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» While significant improve- ronment, hospitals are increas-  of staffing and census tracking are
ments have been made in cap- ingly required to deliver high- becoming commonplace in the
turing patient acuity, staffing  quality health care at costs that current hospital environment.
management systems often o "o not cover expenditures. Currently, there is technology
underestimate workload in . . ’
terms of patient volume. Nursing labor costs are and have available that enables managers to

» “Total Treated Patients,” been the greatest single source of track patient numbers and nursing
which includes the sum of expense in a hospital’s budget gtaff requirements daily, or in
admissions, discharges, patients (Tuttas, 2003), and thus the line increments of 8 hours, 4 hours, and
admitted and discharged within item most likely to be reduced by 1 hour (Budreau, Balakrishnan,
the same day, and patients on administrators looking for timely Titler, & Hafner, 1999). Yet univer-
the unit for 24 hours, was used to savings. Unfortunately, impulsive sal application of these innovative
vrvg:lflo:gcgr:a;ewvefftﬂ?}ci: the  cutbacks geared toward quick bud- capabilities has not been adopted.

i 9 ) get improvements can have disas- One novel approach to the appli-
> Thhlstmeasure he’ltps(:jyo ca;l?]ture trous effects on patient care (Aiken, cation of tracking and predicting
\éverzongr?s?gd: Sa:: ;%smiss?gﬁ Clarke, S}oane, Sochalski, & Silber, nurse staffing needs in several

or discharge requires at least 2002; Aiken, Clarke, & Sloane,

30 minutes of focused work. 2000), as well as adversely affect-

» A Unit Activity Index (UAI) ng nurse satisfaction (Burke, 2003; s 29 903860 sC0CeReCEOOSIUVY IO O
was calculated to assess the ~ Havens, 2001). In view of current 00 0 coner. MsN/MBA, B, is an
need for further workload nursing shortage issues, with pre- s qctant Dean. School of Nursing, Kaplan
evaluation if the result was dictions of increasing and more University. Davenport. 1A, and a Doctoral
greater than 59%.: average problematic shortages looming on Student, University of lowa College of
number of admissions, tran- the horizon (Buerhaus, 2001; Nursing. lowa City. IA.
sfers, and discharges divided . ; ’
by average number of total Buerhaus & Staiger, 1999), bud- . /verre pupREAU, MA. MBA. RN is an
treated patients times 100. getary ln'novatlor'ls' that responsibly  Associate Director. Nursing Finance and

B More sensitive measures like and reliably utilize nurse labor Informatics, University of Towa Hospitals

Executive Summary

these support better alloca-
tion of staff across the 24-hour
clock in shifts that may be dif-
ferent in length and start time
than traditional shifts.

N TODAY’S EVER-CHANGING and
demanding health care envi-

while augmenting patient care and
nurse satisfaction can be a boon to
the current hospital environment.
Computer information sys-
tems can provide data needed to
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units ol a large Midwestern acade-
mic medical center is described.

Bais

Hospitals have steadily evolv-
od over the vears and continue to
transtorm dailv. No area of the
hospital is more reflective of these
dyvnamic changes than the current
nursing units. which are often a
mecea of activity as patients arrive,
are discharged. or have unexpected
condition  changes  requiring
increased nurse care hours, all in
the  same  24-hour  period.
Historicallv, nursing units weren’l
alwavs this busy. During the 1960s
and 1970s. patients could expect
to be admitted to hospital units for
a minimum of 5 to 7 davs and
often as long as 2 weceks (Barber.
1977 Swain. Kilpatrick, & Marsh.
1977). Patients were not as ill and
did not have as manv complicat-
ing conditions. Manyv of them
were admitted overnight for rou-
tine tests. including  phyvsical
assessments. Patient admissions
did not start until after 11:00 am.
since discharges did not occur
until 11:00 am (Jacobson. Seltzer.
& Dam. 1999). Under these condi-
tions. the svstem of budgeting
nursing services by midnight cen-
sus evolved. Although it was rec-
ognized that units had activities
requiring increased nurse care
hours during the dav. these activi-
ties were Im the most part pre-
dictable. and could be captured
adequately by regularly schedul-
ing increased staff during the dav
and cvening shifts. Staffing was
tvpicallv based on midnight cen-
sus: however, this method was
increasingly criticized as nursing
unit activities increased in the
1980s and 1990s (Arthur & James.
1994).

These activities came in the
form of additional patients coming
and going from units on a dailv
basis. not adequately captured
the midnight census prediction
(Vissers, 1995). Nursing stalf, find-
ing that patients were olten admit-
ted and discharged from the same
bed during a single shitt. reported

that the workload of nursing staff

was signiticantly increased  and
influenced by the intense and
time-consuming  admission/dis-
charge patient care requirements
oceurring at unpredictable times
throughout the shift (Jacobson o
al.. 1999). Walker (1990) reported
a busy surgical unit as having
overtime which can be directhy
related to the time of heaviest
admissions. For 28 consceutive
davs, data were ocathered from
patient records. nursing pavroll,
and nursing units. The data indi-
cated that during the time of heav-
iest admissions, o 3- hour |w1‘iml
from 3:00 pm until 6:00 pm. 49
of the overtime was usml. \V‘l“\(I
stated that “because the nursing
care requirements of the admitted
paticnts exceeded that of the dis-
charged  patients. the workload
demand on the nurses progres-
sivelv increased as these hours
passed™ potentially increasing by
as much as 3 hours (1990, p. 318).
This is also substantiated in an
carlv, oft-cited work by shukla
(1985}, in which he states “each
time a patient is admitted to a
unit. the work load index of that
unit will be increased by 3.0 nurs-
ing hours™ (p. 96).

Recently, it has been postulat-
ed that the midnight patient cen-
sus does not adequately reflect the
complexity — of  nursing  care
required by the patient |mpul(1|mn
ebb and flow throughout 1 shift

(Volpatti. lmlhl(m Wallev, &
Dodek, 2000). \(](llll()lhl”\ the

midnight census does not neces-
sarilv correlate well with the actu-
al numbers of nurses required to
statt units (Volpatti et al.. 2000).
Morecover, average dailv census
(ADC) figures which incorporate a
similar snapshot look al a nursing
unit activity are also inadequate to
predict  nursing  care  needs
(Budreau et al.. 1999).

As an alternative approach,
Jacobson et al. (1999) developed
the  concept  of total  treated
patients. detining it as: . the
total sum cach dav of the four cat-
ceory tvpes. The four categories

include: (a) full-dav patients occu-
pving a bed for the full 24-hour
period. (b) discharge patients from
the unit, (¢) admission patients to
the unit, and (d) admission/dis-
charge patients to/from the unit on
the same day, not present at mid-
night™ (p. 56).

This concept illustrates the
difference between midnight or
average dailv census versus the
actual numbers of patients who
are cared for on a unit in a Jdav's
time.

To demonstrate the in por-
tance of this concept and its use-
fulness in application across nurs-
ing units, a field study comparison
ol statting needs determined by
midnizht census, ADC. and total
treated  patients was generated
from computer data supplied by a
laroe Midwestern academic med-
ical center. Units with high and
low numbers of total treated
patients were examined.

The computer system i the
studv hospital, which provides
timely tracking of nursing care
hours and patient census data
(Budreau et al., 1999), was used to
generale field study data. The auto-
mated  svstem, labeled  Caregiver
Patient Ratio (CGPR). was designed
in 1998 as a data repository that
nurse managers can query through
a series ()t predesigned  reports
(Budreau et al., 1999). Data are
pulled from the hospital’s human
resource and patient census data-
hases so that the number of direct
caregivers is paired each hour
with the number of patients on the
unit. Caregiver hours are divided
by patient hours to calculate the
CGPROwhich when multx])lu 'd by
24 hours, vields the nursing hours
per patient dav (NH/PD). lhv data
are refreshed weekly and  dis-
plaved graphically to demonstrate
trends over time, including regis-
tered nurse. licensed  practical
nurse. and nursing assistant hours
ol care provided. Additional data
elements provided in the svstem
include skill mix, admission/dis-
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charge/transfer (ADT) activity, and
timing of ADT activity throughout
a 24-hour period.

Data from the CGPR system
were reviewed to identify units
with a large amount of ADT activ-
ity. Although data were available
from a total of 48 units, units hav-
ing psychiatric, obstetrical, pedi-
atric, or operating room/post-
anesthesia patients were excluded
from analysis to provide a more
manageable sample size. This left a
total of 21 units in the intensive
care division and two medical/sur-
gical clinical divisions (see Table
1). Units for analysis were then
chosen from each of the three divi-
sions by reviewing 12 months of
data and selecting two units with
high ADT activity and one unit
with low ADT activity, for a total
of nine units selected overall (see
the units with asterisks in Table
1).

From the selected units, data
on midnight census, ADC, and
total treated patients were exam-
ined (see Table 2.) The number of
total treated patients was derived
from the ADT activity reported in
the CPGR system, and compared
to midnight census and ADC. It
was found that, although units
demonstrated numerous admis-
sions, transfers in, transfers out,
and discharges, the recorded cen-
sus varied only by the net change
of activity. Therefore, a unit with a
midnight census of seven, with
two admissions and two dis-
charges throughout the 24-hour
period, would continue to show a
midnight census of seven, ignor-
ing the census fluctuations created
by the ADT patients. If the admis-
sions were four and the discharges
were two, the midnight census
would reflect this, showing nine
patients in the census figures.

Further computations validat-
ing the intensive ADT activity
were required, which included
calculating the unit activity index
(UAI). This is the ratio of ADT
patients to total treated patients,
derived by dividing the average
number of admissions, transfers,

and discharges by the average
number of total treated patients
and  multiplying by  100.
According to Jacobson et al.
(1999), a unit with a UATI of 50%
or greater is a high activity unit
that warrants workload evalua-
tion, as this indicates the unit has
greater volume of admission. dis-
charge. and transfer patients than
its own full-day patients. This
value is calculated and reported
in Table 2. Of the nine units exam-
ined, only one unit was at or
exceeded 50%. This was a head
and neck surgical unit.

Even without the UAI calcula-
tions, one can see that the total
patient care hours required are not
fully captured by using midnight
census or ADC for staffing needs.
The dilemma centers around
assigning a valid amount of care
hours to the patients who are
processed for admission. transfer
in or transfer out, and discharge.
A review of the literature demon-
strates a paucity of definitive
information related to this issue.
Based upon expert clinical opin-
ion, Budreau et al. (1999) used 30
minutes as the average patient
care time required for an admis-
sion, and found no appreciable
increase in required patient care
hours. leading to a conclusion that
ADT had little effect on the
NH/PD for the three shifts of the
unit studied. Upenieks (1998)
related that the admission/dis-
charge process as recorded in
time-motion studies completed
over a 2-vear period on a 36-bed
surgical unit averaged 34 minutes
each, taking 7% of the nurse’s
time in an 8-hour shift. Duclos-
Miller (1996) relates the “reason-
able and customary time for each
admission has been identified as
30 minutes” (p. 40). In addition,
the recent publication of Nursing
Intervention Classifications (Doch-
terman & Bulechek, 2004), lists the
intervention “admission care” in
the table of interventions which
require 16 to 30 minutes of RN
basic time (p. 960).

While there appears to be
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some agreement about the extra
time required for an admission.
there is a lack of definitive
research demonstrating a clear
conversion figure for hours of
nursing care required by AT
patients.  The  recommended
approach for determining conver-
sion measures is time studies with
skilled observers. including repet-
itive studies to ensure validity
(Williamson & Johnston, 1988).
This is clearly out of the scope of
this field studv. However, some
analvses and conclusions can be
gencerated from the data using the
time-motion studv information
reported by Upenicks  (1998),
which seems to be the most recent
and most applicable in view of the
outcome of the initial analvsis.
Upenieks gathered data from a
busy surgical unit, and the unit
selected with high UAT is also a
busy surgical unit at the study
hospital.

Data Analysis

The head and neck surgical
unit (see Table 2) had on average
14.462 ADT patients per day.
Using the 34 minutes (obtained
from Upenicks’ time study) divid-
ed by 60 minutes (to convert the
minutes to parts of an hour) gives
a staffing hour factor of 0.567.
Multiplving the average number of
ADT patients of 14.462 by the
staffing hour factor of 0.567 indi-
cates that the amount of addition-
al patient care requirements from
ADT activity on the head and neck
surgical unit is 8.19 hours.

During the study period, the
head and neck surgical unit had
an ADC of 11 patients and was
staffed cach shift by five care-
givers vielding a CGPR of 0.45 or
10.9 NH/PD. Assuming that the
additional patient activity of 8.19
hours occurred during the dav
shift from 7:00 am to 3:00 pm so
that the equivalent patient census
during that 8-hour period would
be approximately 12 patients, then
an additional 0.4 RN (3.2 hours)
would be required to maintain the
NH/PD at 10.8 during that 8-hour
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'Intonsive Care Division
MICU

CVICU

Medical cardiology
Cardiology/Thoracic
Neurosurgery

Monitored neurosurgery
Neurosurgical ICU
General Surgical ICU

TCV ICU

Pulmonary care
Medical/Surgical Division 1
Organ transplant
Gynecology/Oncology
Head and neck surgical
Hematology/Oncology
Medical-Surgical oncology
Gl surgery

Adult BMT

Burn/Trauma
Medical/Surgical Division 2
Orthopedics/Urology
General medicine

Medical psychiatry

A e

Table 1.
ADT Average Monthly Data

March 1, 2002 - February 28, 2003

271 60.3 70.5
34.3 69.1 84.8
89.5 130.3 85.1
49.1 165.0 89.0
19.3 161.9 65.3
14.9 109.3 93.8
13.3 51.6 59.1
17.8 71.0 81.8
25.3 51.8 73.3
4.5 28.0 20.6
171.9 85.8 63.8
52.7 116.3 55.2
124.0 96.0 48.8
56.3 54.3 43.4
70.0 84.6 56.2
51.3 125.3 72.6
15.8 10.3 10.3
23.6 80.3 65.5
119.8 278.0 120.5
92.9 195.3 122.0
13.6 58.8 47.9

* High-activity units chosen for analysis
** Low-activity units chosen for analysis

period. Intuitively, this would not
appear sufficient to cover the 14
plus patients that will be arriving
daily, in addition to the patients
that are there. However, these
data do support Budreau et al.’s
(1999) earlier findings of no sig-
nificant impact on NH/PD with
ADTs.  Nonetheless, recent
research has demonstrated that
even small increases of nurse staff
levels can have a positive impact
on patient care outcomes (Wells,
2004) as well as providing a
“sense of decreased burden” to
existing staff (Blankenship &

Winslow, 2003, p. 12). Staff also
perceived improvement to patient
care with the addition of staff for
increments less than an entire
shift (Blankenship & Winslow,
2003).

There are several factors to be
considered related to this prelim-
inary field study, from a nursing
administration perspective and
from a nursing informatics per-
spective. From the nursing
administrative perspective. these
numbers seem to indicate that

17.1 174.9
19.0 207.2
133.7 4385 *
124.9 428.0 *
116.4 362.9
31.3 249.2
5.5 129.4
6.7 177.3
3.4 153.8
12.0 65.1 **
995 | 3269
113.5 337.7
171.2 439.9 *
67.5 221.6
98.5 309.3
104.9 354.2 *
15.6 52.0 **
38.4 207.8
276.8 795.2 *
166.6 576.7 *
24.3 144.6 **

better data are needed related to
nursing time spent with ADT
patients. Anecdotal reports of
time-motion studies carried out in
institutions not publishing results
seem to indicate that 34 minutes
undervalues this workload indi-
cator. An independent time-
motion study in this particular
hospital should be carried out to
establish the correct measure for
each unit in this institution, as
patient workload can vary from
unit to unit (Walker, 1990}, and
validity is increased with the use
of studies taken from the actual

NURSING ECONOMICS$/March-April 2005/Vol. 23/No. 2
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Table 2.
Data for Selected Units
March 2002 - February 2003

Average Average Average
Midnight Daily Average Daily Total | Unit Activity
Nursing Division and Unit Census Census Daily ADTs Treated Index
" Intensive Care Division |
Medical cardiology 21.555 21 ‘ 14.416 35.971 40.1%
Cardiology/Thoracic 19.339 5 20 L1407 33.47 42.0%
Pulmonary care 6.966 | 7 2.140 8.711 24.6%
 Medical/Surgical Division 1 ’ t !
Head and neck surgical 13.78 1 14.462 28.242 51.2%
Gl surgery 16.847 19 i 11.645 28.492 40.9%
Adult BMT 11.729 8 1 1.710 13.439 12.7%
' Medical/Surgical Division 2 ] 1 |
Orthopedics/Urology 34.61 \ 34 : 26.143 60.753 43.0%
General medicine 36.525 37 1 18.960 55.485 34.2%
Medical psychiatry 10.559 f 10 4.754 15.313 31.0%

units evaluated (Williamson &
Johnston, 1988). Additionally,
time-motion studies would be use-
ful for transfers in, transfers out,
and discharges, as there currently
are no reported data in the recent
literature related to these terms.
(The NIC information lists the
intervention “transport” [Doch-
terman & Bulechek, 2004. p. 741]
as requiring less than 15 minutes
of care time, but does not appear
to account for many of the
required nurse activities in trans-
ferring a patient unit to unit;
rather, it appears to focus on the
physical time spent with a patient
during transport.) There is some
evidence that the time spent in the
room with the patient during an
admission interview does not ade-
quately capture the entire work-
load burden of that admission
(Shukla, 1985), vet Upenieks uses
time in the room as the basis for
the admission data. Clearly, a doc-
umented substantial increase in
the minutes spent on ADT
patients, rather than with ADT
patients, could affect the NH/PD
values significantly.

However, there is more to con-

sider than simply using numerical
calculations to derive increases in
staff required to meet patient care
demands. As noted by Jacobson et
al. (1999), tracking the hourlv
changes in the patient numbers
could indicate a need to change
traditional shift schedules and
assigned staffing ratios. A unit
such as the head and neck surgical
unit could schedule additional
part-time or per diem staff from
9:00 am till 6:00 pm, when most
ADT activity occurs. Presenting
such innovative but costly changes
to a cost-conscious administration
is enhanced through the use of the
CGPR data indicating timing and
magnitude of increased ADT activ-
ity. Computer-generated tables and
graphs from the system provide
compelling yet simple-to-grasp
data of the nature that is generally
preferred by managers (Choo.
2002).

Additionally. these reports
will assist managers in analyzing
and explaining budget variances
for a particular time period. as
data reflecting increased or
decreased census associated with
increased or decreased staffing are

NURSING ECONOMIC$/March-April 2005/Vol. 23/No. 2

readilv available. Again. using data
for efficient staffing and presenting
administration with detailed. up-
to-date reports supporting staffing
levels is an important management
skill for unit managers to master.

From a nursing informatics
standpoint. knowledge manage-
ment is a kev issue in the hospital
environment todav  (Bakken.
2001). Graves and Corcoran (1989)
define nursing informatics as a
“combination of computer sci-
ence, information science. and
nursing science designed to assist
in the management and processing
of nursing data. information and
knowledge to support the practice
of nursing and the deliverv of
nursing care” (Graves & Corcoran,
1989, p. 227). For nursing admin-
istration. the recognition and
embracing of nursing informatics
as a "...science designed to assist
in the management” (Graves &
Corcoran, 1989, p. 227) is an
appropriate first step, vet a large
paradigm shift for many in health
care organizations todayv.

There seems to be a wealth of
knowledge at the nurse manager's
fingertips. with much of it collect-
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ed in a fairly sophisticated
system. However, the infor-
mation needs harvesting and
sharing, with adequate inter-
pretation, application, and
dispersal of findings. For this

to be realized. nursing man-
agement must partner with
information technology ser-
vices, along with accounting ser-
vices, working together to design
systems that will facilitate the pro-
vision of patient care at an opti-
mal, cost-effective  level.  As
Minsky (1986, quoted in Choo,
2002) states. “verv few of our
actions and decisions come to
depend on any single mechanism.
Instead. they emerge from con-
flicts and negotiations among soci-
eties of processes that constantly
challenge one another™ (p. 2).
Nursing leadership must initiate a
nursing/informatics/management
society that will create and grow
in an environment of shared chal-
lenges.$
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