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The instrument of evalustion of the degroe of occupation of nursing staff
in centered on the activities of the staff, It penerstes an index indicating how

"husy” the staff & during 4 given shift on a

pa.tﬁtu!nrmﬁi.lteml;ﬂumd

to validate a patient classification svstems by level of nursing resourees re-

quiremenis.

At e Hoemrar Samvre-Josting in Mon-
treal, the research on patient elassification
systems for ‘pediatric patients wis gpread
over a five-year period, In a frst stage, the
nursing office chiose o adjust Connor’s'
elussification to o pedintric setting. Later, a
research team took over in the framework
of the IRODOM? project and produced a
classification system which was nsed during
two years in fourteen units of the hespital,
even though it wis not entirely satisfactory.
In 4 third stage, the research team of the
PRN 74 project™ undertook o revision of
the IRODOM clussification and produced 4
new classification system, now implemented
in the 25 pediatric units of the hospital.
Credit should be given to the TRODOM
project researchers for huving realized the
lack of instruments for validating pationt
classifications and for having endeavoured
to do something in that feld. Even if their
researeh conld not be eoncluded, they wre
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the ones who have set forth some of the
ideas that served as.a hasis for devising the
mstrument of eviluation of the degree of
pecupation,

Instrument of Evaluation of the Degree
of Occupation: Basic ldeas

This instrument i based on the assump-
tion that “staff tries to reply as best it can
to identified needs in time at its disposal”
Knowing that this same stafl fixes priorities
in the care it must give and that {wccording
to worksamphing) the doy Is made wp of
peak periods and quieter periods, the
principle of the system is that to find out
how husy the staff is, one has only to ol
serve its activities. at the end of peak
periods. Indeed, it sesms reasonable to
think that, at the end of the pesk periods.
a member of the staff will be engaged in
sctivities of varying degrees of priority de-
pending on how busy they are, On the other
huand, phservations mude during these peak
periods will provide kittle imformation be-
cause, by the very nature of these periods,
the staff is always occupied with priority
tasks, The same rule applies inversely for
the quieter periods. However, one should
take into sccount that observations can
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easily be made at the beginning of the peak
perods ax well ag ot the end.

The method thersfore consists of:

o miking a grid of achvities grouped into
categories pecording to the priorities at-
tributed to them by the staff and in
weighting these difforent groups of
activities

o muking observations by means of this
grid at the end of peak periods in order
to find out what type of activities the

-staff were carrying out

» caloulating n degree of occupation in-
dex on the basiy of these observations
weighted sccording to the groups of
petivities to which they pertsin

The Instrumont iy bised on the priorities
that the stuff sttributes to Its nctivities lo a
given hospital. Tn order to obtain o mieisnre-
ment of the staff degree of pccupution that
correspinds to the setua! practive of fums-
ing. the priorities et by the stalf pro ac-
cepted as is rather than defined secording
to what they should be: So on one hand,
the instrument can oever be used &5 a
means for mexsuring the quality of eare
und, om the gther hand, #t connot e trons-
posed from hospital to hespital witheut ad-
justmients us-if-iy supposed o reflect the
practice of nursing in the setting whers it
is implemented.

Development of the Instrument

The instrument was developed in the
following stages:
i. Au initial list of activities was drawn
up.

. Activities were assigned pronty sat-
Ings.

i, Members of the mnsing stiff were
consulted,

v, Olwervation periods were determined.

v. A grid of activities was prepared.

vi. The grid of actlvities was weighted
and the method for caleulating the
degreo of occupation ndex was es-
tablished.

Mesicat. CAny

An initial list representing the activities
of the four categories of parsmg staft (tsam
leaders, nurses, nursing ussistunts nurses’
uids) was drawn up by the purses partici-
puting in the project. The list was prepared
for each half-hour of the day. The various
groups of activities as subdivided according
to their priority ratings were then defined:

Croup A: activities which mmst be car-
ried out at that particular time
and can be neither postponed
nor neglected.

Group B: activities which can be slightly
delayed (oot more tham one
hour ).

Group () activities which can be posl-
poned to o later ime, hut not
to another day.

Group D: activities which can be post-
poned to another day when
day is very busy,

Group E: nonproductive  activities, in-
cluding;

s time devited to meals and
» time for personal or docial
pctivities-

Members of the above mentinned four

categories of nursing staff, from units repre-

sentative of the hospital, were consulted.

Consultation was achieved through inter
views-and the use of the preestablishod list
of activities distributed by hall-hours. A
space had been provided on the list for per-
sonal remdarks and observations.

e A first columm served to ndieate
whether the activity was normally care
red out during the half-hour in which
it had been located;

e A space was allowed for ndding any
netivities possibly cmitted by the re.
ssgreh tewm nurses;

o Five columns were provided so that a
priority rating could be assigned to the
various activities listed during each
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half-hour, using letters A, B, C. D, and
E corresponding to the five diferent
groups of activities.

So that the information obtained would
correspond to consistent conditions, the pur-
pose of the task assigned to those nurses
called upon to cooperate was explained at
the beginning of the interviews as follows,
“Establish the profile of u day regarded us
normal, that is, a day when it is possible to
render patients the care they require.”

First of all, the results of the consultation
were used in determining the periods of ob-
servation of mursing staff activities. Aunalysis
af the answers of staff members from differ-
ent units led to the selection of the follow-
ing observation periods: 9:15 to 9:30 AM.,
10:45 to 11:00-A.M., 2:15 to 2:30 PM., 3:20
to 3:30 P.M. Those periods correspond to
the end of peak hours in the various units.
The data obtained from work sampling in
the framework of the IRODOM project
confirmed that cholce.”

Secondly, on the basis of the list of activi-
ties drawn up at the beginning by the re
search team and of the consultation resalts:
the grids for observation of activibes were
set up for each period. The grid correspond-
ing to the period 9:15 to :30 A.M. is pre-
sented in Figure L

A method for weighting observations had
been developed by the TRODOM? team, It
was devised 5o as to obtain an Index of the
degree of occupation for one day, on the
basis of the type of activities carried out by
each member of the nursing staff during the
four periods of observation. According to
this method, observation periods had the
same  representativeness, und abservations
respecting the various categories of staff had
ﬂma'&mnmmrﬁng.ﬁsmlhtw_ghliugs of
each group of activities, a decreasing value
from group A to group D had been estab-
lished. Trials with different weightings ( dif-

ferent intervals between the weights of the

groups of activities] had shown that the
intervals selected did not substantially affect

FATIENT CLASSIFTCATION

final results. The same trials were repeated
and led to the same conclusions. The
weights selected for vbservations of the dif-
terent groups of activities were as follows:

* Group A activities: 3
o Group B actvities: 4
¢ Croup C activities: 2
s Group D adctivities: |1
e Croup E activities: ()

There iz a two-point Interval Between
groups B and C to emphasize the fact that
the presence of activities from the last three
groups as apposed to the first two is more
significant 4s.to the degree of occupation
thau is the presence of activities from Group
B in relation to group A or from group D
in relation to group C and from group E in
relation to Group D.

The degree of vecupation index for the
stafl of o unit on a given shift is therefore
caleulated in the following musmer, During
each observation period, every staff member
is observed omee at random, Hence a total
of observations four times higher than the
number of nursing staff present on the unit

is obtained and the degree of occupation

index DO i5 given by the formula:

! s

56 — Sa-+4b+4-2e4d
B

where a is the number of ehservations per-
taining to group A, b to-group B, ¢ to group
C and d to group D while p is the number
of nursing staff. Division by p makes the
index independent of the number of staff,
sinee the number of ebservations {s directly
proportional to that number,

Method and Conditions of
Utilization of the Instrument

The instrument is easy to use. The tech-
nique of observation is pseudainstantaneous:
The observer observes staff members at ran-
dom but observations are not really in-
stantaneous; however, because the observer
is expected to write down the main activity
af the person ohserved.
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Knowledge  of the staff, premises, and
organizational pattern of the unit is most
valuable to the observer. To obtain resalts
consistent with reality, it is necessary that
the nursing staff know nothing about the
purpose of data collection. Fimally, data
mast be collected during a period of normal
operation of the unit: making observations
when students or stafl under training are
present, as well is when the unit does not
function with its usual staff should be
avoided, Furthermore, the (nstruoment fs
relishle only when the vardation between
supply and demand of care is: reasonable.
When the staff is completely overwhelmed
or when the workload ks elearly below aver-
age; nse of the instrument is ool wdvised.
This last point will become clearer in the
following pages.

Validation of a Classification Instrument

The validity of an instrument lies in its
ahility to achieve what it is designed for: a
classification instrument is valid i it pre-
dicts correctly patients’ PUrsing  reguire-
ments. So considering its different compon-
ents, a classification system, i valid if it
identifies correetly patients’ needs ( validity
of checklist of assessment of needs) and if
it correctly distributes patients: between
classes according to their nursing resources
Tequirements on the basts of their identified
needs (validity of the classification scheme )
and if it correctly. estimates the average re-
quirements of nursing resources in each
class (validity of the classification weight-
ing). The output of each component being
the input of the following, then when one is
assessing the validity of the system on the
basis of the output of its third component,
te. the estimated nursing requirements for
the patient, one assesses the validity of all
the system's components at the same time,
Similarly, a validation study centered on
the output of the system’s second CoOmpo-
ent (i.e., the patient class) contributes only
to the assessment of the validity of the

PATIENT CLASSIFIGATION

system’s first two components.

Moreover, validity studies of a classifica-
ton can take different forms. To refer to
Cronbach and Meeh! ® categories inte which
validity studies can be divided are: predic-
tive validity, concurrent validity, content
validity, and construct validity,

The first two of these categories are ori-
terion-orented procedures, Tn these studies
ome wants to predict some eriterion. If the
criterion is available for comparison with
the measure at the lime of prediction, the
investigator studies concurrent validity, If
the criterion is obtained some time luter, he
is studying predictive validity. Concurreni
validity studies are the most frequently en-
countered validity studies in the evaluation
of classification. It has to be emphasized
that what i evaluated is the validity of the
systems’ assessment needs cheek-list and
scheme since the criterions used (patient
classes) are the output of the classification
systems' first two components, In these
studies, the class of a sample of patients ac-
cording to the classification system, Is com-
pared either with the class {criterion) of
the same patients using unother classtfion
tion system or with the class of the same pa-
tients subjectively predicted by nurses on
the busis of class prototypes. By class pro-
totypes we mean the general and u priori
definition of a class on the basis of which
experts draw up the classification rules when
building up a classification scheme.

For example, & class prototype could be
as follows “Intensive care cluss: 4 group a
acutely ill patients requiring infensive ther-
apy and/or intensive nursing care: Frequent
medical reevaluation is necessary so that an
immediate adjustment of therapy can be
undertaken. Intensive therapy is required
by patients who . . , Intensive nursing care
is for patients whao, , , "

These two methods of testing the concur-
rent validity of a classification syitem are
attractive because they are simple. How-
ever there are certain fAaws.! The first as-
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sumes the existence of another classification
system already proved valid. However, if a
number of classification systems exist, very
few have been satisfactorily validated. To
vur knowledge, there is nu existing classi-
fication system that I widely accepted.
Comparison of the results of a clussification
with those (considered as criterion) of the
subjective classification achieved by expe-
rienced nurses on the basis of class proto-
types of the first classification Is more in-
teresting at first glance. It is based on the
idea that an experienced nurse will always
classify a patient correctly according to
class prototypes becanse of her conerete

comprehensive knowledge of the patients:

necds, whereas the classification instrimment,
designied in abstrocto on the hasis of those

samo prototypes, Is necessarily limited in its.

evaluation of needs since, 0 remain
practical, it can enly retain a number of
them, considered & priorl, as good indica-
tors of overall needs. Some research studies®
-show however that a subjective classification
is not very relinble: two nurses classify the
same patient differently on the basiy of the
same prototypes in a significint proportion
of cases. Hence, such a classification can be
considersd as crifedon only with a number
of reservations. Therefore it seems that the
problem of testing the validity of a classi-
fication system cannot-be fully resolved by
concurrent validity studies. So it seems ad-
visable to supplement it with other validity
tests; for example predictive validity tests.

A classifieation system Is used to predict
the nursing-care needs of patients during a
24-hour period. The measure (by chronom-
etry or worksampling ) of care received by
a patient constitutes therefore, an outside
criterlon representing: an observable and
tangible event comparable to the amount
ol eare required by the patient as predicted
a priori by the classification system. It must
be noted that such a test corresponds to a
vahidation of the three components of the
classification svstem. This procedure of pre-
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dictive validation assumes that we aceept
the measures of care given as being ade-
quitely representative of the cure required
by patients: Here we agree with other
authors in thinking, that if; on an average,
there can be relatively little difference be-
tween the care given and care required, on
the contrary as far as each patient is
concerned the discrepancy can be quito
considerable!? | we have already written an
article related to the study of this subject ),
In other words, we cannot unreservedly ic-
cept the measures of care given as criterion.
Ideally, the studies of predictive and con-
carrent validity mentioned above should be
supported by other validity studies:

Relying on the idea of “face or content
validity” hardly helps to solve this problem.
This methed imvolves accepting the fact
that a classification is valid if it seems credi-
ble to experts, It will not be discussed here
in further detafl because, as far s we know,
no classification has been widely recognized
by experts-as a valid classification and also
because an article? was devoted to that
question by one of the authors,

So, to supplement criterion-oriented and
Face validity testing il seems advisable to
try the list nppro&uﬁ in validation, L&, con-
struct validity assessment. According to
Cronbach and Meehl:

“Construct validation is involved when-

ever a test is to be inlerpreted ps @ messure
ufmenbtdhumdquhﬂlywhnhmm
“operationally defined when an in-
vestigator belisves that no cril:nﬂun avail-
ai:l:minmlsfn]}vah:per&lm
becomes interested in constuct validity
because this is the only way to avoid the

“infinite frostration” of relating every cri-

terion to some more ultimite standard [p,

283]."

The “construct validation” of a classifica:
tHon system can be interpreted in many
ways, The construct that we have chosen to
validate such a system is the "pressure” ex-
perienced by the pursing staff on a given
duy. We have, on the ene hand constructed
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the Instrument for evaluating the stiff de-
gree of occupation DO to measure this ten-
sion directly. On the other hand, the classi-
fication system produces an estimate of staff
required on & nursing unit during a given
shift. If the classification is valid, the differ-
ence that exists between this estimated staff
and the actual staff ( the staff present on the
unit) should alss measure the pressure
under which the staff is working, So if the
classification s doing its job properly, the
ratio R — estimated stafffactual staff should
also be an index of the pressure exerted on
the staff. Tf R > 1, estimated staff exceeds
actual staff and therefore the pressure
should be greater and vice versa.

Hence: if there is a strong relationship
between the indexes DO and I produced
by the two instruments, the hypothesiy of
validity of those nstruments cammot be re-
jected since the indexes, centered on the
difference between supply and demand, are
totally independent of one another. They
are calculated on the basis of observations
of different sources, that is observations cen-
tering on supply (staff) and observations
centering on demand ( patients ).

How the degree of occupation index DO
varies with the ratio R of estimated staff to
actual stalf will be examined by effecting a
regression of DO on R. The hypothesix of
validity of the two instruments cannot be re-
jected if:

Hypothesis 1: a ratio R = 1 produces iden-
tical degree of oecupation
indexes in the various nurs-

g units of the hospital,

This means that evaluation of the work-
load, using the classification system, is uni-
form throughout the hospital In other
words, the classification does not favor same
units at the expense of others,

Hypothesis 2: the slope of the regression
line is positive, i.¢, the degree
of occupation increases with
the ratio K.

PATIENT CLASSIFICATION

Mareover, the regression shows which
part of the variation of DO is accounted
for by the variation of B and thesefore the
percentage of variation that can be removed
from DO if nursing staff 15 allocated accord-
ing to the estimations produced by the
classifieation system.

The instrument of evalaation of the de-
gree of occupation was used to validate the
FRN 74 classification system. In order to
carry out this validity test, the system was
operated but the results were not used, that
i%, the patients were classified according to
the classification but the project nurses were
the only ones to know the stafl estimates ob-
tained on this basis and the nursing office
eontinued to allocats stall to the units e
cording to the traditionu] method. Knowing
the estimated stalf and the actual staff, the
project nurses could therefore evaluate R for
each day when activities of the staff were
ohserved so as to caleulate the index DO,

The. validity test was effected while the
classification was being implemented. Due
to the short period of time at the disposal of
the research team and due to the presence
of students or stafl under orentation in
many units, the number of observations was
relatively limited (23 observation days, 11
of which were in medicine and 12 in sur-
gery).

Still the results of the test have been most
satisfactory, They confirmed those of & simi-
lar test mads earlier in the study with re-
spect to the TRODOM classification, That
more extensive study (72 observation days)
is reported in detail in Chapter 11 of the
research report.! Here only the validity test
of the PEN 74 classification will he dis-
eussed. The busic data of the study are
presented in Table |,

Three regressions of DO versus B were
made, one in Medicine; one in Surgery and
one for the whole of the sample. The results
appear in Figures 2,3, and 4 and in the cor-
responding Tables 2, 3, and 4.
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Tasie 1. Degree of Occupation Observed and Differences. betwesn Supply and Demand

—_—— m — —_—

Typeof Units 1 2 3 < a3 ] T ] 8 10 I1 12
Medicine (0-24)

R 4 Pri 2 a0 Ba T3 81 A1 B2 B8 82

DO 1035 G.1 1 T7 105 84 7.7 B3 B8 A.7 85
Surgery (6 and aver)

3 1.1 L L A0 L3 2 1 Fr | AT L1 Al Ll BT

Do 138 108 13, 14 13 118 g8 1Ly 12§ 127 135 0.1

Tanre 2 Regressinon Resalls, Medicine: Age 0 o B

Soirie Sum of Mean
of Yariation Squures DF. Square ¥
Totul { uncorrected ) 803.3 11 - -
Mean T81.04 1 - —
Tatal | cormeeted ) 23R 10 — —
Begression 1316 1 1318 1245
Besidual 814 8 102 -

Nore: Mesn B = 83; Mean DO = 845 Correlation coeffictent vsi0 = 77; Vanance B = 0055, Vari-
ance DO = 223, B = 59 per cenl.

Tamie 3. Regression Results, Surgery: Ago 6 and Over

Spurce Sum of Menn
of Variation Sejuanes DF. Square F
Tutal (wncomected ) 1 66625 12 - -
Mean 162450 1 - -
Total { sorrected) 41.66 B - =
Hegression 20,08 { 20,06 23.08
Residuel 28 10 125

Nore: Mean R =1.00; Mean DO —=11.64; Correlation coelficient roowe = 84; Vadanee B = 018 Var-
T por cent,

Tarex 4. Sample Regression Results

Souree Sum of Mean

of Variation Squares DF. Square F
Total (uncorrected) 246831 a3 - -
Mean 234631 | - =
Total { comected ) 143 22 - =
Hegrossion 88,88 i 85590 BB 14
Besidual 24.11 21 115 —
hnr:. Mran R L enn DO = 10.1: Correlution coefficient rap = 80: Vadance R = 02, Variance
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The regressions are all significant to 0
per cent (the hypothesis of a nil slope at the
99 per cent level can be rejected ). Coeffici-
ents of correlation und RZ are lurge; from
77 to .9 and from 80 to 80 per cent respec-
tively, Finally, for R = 1, the degree of oc-
cupation estimated by the regressions in
Surgery and Medicine are 10,7 and 11.)
respectively and their confidence intervals
at the 85 per cent level are averlapping.

The small number of observations avail-
able made it necessary to include in the data
some chservations that appeared doubtful
because they were not within “the validity
zone” of the degree of occupation instru-
ment, The validity zone of the instrument
represents a set of yalves of R around point
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g
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o+

i

L T
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Fic, 3, BRegression DO/R
surgery; age B and over,
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T T T T 1] Lo |
L] El o il ia ia
Fic. 4. BRegression DO/R
overall sample.

R =1, where use of the instroment iy releve
ant, Beyond this interval, that is, for values
distinctly higher than 1 (not enough staff ),
or for values distinetly lower than 1 {too
much staff), staff activities are much too
“asbnormal” or “perturbed” for the Mmstru-
ment to be still operational. Indeed, as de-
vised, the instrument can only absorb rea-
sonable deviations from what are con-
sidered normal conditions. It is considered
( without being able to prove it mathematie-
ally} that such reasonable deviations cor-
tespond to the interval (08 < R < 1.2). In
a hospital providing high quality care, this
validity zone should never be transgressed.
In other words, it should be possible to meet
at ali times 80 per cent of identified needs
and, on the other hand. sound management
of a scarce resource requires that any over-
staffing be limited to a maximum of 20 pey
cent.

These results therefore confirm the two

initial hypotheses. As far as the first {5 con-

cermed, the fact that only two units were
tested mukes generalivation on the basis of
the results impossible. It can nevertheless
be said that the regressions show that ae-
cording to the estimates of stall required
produced by the classification, the R— 1
ratio corresponds to non significantly dis-
tinct degree of occupation indexes in sur-
gery and medicine, Because these units
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differ both in the age (6 :nd over) and
(O to B} of the patients they receive and in
their specialty, there is a temptation to sp-
ply these conclusions to all the units. This
must be verified, however, by further an-
alysis,

Finally, it is interesting to note that ac-
cording to the data obtained, at least during
the period of ohservation of the degree of
necupation, the traditonal method of staff
allocation tends to favor the units for chil-
dren age 0 to 6 (medicine) in relation to
those for children age 6 and over (surgery ).
While, on an average, the stafl allocated to
age 6 and over units equals the one esti-
mated necessary by means of the classifica-
tion (average R = 1), it exceeds by 18 per
cent the one estimated necessury by the
classification (average R = .82) in age 0 to
6 units. The degree of occupation observed
shows that same tendency: the average DO
equals 543 in medicine—age 0 to 8, for
11,64 in surgery—age 6 and over.

Other Uses of the Instrument for
Evaluation of the Degree of Occupation

As {llustrated by the preceding considera-
tions, the instrument may be used with the
traditional procedure of stalf allocation in
order to see whether all units are dealt with
fairly by the procedure. The existence of
significant differences between the degrees
of occupation observed in the various units
would indicate n certain discrimination in
the way units are staffed to meet the same
demand.

While the instrument can be used for con-
trolling the traditional staff allocation pro-
cedure, it has been devised primarly to
control the procedure of evaluation of staff
requirements on the basis of a patient cluss-
ification system. The way the instrument §x
used is then the same as illustrated in sec-
tion 4 with regard to the validation of the
classification, s control is finally a periodi-
cal revalidation.

i7d
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Conclusion

The scope of the instrument for the de
gree of occupation is of coumse limnited:
there is no way of quantifying its sccuracy,
the indexes provided ure relative ones, only
indicative of an order but meaningless as
far as an absolute value Is concerned, the
mstrument can be used only when operating
conditions are not at all or very slightly per-
twrbed; it cannot take into mecount the
quality of care or the rapidity of stafl mem-
bers in carrying out their activities. Con-
sidering those restrictions, the results ob-
tained seem all the more remarkable. Even
though the instrument may be improved, it
is already operational in its present form
and it constitutes an uncostly medium for
validation and control of a patient classifica-
tiom svstem,
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