
}'rum :31 lb‘}lm LN from 31 to 40
Tom 601w T30 =5 | fram 41 to 30
Maote than 430 ‘oo 343 10 300 9{5.: More thak 30 from S w60
maore than 900 54 more than 60

Table 2. wm-rhummuw:hzmmwm

Minutes) according to Care Required
IvpiREcT Cang
DMRECT AN {CoMMUSICA- WeEGHTING OF
PaTiENT INpunECT CARE- TIosE, MEMCAL CLASSES FOR
Cilasses | INTERVENTIONS o5, l4-Houas
{1 MisuTes) Care PLans) { MisuTEs)
fi= MimuTES)
1 n 40 1z
2 137 33 19
3 241 2z 317
i 3z o 452

Table 3. Weighting of Patient Classes by Shift (in Minutes!

PamiENT i
Crasses Day Evining Wit 14 Hotas
i 68 P 17 12
2 106 355 .5 93
3 181 o 57 37
i 2ig i3 109 457
MNadeau e ol., 1974) and éerrain special chamcteristics of

pedintric patients, no rigorous criterion forced such a choice
concerning the number and boundaries of patient classes.

in the fourth stage, clagses were weighted in termy of
dircct and indircct carc interventions during a 24-hour
period; To obrain the value of a class, the average care time of
each patient in the sample who-belonged to that class was
calculated, An indirect care componcnt—which may be
related to sach patient in particular but which is not imput-
able 10 one or several particular interventjons—consists in
communications about the patient {amaong nursing staff, with
the patient’s relatives, and with physicianc) and in the time
devoted 1o the patient’s care plan and record. On the basis of
the data collected by work sampling (Laberge-Nadeau or al,
1974}, the average time devoted to thess indirect care activi-
ties for each patient in each class for the 24-hour pertod was
estimated, These estimates were added to the preceding
values to obtain the total weighting of patient classes over 24
hours. Results sppear in Tabie 2.

Weighting of patient classes lor the 24-hour period is
useful, in thal it provides multipliees which reduce all
patient-days 16 a common denominator (such as the class |
patient-day). However, weighting of patient clagses must be
availgble by shift. since staffing reguirements are determinad
by shift: The time devoted ta dircet and indirect nursing carc
interventions for each patient during each shift 15 totaled to
obtain the weighting of classes per shift. Finally, time esti-
mates of communications and preparation of care plan and
record for each patieni of zach class for the 24-hour period
are -distributed amang shifts and the total weighting of
classes per shift is obtained (Table ).

Tables 2 and 3 do not give weighting for class 3. At the
time of implementation of the mstrument. because of the
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small pumber of clacs 5 patients in the sample and the great
variability of the demand from sach paticnts (from 430 1o
more than 1,000 minutes of direct and indirect care over a
24-hour period). it was deemed advisable 1o evaluarz the
demand of class 5 patients individually by adding up the
values of the interventions they required. A simulation study
of this system revealed no grest loss of accuracy if class §
patients were divided into four subclasses (Table | ). These
subciasses exist only for staffing purposes at each shift. From
the long-term statistical viewpoint, there are only class 5
patients. At that level, no accuracy s lost when estimating
the demand of a cluss 5 patient by calculating the average of
the demands of all class 5 paticats [or a year. for instance.
When the demand of 2 fone class 5 patient on a unit during 2
given shift is 1o be estimated, however, it is-a difficult matter,
as his demand can be far from average.

Evaluation of Nursing Work Load

When the classification instrument reveals the number of
patients in each class ina particular unil, the number of staff

embers nesded 1o serve the patients can be calculated:

Tilquin (1975) deévised a formaula to determine needed smff.
For cxample; ii 8, and b; respectively represent the average

-direct and indirect care required by @ class patient during a

given shilt and N, represents the number of class | patiens
in the unit during that shift, total amount of direct and
indireect care required by class | patients in the unit is N,(a,
—+b;), i.e., the product of the average care required by the

_patients of thal class multiplied by their number. To obtain

the total care for 2 shift, these products are totaled for all
classes (1). Il S represents this total. the resull s 5 =
E|N;fa| s o h|].

Mursing staff, however, devote-part of their time to tasks
nol directly related o patients. Previous work sampling
(Laberge-Nadeau ¢f al., 1974) revealed, on average, that an
each shift, 25 percent of staff tlime is nonproductive (time
devated to duties such as menls and rest and 10 meetings such
as team conferences and teaching). Moreover, b constant part
{varying neither with the patient population nor with the
number of $tail present) is spent on tasks unrelaied Lo indi-
vidual patients {TUPs} such as edminisiration of the wmit;
replacement of materin, and wpkeep. TUPs can be divided

-among several persons. Based on work sampling studies at

Sainte-Justine Hospital, their amount equals 660, 360, 216
minutes for the day, night, and evening shilts. respectively, at
that hospital

The total number of minutes of s time required in the
unit is, thercfore, obtdined by adding the lime devoled to
TUPs to the patient care time (5). However, as mentioned
previously, once the noaproductive time and the time
devoted to meetings and teaching has been subtracted, each
member of the staff works 360 minutes. The number of stafl
required s, therelars, obtained by dividing the sum of the
minutes required from the whole staff (S + TUP) by the
number of productive minutes that each member of the swaff
can supply, Le, 360 minutes. Staff required is, therefore,
obtained by the formula:

(5 + TUP)
P= -
360

When the classification instrument s used, the gquantity P
must be evaluated for each shift for each unit. To lacilitate
this evaluation, IRODOM Project investipators (Laberge-
Madeaw ef al.. [974) suggested using tables which give the
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value of P dircctly when the aumber N, of paticnts in sach
class is known, This is donc by breaking the formuls down
into three terms:

TUP 4+ {a; +b) N; + (a; + b) N, +

P =
L% }ﬁu o
=
P
‘1' + h|1.| N| + Ea. - brl:' H. = EE et i.."":ﬂ-} + h;] N,
L m r g \ T 3&]’ A4
i i i
P; Py

Tables corresponding to these three verms are constructed
which permit cvaluation of the staff reguired: 1) patients in

classes 2 and 3, 1) patients in classes | and 4, and 3} patienis.

in class 3. The table {or class 2 snd 3 patients contains a
constant represeniing tasks unrelated 1o patients,

Figure 2 presents a sct of tables for the day shift (TUP =
660 minutes). The tables can be used as [ollows: 17 on 4
particular day shift (Ny, Ny Ny, Ny Ny, Npo, Ny N =
(6,6, 7, 2,01, 0, 2), then P, = 6.7 is to be found at the
intersection of the seventh column and the eighth line of the
first table, and Py = 2.2 at the intersection of the seventh
column and the third line of the second table. P, = 8 + 2.3
= 1| since Mgy = | and Ny, = 2 The staff required is
thercfore P = 6.7 + 22 + 3] = |2,

Implementation of the Instrument. Two pspects of the imple-
mentation process are particularly important: traiming of
stafl (or institutionalization) and systemization of pro-
cedures (Walek, 1975). For 2 third important aspect—
acceptance of change—definition of formal procedure is
extremely difficult. In this hespital, acceptance of the new
instrument ereated few problems because the instrument was
reeded and wsers, from pursing office to nursing siafl, were
aware of it, having been involved in all siages of its develop:
ment. As s result, the sysiem was accepied al the time af
implementation.

Training of Staff. Many persons are concerned with the
implementation of a classification instrument: nursing man-
agement, in-service educsation, supervisors: and nurses. Shify
from the traditional method of st zllocation to a systematic
procedure based on this classification can be done only in
stages, a5 management learns to make use of the daw
provided by the classification. The most immediate task is o
traia nurses: to classify patiens. Supervisors and in-service
education stafl as well as the nurses themselves should be
trained how to classify patiznis. The program was prepared
according to the principles of adult cducation and presented
in four stages:

* Gencral discussions in groups of |5 persons, explaining
objectives, structure, content of the classification, snd opera-
tion of the system.

» Practical experience of classification fn small groups of
four or five persons. based on care plans, with the heip of
TESOUTCE PErSONS.

* Pooling of results in the large growp and discession
concrning difficultizs encountered and disagreements.:

* |ndividual control of “learners™. 4 project nurse visited
each unit to check the classification made by nurses and to
discuss problems encountercd, This last stage permitted indi-
vidualized raining by allowing more time for persons who
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experienced special difficalties. It also revesled certain
interventions whose formutation might prove conlusing.

A user’s handbook containing detailed deseription of the
system, abbrevidtions, and definitions of certain interven-
tions was also distributed to the units.

Systemization of Procedures. Staff iruining wis not
enough. Tools to carry out the expected tasks effectively
need to be made available. A system o produce and collect
data and to forward information to decision-making centers
is schematized in Figure 3,

Data production devolves upon nurses in classifying
patiemts. It is natura) to assign this role to them, as the
classification is based on patients’ care plans and requires a
good knowledge of patients' needs. Since. in this classifica-
tion, the patient's class is determined by the sum of values of
cach intervention. a nurse with several patients (o classify
would have difficulty carrying out this calculation rapidly.

To compensate for this difficulty while keeping to the
accuracy of classification, the value in minutss of each
intervention was weighted, ic., transformed into “poinis™
{Figure 1). A point corresponds 1o 2 specific number of
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Figure 3. Information Flow Chari for Patlent Classification Scheme’

iAdapted fram Laberge-Madewu ot ol (1574, p, 220)

minuies. Each intervention is worth from one to 30 paints,
and the lotal number of these points given to sach patient
determines his class. The transformation of minuied into
points as far ss the interventions are concerned operaites in
the same way for the classes (Table 1).

Despite its modest formal, the classification form ( Figure
1) contains all the information necsssary to.classify a patient.
For maximum sccuracy, it would probably have been desir-
able 1o provide—opposite each intervention—a space for the
nurse 0 mark the boxes corresponding to the interventions
that are applicable, The inclusion of 129 interventions and
the fact thal certain paticnts need reciassification on differ-
ent shilts, however, makes use of such a form prohibitive.
The form requires the user to mentaily add up the values of
all the imerventions relevant toa patient. That procedurs has
the drawback of reducing precision or, at least, of climinatimg
one way af ensuring it, (To compensate for this delect, a
control form was prepared.) A daily user, however, is so
familiar with the values of the interventions that time taken
to classiTy is shortened to approximuiely 30 secands.

Paticnts are classificd according to their needs for the next
24 hours. a process which largely reduces the classification
time al each shift since only newly admitted patients and a
small number whose necds have changed are classified. The
nurses classify all patients daily before 2:30 Pv. Nurses of
the evening and mght shifts classily new patients and those
whose needs have changed since the preceding shift, before
9:00 P and 6:00 AM

The nurscs record the result of the calculation, thal is, the
class corresponding to the total points oblsined by the
patient, on & recording form which they put in the Kardex ™,
it coniains the class of all patients in the unit at all times.

Estmation of staff required, thus, is based on the siaffing
tables (Figure 2) which indicaie number of pattents and
classification of their needs.
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Census Form, Prior toeach shift, for cach nursing unit. a
census form is filled out which contains information cancern-
ing the unlt, that is, the number of patients in each class as
well as the stafl available, according 1o the schedule. This
form is sent to the nursing office. On the basis of thi= infor-
mation, the nursing office can Halance supply ard demand.
Actoal =afl ‘may be deducted from the information that
appears on the census form: actual s1af = scheduled staff —
absence -+ support staff.

The census form for cach shilt for ezch unit is forwarded
ta the hospital's data processing center. The datm are stared
and processed for each 28-day period a5 well as for the year,
and teporis are sent 10 the unils and 0 the nursing office.
Examination of these reports helps achicve long-term plan-
ning on the basis of objective data. It is, thus, possible 1o
make changes in the basic teams as to size; e.g., addition of
staff in the units that are constantly overloaded and transfer
to the rotating team from underloaded umits; and 10 compo-
nents, €.g:, larger proportion of nurses versus nursing assts-
tants it umits where more patients are rated in the higher

Testing the Instrument

Reliability and Validity Testing. Once the necessary training
was given to users and the system was set up, tests for relia-
bility and vatidity of the instruments were carried out. Relia-
bility in this case meant that the same patient was placed in
the same class when classified by various persons. Validity
testing of the work load evaluation system amounted to
checking whether the work load calculated on the basis of
patient ¢lasses was eguivalent 1o the aetual work load of the
unit (Chagnon e el 1976, in press; Tilquin, 1975), The
PRN 74 report (Chagnon ef al., 1975 a) contains [urther
details-an these two concluding tests.

Costrol and Updating  Procedures. For the sysiem to
produce expected resulls, certain conditions must be ful-
filled. For shori-term efficiency patients must be correctly
classificd, that is. utilization rules must be observed: staff
allocation must rest on the estimations effected (if it Is
impossible to meet all demands, priority must be given o
those units - where the varfation between estimated staff-ac-
tual gtaff is the maost significant); and information recorded
on the daily census form must be acourate and complete:

For long-term efficiency the classification must provide a
realistic indication of patient needs as regards both the fist of
interventions and the value they are attributed; the staff est-
mation miethod must be updated. considering  possible
changes in the distribution of activities among shilts; and
componenis of the basic team must be changed if need be, in
accordance with the data provided by the statistical reports.

Aecuracy of Classification. Because the: classification
form osed inthe units does pot permut control of accuracy, a
control form was prepared.-Similar to the regular form, it
provides an additional space for identifying the patient as
well as a space opposile =ich intervention, to-be marked if
applicable to the patient. This control form is used in all
nursing uniis atregular jntervals but on o random basis,

Sraff Allocarion Control of siaff allocation ls-achieved
through regular statistncasl reports provided by the data
processing center- For cach shift; the ranio (R} of staff
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required to actunl staff provides vseful information on the
balance maintained betwesn supply and demand.

Checking of Census Form. On the census form, checking
of data concerning all units for the three shifts by a respon-
sible member of the stafl is a prercquisite for obtaining refi-
able results in addition 10 the validation procedure included
inn the program.

I regular application of controf procedures is a preregui-
site for the system’s viability, it is also essential that an
updating procedure be used to make that system as dynamic
as possible in the face of 2 changing reality.

Classificarion Form. The classification form i revised
annually to make sure that the list of interventions realisti-
cally reflects-patient necds. The contral method applied to
the classification may be used to accumulate material for
updating the form. Removal of interventions that have
become meaningless raises no problem. New interventions
are added by assigning points 10 each imtervention on the
basis of the corresponding estimate of direet and indirect
care time,

Method of Staff Estimation. Alteration of the list of
interventions and their weighting does not affect staffing
tables inasmuch-as the weighting of patient classes (direct
and indirect care) is not changed. A change in shift distribu-
tion, however, calls for a readjustment of suaifing tables.
Three staffing tablcs, énc for cach eight-hour shift, arc now
being used. Staff estimation for each shift is based on distri-
bution of direct and indirect care requirements among the
three periods, as well as on the distribution of tasks unrelated
to individual patients. Time devoted 10 mectings and nonpro-
ductive activities iz essentially the same for the thres periods.
If working hours should be changed such as a reduced work
week, these proportions have to be reduced so that staffing
tables can be recalculated according to the length of the new
shifts, taking into accoum staff overlaps from shift to shift.

Increase in Support Staff. To simplily daily adjustments
and o help achieve the desired balance, suppart staif on nurs-
ing units has been gradually increased al the capense of per-
manent staff members who cannol be moved from unit to unit
as-needed because of union regulations and provisions. Alfter
the system was in operation Tor a few months and reports
provided by the data processing center were studiad in deafl,
umits where job transfers could be made were identified.

Admission Control as an Additional Means of Balancing the
Work Load. Althoogh wtilization of support staff has been
emphasized as & means of improving the patiem—gaff
balance, there is another aliermative: control of patient
admissions that takes into account forecasts of the wark Joad
generaied by patients alresdy sdmitted and the work load
which would result from the admission of any given patient.
This contral was one of the objectives of the nursing module
of the IRODOM project (Laberge-Nadeau ot al., 1974), but
was nol achieved. Lise of an admission control tool to control
the work load implics Knowledge, previous o admission, of a
profilc of the patient's progress through the diferent clacses
on the basis of such given facts as age and diagnosis. Even
though data were-collected for that purpose, their unrelia-
bility as a forecast mstrument prevented their being retainad,
Still. admission control plays a part in the system as devised.
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Knowledge of the situation in each unit permits—in cases
where it is possible to make a choice—to place patients
admitted through emergency in a unit where the balance is
least disturbed by their arrival.

Advantages of Using the Instrument. Compared 1o traditional
methods, this classification ¢ystem has definite advantages.
The primary characteristic of this approach is its normative-
niess as regards the list of interventions. their weighting, and
the weighting of patient classes, The instrument is transfor-
able from hospital to hospital (no time measurements, slight
changes in the list of inlerventions), It conters on care
required, not on care given,

With this instrument, the psychologic coamponent of care
can be included by introducing interventions that arg cssen-
tially psychologic or by considering the psychologic compo-
nent of physical interventions as they arc weighted. In a
classification scheme-which weights patient classes according
to time measurements-of care given, time will be allowed for
psychological carc only to the extent that such care existed
when the fime measurements were offected, oven if certain
interventions of a psychalogical nature may explicidly or
implicitly appear in the classification formula,

Anather characteristie of this classification scheme is its
ohjectivity, as cach patient I8 classified on the basis of his
total care demand, caleulated by a totaling of the weizhts of
imterventions relevant to his case. A link, therefore, exists
beiween the implicie criterion (list of relevant interventions)
which helps classify a patient and his carc demand expressed
in minutes. In other classification systems, the list of criteria
is developed a priorl, in & purcly subjective way, without
explicit reference to care times, a subjectively construcied
scheme |leads to classification errore by overlapping of
classes. In this scheme, classes do not overlap, and., if the list
of interventions is exhaustive and their weighting valid, no
classification error can be made.

Other advantages of this instrument are the quantity of
relevant informatien it gencrates at low cost and its contribu-
tion to the measurement of quality of cere. Although the
classification developed does not explain the “how™ of care, it
does indicate “what " In this respect, use of this classification
can directly contribule to the maintenance of quality care
sinee it implies the formulation of & comprehensive and
precise care plan-for e2ch patient.

Progress of the Classification System, Under PRN 74, the
classification system was gencralized to be applicable to all
patients in all hospitals except psychiatric, Forther informa-
tion and 2 copy of the mew classification system may be
obtained from Charles Tilquin, Ph.D., Health Administra-
tion Department, University of Montreal, Montreal, Que-
bee, ]

Hetarences

CHAGNOM, M., AND OTHERS. PRN 74: 4 Classification System é-,:r
Pediairic Patieats. {Research Report) Montreal, Canada, Sie-
Justine !impiul. 1975, :

———Seeking @ methodology for the development of 2 patient
classification. In Proceedings of the ik Conference of the
Hospical and Health Servicer Division. American lstitute of
Industrial Engineers, held a1t Colorado Sprhz;p, Colg., 1975, Rich-
mond, Va., Mational Cooperative Sarvices for Hospital Manage-

ment Enﬁ:m:rmg 1978,
Validation of a patient classification scheme through evalus-
tion of the nursing staff degres of occupation. Med Care (In

press),
Darkey, N. C. The Delpht Method: An Experimental Study of
Group Opinion. (R. M_—5888—PR ) Santa Monica, Calif, Rand

NURSING RESEARCH




et




