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CHAPTER 1: INTRODUCTION

CONDITIONS THAT LED TO THE SELECTION OF THIS TOPIC

Implementation of computer information technology m

changes not only the information available to a hospiLal staff, 0' 0
C
0

but the workflow associated with its use. Although the C0C

technology has continually improved, the ability to implement

0

this technology has not kept pace. A visit to almost any m
z

hospital that has some form of automated support will confirm the MZ
-4

idea that just because there is an installed computer system does x
Zz

not mean there is necessarily a utilized or implemented system.

The degree of implementation can be viewed as a continuum ranging

from not using a system at all to full implementation. Along

that continuum is a point where there is still a requirement for

manual data entry of data that has been produced by another

computer. At another point on the continuum, reports generated

by the system are rewritten in another format. Even though the

information generated by the system may provide the capability to

make better decisions and interventions, the management

engineering process that must take place to reassess the total

workflow has not kept pace.

This management engineering process, when coupled with the

interpersonal work that must be done to change the behavior of

the workers involved with a system is termed 'benefits

realization*, for the purposes of this study. Benefits

realization involves the study of not only how workers do their
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work, but the optimum method of doing it.

Research conducted in 1981 (Cook et al as referenced in

Zielstorff 1985, 23) , ten years after the installation of a

system at El Camino Hospital, used the technique of comparing
0
a

this hospital to other hospitals without management information c
0
m

systems. This study found that much of the benefit of the

installation of a computer system may be due to the management o
m

engineering program (Zielstorff 1985, 23). This study also added Z
m

one more dimension- -when measuring the amount of time spent by 4
m

nurses it was found that even though there was a decrease in the m
z(n

amount of time required to perform clerical tasks, there was no

corresponding increase in the amount of time spent in direct

nursing care. This suggests that if there is not a benefits

realization program, time made available in one area because of

the installation of a computer system may not be invested back

where it is needed.

This is supported by Glazer, Drazen, and Cohen in their

article that appeared in the Journal of Medical Systems. They

state that only "one-third of all potential benefits occur

automatically or with limited management intervention. The

other two-thirds of the benefits require effort and planning and

are usually those with the largest efficiency and effectiveness

implications (1986, 51) . Correll (1985, 22) supports this idea,

and reports that hospitals have found sustained management

engineering efforts, that include reorganizing the workflow and

• m .............
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rewriting procedures, are required to realize the benefits of a

system.

This changes the way that the cost of a computer system

M
should be estimated. Traditionally only hardware, software,

0
0

training, installation, and maintenance costs are calculated. c0
m
0

Implementation costs, other than the initial file and table >

build, are recognized but not usually considered and in some 0

circumstances show up as cost overruns. The time required to z•K

complete the implementation show up as project delays. The 4
M

traditional system implementation involves some time where both Mz
(n)

the manual and portions of the automated system are operated with

increasing sections of the automated system added, tested, and

the corresponding manual portion discontinued, at least in

theory. In actuality many times the manual system is not

discontinued either because the automated system is not reliable

or it does not satisfy the information requirements of the users.

This has certainly contributed to weakened the initial euphoria

on the part of management that the impler -ntation of a computer

system will reduce the number of personnel required in a work

center. Conversely it has not completely reassured the worker

that he will not be replaced or displaced by the computer system.

There are serious efforts to try to quantify a method of

determining the cost/benefit of computer systems. In the

healthcare industry, it is becoming essential, not only to ensure

that the system is cost effective but that decision-makers are
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able to calculate the benefit in terms of increased productivity

or cost avoidance when making the decision to implement a system.

Richard A. Correll, President of California Health Management

Systems, in an interview published in Health Care Strategic

0
0Management (Correll 1985, 22) states that it is important to be c
0M

able to calculate the rate of return on new technology. He also 0

supports the idea that hospitals have found that sustained 0
m

management engineering efforts, which include reorganizing the Z
'Z

workflow and rewriting procedures, are required to realize the
m

benefits of a system. Leo W. Di Giulio and Tim K. Zinn (1987, M
z

23) state that the constraints of decreasing revenue brought

about because of the prospective payment system have caused

hospitals to evaluate capital expenses differently. Any project

that is capital intensive must also be cost reducing to be

considered, including hospital information systems.

They conducted a study that analyzed 4,000 activities within

26 departments of one 250 bed hospital and found that 33 percent

of all activities were devoted to managing data, not patients.

Of those activities, almost 90 percent were involved with either

forms processing, record keeping or phone communications (20).

They recognize that any benefit achieved through automation is

not inherent in the technology, but depends on the institution's

willingness to change the basic way things are done (23).

Paul R. Vegoda and Ellen Vanacore (1986, 11-23) echo Di

Giulio and Zinn's evaluation of the problems faced by hospitals
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today, but go further to say that the use of a fully integrated

hospital information systxm may be the only way a hospital has to

manage the information it needs to remain solvent. Although they

M
assert that a cost-benefit study must be completed to determine

0
the institution's potential return on investment, their study, c

0
m

which evaluated the system installed at the University Hospitalo

C)&t the State University of New York, v'-s conducted after the 0
m

system was installed. This was nne of the few studies that Z
K

quantified the value of a system. This was done by comparing the -4
m
x

expenses at the hospital with expenses at like hospitals and mZ
m

determining what costs had been avoided by having the system.

However, it was done after installation. This coincides with

Bender's assertion (Journal of Management information Systems

1986, 22) that the cost-benefit of information processing is, _t

best, determined "post facto".

Since the number of nurses assigned to patient care duties at

a hospital can be the critical element in the mly of the number

and acuity of patients that can be treated, it is essential that

the systems installed are those that are cost effective in terms

of the utilization of nurses' time.

Additionally, to successfully implement a computer system,

there must be enough of a perceived benefit to induce a staff to

utilize the capabiities of the system that are made available.

This is particularly difficult at this juncture because many of

the automated systems proliferated to military hospitals, have
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provided no direct benefit to the hospital staff, but have

required extensive data entry; therefore, this perception is

difficult to overcome.

APPLICATION TO THE MILITARY HEALTHCARE SYSTEMm

C
The ide3 that computer systems must be cost effective and C

M

that there must Ie a method of measuring tha4 benefit has

G)

implic-.tions that are applicable to the military healthcare o
m

system. The implementation of computer systems within the z
K

zmilitary healthcare system has as one of its primary goals, the
X

reduc~ion in the routine administrative tasks being performed by M
z
ri

healthcare providers so that they may be available to provide

additional patient care. As part of this goal, the quality of

the care currently being provided has the opportunity to be

enhanced when the healthcare provider has the all available

information about the patient he is treating.

The Project Manager for the Composite Health Care System,

the standard hospital information system that is being deplcyed

to the Department of Defense Hospitals, must continually compete

for inding at Congressional level. One of the contributing

factors is ',hat while the benefits of -he system can be modeled,

there is not enough experience with the system ye, to provide the

bottom line dollar figures as to what the savings will be. Some

of the components of the measurement will be readily attainable.

The change in the number of statements of nonavailability (while

controlling for the number of providers assigned), and the
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associated change in the costs in the Civilian Health Program of

the Uniformed Services (CHAMPUS) is one example. The change in

the number of lawsuits settled due to poor documentation in the

mpatient record is another example. The information concerning a
0
0change in the number of medication errors should be reduced as a C0
m
0byproduct of physician orders being typed and the checking of >
-4

drug interaction and contraindication at the time of order should 0
M

show a change in the care provided and can be quantified. The Z
m

decrease in the number of laboratory tests ordered because the 4
x

information is available can also be collected, but will require' z
(nma more subtle control.

What will be more difficult to measure is the change in the

way staff spend their time, hopefully, an increase in the amount

of time spent performing direct care tasks and a decrease in the

amount of time spent in indirect care. Before this change can

take place, the way staff currently spend their time must be

understood.

This paper will examine how nursing time is currently

utilized and compare the results to the study currently accepted

as the baseline for measuring indirect care time in the

Department of Defense. The potential benefit that is achievable

from the installation of a computer system in terms of changes in

the use of nursing time will be discussed as will the management

engineering that must be done prior to the implementation of a

system.
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STATEMENT OF THE PROBLEM

To examine the potential for decreasing indirect care time

by measuring the ratio of direct to indirect care on two

intensive care units and identifying potential methods of 'D

0
a

reducing indirect care time. C
0

To examine current intensive care unit staffing levels to a
4

0determine if the current staffing practices are related to 0
<

patient acuity or number of patients. Z

OBJECTIVESZ
mx

1. Conduct a literature review pertaining to z

a. Measuring nursing activity

b. Nursing productivity

c. Benefits realization programs.

2. Determine what percent of time is currently utilized for

direct, indirect, and unavailable for care time. Complete a

correlation matrix and analyze the significant relationships.

3. Compare the percentages of direct care, indirect care,

unavailable for care, and slack time from this study to the

results of the Misener Study.

a. Compare the percentages of direct care, indirect care,

and unavailable for care time in this study to the percentages

for each category in the Misener study for the total study

population, that portion attributable to BAMC, and that portion

attributable to BAMC critical care. Test the null hypothesis:

percentages of direct care, indirect care, and unavailable for
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care time for that portion of the Misener data attributable to

BAMC critical care units are not significantly different than to

the percentages of direct care, indirect care, and unavailable

m
for care time for the current study.

0
b. Compare the percentages of each category of indirect c

0M
0m

care time in this study to the percentages for each category in >

the Misener study for the total study population, that portion 0
m

attributable to BAMC, and that portion attributable to BAMC z

z
critical care. Test the null hypothesis: The percentages of I

m
x

each category of indirect care time for that portion of the M
z
in

Misener data attributable to BAMC critical care units are not

significantly different than the percentages of each category of

indirect care time in the current study.

c. Compare the percentages of the components of unavailable

for care time in this study to the percentages in the Misener

study for the total study population, that portion attributable

to BAMC, and that portion attributable to BAMC critical care.

Test the null hypothesis: percentage of time unavailable for

care for the Misener study for BAMC critical care data is not

significantly different than the percentage of time unavailable

for care in the current study.

d. Test the null hypothesis: percentage of slack time for

the Misener stuay for BAMC critical care data is not

significantly different than the percentage of slack time in the

current study.
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3. Analyze the percentage of time spent by each provider

category in each temporal category.

a. Headnurses.

- Compare the percentages of the components of direct, m

0
indirect, and unavailable care time for headnurses in this study c

0m

to the percentages in the Misener study for the total study

population and that portion attributable to BAMC. Test the null o
m

hypothesis: percentage of direct, indirect, and time unavailable z

z
for care for headnurses in the Misener study is not significantly 4

M
x

different that the percentage of direct, indirect, and time m
m
En
n!

unavailable for care for headnurses in the currei.t study.

- Compare the components of indirect care time for

headnurses in the current study to the Misener study and to that

portion of the Misener data attributable to BAMC. Test the null

hypothesis: percentage of the temporal categories of indirect

care time for headnurses in the current study is not

significantly different than the percentage of the temporal

categories of indirect care time for headnurses in the Misener

study or in that portion of the Misener data attributable to

BAMC.

- Compare the components of time unavailable for care for

headnursto in the current study to the Misener study and to that

portion of the Misener data attributable to BAMC. Test the null

hypothesis: percentage of the temporal categories of time

unavailable for care for headnurses in the current study is not
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significantly different than the percentage of the temporal

categories of time unavailable for care for headnurses in the

Misener study or in that portion of the Misener data attributable

M

to BAMC. 0
0

- Test the null hypothesis: percentage of slack time for c
0
m

headnurses in the Misener data for BAMC critical care is not0

significantly different than percentase of slack time in the 0
M

current study. Z
m

b. Wardmaatere. IZ

- Compare the percentages of the components of direct, M
z

indirect, and unavailable for care time for wardmasters in this

study to the percentages in the Misener study for the total study

population and that portion attributable to BAMC. Test the null

hypothesis: percentage of direct, indirect, and unavailable for

care time for wardmasters in the Misener study is not

significantly different that the percentage of direct, indirect,

and unavailable for care time for wardmasters in the current

study.

- Compare the components of indirect care time for

wa!dmamterg in the current study to the Misener study and to that

portion of the Misener data attributable to BAMC. Test the null

hypothesis: percentage of the temporal categories of indirect

care time for wardmasters in the current study is not

significantly different than the percentage of the temporal

categories of indirect care time for wardmasters in the Misener
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study or in that portion of the Misener data attributable to

BAMC.

- Compare the components of time unavailable for care for

M
wardmasterg in the current study to the Misener study and to that-

0
0

portion of the Misener data attributable to BAMC. Test the null c
0
m

hypothesis: percentage of the temporal categories of time 0

unavailable for care for wardmasters in the current study is not o

significantly different than the percentage of the temporal z
K

z
categories of time unavailable for care for wardmasters in the 4

M
x

Misener study or in that portion of the Misener data attributable M
z
(n

to BAMC.

- Test the null hypothesis: percentage of slack time for

wardmagters in the Misener data for BAMC critical care is not

significantly different than percentage of slack time for

wardmasters in the current study.

c. Wardclerke.

- Compare the percentages of the components of direct,

indirect, and unavailable for care time for wardclerks in this

study to the percentages in the Misener study for the total study

population and that portion attributable to BAMC. Test the null

hypothesis: percentage of direct, indirect, and unavailable for

care time for wardclerks in the Misener study is not

significantly different that the percentage of direct, indirect,

and unavailable for care time for wardclerks in the current

study.
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- Compare the components of indirect care time for

wardclerks in the current study to the Misener study and to that

portion of the Misener data attributable to BAMC. Test the null

hypothesis: parcentage of the temporal categories of indirectV M
0
0

care time for wardclerks in the current study is not c
0
m

significantly different than the percentage of the temporalo

categories of indirect care time for wardclerks in the Misener 0

study or in that portion of the Misener data attributable to z

z
BAMC. 4

m
x

- Compare the components of time unavailable for care for m
z

wardclorke in the current study to the Misener study and to that

portion of the Misener data attributable to BAMC. Test the null

hypothesis: percentage of the temporal categories of time

unavailable for care for wardclerks in the current study is not

significantly different than the percentage of the temporal

categories of time unavailable for care for wardclerks in the

Misener study or in that portion of the Misener data attributable

to BAMC.

- Test the null hypothesis: percentage of slack time for

wardclerke in the Misener data for BAMC critical care is not

significantly different than percentage of slack time for

wardclerks in the current study.

d. Registered Nurses.

- Compare the percentages of the components of direct,

indirect, and unavailable for care time for registered nurses in
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this study to the percentages in the Misener study for the total

study population and that portion attributable to BAMC. Test the

null hypothesis: percentage of direct, indirect, and unavailable

for care time for registered nurses in the Misener study is not-

0
0significantly different that the percentage of direct, indirect, c
0M

and unavailable for care time for registered nurses in the 0

current study. 0
MM

- Compare the components of indirect care time for z
K

zregisttrtd nurses in the current study to the Misener study and
mx

to that portion of the Misener data attributable to BAMC. Test M
z

the null hypothesis: percentage of the temporal categories of

indirect care time for registered nurses in the current study is

not significantly different than the percentage of the temporal

categories of indirect care time for registered nurses in the

Misener study or in that portion of the Misener data attributable

to BAMC.

- Compare the components of time unavailable for care for

registered nurses in the current study to the Misener study and

to that portion of the Misener data attributable to BAMC. Test

the null hypothesis: percentage of the temporal categories of

time unavailable for care for registered nurses in the current

study is not significantly different than the percentage of the

temporal categories of time unavailable for care for registered

nurses in the Misener study or in that portion of the Misener

data attributable to BAMC.
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- Test the null hypothesis: percentage of slack time for

2roigtered nurses in the Misener data for BAMC critical care is

not significantly different than percentage of slack time for

M
registered nurses in the current study.

0

0e. Licensed Practical Nurses. c

-. Compare the percentages of the components of direct,

indirect, and unavailable for care time for licensed practical 0

nurseg in this study to the percentages in the Misener study for zK
z

the total study population and that portion attributable to BAMC. 4
M
x

Test the null hypothesis: percentage of direct, indirect, and em
z

unavailable for care time for licensed ppactical nurses in the

Misener study is not significantly different that the percentage

of direct, indirect, and unavailable for care time for licensed

practical nurses in the current study.

- Compare the components of indirect care time for

licensed practical nurses in the current study to the Misener

study and to that portion of the Misener data attributable to

BAMC. Test the null hypothesis: percentage of the temporal

categories of indirect care time for licensed practical nurses in

the current study is not significantly different than the

percentage of the temporal categories of indirect care time for

licensed practical nurses in the Misener study or in that portion

of the Misener data attributable to BAMC.

- Compare the components of time unavailable for care for

licensed practical nurses in the current study to the Misener
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study and to that portion of the Misener data attributable to

BAMC. Test the null hypothesis: percentage of the temporal

categories of time unavailable for care for licensed practical

nurses in the current study is not significantly different than

0
the percentage of the temporal categories of time unavailable for c

0
m

care for licensed practical nurses in the Misener study or in 0

that portion of the Misener data attributable to BAMC. 0
<
M

- Test the null hypothesis: percentage of slack time for z
m
zlicensed practical nurses in the Misener data for BAMC critical q
m
x

care is not significantly different than percentage of slack time m
z

for licensed practical nurses in the current study.

f. Practical Nurse Specialists, 91C's.

- Compare the percentages of the components of direct,

indirect, and unavailable for care time for practical nurse

apeo@ailit 910's in this study to the percentages in the Misener

study for the total study population and that portion

attributable to BAMC. Test the null hypothesis: percentage of

direct, indirect, and unavailable for care time for 91C's in the

Misener study is not significantly different that the percentage

of direct, indirect, and unavailable for care time for 91C's in

the current study.

- Compare the components of indirect care time for

practical nurse specialists, 9iC's, in the current study to the

Misener study and to that portion of the Misener data

attributable to BAMC. Test the null hypothesis: percentage of
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the temporal categories of indirect care time for practical nurse

specialists, 91C's in the current study is not significantly

different than the percentage of the temporal categories of

m
indirect care time for practical nurse specialists, 91C's, in theV

0
0

Misener study or in that portion of the Misener data attributable c
m0

to BAMC.

- Compare the components of time unavailable for care for o
m

practical nurse specialists, 91C's in the current study to the z
mz

Misener study and to that portion of the Misener data m

the temporal categories of time unavailable for care for

practical nurse specialists, 91C's, in the current study is not

significantly different than the percentage of the temporal

categories of time unavailable for care for practical nurse

specialists, 91C's, in the Misener study or in that portion of

the Misener data attributable to BAMC.

- Test the null hypothesis: percentage of slack time for

practical nurse specialists in the Misener data for BAMC critical

care is not significantly different than percentage of slack time

for practical nurse specialists in the current study.

4. Analyse the relationships between selected variables of

interest: direct, acuity, and shift.

5. Analyze the relationship between the variables to

determine the predictors of direct care time.
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a. Test the null hypothesis: Differences in acuity have no

effect on the amount of direct care time.

b. Test the null hypothesis: A change in the amount of

clerical time has no effect on direct care time.-

c. Test the null hypothesis: Provider category has no c
m0

effect on direct care time.

a. Compare the percentages of direct care, indirect care, <
m

and unavailable for care hours on two medical intensive care z
K

z
units. 4

m
X

a. Test the null hypothesis: direct care time on Unit 1 is m
z
m

not significantly different than direct care time on Unit 2.

b. Test the null hypothesis: indirect care time on Unit 1

is not significantly different than indirect care time on Unit 2.

c. Test the null hypothesis: unavailable for care time on

Unit 1 is not significantly different than unavailable for care

time on Unit 2.

d. Test the null hypothesis: acuity on Unit 1 is not

significantly different than Unit 2.

e. Test the null hypothesis: clerical time on Unit 1 is

not significantly different than clerical time on Unit 2.

f. Test the null hypothesis: time spent preparing supplies

and equipment on Unit 1 is not significantly different than on

Unit 2.

g. Test the null hypothesis: time spent in conference on

Unit 1 is not significantly different than time spent in
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conference on Unit 2.

h. Test the null hypothesis: Wait time on Unit 1 is not

significantly different than wait time on Unit 2.

m
i. Test the null hypothesis: Personal time on Unit 1 is

0
n

not significantly different than Unit 2.
m

j. Test the null hypothesis: Percent of Agency Nurses on

Unit 1 is not significantly different than Percent of Agency 0
m

Nurses on Unit 2.Z
m
z

k. Test the null hypothesis: Percent of Registered nurces m

-V

on Unit 1 is not significantly different than percent of M
m

registered nurses on Unit 2.

1. Test the null hypothesis: Percent of Paraprofessional

nurses on Unit 1 is not significantly different percent of

paraprofessional nurses on Unit 2.

7. Produce a picture of current staffing levels on two

intensive care units.

a. Build and analyze a composite of current staffing by

category of nursing personnel.

b. Build and analyze a composite of the nurse to patient

ratio for registered nurses and paraprofessional nurses.

c. Compare the current staffing to the staffing authorized

by the Workload Management System fur Nursing.

8. Analyze any automated support available on the units Lo

determine whether or not it co d be used to reduce indirect care

time.
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CRITERIA

The data will be -ollected on two intensive care units at

Brooke Army Medical Center.

M
All statistical analyses will be tested for significance at

0
0

the 95% confidence level, or restated, the probability must be c
m0

less than .05 that the results are due to chance.

ASSUMPTIONS 0
m

The assumption is made that the methodology used by Misener Z
m
z

et al was the same methodology adapted by the current researcher. 4
M

To decrease the probability that there would be differences the m

inI

definitions for each category of care were utilized as was the

data collection format.

This is essential to the conclusions drawn in the study

because the Misener data becomes the baseline or time one data

and the current data are time two.

LIMITATIONS

The researcher is not an expert in the area of nursing

productivity. To compensate for this limitation, the researcher

did not try to evaluate if direct care time was appropriate or if

time being spent with a patient was direct care time. In

gathering the data used in this study, direct care time was

awarded if a nurse was with a patient or with the patieit's

lamily, regardless of what the nurse was doing.

REVIEW OF THE LITERATI-RE

Measuring Nursing Activity
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The literature was reviewed to determine whether there

was an existing method that had been previously used to

measure nursing activity. The first criteria used to accept or

m
reject a method was that it could not add an additional M

0

requirement to the nursing staff. Therefore it had to either use c
m

data derived from measurement that was all ready ongoing.
4

0
Otherwise, the data would have to be collected by an observer or

m

observers from outside the department. z

z
Jost (1986, 29) cautioned that people do not always have m

XM
an accurate perception of their work habits or the amount of M

m
time they have spent performing various activities. He

recommended using a method that was not completely dependent

upon self assessment, therefore, data collected by an outside

observer was preferable to data currently being collected.

Reider and Kay's study (1985, 87) added the information

that nursing time could be categorized into direct and

indirect care. Hagerty, Chang, and Spengler further refined

this classification into direct, indirect, and non-patient

care activities (1985, 11). Operational definitions for

these terms as they have been used in this study are

located at Appendix A.

Several systems were analyzed to determine if they could

be used to distinguish between direct and indirect care.

Hagarty, Change, and Spengler (1985, 9-14) presented a

system based on acuity. While they emphasized the need for
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classifying patients based upon their acuity and therefore,

the amount of resources needed to care for them, there was no

method for determining the actual number of care hours that

had been expended. While this system did not provide a tool
-M
0

that can be used in this study, it did establish the requirement 0v - C
0m

of controlling for patient acuity when measuring direct and 0

indirect care. 0<
m

Due to the legislative requirement for Department of z

Defense hospitals to implement a system which will group Z
M

patients into diagnosis related groups (DRGs), a study that
z
inm

evaluated their use as a method for determining the amount of

nursing time expended was reviewed. Kreitzer et al found

that "many DRGs contain patients with heterogeneous patterns

of resource consumption, including nursing care' (1984, 527).

Green, et al (unpublished, 3) used the Workload Management System

for Nursing (WMSN) 'to construct a nursing intensity based

severity instrument' to ameliorate the DRG heterogeneity problem.

This system is currently in various stages of implementation at

all Army medical treatment facilities. It therefore met the

requirement not to add to the workload of the nursing staff. The

validity and reliability of the tool have also been attested to

(Giovanetti 1982, 3-4). Since it was also a measure of acuity,

it showed promise.

The WMSN was analyzed and was found to assign point values

for each nursing activity performed. The value reflects the time
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necessary to perform each direct care activity. Each point

represents 7.5 minutes of direct nursing care time. Each day the

sum of points is calculated and the patient is classified into

one of six acuity categories. Since the documentation statedm
0
0that indirect care time was included in the measurement, it was c0m

0
essential to determine how the value for indirect time was

derived. A set of data prepared by Brooke Army Medical Center 0
m

using the WMSN was obtained and reviewed. The data accounts for z•K
z

the number of activities performed multiplied by their weighted 4
M

value. This is multiplied by 7.5 minutes to determine direct M

care time, as assigned by this system. This tool does not assess

the actual ratio of direct to indirect hours. There is also no

measure for determining the actual amount of indirect time.

Indirect time is dependent to the independent value, direct time,

which makes this tool inappropriate as the only measure to be

used for this study. However, it can be used to control for

differences in acuity.

The Sherrod et al study was reviewed to determine how the

indirect component of total time had been established so that the

established methodology and collection instrument could be used.

However, it was determined that indirect care time was derivative

by design and was included in direct care time (1981, 3).

However, Misener et al conducted a study to complete the areas

not covered by Sherrod et al.
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The Misener study considered activities in the two other

categories: indirect patient care and unavailable for patient

care (1983, 2) , which when added to direct patient care equal the

total amount of nursing care time available. This model provides M
0

a data collection instrument that was pre-tested for validity, C0
m

0
operational definitions for all categories of activities, and>

a training package to be used by ratcrs. Across the nine sites 0
m

that were used in the study, 107,700 data points (ten minute z
m
z

segments) were monitored using a random work sampling method (6) .
x

Indirect care comprised 60.6 percent of nursing time, 24.5 M
C

percent of time was spent providing direct care; and 15 percent

was time unavailable for care. Figure 1 summarizes the decision

process developed as a result of the literature review in this

section.
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Figure 1: Criteria for Measurement

WESN
Sherrod Methodology M

Mfisener Methodology 0
Adams & Hagarty

0

Jost: 1986 0
Does the instrument M<

use self assessment as YES - REJECT
zthe only criteria .M
Z
-4

x
NO M

mz
Znm

Does the
instrument provide

a measure for actual NO - REJECT Sherrod, Hagerty
number of hours Chang,& Spengler

I
YES

Does the
instrument distin-

guish between unavail
+ indirect + direct NO -- ACCEPT WITH WEN

I CONDITIONS

YES

I
Does the

instrument control

for acuity NO -4 ACCEPT WITH Misener
CONDITIONS

Analysis: Four methods shown as input were analyzed by traversing the decision tree. No one model could meet the third and
fourth decision points. Therefore the WMSN was selected to control for acuity and Misener et al was selected to differentiate
between each category of indirect care and distinguish between (unavailable for care and indirect care) and (direct care).
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Nursing Productivity

The Misener study ends with a challenge. The author states

that what is reported is what was measured, not what is optimum.
0
0From this challenge it would seem that there should be a more c
0

productive way of doing business. The studies that have been >
4

reviewed to this point have attempted to match the resources to o
m

the requirement. For this purpose they have been rigorous and Z
C
z

well-suited. However the next step is to take the data that is a 4
M
x

produced as a result of a study and utilize it to determine what
Z
C,,

is optimum and what can be changed to increase the productivity.

Productivity is defined in this case as the nurse to patient

ratio as controlled by acuity. An increase in productivity would

be shown by a decrease in the ratio.

Usually if productivity is the topic of discussion, it is

a management effort to accomplish the same amount of work

with less staff or accomplish more work with the same number

of staff, state Williamson and Johnston in an article on

improving nursing productivity (1988, 49). Callaway and Major

(1988, 21) explain this as the requirement for the health care

manager to attempt to make any savings that are possible to

compensate for constant r-st increases and reimbursement

decreases. They affirm that managers of intensive care units

have responded to this by developing scoring systems that attempt

to quantify nursing workload.
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The work to be done on a nursing unit is a function of

the number of patients, the intensity of treatment and the

acuity of the patients, states Manthey in an article (1988,

23) that explores the demands on a staff nurses time. If there
0
ais more work than hours to do that work, there is a dilemma. C
0
m

How does the staff nurse decide what will not be done?

"Documentation protocols should be established to reflect this 0
m
Mdecision-making and quality assurance scores should reflect this Z
K

reality' states Manthey (1988, 24). Davis (1987, 164) provides z
m

the idea that all courses of treatment should have a flowchart Z
in

showing the critical path. When the completion of a procedure

delays the course of treatment, this should be recorded as a

utilization review finding.

A realistic patient workload system for nurses must be

developed over time assets Nauert et al (1989, 25). The system

in use at their hospital has 37 weighted indicators of nursing

need. This system, like the Nursing Workload Management System,

also totals individual patient weights then places the patient

into a category. The categories are also defined by the required

number of nursing care hours. A standard number of hours that

has been developed based on the hospital's experience, a

consultant, and other hospitals using the Medicus Type 5 Patient

Classification System, are multiplied by the number of patients

in each category. This number is divided by the number of staff

planned for that shift. The quotient becomes the individual
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nurse workload index. This index is multiplied by the percent of

care per shift. The planned distribution of staff at this

hospital for an intensive care unit is: days 33%, evenings 35%,

and nights 32% (29) . The manager making the staffing decisions M
0
0

has the responsibility of scheduling staff based upon the c0
m

individual nurse workload units required and the staffinga

percentage by shift. Compliance with the system is monitored to 0

ensure that the individual workload index is within the Z
K
z

acceptable range. -4
M

Davis (1987,164) found the amount of indirect support that M

is optimum can be determined by determining the ranges of highest

and lowest ratios achieved for each category of indirect time.

The benchmark is set at the mean or just above according to the

distribution of the data. Davis also says that a review should

be made annually to determine if the standard ratios require

revision. This idea is expanded by Adams and Duchene. The

system developed by nursing administrators at Riverside Medical

Center is reevaluated every six months. Each category of

indirect care time is reviewed by evaluating how much time was

spent in that category. Direct patient care is analyzed by

reviewing the procedural time, standards dictionaries, noting new

procedures, frequencies of tasks and numbers of personnel to

perform those tasks. This is accomplished to insure that changes

in nursing practice are reflected in the measurement instrument

to maintain content validity (1985, 15).
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Benetits Realization

To determine what methods had been utilized in an effort to

decrease indirect care time, studies that reported the after

effects of the adoption of an acuity system were reviewed. A
0
C

study by Fracassi (1987, 66) sought to answer the question, "Can c
m0

productivity, efficiency and quality of patient 
care be improved

and money saved too?" She refers to a study by Deane, et al 0
M

(1986, 174-8) that found that "registered nurses spend an average K
mz

of 73 minutes per 8-hour shift on documentation... interestingly -
x

the nurses' time spent in documentation was inversely related to M

the number of assigned patients. Fracassi states that methods

that eliminate costly duplication and repetition in nurse

charting while increasing the quality of the charting must be

developed. She reports the results of a project undertaken by

the hospital where she works to replace the current forms used

for documentation. An Ad Hoc committee was formed that reviewed

documentation procedures from other hospitals and developed a

prototype that was tested and revised. After implementation the

change in the cost of overtime when controlled for staffing

levels and patient acuity was calculated and found to be

substantial. She found that "Altering the documentation process

may be an important step in improving productivity, efficiency

and quality of patient care-while saving money for the

institution." (67).
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One of the notable aspects of the acuity care plan system

described by Adams and Duchene (1985, 16) is that as part of the

project the medical and nursing documentation of the patient's

M
chart has been integrated. They have eliminated the duplication

0o
of paperwork. They describe this as a change to a 'holistic C

0
mC

approach to patient care" because nurses and physicians are both

C)

working from the same documentation. They have also found an 0
m
Mincrease in the accuracy of the patient record. This is not the z• K
M
z

only benefit to be obtained from integration of the approach to q
m

patient care. Knaus, as referenced by Antubas (1988, 648) M

reported that "The best outcomes for patients were achieved when

there was a combined effort by physicians and nurses. The

results also suggested that "reduction in mortality was not

limited to the severity of illness or diagnosis. The overall

outcome of the patient was influenced largely by unit staff

interaction and coordination. Although this may seem to be an

obvious finding, current documentation practices at all hospitals

do not support this. The practice of having the physician and

nurse complete separate patient history forms, independent of one

another is one example.

The approach taken by Methodist hospital (Hillestad and

Bower, 1989) is to seek automated support for the development of

nursing care plans. At this hospital there is an acuity system

in place, but nursing administration readily admits that staffing

decisions are not usually made based upon the results. They have
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little confidence in the ability of the system to match workload

to staffing requirements. The nurse administrator has

established criteria for selection of a new system. The system

must produce a nursing care plan and as a byproduct compute how M

0
many staff are needed to support this plan. Additionally the 0

C

0
system must be compatible with the current hardware and software. a

This approach demonstrates that the requirement to input the o
m

patient's needs and only receive back the number of staff needed z
m

to support that requirement is not perceived as enough of a 4
mx

benefit to induce the staff to do the data entry. The other MZ

conclusion that can be drawn is that there is not enough of a

perceived benefit to be gained by this staffing information to

warrant the cost of purchasing, installing, and maintaining

separate hardware and software.

Wiley and Campbell (1986, 7-18) suggest an organizational

assessment process that elicits employee participation in

determining what procedural changes are needed. This process

begins with a review of the current flow of patient information

within the unit and between the unit and the rest of the hospital

should be documented. A copy of each of the forms and written

reports currently in use should be reviewed to determine which of

the forms can be replaced. Every log that is in use should be

identified and the information contained in that log should be

analyzed to determine why it is maintained.
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A series of meetings should be held with the staff. If

there is a computer system that is going to be installed, these

meetings should review the capabilities of the system (Gibson

m1986, 203) and the set of benefits that will automatically 3e
0

derived from the system's installation. The potential benefits c
0
m
0of the system, those that will not automatically occur, should >
-4

C)also be discussed. The results of the workflow analysis, forms, 0
m

and log analysis should be identified so that duplication can be zK
m

avoided. Z
m

One of the first areas which must be resolved during these
Zz

meetings is the delineation of the new responsibilities that have

been brought about because of changes. If these changes have

been brought about to support the implementation of a computer

system, the data entry of physician's notes is an example of one

of these requirements (Essin et al 1985, 2172).

During this phase of the Benefits Realization Program, the

standard operating procedures should be reviewed to identify

functions that are repetitious and no longer needed (Glazer, et

al. 1986, 53). A plan should be developed, primarily by the

staff that includes analysis in several areas: (1)

opportunities that exist in the department to correct problems or

enhance operations, (2) which of these benefits are high priority

and should be addressed, (3) what steps should be taken to pursue

these benefits, (4) what factors may inhibit achieving these

benefits, (5) risks from pursuing or not pursuing these benefits,
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(6) who will be responsible for implementing various parts of the

plan, (7) timefranes for these changes (Glazer, et al. 1986, 55).

Regarcless of whether a computer system is involved in the

benefits realization program, one element of the program should m

0
be a focused study to analyze how the staff currently spends o

0

their time. Williamson and Johnston (1988, 52) assert that the 0

data should be summarized and compared by skill level, by shift, o

by unit, and by timeframe. Their study based on more than z
K

100,000 individuals observations in two hospitals over seven Z
m

years also persuaded them that 'the important priority of nz

enhancing nursing productivity should be directed first toward

reducing indirect labor requirements." They found that the

collection of work sampling data was essential in "understanding,

evaluating, and improving nursing productivity.' They recommend

that once the data was collected a list of questions be generated

from the findings that seem 'out of line". From thesu questions

a plan could be developed to further examine those components.

The example given is the amount of time spent in phone duties. A

focused study to collect details on the purpose, time,

frequencies and the reason that the call had to be made could be

completed. These focused studies could lead to conclusions that

result n changes that reduce The time spent in this activity.

PERMISSION FOR DATA COLLECTION

Permission to collect data on two nursing units was obtained

from the Department of Nursing. A limitation was placed on the
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selection of thp units to medical intensive care units, rpther

than surgical intensive :are units.

The su-ervisor of the intensiv! care units was contacted.

M
He arrang i a meeting with the two headnurses from each unit.

0
0

The proje-t was explained to the heaunurses who introduced the c
0M
0researcher to their staffs. >

0
m

z
MM
z
-4

z
rn!
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RESEARCH METHODOLOGY

Data Collection

The data was collected using the work sampling method, used

by Misener et al (1983, 5) that he attributed to a technique m
0
0reported by Abdellah and Levine (1954). Data was collected at C
0
m

predetermined intervals, and extrapolated over the interval. For 0

this study, as with the Misener study, the interval was ten 0
m

minutes. The time spent in each activity category was recorded z
m
zat each ten minute intervals. The eleven activity categories -4
M
X

are: m
z
(n

-1: Direct Patient Care

0: Unavailable/Personal Activities

1: Off unit activities

2: Communicative Acts

3: Preparation of Medications, Supplies, and Equipment

4: Charting, Chart Reference, and Clerical

5: Conferences

6: Travel and Transportation Tasks

7: Administrative Tasks

8: Environmental Control Tasks

9: Wait Time

Activities zero and one were added together to obtain

unavailable for care time. Activities two through nine were

added together to obtain indirect care time. Operational

definitions for each of indirect categories are at Appendix A,
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Operational Definitions. Rater Instructions for completing the

work sampling are at Appendix D. An example of the form, adapted

from Misener et al (1983, Appendix 11A) is also included. If

there was to be more than one rater collecting data, rat=is would
0

undergo rater training. The training program, adapted fromo

Misener et al (1983, Appendix 14) is included at Appendix E,

Rater Training. The rater training would be used as a method for 0
m

increasing the interrater reliability. One form was used per z
m
z

nursing unit, per hour during the data collection period. All 4
mx

three shifts were sampled. z

For each shift that was sampled, a record of the number of

patients at each acuity level, as defined in the Workload

Management System was collected. If there was a patient

admitted, discharged, or transferred, that patient was counted as

being present for that shift.

The second part of the data collection effort was a review

of all of the systems currently in use collecting patient data at

12.7% Brooke Army Medical Center.

Data Analysis

After the data collection was complete, two databases were

constructed. The first contained one record per provider per

observation period and was used for comparison with the Misener

study and for the unit to unit comparison. The second contained

one record per observation period and was used to compare the

current staffing to the staffing recommended by the Workload
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Management System for Nursing.

Comparison to Non-Military Facilities

Four hospitals were visited: Southwest Methodist (large,

not-for-profit), Humana (large, for-profit), Veterans
0

Administration (large, government, teaching), and McKenna (small, 0

m0

not-for-profit, community). At each hospital nursing

administration provided staffing information for intensive care 0

units and information concerning the use of an acuity based z
m

z
system to support staffing decisions. The patient information 4

mx

systems that were in use were reviewed and discussed. Since the
z

two categories of indirect care that had shown the most increase

and consumed the most indirect care time were clerical and

preparation of supplies and equipment, the methods used at these

hospitals to support these two functions were reviewed.
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CHAPTER 2: DISCU8SON

DATA COLLECTION

During the month of November 1988 data was gathered on am
0
0unit that was not one of the two units selected for the study. c0
m
aThis was done to attempt to avoid the learning curve and to >

increase rater reliability. 0
<
M

During the months of December 1988, ...... z

January 1989, and April 1989 data was ::*:-}'::'x' 'I 'm

collected on two intensive care units. .

Data was collected during .the hours shown

at the inset. Care was taken to insure ' "x' '

that data was collected on all shifts and

on weekdays and weekends. To guard i' ' '' 'i

against weighing the data toward a .........................................

particular mix of staff or patients, Table 1

collection was never done for more than

two hours on either of the units in any one shift. To further

protect the data from the learning curve of the researcher, data

collection was done on one unit for two hours and then done on

the other unit rather than collecting all the data from one unit

and moving onto the next. Interrater reliability was not an

issue because data was gathered only by the author. During each

data collection shift the pattern of moving through the unit was

vai.ied. Additionally, the researcher moved out of the way of the
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staff to avoid influencing their normal patterns and to

discourage extended conversatio.n. At the start of each

observation period, the schedule was reviewed and the name and

title of each of the nursing staff scheduled for that shift was M

0
awritten on the data collection sheet. The head nurse, charge o
0
M

nurse or wardmaster for that shift was contacted, if availabl-, V

and the assignments of patients to nurses were reviewed. During o
<
M

data collection, each nurse was asked to furnish the acuity level z
M

of their patient. This served as a double check that the correct Z
M
X

nurse-patient relationship had been annotated and allowed the M
z
(nnurse the opportunity to determine if they wanted to recompute

the acuity worksheet, although this never occurred. If there was

a patient for which the acuity had not yet been computed, the

staff calculated the acuity prior to the end of the observation

period. The acuity utilized was the last acuity calculated in

the records.

STATISTICAL FINDINGS FOR CATEGORIES OF CARE

Direct, Indirect, and Unavailable For Care

From the resulting database, ................................

descriptive statistics were computed. ......t.e.o. ... ....r.. ..e.

Dired -449 36
There were 2046 potential observations .....

U--nava i 244~~~ii ii~- i -ii>
which equated to 341 nursing hours. Total OI . MAX.

During these observations there were 147

observation points deducted because the Table 2

staff member did not work through the
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total observation period. This occurred when the observation

period was close to or during a shift change and there were staff

members from both shifts present. The number of actual

Xobservations was 1899. The amount of direct care time for the M

0
complete sample is 23.6% or 449 of the 1899 observations. The C

0

amount of indirect care time is 63.7% or 1206 of the 1899 0

observations. The amount of time unavailable for care was 12.7%
m

or 244 of the total observations. z
m

These percentages are compared to the findings of the z
-4
m
X

Misener, et al study (1983).
z
inIn c o m p a r i n g. . ... ............................................................

....................................... ......... .................
t h e f i n d i n g s o f t h i s S i'-*)*.* fl.( 2 1 DA..UC"-"* .$ . C ... . ...[.B C(2} cc . '.[. '. . [ .[. . '. '-.

study to the results . . ..4.5* 2Q... . [. ... .. .......... . ........

35. .- .......

of the Misener ...... . ...5.S .9 ..... 3.7........1 1

study, for the nine .. h j i : i . . .. . ./ .. . .... -- - .- -- - -,. . . .. . .. . . .

hospitals and six ........ ..............

services that were .... .... . . .. ..v.... .... ...... ...... ...

Table 3
included, there

appear to be similar percentages attributable to each of the

three categories. However, if the results for just Brooke Army

Medical Center in the Misener study are compared, there is a

slight decrease from 29.3% to 23.6% shown in the direct care

percentage since 1983 when the data was collected. There is an

increase in the amount of time that was unavailable for care from

11.8% to 12.7%. There is also an increase in the amount of
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indirect care time from 58.9% to 63.7%.

If the Misener data is further examined and ..... v..........
.................. .....................I.

only that portion attributable to critical care Chani
.......................

at BAMC is utilized there is even a further .v....-..-:,--. ..
v.ndirect.V.. 14.i2Xi. 0

departure between the percentage of direct care -'Ci:i:::--.-*: c
.. •. ....... .. . . • ... .. • ... -m

in 1983. Percentage of direct care for the 0
Table 4 -4

0
Misener study was 35.4% compared to 23.6% six 0

m
years later; a decrease of 11.8%. Indirect care had risen from z

Z
51.5% during the Misener study by 12.2% to 63.7%. Time 4

mx
unavailable for care had decreased by .04% from 13.1 to 12.7. M

z
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Table 5 shows the results of M -.

0EVOISON DOIR, 0 I M ...* .......
the test to determine if the

..... .. .. .. ... . ... .. .~:e m . e ..
difference between the ......... ........61

percentages of each category from .. :.-

that portion of the Misener data -4 --- ----- c

D3hEC..3...24 . 59 ~M
attributable to BAMO and the Al *i7 -io 1 9A:**:K

current data are significant. ...... .......

The CHI-Square value of 3.658 ... zu::K:

with 2 degrees of freedom is not ... ...... ........-

significant at the .05 level, ...... .- -_4 ..............

therefore the null hypothesis ...... ~9.
.............. ................O..r402............

cannot be rejected.*:iv:: 0

..... . . . . . 4

.. .. :: ... 0 O . Q::::

.. .. .. .. .. ...e .................7. .

Table . . .. . . .. . .. . . .. . ..5. .

.nd.rec C-. . . .. . . ..re. . .. . . . .
Table........... 6 shows.. th caeore.o.ndrctcre.henmbro

observations~~~......... an h ecn fidrc aetm pn nec..

It is.espeia.ly .ntee.ting.to.ote that he amount.f.clerica
time is almost a.magnitude.igher.than.any.of.the.othe

caeore of. indrec care... time.........
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In ranking the percentages of ......
/-///-/i-i--.Num~,er Peicent iPercent .i

total time and percentages of -'Qf:::.ot li-.of

indirect care time: 20.6% of the . . . . . .a. ? -. v. ....

total time which was 32.5% of indirect C.e..a. *' 2 *.6 ....4i *-. . -"paati, -' _' -. {} //. 3/i

care time was spent performing -:cC. iti'.'67 89 138
W i/lak .. ..12.4. .. M

clerical functions, primarily C0feeiie -12-75-.S

charting; 11% of the total time which :Trage:.ie:qI5e i..v 0

3 . . .. . . .
was 17.3% of indirect care time was I... TC .20.6 .7. .000 z

spent preparing supplies or equipment ........ -.- .--.. .........
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1

for use; 8.8% of the total time or Table 6 m
Z

13.8% of indirect care time was spent M

in communicative activities. Waiting or slack time accounted for

7.9% of the total time or 12.4.% of the indirect care time. This

is time that the nurse was available to provide care, but was not

doing any of the other activities. Conferences accounted for 7.5

of total time or 11.8% of indirect care time. Much of this time

was spent at shift change in the formal conference that occurs

between the departing head nurse or charge nurse and the oncoming

shift. Administrative time accounted for 2.9% of total time or

4.5% of indirect care time and was utilized primarily by

headnurses, wardmasters, charge nurses and wardclerks. Travel

time, that time required to move from one place to another

accounted for 2.7% of the total sample or 4.1% of indirect care

time. This included within the nursing unit and to other parts

of the hospital. It was surprising that this percentage was so
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low when compared to other categories because of the attention

given to this category as one of the significant contributors to

overhead and the numerous initiatives to reduce the time spent

transporting patients from one location to another. 0v

0
Environmental time accounted for the final 2.3% of total time and C

0

3.44% of indirect time. a

Table 7 shows data from oD

.....................................................<

the Misener study for all . ... yot[1.... at.: uc 6Ai C mZ

sits ndsevies n olmn...................cc.......

...........>>>! ~ ~ . ..............)i...........i>[ .[ > i3 .> ) ...
sites and services in them i O- -- --1, the Misener study for t .. .9,....[ ....

BAMC critical care data in .4¢f.~ 3{. .}z . 5 7/..5%z.....

Column 3, and the current .). .. tiv...1.4 ... 75 2-.-

study in Column 4. The ... hDE I-) .*:0i>oz-z :}3."%-1 "---

. M ........... % .. . .........

categories that show the.v.vvvvvvvvvvvv.vvvvvvvvvvv.

most change are clerical,%..

Table 7
which in the baseline study

accounted for only 11i% of the total time, 9.1% at BAMC, 8.8%. for

BAMO critical care, and 20.6% in the current study. Preparation

of supplies also showed an increase. The Misener study

established a baseline of 5%., with BAMC utilizing a slightly

higher percentage at 5.6%. BAMC critical care showed a slightly

higher percentage at 6.4%; however the increase to .% of the

total time requires further investigation. Time required for
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communication is currently 1% lower than the total Misener study

and that portion of the data attributable to BAMC and 1.5% lower

that for BAMC critical care. Time spent waiting, is currently

.8% lower than the Misener study and for the BAMC data, but 2.8%-
00

higher than BAMC critical care in 1983. Time spent in c
0m

0

conferences is 3.6% higher than the Misener data but only 3.2%o

higher than BAMC data, and 3% higher than the BAMC critical care 0
m

data. The percentage of time currently devoted to administration z

m

z
m

x
dedicated to this in 1983, 11.4% dedicated to administration at M

z

BAMC, 7.5% at BAMC critical care, but only 2.9% currently used.

Since this time is primarily accounted for by the presence of a

headnurse or wardmaster, the percentage of time data was

collected on each shift would contribute to this difference.

Misener collected 64.7% during the day shift, 22.9% during the

evening shift, and 12.5% during the night shift (Table 3, Page

22) , versus 44.9% during the day, 30.3% during the evening, and

24.8% during the night shift.

To compare the temporal categories of indirect care from the

current study to the Misener study, it is necessary to look at

indirect care independently, as shown in Table 8. The data from

the Misener study are shown in the first column. Clerical time

was 18.3% compared to 15.4% found at BAMC for all wards and

units. When this is compared to the 32.5% currently utilized,

there is a difference that requires further investigation. The
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next category of indirect care .-. : .: :.v1 . -:.. : :.

time, preparation of supplies and . .....

equipment accounted for 8.2% of $ ple- .-W -.-

indirect care time for the total " 1.Z ..'. .2(). .'(..) ' m. . .. . . .. .. .... .. .. . . .... .... .. .. ..... .. . ... . /.. ... .. .. . .. .. ."M"

.. ... . . . . ... ...
sample during the Misener study. ....rpepat-o - . % -- .] .2.%.-7. Z C

When only the portion i.t..w d . .... ... . ' 14

attributable to BAMC is reviewed " -- -Z 0

there is a 1.3% increase from the -Erit:>-;2%7-O--31-z

z
baseline~~~~siii' study to Pa5%. Wh0 th ................ .

data from the Misener study . ...... Mz
. . . . . . . . . .... .. . . ..n. . . . . . . . . . . . . ... 2
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . z l

pertaining only to critical care i ' .... -.. '. - -- -. .. . .. .. ......................... . ..

at BAMC is reviewed the trend Table 8

again moves to a higher

percentage (12.4%) of indirect care time; however, it is still

4.9% lower than the current percentage of 17.3%. Time required

for communication for the Misener study was 16.2% and showed only

a slight increase to 16.6% when the BAMC data were reviewed

independently. An increase to 20.1% was found when the BAMC data

for critical care were separated. The current study shows a

reduction to 13.8%. Time spent waiting accounted for 14.4% of

the indirect care time in the Misener study, 15% of the indirect

care time for the Misener data from BAMC, with a drop to only

9.9% of indirect care time accounted for in the critical care

units. This has increased by 2.5% to 12.4% of indirect care

time. Conferences explained 6.5% of indirect care time in the
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total Misener data, 7.3% of the indirect care time at BAMC, and

8.7% of the indirect care time at the BAMC critical care units

surveyed. This has risen by 3.1% to 11.8% of the indirect care

time. In the total sample for the Misener study, 15.4% of the

0
indirect care time was spent performing administrative tasks. At 0• C

0
BAMC this percentage rose to 19.5%, and on the BAMC critical care 0

units dropped to 14.6%. The urrent study found that only 4.6% 0
M

of indirect care time was attributable to administration. Travel z
K

time accounted for 17.8% of indirect care time for the Misener I
m
x

sample, 13.7% of the LAMC portion, and 14.1% of the BAMC critical Mz
(n

care indirect care time. Only 4.1% of the current indirect care

time was utilized as travel time. The last element of indirect

care time, environment, accounted for 3.2% of indirect care time

in the original Misener study and has varied little throughout.

The current study shows 3.6% of indirect care time being utilized

for environmental tasks.
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When this data is tested,

-COWPARISOM -OF. IND] RET CAnGEORI ES-0SEVED
the CHI Square value of 18.454 . VISBA CMCURBAUCC: 'TOTAL''

with 7 degrees of freedom is ~ I~*7.3

... .1 -8;50 - 16.26,' . 24.76 m
significant. Therefore, the null ... ....... ... ..

hypothe 's: percentages of time *I~C
........ .2 . .. . 0

attributable to the categories of * ...... 865 14
41, - .75 20" 8.65.

indirect care using that portion ...........12...41 ...30
-... - - --.-- ------. .. .IT

of the Misener data attributable ... . .o~~ 0 ..4. .: .
.. Ulm loO& 6:- .- isg*__-

to BAMO critical care is not 5 . 40.1 ,

20'.1: i.0
significantly different than the .---------- m

.. ..I . .. .. .. .. .. .. .. ... .. ........~ 2 ci
percentage of time attributable 41 '.4.151 6: 110

.. .I '-44; 39 1. . 55.61,
to the categories of indirect ...... .11 .. ;0"......

care from the current study may .MUM,''- -. 91 '12'. 1

be rejected. The major increase 4244. ...... 57;561-
.. 8..1 I1k-80 . . .

has been in clerical time and -.- ~-.-.. . . .. ..

ADMINI.. 1
time spent preparing supplies and V;5...

.. .. . .. 7 30 ....... 5....
equipment. The major decreases ....... :. 14.'1 -1 . 4;50......

. . . ..--- ... .4 . ......-- -

have been in administrative time TRVL, C . ...
7. T. 0: 2:05: 91. ....

and travel. 74v2.3

ENVIRONT.....3 41"

8 .1.5 130, 1.35

3.101- 3.60).

TOTAL, 100:' 100' 200
49.97: 50.0,+ 1I0.00

CR1-SUARE 1'.454, D.E. 'T PROB.: 0101

Table 9
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Unavailable For Care

Time unavailable for care was divided.... ......

into two categories -- personal time and . ~cn................................ .~ai

rv ons .... T

offunit time. This includes staying with a .... .......

patient while a special procedure was T 24-4 C:

performed somewhere else in the hospital or ...... _.........__.._..__._.........._...... _

Table 10

going to the laboratory. Also included in 0
M
M

this category is the time spent by the headnurse or wardmaster C
z

offunit in meetings. -4
M

z

Time unavailable for care as a................q
....................... ........ ..........1)

percentage of total time was compared to...............Mie ~~:

. ...........c
the same two categories in the Misener

slightly~~~~.. loe.1.7.oprd.o1.% .... .. .

sthan the thisen rto dat the ecetage.'jYI.L L- -.1 1 .4

attributable to personalitimel wase hihri Tble1
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To determine if there was......... ............

statistical significance to the .......... ......

difference, the components of the

0

. .....foli-i 1A~;U 0hE OTl
from the Misener data for BAMC .........-.......

Critical Care were compared to the ~26~4.0 68:;
<

..... ; ... ... ...
current sample. The findings are .... z

shown in Table 12. The Chi-square o-t4
of 19.842 is significant at the .05 In.i 6D z

level,such that the null---------------------- ........---.-.. ....

..... ..... 200 -
hypothesis: The percentage of time ....... ~DD ~0O

unavailable for care in the Misener .........................

study for BAMC critical care data 06

.......i, .P0 .~ 136E-06 . . . . .

is not significantly different than .............

the percentage of time unavailable .. ..........

for care in the current study may Table 12

be rejected.
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Slack Time

There are two subcategories of ......... .................. ...

time that are potentially available

for use. WAIT time, within the ............-
. . . . . . ............ . ...... OF.... .

indirect category, and PERSONAL ........................... . ... a. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C

C

time, within the unavailable for *:..I. :.:..... .9 ' "'..... .. 5""
- 9i .-. 1. .-/ . .....- i. . . 41 -........ :..--. .. .. . -/

care category. Both represent an v0~~~~~~~~~~vvvvvvvvvv

capr uca t y . Bt O thepre nt9 a..........................................
mopprtnit cst.Ofth 189..................... ........................... zM

observations, 149 or 7.9% were Table 13 z
m
xspent in the WAIT category and 199m
z

or 10.5% were spent on personal time, for a total of 348 or 18.4%

of the sample. In the slack time category, 42.8% was wait time

and 57.2% was personal time.

The data from the Misener
.....................I I ... .. .... .. .

study showed that for the total ...... . ..... .nf.r:I...eK- rr.ent .
... ...I~ . . . .. - (1) -.+I ~ - B .- ¢i I. ¢ ---

sample 8.7% was wait time and (2)

8.8% was personal time for a ... t....87%.... ... 9%
Peponl .8 . ... 6.7% 1 .. 0-.5%

total slack of 17.5%. The

Misener data attributable to BAMC {1)iiener*.Tble1};:pa e- -
f2 . Ml)i.isene?.Tabl- 151, P~geifl-L~i .iiii/ ~

showed 7.0% was wait time and ..

8.7% was personal time for a Table 14

total slack of 15.7%. The

Misener data attributable to BAMC critical showed 5.1% waiting

and 6.7% personal for a total of 11.8% slack time. The current

study shows 7.9% wait time and 10.5% personal time for a total
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slack of 18.4%.

When the data from the .:.... . .... .-..... ...

Misener study attributable to v...... .....

.. . . . . . . . . . ..... . /....../...... ........ /...... '......... .... .. .Ocritical care at BAMC is compared I~~V ~ta1 #e~uIevit~1 11 -

. . . . . . . .. . . . . . . . . . i . . . . . . . . . . . . . . . . . . . . . . . .

a time increased by ...... .................". .... .... ............ ... .... ... .... "."

a time increased by 3% ...... ... ...... . ........

... ..T I .........- .. ...... .. .......0 .........4a ErAL the is daa irs ........ ..... z
. . . . . . . . . . .. . . . .. .. . . . . M

categOry. W th is a iscrease.-... z

...............d o s ta.l.... .... ..................

... 77 . . . .7 7 7 7 7 7 7 7 7 7 --+----- -----.- - . .

of .699 with 2 degrees of .............from 12% t 1v...e Sv .- 4-. .. ......-

freedom is not significant...........
................. . ... .... ..........

Therefore the null hypothesis: ....... ......

. . " . " . . ... '. ' . . . . . . . . ..- - . . . . . ..•• - . . . .. C

percentage of slack time for the I- ' . 6MF ,..:RQU. .4276...::

Misener study for BAMC critical f st i-

' .. , -. .- . .. • .- -. - • ../ . . .- . .. . . . .. .. . ". .

data is not significantly .. .................

different than the percentage of Table 15

slack time for the current study

cannot be rejected.
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STATISTICAL FINDINGS FOR EACH PROVIDER CATEGORY

The percentage of the data accounted ..............................

for by each category of provider is shown Of - WIDER

at Table 16. Headnurses accounted for 3.1% ........ M
.............. . ............

of the data collected with 59 of the 1899 .-.

observations. Wardmasters accounted for .....41e ...*106

i .i t , . .. 3.. 3 0 9 .....
3.4% of the data collected with 64 of the "5.Q' 0

z

1899 observations. Wardclerks accounted zN[tt([ent[ .8-- 4.%
.Cv fi n.a2- .-..-. m. . .. . . .. . . . . . . . . . .. . . . .. z

for 106 of the 1899 observations or 5.6%. .v. ...v.v.-. .. %

iviilitary registered nurses accounted for iigb~i.:.:3w:.:.:.:l;9i zz

308 of the 1899 observations or 16.2%. .............................- • ." . " . '."• ... f .. . -.. -•. -. -. . • .

TOTAL~ ..... 9 j kO M.X0
Civilian registered nurses accounted for

284 of the 1899 observations or 15%. ...... _v ..v.vv.... v.E
Table 16

Agency nurses accounted for 321 of the 1899

observations or 16.4%. Registered nurses who were students in

the intensive care course accounted for 87 of 1899 observations

or 4.6%. Civilian licensed practical nurses accounted for 259 of

the 1899 observations or 13.6%. Practical nurse specialists

(91Cs) accounted for 280 of the observations or 14.7%. Students

from the practical nurse specialist course accounted for 76 of

the 1899 observations or 4%. Reservists accounted for 36 of the

1899 observations or 1.9%. Volunteers accounted for 19

observations or 1%.

The percentage of time each group spent in each of the

categories is shown at Table 17. Since slack time is composed of
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one variable from the .....

indirect category and ......... ... .. . .. . .. . ................................1

.. .. . .. .6.3 0% 2_ % -~31% -24%- -2%- 22% 2X %one from the .. e .. % . 2. ..~ ... .. .. . .. ... . ... ... ...6...Z3~ 1

M.E 29 2 1 % -n.9 91 .1.1% --n .4 -m 2% ~unavailable category, -Mi

it is outside of 100%. ........ 1a 2 6 ~fZ~1.1Z2%4%3%0

~-. JW-1I~djrect 7. n ia at,:Student registered .i~edrre .I&~rtati .... c1e~ 0~iay

nurses had the hi ghes5t ' .SBJ'Vihtary 0

percentage of direct z I
care time and the.........

lowest percentage of .................___ ___ ___ ___ _V

Table 17 C~

time that was

unavailable for care. This may be attributable to students not

being an established member of the unit and therefore not

assigned overhead responsibilities, although this same argument

could be maae for the Agency nurses. Another possible

explanation of the high percent of direct care time and low

percent of time unavailable could be that, as students it takes

longer to perform the same tasks and leaves less time for

personal time. The lowest percentage of direct care time for

those with direct patient care responsibilities are licensed

practical nurses.
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Headnurgeg

Headnurses in the current study spent 5.1% ....

of their time in direct care. Of the 66.1%
...........

spent in indirect care, 5.1% was clerical, 13.6/ % iw{19 66.I"

was time spent preparing supplies and equipment, C

em I 1 5. 3%-.v ... ....... -S.3 .- ... y
15.3% of the time was spent in communicative i..

activities, 1.7% waiting, 11.9% in conferences, 0

16.8 performing administrative tasks, and 1.7 z
"-- A A I..".... 0 % .. . K -i

z
in travel. Of the 28.8% spent in the . o .

unavailable for care category, 1.7% was personal .. ....v.......v. m
...................... .

time and 27.1% off the unit. ............... m=
Table 18
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Headnurses in the ... .... ...........
.................................S............ ....

Misener study spent 15% of .....

their time in direct care, ........~

68% in indirect care, and

17% of their time in the m 0Jc~ AC1~W IK
C
0

unavailable for care a' 4

category. Inthat portion..........................
. .. . .. .. .. [.. . . .

.. . .. . .... { ml. .. .

of the study attributable to ...........-

headnurses at BAMC, 26% was I:..:: :2AY:0~7K: 2t1 X:Y:K-:...
................................ .... M

in direct care, 62% in.................. ............ w::.........
S+ - t-................................... ... 0indirect care and 11% L.......~

unavailable for care. The ..... ~o90 0.2
. . .. .... ..........O

current study showed that 5% .~+-4

of headnurses time was spent 3 ::31:) o

indirect care.and.2.%. ..... ......
.. .. .. . . .. . . .. . . .. . .................

indificat diffrenc Tabl i9

diffrneinh pretgfdirect care, indrec care and '?'1e-...

unavailable for care. tiefrhanusAbtensh iee

study......... data,. the. Mie..ACdtan h urnt.......
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Analysis of the.. . . . . . . . . . . . . . . . . . . . . . . . . .
.. ............ ......... ........ .. . .. . ...'(2 ....... O''

indirect care category *4*****

d i s c l o s e s t h a t . .... 6 6 1..
....... .. ........

~.~ 
.. ~Q..:'.

.............................................. ..3.35

headnurses spend 26% of ........ 1 0
S~- -------... ..........

their indirect time in ..... ...... ... 5 .:5.:...21r:.3....... C

... L571 E~. ~ 16MVadministrative activities, 1656w 66 6.&

23% in communicative .............. 0

I MI

activities, 21% preparing ...... z.0 .7 18

supplies and equipment, 18% ...... "' - .... 170

in conferences, 8% in ..... ... 0. .:~1 ...... 5

clerical activities, and 3% ....... 6..500..

.. .. 0. . ......0{ : 17 00
in both travel and time * 4-

.. ... . . . .. ..............................

spent waiting. .... ..... ... 7 51...

These percentages are ... ..... 260

compared to the percentages ....... 2: .....
.: 43 .;. :.......

or indirect care for the .... .... 5'0 4 .. :......~777* .2.70~. 2~..............

Misener data and the Misener ......--------------------------

data for BAMO as shown in .......... I"-- ..;0...
.. . . . .. . . .. .. .. . ... . ... .

.. ..5 . .. .. .. .. .. .. .
the CHI Square analysis . .... .... 50' .. .301'*'... .......

Table 20. The null ... WI':.*3; 2... .... 7
... .50,' 2 .7 .27

hypothes is: percentage of . . +. . -1.24

2.0 . 1.50~ . 60:
the temporal categories of-----------..- - - -

TOTAL. - 100!. * 10' 106; 3 00
indirect care time for .3.3.. ... 3 ... ~ 00

headnurses in the current iMgnr ~be2,1ae4()'al 2 ae1~

study is not significantly Table 0
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different than the percentage of the temporal categories of

indirect care time for headnurses in the Misener study or in that

portion of the Misener data attributable to BAMC can be rejected.

m
The most significant difference is the increase in preparation of

M
0

supplies and equipment from 5% to 21%. C

The unavailable for care

-HADIM~ES, --UAVILAWLE FOR -.CAHE .:.. 0
category was responsible for 11% of .................... 0

the headnurses' time in the Misener ........... z

zstudy for data attributable to BAMO; .;:::.:...........-

6%personal and 5% offunit. This ................ m
------------------------ ------ *4-

category accounted for 29% of the .. 'E0A!'*''''A. 21 8

headnurses ' time in the current 0, 3 .. ... .5. .405 .....
t._ P9 O:::O . .......
6 40[;...........

study; 2% personal and 27% offunit. . ~ . . .

.......-- - - - - - - - - - - - --.-- 7--7-7-.-- ----- 7--

.... J~ P .. . . . . . .
The CHI-Square value of 19.837, with O. .

2 degrees of freedom allows the .558 ... ....

------------ 4
hypothesis: percentage of time 8; Il J

unavailable for care in the Misener I 43*

study for the data attributable to .+--__ ___.''__*...... .

BAMC is not significantly different WO 100--.000:0:

than the percentage of time ............

CH.1 _8014 0 .3~7, F ........
unavailable for care in the current P9.0 25E-M05.

study to be rejected. Di Mi s Iener, Tab .Ie 1 + Pq. 1 7 .I

Table 21
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The slack time category .......... ............

accounted for 7% of headnurses' ...............

OSV'VAUS (e11 fJormat: - opt ......
time in the Mis ener study; 6% in . -. sMt~AU-*7eid ...

personal time and 1% .In the Ms... R CRI
........... .. ..............0

current study this was reduced to .- C

PEMSOVhL: .. . . .i.. .. :.. . 8... . .
3% of the total; 2% in personal ................................

tim an 2%in aittim. Te............ .. .. Q1.11 . .o.:.... .... I:......
.. . . .. . .-. * - - -. . . . . . . . . .

difference.... in the.. toa isdet..................... .

................. .........'5~ . ........
rouning Th CH-Squre alu................ ......6.. ii-

.......................................... ..9O .... L . ........

of 2.993 with 2 degrees of ... .............. ......
z

0 ~ ~ ~ . . .........ag ... . . f
fCi

freedom does not allow the null ~~4.O 4O

hypothesis: slack time for . .. .....

headnurses in the data .... ........O

attributable to BAMC in the ..........

Misener study is not ... . ..9

.significantly different than ....................
.-. --isi e' be:~ Pat ')7-I

slack time for headnurses in the

current study to be rejected. Table 22
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Wardmas t*r

Wardmasters in the current study spent 6.2% ..............-..

.'_ '_ '-WAfOMS'ERS.,---. '_
of their time in direct care. Of the 81.3%

spent in indirect care, 3.1% was clerical, 17.2% ..3

0
was time spent preparing supplies and eqimelei---r-i-ca~l .i--1Z-.

6.3% of the time was spent in communicative .....t...:

activities, 10.9% waiting, 4.7% in conferences, -- 15-. 0

15.6% performing administrative tasks, 9.4% in .-.-....i.. z

travel, and 14.1% in environmental activities. - . m--

Of the 12.5% spent in the unavailable for care
....................... in)

category, 7.8% was personal time and 4.7% was
Table 23

time off the unit.
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Wardmasters in the ....... ...

Misener study spent 8% of....

their time in direct care, 68% ............ ..... a ...... vnt:ta

, .pe~cn:o~~~n:9in indirect care, and *% of...ret;oWrcRtc

their time was in the ~771
0

- -- 4-7--777-7 -77 +-- ----- -7 7.

unavai' able for care category. .......... 2e 0

DW I) ..... .. I, : >.7 g2
In that portion of the Misener ....... 0

29. .0.. ..O1. .22.38
study attributable to . 20 130 .. 0 ... m

wardmasters at BAMO, 13% was 20 22 14 7.~

in direct care activities, 70% ......... 3w
.. .. -- -- -- - -7 t 7-7 - +- ---- - - -- fin indirect care and 17% was ..... 11 .........

unavailable for care. The .i3 ..........I

current study showed that 6%237 16O 2.0
.... TOTAIA 10 0: 10 0of wardmavters time was spent 33 333 33fiOO

in direct care, 81% in ...S~hS .12 D.. 04?~O

indirect !are and 13% .... .. ..............

()mienerTble -12. .4ge. 17-I
unavailable for care. As .. .........

shown in the inset there is .....

not a significant difference Table 24

between the samples. The Chi-

Square value of 7.912, with 4 degrees of freedom, does not allow

rejection of the null hypothesis: There is no difference in the

percentage of direct care, indirect care, and unavailable for

care time for wardmasters between the Misener study data, the

Misener BAMC data, and the current study.
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In ranking the indirect ....... I.... ......

hI(1.BAN 42)V.CURREN T TOTAL
care category show that wardmast e .. *

.. .. .. . .. .. .. . ... 8. ...... ..
spend 21% of their indirect ...... ... .5+0 .. .... 257 9

care time preparing supplies 139 8.0 774-

and equipment, 19% performing ..... 2 4

~26: 4574 7..06: 14 1.20administrative functions, 17% 1 .... 32.0 49.531

0in environmental activities,........ ............ 0

14% waiting, 12% in travel, 8% 1...... .... . . 3 127..0

communicating, 6% in 30 ...0 3.Bm-
---------------------------- ., . ............

conferences, and 4% in 4.. .. 15r

.. .. . .r- 1-.47: 1. 704 ' 9 5.0Mclerical activities. 2.6 3.3 3.1

.. . 4... . 40: .. 0 .. 80: . . . . .
The percentages are----------4-----------------------

compared to the percentages .. 6..... .... ..... 4.46....

for indirect care for the ..... . . 97 434* &
........... S ,..

:viisener data and the Misener ...... 1~ 11

data for BAMO as shown in the ...... ..4........

.. .. . . 46.45:+ 5220 19..20: _
CHI Square analysis at Table 4-----4----------..

25, resulting in a CHI Square 73..7 .~. 7.86
9;32: .17.3 74 73.31:+

value of 57.221 with fourteen 1 2. 20; 4.10, '17*.30,1. . . .

degrees of freedom. The null WAIT 5: 14, + 20

L.70! .33,- t. 50: 6.53hypothesis: percentage of the 26.02; 5. 10' 68.8 .a

temporal categories of5.9 .0415:

TOTAL; 1001 W00 1001: 300
indirect care time fcr 33.36: 33.32 33.32: 100.00

war mas ers in he urr ntCHI -SQUARE 57.22], fl.F.: 14, PROB. 3.582E-07
wardmster in he crren (1)isenerTable 22,Page 41 (2) Table 22,Page 17-R

study is not significantly Table 25
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different than the percentage of the temporal categories of

indirect care time for wardmasters in the Misener study or in

that portion of the Misener data attributable to BAMC is

rejected. m

0The largest difference is the percent of indirect care time 0C
0
m

required for administration. The Misener data showed 47% of 0

indirect care time involved with this category. When this is o
m

compared to the current 19%, it is evident a change has taken z
m

place. Another category that has significantly changed is the z•M

percentage of time spent in environmental care. The Misener data m
z

showed 2% of indirect care time in this category. The Misener

data for BAMC showed an increase to 4%. The current study found

that this had increased to 17%.
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The unavailable for care .....

#ARDAS7ES: UAVAL-E, FOR CRE
category was responsible for 17% of ............

tiSRVe in th VALVIES (C*I1. f or iA e ountU...l
the wardmasters' timeinetertot'all'' ' WiW-t4 Yt:MQ1

Misener study for data attributable ........ ,..,... .-.X EU"*fl :.............'

to BAMO; 8% personal and 9%... .............
0

offunit. This category accounted f 3-*9., -. 3.901,''*' II7';05'''-

for 13% of the wardmasters' time in ..: ... 503;0

the current study; 8% personal and .II~PT .. ... 9 ~ z

..... .-4 3 6 1.....
5% of funit. The CHI-Square value ...... .......

of 1.464, with 2 degrees of freedom ... ..... ... .......... n

does not allow the hypothesis: ... 3.5....
.......................................

percentage of time unavailable for 8.AF850

care in the Misener study for the ... ...~

data attributable to wardmasters a t

BAMO is not significantly different ...QAE .6,&F~ ,PO. ......

than the percentage of time {1 iee...abe... P~ 1-

unavailable for care for I .......

wardmasters in the current study to Table 26

be rejected.
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The slack time category

accounted for 9% of wardmasters'..............

time in the Misener study; 8% in pn~~~ e:/~~~l

personal time and 1% in wait time. .......... si'V
........... TOTA 0In the current study this was 19%. ......-4--4---- C

of the total; 8% in personal time 7TE ?5<

and 11% in wait time. The CHI- .46.....0

Square value of 9.560 with 2 ..... WT ...... 1J''........
... .. ... .. . I .. .. ........ ... K

z
degrees of freedom allows the null ...........

........................................................ ..... 
S.................

......................... .... *............... 16.. . .......
hypothesis: slack time for ........

.. . 4.. .. . . 4 . . .. .... z
. . . . . . .. ... .... ...in

wardmasters in the data .... I ... ~ O-

attributable to BAMO in the Misener ~4

study is not significantly TOM .I ......: 2

....................................... ~~9. .!.....
different than slack time for....... ..............

wardmasters in the current study to

be rejected.

Table 26.1
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Warda 1 *?ks

Wardclerks in the current study spent none ..........

of their time in direct care. Of the 71.7%

spent in indirect care, 38.7% was clerical, 2.8% .........

0

13.2% of the time was spent in communicative .... 9A%-*.4

.. .te . .. . .. .

8.5% performing administrative tasks, 8.5% in ... ............

travel, and none in environmental activities. .............

Of the 28.3% spent in the unavailable for care ..... *........M

category, 18.9% was personal time and 9.4% off

the unit.________
Table 27
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Wardclerks in the -- --- --- - --- -

W .. . . . . .. L .S ..o.I E !-E SER,, ..
Misener study spent 3% of ............ ..................

75% in indirect care, and ............................... .......... m
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . -

of their time was in the ) i {}v. .CI..1T.-..-
" . '. . . .'. '. ) . . . . . . l . . . . . . . . . . .

unavailable for care .... D} :.:' .:...3,. ..... . ............ ......

7 5 i i d i e t a r , n d 2 .- . ............ ........ .... . i ......... ..... . .......-. ... .......-. -. ..-. -. -. .. .......-} . ,.. ...-.-.-.-, ...-. -. ..-. .-.. .... ...

category. In that portion 0.' . ) . "'* ......... .......v .v...

•. .. v. .......... .O , ..-.., .. --v, ... .. --...... 0

of the Misener study V-_' -:_- -'__-_'_- _-__ j._U .... • Z

. . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .. . . . .

attributable to wardclerks .. .* .. . : .. 4 . .9 :.. ........

. ........, .4. 1 ..,.{......... ........ v .' . .... .v

.........., ...... ...... . . . ....... ............. ... .at AM' 4wsindrc *..o.,. 1 .93 7. 17O,. z
• --.--- - .-- -- -- ' 4-'--- ----- ------ ;--.-

care activities, 74% in ... . ,... . .. .. . . ...............

c a e o y In-.-...po.tio n.-.... .. , .-... - ,.......-. v ....-.-.. ....-.....-

. . . . . . . . .. ... ... . . . .. [ . ..... . ... .

o f th e........ s tu d y... ..... .... ...... ..... ..... ......... .. ... ..... z

indirect care and 23%. was . . . . . .. , .... , . .. ....... v -. . ... . . -..v 2v.-.....

. .. . . . . . . . . . . .i . . . . . . . . . . . i . . . . . . . I. . . . . . . . . . . . . . .

.. . .. .. ..1 * 0 ... & .. .... ..

unavailable for care. ...... .... .. ..... ... ....... .....

./ .!ro~r .hU i).O}-- .1i.Oo.{iiii Id-OT3O -i--O
The current study .. .. 33 }2 .33:3B; . 3 .. ./ :.

showed that none of the *, {.QM].=.:40.6;:.:.I:F;:.. ii.Oi .. 33i~.~~.

(i ) ise.nei',ab. e4! ,a.ti2 11..:.. /wardclerks time was spent in .-iiseer-T~ble-,Pae -7-{.-- -- - --....-.-........

direct care, 727 in indirect

. . . . . . I. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . ..

care and 28% unavailable for Table 28

care. As shown in the inset

there is not a significant difference between the samples as a

Chi-Square value of 4.406, with 4 degrees of freedom. This does

no+. allow rejection of the null hypothesis: There 1s no

difference in the percentage of direct care, indirect care, and

unavailable for care time for wardclerks between the Misener

study data, the Misener BAMC data, and the current study.
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A ranking of the...... . . .1 ... . . . . . .. . .

percentages of time .....
..... .. .. . .. . .. .. . .. . II ... .. .. . .

wardclerks spent in ' 1. 49'.4 88;7B 2.85, 3636 Miindirect care activities

indicates that 54% of . u, I4, 5C

indirect time is spent ...... , .5:754
.. .. ...... 160A

0accomplishing clerical, or ~- - - - -y~

patient charting functions. .:........14 ..i 1. 3 ....4 z
... 3.2... .... ... 5.. 5.. .. . . . ..... . . .z

The activity that consumes 7 1.0 539;.....

the second highest percent :.::.::..:....I:_0::. z
of ~ ~ ~ ~ ........ inietcr ie1 ~ ~ o~:4~o......o&..::...

...... ........ 3:.:...0.:...9.:. . . .ommnireca atiitis,
................................ I......................

18%.fo lo ed.y... . ... . . .. . 6... .. I . ... ..
adminitative activities, ..............g

transportatond 8%,an ... 3....578.:...

preparation... of1 suple an ....eeeee
.. ... . 1 0: '' 2

tdiiaime, aciiis 4

T h e.er c e t a.e.ar e. . . .. . ..... ... .. ..3 .* .......12%,* travel and .1

Miasnertdataind % the Misen13r - 33.34 P 3.34:*00.00
.... SQ..... 9... , . .. = 4 0. .. .. .. ..... .....

thie nt CH 4Sqar analysis at Tale2



Ward-Lee 69

Table 29, resulting in a CHI square value of 59.831 with fourteen

degrees of freedom. The null hypothesis: percentage of the

temporal categories of indirect care time for wardclerks in the

current study is not significantly different than the percentage

0
of the temporal categories of indirect care time for wardclerks 0

C
m0

in the Misener study or in that portion of the Misener data 0

attributable to BAMC is rejected. 0
0m

The categories of indirect care time that contributed most z
K

to the significance of the difference are the increase in Z4
M
xV'U

clerical time from 34% in the Misener study to 54% in the current M
z
Cn

study and a decrease from 30% in the Misener study to 12% in the

current study for administrative time.
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The unavailable for care.......... ...........

category was responsible for 23% of ....................
............................ ~ o..m..t..

the wardclerks' time in the Misener ..............

study for data attributable to .............

BAMC; 12% personal and 10% ......--.-.....-.. C

offunit. This category accounted .... a .~1§
3... .. 2 0. .3 

0

for 28% of the wardclerks' time in ........ I .. .......

the current study; 19% personal and ....... 0K.. z

9% offunit. The CHI-Square value ~4.6 ,......... 1O;~0....
i...A M ... ..... ...of 1.600, with 2 degrees of freedom .. ~..............................M

.. -7,--7. - - -777 4- ---- t- 7-- -.-7 . -

does not allow the hypothesis: TE ~:~.5

percentage of time unavailabl~e for......:::::7.4::.1~o:

.............. ............... .... ........... ...
. . . . . . . . . ..... ~ ... .-~.........

................... ............................
dat atrbuabe t wrdleksat........ ...... .

uaailtruable fo taroo wardclerks Tabl 30...................

inM the curen studyicaty befreetd
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The slack time category .......................

accounted for 15% of wardclerkg'
46E-E AUE O11 -format:- .,cunt/!....

time in the Misener study; 12% in ... ~~r eci~:t~~eit;o
personalj~- dAIC tim an 3 i ai tme

ofrtheatotal; 1nd% in pewoalt time. ......45 1~6

..----- 4--------------4 -

Square voaleo 1.5 wit 2esoa tim >5

.......... :. . .. .. ... .
the nul hypoitts: lctime. T-he CH-..............

. . . .. . . . . . . . . . . . . . . . .- z
Squae vaue o 1.50 wth 2......

stuy i.nt.sgniicntl.................. ... .....

difen tlhantess slack time or...... .

fwardclerks in the uretasuyt iee~Ta1~ ~ aei-
be rejected...

Table ......1....
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Registered Murses

Registered nurses in the current study

spent 28.8% of their time in direct care. Of
ii I R ?I i2B Z ii

the 61.1% spent in indirect care, 33.2% was .IiW}EC'I-I6L1Z -u-
/ C.eri {-3c-a-1 0/

clerical, 17.6% was time spent preparing ..... ... .
P .*oan... .. .0

supplies and equipment, 16.1% of the time was iit--.i

spent in communicative activities, 11.6% 0..A4ii:::.. .., •. . . . . . . . . . . . . .

.... ve : : 2 ::. . . . .... . z
waiting, 14.7% in conferences, 2.7. performing C

VAILABlEIQ1
administrative tasks, 1.2% in travel, and 2.9 in iIrsoa i 8. II--

environmental activities. Of the 10.1% spent in ...
.. .. . . . . . .. z....................... in)

the unavailable for care category, 8.4% was . ............. . M
Table 32

personal time and 1.7% off the unit.
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Registered nurses in the.... ......

Misener study spent 27% of *.lsMD-M -COUPa Sol. HETwM x, W "i0 . .

their time in direct care, .... .. .. .. ...............................tota

62% in indirect care, and
....... .... ... .... ... .... ... .... ...

11% of their time was in the ..... l .. CC2 a C OiA

unavailable for care .... .v ......

... .. ... [ Q..99 I *.'.'. -s 6 1 *
category. In that portion ... .... ....&o

of the Misener study .--- --- .-.-- ---.. ---

attributable to registered ........... 77 ....::...
.... . ... . ~ $ .~ . . .......

nurses at BAMO, 33% was in ...... ~.. ..... 0 4 5f0, 0 e.......
z

.. . . . . . .... .. .. --- n

direct care activities, 59% ...... ... ....

in indirect care and 8% was3B8 2,I t1

unavailable for care. The............
----------------------------------4.----...-----+----

current study showed that10.0
33 ..33 .............. ... .9.O.

29% of registered nurses ...... IR~.~86

time was spent in direct ~ 1 IsniTbe3 ae3

care, 61% in indirect care.. .. ... . .. ..... ..... .

and 10% unavailable for ............. ____ ___ ..__.... _

Table 33
care. As shown in Table 33,

there is not a significant difference between the samples as a

Chi-Square value of 1.328, with 4 degrees of freedom. This does

not allow rejection of the null hypothesis: There is no

difference in the percentage of direct care, indirect care, and

unavailable for care time for registered nurses between the

Misener study data, the Misener BAMC data, and the current study.
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Ranking of the categories
.. .... :1IS 1 BhRM2 CUBEU TOTAL'

of indirect care reveals that .... 4 ..

200:.6 5
33% of the indirect care time ...... I .... .... 3&: 1 .

... .. 35. 17: 36.23~ 86 .

was spent in clerical, or 196~~OO T0.
....... .......--- 140... . . .

charting, activities, 18% in ....... p~ ........
3.. .. . 51.... ......7. 5 . . .~ M

preparation of supplies and.................64 I00 ..........
.. .. . . 410 59 ............ C

equipment, 16% performing .*.;. . . . 0
............5..2.. .... .. .. .. . ... . ..80

communicative activities, 15% 7 401 ............ Z
.... .... .. .... ... * T '.-o 11-*'-'26.76 - K

. . . . .. . I-. .. . . . . .

in conferences, 12% waiting, ....... 248 .... ..

. . .. . . . . . . I .. .. . .. .-. . - - -

3% in both administrative and 8.... .... .... .... ..... 3...

environmental activities, and 26 -27;2,- '-4904-:' .~~ - ii, -..-.
.. .. . . I.. .7.79. 85 1-7 . . . . .

1% traveling. L,.

The percentages are 430.............3

compared to the percentages 1289......1.2

for indirect care for the ....- 2..... . ...... ... . .. . .. . .. . 22... .

Misener data and the Misener ...... ...
47.. .. .1~. .3..3.....

data for BAMO, as shown in the .

..... ... .. ... . .. ......3 ~CHI Square analysis, resulting '1.......... ......... 97.

in a CHI Square value of 1.30 1.0 2.

22.883 with fourteen degrees WAT 1: .45' .12:' 30
4.17: 4.S83: 3.M7 12.6

of freedom. The null .32.8 37.561, 30.05.
12.49! 14.501, 11.60:

hypothesis: percentage of the ------------+-------------------4----------

TOTAL: 100!. 1 ON 100: 0temporal categories of 3.6 3.2:33.3 2 100 00
CHI SQUARE 22.68, O.F.: 14, PROB. .0622

indirect care time for I()Vis~en +erTable 22,Page 41, (M)able .22,Page 17-H

registered nurses in the Table 34
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current study is not significantly different than the percentage

of the temporal categories of indirect care time for registered

nurses in the Misener study or in that portion of the Misener

data attributable to BAMC cannot be rejected.
0
0
C
0m
0

0
m
M
z

z

x-U
z
En
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The unavailab'e for care------ ---
....................... . ........D. .......

category was responsible for -7/% of - WYAUP A'U

the registered nurses' time in the ~(dira:cpV11

...per.:ent.totaJ /plercent;row/percen.tcoiJ' 0.
Misener Ptudy for data attributable .... . ... . ... .....

)a SEVER i. EN7 Cto BAMO; 6% personal and 2% 81 TOA1 0. o

...-.--- 7------- - - .-- +7 -.--.- .o'
offunit. Thiz category account-1 .... . ...

f',r 10% of the registered nurses' < 42~ $4
M

time in the current study; 8% ------------------ 77-~-+.-.------

personal and 2% o, unit. The CHI- ..... ...~ 6e5. L -

Square value of .503, with 2 211 1,O

degrees of freedom does not allow00 12
S....01 44.9 5 0 .95

the hypothesis: percen~tage of time.......

......................... ....
unavailable for care in the ~ ~ ~ ~ ~ 10 Menr--------------------

study -for the data attributable to .00.OI.20

... 5.001 5-, , O0 ooo
registered nurses at BAMC is not Y :O 7775,

.. . .. .M sn l.Th.e P . .....
significantly different than the

percentage of time unavailable for .__1_0____t_________'__

Table 35
care for registered nurses in the

current study to be rejected.
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The slack time category

accounted for 14% of registered
.MED.VE .VAIJS .- Jce11 J frpt- c Iourtl-

nurses' time in the Misener study; prn;ta........I.:~1

6% in personal time and 9% in wait ... ......-

time. In the current study this
0

.. PSVAIL 14 rn
was 20% of the total; 8% in ...... 5Y..4.~P. .50

peronl im ad 1% n ai tme .............................. .......... 0
*~~ 

. . . . . . ..-

TerCon-Squire alue of% 1.06 wai ith ....... .WI .IE1i>2 ...-.-,
2 dgres o fredm des ot llo...............:~57~::.~4;: .. -4..

............................. ~Q .....
*----- ------ ,------ * ---- ---

for reI-Stere naues in 10wthe ata.. 7E 45.A. .. 82**. 1*'*...5
attrbutale t BAC inthe isenr...........w85OI ......9...

.. . . . . . ..-.-. ..-. . . ..-

. ... ... .. .. .O 1 .OO

r egtreds nu reo inotes curen alo .... ~~bemae
study... to be. reeced

Table 36* S..
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Civilian Licensod Practical Nurses

Civilian licensed practical nurses in the ............. .....

current study spent 22.8% of their time in

. . . . . . . . . . . . . . . . . . . . . ..

direct care. Of the 61% spent in indirect care, - . .8%

... IDIRE T .... 0

25.1% was clerical, 11.6% was time spent -5.1
m.. PrepV .. .. . .....

preparing supplies and equipment, 7.0% of the 't'

time was spent in communicative activities, 4.2% 0

waiting, 7.3% in conferences, none was spent .. Tve.. ..... z

--
performing administrative tasks, 1.2% in travel, 4 m

.. Per.sona{l l&2Z •

and 2.9 in environmental activities. Of the :unliv :o' cn

16.2% spent in the unavailable for care
- . .. .-.-.' .. . ... . . ....category, 16.2% was personal time and none was I - -------

Table 32

off the unit.
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Civilian licensed ... .... ................
... I................. ..~fA N.......S. .S .. DM.

practical nurses in the ..............
Misener~......... study......... Sp n.. fO$VDTJJ~ i~1 ira:~ ,t ectttl

13% f teirtimewasin he..................................................0
.................... ............ . .3. .8.~O.....2~2 .

unavilablme fodrec care , D0
.......... ........................ 2.8........................ m

atriutbl to liene -5et. -*Tau.... rr

25%ofter tm was in dietha e ... ......9~5~:
activities .8% in inirc .. .....

....... ...... .... ...... 30.. .. .. ... .c r an % wsunavailable for2 car ...........

ofo caethe currnt study . ..-

a t iu a l tolicensed pracica nurses.....

craeca 6nuindiret care,

rejectsinoftenlhyohss thriso diffeenc inr the .... .....

pecenvtaes of% direc cadret inirc.cre.nduavilbe.o

care time for liceunsedapactica nurse between.... the.Mse..rstud

dat a r~e. MT e e A C a a nhe cirrent study.. .... .*. ... . . ...... ....
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Civilian licensed.............. ..... ..

practical nurses spent 41% of .....

COEU ii lB 38-
their indirect care time in ........ 4* ... 5 I.~ 27

clerical, or patient charting,............. I....44. 110.

03 3... .... 1 ...... .... ... ..

actvi ie .he s en 1%1fQ ... .. 200 9.. ...... )and... equiment .... in. 4-C.

CLE .. .. 121. . .. 1 41 -'-

cnference, 1% in 52 0 11.27

commurncieavies, 71% 220 ... 7....... z0

waitng, % trvelng.ad.2%......:.~:.6... ...... :. 23 ...
in en ir nm n al ac iv ti..~... ;. 2174 *'-.'.26. 5.6021:'.'-' ''..

The pecetaes ar................................... ....-
.21 -. I.. ... 8. 41 4

fortindirec trcareln for the 21... 2hMu~.
. 4-'-... z4. * . * .-----

2... ....... .....12 .3 4data.... fo .... as:.. shown.0 in th 7 0
.... . . .. . . . ..6. . .... .... ..00i Squroneantalysis iva t iT be ..... . ------ ------.....

39 reslting in.a.C..Squre............... .02
... .. .. ..... 00A : *6 7 13.33:..va u.o.8. 6 wit fo rt e .. . 100: 2........

degrees..... of fr ed m.Te.ul....22 2~.. ..... ...8 .
hpThe: percentage oftea3re:5.0:1.7

indiare t care tim tae s for... , 33,1 3.4 3144 100.0
.. I-S..... 60.... .F...14 ..... 1 6 ,39

licensd pratical nurse in ()Viseer, Tble.2, .... 41...Tab.22..... 17.
the~~~... curet.tdyi.nt.ale .
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significantly different than the percentage of the temporal

categories of indirect care time for licensed practical nurses in

the Misener study or in that portion of the Misener data

attributable to BAMC is rejected. m

0
The categories of indirect care time that contributed most 0

0
m

to the significance of the differences are the increase from 15% a

to 41% in clerical, or charting time and the decreases from 21% 0
m

to 8% in travel time and from 22% to 7% in wait time. z

z
-_4

m
z
Cn
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The unavailable for care............ ...........

category was responsible for 7% pAAL5EI

of the civilian licensed ... .........
U.S. " ,41-* 1oiit .. eip e t? v....0

practical nurses' time in the .................
0

Migener study for data ;:. .... ~ £~~R#

attributable to BAMO; 6% personal ...... 0......... 6., .0. .

and 1% offunit. This category ........ z~

accounted for 16% of th~e civilian 5.- 1620 -e....
. . . .. . . . . . . . ...

.. ..... .... ....
licensed practical nurses' time :. zT

in the current <tudy; all in . i ....; ........

7 ..- ..... 4 .

personal time. The CHI-Square .........

...... .66. 4 0f *5 .......
value of 6.853, with 2 degrees of ...... ....4

freedom allows the hypothesis: -----

p e r c e n t a g e o f t i m e u n a v a i l a b l e . ~t .... . .. .. . . -,_,. 0 .

for care in the Misener study for ........~ .... ?0.: ... 25I:

the data attributable to civilian ......... ~ b~ .......... P .. .... ..-

licensed practical nurses at BAMO ......

is not significantly different Table 40

than the percentage of time

unavailable for care for civilian licensed practical nurses in

the current study to be rejected.
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The slack time category ... :...

accounted for 26%. of civilian......

licensed practical nurses' time .......... .....

in the Misener study; 6% in M
. . . .. . . .

personal time and 20% in wait............a S-*----4 --- ----- - ...... C

time. In the current study this

was 20% of the total; 16% in .5..9;.....h
.. . . . . 0

personal time and 4% in wait ..... 4.... ......
. .... ..... ...... 1 .. K

time. The CHI-Square value o. A'2 .7~ . m .... _

15.740 with 2 degrees of freedom ........... __k -420 ___ ". . -u
... 4. 157 .. . .. . .. . . T . .. .

allows the null hypothesis: ..... ... .5 ..~, 69

slack time for civilian practical I3 ...........

nurses in the data attributable ...... .. . ..0::~....0K

to BAMO in the Misener study is

not significantly different than .. 1)Mie,?1e-1ae7I

slack time for civilian licensed .... W.......... ........

practical nurses in the current Table 41

study to be rejected.
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PT&Qr&1 I Nia@ Specialists, 91C's

Practical nurse specialists (91C's) in the .....................
. ....c I .. ..... ..

current study spent 24.3% of their time in
. . . . . . . . . . . . . . . . . . . . . . M1

direct care. Of the 65.7% spent in indirect .4 . .-• .. . ..- . . ....i-. X
0

C)

care, 21.8%. was clerical, 13.9%. was time spent i"Cileriva1-21. %iii

0

preparing supplies and equipment, 4.3%. of the iiiioi- ii>

time was spent in communicative activities, 8.9% - 0
----"am 3-"-".2Z""

. . . . . . . . . . . . . . .. . . . ,

z
waiting, 6.1%. in conferences, 3.2% was spent ii.T.. -- iiiz

performing administrative tasks, 3.6% in travel, $(IVA4}'-

and 2.9% in environmental activities. Of the .- ffi&. m----. mit" ....... . .. Z
. . . . . . . . . . . . . . . . . . . . . .(2

10% spent in the unavailable for care category, v.:::..

9.6% was personal time and .4% was off the unit. Table 42
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Practical nurse........... .......

specialists (910's) in the ............ .

their..... tim in.dire..care,..
.... ... .... ... ... ....... .. ....... . . . . ..

18 ftheir time was inec thee D

unava iiaefo care, an 0i ~J

cateory-Intha portion ---- ---- -------- .... z
of% the Mhienr study was3O in41 th 0*e7

uatribuable or parctical.. ..I :1o 4.40 .. . .. .
. -.. ... . . . .- 1 0-----------. - .-

38%gry was in hiret cario z ~ Q ~4

activities, 46 in- in ir c +M-

of orcrethe currnt study o. . u~ 8 .Q DF( t0. . -4
{) .*Ibl 1, ae2..............

ahowedutatl 24%of practical

nurse specialists atim asC.. ....... ...

spenta in direct care6%i

ac i i i s 6 nindirect .....an.10

percenag of% di e t c rean i etsa e n unavailable for........

stud a ta, T he M s n r B M a a n he current study...... ..........



Ward-Lee 86

Analysis of the
.................U.. ... ......

indirect care category shows
.. . . . . . . . . . . . . ...ui ' : . 36

that 33% of the indirect . '----4-30; ' '-2'.17: '.12.03

care time was spent in .......... B6.50
*... . . . ... " .- .. .. . - .... 0

clerical activities, 21% in............ .... I 21. 49 C

'-C5Y . 4:70". 1.7:07: 16;30'. M
preparation of supplies and 2...1:..........43.35 

-

equipment, 14% waiting, 9% .4........ 0 .. .
CM ,R p15: .180 33; ... 66'. M

zi n c o n f e r e n c e s , 7 % i n .. .. ...... . 11..7.. .2.0

communicative activities, 6% .. ...... 78,.~

in environmental activities, ....F ... 7 ... 9, 21.M

-'7:-- 2.20 . 3.07;. . 7 eand 5% in both ..... . ... . 4; 3'58 44'.02r

administrative activities .. ..... ---.- -

.. .TRAV 23: '17, 5 1 .46
and travel time. ..... 0.... ...73 ..... 5.

50. 874 37:.30"+ 1 .74: . .
The percentages are .2.0 72 .0

..............---------+-------------------

compared to the percentages B.~j -,8 5: 21

2.87: ... 2..53' 1.63: -'-7Mfor indirect care for the . ..... ............... 9 23'.22: . .
.. . . .. . ... . .... . ...... . 90:.. ..

Misener data and the Misener ..60 - 4-----
..... V........ . . .5 . 61data for BAMC as shown in ......... 0....5.43

32.5: .0~7~. 3.81T
the CHI Square analysis in . .~o 5 0-.90:o 6.00:

Table 44, resulting in a CHI IT1' .+

...... 'S. 37i : 1.8753: 4*g7, 4.53: 148Square value of 28.804 with 36.0 33A.4 -30. 49'.
16.10: 149; 13.60:

fourteen degrees of freedom.--------------------4

TOTA2 l0o: 1001, 100; 300
The null hypothesis: 33.33:3.3 a33: 100.00

OB1-SQVgARE 28.804,. D. F. = 14, PROB. .0111percentage of the temporal (1)Maiserabe 22,Pae 1.4 (2)Table 22, Page 17-BR

categories of indirect care Table 44
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time for practical nurse specialists, 91C's, in the current study

is not significantly different than the percentage of the

temporal categories of indirect care time for wardmasters in the

Misener study or in that portion of the Misener data attributable -U

0
0to BAMO is rejected. C
0
M

The unavailable for care ..........

category was responsible for 16% of .........
0

the practical nurse specialists' . )ArM. z

time in the Misener study for data pe-4tt4jcn: o/pretc1

attributable to BAMC; 8% personal ........ 1W .C TM.~ m

and 8% offunit. This category .. . .....
I3..8OA). ... 8.6

accounted for 10% of the practical ..........
[.. .4... .

nurse specialists' time in the-------------+-----------
8fil ........

current study; 10% in personal ti1me ..... ..... ... ...~

... .. . . .. 95:40 : .
and less than 1% in offunit time. ... 0

S4-------- -----
The CHI-Square value of 7.589, with 8K 9~. 7

* .42:00; 45
2 degrees of freedom allows the ~ 92:5.2

hypothesis: percentage of time-----------. .. ~-

unavailable for care in the Misener o soo:ioo

study for the data attributable to .99,D 2, PRO . .02 2 5

practical nurse specialists at BAMC .D Mi .senier, T A ble. 12, 14e 17-1 ..

is not significantly different than . ...

the percentage of time unavailable Table 45

for care for practical nurse

specialists in the current study to be rejected.
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specialists in the current study to be rejected.

The slack time category....... .. I..........

-PkC? CAL NUES ECI&AMA Afe .S g ......
accounted for 15% of practical .................

Misnerstuy;8% n prsnaltim........................ ........ ...... 0

adinus wpcalits time. in the *. '(C

totalr st0%y in pesna timeonand tim . 0~5.

an %in wait time. n he -. ur value..
-------------------------- - -.-4..--4.---.''''-

ofu.5e3twithd 2hi deres of% feedo ..... 7

z

. . .... .7 z633
does not allow the null hypothesis: 8. go .. '-....'

--------------------- ------- ---- ------
slack time for practical nurse .... 85......

42.. .. k9 . . n

specialists in the data

attributable to BAMC in the Misener----------------.----

study is not significantly .... !~O 5oo, 0

different than slack time f or CHI0.:~78

practical nurse specialists in the if .......... ..... .~ .ae 1

current study to be rejected.

Tatie 46
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RELATIONSHIPS BETWEEN THE VARIABLES

A correlation matrix was prepared for this analysis.

Several variables were not included in the matrix because
M

correlation of these would provide no pertinent information. 0
0
C

Date, bed number and provider number are examples of this 0
0

phenomena. A vector for patients that were in the least acute
0

category was not included because no patients met this criteria. M
z

z
-_4

Correletion - Shift mx

zShift was coded l=day, 2=evening, and 3=night. There was a
m

significant positive relationship between shift and patients in

the two categories that require the most nursing care: acuity

category five (ACUITY5) and acuity category six (ACUITY6) , and

with total acuity (TOTACUIT). A possible explanation could be

that patients are recoded daily during the dayshift and carry

that code through the night. If the code is changed it is

usually downgraded, but not until the next day. Additionally the

units have the practice of coding all patients when they are

admitted as a category 6 to compensate for the intense amount of

nursing initially needed. The acuity is recalculated the next

day at midday. Shift was also positively related to the licensed

practical nurse (LPN) category and specifically to civilian

licensed practical nurses (CIVLPN) which would indicate a greater

presence of LPNs on the evening shift than on the day and a

greater presence at night than in the evening or in the day.
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Shift also had a significant positive relationship with time

spent in conference (CON).

Shift had a significant negative relationship with the M

following categories of personal: headnurses, wardmasters, 0
C

agency nurses, military 91C students, wardclerks, and reservists. 0

These category of personnel were significantly more likely to
0

work day shift than evening or night, and evening than night. M
z

Shift had a significant negative relationship with personal time m
z

(PERSONAL). This may be related to staffing patterns becausse m
X
'D

z
there are many more people on the day shift than on the night

shift. This allows staff working on the day shift to take a

break which may not be possible on the night shift. What is not

explained is that patients who are recuperating are encouraged to

sleep during the night shift which would seem to allow a greater

opportunity for the staff to take a break. Shift also had a

significant negative relationship with wait time or time spent

waiting for something to do (WAIT). This is a further indicator

of the difference in the staffing levels depending upon the

shift. Shift also showed a significant negative correlation to

administrative time (ADMIN). This is explained by the scheduling

of those personnel who perform most of the administrative

functions primarily on days. The headnurse, who accounts for

much of the administrative time, is only scheduled for days. The

wardclerks, who account for administrative time are scheduled

only on the day and evening shifts. Wardmasters are scheduled
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primarily on day shift, although there was an occurrence of the

wardmaster working on another shift.

Correlation - Headnurse
m

Headnurse was a binary element and there was only one 0
0
Cheadnurse assigned per unit. Charge nurses were not included in 0
m
0

the headnurse category.

0Headnurse showed a significant positive correlation with M
z

time spent in offunit activities (OFFUNIT), administrative time
z

(ADMIN), total indirect care time (TOTIND), total indirect care m
m
ztime minus offduty time (TIND-OD) and consequently the

relationship between indirect time and total time (IND/ALL).

Headnurse showed a significant negative correlation with

time spent performing direct care tasks (DIRECT) and consequently

with the ratio of direct care to total time (DIR/TALL).

Headnurse also shouwed a significant negative correlation with

time spent performing clerical functions, primarily charting

(CLER) . Since the headnurse is not usually assigned to a

patient, the total acuity score (TOTSCORE) also showed a

significant negative correlation.

Correlation - Wardmaster

Wardmaster was coded as a binary vector and only one

wardmaster was assigned to a unit. Wardmaster showed a

significant positive relationship with time spent traveling from

one location to another (TRAV) , administrative time (ADMIN) , and

time spent performing environmental tasks (ENVIR) . Since the
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role is primarily administrative, total time spent in the

indirect category (TOTIND) showed positive significance and

direct care time (DIRECT) showed negative significance. As with
M

the headnurse, wardmaster showed negative significant with 
X
0
C

clerical time, primarily time spent charting. 0
U

Correlation - MILRN
0

Military registered nurse (MILRN) was a binary coded vector m
z

with each nurse and the amount of time spent in each category K
z
-_4

coded independently for each observation period. Military M×

m

registered nurses showed a positive correlation with the secondZ

highest acuity category (ACUITY5) and total. cuity (TOTACUIT) and

a negative correlation with the ratio of indirect care time to

total time (IND/ALL).

Correlation - MRNSTU

Military registered nurse students of the intensive care

course showed a significant positive correlation with time spent

waiting for something to do. These students showed a negative

correlation with total acuity (TOTACUIT) . This can be explained

in part because the patient and that patient's acuity were

assigned to the nurse who had responsibility, regardless of who

actually provided the care. Each element of care was assigned

independently.

Correlation - CIVRN

Civilian registered nurses (CIVRN) showed e significant

positive relationship with patients assigned in the most severe
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category (ACUITY6), with total acuity (TOTACUIT) They also were

only one of two categories of provider that showed a significant

positive relationship with direct care time (DIRECT). They also
M

showed a significant negative relationship with total time spent 0
0
C

in indirect care (TOTIND).
0

Correlation - CIVLPN

0
Civilian licensed practical nurses showed a positive M

Mz
correlation with total patient acuity (TOTACUIT). They also M

z
-4

showed a significant positive relationship with personal time M
x
m

z(UNAVAIL) and with SHIFT. They showed a significant negative

relationship to time spent in administration (ADMIN) and time

spent waiting (WAIT).

Correlation - MIL9lC

Military practical nurse specialists showed a significant

positive correlations with patients in the ACUITY3 category and

total patients acuity (TOTACUIT). They showed a significant

negative correlation in time spent in communication activities

(COMMUN).

Correlation - Agency

Agency nurses had a high positive correlation with patients

in the second lowest acuity category (ACUITY2), however, there

was only one patient in this category. There was also a

significant positive relationship with time spent in direct care

(DIRECT) , total time minus offduty time (TALL-OD) , and the ratio

of direct time to total time (DIR/TALL).
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Agency nurses had a significantly negative correlation with

shift.

Correlation - M91STU m

Students in the practical nurse specialist course had a 0
a
C:
0

positive correlation with personal time (UNAVAIL) and with time M
0

waiting (WAIT). 0

This category of personnel had a significant negative i

zrelationship with total acuity (TOTACUIT) due to the patient's

-4

acuity being assigned to the primary nurse; and with time spent x

z
preparing supplies and equipment for use (PREP); clerical time w

(CLER), and shift.

Correlation - Wardclerk

Wardclerks showed a significant positive correlation with

personal time (UNAVAIL) , time spent off the unit (OFFUNIT),

clerical time (CLER) , administrative time (ADMIN) , and with the

totals in indirect care and high indirect ratio. By definition

there was a negative correlation with direct care and the acuity

categories. There was also a negative correlation with shift.

Correlation - Volunt

Volunteers showed a significant positive correlation with

travel time and a negative correlation, by definition, with

direct care and the acuity categories.

Correlation - Reserve

Reservist showed a significant positive relationship with

personal time (UNAVAIL) and a significant negative relationship
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with shift.

Correlation - ACUITY2

Acuity 2 showed a significant positive relationship with the M

Agency nurse category. However there was only one patient in o
a
C

this category. m
0

Correlation - ACUITY3

Acuity 3 showed a significant positive relationship with m
z

licensed practical nurses (LPN) which included both civilian and M
z

91C's and with military practical nurse specialists (MIL9lC) m
-D
z

Correlation - ACUITY4 in

Acuity 4 showed a significant positive relationship with

licensed practical nurses (LPN) and with civilian licensed

practical nurses (CIVLPN) and with military practical nurse

specialists (MIL91C).

Correlation - ACUITY5

Acuity 5 showed a significant positive relationships with

licensed practical nurses (LPN) , with civilian licensed practical

nurses (CIVLPN) and with military practical nurse specialists

(MIL91C) . There was also a significant positive relationship

with direct care time (DIRECT).

Correlation - ACUITY6

Acuity 6 showed a significant positive relationships with

registered nurses (RN) , with civilian registered nurses (CIVRN).

There was also a significant positive relationship with direct

care time (DIRECT)
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TOTACUIT

Total acuity showed a significant positive correlation with

time spent in direct care (DIRECT), time spent preparing supplies
M

and equip (PREP), clerical time (CLER) , total care time minus off 0
a
C
0

duty time (TALL-OD) , and the ratio of direct care time to total m
0

time. There was also significant positive correlation found 00
between total acuity and registered nurses (RN) and licensed M

M
z

practical nurses (LPN), particulary military registered nurses, M
z
-_4
m

civilian registered nurses, civilian licensed practical nurses, x

zand 91C's.

Total acuity showed a significant negative correlation with

offunit activities (OFFUNIT), time spent in conference (CON),

administrative time (ADMIN) , total indirect care time (TOTIND),

and the ratio of indirect care time to total time. There was

also a significant negative correlation between total acuity

(TOTACUIT) and being a student (STU) or in an administrative

position (ADMIN) , particularly a headnurse, wardmaster,

registered nurse intensive care student, or a 91C student.

Correlation - DIRECT

Direct care time (DIRECT) has a significant positive

correlation with being a registered nurse (RN), particularly a

civilian registered nurse (CIVRN) or an agency nurse (AGENCY),

total care time minus off duty time (TALL-OD) , and the direct

care to total care ratio (DIR/TALL). Direct care time was also

positively related to the two most acute ,c+4gories: Acuity 5 :
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6 and with total acuity (TOTACUIT).

Direct care time showed a significant negative correlation

with time unavailable for care (UNAVAIL) , offunit time (OFFUNIT) ,
M

communication time (COMMUN) , clerical time (CLER) , time spent in o
0
C

conferences (CON), time spent traveling from one location to 0
m
0

another (TRAV) , administrative time (ADMIN) , wait time (WAIT),
0

total indirect care (TOTIND), total indirect care time minus m
z

offduty time (TIND-OD), and the ratio of indirect care time to M
z

total time (IND/ALL). Direct care time also showed a significant x
'VM
znegative correlation with personnel in administrative categories n
ri

(ADMIN) , specifically headnurses, wardmasters, and wardclerks.

Correlation - Personal

Personal time was positively related to the total amount of

indirect care time (TOTIND) , the ratio of total indirect care

time to total time (IND/ALL) , and assignment of a patient in

acuity category four (ACUITY4). Personal time was also

positively correlated with civilian licensed practical nurses,

91C students, and wardclerks.

Personal time was negatively related to direct care time

(DIRECT), time spent preparing supplies and equipment (PREP),

time spent in conference (CON), and ratio of direct care time to

total time (DIR/TALL).

Correlation - OFFUNIT

Time spent off the nursing unit (OFFUNIT) was positively

correlated with total indirect care time (TOTIND) , with the ratio
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of indirect time to total time (IND/ALL) , and with being in an

administrative capacity (ADMIN) , particularly as a headnurse or a

wardclerk.
m

Time spent off the nursing unit (OFFUNIT) was negatively 0
0
C

correlated with time spent performing clerical tasks, C)
Ma

particularly charting (CLER) , what shift it was (SHIFT), total
0
0

acuity (TOTACUIT), direct care time (DIRECT) M
z

Correl&tion - COMMUN mz
-4

Communication activities (COMMUN) were significantly ×i

z
correlated so that as communications activities increased or (n

decreased total indirect care time (TOTIND) , the ratio of

indirect care time to total care time, and being a registered

nurse increased or decreased correspondingly.

Communication activities (COMMUN) were significantly

correlated so that as communications activities increased or

decreased the ratio of direct to total care hours (DIR/TALL),

being a licensed practical nurse (LPN) , specifically a 91C, and

direct care time (DIRECT) increased or decreased in the opposite

direction.

Correlation - PREP

Time spent preparing supplies and equipment (PREP) shows a

significant positive correlation with total acuity (TOTACUIT).

Time spent preparing supplies and equipment (PREP) shows a

significant negative correlation with time spent performing

clerical tasks (CLER) ; .ime -'.4- '1,iting (WAIT) _,e
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unavailable for care (UNAVAIL) , and time spent incommunications

activities (COMMUN). There was also a sinificant negative

correlation between time spent preparing supplies and equipment
m

and administrative personnel (ADMIN) , particularly wardclerks. o
0
C

Additionally 91C students showed a significant negative 0o
o
0

correlation.

0
Correlation - CLER

z
Time spent in clerical activities, primarily charting Mz

-_4
(CLER), showed a significant positive correlation with total f x

-m

zindirect care time (TOTIND), with personel in the administrativez

category (ADMIN) , particularly wardclerks, as headnurses and

wardmasters showed a significantly negative relationship. There

was also a significant positive relationship with total acuity

(TOTACUIT).

A significant negative relationship was found with direct

care time (DIRECT), time spent in conferences (CON),

administrative time (ADMIN) , time spent waiting (WAIT), ie

spent off the unit (OFFUNIT), time spent preparing equipment and

supplies (PREP).

Correlation - CON

Time spent in conferences (CON) showed a significant

positive relationship with total indirect time (TOTIND) and the

ratio of indirect care time to total time (IND/ALL), and with

s1ift.

Time spent in conferences (CON) showed a significant
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negative relationship with time spent traveling from one place to

another (TRAV) , ratio of direct care time to total time, direct

care time (DIRECT), personal time (UNAVAIL), and clerical time
m

(CLER). 00
C

Correlation - TRAV 0m

Time spent travelling from one location to another (TRAV)

0

was positively correlated to time spent in environmental tasks M

z

(ENVIR) with total indirect care time (TOTIND) and the ratio of Mz
-4-

indirect care time to total time (IND/ALL) . Travel time was also m

z
positively related to wardmaster, LPN, and ADMIN. U)

Time spent travelling from one location to another (TRAV)

was negatively correlated to direct care (DIRECT), to the ratio

of direct care to total care (DIR/TALL) , time in conferences

(CON) and to RN, wardmaster, and volunteer.

Correlation - ADMIN

Administrative time (ADMIN) was positively correlated with

total indirect care time (TOTIND) and the ratio of indirect to

total time (IND/ALL) . It is also positively correlated with

being in an administrative role (ADMIN).

Administrative time (ADMIN) was n4gatively correlated with

the ratio of direct care time to total time (DIR/TALL) , shift,

personnel who were civilian licensed practical nurses (CIVLPN),

agency nurses (AGENCY), acuity category five (ACTTTY5) , tota l

acuity (TOTACUJIT) , direct care (DIRECT) , and clerical time

(CLER).
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Correlation - ENVIR

Time spent performing environmental tasks were significantly

correlated with staff members who were LPNs, particularly
m

wardmasters. There was also a positive correlation with the O
0
C_incidence of patients in category three (ACUITY3). This could o
m
0

partially be explained by there being time to perform this
0
0

activity when the unit has a high number of patients in this <
z

category, as they are the least ill that are normally pl ,ceu in m
z

mthe intensive care unit. There was also a positive relationship

with travel time. Z

There was a negative relationship between environmental

tasks and clerical tasks (CLER).

Correlation - WAIT

There was a positive correlation between tim- spent waiting

for the next task (WAIT) with total indirect care time (TOTIND).

There was also a positive relationship with personnel in the STU

category. A possible explanation for this is that students are

not allowed to act independently and must wait for their actions

to be directed.

There was a negative correlation with the ratio of direct

care time to total time (DIR/ALL). There is also a negatije

relationship with SHIFT which could be attributable to the

reduction in the number of personnel available on each subsequent

shift. There is also a negative relationship between wait time

and civilian licensed practical nurses which is especially
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interesting considering that this group had a positive

relationship with personal time. There is a negative

rel, tionship with direct care time which could be because if
M

there is direct care that needs to be performed, it is done and o
a
C

there is not time available to wait. There are also negative 0
0

relationships with time spent preparing supplies and equipment
0

(PREP) and clerical time (CLER). M
z

Correlation - TOTIND m
z

Total time spent in indirect care was significantly× x
m
zpositively related to personnel in the ADMIN category. Z
m
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PREDICTORS OF DIRECT CARE TIME

Regression Analysis wasR e r e s i n n a y s s as........... I..........................
$IGNI.FC PRINCTORS ... .

undertaken to determine what would ' " M. - -
M. .. .... . .. . . . . . . . . . . . .

cause an increase or decrease in i 4 t .. b .- i ..t.ioi0O 0

.. .. . .. . R-qiare. . ae tionship . .direct care time. Since the t

TO1' UI? . . .. . ...... Pos . *correlation showed where there were '2O89 POS
C-L-ER --<-.24-39 N-EG 0~i.< i

relationships between variables, 0 Tn• .3.. 25 -........- "z

regression was used to determine I[E ONiI .lEG zI IiIIi z.............. ...................... ITr e g r es i oyn A e w a s u s eo nsdte r in e d '' I i I .(1 l i Ii ''I I I
... v . ....vv ....- ...v v .v v m

... . . . . . . . . . . . . . . . . . . . . . . .. . . .

using 25 variables: the variable for Iomw' S.Cn3O'''G 11

unit, shift, eleven of the twelve

variables for the categories of
Table 47

personnel, the variable that accounted

for total acuity, and eleven of the twelve temporal categories.

One less than the total number of personnel categories and

temporal categories were used to avoid a singular matrix. The

restriction of one category causes no change in the value.

Significance was obtained with this model with F=68.754

(24.316) such that there was less than a 5% probability that this

was due to chance. The r2 value showed that .8393 of the

variability had been accounted for.

It was important to examine the significance of each

variable and the contribution to the explanation of the

variability. The variables that showed significance and the

contribution to the explanation of the variability are shown in
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the inset in the order they were selected for the stepwise

regression. The remaining variables contributed the difference

between the r2 value of .6427 and .8393. M

COMPARISON OF THE TWO UNITS 0
C

Data from each of ..... m.....

V~,e ~1 ?eient uubr ~ Percent.-..
the two units were .O-ze-vtis0. . . . .. ....t i.. .... .....

~~~...... ............... ....... ........... ...... ......... 0
* z

.1 ir t . ... Q .... ... 0..
if the percentages of .iaa. 2 .... Z ..3.......

time spent in the three........ ....

z
categories was Table 48 (

different. As shown in

Table 48, Unit I spent 26.8% of the time in direct care versus

Unit 2 where 21.1% of the time was spent in direct care. Unit 1

spent 59% of the time performing indirect care tasks versus 67.2%

of the time spent by Unit 2 to perform indirect care tasks. Unit

1 has personnel unavailable for care 14.2% of the time compared

to 11.7% for Unit 2.
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As shown in Table 49, providers ... ...... I..........

on Unit 1 spent an average of 1.47.........

of each six observations for each .... ...

hour in direct care versus Unit 2 s~DY A2 ,!g0
E ...... .. :7 150

0where 1.18 of the six observations CE ~1516O4

f or each hour were spent in direct .. . . . .94 C) ......... ....-

0
care. The t value of 1.9617 with .. S........E*R......... IR...C.... m

331 degrees of freedom allows the VX&L~SE;gCFz

. . .. . .. . .. . .. .. . .. .. . .. .null hypothesis that there is no ........... X..........

significant difference between the ......................

0 . 0 . . T . . . .. . . . . .... .. . .. .. . . .. . . .

amount of direct care provided by Table 49

Unit 1 and Unit 2 to be rejected.

Unit 1 spent 3.2516 of every .............

six observations per provider per ..... ............ ..

hour in indirect care tasks versus MA $21 1:374

Sm: ~ . ....5 .....
the 3.7742 spent by Unit 2. The t ........ .. ... .......

value of 3.0315 with 339 degrees of .. 1.O15i5 I34
...... . .. .. .......

freedom allows the null hypothesis ...........RElCE .12

that there was no significant
_T ... I39 - ... . 7

VARABL TSTE: NDIli
difference between the amount of .R~ ........

indirect care between Unit 1 and

Unit 2 to be rejected. Table 50

The unavailable for care

category for Unit 1 wa.8 compared to the corresponding data for

Unit 2. The t value of .87 10, with 339 degrees of freedom was
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not significant and did not allow the null hypothesis to be

rejected.

The differences between the

acuity on Unit 1 and Unit 2 were ~ 0
... . V IT 1TO UNIT2 C

compared to determine if there .m0

was a significant difference '*0 35676 A.516.
... E . ... 7. 2 1;.8402 0

using a t-test. The average N. ...... 5.. ....

acuity across all staff for Unit IZ

1 was 3. 56 compared to 3.52 for .... . t0 .F ..

Unit 2. A nonsignificant value ..... l4(D,.3) Ci)

for t = .1346 (df=339) did not .... ..........

allow rejection of the null ...... ..... ...... ...

hypothesus: The acuity for Unit .. .... b........ ..........

T'able 1751
1 is not significantly different

than the acuity for Unit 2.

The temporal categories ......

were analyzed to determine if ............. ..

there..... wee ay i d v d arow.l I..tOOiUPA . .).(-. Signilicant..

.... . . .. .....8 ........ther signifiance founvdua in.. th .Cn. .. ... .45 -247 .013 fN

. ait .3. .56 ..... 5 .e

ctegtests shwn aotrteinstedto Tbe5

the hypothesesc ofon difrncte wi tme
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Three different personnelT h r e d f f e e n t p e s o n e l .. . ... .. ......... ........... ..... ..........

DIPPflEVES ~TUE M..~ T* %ITS
categories were compared to ............

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .•..........-.-. r u oup W O ........... sig ificant
determine if there was a -.. i fee . . 0

/. .'.. .. . .. - . . . . -. '.. . ..' . .'. , .- , , . . . . .'. .. .'. ." . . .. . .
. . . . . . . . . . . . . . . . . . .. . . . . . . . .. . . . . . . . . . . . . . . . . . .. 0

significant difference in the aenYw>'i5i-62",3000 lo'
representation o:f these .. . :.... l 333 No

/ .' . . . . . .. . . . . . . . . . .. . . .'. .' .'. . . . . .. . .. . . . ... . 0
categories between the units....................................................

.............. .................................I
As shown in Table 53, Agency Table 53 M

z
-4

nurses comprised 15% of the X

zstaff on Unit 1 and 16% of the staff on Unit 2. Registered zn

nurses, which includes civilians, military, and agency nurses,

constituted 54% of the Unit 1 staff and 51% of the Unit 2 staff.

Paraprofessional staff were 30% of the Unit 1 staffing and 33% of

the staffing on Unit 2. The differences between Unit I and Unit

2 was not significant for any of the categories of personnel.

STAFFING

Use of the Workload Management System for Nursing for Staffing

The number of patients in each acuity category and the shift

when the data has been collected was used to determine the

staffing level and mix that would have been required by the

Nursing Workload Management System (Tables at Appendix E). This

was compared to the actual staffing that had been present during

the data collection effort.

The night shift had a 17.5% shortage of registered nurses on
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Unit 1 and a 30.6% shortage on Unit 2. . .............. ........ ........
.....GS IFT.

There was a 26.5% shortage of ... ....... ..................

registered nurses on the night shift -. e-eI-... i. Ae.i .. pro. -.. ...
. . .. . 1 kres .. X~sen.

• ' ' • . - ..- .'/ - . . ,' . ./ . . . " -. . . . . . . .

for the total sample. The opposite .Uni.t ..-... 75 52 . .

effect is found for the aMt2v.'. .6..m

paraprofessional staff. There were

52% more LPN's and 91C's than Table 53 m
z
K

authorized by the WMSN on Unit l and M
z

36% more on Unit 2. Overall there were 40.6% more LPNs and 91C's mx
m

than required by the WMSN on the night shift. This is consistentZ(

with the correlation matrix that indicated there was a positive

relationship between shift and the licensed practical nurse

category, (LPN) , specifically civilian licensed practical nurses.

Of the night shifts sampled, 10% had at least the number of

registered nurses authorized by the WMSN, with 90% having less.

There were more licensed practical nurses than authorized on 90%

of the night shifts sampled.

The dayshift showed a much ........

DAY. SIFT.
different picture. There were 52.2% -i....... .... ....-

.. ..eiste d. -Parapro-
more registered nurses than were Nses pr0fessional

authorized by the Workload Management EiV 52Z "
Unit 2 .426A% +38.5%

System for Nursing during the day TOTM +

shift for Unit 1, 26.9% more for Unit

2 and an average of 38.8% more than Table 54

were authorized on the day shift.
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Every day shift in the sample exceeded the number of registered

nurses authorized by the WMSN.

There were the same number of paraprofessional staff Qn Unit
m

1 as were authorized by the WMSN when averaged over all of the 0
0
C

day shifts. Twenty percent of the shifts had the number of M• m
0

paraprofessional staff authorized, forty percent of the shifts

0
had one additional paraprofessional and forty percent were m

z
authorized one additional paraprofessional. Unit 2 had 38.5% M

z

more paraprofessional staff than were authorized. On every day

shift for this unit there was one more paraprofessional than was (n

authorized. For the total sample there were 20% more

paraprofessional than authorized by the WMSN.
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The evening shift had 11.22% more

.....ESHI. ..
registered nurses than were

... .. .... .gi . . ..e.d. .Pa .apr - ..

authorized. Unit 1 had 6.7% more .- - -. p e$3ilnfl-J.

registered nurses than authorized and Uni..t 0... .n .. .2 ..... .. ........ ..- .. ... ..
t .. . ... .. . 0Unit 2 had 15.9%. Paraprofessional TOT I - " - - , .- '

staff were 152.4% of the WMSN -'...... .... 4... -.-..'.... -.
., ... . . . . . . . . -.... .. . . .-. . .. .. . . . . . . . . . . . . . . . . .0

authorization. Unit 1 showed 53.5% Table 55 m
M
zK

more than were authorized and Unit 2 Mz
-4

had 51.5% more than authorized. mx
*0
m

If the total authorizations were .--

TOTAi SMIPLsummed and compared to the total v......................... .... v

registered nurses than authorized; Iii~itI+)i%],4Ziiii~3.iii

however if the units are reviewed 2 T7II-II 8I/-I38,$z-II--

separately, Unit 1 has 14.4% more than...............

. . . . . . . .... . . . . . . . . . . . . . . ..II I I I I I I I 1

were authorized and Unit 2 has almost Table 56

1% less than authorized. If the same

analysis were performed for the paraprofessional staff, there

were 38.8% more than were authorized. Unit 1 was 36.2% above the

authorization and Unit 2 was 40.8% above the authorization.

Composite of Current Staffing-Registered Nurses

To determine how much staff is currently utilized, a picture

of the average staffing on the two units was constructed. The

average shift has .31 head nurse. This is reasonable since there

is only one head nurse per unit and head nurses only work on the
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day shift. There were 1.57 military registered . .. ... ......--
vei" agei eg sere 4i/

nurses on each shift. The lowest number on any

of the sampled shifts was zero and the highest .- ead.n....w.,. i.
. .. . . . .M
... . ... .. .57 ...

number of military registered nurses on any of ...i.o. ... .-.-.4....

Cthe sampled shifts was three. There were 1.48 0iee.--..4
the.. sa p e .... ..

civilian registered nurses on each shift, with a /'

.. . . . . . . .. . ... . .. .. O

iow of zero and a high of 3. There were 1.64 Table 57 m
z

registered nurses from agencies on each shift, a K
z
-4

low of zero and a high of four. This was the highest average of m

any group. There was an average of .19 Reservists on each shift, w

although Reservists were only assigned to day shift.

The total number of registered nurses was calculated and

divided by the number of shifts to find the average number of

registered nurses present per shift. The head nurse was included

in the first set of computations as a necessary part of the

baseline staffing for each unit and because if there was a

shortage of other nurses, the headnurse took responsibility for a

patient. Because the argument can be made that the headnurse

should be in an administrative and supervisory role, the average

number of registered nurses per shift was also computed without

the headnurse. Nurses who were assigned to the ward for their

twc wcck reserve duty were not included to insure that the

figures derived were the most conservative possible. The average

nu1ber of registered nurses per shift was 4.99, including the

ht-adnurse, and without the headnurse was 4.69.
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R%8ie§IP§ RUT. to Patient Ratio

On each shift there is the ........... .... ......

........ ...... . . .practice of assigning each patient or enwudrie .. gxceidurn .

several patients to a nurse. This 0pe i . . 4.99 . .. . . 6 C. . . . . . . . . . . . . . . . ..

Cdoes not imply that the necessary ........ " '........ . . . . 0

practice of nurses assisting each ..-. ...p...ie...-...
. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. . .

other with a difficult procedure or -- -m

' atien.. tio . -..... .8 " z
when there was a new admission was .................-- . n..... M

v .- .6 .T V.....v .. .. ......... ..
precluded. The average number of --- X

patients that were assigned to the ...-------- ....... in
Table 58

registered nurses during each of the

observed shifts was 4.83. The number of registered nurses, both

including and excluding the headnurse was divided by the number

of patients assigned to registered nurses to determine the

registered nurse to patient ratio. The ratio when the headnurse

was included was 1.13 registered nurses to patients. This can

also be stated: there were 1.13 registered nurses to each

patient assigned to a registered nurse for care. Without the

headnurse, the ratio is .98 or, for every registered nurse there

were .98 patients assigned to headnurses for care. The average

number of patients was 8.38. Since there must be RN presence and

supervision for every patient, the RN to total patient ratio was

also computed, again, including and excluding the headnurse. It

is shown in the inset as .58 and .56 respectively.
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Composite of Current Staffing - Paraprofessional Staff

The same analysis was completed for

,.Average, Faraprolfessional
the paraprofessional staff. Wardmaster I 1g .IPa_ zrohft -. "

Nir MR'l M

presence was found on .35 of the shifts. W~.dster 3 0
.Militry L1 ' ".1.46 C0

There was an average of 1.46 military XI .I } j t L -  1.35 46

practical nurse specialists, 91C's, on each .-... ......... 4.

0
shift, a low of zero and a high of four. <

. . . . . . . . . . . . . . "z'z
Civilian licensed practical nurses had an Table 59 M

z
-_4
Maverage of 1.35 for each shift. X
'Dm

Paraprofessional to Patient Ratio zn

The average number of ....... ........

paraprofessional nurses for each Including Excluding
Wardmaster Wardmaster

shift was 3.16, if the wardmaster

Average Pa . .-
is included, and, 2.81 if the .prfei6nals

_e ...~t 3A16 .81
wardmaster is excluded, with a low ..... 2.81

of one and a high of four. The oveage NutberhfPra atients -3.54 Same

average total number of patients Para t.o .Para
Patient Uata " 1.04 " 8

assigned to the paraprofessional ......

• ara to-Total
nurses during a shift was 3.54, PatiepRati- .38 .34

with a low of 1.4 and a high of 7.

The average number of Table 60

paraprofessional nurses to patients

assigned to paraprofessionals was 1.04. This can be restated,

as: for every 1.04 paraprofessionals, there was one patient

assigned to a paraprofessional. The average number of
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paraprofessional nurses per patient was .38.

Composite of Current Staffing - Administrative

The number of administrative staff present M

Administrativ e
were calculated and are shown in the inset: there Overb 0

0
C

was .31 headnurse present for each shift and .35 0verag :. 1.3 .i m

H eadn'ure .31. .>
headmaster as previously stated. There was also . d. Pter .35 . ,

W-,ard erk ,55 0

.55 wardclerk and .12 volunteer. This is an VcItr .2M
z

average of 1.33 people per shift who are
z

administrative overhead. ....

z
Table 61 (n

m

Compa i on of Staffing: Unit I to Unit 2

The average shift had 9.01 staff members present, not

including students who were present for training, but including

time served by Reservists. The fewest staff members present was

5 and the most was 11. There was a wide disparity in the number

of staff present and the shift.

When the two units are looked at individually and compared

to one another, the average total staff present for Unit 1, the 8

bed unit was 8.03 and the average total staff present for Unit 2,

the 10 bed unit was in. Thp ",r= -4Amnistrative overhead was

1.13 and 1.52 respectively. The average number of registered

nurses, not including the headnurse, present on Unit 1 was 4.41

compared to 4.97. The average paraprofessional on Unit 1 was

2.36 compared to the average paraprofessional for Unit 2 was 3.36
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However Unit 1 has an average patient census of 7.75 compared to

9 for Unit 2. The significance of t~his difference can best be

determined if it is compared in terms of differences in the staff
M

to patient ratios as shown below.
0
CThe daily registered nurse ...... 0

MEITRDNRE:TOTAL PA'FIEITS>to total patient ratio for Unit 1'1 I_4
C)

GROUIP - Gt&CP 2 0
was compared to the daily.58 .51 ,

zS~h...:.1743 K
registered nurse to total patientN: 6m

UASES: I-TO '16 17 TO 32.
ratio for Unit 2. The results of mx

-u
.... DIFFERENCE : .27z

this comparison were t=.0388, (nOOD1~~E 9

with 30 degrees of freedom, which 708 ~F )V AL ETD

UN/TPAT PROB. .4846
is nonsignificant. Therefore the .. ..

null hypothesis that there was no 4REGSTERED N"U.sES:PATIENTS C ARED FOR BY
REGISTERED NURSES

significant difference between ...

GROUP I GM U2
the two units could not be iIEAN . .9551 .9971

re ctdSTD. DEV. .1889 .2641

The null hypothesis that theCA ESI I'T11617O32

DIFFERENCE = - .0421
ratio of number of registered SPEDEO IFRNE: 01

nurses to the number of pat ient.s 7:.51 8 2 (1Y. 30) VARIABLtE TESTED:

being cared for by registered RN/IlAT PtOB -M341

nursess on Unit 1 was the same as

on Unit 2 could also not be Table 62

rejected since t=.5182 with 30

degrees of freedom.
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The daily LPN to patient ... .... ...... .

ratio for total patients and for ........ ............ ...

. . . ....... ..... ......~
patients cared for by LPN was . 13..2

compared to the daily LPN to M'.. 16 ..... ... .. 0.
C

ptetratio for Unit 2using t- 1T1 VT3

... ... ... ..... )F EREECE - 0405.
tests. The null hypothesis that '1ff0RFI~ECr .401'

the ratio of the number of 1' y 01 ) i
z

licensed practical nurses to the

x

1 was the same as on Unit 2 could U

not be rejected. The null EAN -.-.- ..;78 17IIIIA900,
.. T.. . .. . .. .... 1.... . .43 . 5fl60 .. .

hypothesis that the ratio of the .... ..6 16...........

... CASES. ~ l6 'T~
number of licensed practical .................... I.....

.. . ...... . .....

nurses to the number of patients ~ ERRFtFRE: .58

being cared for by licensed ................ ~

practical nurses on Unit 1 was ...... ...

the same as on Unit 2 could also

not be rejected. 'w.* ...

Table 63
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ANALYSIS OF AVAILABLE COMPUTER SYSTEMS

One of the first reactions to any perceived personnel

shortage is to determine what functions currently performed
M

manually can be automated. To this end, the Physiological O
0
C

Assessment Information Support System (PHAISS) installed on eight 0
m
0

intensive care units at Brooke Army Medical Center, was analyzed.
0

Three to four million dollars have been expended to buy the m
z

hardware and have the software and firmware developed. The mz
-4

hardware system was installed and the capability for patient m

monitoring is operational to the extent that it displays theZ

physiological status of the patient at the patient's bedside.

This provides more accurate bedside monitoring than was

previously available as well as the automatic collection of vital

signs. To utilize other functions available in the system

requires that demographic information concerning the patient be

registered into the system. If this is done, there is the

capability of maintaining a record of the patient's care. The

drugs that have been prescribed for him, their dosage, when they

are to be administered, and the route of entry can be recorded.

The drug dose calculations can be performed by the system.

The lab tests that have been ordered and the results of those

tests can be entered. None of this functionality is

being utilized, on seven of the eight units.

On one of the units, a senior non-commissioned officer, is

utilizing the output of the system to support the research



Ward-Lee 118

protocols currently in use. However the system is not being used

to support documentation of the care process. Therefore, the

system has been installed, but not implemented.
m

As the system exists, there is not enough of a perceived o
0
C

benefit to induce the nursing staff to utilize the capabilities oM

of the system that are available. Because many of the automated
0

systems proliferated to military hospitals, have provided no M<z

direct benefit to the nursing staff, but have required data entry Mz

Z
-4
m

by nurses, this perception is difficult to overcome. x

This is not the only automation available. There is a

personal computer located on each of the wards and units for the

purpose of completing the acuity worksheet for the Workload

Management System for Nursing that is currently used less than

one hour daily, if at all.

Patient demographic information is currently entered into

the Automated Quality of Care Evaluation Support System (AQCESS)

when each patient is admitted; however, the data from this system

is not available on the unit.

The demographic information and portions of the patient

history are entered in the Triage System in the Emergency Room if

the patient is admitted through this point of entry.

The demographic information and a record of visits is

entered in the Patient Appointing System if the patient is

admitted as a result of an outpatient visit.

The discharge summary is typed on one of the word processing
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systems used for that purpose. The hardcopy of this document is

reviewed by the coders to assign applicable diagnostic code.

This is entered back into the AQCESS.
M

At the end of each month, the number of outpatient visits o
0
C

0from the patient appointment system and the number of inpatient oM

visits from the AQCESS are totaled with the help of a personal
0

computer. The outpatient data is entered manually, but the M
M
z

inpatient data is transported magnetically. This is done so that mz
-_4

one tape can be sent to the responsitory where there data is m
'D
z

maintained for the MED302 system. Hardcopies of this data are n
M

reentered into another system, Uniform Chart of Accounts, that

keeps track of workload. The hours that were worked are kept on

a worksheet by each of the employees at the hospital and at the

end of the month forwarded to a central office. One full time

equivalent is required to enter this into a computer so that it

can be forwarded for consolidation in the Military Expense

Personnel Management (MEPM) system.

The Reaganstreefe laboratory system is being implemented

within the laboratory. The next phase of implementation will be

result reporting back to the unit, but the integration of this

capability with any of the other systems has not been developed.

In summary, there is currently no automated system in place

to support the patient documentation process, although there is

the potential to put such a system in place if the resources were

dpdicated to implementation.
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CHAPTER 3: CONCLUSION

Review of Hypotheses

There is no significance in the ...............................
. .... . .. .. ....OF... . . .TSES -

difference between the percentage of -.... ........ ..............

COMPRISON"TOMI SEM
direct, indirect, and time unavailable o

i~iiiii ACCEP~I EJEc

for care between the Migener data for ... L ....... .0

critical care at BAMC and the current ................. -

....i.ect . 1 .nd . v -0. . o..... . . . . . . . . .. .. . . . . . . . . . . . . . . ..gtudy. This is in spite of the - :-:Isdie -- - --
v..avia~e ...v...v.... . v . z

differences in nursing since the .... ..

Misener data was collected. There has .................. ....... .m

Table 65 M
zbeen an increase in the use of

physiological monitors that measure changes in the patient's

status; however, changes in the treatment protocols and new

treatments that were not available may have balanced the time

savings.

Indirect Care Time

There are significant differences between the percentage for

the temporal categories of indirect care between the Misener data

for BAMC critical care and the current study.

Clerical

The temporal component that showed the most change was the

increase in time attributable to clerical, or charting time.

Since the Misener study was completed in 1983 there have been

many additions to the requirements for documentation in the

patient records. The implementation of quality assurance is one

example of this change. Another example is the requirement to
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chart the results of batteries of laboratory tests that weren't

previously available. The increased use of physiological

monitoring may have also increased clerical time because the

output is not integrated into the documentation process. The
m

tapes produced by these systems are painstakingly taped into the o

C
charts; however, because the laboratory and pharmacy are not 0

connected to these systems, graphs now must be drawn to trend

0
this data. This provides information that may have not been

3)
z

available at the time the Misener study was conducted, but M
Z
-4

because the management engineering and the interfaces that are m
m

required are not in-place, may have contributed to the increase w

in time spent charting.

A random sample of medical records reviewed to determine

what forms were being used to record patient information, showed

that there was a considerable amount of duplication in the

medical record. Both the admitting physician and the nurse

complete a patient history, with many of the same data elements.

The patient's demographic information is collected by Patient

Administration during the admission process; however, elements of

the patient's demographic information are sprinkled throughout

the patient record. Additionally, whenever a patient is referred

to another service for consultation, the history process is

repeated. The costs associated with storing and retrieving this

data, as well as the cost of collecting it, drains the medical

center of resources that could be utilized elsewhere.
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To illustrate the mass of ................
.......... .... .HE ...SI~PAX~

forms that are currently utilized, ...... ....**'...........

AForm I8~ ca.. ecord ftirg...an admission packet was obtained. . VaePn

from each of the units. The forms .... .............

~A~Z~* 4W &sesent-ani eare 1an
included in the packet are shown in ;.oti4 .*o

. . . . .. . . . .. . . .. C

Table 66. Each form was reviewed 0

........ 467 ... C Theapeti Wdkt
to determine what regulation. .atn{ioUdctv)-

required this form to be used. ...rA~? .Th .........ea .uit ..i ...

Army regulation 40-407 governs the ..................... ......... K

use of DA Form 3888 and DA Form e............m

qrzA Qq.Te~puf~cumtat ion
4677. However, a review of this Z~ei~~i~

regulation entitled: Nur'sing .. ... .

Records and Reports shows that it ..... ..

is; the regulation dictating the use J- 4 t tBIo~d.

of the majority of the forms shown .................. . .

0 .C ...... res~ on
in Table 66 and others that were... ... ............

IDA40'rm-54451- Patient. Acuity- WorLkshee~t._-
not in the admission packet: DA ................

Form 4256, Doctors Orders; DA Form ........... o* ......

3888 and 3888-1, Nursing Assessment . ..............

and Care Plan; DA Form 4677, ... t..... .........

Therapeutic Documentation Care Plan

(Medication); SF 510, Clinical Record - Nursing Notes (SF 510);

Clinical Record-Temperature-Pulse-Respiration; DD Form 792,

Twenty-Four Hour Patient Intake and Output Worksheet and many
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more. Army regulation 40-400 is cited as the governing

regulation for DA Form 4700. This regulation entitled Medical

Services, Patient Administration was reviewed. The regulation

covers the collection and reporting of inpatient and outpatient
M
'D

biostatistical data, such as the prevalence of selected diseased M
0
C

and the hospital workload." The forms discussed in this 0M
0

regulation are those related to the reporting of admissions and

0
dispositions of patients and with counting workload. This M

z

regulation is not concerned with the moment by moment record ofM z
-_4

the patient's hospital stay. Army Regulation 40-66 Medical 'M
'D
mServices, Medical Record and Quality Assurance Administration is W

a more germane reference for determining what forms are required

to document patient care and is the third reference found in the

group of forms. The regulation provides four lists of forms that

are authorized for use, but does not compel the use of any.

Instead the regulation tries to prevent the adoption of

additional forms by restricting the use of local overprinting.

This is controlled by requiring exceptions to the policy to be

submitted and approved. In those cases "when none of the forms

listed in the tables nor a request for exception will provide a

needed form, a proposed form may be submitted for approval. The

new form will be prepared on DA Form 4700." (1983, Page 24, 7-

2b).

Uoverning and regulatory agencies have contributed to the

growth of the number of forms. Each new plan or program requires

that some specific data be collected and reported. To facilitate
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this, the response is usually to implement a new form. However,

the time has come to review all of the forms is use and develop

an integrated approach to medical documentation.

Many hospitals are confronting this phenomena. The Chief
M

Nurse (Norton, 1989) at McKenna Community Hospital in New 0
0
C

Braunfels, Texas has organized a task force that is 0

systematically reviewing all of the documentation that is
0
0

required in the patient record. All of the forms previously m
z

required to document the patient care on the intensive care unit r
mz

Cardex (Appendix F) . This includes basic admission criteria such 0

as: origin of the admission, language, mode of arrival,

allergies, smoking and drinking practices, assistive devices

(glasses, hearing aid, dentures). There is a section of the form

used for nursing diagnoses and measurable outcomes. Another

section of the form lists the discharge plans and needs of the

patient and has a section where resolution of each need is

indicated. The form also has a history section. There is a

section for instructions to the patient and family and one

dedicated to the valuables inventory with a release of

responsibility for any valuables the patient does not surrender.

There is a section to list the medications that are taken when

the patient is not in the hospital. The final section of the

form allows the nurse to indicate on the illustration of a person

the location of any lesions or scars.

The second form us.ed by this hospital is a six pdge fold out
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24 hour critical care record (Appendix G). There is a section to

record the intake and output. The next section on the form

records the neurological signs. When the form is folded out the

left side has a section to record infusion, skin, cardiovasculae, M

pulmonary, and gastrointestinal information. The right side has 0

cenough space for 24 hours worth of nursing notes. When the form Mo
0

is closed, the right side has a section for laboratory reports
C)
0

and physiological monitoring values. There is a diet section and m
z

a cardiac rhythm section. There is a section where the cares and m
z

activities are scheduled and recorded. There is also a place for ×x
M
z

signatures. n

The forms management philosophy of this hospital is also of

interest when trying to focus on new methods of reducing the

overhead required. All forms are printed at the hospital on the

hospital's equipment which is not ornate or complicated. Large

stocks of forms are not kept on hand. If a new form is required,

all of the forms it will replace, and that is the philosophy, are

used until the trial period is over and then cut up and used as

scratch pads. There is a program to reduce 10% of the forms in

use each year. Although it may seem that this type of program

would not be applicable to a government hospital, an analysis of

the forms in use indicates that there are similarities. Many of

the forms in use at BAMC are overprints of standard forms that

have been modified in some way to provide a standard method of

entering data. Although these forms may provide some new element

of information, data that has all ready bee,, -ntered in the



Ward-Lee 126

records must be reentered on this form so that all of the

information required to make a decision based on this form is

available. If there was only one form with all the information,

none of it would be duplicate. M

In the sample of medical records there were occurences where 0
0
C

all the blocks on a form were not completed. This missing 0
0

information was often available on another form in the patient
0

record. Perhaps the block was blank because the information was M<
z

all ready available. However, the possibility exists that M
z
-_4

someone in a hurry could interpret that information as being Ma
munavailable. For example--allergies--appears on several of the W

forms. Incomplete medical documentation may have been cited in

lawsuits due to the poor integration of the forms in use.

Preparation of Supplies and Equipment

The other category of indirect care that exhibited a

substantial increase was time spent in the preparation of

supplies and equipment. One factor contributing to this is

probably an increase in the amount of equipment in use since the

Misener study. More notably may be the method used to manage

expendable supplies. Both units used a ward stock system and

every available corner was full of supplies. This method of

supply came under criticism during the Health Services Management

Inspection in 1988. Inspectors found expired items of expendable

suppies and drugs on many of the wards and units they inspected.

Not only is this method expensive in terms of the cost of

inventory, it is expensive in personnel resources. Nurses have
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to walk from the patient's bed to the supply area for every item.

The Veteran's Administration has addressed this problem by

the use of a cabinet located in each patient's room. The

cabinets are restocked by the supply technicians through a locked
m

door located in the hallway. The nurses have a key to the 0

C
cabinet door located inside the room and take supplies as they 0

m
0

are needed.

0The use of a cart system has been accepted as saving

z
inventory costs. However, carts have not been implemented at r.

z

BAMC due to the lack of supply personnel to restock the carts. M

Another limitation has been the large amount of space requiredz

for restocking, but this could be overcome. McKenna Community

hospital uses a cart system. The cart is replaced daily,

although if the head nurse finds that the supplies have been

depleted, another cart may be requested. Although this does not

address the problem of the nurses going back and iorth to the

supply area, once they travel to the supply location, everything

is easy to find. This approach also eliminates the need for the

unit staff to have to order and restock the supply area.

Communications

The proportion of communications in the indirect category

has decreased and contributed to the significant findings. One

contributing factor may be the use of faxsimile machines to

receive laboratory results. Although there was time spent on the

telephone obtaining lab results, it may have been less than

before the implementation of these machines. Contributing to
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this reduction may be the hospitals policy that all laboratory

tests from the intensive care units are processed STAT, except

those that take longer than one hour to process. Another

contributing factor to the reduction of time spent in
M

communications may be the relationship with the pharmacy. Orders 0
0
C

may be telefaxed to the pharmacy and a pharmacy technician 0M
0

delivers to the unit.
0

Administration m
zThere was a significant decrease in the percentage ofM

z
-_4

indirect care time spent in administration, even though the X

IzMisener definitions were used to insure that time was correctly Em

attributed to each specific cateogory. Since most of the

administrative time was attributable to administrative staff:

headnurses, wardmasters, and wardclerks, and these staff members

are primarily scheduled on the day -hift, the difference in the

percentage of the sample collected on each shift may contribute

to this explanation. As previously stated, Misener collected

64.7% during the day shift, 22.9% during the evening shift, and

12.5% during the night shift (Misener, Table 3, Page 22) , versus

44.9% during the day, 30.3% during the evening and 24.8% during

the night shift in the current study. Another factor that may

contribute to this may be that it has berome acceptable, almost

expected, that headnurses take administrative work home to

complete. Although this may have contributed to the change there

is no method of determining if this behavior has changed since

the Misener study was completed.
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Travel

The final category of indirect care that showed at least a

5% change was the decrease in travel time from 14% to 4% of

indirect care time. The primary uses of this time was moving
M

about the unit and travel time taking samples to the lab. O
0
C
0Unavailable For Care m
0

There are significant differences in the percentages of the
0

components of unavailable for care time between the BAMC critical m
z

care data in the Misener study and the current study. There has M
z
-_4
m

been an increase in the personal time component from 51% to 82% X
m
z

of time unavailable for care and a decrease from 49% to 18% for

offunit time.

Slack Time

Because there was an indication that there may be the

potential for reallocation of indirect resources, a category not

in the Misener study, was created by adding together the two

temporal activities that were discretionary: wait time and

personal time. The hypothesis: there is no significant

difference in the percentage of slack time between the data for

BAMC critical care in the Misener study and the current study

could not be rejected. However with 18.4% of the total time in

this category, consideration should be given to reapplying a

portion of it back to the support of direct care. It is

unreasonable to expect that no time is required for personal

activities and that no time will be spent waiting; however, the

cost of personnel resources are so high that a range c' the
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percentage of time utilized by these activities be defined. For

example if this is approached conservatively so that only the

wait time is reapplied, there is the potential to provide care to

8.7% additional patients. To quantify this, an increase of 8.7%
m

would almost allow the 10-bed unit to increase its capacity by 0
0
C

one patient, since each patient would now only require 91.3% of 0
M

the current time.

0
However, this is an emotional issue with nurses. m

z

Anecdotely, some nurses express the feeling that they can't M
mz

properly care for the patients they have currently have M
x
m
z

responsibility for. Every nurse that this was discussed with hadE
m

at least one example of watching a patient go sour and not having

the personnel resources necessary to feel as if the situation was

being managed.

Headnurses

There is a significant difference ........ ....... ...........

StrMhM OF9 fIMTHESES ---. * -. .I ..-i- -i i. .... T O . . t.. .................
for headnurses in the percentage of .............

/-i- -COVPASOV TO ISEVE //ii
time attributable to direct care,

indirect care, and time unavailable . . .........-..
...... .... di -(S di

for care between the Misener data, the
. Direv-t.hid, Onav .. X

Misener data for BAMC and the data for

unavailable X
the current study. This is Slac.

demonstrated by the 10% decrease in

d irec t care s in c e th e M is en er s tudy 'wow' ft 1. .
Table 67

and a 21% decrease from the Misener

data attributable to BAMC. The current 5% spent in direct care
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indicates that while headnurses may assist with a patient, they

are not primarily responsible for providing direct patient care.

The large decreases since the Misener study may indicate that

there has been a change in the role of the headnurse. Indirect
m

care time was relatively stable. Unavailable for care time 0
aC

increased to 29% from 17% in the total Misener study, and 11% in 0m
0

that portion attributable to BAMC. The decrease in direct care
0
0

corresponds to the increase in the unavailable for care category. m
z

Percentage of the temporal categories of indirect care for M
z
-.4

headnurees in the current study are significantly different than mx

zthe percentage of the temporal categories of indirect care time

for headnurses in the Misener study or in that portion of the

Misener data attributable to BAMC. The percent of indirect care

is, as stated, relatively stable, however, the distribution

within that category has changed. The most significant change

was the increase in the preparation of supplies and equipment

category from 5% in the Misener study for both the total data and

for the data attributable to BAMC to 21% of the indirect care

time. A portion of this increase could be attributable to the

increase in equipment since the time the Misener study was

conducted. There is a decrease in clerical time which is most

likely related to the decrease in direct care time, since

clerical time is directly related to patient care.

The hypothesis: percentage of time unavailable for care for

headnurses in the Misener study for the data attributable to BAMC

is not significantly different than the percentage of time
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unavailable for care for headnurses in the current stud, can be

rejected. There has been a decrease in the amount of personal

time from 6.4% to a low 1.7%. Offunit time, however, has

increased from 5% to 28.8%. There should be some contributing
m

factor to explain this change, but since this is offunit time it 0
0
C

was not measurable. 0m
0

The hypothesis: percentage of slack time for headnurses in
0
0

the data attributable to BAMC in the Misener study is not <
z

significantly different than slack time for headnurses in the m
z
-4

current study cannot be rejected. Headnurses have a low M
-u

percentage of slack time in the current study, down from 7.4% to w

3.4%. There is not an abundance of opportunity to reapply time

from this category.

Wardmagters

There is no sign ificant .....................................

. . . .. -. . . ... ... ...OF . . .O . .S.S I ... -
difference in the percentage of time

attributable to direct care, indirect ... ...... ............

care, and time unavailable for care ''LL

for wardmasters between the Misener ... ........... ......
Di ect .i d, na . X.. . .. ..

data, the Misener data for BAMC and -n. I
-i~ ..na ai~ bl i- . ..-.- ....-. .... . . .

the data for the current study. Sla--. .- I

Wardmasters in the current study had
, , , , , , , . .... .i .......... . . . .

only 6% in direct care time. This Table 68

indicates that wardmasters are not

primarily direct care providers, but rather administrative

personnel. There was a decrease in time unavailable for care
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The hypothesis: percentage of slack time for wardmasters

in the data attributable to BAMC in the Misener study is not

significantly different than slack time for wardmasters in the

current study can be rejected. The amount of slack time has more
m

than doubled since the Misener study. Although personal time has 0
a
C

remained stable, time spent waiting has risen from less than one 0
M

percent to almost 11% of the total time available for a total
0
0

amount of slack time of almost 19%. This is especially M
z

significant when one considers that there is no counterpart for M
z
-_4

this role in civilian or Veteran's Administration hospitals. The X×
Mm

headnurse manages all personnel, professional and Znr

paraprofessional. Housekeeping performs the environmental tasks.

Supply technicians and maintenance personnel perform the

preparation of supply and equipment roles. This is not to

suggest that this individual be removed from the system.

However, to have an individual this senior, with this much

experience spending 18.7% of their time unoccupied and 17% of

their indirect time performing environmental tasks seems

frivolous.

Wardclerks

There is no significant difference in the percentage of time

attributable to direct care, indirect care, and time unavailable

for care for wardclerks between the Misener data, the Misener

data for BAMC and the data for the current study. The time that

had been previously spent in direct care and the slight decrease

in indirect care has been reallocated to time unavailable for
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care . ... . . . . . . . . . . . . . . .

The hypothesis: percentage of WM{)LEN( -
..v ... SONMiSE ......

the temporal categories of indirect

care for wardclerks in the current .---- -:.jLpi...... ...... ... ..(.. M.S dH ).
... ... ... .... ... W ~ 4 dif.).-

study are not significantly different 0

D reeti.-ind-,- 0a--than the percentage of the temporal Ir.i.tv- .'i.

categories of indirect care time for .- --.Sl1.. .. - 4

. . . . . . . . . . . . . . . . . . . . . . . . . . *. . . . . .. . . . 0

wardolerk in the Misener study or in .....................................

z
that portion of the Misener data Table 70

-4

attributable to BAMC may be rejected. X
-D
zThe change in clerical time from 34% in the total Misener data to (n

15% in the BAMC data to 54% in the current study may indicate a

fine tuning of the role of the wardclerk to support the increased

patient record documentation requirements. Wardclerks, as with

headnurses and wardmasters showed a decrease in administrative

time. The difference is quite marked with 30% shown in the

Misener study, 57% shown in the Misener data attributable to

BAMC, yet a drop to 12% in the current study. Time spent in

communicative activities stayed the same, yet it dropped for

every other category of provider. One possible explanation is

that while the other provider categories are receiving more of

their information needs through the faxsimile machine, wardclerks

are assisting in acquiring information that is needed more

quickly or that takes time to gather.

The hypothesis: percentage of time unavailable for care for

wardclerks in the Misener study for the data attributable to BAMC
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in not significantly different than the percentage of time

unavailable for care for wardclerks in the current study cannot

be rejected. Almost one third of the wardclerk's time (28.3%) is

spent in this category; one third in offunit time and two thirds
m

in personal time. Offunit time is primarily consumed taking
0

C

specimens to the lab.

The hypothesis: percentage of slack time for wardclerks in
0
0

the data attributable to BAMC in the Misener study is not <M
z

significantly different than slack time for wardclerks in the
M
z
-4

current study cannot be rejected. Of the two components in this M• X

m
category, only personal time showed a change (from 12.4% to Z

18.9%). Wait time, as for headnurses, was very low at 2.8%. The

revelation that wardclerks spend more than 20% of their time in

unproductive activity warrants some examination of the activities

they are assigned.

Registered Nurses

There is no significant ....................................

difference in the percentage of time ...... $T..-ES-

.. ....... s O . . . ..SEfE. -.-... -attributable to direct care, indirect ...v....-.................... . -. -

care, and time unavailable for care iIII lU~ii ~IL-II-

for registered nurses between the .....................................

.. Dir.. . ......t , na X
Misener data, the Misener data for . in~ iiiiii .iiiiii

caaveiaable timeIunavailable forcar
BAMC and the data for the current iiiak)ii))-) i-.)~~-
study. There is almost no difference.....

. . . .. . . . .. . . .. . .I . . . . . I I l l

in the percentages of time allocated Table 71

to each category. Registered nurses
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still spend about 29% of their time in direct care, 61% in

inairtct care tia -.0% unavailable bor care. To state this

another way, for every minute spent in direct care, there are two

minutes spent in indirect care and for every minute unavailable m
-D

there are three minutes of direct care and six minutes of M0
0C

indirect care. m
0

The hypothesis: percentage of the temporal categories of
0

indirect care for registered nurses in the current study are not M
z

significantly different than the percentage of the temporal XM
z
-4

categories of indirect care time for registered nurses in the m
X

Mimener study or in that portion of the Misener data attributable z

to BAMC may be rejected. Registered nurses in the current study

spe- t more time in clerical activities than in any of the other

indirect care activities. This has increased by 8% from the

total data in the Misener study and by 11% for that portion of

the data attributed to BAMC. Preparation of supplies and

equipment consumed the second highest portion of indirect care

time, up 7% and 6% from the Misener data and the Misener data

attributable to BAMC respectively. This increase in time spent

in preparation of supplies and equipment has been shown to have

occurred in both the administrative and provider staff and

currently consumes 18% of the indirect care category for

registered nurses. Registered nurses spent very little time

travelling about the unit, performing administrative functions,

or accomplishing environmental tasks --a total of 7% for all

three categories.
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The hypothesis: percentage of time unavailable for care for

regip*.^4 nurse, in the Miserr st-,' ior zhe datk attributable

to BAMC is not significantly different than the percentage of

time unavailable for care for registered nurses in the current

study cannot be rejected. The 10% of time spent by registered M
0
anurses in this category is one part offunit time to four parts 0
M

personal time. There does not seem to be a large potential for

0
change in this category. <

M

The hypothesis: Percentage of slack time for registeredK
M
z
-4

nurses in the data attributable to BAMC in the Misener study is M
M

not significantly different than slack time for registered nurses z

in the current study cannot be rejected. There is currently 20%

of the total available time consumed by slack time; 8% in

personal time and 12% waiting. This has not changed

significantly since the Misener study; however, it represents an

opportunity cost.

Civilian Licensed Practical Nurses

There is no significant difference in the percentage of time

attributable to direct care, indirect care, and time unavailable

for care for civilian licensed practical nurses between the

Misener data, the Misener data for BAMC and the data for the

current study. Although there is not a significant different in

the change from the Misener study, the reduction in the direct

care percentage corresponds with the increase in indirect care

time and unavailable for care tima

The hypothesis: percentage of the temporal categories of



Ward-Lee 139

indirect care for civilian licensed ..... ......-.......

SMTERY OP 1amO~EE
practical nurses in the current study -I-- rIUCWE P'CflAJE
are not significantly different than .-.....-........ v.....

the percentage of the temporal .. C- .. .... ......

i l ... .............

the Misener study or in that portion . ...
. ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0

of the Misener data attributable to " .'. .... ................'...

0
I. . I. I I I . . . . l l. . . . . . . . . . . . . . . .

BAMC may be rejected. The largest Table 72 m

component of the indirect category was x-
m

the 41% spent in clerical time. This is almost three times the r

amount in the Misener study (15%) and more than three time the

percentage in the Misener data attributable to BAMC (12%). This

is more than any of the providers and more than any category,

except wardclerk. This may be attributable to the practice of

assigning the least acute patients to licensed practical nurse

staff members, but assigning more than one, whereas registered

nurses are assigned the most acute patients, but are assigned

fewer. The next highest use of indirect care time was the 19%

spent in the preparation of supplies and equipment. Thim was up

considerably from the 10% in the Misener study and in the 12% of

the Misener data attributable to BAM(. There were corresponding

decreases in travel time (from 21% to 8%) and wait time (from 22%

to 7%).

The hypothesis: percentage of time unavailable for care for

licensed practical nurses in the Misener study for the data
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attributable to BAMC is not significantly different than the

percentage of time unavailable tor care for licensed practical

nurses in the current study is rejected. The 9% increase in this

category, from 7'. t- 16% was attributable to the 10% increase in
M

personal time. 0
0
C

0
The hypothesis: Percentage of slack time fu-. civilian M

licensed practical nurses in the data attributable to BAMC in the
0

Misener study is not significantly different than slack time for m
z

licensed practical nurces in the current study is rejected. Thiz m
z
-4

category of provider was the only category to show a significant n
0
zdecrease in this category. What is interesting to examine is the

change that took place. Personal time increased by 10%; however,

wait time decreased by 16%, from 20% to 4%. The remaining 20% in

this category was still the higher of any provider.

Practical Nurse Specialists, Q1C's

There is no significant .... ..........................

difference in the percentage of time E
--i - .OU IsON 10MISENER.

attributable to direct care, indirect ......

ACCEP. JE0T .
care, and time unavailable for care 'L VULL

(('/ -i i i'/ i': - (V al(N -d -) { dif)i-.
for practical nurse specialists ...... .. ....

(-.iDret, I~idi unav - -X-ii /. i i
between the Misener data, the Misener ......

• . Jnavai~able- iiiiii~-~~ :X. .-
data for BAMC and the data for the S~a.-

current study. In the Misener study ... .............

this category of personnel had the Table 73

highest proportion of direct care, at

31%, with an even higher percentage at BAMC with 38%. This has
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fallen to 24% which places this category at 5% less direct care

than registereQ nurses. The 66% indirect care time is up from

52% in the Misener study and up even further from the 46% in the

Misener data attributable to BAMC takes the gC from having the
M

lowest percentage of indirect care for the three provider 0
0
C

categories to having the highest percentage of indirect care. 0
M
0

The 10% in unavailable for care is a drop from 18%, and places
00

the 91C's in first place, tied with registered nurses, for least m
z

percentage of indirect care. m
z
__4

The hypothesis: percentage of the temporal categories of T×

zindirect care for practical nurse specialists in the current

study are not significantly different than the percentage of the

tempOral categories of indirect care time for practica' nurse

specialists in the Misener study or in that portion of the

Misener data attributable to BAMC may be rejected. Percentage

of indirect care time spent in clerical activities led this

category. At 33%, this was more than double the 15% in the

Misener study, which is consistent with the other categories of

providers. The second highest category of indirect care time was

time spent preparing supplips and equipment at 21%, up from 14%

in the Misener study and the data attributable to BAMC. There

was a large decrease in travel time from 23% in the Misener study

to 17% in the BAMC data to 5% in the current study.

The hypothesis: percentage of time unavailable for care for

practical nurse specialists in the Misener study for the data

attributable to BAMC is not significantly different than the
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percentage of time unavailable for care for practical nurse

specialists in the current study is rejected. This is largely

due to the decrease from 16% to 10% in this category, largely due

to the decrease in offunit time from 8% to less than one percent.
M

The hypothesis: Percentage of slack time for practical o0
C

nurse specialists in the data attributable to BAMC in the Misener 0
0a

study is not significantly different than slack time for
0
0

practical nurse specialists in the current study may not be mz

rejected. The current 18% of time that is slack is only a 37 Mm
-4

increase from the Misener data. This is slightly lower than the M

mX

percentage of slack time by civilian licensed practical nurses

(19%) , but higher than the 10% used by registered nurses.

RELATIONSHIPS BETWEEN THE VARIABLES

The next step after the percentages of care time were

established was to examine the relationships between the data.

The understanding of these relationships is key if a change in

the percentages is to take place.

The variable of most interest is DIRECT. The positive

correlation with the two most acute categories of patients and

with the total acuity category supports the acuity coding method

being utilized, such that the more acute the patient, the higher

the percentage of direct care that is provided. There was a

positive relationship with personnel in the registered nurse

category, particularly civilian registered nurses and agency

nurses. The only unanticipated information revealed in the

negative correlation was that the temporal category of indirect
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time: preparation of supplies and equipment did not have a

significantly negative relationship with the direct care

category. All of the other indirect care and unavailable for

care temporal categories showed a negative relationship. The M

administrative categories of personnel all showed a negative 0
0
C
0

relationship with direct care. m
0

The next variable of interest was TOTACTTTTY, the variable
0

that kept the score for the acuity of the patients being cared m
Mz

for. There was a positive relationship with time spent preparing M
-4

supplies and equipment and with clerical time. This relationship m
M
z

between the three variables -- direct, total acuity and clerical

-- indicates there may be competition between time spent in

clerical tasks and time spent in direct care for the most acute

patients. There was also a positive relationshin with military

and civilian registered nurses and civilian licensed practical

nurses. Acuity was negatively related to offunit time, time

spent in conference, and administrative time.

Another variable of interest to be examined was SHIFT.

Since this variable was coded 1=day, 2=evening, and 3=night, a

positive correlation related to increased occurrences on later

shifts. There is a positive relationship with total acuity due

to all new patients carrying the most serious acuity code between

the time they are admitted until midday the next day. There is

also a positive relationship with the civilian licensed practical

nurse category of provider, which indicates a greater presence on

later shifts. There was a negative relationship with all
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administrative categories of personnel, agency nurses, military

91C students, and reservists. There was a negative relationship

with both slack categories, indicating less time utilized as

slack time on the later shifts.
m

VARIABLES THAT PREDICT DIRECT CARE TIME o
0

A regression model that accounted for .8393 of the 0
0

variability was -,,ilt with 25 variables. To determine which

0
variables best predicted direct care a stepwise regression was m

z
processed and showed that as total acuity increased, direct care Z

increased. The only other significant positive predictor was ×
T

students in the intensive care course. The negative predictors ZU
m

were all temporal categories. In order of importance they were:

clerical, communications, wait, personal, conference, travel,

preparation of supplies and equipment, and administration.

COMPARISON OF THE TWO UNITS IN THE CURRENT STUDY

The null hypothesis: Direct care time on Unit 1 is not

significantly different than direct care time on Unit 2 was

rejected. There was significantly more direct care time per

provider on one unit than the other.

The null hypothesis: Indirect care time on Unit 1 is not

significantly different than indirect care time on Unit 2 was

rejected. Not suprisingly, the unit that showed significantly

more direct care time demonstrated less indirect care time.

The null hypothesis: Unavailable for care time on Unit 1 is

not significantly different than unavailable for care time on

Unit 2 wag not rejected.
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The null hypothesis: Acuity on Unit 1 is not significantly

different than Unit 2 could not be rejected. Therefore, even

though there was a significance in the amount of direct care per

provider on one unit, there was not a significant difference in
m

the acuity. 0
a
CTo try to determine what specific categories of care 0m

contributed to the significance of indirect care, the temporal

0
categories -- clerical, preparation of supplies and equipment, m

z
personal, and time spent in conferences -- were tested F.id found M

z
--I

to be insignificant. The temporal category, wait, was tested and
M
zfound to be significant allowing the hypothesis: Wait time on in

Unit 1 is not significantly different than wait time on Unit 2 to

be rejected.

To determine if there was a difference in the relative

number of agency nurses, registered nurses, or paraprofessional

nurses between the two units. None of the provider categories

showed significance; therefore the hypotheses:

Relative Number of Agency Nurses on Unit 1 is not

lignificantly different than relative number of Agency Nurses on

Unit 2,

Relative Number of Registered nurses on Unit 1 is not

significantly different than relative number of registered nurses

on Unit 2, and

Relative Number of Paraprofessional nurses on Unit 1 is not

significantly different than Unit 2,

may not be rejected.
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STAFFING

It is essential that the yardstick being used to measure how

many nurses are needed is validated. The requirement to have a

system that determines staffing levels based on patient care Z
m

requirements was a Joint Commission on Accreditation of 0
0
C

Healthcare Organizations mandate that first appeared in the 1984 0m
standard and has been repeated with every update. The 1989

0
Manual (Joint Commission on Accreditation of Healthcare m<

z

Organizations 1988, 138) in the chapter on Nursing Services M
z
-4states in standard NR.4.4 "The nursing department/service m
X
m

defines, implements, and maintains a system for determining n
m

patient requirements for nursing care on the basis of

demonstrated patient needs, appropriate nursing intervention, and

priority for care. To satisfy that requirement, the Nursing

Workload Management System has been adopted by the Department of

Defense as the standard for determining the number of nurses

required at each military hospital.

Use of the Workload Management System for Nursing for Staffing

The number of staff on the two units exceed that authorized

by the Workload Management System for Nursing. The staffing

patterns show that the day shift is staffed at 138.8% for

registered nurses and 120% for paraprofessional staff; evening

shift is staffed at 111.2% for registered nurses and 152.4% of

paraprofessional staff; and night shift is staffed at -26.6% for

registered nurses, and 146.1% for paraprofessional staff.

Overall there are 105.8% of the registered nurses and 138.8% of
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the paraprofessional staff authorized by this system. One of two

conclusions can be drawn from this: (1) The Workload Management

System for Nursing is not a valid staffing tool or (2) The

staffing system is being ignored so that more staff can work on
m

the day shift.
0
C

Results of the Implementation of the System 0
0

The implementation of this system reduced a change in the o
0

number of patients that were able to be cared for in this M
z

military tertiary care facility. This caused several phenomena Mz
-_4
M

to occur. The first was turbulence in patient referral patterns, x
"am

brought about by the closure of the medical center to referrals w

from the medical evacuation system. Patients who were referred

from Medical Activities for treatment were not accepted because

there was no staffed bed. This impacted especially on patients

who would have been referred for long courses of chemotherapy.

However, interruption of referral patterns was not the only

result of this reduction.

Patients who had previously relied on the local military

facility were forced, without notice, onto the civilian

community. Because of this many were caught uninsured for that

portion which CHAMPUS did not cover. This caused a public outcry

and some loss of the good community standing that Brooke Army

Medical Center had enjoyed for so many years.

There is also the productivity issue. If, given the same

resources as a year before, and two years before, fewer patients

are treated, productivity has decreased. This can have future
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impacts on the ability of the hospital to continue to provide the

current level of service. The resource allocation system that is

currently used distributes the resources based upon the previous

workload. As workload decreases, resources follow, until a
m

spiral down effect begins. 0

0
C

Not all of the results of the implementation of the system 0M

were negative. The long-term patient care roster was carefully

0
reviewed and the number of longterm patients were reduced. The M

Mz
shortage of beds has caused physicians to carefully review each M

z
-4
Mpatient's status more frequently which may decrease length of X

zstay. Admissions for diagnostic procedures have been reduced byn
M

the adoption of new policies that reduce the acceptable waiting

time. The lower census reduces the inpatient to physician ratio

which allows more time for each patient and may improve quality

of care.

Composite of Current Staffing

To examine how the current staffing compares to the civilian

sector, it is necessary to establish the current nurse to patient

ratios. In the four hospitals that were visited, the headnurse

was also a care provider. Because the headnurse at BAMC is

primarily administrative, this will be removed from +he nurse to

patient ratio. There was also no wardmaster role in the four

hospitals that were visited, so this also will be removed. The

wardclerk role was performed differently at each hospital. The

Veterans Administration had one wardclerk for every two intensive

care units. Methodist allowed the headnurse to determine how
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that position would be used. If a nurse could not be hired and

the headnurse wanted a wardclerk, the position could be used in

that manner. McKenna had a unit coordinator assigned to each

intensive care unit that served the role of wardclerk and
M
'ii

wardmaster. The three positions: headnurse, wardmaster, and o
0
C

wardclerk, accounted for an average administrative overhead of 0
0

1.21 staff members per shift at BAMC. Because there was also a
G)
0volunteer who performed administrative tasked and accounted for M
M
z

.12 staff member per shift, for a total of 1.33 per shift. m
z
-_4

There was an average of 4.69 registered nurses per shift and Xm

an average of 2.81 paraprofessionals per shift. The averageZ

shift had 9.01 shift members present. The average number of

patients being treated was 8.38 for a staff to patient ratio of

9.01 to 8.38 or 1.08 staff members to each patient.

To remove some of the margin for error when comparing

averages, the registered nurse to patient ratio was computed by

examining the individual nurse to patient assignments. If the

headnurse is excluded from this comparison, the nurse to patient

ratio is .98 registered nurse for each patient assigned to a

registered nurse. The average acuity of the patients assigned to

the registered nurses was 4.84. The same analysis was completed

for the paraprofessional staff. The average paraprofessional to

patient ratio, excludirg the wardmaster, is .89, or for every .89

paraprofessional, there is one patient. The average acuity of

the patients assigned the the paraprofessional was 5.77. The

acuity is higher for the paraprofessional staff due to the
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practice of assigning the least acute patients to the

paraprofessional staff, but assigning more than one.

The Veteran's Administration hospital in San Antonio

(Weinberger, 1989) uses a straight staff to patient ratio to m

determine the number of registered nurses -- there is an all 0
0
C
0registered nurse staff -- needed to staff each intensive care m
a

unit is what is utilized. Total staff authorized to support the
0

twenty-one shifts per week is two full time equivalent nurses to M
z
Z

each patient (average). For the six bed intensive care unit M• Z
-_4

there are thirteen nurses, each working five shifts per week. x
mz

This is a total capability of 65 shifts divided by the 21 that

require coverage. This is an average of three nurses per shift,

but the probability is that out of the thirteen nurses, one will

be on leave, so there will be at least two and sometimes three

nurses per shift. Intensive care beds have never been capped.

If there get to be too many patients, a nurse may be pulled from

another unit or one of the nurses offerred overtime. Conversely,

if there are not many patients, one of the nurses may take

compensatory time or leave.

The Humana hospital in San Antonio (Jane Austin, 1989) holds

each headnurse responsible for productivity. The tool used to

make staffing decisions is a 'fixed, variable" system. The fixed

component is the headnurse. The variable component is the number

of nurses. The ratio used is one nurse per two patients per

shift. Unlike the Veterans Administration, there are registered

nurses, licensed practical nurses, and nurses aides. The
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headnurse makes the skill mix decision based upon the acuity of

the patients. The staffing mix is decided one shift ahead. To

support this flexibility a nursing pool is available to each

headnurse. Members of the float pool sign a contract for three
M

weekend shifts per month. If a pool member is unavailable to 0
0
C

work for three consective pay periods, she is given an exit 0
a

interview.
0

McKenna Community Hospital also uses a one nurse to two m
z

patient ratio per shift plus the unit administrator to staff theM
z
-_4

intensive care units. However the patients may not be as acute rM
X

in this example.
m

There is a disparity in the staffing standard used by BAMC

and the hospitals that were visited. BAMC is primarily using the

standard of one nurse to one patient. The four hospitals, even

though there four different types were visited: not for profit,

for profit, government teaching, and community; utilized the same

basic standard of one nurse to two patients. Each of the

hospitals had a mechanism in place that responded to the

headnurse's judgement that more staff above this standard was

needed. Although this is sample size can not be used to reject

or accept hypotheses, it is large enough to cause the standard in

use to be examined and be the subject of further study.
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CONCLUSION

To apply the idea of cost effectiveness to computer systems

installed in military hospitals, it is essential to first go back
m

to the goals of the system. One of the first goals is to provide 0
0
C

access to care for the eligible population. The military 0
M

healthcare system has as one of its biggest problems the ability
0

to provide care for the total beneficiary population at the m
zlowest cost. Patients who are turned away from the doors of M

z
military hospitals and sent to seek care in the civilian market

m
zare usually eligible for care under the Civilian Health and

Medical Program of the Uniformed Services (CHAMPUS) . Under this

program the government must pay that portion of the cost, usually

80%, not paid by the patient. It follows, therefore, that

efforts to make the military healthcare system more productive

would result in the avoidance of CHAMPUS costs. It has been

shown in stuidy after study that care can be provided within the

military system for less than sending these same patients out on

CHAMPUS. The current figure being used is $1.00 of care in a

military hospital costs $1.41 if the same care is provided by

CHAMPUS (Colonel Munley, 1989).

To ensure this number remains on the positive side, it is

essential that productivity standards be established. A rational

staff to patient ratio, tempered by acuity, must be adopted. To

be more productive the documentation of what we do must not be

allowed to overwhelm what we do.
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The computer systems we install to support this effort, must

support the effort and not add to the workload. However, no

computer system will be effective unless the management

engineering that is needed is undertaken and a staffing standard M

is agreed upon and utilized. o
a
C

Recommendations 0m0

The eight hour focus of the hospital should be changed to a 0
0

twenty-four hour focus. Reservists should be utilized on all Mz

shifts. Offer an incentive to Agency nurses, if we must use r

them, to work on other than day shift. Discharge on all shifts. x-Vm

Free beds up on all shifts. For example if a patient expires the Cn

nursing time that would have been devoted to that patient is no

longer necessary after some terminal care activities. Because

there are physically more beds than are staffed, it is possible

to admit another patient before the bed is available. Although

this may seem offensive this could prevent the death or transfer

of another patient who is waiting in the emergency room.

Revise the forms that are currently in use. The primary

governing regulation is Army Regulation 40-407. "The proponent

agency of this regulation is the Office of the Surgeon General.

Users are invited to send comments and suggested improvemnts on

DA Form 2028 (Recommended Changes to Publications and Blank

Forms) direct to HQDA (DASG-CN) , WASH DC 20301." A multi-

disciplinary working group should meet to redesign the forms

currently in use. A review group, consisting of physicians,

nurses, laboratory officers, pharmacists, dietitions, community
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health nurses, social workers, physical therapists, occupational

therapists, respiratory therapists, medical record specialists,

quality assurance specialists, information management

specialists, and any other group with input into the
m

documentation process should review the output. 0
0
C

Review the current mcthod of storing and issuing supplies on 0
0

the intensive care units.
0

Establish a user's group for integrating the current M

z

hospital computer systems. Begin to define a hospital data Mz
-4

dictionary, based upon the Composite Health Care System, so that x
0

z
new systems being developed will be easier to integrate into ZU

current systems and so evolution to the new system will be less

traumatic.

Make a decision about the Workload Management System for

Nursing. If it is going to be the system that is used, staff to

it; otherwise, make a decision concerning a rationale staffing

standard.
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Appendix A: Definitions

BAMC - Brooke Army Medical Center, Fort Sam Houston, Texas.

Benefits Realization Program - A plan for identifying the changes
that must be made in the current work environment to derive the
greatest benefit from the implementation of a computer system.
The techniq.ie includes analyzing the workflow of the organization m
that is receiving the computer system to determine which o

o
processes should be modified or replaced. The technique also 0" C
includes analyzing the capabilities of the computer system. 0m

a
Direct Patient Care - "Physical or sensory interaction with the

patient having a direct bearing on his needs such as: physical o
care of the patient, assisting doctor with examinations, m
treatment or procedure; talking with the patient". (Misener, z
Frelin, and Twist 1983, 13-A)

z
-_4

Indirect Patient Care - "Patient-centered activities performed m
x0

away from the patient such as: communications, planning his Mzcare, assessing his needs, preparation of medications, equipment,z

team conference, etc.' (Misener, Frelin, and Twist 1983, 13-A)
For purposes of this study, indirect patient care also includes
time not available for care (Category 0).

0. Refers to meal time, coffee, personal telephone
calls, socialization not related to work, personal toilet
activities.

I. Off unit activities: Refers to activities which remove
individual from the ward for less than a full 8 hour shift.

a. Doctor or Dental Appointment
b. Mandatory Training
c. Seminars and Continuing Education Requirements
d. Duty Roster Performance
e. Company Duty
f. Compensatory Time
g. Leave without pay
h. Air Evacuation/Ambulance Runs
i. Staff and Other Administrative Meetings (non-patient

conferences)
j. Educational Advancement Permitted During Duty Time
k. Absence due to illness of dependent/ taking dependent

to medical appointment
1. Miscellaneous
m. Orientation
n. Inprocessing
0. Outprocessing
p. Civilian Annual Leave (Does not include regular

scheduled day(s) off during week) (Less than 8 hours)
q. Ill (Sick leave)



2. Communicative Acts - Refers to those communicative acts

that are necessary in meeting requirements for patient care.

These activities include answering the phone and all

communicative acts between personnel.

3. Preparation of Medications, Supplies, and Equipment -

Refers to the set-up and tear-down of all patient care supplies,

medications, and equipment, and checking of all emergency

equipment and supplies.
0

4. Charting, Chart Reference, and Clerical - Refers to all C
activities Involvingthe patient's care or written materials 0m

concerning the patient to include checking or reading the Kardex, 0

careplan/chart transcripti-- or writing of orders, writing in

chart, Kardex, or careplan. All information to include vital 0

signs, intake and output, completing or filing of clinical M

reports. z

5. Conferences - Refers to those meetings or planning 4-M
sessions which infringe upon direct nursing care time and x
includes the change of shift report, medical and nursing rounds, mZ
patient care conferences, and patient care planning (include
written nursing care plan development).

6. Travel and Transportation Tasks - Refers to those

activities that utilize nursing personnel in transporting people

and objects. These activities include the transporting of

patients, transporting of all suppliesand equipment, transporting

specimens and traveling on the ward.

7. Administrative Tasks - Refers to those activities that

are performed in meeting general management needs of the patient

care unit. These activities include the time schedule, staff

assignments, efficiency reports, chart audit, manpower survey

records, and special written reports.

8. Environmental Control Tasks - Refers to those cleaning

activities that infringe upon direct nursing care time.

These activities include cleaning the patient care unit, linen

control, cleaning of ward equipment, mopping and cleaning the

floors and emptying the trash.

9. Wait Time - Refers to those time intervals when the

individual must wait for supplies, equipment, medical approval or

similar actions. Include time staff may appear to be doing

nothing, but waiting to render patient care.
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Appendix B: Rater Instructions

INSTRUCTIONS: Work Sampling Data - Ward Personnel Form

This is the form that will be used to collect all data for

the Study in which you are participating. You will be asked to
complete ONE FORM for EACH HOUR of observation. In order for this

study to be valid these forms must be completed precisely. Please

follow the instructions carefully:
M
rD

DATE: Place date in the space provided using DDMMYY as X
0

the format. Please use the numerical designation of the month.• " C
0
m

DAY OF WEEK: ?lease enter the numeric code in the space a

provided (l=Sunday, 2=Monday, 3=Tuesday, ETC)

0
WARD: Enter the alpha numerical designation of the ward, m

(example: 12B) z
m

SHIFT: In the space provided enter the code for the Shift Z

(l=Day, 2=Evening, 3=Night) m
X

HOUR OBSERVED: Enter the hour the observation began z(n(example: 0900-1000 observed = 0900) m

OBSERVER: Enter your name in the space provided.

The remainder of the form is for actual data collection.

In the *Provider' column list each care provider present for

duty for the shift. Indicate the provider code in the 'Code"

column as follows:

1 = Head Nurse 4 = 91C 7 = Aide/NA 0=Volunteer

2 = Wardmaster 5 = LPN 8 = Ward Clerk
3 = RN 6 91B 9 Student

Across the form are listed 11 different activity

categories broken down into six 10-minute sections. As you make

each of the six observations for that hours place a check mark in

the appropriate activity column.

(Example: At 20 past the hour the observation is of the

91C talking to the RN about a patient. Place a mark on the

provider line marked 91C in the COMMUNICATIVE ACTS column

under the "2".)
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Appendix C Rater Training

INTRODUCTIONS:

Discussion of purpose, objective, roles, uniform

requirements and duty schedule.

m
METHODOLOGY: VX

0
- Work sampling technique effective/accurate over time, ci

0
m

- Process, data collection instrument 0
0

- Caution against bias, don't anticipate, m
z

- Rotate about ward observe each staff member as MZ
approached. M

x

- Randomize start time, place, and direction M' ' Z
icn

- Remove yourself from area/staff between rounds

- Inquire into absence of staff - purpose being business

or personal

- Make notations on back with additional information (odd
shifts, borrowed help)

- Use operational definitions carefully, refer to list
often

- Some arbitrary definitions have been made (ie hand
washing is "Prep of Meds")

- Interaction with staff (other than asking for

assistance in locating staff members) kept to a minimum

- Answer all questions regarding the study, forms, etc
(staff or patients)

- All observations, proceedings on ward are CONFIDENTIAL.

- No participating in care except in an emergency

situation (immediate)

DATA COLLECTION

- Discuss coding instructions

- Issue supply of forms for practice, clip boards, name
tags, pencils



TESTING & PRACTICE

-After thorough discussion of operation definitions and
rationale for specific decision making, administer Test.
Review test results and discuss incorrect answers until
all agree on definition and rationale used.

-Practice in pairs for remainder of first day of training
on a typical ward m

0
-Tour wards to be observed to establish boundaries and 0

Clounge area suitable for the observer to use between 0

tours. 0

-Meeting at beginning of second day to discuss 0
problems/apprehension of the practice session and ask

questions. After all comfortable with day one events, zM

retake test. KM
z

-Discuss results of test and practice until time for exit -

briefing M
z
(jn-Trainer rotates among both wards during practice to i

observe observers and discuss study/questionnaire with RNs
on wards to be observed during study.

-Last session at the end of day two to answer all
questions, issue supply of forms, exchange contact phone
numbers in case of emergency, and final review of
instructions.



EXAMPLE OF WRITTEN TEST FOR OBSERVERS

1. WC answering intercom.
2. NA helping X-Ray Technician position patient.
3. NA delivering dinner to patient.
4. LPN helping patient brush teeth.
5. LPN recording fluid intake.i
6. RN signing out a narcotic. 0

7. NA bagging linen. c

8. HN off unit for administrative meeting. 0

9. Two RN's making intershift narcotic count.

10. LPN headed for staff bathroom.

11. HN making staff assignments. 0<
12. WC delivering mail to patients. m
13. 91B off unit for head count. z

14. RN mixing an I.V. in the medicine room. M
15. LPN checking a surgical dresging. 4
16. RN recording a medication given. ×U
17 - LPN helping MD with a thoracentesis. mz
18. RN showing patient how to administer own

heparin injection.
19. RN and LPN putting a new patient onto a

Stryker frame.

20. LPN helping post-op patient cough and deep
breathe.
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--- -- -- -- -- -- --- CORRELATION MATRIX --- - - - - - - - - -

HEADER DATA FOR: B:TGJN20 LABEL:
UMER OF CASES: 341 NUMBER OF VARIABLES: 53

CORRELATION MATRIX - SELECTED VARIABLES

SHIFT READNUR WARDUAST MILRN MENSTU CIVEN CIVLPN MIL91C
SHIFT 1.000000
HEADNURS -. 14226 1.00000
WARDMAST -. 11496 -.03152 1.00000Z
MILRU .15861 -. 07474 -. 07821 1.00000
MRNSTU -.08165 -.03706 -.03877 -.09193 1.00000 -
CIFRI .10319 -.07090 -.07419 -. 17589 -.08721 1.00000m
CIVLPN .19702 -.06772 -.07086 -.16800 -.08330 -.15937 1.00000 r
MIL91C .08094 -.07105 -.07435 -.17627 -.08739 -.16721 -.15971 1.00000 c
AGENCY -.26429 -.07623 -.07976 -.18911 -.09376 -.17939 -. 17135 -.17978
M91STU -.12339 -.03472 -.03633 -.08613 -.04270 -.08170 -.07804 -.08188
WABDCLK -. 11676 -.04190 -. 04384 -. 10394 - .05153 -. 09860 -. 09418 -.09881
VOLUIT -.10298 - .01885 - .01973 - .04677 - .02319 - .04437 - .04238 - .04447
RESERVE -.12688 -.02323 -.02431 -.05763 -.02857 -.05467 -.05221 -.05478
BEDNR .09444 -.12508 -.16071 .09609 -.16597 .15372 .15002 -.05478
ACUITY1 99.99999 99.99999 99.99999 99.99999 99.99999 99.99999 99.99999 99.99999
ACUITY2 - .07282 - .01333 - .01395 - .03307 - .01640 - .03137 - .02997 - .03144
ACUITY3 .07421 -.06622 - .01652 - .02092 .00983 -.05773 .00354 .22283
ACUITY4 .06283 -.00828 -.05120 .02903 -.10296 -.05691 .24919 .11218
ACUITY5 .16106 -.11870 -.05325 .1337] -.14600 .09233 .19016 .10990
ACUITY6 .14987 -.06193 -.06480 .08947 -.07618 .23513 -.09338 -.11651
TOTACUIT .28512 -.17088 -.12768 .17293 -.24093 .17390 .27303 .17452
DIRECT .03991 -.12680 -.12349 .09708 .08428 .13195 .00111 .03903
PERSONAL -.13974 -.07812 -.01943 -.04867 -.08885 -.02919 .13917 -.01081
OFFUVIT -.12459 .35241 .03685 - .00860 -.03824 - .06146 -. 06989 - .06146
CONMUN -.05840 .08008 -.02452 .03265 -.03642 .02352 -.04581 -.11959
PREP .03101 .03761 .08980 .04933 .07161 .05592 .03250 .09248
CLER .01434 -.12039 -.14351 -.03901 -.00795 .05148 .10177 .04063
CON .13373 .06527 -.03118 .05363 .00217 -.00032 -.01141 -.05545
TRAV .03399 -.01602 .15542 -.07791 -.06436 -.08765 .10541 .04431
ADMIN -.10994 .27906 .25946 -.03381 -.06458 -.00816 -.11802 .00143
ENVIR -.06452 -.05236 .31206 -.02924 -.02916 -.06129 -.05282 .09948
WAIT -.13244 -.06659 .02452 .01796 .13323 -.06435 -.10860 .02095
OFFDUTY .25346 - .05517 - .05117 -.07375 -.05534 - .09561 -.06445 -.06456
DIR/TALL .05490 -.11966 -.11609 .03139 .09131 .12394 -.01062 .01043
IND/ALL -.07524 .12964 .12824 -.15132 -.04305 -.11523 -.01352 -.05453
RN -.05474 .16513 -.19091 .40965 -.22442 .38859 -.41012 -.41279
LPN .19195 -.11897 .26497 -.29515 -.14634 -.27998 .56921 .55972
STU -.10657 -.05489 -.05743 -.13617 .67512 -.12917 -.12338 -.09904
ADMIN -.14504 -.04776 .01663 -.11848 -.05874 -.11239 -.10735 -.11264

AGENCY M91STU WARDCLK VOLUNT RESERVE BEDVR ACUITY1 ACUITY2
AGENCY 1.00000



M91STU -.08784 1.00000
WARDCLK -.10601 -.04828 1.00000
VOLIJIT -.04770 -.02173 -.02622 1.00000
RESERVE -.05877 -.02677 -.03230 -.01454 1.00000
BEDUR .31816 -.22574 -.27686 -.12459 -.02574 1.00000
ACUITY1 99.99999 99.99999 99.99999 99.99999 99.99999 99.99999 1.00000
ACUITY2 .18127 -.01536 -.01854 -.00834 -.01028 .1175 99.99999 1.00000
ACUITY3 .00205 -.07631 -.09209 -.04144 .08712 .13066 99.99999 -.02930 0
ACUITY4 .01174 -.09646 -.11641 -.05238 -.06454 .12387 99.99999 .04498 c0
ACUITY5 -.03686 -.10389 -.16507 -.07428 -.06365 .14055 99.99999 -.05253 0

•
ACUITY6 .10215 -.07137 -.08613 -.03876 .10302 .22052 99.99999 -.02741
TOTACUIT .05144 -.22711 -.30844 -.13879 .00038 .40449 99.99999 .06795
DIRECT .12483 -.00388 -.22954 -.10329 .00161 .20814 99.99999 .03790 0
PERSONAL -.01703 .12709 .12391 -.05921 .11455 -.02327 99.99999 -.04187 m

OFFUNIT .00122 -.03583 .13609 -.01946 -.02397 -.14243 99.99999 -.01376 z
COUN .06746 .05832 .06477 -.06273 .05423 .02137 99.99999 -.04436 m

PREP -.06897 -.10737 -.13165 -.07856 .03481 .09777 99.99999 -.05555 zITI
CLER .01455 -.13697 .19300 .15719 -.07141 .03420 99.99999 .17985 m
CON .02496 -.03239 -.12783 -.05752 -.01414 .10454 99.99999 -.04067 "a
TRAV -.10438 .00467 .09594 .31712 -.04035 -.06571 99.99999 -.02316 ,Z

ADMIN -.10682 -.06051 .14904 .02132 -.04048 -.16566 99.99999 -.02324 m
ENVIR .02462 .05305 -.07282 -.03277 -.04037 .00682 99.99999 -.02317
WAIT .01745 .19720 -.07520 -.05166 .03346 -.07430 99.99999 -.03653
OFFDUTY -.10201 -.04082 -.01654 .08266 -.05290 -.11910 99.99999 -.03036
DIR/TALL .14841 .01079 -.21923 -.09865 .00638 .21646 99.99999 .04037
IND/ALL -.03884 .02850 .17540 .10046 .01975 -.19036 99.99999 -.01852
RN .41780 -.21026 -.25374 -.11418 .12732 .35308 99.99999 .07307
LPN -.30103 -.13710 -.13613 -.07445 -.09173 -.03242 99.99999 -.05265
STU -.13888 .63253 -.03685 -.03435 -.04232 -.30333 99.99999 -.02429
ADMIN -.12084 -.05504 .77943 .39477 .05038 -.30412 99.99999 -.02113

ACUITY3 ACUITY4 ACUITY5 ACUITY6 TOTACUIT DIRECT PERSONAL OFF.NIT
ACUITY3 1.00000
ACUJTY4 -.03364 1.00000
ACUITY5 -.14741 -.21347 1.00000
ACUITY6 -.10542 -.12974 -.19932 1.00000
TOTACUIT .13177 .39627 .53728 .32551 1.00000
DIRECT .02419 .09324 .22470 .23555 .41564 1.00000
PERSONAL -.00433 .10919 -.00012 -.03711 .04666 -.15039 1.00000
OFFUNIT -.06217 -.06939 -.05619 -.06392 -.15788 -.14734 -.06790 1.00000
CONMMl -.08643 -.02297 -.01390 .03938 -.04220 -.20702 -.08546 -.05182
PREP .08315 .02444 .04168 .06743 .12089 .05949 -.19382 -.09198
CLER .06751 .08609 .10025 -.05605 .15070 -.11682 -.06922 -.12337
CON -.05948 -.09251 -.07741 -.04173 -.18136 -.19923 -.16673 -.06955
luv .0403 -.uiivO .04491 -.06681 -.00167 -.15169 -.06859 -.03763
ADMIN -.04600 -.05974 -.15438 -.05114 -.21997 -.22293 -.04454 .00665
ENVIR .12395 .01933 -.02371 -.08393 -.01758 -.03354 -.03338 -.03499
WAIT .00641 -.04189 -.07269 -.01521 -.10383 -.18714 -.08929 -.05919
OFFDUTY -.06467 -.14755 -.19768 -.11049 -.36440 -.28847 -.19033 -.04525
DIR/TALL .05186 .01215 .19741 .20599 .32799 .88767 -.12936 -.13986
IND/ALL -.00285 -.16099 -.20394 -.17034 -.39458 -.79028 .17801 .14710
RN -.05851 -.04477 .04118 .28982 .17049 .16247 -.07932 .05882
LPN .15085 .19524 .15763 -.19144 .19797 -.07503 .07865 -.08864
STU -.05745 -.13072 -.17377 -.11283 -.33054 .05291 -.00087 -.05665



ADMIX -.10497 -.13270 -.18100 -.09818 -.34472 -.24509 -.00006 .10634

COMMUN PREP CLER CON TRAV ADMIN ENVIR WAIT
COmUN 1.00000
PREP -.11979 1.00000
CLER -.09936 -.13717 1.00000
CON -.02437 -.07495 -.21516 1.00000

"0
TRAV .03209 -.01170 -.05685 -.12131 1.00000 0

ADMIX .03009 .03902 -.17061 .00366 .10460 1.00000 c
EMVIR -.07495 -.02777 -.12351 -.04377 .11100 .08297 1.00000 0

WAIT -.09774 -.11043 -.15805 -.03672 -.06462 -.10727 -.02129 1.00000
OFFDUTY -.09192 -.21288 -.18770 .15997 -.06387 -.01170 -.10638 -.01531
DIR/TALL -. 19625 -.02913 -.09248 -.18070 -. 15285 -.21851 -.02149 -.16793 o

IlD/ALL .18252 -.07353 .03630 .15430 .13628 .19485 .07369 .10051 <
RN .11314 .00894 -.05678 .12292 -.22030 -.03754 -.09233 -.05250 z
LPN -.14372 .09790 -.01189 -.05110 .15538 .02089 .13924 -.03167 r

zSTU .00984 -.04815 -.08075 -.01179 -.05339 -.09566 .00222 .215981
ADMIN .04389 -.13136 .21105 -.10197 .19991 .13577 -.08301 -.06846 m,

m
z

OFFDUTY DIR/TALL IN/ALL RN LPN STU ADMIN (n
OFFDUTY 1.00000
DIR/TALL -.17403 1.00000
ID/ALL .21516 -.64512 1.00000
RN -.08703 .14366 -.12634 1.00000
LPN .05196 -.07656 .03601 -.72051 1.00000
STU -.01275 .07846 -.01082 -.33241 -.21676 1.00000
ADMIX .08046 -.23346 .20100 -.26627 -.16402 -.08701 1.00000

CRITICAL VALUE (1-TAIL, .05) = + Or - .08925
CRITICAL VALUE (2-tail, .05) = +/- .10623

N = 341

................................................................

"Z
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CRITICAL CARE

NURSING CARE HOUR REQUIREMENTS

CATEGORYPATIENTS'~ Iv v l i I
31 43 143

32 45 147
33 46 152

m34 48 156 _
0

35 49 161 c_
0

36 50 166 o_

37 52 170

S 38 53 175o

39 55 179 z

40 56 184 z-4
41 57 189 mxm
42 59 193 z
43 60 198

44 62 202

45 63 207

46 64 212

47 66 216

48 67 221

49 69 225

50 70 230

51 71 235

52 73 239

53 74 244

54 '6 248
55 77 253

56 78 258

57 80 262
S8 81 267

3 271
.. _____. _ _ 276

C-s



CR-rC CARE

NURSING CARE HOUR REQUIREMENTS

CATEGORY
PATIENTS CTGR I _-

.I II III IV V VI

1 1 5 10 17 25 43

2 3 9 20 34 S1 85

3 4 14 30 s0 76 128 I
4 -6 18 40 67 101 171l0

5 7 23 SI 84 127 214 0

6 8 28 61 101 152 256 0

7 10 32 71 118 177 299 00
8 i 37 81 134 202 342 <m

9 13 41 91 151 228 384 K
10 14 46 101 I1 253 4274

m
11 15 51 ii 185 278 470m

z12 17 55 121 2021 304 512 (n

13 18 60 131 218 329 555

14 20 64 141 235 354 598

15 21 69 152 252 380 641

16 22 74 162 269 40S 8

17 24 78 172 286 420 726

18 25 83 132 302 4-55 759

19 27 87 I2 319 431 811

20 28 92 202 336 506 854

21 29 97 212 353 531 897

22 31 101 222 370 557 939

23 32 106 232 386 582 982 4
24 34 110 242 403 607 1025

25 35 lS 253 420 633 1068 I
26 36 120 263 437 658 1110

27 38 124 273 454 683 1153

28 39 129 243 470 708 1196

29 41 133 293 487 734 1238
30 42 138 303 504 759 1281



CRITICAL CARE

PERSONNEL REQUIREMENTS CHA. ,-.

(
TOTAL TOTAL 24 DAYS EVENINGS I NIGrrS

I I g -U
0-48 6 1 1 0 1 1 0

49-56 2 0 2 1 0 1 c
57-64 S 2 1 0 2 1 0 1

65-72 9 2 1 0 2_i 0 2
73-80 10 2 1 1 2 1 0 2 <0

81-88 ii 2 1 1 _ 1 1 2 1 z

89-96 12 2 1 2 1 2 -z
97-104 13 3 1 1 2 1 1 2 1 ×

05-112 14 3 1 1 3 1 1 2 z
13-120 15 3 1 1 3 1 3 -

121-128 16 4 1 1 3 1 1 3 1
I129-136 17 4 1 1 4 - 1 3 1

137-144 18 4 1 1 "4 1 4.1

145-152 19 4 2 4 1 1 4 i
153-160 20 4 2 1 4 7 1 4 I
161-168 21 4 2 1 4 2 1 4

169-176 22 .5 1 4 2 1 4
177-184 23 5 2 1 5 4
185-192 24 5 2 1 5 2 1 3 -

193-200 25 5 3 1 5 2 _ _2
201-208 26 5 3 1 S 3 1 5

209-216 27 5 3 1 5 3 1 13

217-224 28 6 3 1 5 3 1 5

22S-212 29 6 6 3 1 S
233-240 30 6 3 1 6 1 6 3

D -



CRITICAL CARE

PERSONNEL REQUIREMENTS CHART

TOTAL TOTAL 24 DAYS EVENINGS NIGHTS

HOURS HOUR STAFF RN 91A RN 91C 91A RN 91C 91A

241-248 31 7 3 1 6 3 1 6 3 1 c

249-256 32 7 3 3 1 6 3 1 m

257-261 33 7 3 1 7 3 i 7 3 1
0

265-272 34 7 4 1 7 3 1 7 3 1

273-280 35 7 4 . 7 4 1 7 3 1 7
1 m

281-288 36 7 4 1 7 A . 7 .4 1 Z

289-2 6 37 8 4 1 7 4 i 7,, 4 1n

297-304 38 8 4 i 8 4 1 7 4 1 z

305-312 39 8 4 i 3 4 1 8 4 1

313-320 40 3 4 8 4 i 4 1I321-3231 41 8 4 2 8 4 2 1
329-336 42 8 4 2 3 4 2 8 4 2

1337-344 43 9 4 2 S 4 2 8 4 2

,345-352 44 9 4 7 9 4 2 8 4 2

3S3-360 45 9 4 2 4 - a 4

,361- 363 46 10 4 2 9 4 2 9 2

- 4 7 10 4 2 10 4 2 9 4 2

377-384 43 10 4 2 4

385-392 49 10 5 2 10 4 2 10 4 2

i393-.00 SO 10 5 2 10 5 2 1 ,

01-) 8 SiL i0 s 10 S 2 10 5 2

40-u16 3z !1 5 2 10 5 2 10 S 2

7-424 53 1I 5 2 11 2 10
_____ ._____ 2 2 2.1 5 2 ii 5

___ 1155 6 1 1 2 12

D-s



CRITICAL CARE

PERSONNEL REQUIREMENTS CH:,R7

TOTAL TOTAL 24 DAYS EVENINGS N 7riTS"

HOURS HOUR STAFF _N kid 91A R. N 91C 91A -IN

457-468 56 1i 6 2 I! 6 2 1 2

,49-456 57 6 2 'i 6 11 - -

465-472 59 12 12 6 2 1

473-480 60 12 6 2 12 6 2 12 6 z

481-488 61 13 6 2 12 6 2 1 6

189--1961 .r2 13 " 6 2 13 6 2 1_2_ "2
497-504 63 13 6 2 13 6 2 I- 6 n

50 -512 64l 13 7 2 13 6 2 13 2
S13-520 65 13 7 2 13 [7 2 .-3

521-528 66 13 7 2 13 72 13 7 7_

529-536 67 14 7 2 13 2 2 __________

337-9 1 8S 14 7 2 11 7 A 7 7 2

595-552 69 14 7 2 14 7 2 7

553-56 0 70 14 7 3 14 7 2

569- 5 _____8 14 14 1713
569-327 73 ._ 14 7 3 7.- __

S-S92 74 3 3

9- 1 73 15 7 3 15 .. j9 14'1-- T -5 -
~39 -6 0 _ __ __ __ __ __ _ _ __ _i _____

___ __ _ ________ _ ___ __ _ ___ __ I ______ _
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