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FOREWORD

This technical re;bbrt is the final report on the Analysis of
Information Needﬁ of Nursing Stations. The study was per-
formed and all related effort accomplished by Lockheed Mis-
siles & Space Coiﬁpany (LMSCV) for the U.S. Public Health
Service, National Center for Health Services Research and
Development, under Contract PH 110-68-47. The work
performed by LMSC and the report itself are fully responsive
to the contract and fulfill all its terms.

Permission has been obtained from the copyright owners

. for use of material quoted or adapted from their work.

Source material is referenced and appropriately cited

where used.
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Section 1
INTRODUCTION

Under conventional forms of hospital organization, the nursing station is the focal
point for the exchange of v1rtua]1y all patient medical information. - As such, the
nursing station is a highly sig_??iiﬁcant element of any hospital communication system.

Medical information may be dﬁérationally defined as data or news concerning patients
and their care. Within the hd’ébital environment, this information begins with the
admitting précess and flows continuously throughout all the subsequent procedures
associated with the patient or ';iiis pathology. As a result of the increasing qﬁa.ntities

and types of information required for the maintenance of patient care and cure regimens,
a massive data processing reépirement problem has developed over the past 50 or

more years.

It is the purpose of this study‘fi‘.p (1) perform a detailed examination and analysis of
the information handling requi'_:__fements of typical hospital nursing stations, as they exist
today, and (2) provide an ana.ljsis of the findings in light of typical developments in

computer-assisted hospital ianmation systems.

This technical report reﬂects‘:‘f‘i‘:l.;‘e condensation of data collected ai: 15 different
hospitals in 5 different Bureavltj;':df Census regions of the United States. Several levels
of data reduction are involved_jf?"‘-*The basic raw data collected have been reduced to a
first-level status in a separaté',‘ unpublished feport. * Some second-level reduction of
the data is provided in the Appéndixes A through F of this report. The body of the
report contains third-level ox:iﬁnore refined data. Some of these latter data are

presented in the form of comjiﬁi:er—generated graphs.

*Lockheed Missiles & Space Company, Documentation of Sample Observations,
LMSC-689260, Sunnyvale, Calif. , 17 Mar 1969 (special report to Project Officer,
National Center for Health Services Research and Development).
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Data presented in this report ere identified at various points by a hospital identification
code usedinlieu of the specific names of the hospitals participating in the analysis effort.

Codes employed for hospitalsf where work sampling was performed are as follows:

e Large Hospita‘ls : L1, L2, L3
o Medium Hospltals M1, M2, M3

e Small Hospltals S1, S2, S3

Codes employed for hospitals:‘where computer surveys were conducted are A, B, C,
D, and E. '

Major aspects of the study for the Analysis of the Information Needs of Nursing Stations

are presented in the following sections of this report:

Section

Approach — Overall approach to the analysis effort

Informatlon Processed at Nursing Station — Characterization
of information processed at nursing stations

4 | InformatioﬁiProcessing Models — Pictorial and dynamic models
of i.nformation—processing requirements at nursing stations

5 Hospital Computer Systems Survey — Commentary on fmdmgs of
survey oTcomputer applications at nursing stations
6 Comparisofi-of Hospital Computer Systems With Model — Assessment

of degree to which the surveyed hospital computer systems fulfill
perceived needs

7 Improved Systems — Description of concept of total hospital infor-
mation processing system considered attainable within the present
state-of-the-art

The first page of each appendlx in this report contams a summary of the contents of
that appendix. :

LOCKHEED MISSILES & SPACE COMPANY
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Section 2
APPROACH

2.1 GENERAL

A multifaceted approach to the',:'mrsing station information needs analysis, involving
separate but interrelated avenues of analysis, was employed by LMSC. (See Fig. 2-1.)
This approach led to the postu.]étion of a total hospital information processing system

for the future. The analysis is based on data collected at 15 different hospitals through- -
out the United States and is tempered and supported by the prior LMSC experience in
related endeavors.

2.2 HOSPITAL SAMPLE SE LECTION

Selection of hospitals to particibate in the study involved two separate categories. One
category included hospitals in which observations of nursing station information process-
ing requirements were to be sﬁdied. The other category consisted of hospitals with
existing computer installations ‘that have some impact on the nursing station activity.

2.2.1 Hospitals Selected for Nursing Station Observations

The hospital selection process"f-;ihvolved obtaining data for a small hospital (under 100
beds), a medium hospital (100-t6 300 beds), and a large hospital (over 300 beds), each
in three different census regions of the country. In general, large urban centers were
avoided since it was reasonable to expect that a concentration of advanced health care
developments in such areas m1ght tend to bias the sample. The regions were searched
for metropolitan areas of about 1 to 2 million population which tended to show average
values for several parameters considered pertinent. A directed selection“was made

which afforded a statistical comparison of some of the more relevant data. Areas

LOCKHEED MISSILES & SPACE COMPANY
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were chosen which tended to r@presept regions of the United States and metropolita.n
areas which had in common near—average values for the parameters used for the
selection. Table 2-1 shows the selection criteria and some of the candidate areas

considered.

The areas finally settled upoxif‘?lv_ere the Greater Pittsburgh, Greater St. Louis, and
Greater San Jose areas. Spe¢ific hospitals in each area were selected with the advice
and counsel of hdspita.l associations or councils in those areas. (See Acknowledgements.)
Nine hospitals were chosen, and the selection was such that ali major services and
specializations typically founci?_i_n general hospitals (e.g. , medical, surgery, psychiatric,
intensive care, and long-termjdhronic disease) were included. The number of nursing
stations observed totaled 160._‘»'Dvetaiyled characteristics of the hospitals selected are
presented in Appendix A. ‘. |

2.2.2 Hospitals Selected for Survey of Computer-Assisted Hospital Information Systems

The criteria for selection of the computer-assisted hospital information systems to be
surveyed were developed from'a consensus based on the following considerations:

Operational prbfééts in use in a hospital for a minimum of 6 months
® Input/ output dqﬁces in use based upon different viewpoints and
requirements -
® Limit of six hoéf)ita.ls under terms of the study contract

A review of projects around tli‘é";country, conducted by means of a literature search

and telephone verifications, reéﬁ.lted in selection of 10 candidate hospitals. From

this group, six hospitals were selected for the survey. They represented several
different systems which were_:éc_onsidered as demonstrating the characteristic computer-
provided assistance at nu,rSiﬁgl stations. Since the six selected hospitals reflected a
broad coverage of applications and were quite different in terms of the hardware
employed, and in the contractor-hospital relationships involved, they appeared to

LOCKHEED MISSILES & SPACE COMPANY
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Table 2-1

CRITERIA FOR AREA SELECTION

" Site Selection Criteria

1. Large, medﬁim, and small hospital in close proximity

2. DPresence of‘s‘g.b_sence of medical school in the community

3. Size of povez%y pool

4. Resources pé_r capita (physicians, registered nurses, beds)

Da.ta_.‘: on Selected Metropolitan Areas
. | Beds/ _
Nurs-|Medi- ;46 600 RN's/ | MD's/|,Eover®- (POPUla- | copgye
Area s | Sccféol Popula- [100, 000{100, 000 %¢3’r°°°/ D:;‘;‘;ty Region
¢ ‘tion | Pop'n. | Pop'n. y (millions)
Year Data L
Gathered 1967 | 1967 | 1962 1962 1962 1966 1960
Boston, o J
Mass. Yes | Yes | 4.5 514 245 10 2,632 1
Pittsburg, T
Pa. Yes Yes | 4.3 373 131 15 789 2
San Jose, ,
Calif. Yes | No 3.4 327 240 12 491 9
St. Louis, N
Mo. Yes Yes 5 0 222 156 15 511 4
Mobile, o '
Ala. Yes | No 3.0 158 91 27 129 5
1]
6
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provide a cross section of cﬁrrent nexperiments' under way in 1968. Profiles for
these hospitals are presented'in Appendix A.

2.2.3 BSolicitations and App:ova.ls

After the selections were made approval for pa.rt101pa1:10n of each hospital in the
' survey was sought from each hosp1ta1 administrator. Upon receipt of such approval,
subsequent arrangements and details were worked out with the Nursing Service Direc-
tor. Slgmflcantly, of all hosp1ta1s quer1ed only one was not in a position to cooperate.
This refusal was due however to an unusual heavy loading on the staff at the time
because of the opening of a new extension at the hospital.

2.3 OBSERVATION OF NURSING STATIONS

A complete listing of the nursmg Stations observed is gi;ren iri Appendix C, which shows
the designated type of serviéé:jprovided at each station such as medical, pediatric,

and obstetric services. A total of 160 ﬁursing stations were observed at 9 different
hospitals. In addition, a reé'ently opened facility, which had in operation two nursing
stations providing extended, continuing, and long-term psychiatric care was observed.
Data from this facility are considered as supplementary material since the contract
terms did not include coverége of extended-care facilities. The mix of stations, and
the mix within stations in th%‘"listing, suggests that very few stations are identical.

Essentially, two basic categ“?rﬁes of observation were made. One was a random
sampling of the total mform?;ﬁon processing activii:y at the nursing station. These
observations served to deteﬁhine the nature and extent of the information processed
and the skill levels of the persons doing the processing. The other type of observa-
tion involved collection of forms used at the nursing station and flow-charting the

activity involved in processmg the forms.

LOCKHEED MISSILES & SPACE COMPANY
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2.3.1 Random Sampling

The random-sampling techniqiié employed to observe and document the total information-
processing activity assured mmmization of bias in the observation. The validity of
the observation was based upqﬁ" the adequacy of the sample size, i.e., the number of

observations made.

The selection of sample size jfjéf‘vbasically a function of the binomial theorem defined,

in this case, by the following equation:

Sp = C [P—(——E)-l- ]1/2

N
where
S = the desired accuracy
p = the percentage of‘occurrence of the activity being measured,
expressed as a decimal
N = the number of observations
C = the confidence intéi'val or standard deviations

For working convenience, this equation can be rephrased as follows:

The number of observations made were controlled so as to produce a 95-percent
confidence level, with the tolerance limit averaging 4 percent but never greater than

7 percent.

LOCKHEED MISSILES & SPACE COMPANY
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The few occasions wheré the'i;olerance limit approached 7 percent was because of fhe
relative lack of activity at thase stations as compared with the other stations in the
hospital or, in the case of a very small hospital, where the activity level was lower
than at others. In these cases the cost of continuing the observations in order to
obtain a lower tolerance was. not warranted. (Altogether, 90,130 random observa-

tions were made during the sizrvey.)
2.3.2 Forms Analeis

Forms used at nursing statlons were collected, and interviews were held with nursing -
station personnel to ascertam usage rate and procedural details. The forms used more
than once daily were a.nalyzed in detail and,from these, a representative selection of
these forms were ﬂow—charted showing the processing time for each form. (See
Appendix D.) The flow proceqs charts, processing time, and usage rates constitute
factors, among others, whiq!ji_y-tvy'ere used in the development of the models discussed

in Section 4 of this report. All told, 1,040 forms were collected,of which 95 were
selected for flow charting. b

2.4 SURVEY OF COMPUTEﬁ?—ASSISTED HOSPITAL INFORMATION SYSTEMS

At the six hospitals su.rveyed mtemews were conducted with nursing service personnel
and with data processing personnel The 66 persons interviewed as shown below com-

prised personnel in the followmg categories:

Nursin, Phys;‘cxa.n Data Processing ‘Administration

12 1 1 2

. 8 ‘ - 1
14 1 2. -
4 = 2 -
7 1 - 1
4 1 3 =
49 -4 9 4

LOCKHEED MISSILES & SPACE COMPANY
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One specific format was used for interviewing nursing personnel, and another for
querying the data processing personnel The formats were structured in an attempt
to elicit, as efficiently as poss1b1e subjective information (e.g. , nurse's opinions,
attitudes, and recommendatmns about the system at the nursmg stations) and objective
factual data about the computer installation (e.g., regarding equipment, software
applications, terminals, operatmn, and organization). Nursing station interfaces
between computer systems a.nd the manual systems were observed at each of the

hospitals during a portion of._}'the. day set aside for the visit.

2.5 MODELS

Pictorial and dynamic models of the information processing requirements at nursing
stations were developed throﬁgh analysis of the observations made and the data collected.
The models centered prima.rﬂjr, on the information processing aspects attendant

to three variables implicit in‘ﬁursing unit activity; namely, the degree of nursing

care, the basic functions of the nursing unit, and the interface requlrements with other

organizational units of the hosp1ta1

The information needs represented by the model were compared with the accommoda-

tions of these needs made by the hospital systems surveyed and with an improved sys-

tem postulated by LMSC. (S;ee_Sectmn 7.)
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_ Section 3
INFORMATION-: PROCESSED AT NURSING STATIONS

This section presents the infoﬁnation processing data derived from observations at

nine different hospitals — threéllarge, three medium, and three small.
3.1 INFORMATION COMMERCE — ALL STATIONS

To gather data on hospital ianfmation commerce, nursing station sites in each

hospital were identified and work sampled. Personnel at the stations were classified

as either processing or vnot pr‘o;‘:essing information. Of those who were processing,

the skill level and the type of ,grocessihg were noted. Observations were made

covering all 24 hours of the day and all 7 days of the week. Data from the nursing
stations were summarized an';‘iu_conso‘lidated into totals for each hospital. These sum-
marized data were then processed by computer and computer-generated plots were
made showing the magnitude of each information processing activity versus time of

day. The preliminary plots showed that the information commence from 7p.m. to 7 a.m.
was negligible compared with the 7 a.m. to 7 p.m. time period. This indicated that the
daytime load could properly represent the hospital's normal operating conditions;
therefore, final computer plots were made to show only the hours 7 a.m. through 7p.m.
(7 through 19 on the charts)

Seven separate plots were msdé for each of the nine hospitals. These are shown in
Appendix B, Figs. B-1 through B-63. The charts in the Appendix are presented in
sequence according to the siz,{e,_f of the hospital. Results from observations of a small
extended- and continuing—care-“facility, which is operated as a satellite of one of the

medium-size hospitals studied, are shown in Figs. B-64 through B-70.

Average and représentative tfends for large, medium, and small hospitals have been

obtained by consolidating and averaging the data given in Appendix B. Thus,

11
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representative data for a large-size hospital are shown in Figs. 3-1 through 3-7; for
a medium-size hospital in Flgs 3-8 through 3-14; and for a small-size hospital in
Figs. 3-15 through 3-21.

A discussion of the figures representative of a large-size hospital (Figs. 3-1 through
3-7) will suffice for all three_jgroups because the treatment is the same and only the
quantities differ. For exam;;ie Figs. 3-1 through 3-5 all have an upper curve
depicting the total number of people processing information throughout the hospital
during each hour of the day from 7 a.m. to 7 p.m. These information processing
operations include form processmg, chart processing, work-related conversations,

and other work-associated activities.

The lower curve on Fig. 3- 1 -fhefefore depicts the number of people who are engaged
in form-processing operatlons during each hour of the day. Form-processing opera-
tions ‘are defined as either reading or writing on a form of any nature. The lower
curve of Fig. 3-2 shows the number of people involved in chart-processing operations,
which are also defined as either reading or writing on a patient chart. Figure 3-3
gives the number of people'i:fyolvéd in wark-related conversations such as those
related to patient admittancé ‘61' discharge, visitors, preps, X-rays, or patient
transport. And the lower curve on Fig. 3-4 shows the number of people engaged in
other types of work-assoclated information processing. These include telephone con-
versations, letters, and’ rea.dang (other than forms or patient charts) such as pro-

fessional journals, formulary, and data on new drugs.

Figure 3-5, which also has."'afh\ upper curve depicting the total number of information
processing operations, shovy"s,, five distinct skill levels. The curve for each of these
five skill levels represents ‘ti;e number of persons in that skill category who are

engaged in information processing during each hour of the day.

Figure 3-6 shows the perceht of the nursing staff who are engaged in information pro-

cessing versus the time of day.

12
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The last figure in this group, Fig. 3-7, shows fhe relative peréénta.ge of the type of
information o_f each of the four major categories of information processing. From

this figu.ré it can be seen that forms processing together with chart processing accounts
for nearly half of the total information processing activity. This factor is significant
since it gives direction and emphasis tq the study of the forms (including patient's
chart) used for processing information at the nursing station. This is taken up again
later in this section and subsequently in the modeling scheme in Section 4.

3.2 INFORMATION COMMERCE — INDIVIDUAL NURSING STATIONS

From the data collected it is possible to prepare similar charts for each nursing
station studied, which would amount to 7 charts for each of the 160 stations. While
such information would be of interest to the respective hospitals, or for comparing in
detail various types of nursing stations, such an effort was outside the scope of this
study. It should be noted , however , that the computer program written to process

the total hospital data can with slight modification also be used to procéss individual
station data. In fact, plots of activities for each of a féw nursing stations were pro-
duced by computer to determine the feasibility of the application. These plots are
preéented in Appendix C, together with other data for the individual nursing stations.

For gross comparative purposes some detailed analysis was performed on each of
the 160 stations studied. This is given in Appendix C. The cornerstone upon which
individual stations analysis is built is the gross observations concerning whether a
person was "'processing'' or ""not processing." It can be seen from the analysis in
Appendix C that lower-level details, such as the type of information processed and
the particular skill levels involved (aé given in Figs. 3-1 through 3-21), are not
included. The analysis given in Appendix C is therefore "representative and average,"
but none the less useful for comparing various stations. The last two columns on the
ri.ght are perhaps of most interest. In the first of these two columns the total staff
in attendance at the ward (unit) is compared with the number of people working at the
station. The second then gives the percentage of those at the station who are actually

processing information.
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Because nursing station demgnatlons vary between hospitals and because of the mixture
of services, no two statlons a.re exactly alike, thereby making direct comparisons

extremely tenuous.
3. 3 - FUNCTIONAL GROUPlﬁG.COMPARISONS

Although it can be seen from Appendlx C that designations indicating type of service
do not reveal consistent com.monahty among stations, there is a factor that can be
applied to classify common mformatmn characteristics among certain types or groups
of nursing stations. Bas1caHy th1$ factor has to do with degree of patient care re-
quired. This notion is developed more fully in Section 4, but let it suffice here to
say that functional groupings: can be made along the following lines:

Intensive care' fong term)

Intensive care' f'
Intermediate czre (special)
Intermediate qgre (general)

Self care

With this notion of functionaiiTgrouping established, it now bécomes possible to make
some gross comparisons. Téﬁle 3-1 shows comparisons taken from the data in
Appendix C. Naturally the c@iihparison can be attemptéd only where the station desig-
nation clearly fits the functién‘ﬁl grouping; however, this does ﬁot necessarily mean
that the stations are 1dent1caL - On the other hand, if some types of service appear to
be missing in the comparlsons, it does not mean that the service is not provided at
the hospital. It may mean th’zq:‘the nomenclature is not precisely the same, or that a
particular station was not inéliided in the observations for some reason. It must be
emphasized that thé listing df,%ﬂé'tations in Table 3-1 is for illustrative purposes only,
and not a complete functionalfé;‘ouping of all stations studied.

3.4 FORMS PROCESSING -

Forms and patient-chart proé“e‘ssing were found to be the predominant type of informa-
tion processing, and, furthermore, it was found that a great deal of the observed
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conversation related to forms. The conversation usually concerned either what was
already entered on or what w"as -about to be entered on a form or patient chart.

Forms were collected at all nine hospitals, and of course a certain amount of dupli-
cation ensued. All told, 1040 forms were collected. These were immediately
screened to determine those: used one or more times a day and those used less than

once a day.

Those used one or more timée‘f-‘a day were analyzed as to which nursing unit function
they served. More will be sa"ld later in Section 4 about nursing unit functions, but let
it suffice here to say that elght different major functions were defined — admitting,
examination, diagnosis, treatment patient maintenance, supply, control, and dis-
position. Forms collected are descnbed in Table 3-2. The table shows the number
of different forms used in each ‘hospital and groups them by function served and daily
usage classification, i.e., one or more/day, less than one/day.

The 573 different forms use@:‘ene or more times a day were analyzed for commonalities
~ and it was found that a repreé’éntative selection of 95 different forms served to cover
- all the applications in all nine hospltals This selection, then, was deemed to be
varocedural details on the processing of these forms

within the nursing station are dep1cted in the process flow charts given in Appendix D.
Processing time (in rmnutes) is indicated on the flow charts for each form. These flow
charts contribute to the development of the models discussed in Section 4.
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. Section 4
INFQJ.}.MAT‘ION PROCESSING MODELS

4.1 HOSPITAL ORGAleAﬁjij'ONAL ELEMENTS

General short term hospxtals exist to bring together three elements: the individual
who is ill, the physician with h:ls skill and knowledge, and the facilities and services
the physician needs in treatf.ng ‘the patient. The first step in development of an
information processing model 18 to consider the manner in which the hospital is
organized to provide facllitigs and services for patients and medical staff.

Most hospitals employ the oiﬁésical hierarchy system with the hospital administrator
as the chief executive and several department heads reporting to him, directly or
through one or more asslstam: directors However well such a structure may function
administratively, it is not suitable for use in analyzing information processing because

of overlapping departmental'f&'ﬁ:‘formation requirements.

A logicol division of the hosﬁf‘al's functional elements from the standpoint of informa-
tion flow can be derived from the forms used at nursing stations. During this study,
a total of 1,040 different hospital forms which passed through the various nursing

stations were reviewed. Alwough these forms were related specifically to the stations,

they can be used to reflect the general hospital information requirements as well —

since in each case the rev1ewer noted the source of information arriving at the station
(input) and the destination of ﬁ;e outgoing information (output). Analysis of these
input/output factors indicated ‘tha.t, in terms of the kinds of facilities and services the
hospital provides, a logical :difrision of the hospital organizational elements is as follows:

® Nursing Units. Inpatient domicile areas including the patient rooms,

nursing stations, sdpply rooms, work rooms, and examination rooms
which are adjacent to and under the control of the head nurse.
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® Medical Staff. Praoﬁcing physicians, residents, and interns who have
been granted the privilege of practicing medicine in the hospital ac-
cording to established regulations stipulated in the hospital Medical

Staff By-laws : |
e Ancillary Service —Diagnosis. Skilled personnel, material, and equip-

ment provided in sdiibort of the physician and used in accordance with his
medical orders to evaluate a patient's condition to determine the existence
of disease and its type status, and rate of progress

® Ancillary Service — Treatment Skilled personnel, material, and
equipment provided - to carry out medical orders whose purpose is to
impede, arrest, reverse d1m1n1sh or eliminate disease or abnormal

‘ patient conditions .
® Admitting. Admiséion of a patient into the hospital, transfer of an
inpatient between nursmg units, and discharge of a patient from the
hospital
° Adm1n1strat10n/Bus:mess Office. Management of the hospital, its

personnel, supplles facilities, and patients ‘

¢ Hospital Service Operatlons Supply and maintenance activities
necessary to support the hospital's medical and hotel operational
capability .

® Medical Records. Controlled 11brary storage of all past inpatient
information, medlcal and administrative, in the form of discharged

patient's charts, x-‘rays, and _busmess folders for some designated
period of time L
® Community Interface. Establishment, maintenance, and exercise

of spe01f1c methods and procedures of communication between the
hospital and the community it serves, various governmental agencies,
professional groups, insurance agencies, and other hospital and

medical groups

Characterization of the hosp'ital's information processing requirements in terms of
these nine organizational elements (Fig. 4-1) permits logical treatment of information
flow separately by categories or as a whole. Information related to treatment,
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information related to adm1ssion information related to supply, and so on can be
examined as separate ent1t1es, if desired, in terms of rate, volume, input and output.
At the same time, the relathnshlp of each major element to all other elements from
an information processing pomt of view can be shown, and it then becomes possible to
indicate diagramatically the tota.l hospital information processing requirements in
terms of all nine organizatidﬁﬁl elements. Figure 4-1 also shows the relationship among
the nine organizational elements from the standpoint of information processing —
illustrating the broad areas af common information flow that each organizational ele-
ment shares with the others. ‘ This pictorial representation also shows the information
requirements which are umque to each element, and permits information commerce

to be traced from point of iniﬁation to final disposition. The information elements
depicted were derived from this study. No single hospital is likely to exhibit exactly
the catalog of elements nor the exact network of communication illustrated; Fig. 4-1
represents a typical hosp1ta.l‘;‘s‘ total information processing requirements.

The nursing unit, as one of nine elements of the hospital, has a network of communi-
cation links connecting and iﬁferconnecting it with the others. Focusing on the nursing
unit and eliminating from coﬁéideration the lines of the communication network con-

- necting other elements with each other, attention is concentrated on those links
between the nursing unit and. the other eight elements. The nursing unit becomes the
center of the system with spol;es radiating outward to each of the other organizational
elements. Thus in Fig. 4-2@;; communication lines are limited to the interface of
the nursing unit with each of jihe other elements.

A study of the information nwds of mirsing stations requires analysis of the exchange
between the nursing station and each of the other elements. Such study and analysis
is conducted from the standb{ﬁ;nt of the nursing station — the focal point of all activity

in the nursing unit.
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ADMISSION
MEDICAL STAFF B AND PATIENT MEDICAL RECORDS
‘ L MOVEMENTS
‘® |Internal 3 e Elective ® Patient Chart
® External ® Emergency ® X-ray
® Training ® Escort Service ® Statistics
Ay » ' -\ BUSINESS OFFICE
o NURSING il
® Radiolo : e Billing
e EEG qu UNIT ® Purchasing
‘ e EKG ' ® Personnel
‘ ® Etc. ® Accounting
ANCILLARY COMMUNITY
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® Operating Room | ® Supply ® PBX
g Delfvery ® Pharmacy e Auxiliary
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: EPrYSIcal Therapy ® Magaintenance ® Public Relations
c.

Fig. 4-2 Relationship of Nursing Unit to Total Hospital Functions
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4.2 NURSING STATION FUNCTIONAL GROUPS

In the early stages of the stﬁdy_, customer and contractor personnel agreed,upon the
following preliminary definiﬁo’n of the nursing station:
" A Nursing Statlon is a functional unit used by health care delivery
personnel in prowziding services to patients. Health care delivery
personnel are defined as those who participate in providing care

and service to patients located in beds assigned specifically to
that unit.” _

\\\\\

As the study progressed, it became apparent that this definition was not adequate; it
does not take into account the multxtude of activities that occur at nursing stations.
Even within one hospital, the conflg'uratlon, layout, functions, duties, and events of
the nursing stations vary widely A useful definition (Section 4. 2. 2) was derived
through consideration of physical and functional factors.

4.2.1 Nursing Station Phyﬁi.éal Characteristics

During the course of the on-éﬁe data collection, 160 different nursing stations were
observed. The layouts and cenﬁg‘uratlons of these stations covered an exceedingly

‘wide range. Some were essentially the same as when the hospitals were built in the

middle 1800's; others were so new they had been occupied only a few weeks. Some
stations consisted of wall desks in halls with patient charts in portable racks and
medicine rooms, sterile and'linen supply, soiled storage and housekeeping equipment
stored in alcoves, closets, and small rooms throughout the nursing unit. Others had
roomy, well ventilated and Iighted areas set off from the aisle traffic and containing
all essential requirements withm a single enclosed area. Since the hospitals studied
were selected with some car_é’i‘,;_and the 160 stations observed did represent a populaﬁon
of nursing stations, it can bef-"s.i':ated that a standard nursing station for a specific
medical service does not exlst Indeed, a standard nursing station for a specific
medical service did not exist w1th1n a single medium or large hospital among those -
studied.
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The major functions of the nui"sing unit are defined as follows:

1.

Nursing Unit Adm1tt1ng Functmn Receiving patient from Admitting or from
other nursing units,’ assigning patlent to bed, notifying physician (intern,
resident, or staff) of patient's arrival, and arranging for patient history
(Hx) and physical exa:mmatlon (Px). ‘

Examination Functmn Gathering of medical mformatmn concerning a
patient's illness, prog'ress of the illness, and effect of treatment, and

recording of patient’ status — such as vital signs, graphic recording, and

general appearance"'éﬁd condition.

Diagnosis Funct1on.w Evaluatmg patient's condition to determine the
existence of an 111ness as well as its type, status, and rate of progress.
Evaluating recovery progress to specify treatment. Evaluating special
tests, studies, data, ‘and consultant reports to confirm or define a particular

illness or disease level.
Treatment Function. . Carrying out medical orders or actions whose

purpose is to preve&t; impede, arrest, reverse, diminish, or eliminate
disease or abnormafcdnditions Recording patient's reaction to treatment.
Preparing patient for off—umt treatment, such as surgery, X-ray therapy,
physical therapy, etc.

Patient Mamtenance. Performmg nonmedical activities concerned with

patient care, such 3‘as‘ ‘bed linen change, food distribution, personal
hygiene and related needs, and patient handling.

Supply Function. Og'iiering, receiving, maintaining, and issuing standard
and patient—peculiaf jfi_'tems (e.g., medications, sterile supply, treatment

kits, laundry, soluﬁeﬁs, nursing station administrative supplies, diag-
nostic-treatment supplies, and food).
Control Function. bii'.ecting and coordinating unit activities, including

planning and actionsf.ﬁ_fécessary to effect examination, treatment or
maintenance activitie'é_j ordered by the physician so they will be accomp-
lished at the proper -time with the proper supporting supplies and equip-
ment on hand. Ensuring accomplishment of the routine or special
patient-care tasks relé.ted to examination, treatment, and maintenance

that are performed without direct physician orders. Providing
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4.2.2 Basic Nursing Functions

Although the configurations and layouts of nursing stations vary, their basic functions
are the same from one station:to another and from one hospital to another. Each of
the nine hospitals studied useﬂt‘é'l-‘ some sort of nursing policies and procedures — ranging
from formal, published docugnents to typed sheets and varying with hospital size and
variety of service offered. A11 nursing personnel were strongly concerned with
methods of nursing care and cont:lnuity of patient treatment.

Continuity of treatment is enenred by recording everything that is done to or for a
patient or is in any way patient- related. All nursing activity can be inventoried by exam-
ining all forms used in the mn'smg station and relating them to the source of their

data, the processing of these data required at the station, and the destination of the
processed data. This technique was employed at the nine hospitals studied; the forms
analyzed were limited to those used at the station one or more times a day. (This
limitation provided the data .songht without burdening the study with obsolete, re-
dundant, or rarely used p1eces of paper). Over 1,000 forms were collected and
reviewed; from these, a master list of 95 subfunctions were identified and shown on
flow charts.

The list of 95 subfunctions w#s still too cu.mbersome for meanmgful analysis. A
relatively short list of maJorﬁmctlons was requ1red Some of these major functions
were readily apparent; for example such activities as requests for diagnostic data,
therapeutic treatment requesﬁs and the transfer of a patient from one unit to another
can be grouped easily. Some iwere not so apparent On the basis of experience on
related projects, the data analysm conducted for this study, and the work performed

by others in this area,* the | nursmg station mission is defined as follows:

""A nursing station is a control point for the nursing unit system whose
function is to determine and/or execute the necessary care and treat-
ment and appropriate disposition of hospital inpatients. This includes
the collection and distribution of medical information in a controlled
environment designed to sustain the patient's life, "

* Thomas, Kurucz, Smith, and Kelly, A Model of a Hospital Information System,
, I"I, NIH Grant #0306-993-A-50-642B, Department of Industrial Engineering and the
Computing Center, State Univers1ty of New York at Buffalo, Sep 1965.
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general and speciffijc,:‘ information concerning the unit, its patients, and
the hospital for th:e_?ge'neral public. Collecting, retaining, and dissemi-
nating unit status @férmation in terms of personnel, facilities, and -
equipment.

8. Disposition Functmn. Executing the final movement or disposition of

patients and related material as prescribed in medical orders or in

administrative pohcles and procedures

With these major functions i'ééntiﬁed and defined, the information processing that
occurs within the nursing statton can be characterized in terms similar to those of
the input/output relatxonshlps shown in Fig. 4-2. Figure 4-3 represents this internal
processing in terms of the maJor functions identified. ’

4.3 FUNCTIONAL NURSING’STATION GROUPS

While vast differences were_;ggserw}ed among nursing station config'urations, the basic
nursing functions were foundt;l'ﬁ all the stations obéerved However, the stations
lend themselves to funct1ona1 groupmgs in terms of the degree of care afforded.

This grouping was accomph.shed on the basis of observation, work sampling data,
census and attendance data, and the rate, volume, and use of the major forms

examined. Parameters used mcluded the following:

Special patieﬁt 'it;’pport equipment in the unit

Special patient:monitoring equipment

Ratio of RN‘S;-'.«‘ﬁpatient census

Ratio of RN'S"Etd"those with other nursing skills in the unit
Type and freqiiehcy of procedures performed

Ratio of mformatmn processing to other activity

The first two of these factors are easily observed; the last four were quant1f1ed in

considerable detail during the course of the study, as reported in Section 3 and the
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|| - Fig. 4-3 Nursing Unit Functions
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appendixes. Based on the spec1a1 equipment required and on the study results, the
followmg functional unit groupmgs were defined, tested, and used:

® Intensive Care (Long-Tern;) — e.g., coronary care, care for burms,

craniotomy, prematures

® Intensive Care (Short Term)— e.g., care in operating room,

recovery I'OOID., emergency room

® Intermediate Care (General) — e.g., cardiovascular rehabilitation,

care of mfectlous hepatitis

® Intermediate Care (Special) —e.g., post operative, maternity,

neonatal care o

® Self-Care - e_g) diagnostic work-up, radiotherapy

Resources and characteristié"éiof these functional groupings are as follows:

® Intensive Carégiji;ong-Term)

— Special patigi;t 'support equipment

— Special patiéét:monitoring equipment

— High ratio oRN's to patients

— High ratio ofiri{'N's to those with other nursing skills

— Fewer procedures performed

~ Lower ratio of information processing to other activity

— Special traum;g required

® Intensive Caré;iShort—Term)

— Same as‘Inté‘iiéive Care (Long-Term)
— No patients permanently assigned

g Intermediate Care (Special)

— Special pat1ent support equipment

— Some spec1al patlent monitoring equipment

— Average ratio of RN's to patients

— Average ratio of RN's to those with other nursing skills

— Average number of procedures performed

|
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— Average ratio of information processing to other activity
— Some special‘t:'raining required

® Intermediate Care (General)
— Average patlent support equipment
— Average patlent monitoring equipment
— Average ratm of RN's to patients
— Average ratlo.c,gf RN's to those with other nursing skills
— Average number of procedures performed
— Average ratlo of information processing to other activity

- Average trai.tdng required

® Self Care
— Little patlent -support equipment
— Little patlent :momtonng equipment
— Low ratio of RN‘s to patients
— Low ratio of RN's to those with other nursing skllls
— Small number of procedures performed
— Average ratlo af information processing to other activity

— Average trai.ni.ng required
4.4 DEVELOPING THE MOQEL COMPONENTS

With the identification and deﬁﬁjﬁon of the five functional groups of nursing stations,
the components of a model are? hvaﬂable namely:

® Hospital organizatlonal elements
® Basic nursing fu;ncttons
® Nursing statlon ftmctional groups

A model can be constructed by: relatmg these components to each other on the basis of
data flow characteristics obséﬁed during the study. However, some arbitrary means

of identification of components is first required.
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4.4.1 Model Coding and Cor_ﬁponents

For the eight hospital organ@tional elements, the following alpha code using capital
letters will be employed, beg‘mnmg with the end of the alphabet (omitting the letter "U"
to avoid possible confusion vuth "y
Z  Nursing Unit§
Medical Sta.ﬁf ,
Ancillary Semce — Diagnosis
Ancillary Séﬁiée — Treatment
Admitting -
Administraai"an/ Business Office
Hospital Seﬁﬁée Operations
Medical Records
Communityinteﬁace

O W W< g X

For the functional nursing umt, an alpha code is again used, employing capital letters

from the beginning of the alﬁi;‘_abet:

A Intensive Care (Long-Term)
B Intensive Care (Short-Term)
Cc Intermediaté Care (Special)

D Intermediatvé:;i‘Care (General)
E Self Care |

The final component is the p#sic information processing function. Encompassed by

the eight basic nursing funcﬁ_b‘ns identified in Fig. 4-3 are 95 subfunctions constituting
the bulk of the information pipcessing activity. Coding here is accomplished by assign-
ing a number to each major,,.ff:ﬁnction and a lower-case alpha character to each sub-
function, as éhown in Tablé,f"ii.,—l, where subfunctions are listed in terms of the forms

employed.
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| Table 4-1
CODING FOR PROCESSING SUBFUNCTIONS

1. NURSING UNIT ADMITTING 2w Infant HX & Px
la Admitting Form ' 2x Surgery Check List
1b Admission Worksheet . 2y Professional Consult. Request

lc Emergency Admission ‘l
1d OB Admission

le Nursery Admission

3. DIAGNOSIS .
3a Professional Consult. Report
3b Prothrombin Time
3c Lab. Report
3d EKG Report
3e EEG Report
3f X-ray Report

1f Patient Transfer
1lg Newborn ID & Birth Ceft.
1h Emergency Admitting Ré;’:ord
1k Birth Notice

2. PATIENT EXAMINATION - 3g Path. Report (non-surg.)
2a Laboratory Report o 3h

Path. Report (surg.)

2b X-ray Request B 3k PKU/Cord Clot Results
9¢ PKU/Cord Clot

2d Sleep Chart ,‘
2e Input/Output, 8-hr Recqi‘_d
2f Input/Output, 24-hr Record
2g Vital Signs o
2h ICU/CCU Record

2k Recovery Room Record . .
21 Blood Pressure Chart:."
2m Medical Records Note - .

2n Graphic Sheet — Routiné -
20 Graphic Sheet — Intens_i»\;(e’
2p Diabetic Record :

2r Bedside Record

‘2s Hx & Px (Nursing)

2t Progress Notes

2u OR Prep. Sheet

4. TREATMENT
4a MD Order Sheet
4b Emerg. Rm. Report
4d Medication Ticket
4e Nursing Care Plan

4f Blood Transfusion (Request)
4g Anesthesia Record
4i Med. /Treatment Record
4k 1/V Feeding-Infusion Record
4m Parenteral Fluid Sheet
40 Anticoagulant Chart
41 Delivery Room Record
4t Delivery Room Record
4u ICU/CCU Record
4x Labor Record

4y Record of Procedure

1
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Table 4-1 (Cont.)

" 6n Unit Dietary Schedule -

. PATIENT MAINTENANCE

5a Patient Daily Care Routme

5b Routine Nursing Notes

5d Daily Nursing Care Report

5e Incident Report

5g Patient Clothing & Valuables List

. SUPPLY

6a Central Supply Requests
6b Ward Nourishment L1st;"»A
6c Floor Central Supply -
6d Pharmacy Request

6e Pharmacy Floor Supplyf"v_“
6f Diet Order
6g Diet Change

6i Linen Request ]
61 General Stores Requesti;
6m Diet Card

60 Narcotic/Hypnotic Record
6p Daily Antibiotic Record’

7. CONTROL

Ta
ki<
7c
7d
Te
7
g
Th
7i
Tk
71
7m
7n
70
ir
7s

8.  DISPOSITION

Nursing Assign. Sheet (Patients)
ICU/CCU Log

Nursing Assign. (Unit)
Seriously Il Slip

Daily Floor Census
Nursing Unit Report
Condition Report
Emergency Room Log
Minor Surgery Log

OR Log

Emergency Case Report
Sponge Count

Delivery Room Record
OR Patient Call Slip

OR Schedule

Recovery Room Log

8a
8b
8c
8d
8e
8f

8g

Discharge Summary

Discharge Log

Unclaimed Items Report

Take Home Rx

Take Home CSR

Patient Chart (To Med. Record)-

Newborn Release

54

LOCKHEED MISSILES & SPACE COMPANY



LMSC-682684

4.4.2 Relating the Model Components

For the model to be an effecﬁve tool, the relationships among the components musf be
well understood. The purpoéé of the model is to depict the information processing
needs of the nursing station; ‘i:ﬁerefore the model must show source (termed input);

and disposition (output) of mformatmn Input and output involve the organizational
elements of the hospital (mcludmg the nursing station) that generate, transmit, receive,
or store information. The processing of information involves the activities that occur
with the receipt of informati;c_iﬁ'::ﬁntil an output transmission or file storage terminates

that transaction as far as the nursing station is concerned.

Processing is described as Qﬁe of the subfunctions in terms of form used, the time
necessary to complete the sﬁ'fbfunction and its rate or frequency of occurrence.

Table 4-2 illustrates the mpnt/ output relationships among the nursing station functional
groups, the basic nursing functlons and the hospital elements. Table 4-3 illustrates
the specific subfunctions that occur in each type of functmnal group.

With respect to subfunction la for example, (Admitting Form, Table 4-1), every

' patient appears at the nursmg umt with admission data which originated at the admitting

office. These data generally-requlre additional processing and ultimately are made
available to the attending phyifsician, the admitting office, the business office, and
nursing personnel in the staff%ﬁ Table 4-2 shows this input/output relationship, and
Table 4-3 shows that the subfunctmn is performed by all the functional groups of
stations except (B) Intenswe Care (Short-Term). The total activity at the nursing
station can be described symbohcally as follows:

V > — Input from the admitting office
Tila = Standard time to process the Admitting Form 1la,
at the Tursing station
RAla — Rate'o'f: occurrence of the Admitting Form 1a at
Intensive Care (Long-Term) (A)
RCla — Rate of occurrence of Admitting Form 1a at Inter-
mediate Care (Special) (C)
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RDla — Rate of occurrence of Admitting Form la at Inter-
medi’ate Care (General) (D)

REla — Rate of occurrence of Admitting Form 1a at
Self Care E)

>YVZT — Output to the medical staff, admitting office, business

ice,” and receiving nursing unit

A convenient notation can be‘;ju,sed to express requirements generated by each sub-

function; for example:

RAla

s RCla :

o> >

v.> Tia |8 YVZT
REla

This symbology states that for subfunction 1a input comes from the admitting office,
V ; the time required to process the data received at the nursing units is Tla, and the
functional groupings A, C,D,‘,_and E all receive the data. The rates at which each
functional group receives tl‘ie-‘data are expressed as RAla, RCla, RDla, and REla.
The product of (Tla) and (RAla + RCla + RDla + REla) gives the total processmg
load of subfunction 1la in terms of applicable functional groups.

The processed data are shown as output from each functlonal group to the medical
staff Y; admitting office, V ‘the nursing unit itself, Z; and the business office T.

This kind of logic can be employed in a mathematical expression to symbolize the
total impact of each subfunctlon relevant to a particular nursing unit function involving
all applicable functional groups In such a manner, the expression of Fig. 4-4 illu-

strates the information prooessmg impact of the Examination function.

e

.Similar expressions can be"ﬁ"tf:_oustructed to show total information requirements for the

other functions, i.e., for Nursing Unit Admittiug, Diagnosis, Treatment, Patient

Maintenance, Supply, Contrro'l, and Disposition. They can be used to estimate the total
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Z > T2a

RA2a

: RA2b
RB2a RC2b
RC2a| > XT + Z > T2b |prop| > XT + Z > T2e |RC2¢| > XT
RD2a RE2b
RE2a
‘ RA2d}: RA2e RA2f
+ Z > T2d |RC2d}.> YZ + Z > T2e |RC2e| > YZ + Z > T2f |[RC2f| > YZ
RD2d}"" RD2e RD2f
RA2gf{"
RB2g}: ‘
+ Z > T2g (RC2g|> YZ + Z > T2h |RA2h | > YTZ + Z > T2k [RB2K| > YTZ
RD2g | ‘
RE2g|-~
RA21 |
RB2l| - RC2m RC2n
+ Z > T2l |RC21|'>YZ + Z > T2m |{RD2m| > R + Z T2n |RD2n| > YZ
RD21 | * RE2m RE2n
RE21 '-‘-l-'.‘i
RA20{;- RA2r
+ 2 > T2 [R0015 Y2 + 2 > T2p gggg >YZ + 2 > Tor | poor | > Y2
RD2o| - RD2r
RA2S| RA2t RAZ2u
RC2s |1 - |BB2t RB2u
+ Z > T2s *>'YZ + Z > T2t |[RC2t|> YZ + Z > T2u >YZ
RD2s | RC2u
RE2s|. RD2t RD2u
RE2t
L | RB2x Rozy
+ Z > T2w | RC2w|3> YZ + Z > T2x [RC2x| > YX + Z >T2y| oY | > ¥X2Z
: RD2x y
RE2y

Fig. 4-4 Expréssion for Total Examination Function
- Involving all Functional Groups
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information processing reqtiirements of the nursing unit in terms of manhours by
basic nursing function and by group of nursing units. These expressions are amenable
to digital computer programmmg for specific analys1s however, they do not present

a visual concept of the 1nform3uon processing activity.

Visual presentation of inforlfi;ﬁon processing should contain the same kind of data in

a format that is more fam1har to and more easily understood by individuals without
technical backgrounds. It mnst show the data flow and the manhour requirements by
basic nursing function and by funct10na1 nursing unit, structured in such a manner

that it can be understood readzly by nursing and administrative personnel The objec-
tive of such a model is to prov1de these individuals with a tool which they can apply in
evaluating their own mformaiaon processing needs at the nursing stations and in evalu-
ating the potential of computerlzed systems with respect to their own requirements.
Figure 4-5 is a matrix that contalns the same information as the mathematical

expressions but displays it as a pictorial model which facilitates explanation and

understanding.

Only the larger hospitals would be likely to be concerned with the entire model, yet it
is just as effective for a smaiI hosp1ta1 with only a few nursing units. A professional
individual at a hospital can easﬂy relate the subfunction identification to the commerce
of his own facility. The larger hospitals would include all or nearly all of the sub-
functions while the small hgspltalvwould be concerned with fewer subfunctions.

To permit this model to functl :n for an individual hospital requires the values to be
substituted for T and R 1n,determ1n1ng the actual manhour requirements by sub-
function, by basic nursing fut;ggtlon, by nursing unit functional group, or for the total
nursing division. Table 4—4.,§i1;6vides the means necessary to supply these data.
Based on ""standard'" times (‘é&érages from the hospitals studied), the table shows the
"standard'' minutes of proce.éisf;ing per occurrence of each subfunction and the rate of
occurrence of each subfunctior‘;.‘ An individual hospital can determine its own rates

of occurrence of admissions , ﬁ'.ansfers, newborns, etc; the standard time values then
will permit a general assessment of the nursing station needs for information proces-

sing at that hospital. Depencﬁgg upon the results (or the degree of accuracy desired)
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subfunctions can be expanded ,6r contracted so that they fit the individual hospital,

and time values peculiar to that facility can be used instead of average values. These
specific time and rate values could be refined further to specific kinds of skill cate-
gories on the nursing unit, i.e".:f, RN, LPN, W/C, students, etc.

This p1ctor1a1 model can be used to describe the information processmg act1v1ty that
occurs at the nursing station m as great detail as is desired. From a particular
hospital's point of view, Fig. -4—6 is a representation of the data format that might be
employed in collecting and arra.ngmg the particular data required by that hospital to
evaluate its present reqmnements for information processing at the nursing station,

and to compare the result w1th a proposed computer system.
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Table 4-4

LMSC-682684

NURSING UNIT SUBFUNCTIONS — TIME REQUIRED AND RATE OF OCCURRENCE

1. NURSING UNIT ADMITTfﬁG FUNCTION

Receiving patient from Adm1ttmg or from other nursing units, assigning patient
to bed, notifying physicia‘.’h_' (intern, resident, or staff) of patient's arrival, and

arranging for Hx and Px

‘ Time Re-
Code - Subfunction (F orm) g";i:ffrf::e . Rate of Occurrence
' - (min)
la Admitting Form g 14.2 1/pat. admitted
1b Admission Worksheét. 4.8 1/unit/day
lc Emergency Admissiolj;‘ 10.2 1/emerg. admit
1d OB Admission P 14.8 1/0B admit
le Nursery Admission f‘_jj '13.6 1/newborn
1f Patient Transfer | 2.9 1/pat. transfer
1g Newborn ID and Birfﬁ-’Certiﬁca,te 29.8 1/newborn
1th Emergency Admitting'j"f‘Record 8.0 1/emerg. pat.
1k 15.0 1/birth

Birth Notices
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Table 4-4 (Cont.)

EXAMINATION FUNCTION

2.
Gathering of medical infgrihation concerning a patient's illness, progress of the
illness, and the effect of. treatment and recording of patient status, such as vital
signs, graphic recordmg, ‘and general appearance and condition
Time Re-
Code Subfunction (Form) ggiﬁi;iz Rate of Occurrence
N (min)
2a Laboratory Request'?'s’i_.‘ .9 4/pat. admitted
2b X-Ray Requests .. | 6.2 1.25/bat. admitted
2c PKU/Clots Requests;f | .6 1/newborn
2d Sleep Chart i 221 1/unit/day
2e Input/Output, 8-hr record _ 11.7 1/4 med.pats. /day
2f Input/Output, 24-hr record ‘ 27.3 1/10 med.pats. /day
2g Vital Signs o 1.5 3/pat. /day
2h ICU/CCU Record 18.9 = | 1/ICU-CCU pat. /day
2k Recovery Room Record ' 13.6 1/surg. pat.
21 Blood Pressure Cha.nt 4.7 1/15 med. pats. /day
2m Medical Records Note .2 1/10 pats. admitted
2n Graphic Sheet — Rou:.me | 4.7 1/pat/day
20 Graphic Sheet — Intensive 7 1.25/med. pat. /day
2p Diabetic Record "“ff- 3 T 11.1 1/5 med. pats./day
2r Bedside Record % 1.5 1/pat. admitted
2s Hx/Px N/S Record 9.5 1/pat. admitted
2t Progress Notes 2.0 4/pat. /day
2u O.R. Prep Sheet 4.6 1/surg. pat.
2w Infant Hx/Px | 9.5 3/newborn/day
2x Surgery Check List 5.3 1/surg. Pat.
2y Professional Conshlt'mg ' ‘
Request (In-House) . 6.4 0.5/pat. admitted
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Table 4-4 (Cont. )

3. DIAGNOSIS FUNCTION

'.Eva.luatmg patient's condmon to determine the existence of an illness, as well as
its type, status, and rate of progress. Evaluating recovery progress to specify
treatment. Evalua.tmg spec1a.1 tests, studies, data, and consultant reports to
confirm or define a parucular illness or disease level

Time Re-
quired Per
Occurrence

(min)

Code Subfunction (Fdfrrﬁ) ~ Rate of Occurrence

1/5 med. pats. /day
1/pat. admitted
4/pat. admitted

.39 1/5 med. pat.

| 1/15 med. pat.

3a Radiologist Report

3b Prothrombin Time

3c Results

3d EKG Report

3¢ | EEG Report .
3f X-Ray Report Result"s"?

=D Wk e
o
©

3 1.5/pat. admitted
. 3g Pathology Report — Né)ﬁ-Surgical 1 | 1/10 med. pats.
3h Pathology Report — Surglcal 2 1/surg. proced.
3k PKU/Clot Results L 1 1/newborn

81

LOCKHEED MISSILES & SPACE COMPANY



LMSC-682684

Table 4-4 (Cont. )

TREATMENT FUNCTION".

4.
Carrying out medical orders or actions whose purpose is to prevent, impede,
arrest, reverse, diminisl‘if}!: or eliminate diseaseé or abnormal conditions. Recording
patient's reaction to treati}ibnt. Preparing patient for off-unit treatment, such as
surgery, X-ray therapy, éﬂysical therapy, etc.

5 Time Re-
Code Subfunction (Fom) gg'g;i;iz Rate of occurrence
(min)

4a M. D. Order Sheet 3.1 1/pat. admitted

4b Emergency Room Report .2 1/Emer. Rm. Pat.

4d Medication Ticket 9.6 3/pat. admitted

i 4e Nursing Care Plan (Ka:ndex) 16.5 1/pat. admitted
i 4f Blood Transfusion Request 14.5 1/2 surg. pats.

4g Anesthesia Record . 4.5 1/surg. proced.

4i Medication and Treat‘x“‘x_‘ient Record .2 - 3/pat. /day

4k /v Feeding/Infusion;}gécord 18.6 1/10 pat. admitted

4m Parenteral Fluid Sh‘eé??_- 5.7 1/unit/day

40 Anticoagulant Chart ‘ . 6.2 | 1/med.unit/day

4r Delivery Room Recor_a‘f:‘ 12.1 1/mat. pat.

4t O.R. Record 17.3 1/surg. pat.

4u ICU/CCU Record 17. 3 1/ICU-CCU pat.

4x Labor Record ‘ 19.2 1/mat. pat.

4y Record of Procedure 3.7 1/surg. pat.
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Table 44 (Cont. )

5. PATIENT MAINTE NANCE"

Performing nonmedical a.ct1v1t1es concerned with patient care — such as bed linen
change, food d1str1but10n personal hygiene and related needs, and patient handling.

Time Re-
Code Subfunction (F orm) giﬁi;ecz Rate of Occurrence

| (min)

5a Patient Daily Care Routme (Ka.rdex) 3.1 1/pat. admitted

5b | Routine Nursing Notes 2.0 3/pat. /day

5d Daily Nursing Care Rgport 83.1 3/unit/day

5e Incident Report’ S 4.9 0.5/unit/day

5g ‘Patient Clothing Reco;;d 4.5 1/pat. admitted

1
83

LOCKHEED MISSILES & SPACE COMPANY



LMSC-682684

- Table 4-4 (Cont.)

6. SUPPLY FUNCTION
[ . (/ \'l
Ordering, receiving, ma..ft_p_taining, and issuing standard and patient-peculiar items,
e.g., medications, steriqugupply, treatment kits, laundry, ﬂsolutions, nursing sta-
tion administrative suppli_‘_e's, diagnostic-treatment supplies, and food.
- Time Re-
. quired Per :
Code Subfunction (F orm) Oceurrence Rate of Occurrence
(min)
6a Central Supply Requigiﬁons 5.7 1/pat. admitted
6b Ward Nourishment List | 3.1 1/unit/day
6c Floor CentralSupplj—f;I_fequisition 8.8 2/unit/day
6d Pharmacy Supply Reﬁiﬁsition 5.7 2/pat. admitted
6e Pharmacy Floor Supply ‘Requisition 24.5 1/unit/day
6f Diet Order 5.7 1/pat. admitted
6g Diet Changes 5.7 1/2 pat. admitted
6i Linen Requisition - 9.4 '1/unit/day
61 General Stores Reqlﬂ;é"t_ion 14.2 1/unit/day
6m Diet Cards (Menus) * , 1.0 1/day/pat.
6n Unit Dietary Schedule, 8.8 3/unit/day
60 . Narcotic/Hypnotic Da.L'ly Record 11. 3 " 3/unit/day
6p Daily Antibiotic Report 11.3 1/unit/day
I
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Table 4-4 (Cont. )

7. CONTROL FUNCTION
D1rect1ng and coordmatmg umt activities, including planning and actions necessary
to effect examination, treatment or maintenance activities ordered by the |
physician so they will be a.ccomphshed at the proper time with the proper supporting
supplies and equipment omha.nd Ensuring accomplishment of those routine or
special patient-care tasks,related to examination, treatment, and maintenance,that
are performed without d1rect physician orders. Providing general and specific
information concerning the umt its patients, - and the hospital for the general.
public. Collecting, reta.mmg and disseminating unit status information in terms
of personnel, facilities, and equipment.

T Time Re-
Code Subfunction (Form) ‘ ggiﬁi‘:_;zz Rate of Occurrence
' (min)

Ta Nursing Assignment Sheet (Pats ) 20.0 1/unit/day

b ICU/CCU Log 7.7 1/unit/day

7c Nursing Assignment (Umt) 14.0 1/unit/day

7d Seriously Ill Slip 4.7 1.25/IC pats. /day

Te Daily Floor Census 14.0 3/unit/day

7f Nursing Unit Report %" 6.0 1/unit/day

(s Condition Report ' 11.2 3/unit/day

7h Emergency Room Log ~ T 1/unit/day

7i Minor Surgery Log 7.2 3/day

7k O.R. Log 7.7 1/shift/day

71 Emergency Room Ca.s‘;e'r;Report 7.6 1/ER pat.

Tm Sponge Count ' 6.3 1/surg. proced.

7n Delivery Room Log 7.7 3/unit/day

70 O.R. Patient Call Slib ' 21.0 1/surg. unit/day

r O.R. Schedule - 34.1 1/surg. unit/day

7s Recovery Room Log 7.7 3/R.R. /day
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Table 4-4 (Cont.)

8. DISPOSITION FUNCTION

LMSC-682684

Executing the final moveihént or disposition of patients and related material as

prescribed in medical o;fg:_lers or in administrative policies and procedures

i

kY Time Re-
Code Subfunction (Eorm) ggicﬁi‘i;iz Rate of Occurrence

(min)

8a Discharge Summary ' 6.5 1/pat.

8b Discharge Log 4.4 1/pat. /unit

8c Unclaimed Items Ré_i;csrt 6.2 1/unit/day

8d Take Home Rx 7.1 0.25/pat.

8e Take Home CSR " 7.1 0.1/pat.

8f Patient Chart (To Méﬁical Record) 13.2 1/pat.

8g Newborn Release ' 7.0 1/newborn
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.,l\-lo. of Beds Total Nursing Attendance
No. of Bassinets Admin./Super.
Admissions per Year Central Supply

Average Daily Census “ Nursing Units

LMSC-682684

Births : Oth‘er

Nursing Unit Description

. Patient Flow Attendance
Nursing Unit | Type of | Beds on | Av. Daily — —
ID No. Service [ :‘Unit Census Admit Tr;r:.s RN | LVN C

vj.HospifaI Facilities and Services

Procedures Requesting Reporting

Facility or Service per year Form Form

Fig. 4-6 Hospital Data Sheets
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, - Section 5
HOSPITA{L VCOMPUTER SYSTEMS SURVEY

5.1 FOCUS

As an adjunct to hospital comﬁiunications, computer systems will rapidly become
controversial unless a high dééree of user acceptance is achieved. This is partic-
ularly true of services and functlons provided at the communications center of patient
care units. In the typical hospxtal for example, the transcription of orders is a
tedious task which could be simph.ﬁed with or without computer assistance. This
aspect of the system design 1fsi\often overlooked.

It was clear during this survei?that computer applications to patient-care data continue
to suffer from lack of ‘insight"::i'ﬁto or consensus on an effective and appropriate com-
munication system. Although the use of remote terminals throughout the hospital

was central to the preoccupation of the designers, little had yet been accomplished

in terms of providing practlcal‘and meaningful services related to patient-care data.

: t and concern on the part of health care providers,

In the relative absence of mtg
service bureaus and computei‘iinanhfacturers were offering software based upon
their concepts of simply automatingthe existing manual system. Varieties of input/
output devices were in use a.nd t1me sharing was increasingly viewed as a cost-saving

factor.

In general, computer servicé‘fSﬁ"appeared to be a mixed blessing, for neither accuracy

nor time savings could be deﬁmnstrated in any one system. The phase of user in-

‘'volvement in'systems design 'ééemed to be just starting.

The survey of computer systeﬁls at hospital nursing stations included a review of

the state-of-the-art in both teléprocessing and batch proceSsing of patient-care infor-
mation at nursing stations in six hospitals (see Tables 5-1 and 5-2). A more detailed
summary of the commitments of these hqspitals may be found in Appendix E.
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Table 5-1

HOSPITAL COMPUTER SETTING

LMSC-682684

Hospital Code
‘Item B c b F

Computer Location

e Within hospital X X

e Outside hospital X X
Computer Personne‘.l":

e Full time 16 12 15

e Part time 71
Computef System Status

e Shared | "X

® Rented X X X

e Owned _

e On R&D projéct X X X X
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—

. Table 5-2
HOSP_.ITAL COMPUTER EQUIPMENT

Hospital Code
Item
A Y. B C D E F
" IBM 1440
IBM « (To be IBM(2) | Medelco | p- IBM
Computer Model | 1710 ~replaced 360/40 | T*H*I*S 160A 360/50
-] 1620 by shared 360/40 (SCAM) (shared)
UNIVAC 494)
Core Storage 60 16 128 (o) 16 256
(characters i (tdata :
x1000) ;i cells)
Random Access | = 8 45 45
Storage (1 mil- G
| lion characters) ‘
Random Access 4 e 6 6
Devices G
? Magnetic Tape ' : 1 1 : 2
Units ‘ :
Communication
Links: L
Cable X X, X X X X
Telephone X X X
I/O Terminals at| IBM | BKR IBM Card cDC IBM
Nursing Stations | 1793 204 1092 readers Digi- 2260
KB; Vldeo 1093 + Scribe Scope
1053 | terminal Exper. | teletype CRT CRT
1092 o | IBM model Printer
Printer| Off-line CRT | 33 Printer
aptical 2260 TTY 2740
scanner Printer
printer 2740
(a) Two systems ‘
(b) Solid-state 'central processor unit.
3
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Hlstorlcally, computer systems in the hospital environment have evolved with the

following goals:

® Expediting the’ ﬂow of information between the patient and
the providers: of care
® Providing a m_qre efficient administrative and cost accounting

system

Differences in the approache's"‘i.:o these broad problems varied in several ways. Some
started with a clearly stated: des1gn and methodology. Others conducted a work sampl-
ing, then modified mformatlon handlmg practices at nursing stations and stations

and elsewhere, and proceeded to introduce teleprocessing or batch processing on a
trial basis. In general, rem:na.nts of a manual system were found to be needed in

order to protect the patient- care data both in terms of accuracy and in terms of

confidentiality.

Most of the projects receiveq?:sdditional monies not provided for in their annual
budgets. The principal souree-of funding has been the Federal Government (Depart-
ment of Health, Education, and Welfare), although some hospitals have been supported

by computer manufacturers and interested philanthropical groups.

In this report, specific attenﬁipn is given to input/output devices in use at nursing
stations and interfaces betwéjéﬁ the printouts and/or displays being obtained, the
patient's chart and other mfd{f::_iiation processing requirements, impact of the system
on the nursing care function,..,;s;ﬁd training programs established in relation to the

use of the computer.
5.2 SUMMARY OF HOSPITAL',COMPUTER SYSTEMS SURVEY

Two of the hospitals visited “}ere using keyboar_d/ printer devices. One had "keymats"
specifically scored and designed for requesting and reporting selected hospital services;
the other employed a "message-coded keyboard" which essentially served the same

purpose. Both of these hospitals had the terminals in use for providing data on

A
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admissions, transfers, discha;xfg‘es, bed vacancies, and diet listings, as well as
a listing of patients according to type of service and physician.

One of the hospitals received an on-line printout of the admitting laboratory work
performed by an autoanalyzer.- The report was provided on gummed-back paper

at the nursing station and subsequently affixed to the laboratory sheet. All other
laboratory work was manually transcribed from the worksheet by the laboratory
technicians who made rounds :tg the nursing stations at periodic intervals for this
purpose. Most of the printouf’ina‘.terial found at nursing stations in this survey

was either a worksheet a schedule, or other temporary document. These were to
be discarded e1ther daily, weekly, or, in some hospitals, every four hours. They
provided the users with accurate, concise, a.nd easily read information needed for
use in a few functions which are part of the total patient-care requirement.

Four of the hospitals visited were introducing cathode ray tube (CRT) terminals for
input/output use in a variety o£ -experimental modules. One hospital used a small
CRT to provide a nursing graph of patient behaviors. At this institution, the com-
puter was programmed to soz“t" .a.nd process data originating from source documents
called Automated Nursing Notes It was possible to retrieve a display based on a |
statistical analysis of the beha\nors observed over an extended time period, usually

seven days.

Another hospital was workingfi‘ich the problem-oriented patient chart. Here the major
focus was upon the developmeét of a chronological reporting scheme based upon track-
ing problems found by both physmla.ns and nurses at the time of the patient's admis-
sion to the hospital, and there'a.'fter during the period of hospitalization. Each problem
was given a number and referif:edto by aname and number when reported on subsequent
days. General problems suclia" 3as pain were outlined on the displays in terms of
location, severity, etc. Thu‘s;. the cathode ray tube was providing the user a wide
variety of descriptive terminblogy which would serve to compose a significant message

about a given patient.
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Another institution had a cathode ray tube terminal at the nursing station for the
purpose of providing the users a review of orders and the capability of entering
vital signs. Calculations of ﬂuld balance could be performed and a recommended

daily mput retrieved through spe01f1c programs.

The last of the institutions v1srted was experimenting with a cathode ray tube and

was transmitting data to the patlent's record based upon the administration of medi-
cations. Here the attention of the system des1gners and the users was directed
toward accuracy of input. Reimeval of displays was in process of assessment by a
team of users who were speclﬂcally concerned with the content of the message (i.e.
name of drug, dose, route, frequency, and warnings related to maximum daily dosages

as well as reminders for renewals).

Input devices themselves were v1ewed for the most part as limited by technlcal
features such as coding necessatated for access, ribbons on keyboards needing frequent

changing, and delays in obtammg certain kinds of feedback such as bed vacancy corrections.

All of the systems using inpuf/oﬁtput devices were experiencing problems that held
significant implications for tljiose involved in developing and implementing future
systems. The simplest input“:i?vas found to be through the edge-punched card which

was entered at the nursing statlon into a central processor. A rather minimal problem
was associated with this system in that a "wait'' light flashed if a series of cards were
being entered too rapidly of 1.t' a.nother unit was busy at the time an order was being
processed. These cards served as a much needed link between both nursing and
physicians and other hospltal,departments. There was a high degree of user accep-
tance of this total hospital mforrnation system, the only one known to provide such

extensive service through teleprocessing.

Batch processing of the Automated Nursing Notes was the only off-lme system visited
which was initiated at the nursmg station. Since this provided the basis for the

teleprocessing of the nursing graph, the mark-sense form was performing a reliable

service as an input device. .
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Printing devices, providing on—lme typed cop1es on various sizes of paper, were

in use in all but one of the mstltutmns visited. Although originally designed for
business or industrial env1ron.ments they had been modified for use in hospitals.

In general, soundproofing was the chief factor needing attention, although modifica-
tion of the size of the output (1 e , medication cards vis-a-vis schedules or other
listing) was also undergomg c0n51derab1e experimentation. Off-line batch process-
ing through optical scanning of reports involved delays of 24 hours between the data
input and the availability of the hard copy printout.

Most of the institutions ws1ted had begun to reevaluate the present system of personnel
allocation to the information ha.ndlmg requirement. Those having input/output devices
linked to the computer had, w:|.thout exception, employed nonnursing personnel to
operate the terminals in addlt&on to other clerical duties. This was true of several
other computer-assisted hosp:ﬂal systems which, though not actually visited, were

described over the telephone.f;?"f_‘.

On-line nursing station m.formatlon processing requirements necessitated the employ-
ment of nonnursing personnel to maintain constant surveillance of the equipment.

Many application programs m elther operational or development mode were planned to
provide on-line responses to qaerles and cathode ray tube displays were entermg the -
field (see Table 5-3).

Modular components were found to be widely used. User representatives and program-

mers were beginning to work on specific segments of data to define and test parameters
of selected subsystems. The mterrelatlonshlps among these various modules and their
subsequent bearing upon the hospltal operation were ultimately to be tested in all cases.
Some institutions were more spec:.flc than others in stating their purposes and ration-
ale for selecting a given module It was not always clear why certain decisions had
been made to use a given approach. Although all were prepared to describe the flow

of data through the use of ref&ote terminals, remnants of the manual system were
retained and were often redundaht . |
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Table 5-3

SUMMARY OF APPLICATIONS(?)

Application On%i.ine Batch |Hard Copy | Display | In Dev. | Operating
Vital Signs 1-11_2_:._5-'6 1-2-6| 1-2-6 2-6 1-2-6
Fluid Balance 1-226 1-2-6 2-6 | 1-2 6
Treatments l-éfé ‘ 1-2-6 2-6 2-6
Unit Clinical Tests 1-2-6 1-2-6 1-2-6
Shift Summary 1-2-6 | 1-2-6 2-6 | 1-2-6
Patient-Care Plan 2—6 ' 2-6 2 2 6
Laboratory Test Orders 1‘—.14?-‘:6 1-4-6 2 2 1-4-6
Medication Orders 1-,3;4—6 2 1-3-4-6 2
Patient-Care Report 2-3 3 2-3 2-3 | 1-2-3 2-3-4
Laboratory Test Report | 1(®) 1 1

| Medication Report 6 6 | 6 6
" Diet Order 1-4 1-4
Patient List 16 | 1-8 | 6
Patient List by Doctor | 2 . 2 2 2 2
Patient List With
Diagnosis 1-4. 1-4 : 1-4
Diet List ‘ 14 | 1-4
Admission Notice 1-4-5 1-5 1-4-5
| Bed Vacancy Notice 6 6 6

Housekeeping Request 5 . 5
@) Legend:

1 = Hospital A

2 = Hospital E

3 = Hospital B

4 = Hospital C

5 = Hospital D

6 = Hospital F

(b)Admission only.
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In 1968, the items from a patiént's record which were being transformed either
in whole or in part by computer application were:

® Admission data
— Name
~ Age
~ —~ Sex
— Race
- Diagnosis
— Service
- — Physician .
Initial history (and/or physical examination)
Observations .
~ Vital signs
~ Fluid balance:.
-~ Medication admmlstranon
- Signs, symptons complaints
~ — Patient- care su.mmarles
® Activity reglmen.s or care plans mcludmg therapeutm intervention
by phys 1otherapzsts nurses, occupational therapists
Laboratory requests reports, schedules (specimen pickup lists)
Discharge sum_manes

Care assistance was viewed;.:;‘b;y@_‘some as a potential product of two computer systems.
The problem-oriented patieﬂii.'éhart and the automated nursing notes represented the
effect of recognition of this E:b;ﬁputer potential by user populations. They appeared
to be the most sophisticated\ ébnceptual approaches to the care function. In another
system project, activity schﬁé@ﬁles for individual patients were the result of viewing

the computer as a tool for ébiﬁprehensive health care delivery within a hospital.

Entering data into an on—liné:nu.rsing station terminal eliminated for the most part
the intermediate steps of keypunching and clerical transcription. In one project, query
sets required that terminal operators respond to a separate group of questions for

I
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each data type. In anothe‘r, the terminal was activated by a simple code and the displays

did not depend upon this quer}} technique for functionally activating a message.

In two hospital systems, the data could be processed by statistical formulas (some-
times referred to as advice fhies):

e Calculations of ﬂui(ifmd electrolyte needs are established according to specific
urinary output. Gastrointestinal losses, and other fluid loss, are determined,
with a report md1cat:|:ng amount of water and electrolytes required by the patient
fqr a 24-hour per1od.‘_, In addition, the number of bottles, composition of
standard solutions 6f fluids to be used, and rate of administration in milliliters
per hour and drops* per minute are prescribed.

e Conversions of welghts from pounds to kilograms for use in calculatmg
children's dosages cg.n be activated by a simple input of body weight.

i

Reports on the care function Sj‘v'e,‘re planned for several systems. In general, these
were to be available every ei‘g;;t‘hours, although one planned to have a monthly
summary as well. Formats yvere slightly different, but essentially represented an
attempt to build on the progrefés 'of the patient during hospitalization. Users of the
automated nursing notes repcjr.i’;ed‘that as a result of the project the nurses were more
astute in observing patient bé@éﬁor. In addition, they felt that having the tool

improves the communicatior;l;sa'{'between team members as they carry out the treatment

program.

There was a variation in the perceived requirement for on-going education and training
for users. Some of the persbﬁ;iel interviewed had attended courses offered by
computer manufacturers. Only one institution was conducting a short course for

nursing service personnel on a regular basis.

In most instances, a brief o:ientation was provided for the personnel assigned to the
projects. This was unfortunate in that major problems associated with implementa-

tion were identified as "incorrect manner of entry by users'' and "incorrect data. "
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The state-of-the-art in 1968 for computer usage in hospital nursing stations in the
United States appeared to fall mto two categories.

® Admm1stratlon or nonnursing programs
e Patient-care problems which are dealt with by varieties of care
providers and may be teleprocessed in real time on request or

batch processed

For the long-term patient an off-hne batch process using a mark—sense form was seen
to provide a satisfactory method of data gathering not only for chronological use but
also for summarization and analysis of data. On the other hand, in cases of acute
illness or injury, computer a.pphcatlons may range from the analog to d1g1tal conver-
sion of parameters (such as the electrocardiogram) to displays of termmolog'y related
to the entire patient-care spectrum Recommendations for changes in systems were
elicited from nurse users and‘ are summarized in Table 5-4. Details of visits to each

hospital may be found in Appendix E.
5.3 SUMMARY OF USER OPINIONS AND RECOMMENDATIONS

Each selected hospital preseni:ed a different picture of computer usage and development
Of the personnel mterv1ewed ‘l:here were wide variations in positions, ages and pro-
fessional experience. S1m1larly, there was a marked difference in their preparation
for using the computer system The data collected are depicted in Tables 5-5, 5-6,

5-7, and 5-8.

The involvement of nursing pérsomel in system operations was also somewhat dif-

ferent among hospitals. In g‘éneral the equipment maintenance associated with

terminal handling was referred to the EDP departments. Down time was not viewed
as a problem, although scheduled down time occurred daily in the five hospitals not
using a solid- -state computer.” None of the systems were operating on a 24-hour

basis.

Nurse systems requirementsf were incorporated in a variety of ways, chiefly through

head nurses and supervisors, but also through committees.
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. RECOMMENDATIONS
Hospital Code
Item

C D F
Improve Maintenance X
High Speed Printer § X X X
Clerks as Terminal Operators
Around-the-Clock - X
Total On-Line System X
Staffing Schedules by Computer X
All Nurse Inputs via Computer
Terminal X
Committees of Users ‘
Development Requirements: .’ X
More Terminals for Nursés and
Physicians on Each Unit .- X
On-Going Revision Involvmg
Nurses X X X
EDP Training Program and
Education Use of Termma.ls X X
Developments of Patient -
Profile q8H q24H X
Use of Dictaphone for Commun-
icating Observations, Reports X
Experimentation on more extenswe
use of computer directly to-
physicians,offices (ICU, CQU esp) X
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Table 5-5

NURSING PERSONNEL PROVIDING OPINIONS*

Hospitaigsﬁrveyed Nursing Personnel

Hospital A 12
Hosp1ta1 B 13
Hospn:al C 4
Hospital D 7
Hosp1ta1 E 8
Hospital F _ 4

_ Total 48

*Of the 48 nursing personnel interviewed concerning
the use ofithe computer system, their status ranged
from clerk to nursing director. Their ages ranged
from 20 £0.36 years. Twenty-five of the 48 persons
who partwipated reported that they were married.
All were/full-time employees. Three were male
nurses. _flv‘helr assignments included all patient-care
categories. Just as variations in years of hospital
experience were evident (6 months to 30 years) so
the professmnal preparation of the individuals inter-
viewed was also quite different; however, there was
a predommance of diploma graduates in the survey.
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TRAINING PROGRAM FOR COMPUTER PROJECT (&)

Table 5-6

LMSC-682684

Item

Hospital Code

C D

1. Training Program

Yes L
No ‘ - TE

2. Training Guide i

Yes
No

3. User Guide at Nursing St‘;ﬁon

Yes _ i
No L

4. Pre-Test for Project

Yes
No

5. DPost-Test for Projecf

" Yes
No

6. Evaluation of Training Progra.m

Yes
No

X

X

X

X

X

(a)Although only one of the hojéﬁitals in the survey reported that it had an on-going
training program (Hospital €), some of the nursing personnel in the other hospitals
included in the sample reported that they had received some form of specialized
training for the computer project. None indicated the need to learn programming,
but felt that some understanding of systems analysis and coding was helpful.
Inconsistencies in responses ‘to questions related to training within and among
hospitals may be further exdamined by referring to the unpublished documentation
of this report. (See footnote, p.1-1.)

l
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Table 5-7

IMPACT O‘F; COMPUTER SYSTEM ON SPECIFIC
DUTIES AND JOB SATISFACTION(3)

Impacf on Specific . Impact on Job
Hospitals Duties Satisfaction
Surveyed — T
1® 2 [i3 4 5 1 2 3 4 5
Hospital A X | x |oX X X X
| Hospital B X | x [rx X X

Hospital C X | X [ X X X X
Hospital D X 1 X #X X
Hospital E X | x [Ix X X
Hospital F X | x |vx X

(a)A review of responses to questions relative to the impact of the hospital computer
system on specific duties and job satisfaction suggests that there are inconsistencies
in the perception of the systems. This table includes a summary of those responses
and reveals the spread of attitudes both within and among the selected institutions.

(®) Legend:

Marked Improvement
Some Improvement
No Change
Some Interference
Marked Interference

(S0 S A R
nmnun nu

A
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Table 5-8

IMPACT OF COMPUTER SYSTEM ON OLD
MANUAL SYSTEM(2)

Hospital s;;%eyed

Yes

No

Hospital A
Hospital B
Hospifal C
Hospital D
Hospital E

Hospital F ‘51-.;' 5

LT T B

AT B T T

(a) As deplcted here, there was no consensus on the

impact of the computer systems in the manual
systems in the sample hospitals. In the cate-
gories; selected, it was evident, if the hospital

was working on a specific app11cat1on program,

that the personnel recognized this and indicated
their reactlons to it. In the case of a hospital
which was not working on "'Vital Signs, " for example
there were consistently negative responses.

Assessment of the experiences with the systems
mdlcates no reduction of paper work, but some

changes in staffing (clerks for terminal oper-
ation and supervisors eliminated in one).
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Override capability as a means of maintaining continuing communication through the
system was not consistently deﬁned by the users interviewed. Some were clearly
utilizing the technique of responding to queries by verifying the accuracy of informa-
tion, while in another system an override button served to release data sought. In
each institution, the term "overnde" was discussed by the investigator with various
staff members in relation to what such a service could mean since in three cases the
override was '"in development" in the system, in.one the override was contracted by
EDP, and in another override represented "correction. " ‘

The systems had provided a‘.s"_s:ista.nce to the nursing station function in terms of

stimulation to achieve:

® More complete information on the patients

® More accuraite} and relevant patient data

® Better organization of charting through the use of guidelines either

~on ma.rk-sense forms or cathode ray tubes

® Increased awareness of the patient's prog'ress through the potential
of on-line reportmg

® Revision of staffmg patterns through elimination of redundant schedules
and prowsmn of updated assignment sheets

® More useful worksheets for use by individual nursing staff members

Elimination: of manually prepared requisitions

The systems had interferedf:;_'vith‘ work at some nursing stations due to the problems
associated with initiating a gew method, the need to instruct all personnel on new
tasks expected of them, lacl_'g.;of coordination in terms of a complete information

system, and the varying subjeetive perceptions of employee/employer relationships.

The impact of the computer systems was not consistent in terms ef either improving
or interfering with job satisfaction. Tables 5-7 and 5-8 depict the variations found.

It should be noticed, too, that some of the hospitals visited had not conducted ap-
praisals of their systems; thus, a true evaluation of system effectiveness could not be

measured.

|
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5.3.1 Hospital A

Nurses interviewed indicated that much of the manual system remains in use at this
hospital. There were feeling% expressed that the system could do more for them.
They presently duplicate worl':":""i."elated to the programs available through the terminals.
The maJor1ty expressed pos1t1ve opinions regarding the clerk manager, an innovation
in the nursing service, and an Jnterface between patient care and phy51c1a.ns' orders.

One of the significant factors‘].-fi:“;'the revision of the system was that q hour printouts
of formulas due was not usefu;:lf?;: after a trial period of about three months, a change
was made to a g4 hourly printout The opinions that the operétion of the terminal
took nurses away from patien‘f-_"i(":hare Was consistently expressed by all nursing service ..

personnel who were interviewed.

5.8.2 Hospital B

In general, nurses stated thaij:“:.‘the system of Automated Nursing Notes (off-line) and
Nursing Graphs (on-line displé.jrs) were of real value to them. The comments elicited

‘were as follows:

Charting is more ree.da.ble

Charting is more org'amzed

Increased awareness: of specific aspects of patient behavior has resulted.
" More accurate reporias are provided.

There has been a sxgnﬁca.nt reduction in t1me spent charting.

The form provided excellent guidelines for charting.

The physician recelveg a more meaningful description of behavior.

Nurses have become more aware of the progress of the patients through
the Automated Nursing Notes and the Nursing Graphs.
e Nurses are functioning with a more patient-centered approach.

One nurse felt that more time was needed to chart, using the mark-sense automated

note. In general, the attitude“‘»was that they wanted more on-line communications,

A
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with more cathode ray termi.néi_:ls‘ on more units throughout the hospital, operating on

a 24-hour basis.

Once again the concept of readi.ness for change was brought into the discussion with
the comment that this should be pa.rt of everyone's attitude.

. 5.3.3 Hospital C

The nurses expressed the feelmg that the variety of worksheets provided are easier
to read and more accurate. They stated that they were g'radua.lly becoming more

involved in patient care.

Attitudes expressed by the nurses were that cooperation, thoughtfulness, creativity,
and a feelmg of accomphshment a.nd learning had been an outcome of the approach
taken. S

There was a comment expreséeﬂ that although a course in data processing is provided
for nursing, more time shoul&‘be provided to allow for incree.sed participation by
nurses in the system development It was evident that the project is too new to be
evaluated, particularly since they have not had sufficient opportunity to use many
aspects of it. ‘

5.3.4 Hospital D

The opinions of the nurses usiﬁg the Medelco systeﬁx reflect success. They report
the following: I
e Minimal savings have resulted in relation to verification of orders and
requisitioning (tra.nsaet:lons).
e Errors are more proﬁ;pﬂy noted since the printouts of transactions
occur in less than 25 1s’econds.

One member of the nursing staff indicated that updating of the available new items
! I"l' (on cards) should be more prompt. One suggested that a more comprehensive view
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of nursing could be achieved t&rough this card system. Clerks were quite capably

- using the system, as were so'meof the nurses. One of the most interesting comments

was made by a nurse who had resisted the introduction of the system and who after
several months of using it, found that "I wouldn't know how to get along without it. 4

5.3.5 Hospital E

The nurses surveyed at Hospiﬁl E appeared to have responded to the opportunity to
work with the physicians and to revise the manual system. This effort at using com-

puter capabilities in a hospita'l"'started with a research approach. The nurses have

since adopted the attitude that research implies change a.nd are enthusiastically

reorganizing the patlent—care ,record system.

One individual indicated that chartl.ng through the use of sequential displays will result
in more complete and accurate reports Although much of the work is developmental
at Hospital E, the nurses were pleased with the Digiscribe ability to sort data and to
send messages. There was general consensus that they would ultimately be returning
to the bedside and leave clerical tasks to be performed by a unit clerk at the nursing
station. Minimal mvolvemeni: of the in-service educator had occurred at this hospital.
Finally, the stimulation to consuler the problem—orlented patient chart has resulted in
the nurses' application of crlteria or logical thinking. The research and. educatmnal
orientation of the project suggests that the impact of this system will be far reach.mg

5.3.6 Hospital F

The evaluation of a system was seen to "progress in and out of helpfulness' in the
Hospital F setting. With the focus on spinal cord injury documentation, nurses had
contributed many helpful sugges'ﬁons. A computer printout for each patient was
inserted in the Kardex and gare‘ﬁa ready review of all of the care requirement on a time-
scheduled basis. Nurses expressed the view that joint participation of pharmacy,
nursing, physiotherapists, occupational therapists, and radiology personnel would be
desirable. The present method of having external coordination between EDP and
nursing was viewed as necessary during the initial developmental phase of the project.
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5.4 INPUT/OUTPUT DEVICES

Since the survey of hospital c{;ﬁnputer systems was limited to a selection of six
hospitals, the terminals survé'yed do not reflect all currently available terminals

feasible for applications at thé—‘nursing station.

For completeness, a survey c‘?fujstate—of—the-‘art terminal applications is presented in
Tables 5-9 and 5-10. These iébles do not attempt to relate the terminals to any

particular system Rather, a.s 1is shown, the charts reflect suggested relationships
bearing upon human factors and the processing of patient-care data using computer

assistance.

* The selection of terminals for a specific site involves evaluation of the user's skills,

information commerce, regulg.;ory constraints, station time utilization, and cost-
effectiveness of the device. _;Iﬁ"general the simplest skill-level classification is
between those with and those- w1thout typing skills. A large number of clerical per-
sonnel for hospitals are hired on the basis of typing skills whereas, for hospital

professionals, typing skills a.pe of no consequence.

Information commerce must be-analyzed in terms of word volume, vocabulary, and
other characteristics such as?';'s'ignal or image data. The information commerce
must be carefully specified iﬁ{ferms of rates per hour and per minute as a means

of a.nalyzi.ng queueing probletéé (i. e., the number of individuals who are likely to
be lined up waiting for termiﬁ:él service at a given time) and in order to determine
the maximum communicatioh_féj:d processing rate required of the computer. The
information commerce should_:flirther be categorized in terms of priority so that
economies may be achieved durmg the design process by suggesting that some infor-
mation be set aside in prefeﬁgﬁ¢e to priority data, thus leveling the peaks of infor-

mation flow.

Terminals must further satisfy some significant real and implied regulatory con-
straints. Access and utilization by unauthorized individuals must be limited or

4
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' Table 5-9

INPUT/OUTPUT TERMINALS — COMMENTS

User
Input/Output Tgrmmals o | & | oon | Ward | Tech- Comments
Clerk | nician

Video/Light Pen/Keyboard P P P P P Minimum training for information

: input and review; minimum papers
Video/Keyboard T T P T Requires typist training; minimum
Message-Coded Keyboard T T P p Requires format traim‘ng;l requires

output response device

Identity Card Reader (attached P P P P | -Reduces transéription and errors
to input devices above) ‘
Typewriter Input/Output Response T T P T Requires typist; noise critical
Mark Sense Page (Page reader — P P | P P Form design and forin selection
batch) critical (paper system)
Mark Sense Card (Card reader — | p ) P P Form design and form selection
small batch) critical (paper system)
Edge-punched Card/ P P P P " Form selection and manual
Addressograph/Multilith Imprint ) manipulations
Printer — Report T T P P Noise critical

Note: P
T

Primary
With Training
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prevented. Certain reports must be carefully formatted, some on specific forms
such as Federal Narcotics forms, and means must be provided to validate the entries.
In addition to having limited é_écess to the system, means must be provided to posi-

tively identify the author of any transaction.

The information must furthe:t be analyzed in terms of timeliness of response. For
example, the routine radxologrcal examinations scheduled on one day will probably
not be done until the next; however it may represent a significant tlme savings for the
physician or patient to have fhe information on the result available as soon as it is
generated. This constlmtes a.n output load on the station and should be considered

along with the input load in the a.nalysm of station time utilization.

Finally, system cost-effecti\féﬁess must be considered. The selection of terminals
has a profound effect on inio;iiiiation processing methods, so that time savings of
revised or supplanted proceséés must be considered in addition to the times involved
in direct dialogue with equip;fﬁent in the determination of overall cost-effectiveness.
Choice of an input/output termmal at a given worksite determines the scope of the
information that can pass tha,t ?poi.nt; this too has eﬁtensive implications in pofential

costs and benefits.
5.5 RECOMMENDATIONS FOR FURTHER STUDY

- Examination of the hospital déﬁ:munication system suggests that at least the following

areas should be explored:

e Analysis of ébntentr of telephone messages
L) Expefimenta’fibn with predictability of nﬁrsi.ng observations as a
- guide for prepa.ratlon of staff assignments
‘"® An mvestlgatlon of the relationships between the admission, transfer,
and d1spos1t19n functions superimposed upon the examination,
diagnosis, tréatment, and maintenance functions as these occur at the
patient care umt (commﬁnication station) with a view to differentiati.ng

these from the supply and control function

3l
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S Section 6
COMPARISONL.,OF COMPUTER SYSTEMS WITH MODEL

In this section, a gross type"jf‘comparison is made between the model developed, as

~ described in Section 4, a.ndfthe computer systems surveyed, which are reported in

Section 5. The model repreisents operational logic covering functions which are per-
formed by a hospital commun’lcatmn system. As previously stated, the model is rather
broad since it is based upon the study of hospitals ranging in size from 30 to 1, 100 beds.
The selected hogpitals in the computer systems survey ranged in size from 58 to

3,000 beds; however, none of the systems surveyed was installed th.roughout the

hospital.

The model components wer'e".compared with the applications prog-rams and the system
design identified in the computer systems surveyed. The analysis was not sufficiently
detailed to establish that eqmva.lent functions had, in fact been developed in the com-
puter systems surveyed; however similarities were evident. Table 6-1 is a matrix
that shows, for the hospltals surveyed the types of information presently processed
by computer at those hospltafis relative to the major nursing station functions postu-
lated by the LMSC model. '

In Fig. 6-1* all the 1dent1.f1ed functions of the six hospitals surveyed are superimposed
upon the model. Each such ftmctlon is shown by means of a heavy circle drawn around
the components on the model_.ﬁ A gross comparison is thus achieved. This technique
suggests the means for corn'péi‘ing almost any system under consideration with the

now known total requirements identified by the model.

It is considered significant to this report to point out that incompatibilities'between
an operational construct of a manual system and the designs for computer systems

may be anticipated. This survey is a case in point.

*See p. 6-5.
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By definition, a function is a iSroad general term which pertains to characteristics
and actions. Thus, the serviiié provided to assist in carrying out a function may

be regarded as the general purpose of the communication system. If there is general
agreement on the design of the hosp1ta1 communication system, there could be a
minimal incompatibility betwg_en the function performed to support manual and

computer systems.

In view of this, interface areas:require definition to determine distinction between
discrete data sets for processing and for retention in the record of each hospitalized
patient. Again, the type of da.ta required for documentation of hospital services should
be identified and utilized consmtently so that commumcatmns between hospitals and
community agencies could be. streng'thened In addition, the numerous worksheets
cited as products of some computer systems could be scrutinized for utility when the

cost of producing them is cons;dered.
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,‘ Section 7
" IMPROVED SYSTEMS

7.1 GENERAL CONSIDERATIONS

It is important to re-emphas‘i_ﬂzre- that the survey of comlp‘uter-assisted hospital infor-
mation systems (Section 5) was limited by terms of the Nursing Station Information
Needs contract and thereforc%gioes not constitute a complete survey of a.ll‘existing
computer applications in hospltals As described in Section 2, the criteria for
selection of the computer-asgiéted hospital information systems to be surveyed were
developed on the basis of a C@Sensus drawn from the following considerations:

® Operational pfbjects in use in a hospital for a minimum of six months

) Input/ output dev1ces in use based upon different viewpoints a.nd
requirements -

® Limit of six hospltals to be surveyed

In relating the model presenteﬂ_, in Section 4 to the computer systems surveyed in
Section 5 (and compared in Seetlon 6), it becomes clear that computer-assisted
nursing station information ﬁfbdessing exists for limited subfunctions only. It is
therefore necessary to descﬁﬁie a system which provides for more nursing station
functions and its interfaces w1th a total hospital information system.

It is likely that such systems are now undergomg development by various interested
organizations in the United States and that they may offer the capability necessary

to accommodate all the needs mdlcated by the model. Sufficient information on these
systems is not available within the framework of this analysis, however, and it |
therefore appears appropriate and useful to describe a pertinent LMSC-developed
system concept. This system is in the final development stage, and a test demon-
stration of on-line operation will be accomplished by the end of 1969.
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7.2 STATE-OF-THE-ART HOSPITAL INFORMATION SYSTEM

This hospital information syst_em concept is based upon actual experiments and data
derived from extensive studies of information flow in hospitals. The system differs
from other proposed uses of the computer in the hospital environnient in the following
manner: B
e Provides a unified apbroach to the handling of all combinations of hospital
information o ‘
e Utilizes computers ib@ted remotely from the hospital which are ‘capable of
serving a number oé_ﬁospitals concurrently
® Provides highly relié.b_le service through the use of redundant equipment
and spare remote té;ﬁainals
e Utilizes the LMSC ndeo matrix terminal (VMT), which facilitates natural
language communicéﬁon between the user and the computer

The overall development plah‘éncompasses evolution from a prototype system
identified as Medical Informatzon System — I (MIS-I), to an even more comprehenswe

system identified as Med1ca1 Informatlon System — II (MIS o).

The MIS-II system extends thé MIS-I concept, which was set at the medical-orders
level, to include direct entri;&f narrative information, beginning with nursing notes

and extending through physiciéps progress notes to the recording of history and

physical examination data. The system will include interfaces with automated labora-
tory testing and reporting eqﬁipment and with physiologic monitoring data. It will '
involve extensive manipulati@ﬁ of processing control information in the hospital,
including laboratory, dietary; radiology, and patient scheduling. It is intended that

the MIS-II system will contiiiue to evolve beyond the inclusion of diagnostic and thera-
peutic reference guides to the actual pravision of mathematical support to d1ag'nost1c and

and therapeutlc decisions.

The first problem in the system development sequence is to define an adequate interface
between (1) the originators and the users of medical information and (2) the computer
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systems. As previously mdieated, this system employs the video matrix terminal

for this interface. This appfeé.ch is based upon the fundamental concept that it is
possible to define and structu.re the information content of medicine, and that w1th
suitable tools — a cathode ray tube and light pen — medical personnel can use this type of
computer interface device wn:h nominal training and without the use of intermediary

steps or devices. (See Fig. ’Z 1.)

7.3 VIDEO MATRIX TERL@AL (VMT)
The 1mp11cat1ons of mput/output (I/0) device selection are crucial for system acceptance
and system economic v1ab111ty In Fig. 7-2, a simple process-flow diagram for the

/ generation of laboratory testA‘data is suggested. Beginning with origination of the order

by the physician, the order i‘!sfv":firog'ressively processed by the nurse, laboratory clerk,
and laboratory technician; recorded in a number of places by the laboratory clerk;

and returned to the nurse who charts the result for the physician. In terms of infor-
mation processing,this procédilre is very costly because the information processing
activities of nurse and clerk are redundant. The effects of utilizing different types

of 1/0 device for automation of this process-ﬂow loop are presented in Fig. 7-3. In
this illustration, the process-ﬂow loop has been opened up and laid flat at the top of the
figure. Here again, the flow dlrectlon is from the physician to nurse to clerk etc.

The time investment for eachstep in the process is identified for manual processing,
typewriter, message-coded keyboard video output or video display with keyboard,

and the video matrix termmal.:“-' At the right of the graph, the time investment in the
process for each of the methods of implementation is shown. This time requirement
ranges from 18. 2 min for the ma.uual method to 3.5 min for the video matrix method
(based on data from LMSC Hospltal Information System studies). Although the video
matrix terminal is the most -eézpensive of these I/0 devices, in terms of cost effective-

ness, the extensive simplifiééf@:ion of information processing procedures offered by its

"use leads to the greatest potential cost se.vings.

Additional considerations relevant to terminal selection are presented in Appendix F.
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 PROCESS FLOW
| _LABORATORY TEST

PT R

- A8 LAB 27
RN =
) TECH I
T\ CLERK G-
MD o
: | PERFORM ;’{gm
= \
CHART
BILLING LAB RECORDS |

MAIL REPORT TO MD |

Fig. 7-2 Simplified Process Flow for Generation of Laboratory Data

INPUT TRANSCRIBE;LOG PREPARATION REPORT TRANSCRIBE FILE OUTPUT

MANUAL 5.0 A_Z_.Z-LII_J-.'_: 18.2 MIN
TYPEWRITER : 9= 4.2 T o6 = - 11.9 MIN
MESSAGE- J'—I_I_-I P e [ ] —
CODED KEYBOARD =) 7 3.2 == 1.5 3.0 0.6 > 10.0 MIN
VIDEO DISPLAY/ _r——‘_r_ s | - ,
KEYBOARD =1.7 3.9 1.5 2.2 0.6 = 9.9 MIN
VIDEO MATRIX . ‘
TERMINAL L , L I e B

. =10 1.5 1.0 = 3.5MIN -

||||. Fig. 7-3 Effect of Input/Output Terminal Selection on Process Flow
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(

7.3.1 User Acceptance

As indicated in Section 5, accgaptance by the hospital users of the computer-aided
information system is a_ll-imertant to the success of the system operation. Users
of the nursing station communication terminal are the physician, the nurse, and the

laboratory clerk.

The physician is a prime information originator whose information requirements
scope is vaétly greater than that of any other user in the medical environment. The
volume of his on-line informa;tion input/output is also very large, although some of
it may be entered off-line, inf‘.f;'he case of dictated correspondenée and procedural
notes. The physician may be-7Mer characterized as relatively independent, con-
cerned with maintaining his ffgedom and flexibility in medical and other activities,

inclined to be critical and imﬁaftient, and a user whose time is costly. Obtaining his

acceptance of a computer-assjis%d information system may be difficult and involve
a prolonged effort.- ) ‘""ft :

g
The nurse is the prime inforﬁiafion user in the hospital envifonment. Although the
information she originates may"-be secondary in importance to that originated by the
physician, and lesser in scope,  the volume of her output is often greater. Since
she is an employee, she can Bé]constrained to some degree to accept or reject
specific information processihg"equipment. Her tasks are fixed; i. e., she must
complete a certain level of chartmg per day on each patient. If a machine system

should therefore cause a slowdown in her work, she would probably reject it.

The ward clerk also is a sec&ndary user of the system but has a lower priority than
the other users. The clerk 61_'iﬁg'inates‘very little information and is an employee
whose tasks are flexible; i. e.';”work that can be performed within 8 hr (although

varying in volume) is accepted and accomplished.
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7.3.2 Interaction With Compﬁjjiér System

The téchnique providing profeééional personnel with convenient direct interaction

with the computer system is based on the grouping and storage of information in

the computer in a logical hlerarchy that closely parallels the information structure
instilled by his training and practme in the professional's memory. Figure 7-4 shows,
in simplified form a portion of tha.t hierarchy; in this case the particular structure

for issuing a medical order. ;'

The elements of various types of medical orders — general care, medications, and
laboratory tests — are stored: m the computer. Using the light pen, the physician
"'writes' a prescription by sel;ectmg the elements of the prescription in the hierarchy
(from top to bottom and from' general to specific), as illustrated in Fig. 7-4. This
sequence, in the case of the physmla.n s medical orders, is based on the sequence that
he norma.lly follows for wrltmg ‘orders. Thus, a drug order may be completed in six
steps by the use of six dl.ffereg#‘dlsplays that are called up from the computer.

(1) The physician, a.ftéi:""properly identifying himself to the system, is
presented with a hst f his current hospital patients.

(2) After he makes a selectlon (e.g., Margaret Dean), the display advances
automatically to a master guide which suggests various types of medical
orders that he mlgﬂtmsh to select — general care, medications, laboratory
test, and others. ', |

(3) The physician selects "medications" and the next matrix appears - d1sp1ay1ng
five criteria for selectmg medications.

(4) The physician then. selects "organ systems."

(5) Similarly, the physmum selects a specific d.rug dose, route, and
frequency. L :

(6) The physician can then return to other medical order displays to prepare
further orders for ﬂns patient or he can return to the patient list display
and begin the procediﬁ‘e again for another patient.

Hierarchical systems such as. the one just described seem to convey an intrinsic
feeling of rigidity since they are based on a logical progression defined by one or more
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individuals and offered to othefs for use. It is unlikely that all concerned parties
will, however, concur fully on which form of logic structure is completely essential
or desirable. Nevertheleés, ihe number of possibilities and paths is not infinite.
Consideration of all aspects i.iivolved ‘usually reveals only three or four sequential
procedures for approching a glven point in the hierarchy. In this system, there
are several ways to approach almost every pomt and the criterion for inclusion

of these routes is only that thgy be reaspnable, for example, in a laboratory guide

(Fig. 7-5), there are three entry paths offered, all at the same level. These are,

6

*MISC FLUID

IMMLACL OGY

MICRGEICL
*X—RAY

§Eiosesey)

3

»ECG.EEC, EMG

Fig. 7-5 Gu1de Display for Laboratory Tests

respectively, entry by laborafory division (e.g., hematology, urinanalysis, or blood
chemistry), by specirﬁen samples that cut across several laboratories (e.g., pleural
fluid or cerebrospinal fluid) of by index designation. Selection of the appropriate
entry will lead to a single matrjx that covers all of these possibilities. In cases
where the associations or claésiﬁcations for a particular entry path are unclear,

an alphabetic listing is provided. Even within this list there may be multiple
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paths; for example, blood urea nitrogen may be found either under BUN or urea
nitrogen. The use of these multiport/multipath approaches leads to a system that
is regarded by most operators as quite flexible and without the sense of constraint

usually associated with closely structured systems.

A few examples of the video;i:lisplays which the physician uses for entering medical

orders are presented in Figs;{:-.?:', 7-6 through 7-9.

An example of the manner in ':‘\;vlhich the nursing staff interacts with the system is
presented in the followmg dlscu.ssmn of a selected sequence of patient-care data.

The sequence begins with the Pat1ent -Care Plan for a part1cular patient at the beginning
of the shift and ends with the 24-Hour Summary on that patient. A representatwe
patient, Hector C. Gomez,is adm.ltted for example, to the hospital with a diagnosis

of possible myocardial mfarctlon At 6:30 2. m. on the morning of the next day a
Patient-Care Plan (Fig. 7—10.)«;based upon doctor's orders is printed out at the terminal.

The nurse responsible for the ‘eare of this patient makes her rounds in accordance
with the orders on the Patlent-Care Plan and makes annotatmns on it of the applicable
‘information she has collected At mtervals she goes to the video matrix terminal
and enters this 1nformat10n,~together with information pertaining to other patients

under her care.

To handle thé next step, cono.::t.érning vital signs, the nurse first calls for a listing

of all the patients under care_:; (Flg 7-11). Using a light pen, she selects the entry,
Routine Vital Sign. This selé:ction causes the next display to appear (Fig. 7-12). This
display provides for the entr&';-of all numerical temperature, pulse, and respiration
data for every patient listed.”':-: The nurse then enters the data (e.g., the patient's
temperature,. 99. 2 deg, and p'ﬁlse, 110,which.she had obtained on her rounds at 7 a. m.

To enter observations about the pulse condition, the nurse calls for the next display
by selecting the word PULSE listed under OBSV. This display (Fig. 7-13) provides
for light-pen entry of any of the formatted conditions listed on the display. Other

observations may be made by keyboard entry.
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The nurse then calls back t.he_,fl_:lnuti.ne Vital Signs display (Fig. 7-12) and enters the
the respiration (20) which she has also obtained during her 7 a.m. rounds.

She is now ready to review amiconfu'm The next display (Fig. 7-14) shows all the
data the nurse has entered. If she is satisfied that the data are complete and accurate,

she then selects the function eode ENTER.

About 6 a.m, the following morning, a 24-Hour Summary is printed out céntaining

all the data about this patien entered into the system during the preceding 24 hours,
including the vital sign entria ust discussed. (Fig. 7-15). This 24-Hour Summary
is reviewed by the attending physicla.n on his next visit, signed, ‘and inserted in the
patient's chart. It includes the new orders the physician wrote during the day (after
the Patient-Care Plan was printed out) as well as nursing entries made on the evening
and night shifts. :

7.4 INFORMATION SYSTEMSEQNTENT (MIS-I)

The MIS-I prototype when fully l.mplemented will involve all nursmg station medical
orders, nurses' reports, and work sheets. It will also include linkages to Admitting,
Business Office, Food Semce Pharmacy, Pathology, and Radiology functions. Both
inputs and printed outputs are &escnbed It can be surmized from the following
tables and discussion that although the automated system reduces paperwork, the
amount of paper processed w;.‘l.;l‘probably stay the same or may even increase.

7.4.1 Nursing Unit Functions~

In general the system will perm.lt the assembly of more than 90 percent of physician
orders by light-pen selectlon ~Instructions covering the other 10 percent or less are
entered through a conventmnal typewrlter keyboard. Categories of orderd are the

same as those currently in use. They include laboratory tests, radiology tests, EKG,
EEG, pulmonary function testé; medications, infusions, inhalation therapy, physical
therapy, diei:s, nursing care, ambulatory status, vital signs ,‘ treatment, and restrictive
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PATIENT-CARE PLAN

-0~.7::00AM-3:00PM SHIFT

403 A GOMEZ, HECTOR C {:."
POSSIBLE MYOCARDIAL INFARCT

MEDICAL ORDERS: . K

VITAL SIGNS:
3. TEMP,PULSE, RESP QED

//. /3/" q¢ P
FLUID BALANCE:
5. REG DIET
/. W AT 4’0@”2‘

RES’I‘/ACTIVITY/SAFETY ‘

4. BEDREST-BRP
UNSCHEDULED MEDS: ke
6. ASPIRIN, TAB-30,#2, PO ,Q4H,PRN
8. MORPHINE -INJ , 5MG IM Q2H, PRN PAIN

OTHER DEPT'S: ‘ '
7. EKG-STANDARD, SUSPECT RECENT M. L

NURSING ORDERS:

NURSE INFORMATION: - -
PT. CANT SPEAK ENGLISH

NOTES,OBSERVATIONS:

73 /.//z( - /u]j e x4 ,,,,,;(;/¢

M 53

03-03-69

CATH DR. MOORE, E.M.

8 9 10 11 12

97 L, 0-dc

V—'l’.fz/

992 ne-2L
77

/p:gc L./f?q_(l’dd//z’(h
~RCb- o

vy

4WEST

2

Ro W NN

Y

F 13.7‘10 Typical Patient-Care Plan
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TY #E-IN VERLFY
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Fig. 7-12 Routine Vital Signs Results
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f:__ - Fig. 7-14 Review
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GOMEZ, HECTOR C 53 M 24-HOUR SUMMARY. . ..ENDING 6:00AM, 03-04-69
035130 B
4 WEST: 403A....MED....DR., MOORE, E.M.

NEW ORDERS

9. 10:00AM, 03-03-69, DCJREGULAR DIET
10. 10:00AM, 03-03-69, SOFT, LOW SODIUM DIET
11. 10:00AM, 03-03-69, BP,QID
12. 2:15PM, 03-03-69, SECONAL,CAP-250,#1,PO,HS, PRN SLEEP
13. 2:15PM, 03-03-69, SMA-12 IN AM
14. 3:00AM, 03-04-69, MORPHINE-INJ,10MG,IM, STAT
15. 3:00AM, 03-04-69, EKG STAT

MEDICATIONS GIVEN

MORPHINE 5MG, IM 10 00AM LUOQ,FOR PAIN IN CHEST
MORPHINE 5MG, IM 2 00PM RUOQ,FOR PAIN IN CHEST
MORPHINE 5MG, IM _-7:00PM RMDELT,FOR PAIN IN CHEST
SECONAL 250MG, PO ' :9:00PM FOR SLEEP '
MORPHINE 10MG, IM -’ 3 :00AM LUOQ, FOR PAIN IN CHEST

VITAL SIGNS TEMP pULéfE RESP BP

7:00AM 99.2 110 20 PULSE REG IRREG,WEAK
11:00AM 99.4 112 22 90/66

3:00PM 100.00 120" 24 100/60 - SKIN WARM

7:00PM 99. 2 112 20 104/64

3:00AM 140 28 88/50 PT SHOCKY
FLUID BALANCE S
REGULAR DIET 8:00AM ., TAKEN WELL

' SOFT,LOW SODIUM 12:30PM ' TAKEN FAIR
SOFT,LOW SODIUM eoopm REFUSED

E M. Mamon LD

, I“I o Fig. 7-15 24-Hour Summary
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orders. Further, the video ‘iﬁatrixes are designed to facilitate rapid entry of standard
orders for routine cases such_ as general medical admits, tonsils/adenoids (T/A's),

and routine obstetrical cases.

The system provides for reglstered nurses and other physicians to enter medical
orders for the attending physmmn at his request or m emergencies. At the change

of shift, the computer will p;gowde a printed Patient-Care Plan containing all current
orders for each patient. Thss_'e orders requiring subsequent nursing action and system
inputs will be arranged by tlme for the oncoming nursing personnel. The nurse will
annotate this plan as requ1red du.rmg the shift and make her nursmg report entries

by means of the video matrlx termmal (VMT). Nursing entries and laboratory and
radiology test results will be printed out on Shift Summaries before the end of each
shift, for the use of the mcommg shift and the attending physician.

Table 7-1 summarizes the m.formatlon processing effort performed by means of the

. video matrix terminal and a. prmter

Following are short summafiés of the Nursing Unit functions.

System Inputs. System mpuﬁs for the functions are as follows

e User Ident1f1cat1on. The user (doctor, nurse, etc.) of a video terminal must
identify himself to the computer before he can enter or retrieve information.
The computer wﬂl check his typed-in identification code for validity, and
then present an app:opnate first display for the particular type of user
identified. - |

e Patient Identlflcatlon. The user (doctor, nurse, admitting clerk) will
enter into the system basic data that identify the patient (name, sex, ete.),
his physician, and: his location (nursing unit, bed number). These data are
entered by keyboard entry onto a form displayed on the video matrix terminal.
Once entered, these data may be retrieved and revised through keyboard |

entry at any time during the patient's stay.
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Table 7-1
NURSING UNIT FUNCTIONS

Printed | Video

Output Display Description

Input

User Identification

Patient Identification

Medical Orders

Bed Vacate or Occupancy
Inhalation Therapy Treatments Given
Nursing Reports . =
Central Supply Requests

New Medical Orders

Scheduled Medications Due
Bed Vacate or Occupancy Notice
Cancellation Notice
Laboratory Test Results
Patient-Care Plan

Shift Summary

24-Hour Summary
Transfer/Discharge Order -
. Stat Test Results

Test Result Correction Notice
Patient Chart

Medications Order Notice
Patient List by Nursing Station
Patient List by M.D.

Current Orders

New Order Review

M.D. List

Medical Orders

Current Medications

Patient Chart Review

Patient Locator

Scheduled Medications Given
Unscheduled Medications Given
Nursing Reports

Central Supply Requests

54 b B4 B B b 4

B 54 B4 b D b B B D D D4 B B
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Medical Orders. Authorized users (doctors, nurses) may enter medical
orders into the system by retrieving the required video displays and making
light-pen selections from them to assemble each order, proceeding from
the general to the spec1.f1c in each instance. Unusual orders, special

instructions, etc. may be entered by means of the keyboard.

Bed Vacate or Occupancy When a patient vacates a bed because of a transfer
or discharge, the nurse will make an entry through the video matrix terminal.
If the patient is bemg, t_ra.nsferred, the nurse will also enter the new bed

number. -
Inhalation Therapl Treatments Given. The inhalation therapist will enter

information regardmg. treatments given a not given and observations data
through the video matnx terminal at the nursing station where the patient
is located. (Other dei:ails of this function are still to be determined.)

Nursing Reports. Nnrsmg station personnel will enter medications given,

vital signs, fluid bala.nce, treatments given, unit clinical test results,
diet, and special observanon data by making light-pen selections from
video displays, and fes‘necessary, keyboard entries. Entries will update
patient files and be included in subsequent Shift Suxﬁmaries and 24-Hour .

Summaries.

Central Supply Requests. Nursing station personnel will enter Central

Supply Requests for \’51_1 supplies and equipment stocked in Central Services,
and chargeable ﬂoor—stocked items, based on interpretation of medical
orders. Inputs will be made by light-pen selectmns from video displays,
and keyboard entrles for items not listed on displays. The b:.llmg file will
be automatically updated when chargeable 1tems are ordered.

System Printed Outputs. The:‘-system provides the following printed outputs:

New Medical Orders. After the user has completed entry of his orders

for a given patient, the computer will print out a copy of these new orders

at the patient's nursing station, in the same sequence in which the orders
were entered. . The doctor will sign each order set, which willthen be
filed in the patient's ehart. All medical orders will be pr1nted at the nursing
station, both those for execution by nursing service personnel and those
for execution by ancillary services.
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i Scheduled Med1cat1ons Due This is a periodic printout provided at each
affected nursing statmn, listing the scheduled medications due during the
next time period for all patients at the nursing stations for whom at least
one medication is scheduled For each nursing station, the list will be
in bed number sequence for those patients having scheduled medications due.
The listing will be pnnted out 10 to 20 min before the first hour of the
time per10d covered by the hstmg The list will be in worksheet format to

® Bed Vacate or Occupancy Notice. This is a printout issued at appropriate
* hospital locations, contammg notification of the bed number of patients

that have been admltwd (including newborn) and discharged (mcludmg deaths),
and the old and new bed numbers of patients that have been transferred

e Cancellation Notice. : Upon cancellation of certain types of medical orders
th1s printout is 1ssuedfa.t the appropnate hospital department. It serves
to notlfy the departrdenf that the previously ordered test, treatment, or
service is not to be performed :

® Laboratory Test Restﬂts This is a periodic printout at each nursing station
of laboratory test results that have been completed for patients at that ward
since the previous prmtout Each printout consists of a listing in patient
name, followed by the;'data in laboratory department sequence. It provides
doctors with a qu1ck reference in determining those laboratory tests that

are still pending. -
e Patient-Care Plan. 'I'Ins is a printout, one for each patient, which is issued

shortly before the beg'mmng of a shift, contammg (1) the current orders, (2)
a list of any spec1mens to be collected by nursing station personnel, and

(3) a schedule of patlem-care functions to be performed for each patient dur-
ing the shift. It will be Printed (1) at each nursing station or (2) on the line )
printer in the Business Office for distribution to each nursing station. It will

contain a schedule of_’__i-t:he times at which the following classes of doctor's
orders are to be execli%ed: vital signs, fluid balance, medications, treatments,
unit clinical tests, and diet. The Patient-Care Plan is in worksheet format to
facilitate annotation by nursing station personnel as the patient-care functions

| l are performed.
3
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e Shift Summary. This is a printout, one for each patient, provided shortly be-

fore the beginning of‘ga shift, 6f all the nursing reports entered into the
system during the sl_iﬁt just ending and since the previous Shift Summary

was printed. It wﬂlbe printed either at each nursing station or on the line
printer in the Busiﬁéé’_s Office and distributed to each nursing station. It

will contain the follc‘,i,_jﬁi{ing nursing entries, as applicable: vital signs, fluid
balance totals, medi’t;'ations given, treatments given, unit clinical test
results, diet, and sii%‘eéial observations. It is available for reference by

the patient's physicii’a.ﬁ until the data are incorporated into the next 24-Hour
Summary.

24-Hour Summary. .:This printout, one for each patient, summarizes the data
entered into the systéin during the previous 24 hours. It will be printed
about 5:00 a.m. or 6:00 a.m., either at each nursing station or on the line
printer in the Busiﬁésé Office for distribution to each nursing station. It
will include a list of"f‘r‘écent orders, all nursing report entries into the system,
laboratory and radid_logy test results, and bed changes. This printout pro-
vides for signature of orders by the physician, and, by its organization,
simplifies review of the patient's-chart each day. The 24-Hour Summary
will be retained as aj:.perma.nent, portion of the patient's chart.
Transfer/Dischargéz-Order. This printout is made at appropriate areas of
the hospital, such asthe nursing station, Food Services, Admitting, etc. ,
and notifies such are%;‘that a transfer or diécharge order has been entered
into the patient's record . It serves to alert these areas to pending census and

patient location changes

Stat Test Results. T]ns is an immediate printout at the nursing station of
test results entered'}aé" a result of a stat laboratory or radiology order.
Each printout will bg‘i‘br one patient and the results for one order. This
printout will be filed:"‘_‘i'n the patient's chart until replaced by the 24-Hour

Summary. »
Test Result Correction Notice. This is an immediate printout of corrected

laboratory and radioio'g'y test results which is issued whenever erroneous
test results were previously entered into the system and subsequent correc-
tion entries made. It identifies the patient, test, entry dates and times, and

corrected test results.
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® Patient Chart. This 1s a printout, provided at the option of an authorized

user, of any part of a patient's record residing in the computer file, as

of the time the prmtout is requesfed. Request is made by light-pen selection
when the desired porﬁén of the patient's record is displayed on the video
matrix terminal. ’. ' ;

Medication Order Nd&de This printout will be made at any nursing station
at which scheduled medlcatlons have not been reported to the system as having
been given or not’ given Medications which have not been reported upon
by 50 min after the hour are logged as overdue. This printout is a '"canned"
message, and the uag‘x‘-" must retrieve the Schedule Medications Given video

display to determinéf-‘il:x‘e specific medication orders that are overdue.

Video Display. The following information is supplied by video display.

e DPatient List by Nurs;hgf"Station. This is a video display listing the names

of all patients in a pafticular ward. Each nursing station requesting this
list will automaticallgv/jeceive its own patient list. The display is in bed
number sequence fo Jall beds in the ward, occupied and unoccupied with
reserved beds 1dent1:ﬁed as such. The list will include patients assigned to
the nursing station butnot yet given a bed assignment. The primary user
of this display will be nursing station personnel for making nursing entries
(e.g., medications given, vital sign data, etc.).

Patient List by M.D i All patients currently in the hospital who are the
patients of a given doctor will be listed on this new output display. It will
contain the patients" na.mes and bed numbers, and will be in bed number se-
quence. It will be avaalable to doctors and registered nurses but not to other
system users. This: chsplay will be the first one presented to the physician

after input of his user 1dent1flcat1on code. He may then make a light-pen

selection of the pat1ent for whom he wishes to enter orders.
Current Orders. Th;_s is a video display of those medical orders for a given
patient which are curi‘gntly in effect as being neither cancelled nor completed.

The date, type of order, and description of each order are included. Light-

pen selections may be made to discontinue or review orders on this display.
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® New Order Review. ‘All medical orders in the order set that have just been
assembled by the user are shown in this video display. The user will be
required to retrieve},‘ﬁiis display and review the assembled orders for accuracy

before he can enter“fhem into the system.

e M.D. List. This is'a video display of all physicians on the Hospital Inedical
staff and the servicee_'jto which they admit patients. The list is in alpha-
betical sequence, a.nvd.the proper ''page" in the list is reached by use of
an M.D. List Index.f The M.D. List is used to enter the physicians name
in the pat1ent 1dent1fmat10n or admitting record by light-pen selection rather
than keyboard input. so as to preclude typmg errors. This display will also
be used by nurses, o,r by a physician when entering orders-as an agent for
another doctor, by 1_;g_ht-pen selection of the substituting doctor's name from
the M.D. List. '

e Medical Orders:. These are a large number of video displays used for

“entering medical orders into the system. They are "fixed" displays in the
sense that their contents do not vary from day to day because of changes

to patient census, cnrrent orders, or medical staff. There are displays

for all classes of medical orders, diagnoses and allergies, accessible for
assembling of medicai orders by successively retrieving the physician's
Master Guide, major test/treatment/ service order classes, then subtest/
“treatment/service order classes, using primarily light pen selections
supplemented as necessary by keyboard entries.
e Current Med1cat1ons. 'This video display contains a list of all current

medication orders for a given patient. It is used in conjunction with the
‘Current Orders d1sp1ay It provides a means for the physician to enter a
hold or restart of any medication order on the display, and for the nurse to
enter a hold or restaijt of a medication order as part of a preparation for

a test, or for her toenter a supply re-order for a Pharmacy-stocked

medication.

‘® Patient Chart Review. This video display permits authorized users to view
a patient's "chart" (i.e., a patient record in the computer file). Each record
will contain the patient's identification, admitting data, current orders,

i
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| nursing report data test results, narrative reports, and DC'd orders.

Each of these sectioﬂs of the chart may be individually selected by

light pen for review;. Authorized personnel will include attending

physicians, nurses, 'i)athologists and radiologists.

Patient Locator. All patients currently in the hospital and their bed numbers
are listed alphabetlcally by last name on this video display. An index on
each display permlts transferrmg to the desired section of the alphabet to
view that section of the list; alternately, the user may page through the
list, display by dlsplay The Patient Locator will be useful to Admitting,
Business Office, etc. , and to similar departments when they are equipped

with a video matrix: termmal

Scheduled Medlcatmns Given. This video display contains a list of current
scheduled medlcatlons due to be administered to affected patients in the
ward where d1sp1ayed, and of medications overdue for previous time periods.
The display is in bed number sequence, listing the medications due and over-
due under each patlent name. Provision is made for entry by means of the
light pen whether or not the medication was given. The display wiil indicate
medications due for a specu‘led time period, and its contents therefore will
vary for different ttmes of the day. |
Unscheduled Medications Given. In this video display, a list of all current
unscheduled medlcation orders, for affected patients in the ward where
displayed, is prowded The display is in bed number sequence, listing

the unscheduled medlcatlon orders under each patient's name. The display
includes, for each medlcatlon order, the time the last dose was given. The
user will select by hght pen any medications given since the last dose.
Nursing Reports. These reports are a set of video displays for vital signs,
fluid balance, unit clinical tests, diet, and special observations. They
provide for entry by hght Pen of numerical data and descriptive words and
phrases, and for entry by keyboard as required, in the above categories.
Displays will prowde for entry of data in one category for one patient on

{

one display. In some cases, entry may be made in one category for all
patients in the ward, using one or two displays.
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e Central Supply Requests. These video displays will be used by nursing station
personnel to enter Céﬁtral Supply Requests into the system. Most entries
will be made by hght-pen selectlons from lists of Central Supply supplies
and equipment, and by keyboard entry for less commonly requested items.

This function will be _defmed in greater detail at a later date.

7.4.2 Admitting Functions

Brief summaries of the AdmIttmg functions listed in Table 7-2 are presented in

this subsection.

Table 7-2

' *ADMITTING FUNCTIONS

Printed | - Video

Output \;"15?‘. “Display Description

Input

User Identification (2)
~ Patient Identification(a)
Bed Vacate or Occupancy Notice(a}
Transfer/Discharge Order(#)
Patient Locator(a)
M.D. List(2)
Admitting Data
Insurance Data

Cole
alke

R

X X
X

(a) Previously pr‘éé_"ehted.

Admitting Data. Three aspecté of this data function are as follows:

® Admitting Data Inpui:'ﬂ rAdmitting personnel will make keyboard entries
to input pre—admittmg data. These data will be an amplification of the
patient identificatioﬁ”data.used'i.n the Nursing Unit functions and may be
used in place of patient identification. Entry of pre-admitting or admitting
data will initiate the: ‘patient record in the computer file, and permit sub-

sequent entry of medical orders.

3l
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® Admitting Data Printout. This is a printout at the Admitting office of the
pre-admitting or adm:.ttmg data entered for a given patient, including
changes or cancella#fcns. There will be one printout for each original,
changed, or canceliéii*output Printouts will be on multiple-part paper

- for distribution to the nursing station, Business Office, etc.

® Admitting Data Dlspiay This video display contains the name of each admitting
data element, with space adjacent to each name for entry of the required
data. Admitting data. prevmusly entered into the patient's record can be
retrieved, dlsplayed and subsequently added to or changed (e.g., pre-
admitting data suppBemented by additional data when the pat1ent is admitted
to the hospital. Adm:ittmg data may also be cancelled when pre- adm1ttmg
data have been prev;pt;sly entered, and the pending admit ¢ancelled.

f the Admitting function includes the following:

¢ Insurance Data Inputz.‘ Entrles of insurance data will be made by mea.ns of

typewriter keyboard_ldurmg the admitting process and supplemented as
at the Business Office. Inputs will include Medicare and

" Medi-Cal as well a.s__.commerclal insurance. Once entered, these data
may be retreived andrevmed or supplemented by keyboard entry at any
‘s stay.

time during the patl.,: .
o Insurance Data Dlsplay The admitting clerk will enter insurance data,

by means of keyboard‘-' ntry, on a series of video forms. Each form will

contain the requlred data element names, with space adjacent to each for

entering the requlred‘data When the initial form processing is finished

(although the form i 1t ually incomplete at this point) and entered into

the computer file bythe admitting clerk, these data may subsequently

be retrieved for v1deo dl.splay by the insurance clerk in the Business Office

corrected as necessary and the missing data elements entered, until the

insurance data is complete for each patient. These data are then transferred

to the Business Office System (BOS) Patient Billing/Accounts Receivable

program.
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7.4.3 Business Office Functions

Summaries for the Business‘:bffice functions listed in Table 7-3 are provided in this

subsection.

..

Table 7-3

BUSINESS OFFICE FUNCTIONS

Printed Video

Output |- Display Description

Input

User Identification(2)

Insurance Data(2)

Cash Payments, Credits and Ad-
justments, and Miscellaneous
charges

Bed Occupancy Report

Physician's Patient Locator -

Patient Locator

Statistical Management Reports

Patient Billing Data

L Discharged Patient Medical Data

o X Billing Transactions

el

X
X

P4 D4 MM
>

(a) Previously pfgé‘ented.

Tnput and Display. Cash payiﬁénts, credits and adjustments, and miscellaneous charges

entries will be made at the Bﬁs_iness Office, identifying the patient, the type of
transaction, the charge codéj_,}_ﬁiirolved, and, as necessary, the amount of the charge
or credit. The method of entry —keyboard and/or light-pen selection from video
displays — is yet to be determ}:ﬁed. Entries will result in updating of the billing

transaction file.

Printed Outputs. The followfi‘ng outputs will be provided:

® Bed Occupancy Repéft. This is a printout listing all beds in the hospital

and, for each occupi_ed bed, the patient identification (e.g., name, case

1l
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number), bed number, physician's name, etc. The report will be in nursing
station sequence a.nd‘:..i..n bed-number sequence within each nursing station.

It will be printed on the line printer in the Business Office when an authorized
user enters a pri.nton;i_:;.jrequest at the video matrix terminal and will be current
as of that moment. |

Physician's Pétient ibcator This printout will list the names of all physicians
with patients currenﬂ'y in the hospital. For each such physician, it will
provide the name, case number, bed number, etc. for each of his patlents

“The report will list ﬂle data by physician name sequence, and by bed-number

sequence under each physwla.n s name. It will be printed on the line printer
in the Business Offlce when an authorized user enters a printout request at

the video matrix termina.l and will be current as of that moment.

Patient Locator. For all patients currently in the hospital, this printout
lists the names, case‘numbers bed numbers, phy51c1a.n s names, etc.
Patient names will be grouped by category (adult, pediatric, etc. ), and listed
alphabetlcally by patient name within each category. The report will be
printed on the line printer in the Business Office when an authorized user

enters a printout reqaest at the video matrix termmal and will be current

as of that moment. -,

Other Statistical a.ndMa.ng.gﬁment Reports. These printouts will be periodic
(daily, weekly, or monthly) The specific reports and their formats,
frequencies, etc., a‘:,lﬂ.jg- yet to be determined. These reports will not include
financial data. |
Patient Blllmg Data Tlns printout is a list of all billing transactions generated
within the system smce the last billing prmtout It will contain, for each
billing transaction, ﬂle Ppatient 1dent1f1cat1on date and time, and charge

code. This listing wﬂl probably be run daily, in accordance with the input
schedule for the BOS* ‘Patient Billing/Accounts Receivable program. ’
Discharged Patient Mlcal Data. This printout will abstract, chiefly for

mailing to the pattenl;',s physician, selected data from the patient's record

*Business Office System
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(e.g., laboratory and radiology test results) as accumulated during the
patient's hospitalizai:idn. It will be printed daily, with each daily printout
covering all patients ‘who were discharged or who expired during the previous

day. It will be prinf.‘ed on the line printer in the Business Office.

Video Display (Billing Transafétion File). This display covers the contents of the bill-

ing transaction file, for those ;transactions contained in the file since the most recent
transfer of file contents to tthOS Patient Billing/Accounts Receivable program. It

is for use by Business Office‘?iﬁérsonnel in erediting and adjusting previously entered
charges, retrieving charge codes for discharge day billing, etc. The clerk will identify
the patient to the system by useof the Patient Locator display, then retrieve the charge
codes for each transaction irij:"ilie file for that patierit for viewing and/or changing purposes.

7.4.4 Food Service Functions
These functions are listed m“:‘""l-“able 7-4 and summarized in this' subsection.
! . Table 7-4

FOOD SERVICE FUNCTIONS

Printed | Video: .

Output Display | Description

Input

Diet Order

Cancellation Notice(a)

1 Bed Vacate or Occupancy Notice (2)
“|. Transfer/Discharge Order(2)

| Diets Ordered List

.. 1. Patient Meal Count Summary

Ll R Rl

(a) Previously gﬁégented.

Printed Output. Major aspec'_t‘s”jof the Food Service functions are as follows:

® Diet Order. This is a printout of each diet order at the Food Services
Department immediately after the diet order has been entered at the
nursing station. The printout is used by the dietitian and other Department
personnel to determine the need for consultation with the patient (and/or

| I"I, doctor or nurses) and for meal planning.
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Diets Ordered List. Th1s printout is provided to Food Services three times
per day, prior to eaé'_ﬁ "meal, and lists the current diet order for each patient
in the hospital. Eac_li"list is in nursing station sequence, with the patients
and their diet orders'_'":i‘isted in bed-number sequence under each nursing
station. The list is used in preparing and routing patient meal trays.

Patient Meal Count Summary Three times per day, prior to each meal,

a printout is providéé:.to Food Services to indicate the total number of
current diet orders i.l'ty_category. These categories are regular, liquid,

soft, bland, low—fat;:;;iiow-calorie, low-sodium, low-residue, diabetic,

and other miscellanéﬁﬁs. These data are used in preparing food\ for patients.

T
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- Summaries for the Pathology functions as listed in Table 7-3 are presented in this

Table 7-5 |

PATHOLOGY FUNCTIONS

Printed

Input Output

: Video
- Display

Description

»

RV VIV VIR VERVENV]

MMM MM

‘User Identification(®

Laboratory Results"

Daily Laboratory Summary
Patient Chart(2)

Laboratory Test Requisitidn
Cancellation Notice(2)
Specimen Pick-up List
Bacteriology Log

Laboratory Worksheet
Reminder Notice

Patient Chart Review(a)
Patient Selector

Laboratory Results (by Patient)
Laboratory Results (by Test)
Unreleased Laboi'atory Orders

(a)Previously preseﬁted

Inputs. Laboratory test results are entered by the laboratory technician or clerk by
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are supplemented as necessa;ry by keyboard entries. The test results may be entered
either by patient or by test type. '

Printed Outputs. Six categoties of printed outputs are provided, as follows: |

Daily Laboratory Summaxl This is a printout at the laboratory, or on a
line printer in the Bﬁ'sjiness Office, of all test results completed by the end

of the laboratory wefk day The data are sequenced first by laboratory
department, and then by pa.t1ent name. This summary may be used as a
ready reference by the laboratory for answering telephone inquiries and

will provide the laboratory with a permanent hard copy of all test results.
Laboratory Test Regmsmon 'In this printout, the laboratory tests to be
performed on a pattent's specimen are listed. Each requisition is on a
separate page, and i 15 applicable to one patient and one laboratory department.
Requisitions reqmrmg nonblood spec1mens are printed at the patient's nursing
station. After specmen collection, each requ1s1t10n is sent with the speci-

men to the laboratory Requisitions requiring blood specimens are printed

at the laboratory. ms requisition is in worksheet format for the recording
of test results. Rontme requisitions will be batch-printed at scheduled times,
and stat requ1s1hone— will be printed immediately.

Specimen Pick-Up Llst. This is a printout at the laboratory of laboratory
orders involving p1ck-up of blood specimens for those orders held in suspense

for batch release. There is a separate list for each nursing station with the
patients listed in bed number sequence within each nursing station. The list
will be printed once,;_,or twice per day. Each list will be annotated as speci-
mens are collected*j"end one copy will be left at the nursing station.
Bacteriology Log. Cultures on patient specimens that were begun the pre-
vious day are hsted on this printout at the laboratory. It is printed each
morning in test category sequence, with each affected patient's name listed

alphabetically under each test category. Space is provided on the Log for

the entry of per1od1c notes related to such items as culture growth or reagents
added, and for the laboratory technologist's initials after prehmmary or final
test results are entered into the system. '
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e Laboratory Worksheet. | This is a printout at the laboratory of those tests
which have been held.‘in suspense for batch printout one or more times per
day. A worksheet is;printed for certain high volume subtests (e.g., WBC),
for which all specimen_s in the batch are given the same subtest at the same

time. Each test witli}a worksheet will also be included on the laboratory

test requisition for that patient.

Each worksheet is in;,patient-name alphabetical sequence. Test results are
annotated on the work’é‘heet, then entered into the system by means of the
Laboratory Results by:“ Test display.

® Reminder Notice. Th.is printout will be made at the laboratory or the Radi-
ology Department whenever a test result has not been entered within a speci-
fied time period a_fter printout of the laboratory test or radiology requisition.
Reminder notices W111 be batch-printed in a laboratory or Radiology Depart-

ment sequence with: a.ﬁfected requisitions in patient -name sequence within

each department

Video Displays. Four Pathology functions utilize video displays as follows:

® Laboratory Patient Selector. This video display lists the names of patients'
for whom laboratory or_ders have been entered but for whom laboratory test
results have not been}'{entered. There will be a separate display for each
laboratory departmeﬁt;’tvith each display in patient-name alphabetical sequence.
The user will select, by light pen, the name of the patient for whom he wishes

to enter results in order to obtain the appropriate Laboratory Resu.lts by

Patient display.
® Laboratory Results bj fPatient. These are a group of video displays, each
for a different laboratory department. Each display indicates the subtests

performed by a given"'department, and provides a means for light-pen selec-

tion of numeric and word descriptor test results, and for keyboard entry of
short, narrative, test_-:result data. The format will be similar to that of the
Laboratory Test Requisition, to facilitate entry of the test results annotated
on the requisition. The-se displays are utilized after the user identifies the

patient and laboratory department to the system.
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® Laboratory Results L)y Test. These are a group of video displays, each for
a different 1ab0raton subtest. Each display contains the names of patients
for whom that subtest has been ordered and provides for light-pen selection
of numeric and worcidescnptor test results and keyboard entry of short,
narrative, test—result data Each display presents the data by patient name
in alphabetical sequence These displays are utilized after the user selects
the laboratory depa.rtment and subtest type from the preceding displays.

¢ Unreleased Laboratory Orders. This video display permits laboratory per-

i-fdes1red to release (or print) one or more Laboratory

sonnel to view and,

Test Requisitions that are contained in the suspense file awaiting the next
scheduled batch-release time. These displays list for each nursing station
the name of each pat:ent for whom laboratory tests have been performed, and
the labora.tory testsl'"rdered for each patient.

"~

7.4.6 Radiology Functions

Table 7-6 presents all of the fsdiology functions available with the Medical Information
System and categorizes themas either input, printed output, or video display.

Inputs. Following are descr.jﬁ#ions of the types of input available for the Radiology
function: 5

® Verified Radiology Test Results When this function is ealled, inpatient and
and outpatient radlolbgy test results, which were previously entered into the

system on a prel1m§lg.ry basis, are permanently entered into the patient's

files when the med1 secretary, using a light pen, changes the status of
the test results fron';‘ prelunmary to verified. Verified test results that are
entered into the pattent‘s files will be reflected in subsequent reports.

® Radiology Outpat1en?t Ident1f1cat10n and Order. When this input function is
called data elements -identifying the patient (name, birth date, physician's

name, etc.), the responmble party (name and address, ete.), and the code

numbers of the radmlogy procedures to be performed are entered into the

|l
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Table 7-6

RADIOLOGY FUNCTIONS

Printed | Video'*

Input Output Display Description
X | user 1dentification®
X -1 Verified Radiology Test Results
X ,‘f; -| Radiology Outpatient Identification and Order

Radiology Requisition
Cancellation Notice(®)
‘| Reminder Notice(®
| | Radiology Test Report

' Radiology Daily Suminary Report
| Test Result Correction Notice
|| Patient Chart(®

" Patient Chart Review(2)
Radiology Patient Selector
Radiology Results (Preliminary)
Select Radiology Results
Review Preliminary Radiology Results

oI T B - -

WM o MM

(a)Previously presented :

system by the‘medic‘::;a;l?;secretary. A keyboard is used for this purpose.
These patient-informétion elements are retained in the system for a speci-
fied period following:-' ﬂ:e entry of verified test results and following the up-
dating of the billing ffansaction file, and then they are deleted.

Printed Output. Three typest‘bf printed output are provided, as follows:

e Radiology Requisition:. The Radiology Requisition is a printout, generated
on the printer at the Radiology station, which lists the radiology procedures
to be performed for a given patient, including the isotope tests and the
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radiotherapy treatments that are required. All procedures for a patient

bearing the same sche'dule ‘are printed on one requisition, immediately after
entry of the radmlog'y ‘orders. Requisitions are generated for both inpatients
and outpatients, and are in worksheet format to facilitate the recordmg of
test results. Each xeqmsmon includes the current diagnosis as well as any
clinical indications ":':ntered as part of the radiology order.

Radiology Test Report A Radiology Test Report is generated on the printer
at the Radiology stahon whenever test results are verified and permanently
entered into the paﬁent's file. Each report is for one patient and for one
radiologist, which ﬂ:e radiologist signs and retains in the files of the Radi-
ology Department. Whenever new or changed test results are entered at the
Radiology video matnx terminal, all previous results (for that one patient

and that one radlologzst) are included on the report.

" Radiology Daily Summary Report. The Radiology Daily Summary Report is

a printout on the lme ‘printer in the Business Office of all verified inpatient
and outpatient rad.lology test results completed during the previous day, and
all radiology orders for which no verified test results have been entered
(i.e., orders pendmg) The printout is sequenced by patient name w1thm
each of these two categorles Thus it can serve as a quick reference by
Radiology Department personnel to determine workload status and to answer

telephone 1nqu1r1es.

Video Displays. The follown:g functlons involve the provisions of video displays:

® Radiology Pat1ent Selector The Rad1ology Patient Selector displays in

alphabetical sequence the names of the radiology patients for whom test
results have not yet{‘been verified and permanently entered. This display
appears only after the user has positively identified himself to the system.

When the display appears the user then can light-pen select the pat1ent
whose file he w1shes 40 view or change.

Preliminary Radlology Results. For the patient selected from the Radiology
Patient Selector display, the Preliminary Radiology Results display presents,
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in procedure number. ‘sequence, the radiolbgy procedures that have been
ordered for that patiént. Test results are entered into the system, or pre-
liminary results ch#iiged, by light-pen selection of the word '"normal' or
keyboard entry of te"_ls"fresu‘.lts. All entries are placed in a suspense file
until retrieved for \fé:ificétion or change.

® Select Radiology Results. For the patient selected from the Radiology Patient |
Selector display, Sélject Radiology Results displays a list of the radiology
procedures that ha\fe had preliminary test results entered and are awaiting
verification. The uéer_may light-pen select and view any one of the procedures

listed on the display;.;

® Review Preliminar;}fﬁadiology Results. For the procedure selected from the |
Select Radiology Res:nlts display, this video display will show the preliminary
test results that weiﬁéi:previously entered into the system and stored in a
suspense file. The test results shown on the display may consist of the
built-in '"normal" sié,’i:ement, the radiologist's narrative statement entered
via the keyboard, o;;‘iﬁb'bth. After reviewing these test results, the user may
make additions or cﬁa‘.nges and then, if desired, enter them into the patient's

file as verified test results.

7.4.7 Pharmacy Functions

: Table 7-7
PHARMACY FUNCTIONS
oot | Printed | Video eserintion
P Output - | Display p
X Pharmacy Order and Label
X O Cancellation Notice(3)

(a)

Previously presented

Pharmacy Label and Order.. _This is a printout af the Pharmacy station of medication

orders and medication supply reorders for Pharniacy-stocked medications, each
printed immediately after entry of the order at the nursing station. (Orders for floor-

stocked medications will be printed at the nursing station only.) Printout at the
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Pharmacy station consists of a two-part label, one for affixing to the medication con-
tainer and the other for a.ffixi.ﬁg,to the patient's record in Pharmacy. Medication
supply reorders cause printoi_it-"in the Pharmacy of only the container label.

7.4.8 EEG-EKG Functions

- Table 7-8
-EEG-EKG FUNCTIONS
Printed ( - Video o
Input Output Display Descnptlon‘
X 4 EKG Department Requisition
X - Cancellation Notice(2)

(a)Previously presentéd

EKG Department Reguisition.' E "At the EKG Department, the following kihds of requisi-
tions are included in this prmtout which will be printed immediately after entry of
the medical order at the nursi.ng station: ‘

Electrocard.wgrams
Electroencephaiograms
Phonocardmgra.-ms
Vectorcarmogrgms
Pulmonary fuhcﬁon tests
Vital capacity tests

Basal metabolism rate tests

Each requisition will be for a -,é’epa.rate test and will contain the patient's current

diagnosis.

b
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7.4.9 Physical Medicine Functions

, -Table 7-9
PHY"SICAL MEDICINE FUNCTIONS
Printed .| Video L
Input Output | Display Description
X Physical Therapy Requisition
X B Cancellation Notice(®)

(a)Prev-iously presej;’llfed

Physical Therapy Departmeni‘:'Requisition. This is a printout of requests for physical

therapy treatments, elec,trom"y‘ogram examinations, and evaluations, each printed
immediately after entry of thri‘,e‘:medical order at the nursing station. Requisitions will
be printed on the printér in theEKG Department and hand-carried to the Physical
Medicine Department. Each?9i;equisition is initiated by a separate medical order and

will include the patient's current diagnosis.

7.4.10 Inhalation Therapy Functions

Table 7-10

INHALATION THERAPY FUNCTIONS
Printed | . Video L
Input Output . Display Description
X Inhalation Therapy Requisition
x| Cancellation Notice(@)

(2) Previously preseﬂige‘d

Inhalation Therapy Requisitildn“. This is a printout of requests for inhalation therapy
treatments, each printed immediately after entry of the medical order at the nursing

station. Each requisition is initiated by a separate medical order and will include

the patient's current dia.g‘nos‘is.
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7.4.11 Central Service Functions

} Table 7-11
CENTRAL SERVICE FUNCTIONS
Printed . Video ..
Input Output : Display Description
X - Central Supply Requisition

Central Supply Requisition. ihis is a printout at Central Services of supplies or
eqﬁipment requested by nursi,iig station personnel, including both chargeable and non-
chargeable items.‘ A printout'_‘iof the request will also be made at the nursing station
as a confirmation and, as apéhcable, as a request for chargeable floor-stocked items.

One or more items for a give"ﬁT patient may be included on one requisition.
7.5 MEDICAL INFORMATIO_N SYSTEM (MIS-II)

The evolutionary increase mt.he scope of services will continue during the development
of MIS-I. The following funcﬁéins, some of which have been previously mentioned,

are being considered for incofporation into MIS-I:

Nursing Notes'
Physician's Pﬁdgress Notes
History and Phﬁgical
Laboratory Auf_%iﬁaﬁon
Diagnostic anciff‘herapeutic Guides
Physiologic M“‘éliiitoringv
Dietary Pla.nmng

Patient Schedu.ﬁhg
Personnel Sch‘édﬁles
Work Measureinents
Outpatient Department Scheduling
Administrative Statistics
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® Personnel Records
Personnel Loe'_ator

«{_O . Poison Contrei
Library Retrieval

L ‘Preventive Mé_j.ntenance

Prognostic Calculation

7.6 MIS-I SYSTEM BENEFITS

A variety of benefits will be gerived from the MIS-I System. Additional advantages

will result upon implementafjen of MIS-TI.

7.6.1 Hospital Staff Benefit'g

Various staff benefits from the improved systems are as follows:

Physician. . Following are benefits to the physician:

Nurse.

Physician orders wﬂl be accomplished more quickly and accurately.
The physician's reeords will be more legible.

More efficient chaff"forganization will be available for faster reading.
Current test data aﬁi{ijlaboratory reports can be called up on demand.
Duplicate record gei;ei'ation can be eliminated.

Batching of orders:;&."én be implemented where desirable.

Potential benefits to the nurse are as follows:

Legibility of orders"~W1;11 result since printouts will eliminate handwritten
orders. Order transcription will be Substantially eliminated.

.Summa.ries of entries to the patient's chart will be provided at the end of
each shift. ‘ : : |

At the beginning of each shift, Patient-Care Plans will be provided and will

include accurate, up-to-date orders for the new shift.
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® Errors in order transcription will be reduced.
Overdue test result reminders and medications-given entries will be handled

by the computer.
® Cancellation of ordefs (such as '"72 hours only') will be automatically
processed by the co-;oputer.
Loss of requisitionsif;vill be reduced.
Improved charting may be anticipated through increased use of displayed

data elements relateq to patient-care observations.

Ancillary Services. Professibnal and technical personnel in the ancillary services

‘'will benefit from the system m the following areas:

Routine paperwork w111 be reduced.

Medical records w111 be more accessible.

Work scheduling a.nd asmg‘nments will be facilitated.

Medication labels a.nd laboratory and Radiology worksheets will be
generated automatmally

® DProcessing of charge_shps for patient billing will be greatly reduced.

Hospital Administrator. The"édministrator will receive reports enabling him to
increase the efficiency of personnel and facility utilization, and providing previously

unavailable management controls Management information available from the system

will include the following:

Financial manegement
Statistical repoljfs
Medical audit reports
Trend reports
Medical staff rev1ew

|l

175

IOCKHFFD MICSQ]| &= Ll I R o L Ll S Y/



ILMSC-682684

7.6.2 Patient Benefits

Patients will benefit since ho‘épita.l facilities (beds, drugs, and staff) will be more
. readily available. Errors w111 be reduced and routine service and emergency responses
will be more timely. Tra.nsfer of vital records and billing insurance records will be

handled more expeditiously.
7.6.3 Potential Cost Reduction Benefits

The Medical Information System will provide direct cost-reduction benefits in the

following areas:

® Reduced manhours in processing doctor's orders by elimination of
transcr1pt1ons ‘and other related c1er1ca1 and physical transfer effort

® Almost complete elimination of manhours spent on patient charges by
nursing and a.nmllary service personnel

® Elimination of- ma.nhours presently spent in manually compiling
statistical summarles, census reports, diet lists, etc.

® More effectiv‘;é' organization of patient-care status and planning

l
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_ Appendix A
PROFILES"_OF PARTICIPATING HOSPITALS

This appendix presem_:s the characteristics of the hospitals that
participated in the Ahalysis of Information Needs of Nursing
Stations. These ch.aractensncs are based on data from the
Journal of the Amencan Hospital Association, Guide Issue,
1968. (See Fig. Ae‘\l_‘a.nd Table A-1)

As mentloned in the Introducuon to this report (Section 1),
hospital 1dent1ﬁcati.on code has been used to identify data
obtained or developed for the various hospitals that participated
in the study.
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KEY LI.STING OF REGISTERED HOSPITALS

Wospital, Address, Talephans, Adeinistrotor, Clows)- Newhomn | e
Awlo-dhelrycdu ‘g'::." bapatiort Dt Das ‘:!h-*n-l- 3
& bership i the Amaricom’ =
hhﬂmw‘-ﬂdnvhnn“,hnbnnh‘m s g
byt i HHGEIE R HEIEI N
lud-ﬁniﬁomonduphmhnd‘dﬁd--pplﬂ [ -

ANYTDWN—UnIversaI County —204—
*COMMUNITY HOSPITAL-1st St and Maln Ave-2ip m—fel 391-2345- John Doe, Adm 22 10 L
A=1-2-3-4-! 5-6-9-10 F-l+3~4-5-7-8-%-11- 12-13—!4-15-
w.’

655

18982 595 90.8 45 2114 14135 e27 1782

','.> - '
APPROVALS - v FACILITIES AND SERVICES

Reported by the approving bodies pecified, ‘:" Actvally available within, ond reported by,
@ of the dates noted the instifation

1—Accreditation by Joint Commission on

. 1==Pathology laboratory {with patholo-
Accreditation of Hospitels (Dec. 31, 1986). - gint}

2—Cancer progrom approved by Ameri- . 2=—Dental facilities
can College of Surgeons [Jan. 1. 1967). ‘ . 3—Pharmacy (with registered pharmacist)

* 4—Qecupational therapy department
§—Physical therapy department
" é—Pramature ‘numry

. 7—OQutpatient deportment
5—Medical school offiliation, reported by
American Medical Ausociotion (June 30, . 8—Emergency department
1964). 9—Psychiatric inpatient unit

'J0—Rehabilitation inpatient unit

3—Residency approved by American Med-
ical Association (June 30, 1944).

4—Imemship approved by American Med- =~ °
ical Association {June 30, 1968). .

6—Hospital-controlled professional nursing
school, reported by National League for

Nursing {Oct. 15, 1956). " 11—Pottoperative recovery room

12—=S5ocial werk department
13—Hospital auxiliary
t4—Rodicisctope therapy
18-—Cobelt therapy

" Ve—Radium th
§—Member of Council of Teaching Hos = 1o rodim therapy
pitals of the Associotion of American Med- "
ical Colleges (July I, 1965).

7—Hospital-controlled proctical nurse train-
ing program approved by stote or equiva. -
lent governmental authority; reported by
National League for Nursing [Oct. 15, -
1968). :

The deslgration (Nonreporling) follewing o
hospltal idantification indicates thot the 1964
annual wrvey i ira for the hespltal
| hod nct bean recslved by .Fabruory 24, 1947,

‘the cutofl date for itatistical processing.

The designation (Nawly R od) Indi-
cater thot the hospltal was regiitered toc:
late to recelve and return o gquestionnoire.

9—Hospital contracting or porticipating in N
Blue Cross Plon, reported by Blue Cross
Association (Jan. 20, 1967). i

10—Cerlified for porticipotion in the Heolth'
Insurance for the Aged (Medicare} Pro-

grom by the Department of Health, Edu-
cation, ond Welfare {Feb. 1967). ¥

DEFINITIONS OF TERMS IN HEADINGS*

INPATIENT DATA: Beds—Number of beds; -eribs, and pediatric bossinets regularly moin-
tained (set up ond staffed for ute) for: inpatients os of the close of the reporting
period; does not include bassinets for nw&n infonts. Admisslons—Number of patients
occepted for inpatient service during @:12-month period; does not include newborn.
Census—Average number of inpatients receiving care sach doy during a 12-month
period; does not include newborn. Occupancy—Rotio of average daily census to the
average number of beds maintained dunnq the 12.month reporting period. (Note that
the number of these "statistical beds" mcy drﬁer from the bed count ot the close of
the reporting period.)

NEWBORN DATA: Bassinets—Numb of. +1 normally o for newborn in-
fants. Births—Number of mh:nfs born in the hospitol and accepted for service in a
newborn infant bessinet during o 12-month’ period; excludes stillbirths.

EX‘:ENSE Expense for a 12-month perlod-‘boH! totel expente and payrell cemponent are

own

PERSONNEL: Excludes trainees (student nurses, interns and 'residents, other], private duty
nurses, and volunteers; includes full-time equivalents for part-time personnel.

*Definitions are based on the American Hospital Association’s Uniform Hospital Definitions.
Where o 12.month peried is specified, hospitals were requested to report for the 12
months ending Sept. 30, 1964,

Hakbl

10 Listings of Health Care Institutions

'
CLASSIFICATION CODES

CONTROL
Gover tal nfederal
12~State
13—County
14—City ‘
15—City-county

16—Hospital district

Yoluntary pomprofi?
21—Church related or operated
23—Other nonprofit

Proprietary for-profit
31==Individual
32—Pormership
33—~Corporation

Goveramental, federal
41~—Air Force
42—Army
43—Navy
44—Public Health Service other than 47
45—VYeterans Administration
46—Fedsral other thon 4145, 4748
47—Public Mealth Service Indioan Service
48—Department of Justice

_ SERVICE

10—General
11—Hospital unit of an institution {prison

hospital, college infirmary, etc.}
22—Psychiotric
33—Tuberculosis
44—Maternity
45—Eve, ear, nose, and throat
47—Orthopedic
48—Chronic and/or convalescent
49—Other specialty®
§5.—Children's**
62—Institution for mental retardation
72—Epilepsy
82—Alcoholism and/or addictive diseases

*When o hospital restricks its service to
a specialty not defined by a specific code,
it is coded 49 and the speciolty is indicated
in porentheses foliowing the name of the
hospital.

**When service is restricted to children,
the first digit is olways "5, indicating
"children's hospitol,” and the second digit
indicotes the specific type of service: chil-
dren’s general, 50; children's psychiatric,
52; and so forth.

STAY
§—Short-term—over 50 per cent of all
patients admitted hove a stay of less than
30 days.

L—Long-term—over 50 per cent of all
patients admitted have o :tcy of 30 days
or more.

HOSPITALS, JAH.A.

Fig. A-1 Key Listing of Registered Hospitals
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LMSC-682684

Appendix B ‘
HOSPITAL COMMITMENT TO INFORMATION PROCESSING

In this appendix, the information commerce at each hospital is
presented in seven separate computer-generated plots for each
hospital, as shown in Figs. B-1 through B-63. .

The relationship of the hospital identification code to hospital
size (as used for these graphs) is as follows:

Large Hospitals

Code Number of Beds
L1 1,063
L2 585

. L3 574

'~ Medium Hospitals

M1 346

M2 268

M3 250

Small Hospitals

S1 82

S2 7T

S3 ‘ 48

Figures B-64 through B-70 show the infofma.tion commerce ob-
served at an extended-care facility which had been recently
opened and which was operating as a satellite facility for one

of the medium-gize hospitals. At the time the study was made,
this extended-care facility had only two nursing units in opera- -
tion. One was a psychiatric unit, and the other provided a com-
bination of extended and continuing care. : x!
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: ) Appendix C
NURSING STATION COMMITMENT TO INFORMATION PROCESSING

This appendix serves several purposes. It identifies all the nurs-
ing stations obsefyed and presents basic work sampling data col-
lected at those stﬁﬁoﬁs. 'These data are shown by respective
hospitals in Tables C-1 through C-9. The last two columns at

the right side of the tables show ratios calculated from the data
which can be used for gross comparisons among and between
nursing stations, either within a given hospital or among
hospitals. |

It is possible to pz;éduce computer plots of the information com-
merce at each nursmg station just as they were produced for the
total hospital (See"';S.e'ction 3 and Appendix B of this report). How-
ever, computer plots for all 160 nursing stations are not included
in this study, althbﬁgh. for illustrative purposes, seven plots

were made of -the]ifﬁibrmation commerce at each of two stations.
These plots are pﬁésented in Figs. C-1 through C-14. Figures C-1
through C-7 show jﬁhe information commerce at a Medical Unit in

a medium size hdéﬁital, and Figs. C-8 through C-14 show plots
for an Intensive—é}are Unit at the same hospital.
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HOSPITAL M1

AVERAGE NUMBER OF PERSONS

? s ’ 10 11 12 13 14 15 1e L Y

TIME OF DAY

Fig. C-1 Ratio of Forms Processing to Total Information Processing —
Medical Unit Nursing Station
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17 18 19

7 PM

Fig. C-2 Ratio of Chart Processing to Total Information Processing —
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HOSPITAL M1

AVERAGE NUMBER OF PERSONS

TIME OF DAY

Fig. C-5 Comparison by Skill Levels of Personnel Processing to Total Information
Being Processed — Medical Unit Nursing Station
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Fig. C-6 Percentage of Nursing Staff Processing Information —
Medical Unit Nursing Station
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Fig. C-7 Relative Percentages of Types of Information Processed —
Medical Unit Nursing Station
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Fig. C-8 Ratio of Forms Processing to Total Information Processing —
Intensive Care Unit Nursing Station

284

LOCKHEED MISSILES & SPACE COMPANY



LMSC-682684

HOSPITAL M1
2.0
1.9 - -
YOTAL
1.0 -~ -
g:.a— -
o
0
&
w
a
1.2 - -
T .
. & ‘
@ |
w
M0~ -
x
S
z
§o.o; -
&
>
<
o..‘ . -
0.4 - ;
o.z; ‘ ' -
: PATIENTY ‘
; CHART ‘
o & ... Y. . XN o N M Y Y
k 4 [ [ ] 10 11 12 13 14 19 1 17 18 19
AM TIME OF DAY | 7 PM

Fig. C-9 Ratio of Chart Processing to Total Information Processing —
- Intensive Care Unit Nursing Station

285

LOCKHEED MISSILES & SPACE COMPANY



LMSC-682684

HOSPITAL M1
2.0 -
e - N
TOTAL '
1.6 ~ ‘ -
Lie- -
[ =]
(]
@ '
[T7] .
a ‘
1.2 =
[TH
[ ]
@
[T1]
Mi1.0 -
b =
=2
<
[T1]
g 0.8 -
g Il
g .
<
0.8 -
0.4 -
. . _CONVERSING
0.2 -~
° - | .y : b - . . ¥ ...
k 4 . [} 9 10 11 12 13 14
7 AM TIME OF DAY

Fig. C-10 Ratio of Conversing to Total Information Processing —
Intensive Care Unit Nursing Station

286

LOCKHEED MISSILES & SPACE COMPANY



AVERAGE NUMBER OF PERSONS

LMSC-682684

HOSPITAL M1
2.0 -
]
1.8 ~ -
|
1. .. -
:
141 TOTAL -
i l
1.2 - -
i l
i .
1.0 + -
i H
! .
o | -
:
o.e -L <
0.e - .
0.2 - | "OTHER" -
; PROCESSING !
o .---- e <t e - - ‘1"7'|'v: AP PN v-!'lf-- - - e ‘
R4 .‘ ? 10 11 12 13 14 13 1e 17 10 19
7 AM TIME OF DAY 7 PM

Fig. C-11 Ratio of "Other' Processing to Total Information Processing —
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Fig. C-12 Comparison by Skill Levels of Personnel Processing to Total Information
Being Processed — Intensive Care Unit Nursing Station
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i Appendix D
FORMS PROCESSING FLOW CHARTS

The flow process ;éiiarts in this appendix are representative for
the forms used m.the hospltals studied. All the forms are not
necessarily used i.a any particular hospital; however, the needs

of any hospital rangmg in size from under 100 beds to over 300
beds can be accommodated by the forms represented here. These
ﬂow process charts indicate the handling of the form within the

nursing station a.nd the time required for such processing.

W
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Fomd LMD ss2en SUMMARY LOCIMEED WNSSUED & SPACK COmPANY ::;! or__

. PRESENT FROPOIED | DIVFERTRCE FLOW PROCESS CHART 1a, 1b, 2s, 2w,
S 50. | TiME | meo. 'I'-I-. . [ 11 | jop Admit Patient to Umit 5g
E’ :::::::::'m N E,ﬁ :G,D.:"mmfm Station
D _stLivs . CIART BNDS it Nursing Ststion-

e e T o e
oesor (i) weveo | 1§ 5 ] o (RS) w111 5 3l
1Review notification & LS| | Review Tnit Routine v
_from sdaittlng \ R Datie Dv
aCheck Unit and Bed for | =| s Return o Station 0Oov
.proper suppliea . ] ODv
sGreet Patient and I -| 4 Make wo door card, ved |MOIDV |14.5
.escort T bedside OBDV . gamm&m 5 = @OE[)V
77111 out Admission ®ODDV .b']' y OOE[)V
. o ODDDV ’|/| oFlace door card and bed ®E>EDV -
sChief complaint ®ODDV .JJ :ﬁ OODDV
10 " O_‘DEDV 0 Yotify .7, vatient has |@OCDV| |-
v TPR & B/P @000V | k.8, ) oo0DVv| |
12 ODDDV 12 Oomv
nleizht and vetght  |ODODV| p.0s  1a-¥ 12 oolDVv
. ooDvV| Fh mr 1 oDV
WwHl out Qothes List | QDODV| pofy SN LS oDV
B and sign olr @Dmv B opeX 9.5 ODEIDV

+» 2xplain policy on val- ‘V 1.§, 2wE 9.5 ‘ oDV
i ;:;-E: for relatives ODEDV " oolDv
" = oDV, | lw oDV

»Collect Urine smaca | @VTIDV| |-1w OoodDVv

z ooV | | oSV

ahcaosuv:;?h ‘Il:ef patient ®0EDV -|z OOCDV

. OOV | | OOV

2« Chack allergics, siin, @OJ)V —|as : OO0V

= OV | |4 OooDvVv

= GOV | | , OV

I
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‘ No.__1¢
!‘H, . LOCKMEED MISPILES & SPACE COMPANY PAGE OF

FORM LMSD $92¢8 SUMMARY
PRESENT PROPOSED | OiFFERERCE FLOW PROCESS CHART
RO, | TuME jwo. |- viMg | wo. | TikE | sop Emergency Room Record
O oPEkaTIONS
> TRARSPORTATIONY PR CIMAN OR JMATERIAL
O 1e3PECTI0NS N CHART BEGINS Emercency Room
D orLavs ". CHART ENDS Emergency Room
V  stomaces L CHARTED BY DATE
OISTANCE TRAVELLED AL ERELAD Tl ware ourT v emmegr sy W NIRRT QAT cabest be.
‘ T - | . 1z ¢ -
DETAILS OF (,',':,’:,':,) METHOD §-§ ig|=2| peTasor (,',':::,',’,) memoo | £ 5 . oz |Ez|es
5 =1 §2 8 2 E|5.|5

. ootDv

1 Get needed information [KVR)2
o] ]
2 portion of form

@)
%4
8
<

- « Have Patient or Guard-
ian sign backside of
s 1st copy of form

S OORDvV| | |, oDV
7 Delay (While Dt;ctor OEDD‘ v =19 V OODDV
ki <7 IR lootov
. Wwoov| | |, OO0Dv
[1o Doctor completes bottom ADDV i | OODDV
[~ portion of Iora B

12 Post Patient informatiof®@IDV| fsi . oDV
to Emergency Rocm Log oy
1 Bock y DDV

e orov| | . __|oooDw
w I an Out Patiemt - | YOODV! bol, e oDV
(] Medi‘r::i Reco;d.zop.y ° DDV 18 | : OODDV
w : YLDV " oDV
w_If Patient Admitted - | O 0DV v, ' oDV

[ Dellver white copy to | -
19 Nursin(; Station DDV 1 OODDV

. IOODV| | . _|ootDv
5, Deliver Yellow copy to | (£ DDV am ) OODDV
Lthhe business office - ’EDV u OODDV
2 Doctor takes Pink copy | C ODv| (2l oDV
. Oo0DY| | |u OoDV
) |oooov] | . OOIDV
" oDV - OolDV

0.0,

g
,
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wo, _ 1d

LOCIMESD MMSSILES & SPACE COMPANY PAGE__ OF

rome vuso sraes _SARY FLOW PROCESS CHART
PRESEST .| PROPOSED | DIFFERENCE
mo. | TomE J-vime [ w0, [Time | s08 0.B. Admission Sheet
O _ereaarions ] Fonthly Report
D TIARSPORTATIONS [CJMAN OR [J MATERIAL
O iasrections CHART BEGINS Maternity
[ B_turs CHART EXDS Maternity
V' sTorases CHARTED BY DATE
D1STANCE TRAVELLED 1. IGA Fi et wmamr o mmtr mtsy @er sy nmmim ole e,
PRESERT : 2| .. nesent g ¢ = |8=|==
DETAILS OF (nomu) METHOD : EE =2{ DETAILS OF (nmsn METHOD 5§ 8 o B8

1 Hote patient's name,

date and doctor on
2 sheet

« Walt for birth of

intant

s Note delivery date

time and roocm mumber

¢ Wait for patient to

be discharged

10 Note discharge date

on form

Add nev 0.B. Admissiong &

during the month

1a_Hold until end of mont

inio to new sheet

Transcribe to Form

1=llZ

1« Transcribe incomplete |& *

=

. N-148
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NO, 1E
LOCKHEED MISSILES & SPACE COMPANY PAGE __ OF

FLOW PROCESS CHART

FORM LMSED #8388 SUMMARY ,
PRESERT PAOPOSED DIFPERENCE

80, | Towe [mo. [-ring Fowo. [rome | jop - Documented Delivery of Newborn
O orcrations .
> TRARSPORTATIONS : [ MAN OR [CJMATERIAL
O insrections CHART BEGINS _Start of Delivery Record
D pELavs - CHART Exps ___Delive = Delivery Fil
YV atomasts B ‘ _ CHARTED BY DATE
PISTANCE TRAVELLED ¥, NGE P oy wm mir mir me noun o i b,
DETAILS OF ('""") ;AETHOD %i : 3 [E5]=2| oerais oF ( ""'") wewoo |5 EE 3 H
Prarests faf i) ;o\ o R

1 Start of'Delivery Rec-
ord
2

) Muitiple postings to
Delivery Record
4

/ s Sign and Post to L)
[~ Delivery Record

L T oDV

7 Separate 3 part form,
(carbon sensitized)
[}

A, __lovapy

s Deliver Vhite copy to

Maternity
10

3% s I oDV

12 File White copy in
Mother's Chart

13

25

1 Deliver Pink copy to

Nursery
18

16

y File Pink copy in

Baby's Chart
18

2 File Yellow copy in
"Delivery Room Records
n

- 2420 Oo DDV

» n oDV
2 2 oDV
|28 s OD DDV
» » oDV

|l
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wo. __ 1f

. - LOCKKEZD MISPUES & SPACE COMPANY PAGE __OF __ _
FORM LMSD 09208 SUMMARY FLOW PROCESS CHART
PALSENT PROPOSED | OIFFEREACE
90. | Time | wo. [-vame | wo. [ vimi | ;08 Notice of Patient Transfer
O oreaaTIONS :
> TRANIPORTATIONS | [DMAN OR TJ MATERIAL
0O especTIOong L CHART BEGINS At Rursin- Station }
D otars . . CHART ENDS At Hursin- Station
V' svomaces CHARTED BY DATE
DISTANCE TRAVELLED T, 1. 1. um e sm e wmr me smuey e eedaetees.
g3 % = sz ¢ -
DETAILS OF (,',':,’:,'t',) wewoo | £°E E . f i 22! oeTais or (,'.',‘,':,':,) wewoo | £ £ E . g |Eg)es
2 2 3 £ |a=iZ: $ 2 2 3 S |3=|%3

Y
O
O
0
<

1 _Receive Patient's
transfer data from
2 Doctor

. oDV
3 N-249 = |oo0ODv
Jdla , OODDV
. oDV
11 o OooDV
r oDV
. ooODv
. ooDv
10 . oolDv
y . O0DvV
1 oodDv
- ____|ooopv
" OOODV:

« Nurse staxps form with
addresso; ra:n plate

s -1 .
of form excest informa- WA
a

| ? tion concerninz “rates|

» All conies of form
sent to business officqg

v2 Patient with Kardex .
Lhart, Addressorraph

s Plate, Medications and
Cards taken to new

1 Ward
1 ' oDV
* " OV
" - . oDV
- " " _|CoDv
s " oDV
20 0 ‘ ODDDV
" 2 OoDvV
| 22 2 OOEDV
n OooDVv
" 2 O DV
s s oDV
» - OooDV
L - =
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FORM LMD $0288

SUMMARY
PRESERT DIFFEAERCE
40, | TIME | mO. 50, | TINE

LMSC-682684

wo. 18
LOCKMEED MISSILES & SPACETONPANY PAGE__OF ___

FLOW PROCESS CHART
o8 I.D. Rand Card & O.B. Card

O opERarions

> TASRIPORTATIONY

0O teseections

D oty

V storages

DISTARCE TRAYELLED AR

-
-

CIMAN OR CJMATERIAL :
cHaART BEGIns _ Nurses Stetion Vaternity
Nurses Station Matermity
DATE

flen Y GuesreaTy

CHART ENDS
CHARTED BY

L A1) -,

L vitety ninr L. ll‘lﬂ‘:{l.

PESERT
OETAILS OF (,."”“) METHOD

- reesear
£| DETAILS OF (mv:m) METHOD .

taatien
essdtent

MctINe
aesu
bistantt
s ruat
st 18
uanttd

2 O.B. cgﬂ

¢ File I.D. Rand Card

¢ Wait for birth of baby

?

o Add birth information

1

1 Treat patient per O.B.
Card dnstructions

14 Retain cards until
— patient 1s discharged |

& Fill 3in discharge info

on I.,D. Rand Card

17

w Staple I.D. Rand Card

to 0.B. Card

20 File both cards at

station

22

1 F111 out top portion of|i{ZH

J @

wo Insert I.D.Rand & 0.B. |\&

B.0| » Oédb

2 oodDbv

OoDV

. ___|oopv

. OotDv

: oo0Dbv

oDV

. ootbv

oDV

" OoDV

2 oDV

p oDV

r oDV

8 oDV

oDV

o oDV

OooDv

i oDV

oDV

s | OoDV

N oDV

2 oobv

2 Co0Dv

. OV

s O0ODV
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wo._ h
‘ LOCKNEED MISBILES & SPACE COMPANY PAGE_ _OF ___
FORM LMSD 10280 SUMMARY FLOW PROCESS CHART
PRESERT PROPGSED | OIFFERENCE
wo. | Tt | mo. i | wo. [Tiwe | o8 Emergency Room Record
O oreravions
> TRANSPORTATIONS I MAN OR [J MATERIAL
[ (mSrecTions " CHART BEGINS
D ottars B CHART ENDS Emergency Room
v __stomees R CHARTED BY DATE

1l mo war w witr mier mer wsnUnr ustan auar st

-
-

DISTANCE VAAYELLILD FT.

racsEnT

rRESERT £| DETALS OF (,,m,e,) METHOD |5 £ % , %

s
DETAILS OF (noros:n) METHOD E £: % ;%3

“teassrenr
nirctiee
sreranct
1 v
Ting Wy .
"l
pravange
morer
Tiat 18
wiseres

| 4.9 _ . ODDDV

Get needed inforxzation
OO 1YY Out UpTer
2 portion of form

5] 4 Oo0DVv

+ Have Patient or
Guardlan sign back side| -\
s of lst copy of form

, Delay (while Doctor
EIT1VEeES &nd tTreats
s patient)

v Doctor corpletes
bottom portion of form

y2 Post Patient informa-
[ tion to Hmergency :
13 Roouw Log book

s If an Out Patient -
deliver copy to Medical] .
16__Records

s If Patient edmitted -
Deliver copy to Rursing
v Statlcen

2 oDV
z OolDv
2 oDV
2 oDV
2 oDV
2 OoDV

Deliver copy to the

L) ala
DUV Lo VI T ICT

22

23 Doctor takes copy

24

25
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1k
No, __2F
romd LusD 88200 SUMMARY LOCRNEED WISSLES & SPACE TOMPANY PAGE _|_OF 3 _
PRESENT PRAPOSED DIFFERENCE FLO' PROCESS CHART
00 | Tome [wo. Toreme [ wo. Jrome | yop Birth Notices
O oreravions o, {Normal, Live)
> TRANSPORTAT ORS K DO MAN OR CJMATERIAL
O esrections CHART BEGINS TMaternity
D otuars CHART ENDS laternity
V_ storsses CHARTED BY DATE
O13TARCE TRAVELLED AR -, i eom maty om mute maisr mer U nwn calier sy,
' mesenr - s ). nesent gz ¢
OETAILS OF | 00050 ) METHOD i :E DETAILS OF (,,mm) METHOD | 2 £ E . 2 g
1 Telephone call to /% + Interview Mother - 3.9
Admissions-Birth info. Verify correctness and
2 2 obtain correct info for
. blocks 12-16
s Prepare Admission &)
Package & Charge Zlates - ’ :
A + Deliver Form to Mother x
. ' N Leave for completion
s Prepare Daily List, Al s
Admisslions & Dismissals / j
[ ¢ Complete rouzh cony of >
M| certificate
v Mimeogravn Admissions & Al 7
Dismissals List : _
[] - s Tyve Lezal cony ol |54
AV Certificate of Live
; 9 Distribute Admissions Al S Rirth :
, & Dismissals Lists
10 i 10
11 Review A &'D List; Post ,5],, Have Mother (or Father) /.2
Newborn Fother's Neme sign
12 to Work Sheet ;1 12 '
13 13 Have Doctor sign 1k
14 Reviev List of Patients |- 344
Post Hoom i#'s to Work
w Sheet ,» Deliver Legal certifi- e
16 16 da'ily
7y Tally Babies into six 364y
categories Hosp. record u L
v gorics fosp . File W.S.i2 in Monthly Lo
Tile {Rougn dreiis)
+9 Taully Bables inio seveil L3949
welght catejories end
20 forward info to State 2 Seod W.S.52 to Cenmtiral -
—$E0 RECOTAS=IOMtaly ]
21 21
.2 Start Work Sheet 72 - ds, File ¥.S..2 in Central -
[ Rough copy of oState - RETOTUS
23 form "Certificate of 23
Live Babies™
24 2a Type Cormolementary
-l ((‘ert:Lficat ol Birth
2s Complete all but blocks %,y (not lecal .
. [~ I=-1o from Mother's
K s Chart 2
[l
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~ o, 1k
T DU Locusens wessen o aracs cSuru pAGE_1 07 2
20, ] vint | 0. L vt | 80, Timt J08 Birth Notices

O oremations E I {Norral, Live)

R s b ™ —rreraTey

D oeusvs CHART ENDS Faternity

SRR TR 22 I N et gy
DETAILS OF (,'::,’:,'E',) "METHOD g §§ ;E DETAILS OF ,'.':::,':,) METHOD é g g 3 ; gg ;g
’Tgl;tain Doctor's ' ODDDV

X signature , Oomv

s Deliver Certificate to ) OooDVv

. Mothner - ) ODDDV

. : OolDVv

‘ . oDV
’ ; OoUDv

o . oDV

s s oDV
0 0 OooDv
" : ooV
2 2 Ooolbv
s u OolDv
" " OolDv
s . oDV
1 ‘ ootDv
v . oDV
" " oDV
0 1 ooV
0 20 OolDv
2 2 OodDV
2 2 OolDvVv
2 2 OolDv
2 2 OoDV
2 s oDV
= s | OoODvV
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2a 3¢ NO, .
POAM LMD 8208 SUMMARY ‘ w;‘:;w";;;‘es‘;;g :;:‘""' PAGE___OF___
. PRESENY PROPOSED DIFFERERCE
no. | rowe Jwo. [ vk [ we. [rine | yop Requests for Laboratory Tests
O oPIRATioNS Lo
> TRAEIPORTAT (08 s DI MAN OR CJMATERIAL
O mseections CHART BEGINS At Nursin~ Station
D _scun i CiARTENDS At Nursins Statdon = =~~~
YV sTomacEs ot CHARTED 8Y DATE
OISTANCE TRAVILLED Fr I 1.l eure mlt MM wmiy Wiy wer  HERY QuImTuT "m'“'-
PEsEnt H PRESERT : 3 f H
DETAILS OF (mmu) METHOD !5 :E DETAILS OF nmsn) METHOD £ :: g EH
Ha H $ &2 2 3 & (3={°2

O
O
||
U
<

1 Write Medical Order

3 Nurse sgtemns aoroosriastd
Laboratory test Form
1 ¢ with patient's address-
ogradh slate
[]

.7] o . . OODDV

¢« Nurse prevares Form

?

s Nurse pulls and retains

» Station - » D-11 : ODDDV ‘
1o Nurse takes repainder | w N-54 oDV

of form to Laboratory

W (< ooV

Delay while test 1is’
12
made and analyzcd

"11a Recelve copy of form

i3 test results

£ oDV
w oDV
" oDV
20 oDV
2 S (O > N B v/
| oDV
A la | oDV
2 oDV
a8 oDV
» OoDV

.y AfTix copy of form to
.SE.;ﬂe n ,UE:*EHE S CIErt

Czlay during peticnt's
:34:%'4

21_Nurse discards cooy of
form when patient leavep

2y Cooy of form with
patient's chart sent to

2¢ edical Reeords after
patient leaves
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wo, 20 = 3%
) LOCKMEED MISSILES & SPACE COMPANY PAGE___OF __
FORM LMSD 00208 SUMMARY . FLOW PROCESS CHART
PRESENT PROPOSED- | DIFFERENCE

In-Patient Radiocraph Request

wo. | tixt [wo. [ Teme [ w0, [Time | jom

O oPERATIONS
> TRAEIPORTATIONS ! CIMAN OR [JMATERIAL
O iuseccrions . cnarT BEGing At Nursin; Gtation

D oeLars - CHART ENDS

At Nursin:; Station

YV stomigts . CHARTED BY DATE
DISIANCE TRAVELLED TFT. INGE FT.] vt wmarr oo mut wr wer e neman o't
s PRESENT $ 3 £ H
DETAILS OF (:::::;ETD) METHOD SE[=E| peTalLs OF (,,m,,,) ETHOD | 2 £ £ . F |3E|°E
- I H . $ 3 % 2 & |z.]Ee
eo=|"8 a2l

17] o). M dglieo oDV
L5 2 Dy, - 4.7 ODDDV
15N - 925 OooIDV

. Oobv

' _Write Medicn}) Orderxr

2 Transcribe to Kardex

sy Nurse stams form with
addressosrapn nlate

s Nurse fills out narts
of forin not rescrved
¢ for Radlolozy's use

o EQE""‘ dE]“!!C]'ed IQ
Radiolozy

41 Wait for Results

Q
54
O
U
<

13 Receive results from
RadioloZy on copy o1
14 Radiolosr Remort

¢ Nurse affixes results
Form to X-ra; re-

17 nort Fora . in
Patientl's caart

v Delay duria: Zavient's
stay

20|21 ODDDV
2 oDV
2 oDV

Fora witn Fatient's

I ["E<] M ud (23
22 Records olter natient
15 dITCAr. od

24 24 ‘ ' OD DDV
28 2% OO DDV
2 2 OooDVv
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wo.2¢ - 3k

LOCEMEZD MIBSILES & SPACE COMPANY PAGE__OF ____

el T TR T FLOW PROCESS CHART
50, | Ting | wo. fuu w. | T | jo8 PKU Request Form
= ; e —
3 ::::::" ! . z::::::: Humery DATE
DETAILS OF ,'.':,':,':,) METHOD :;g DETAILS OF (,',':,’:,':,) METHOD 2 =§ ;: ;] ::'g 3
* | Fi11 out top portion 5] OooDVv
) . f-51 ooV
s_Insert in chart _ o 3 oDV
‘ . OolDVv
s Wait for infant to be . oDV
.o i . OBDv
»_ A4 birth info to form|( D Vol » oDV
o | e . oDV
» Wait for infamt to be |ODL . ootDbv
oo i " oolDv| .
11 _Complete form 31, OolDv
2 ‘ 2 oDV
s Take form to lab - .. oDV
" 1 oDV
s Wait for Lab Tech to " oDV
ey Dlood 1 oolIDv
1 Recedve (1) copy back | OF ,: - S oDV
, from Leb N oDV
» File copy o 6|4 OODDV
2 2 oDV
z n oDV
z 2 oDV
2 2 ooDv|
2 2 O 00DV
s s OoDv
» b " OoDVv
303

LOCKHEED MISSILES & SPACE COMPANY



LMSC-682684

wo, 24
LOCKHEED MISSILES & SPACT COMPANY PAGE___ OF_
FORM LMSD $0288 SUMMARY . FLOW PROCESS CHART
PRESERT PROPOSED | DIFFERENCE
wo. | Tome [wo. | Teme | wo. | Tine | s08 Sleep Chart
O orcmavions
> TRANSPORTATIONS CJMAN OR [JMATERIAL
[ tasPecTions e CHART BEGINS Nursinc Statdon
D orurs o CHART ENDS Nursinsm Station
T stonaces ] CHARTED BY DATE |
OISTANRCE YRAYELLED FY. ‘o FT, F1.} @y e 71, witafy  wetnt [ 11} BrerLifT  TLINIRAYE ":::'::._
sESERT . £-5 ¢ . |zo|oe reesent £z T 1
DETAILS OF (,.mm MeTHOO | 2B ¥ I (32[I5| CEVAILSOF | peorosep) METHOOD | = = = . 3 j3z)°%
N S EH $ 2 = £ B |z=|%2

1 3rd Shift starts basic
2 form for unit

. N =22,/ oDV

« Each half hour unit

tour is made and patiznt

obscrved
6

2 Sleen codes are entered 8.4

o On Chnart for eacn

S .
et ICDT

I 9

10 Initial entries

11

2 Additional observations|(
edded viz nursing; notes
13

s ALl "avake" vatients

1¢ Dursing notes

17

. 5]ss OoDv

o At shift end fomm is
filed in unit
19

520 Ooodbv

20 Seven day old forms
[~ ere aiscarded |

2 OoDV

24 28 OD DDV
28 23 OO DDV
26 26 ' OODDV
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No. 2¢ - 2f

LOCKHEED missiLEs & $PACE coMPANY PAGE L OF_2

FORM LMSD 80268 - SUMMARY -
TH PROPOSED | DIFFERLECE FLOW PROCESS CHART
we. | Tiwe [wmo. [.Teme [ w0, [ vine | jog Eicht Hour and Twenty-four Intake png
O oPERATIONS T ut-ut Beoord
> TRARIPORTATONS CIMAN OR [JMATERIAL
[ resPecTions CHART BEGINS At Nursins Station
D ofiary CHART ENDS At Nursinr Station
YV sv0rAcEY CHARTED BY DATE
O13TANCE TRAVELLED LA "y aty [T, wiety  wagey L 11] EPLEIT  LLININATE u::::'“l.

| ' Write Medical Order

. PROSERT |
DETAILS OF (""“u) METHOD

DETAILS OF (,,mm) METHOD

PRESEDT

s Eight hour intaxe and -

DUTDUT I'TCOrd OreJarca
- 4 DY Nurse

| ¢ Form slaced at .

rPaticent 's ceas.iae
?

o Twenty-four hour intake|

and output recori sre-
s pared by Nurse

n Form vleced in

-3

V3 Delay until cvents which

requirg recordins ocecur
AL}

13 + Lot

of liquid saetient takes
1% in

1?7

yo Nurse records on Form

amount of liguid ratient
19 takes in

21 Nurse calculates zaount

of liquid patient emits
22

23 Nurse records on Fora

[ amount ol Iicuid .at:col
24 eMits

23

»

7] ' Trancerite to Tor-

additional events as
+hny acour

.7

Deleyv until end of

eight hour shift

29 o

Nurse totals colwsns on

Al

Torm &t end ol €ig.ac
hour shift

Nurse trapscribes ei~ht

hour totals to tventy -
four hour record n

vatient's chart

Nurse discards Form

after posting totals to
Form in Chart

Nurse precares a new

€igat nour intaxie and
outout record

Nev Fora wlaced at

Patient's bedside

Delay until cvents

which require recording
occur

Nurse reneats stews 7

throuzga 11 as descrioed

above
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no, 26 - 2f
LOCKMEED MISSILES & SPACE COMPANTY PAGE > _OF_2

PORM LMSD 80288 SUMMARY
PRESERT PROPOSED DIFFERENCE FLOW PROCESS CHART
wo. | vier [no. [ rimg | wol JoB Eizht Hour and Tventy-Four Inta¥e and

orCRATIONS

Outout Pecord

TRANSPOATATIOQNS

O MAN OR (] MATERIAL

At Mursin: Stetion

[¢]

=

O esrections
D oEars

v

CHART BEGINS
CHART ENDS £t [lursin - Station
CHARTED BY DATE

SYORAGES

0ISTANCE TRAVELLED FT,

] wary miTT v wmLY  wwnt - NELIFY  QLImBATY m'::..

PRESINT
DETAILS OF, ("mm) METHOD

PrEstar
DETAILS OF (nmm) METHOD £E% i . 3

LI
1
niasree

‘' Dolav pntid) end of

Eigat Hour Shift
2

3 Nurse re-cats Stens 173

tarou~n 17 as described
| 4 abave

3

s Delay until events waich

require reccrd.n; occur
7

o Nurse rescats stens 7

throusn 11 as deserived
s above :

4y Delay until end of

ElTit oo STIiY

W3 Nurse totals colunns on

Form at end of eizht
' hour shifi

15

16 _Nurse trenscribes eirnt

hour totals to twenty-

17 four record in patient's
chart

19 Burse discards reori

after rostin;; totals tc

2 vare in Potipnt's Onops

22 Nurse totals turee

colurins ol el al aour
23 entries for a 2k hour

total on For::
24

2s Cycle rercated daily

untilDoctor canfe's

2 InTake and Out~ut order| §

1 Delay durinc Patient's ODD \v%

, o ooV

5“‘ 3 Form wits Vatientle

Cnart sent to liedical

A_Reeards —chena oationt

. 3_eavgs ODDDV

g % Hrs

5] o -1

» 0 - oodDbv

10 24 Hrs OD DDV

1 D-1.7

1z M -21.3

.5

1'7 19 OODDV

2 oDV

2 OCoODv

2 oDV

" _|OoDv

= oDV
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No. 25 - 2
LOCKWEED MISSILES & SPACE COMPANY PAGE___ OF
FORM LMSD 89268 SUMMARY 1 - -
PaCSENT PROPOIED | DIFFERERCE FLOW PROCESS CHART
0o, | Tiwe [oo. [ rame [ wo. [vine | jou Vital Signs
O ortearions .
D TRARSPORTATIONY - O MAN OR TJMATERIAL
O raspictions L B CHART BEGINS
D efrays S CHART ENDS
YV sronaces Ry CHARTED BY DATE
PISTARCE TRAVELLED . =, 1. mrr min sm mistr wer  wmer wemery nenne oSt
restnr g C . neseon £ : s
DETAILS OF (,m,m) METHOD IS|==] oETAILS OF (,.,,m,) METHOD £ £ § . % |E3|%8
' e H H £ 3 2 |5%|%2
ELE S [3=[Z3

-, oD
2 oDV
s - |O0ODV
- ‘ oDV
s N-/Sx Ffs ODDDV
-l 100DV
’ OooDVv
. oDV
" oDV
" OOV [
12 oDV
/1y ' OODDV
" | oDV
" oDV
s oDV
o oDV
X e oDV
" OoolDVv
2 oDV
" ColdDV
" | __|ooODv

1 Collect equipment and
procede to patients
2 bedside

4 Place thermometer as
ordered

¢« Take pulse and count
respirations while

? thermometer is rexzis-
tering
8

y0 Any irregular pulse to
be counted & Tull
1y minute

13 Record results on
T.P.R. Board or Bed
4 Record

¢ Move to next bed

17

1s Repeat for all natients
in unit
19

70 Return to Station

21

23 23 OODDV
20 24 OD DDV )
“ s OooldDVv
» " OolDV
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No. __2h
} ' LOCKHEED MISSILES & SPACE COMPANY PAGE __ OF ___
FORM LMSD 09268 SUMMARY v FLOW PROCESS CHART
PRESENT PROPOSED | DIFFERENCE
so. | vimE {mo. [ yom | w0, [Time | yop Vital Sirms & Fluid Intake
O orcrations
> TAAESPORTATIONS TIJMAN OR [JMATERIAL
O mseéctions : CHART BEGINS Nursing Station ICU
D ofuavs CHART ENDS Nursinz Station ICU
VY STORAGES ' - CHARTED BY DATE
OISTARCE TRAVELLED FT. A FT.] wame wuatr  soBr  wNeR(Y  watsr -er SIEP et qUImIRaTH :-::::'::n.

7 PRESENT
2512E] OETAILS OF [ ppoposen ) METHOD T £ F . %

PRESERT
DETAILS OF (noros:o) METHOD

2| ‘ Oopbv
: D-)7 oDV
2. 4189 oDV

1 Write Orders

1 Impress petient's name
and address on form

s Obscrve patient's out-
put and intake

7_Teke patient's temper-
ature, pulse, respir-
° mtion and pressure

i OolDvV

1o Note findings on form
as often as required
1 by Doetor

13 Retain form at bedside
) until next series of
' _tests

& Perform next series of
tests as often as
17 reguired by Doctor

Irsext fcrm in folder

wnén patient Leaves
20 I.C.U,

22 Forua.iﬁ Chart to
Patient”s ncw location

25
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FPORM LMSD 30268 SUMMARY

PALSENT PROPOSED DIFFERENCE

80. | TamgE | mo. [.TUME | mo. | TiME

Joe

LMSC-682684

No. 2K
LOCKMEED MISSILES & GPACE COMPANY PAGE __OF

FLOW PROCESS CHART

Recover: Boos Record

O orerariony

5> TRANIPORTATIOXS

CIMAN OR [JMATERIAL

O sseecTions CHART BEGINS Sur~er- Schedulin= Desk
D oeLavy CHART ENDS Sur-~erv Schedulins Desk
YV steraces CMARTED BY DATE
SISTARCE TRAvILLED } . AT, 1] wr st e mmr min we e ooeesit  cetee'mhe.
DETAILS OF (,'.':,':,'",) METHOD E? :§ DETAILS OF (,'.':,’:,':,) METHOD ;:. g é 5 i Eg ot
|»_Stamo Patient's Neme | L nik ODDDV
+ using adaressoeranh p1a{ORSL r W13 oDV
. O . OoODv
« Put Record uith other . oDV
\ Chars unil case cones . ololuBy
. . OoODv
| ; Take Record into Oper- /4] 5 OodDv
 Chart and other forms ‘ oolDbv
: . ODODV
1o Delay (Until Surcery |OB ‘ 1 OolDV
o ) > ) OoODv
12 Take Record into Re- y©l,. ooDv
s Patioytr Chat O n OBDV
w_ oL « OpODV
o FI1L out form as con- | @D " ooODv
o e e e DT . OBDV
n o0 ., oDV
s Post Vital Sizns at 2 OooODv
i various time intervals " ' i R ODDDV
x orm u 201 $0 OooODv
" Patient ready to lee-.ve ‘ ' " OODDV
5 File forn in Pettent's | ODCIDW| ||, oodDv
s Chart rgoes back to | DDV » ODDDV
u Oo0ODV| | |a oDV
. oDV | OBODV
» OOODV| | |a OoODv
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;
No, __2m

LOCHMEED MISPILES & SPATE COMPANY PAGE of __

"""""""""" T o FLOW PROCESS CHART
Yo | e [wo. [T | w0 [Tt | o8 Medica) Observation Notes

PRI A o% G RATERIAL '
O imsrecrions CHART BEGINS

D oeuars CHART ENDS

L e e e s
DETAILS OF (,',':,’:,"To) METHOD H ;g ;g DETAILS OF (,',':,':,':,) METHOD gs -;:- ; g
+ Pull form and add Zf OooldDVv
L , ORIDV
» Enter, date as rcquested V-7l s N - 5.2 ODDDV

by H.D. ) OOODV
s Remove Patient's Chart 5] OoolDv
6 ‘ OolDv
7 Bind form into a4 ODDDV
\ vacient’s cnarc . OODDV
¢ Return Chart to rack 5T s OODDV
10 " oDV
Y " OoDv
" 2 ootDv
\ ¢ . oBODv
p oDV | | OpCDV
y ORODV| | | ooODv
« oDV | | oDV
" ooov| | |. oDV
" oDv| | |. ooDv
s oDV | | OoolIDv
20 oDV | | oolDv
2 oDV | . OoolDV
z ooDV| | | OooDv
» OoDV | = CoDbv
2 OoLDV| | |- oDV
" OV | s OoDV
. Jootov| [ . OBDV
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NO. 21.2“.20
LOCHMEED MISEILES & SPACE COMPANY PAGE__ OF___
FLOW PROCESS CHART

FORM LMSD 88200 SUMMARY .
PRESENT PROPOSES | DiIPFERERCE

no. | vime [mo. | viee [ wo. [Time | joB Graphle Charting - Vitsl Signs
O oreaaTIOny o
=D TRANSPORTATIODS R O MAN OR ] MATERIAL
O aseecTions B CHART BEGINS Mrsing Station
D otLars i CHART ENDS Nurging Station
v sromases CHARTED BY : DATE
OISTARCE TRAVELLED FT. < FT FT.l vt st v MY WO W O BINeSTl  caieet she.

= = 3
- g " s 3 = HAE
E[=E| peTaiLs oF (,',':,’:,,,) merwoo [ £ £ B . 2 |3%|%2

. | oDV

: ooldDVv
5| s oDV
SRR L8 ({CoDV
s, 0.2 ooV
s N- L7 Awg. OoodbDv
-l oDV
. oDV
s, 21-ML7 oDV
w0 2n - L7 oDV
"' * 20 = L7 ODDDV
e Vor-1s oDV
sholn oDV
" OoDV| .
" oDV
<l1e oDV
" | ODIDV
18 Ooo1Dv
" oDV
" oDV

PMESERT
OETAILS OF (mm") METHOD

sistamca
w et

(Remove Patlent Chart
[ Trom rack

2

', Open to Graphic sheet
davl

. ' N

s Transeribe vital sign NI
Teading Irom oa N
. //O%
7 Observe color code for|\ YW

charting data
-]

s Extend lines on zraph A
o newest point N

11 Observe trend of lines
and data
72

13 Enter any pertinent

8 ng
ulotes

¢ Return Chart to rack

17

19

2 " CoIDV
P a oDV
= 2 oDV
2 2 oDV

OooODv
oDV
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No, 20

" LOCAMERD WISSILES & BPACE COMPANY PAGE___OF ___

pon Lot SUMMARY FLOW PROCESS CHART
PaEsEar PROPOSED | DIFFERERCE ‘
BO. | VIME [ RO, | TaME | w0. | TINE | joB Diabectic Record !Unreculated!
O orEnations ! .
> TRANSPORTATIONS . [ MAN OR [ MATERIAL
O tesPecTions ) CHART BEGINS AtTNOTS I StatIon
D _otuays _ CHART ENDS At Nursine Station
V_ stomaces : CHARTED BY DATE
DISTANCE TRAVLLLED AR T, FT s oy e wu e mer temaer peeeann caioet sfe.

inn
sreat
(3111 ]

PRESENT
PRESENT DETAILS OF (,.mm) METHOD

DETAILS OF ("”Ds”) METHOD

arqaanIon
AR TV R i

IrIcTIe

Vistaate

[T

= O
~3 | mannen

v Record date and hour
medicat lon was [iven
2 under "Time colwan of

, Write Medical Order

Torm
15 s
3 Nurse nrenares forn 213
[ &« Record additional eventg 5
on For. as tuey occur
¢ Nurse »laces Zora in 6| s with tihe time of
Patients Chart occurrence
6 []
7 Delay until urins test 7_Make entries in other ad
1s required columns if required
] ‘ s

9 -Nurse receats cycle
until Doctor cancels
10_order

9 Conduct test

10

1y _Analyze Test

12 Delay during vatient's

Sty
13 Record results of test 15y
- -
1s of form sa Form with Patient's
Chart sent to liledical
15 1s Records when matient

leaves
f-5"

| . Record date and hour
[ LeST vaS coraucted under

v Time" column of form

17 D' /7
L) A/’ //'Z’/Cl;'lC/C

19 Delay until insulin
nedication is reguired

20 20

21 Give medicaticn 21

22 22

23 Record ad-inistretion of 452

rnedication under "Insu-
24 )in" coluiin o forn EAl
| 25 23
i

i 12°_
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No, _2t
LOCKHELO WISHILES & SPACETTORFANY PAGE ___ OF

FLOW PROCESS CHART

PORM LMED 89268 SUMMARY

PaLsEnY PROPOSED | DIFFERENCE
wo. | vime [mo. [aime [wo. Trome | yoB Prograce N 4ac

O oreravions T =0 =4

C2> TRANSPORTATIONS . O MAN OR O MATERIAL

O esrccTions 1 CHART BEGINS

D oELavy & CHART ENDS

V' s10na8Ey = CHARTED BY DATE

DISTARCE TRAVELLED FT. T H. 1. mvr oatr s mog wir wmer e nomies o cakest it
. PRESERT . . PESEHt s s 2 - |z

DETAILS OF (mmmo) METHOD 2z OETAILS OF (,,m,") METHOD £ f: . f|f

g2 T T\ Proro3tpy TEIUEE 12 2 2 05 2

y Conduct routine rounds

s Give treatment per M.D.
instruction
. .

s Answer Patient call bell

7 Attend M.D. at Patients

bedside
]

10 Conduct extra tour for
Bpecial conditicon
1y patient

14412 ODDDV

|3 Enter observations,
patient condition,

"4 response, attitnde,
conplaints or corments

€ in patients chart

n 2 OCodDv
- 2 ColDv
2 2 ooODv
2 2 CoDv
" s oDV
" x OoDVv
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LMSC-682684 -

© wo._2u
LOCKHEED MISSILES & GPACE COMPANY PAGE ___ OF

FLOW PROCESS CHART

FORM LMID 09268 SUMMARY B
ragscaT PROPOSED DIFFERERCE

wo, | time | mo. [wame | wo. [ vime | 408 Pre-C-erative Check List
Q ' orraations .
> TRANSPORTATIONS L CIMAN OR [JMATERIAL
O sseections B CHART BEGINS ~t Taursin, Station
D oflavy - CHART ENDS ~t liursin~ Station
TV sTomacEs CHARTED BY DATE
DISTANCE TRAVELLED F1. RS Fll v mar s wntr wter wmer s gomreanr col0 e,
PRESERT =z raeseat sz ¢ =
. -3 £ 2 g s [2zf=2
DETAILS OF (,"m") METHOD EEIE DETAILS OF (,"m”) METHOD :E0E . IEEE
Sey2y " s & = gz EM EE

-----

o, ODDDV

HWard Cler: fills out
botto.l portion ol nre-
2 o-erative cheel: Jist

s N=-4 OoODVv

4 exrd Clerl: affixes foru
to outside cover of
s Patient’'s ecaart

!, | OOODV|

1 72 Ward Cler) chechs off
vre-oncrative require-
8 nents as ther are con-
. pleted

10 Patient and Chart with
Fora on Outside of
11_Cnart sent to Surzery

I'® Delev durin~ natient's
operation.

1s Receive Patient and
Chart vith Fora inside
¢ Chart from Surer:

1 Delz-- durine natient's
sta;’

20 Fora itn Chart sent to
I'edical Records wnen
2y patient leaves

2 CoDv
2 OootDv

R o __loomov
) u OoODv
. . OOODV
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]

? list for furtaer info,

LMSC-682684

List with Patient's
2 Chart from Nursing
Station

| ¢ If some dnfowontion 4s | 4

nissing refer to check

9 Call proner Nursin~

Statiom to et error -
we if any - corrected

12 File Check List in

Cnart
13

"

24

la

No, _ 2X
LOCKHEED MISSILES & SPACE COMPANY PAGE ___ OF
POMa LMSD BR288 SUMMARY -
PRESERT PROPOSED ‘| cofFErence FLOW PROCESS CHART
wo. | Time [wo. | vewe [ wo. [ Tine | 4o Pre-Orerative Check List
O erErations t
> TRARSPORTATIORS - [ MAN OR JMATERIAL .
O 1esrecTions CHART BEGINS Surgery Scaeduling Desk
D ocLays . CHART ENDS Surrery Schedulin~ Desk
V  atonsses CHARTED BY DATE _
PISTARCE VaAYELLED T, AT LGS U T n ey e et WERIPY GLIetesTE  colene Bee.
pusen | éi’i §zi=c PrEsERT woo | % 3 s |3z]=z
.| DETAILS OF {p0p0ses) METHOD £33 LH DETAILS OF { ppgposcp) MET s §f s §|EE
+ Recedive Pre-0u Check 0

Sl ODDDV

1ol . OoDVv

IR OOV

., | OBODv
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LMSC-682684

7 - wo, 2
LOCKHEED MISSILES & SPALE COMPANY PAGE__OF

FORM LWMID 80248 SUMMARY ‘-'.; FLO' PROCESS G‘ART
et PROPOSED BIFFERERCE

10. | vimg [wo. | 1w [ wo. fvime | jop  Request for Professional Consultinz

O OPERATIONS S
> TRANSPORTATIONS L [QMAN OR [JMATERIAL

0O 1eseecTions CHART BEGINS

D ofrars CHART ENDS

V  sroracts e CHARTED BY DATE

DISTARCE TRAVELLID T, i 288 FY.| ware oty [ ey ey -er [IL YL B YT u“:‘::o.
rese t 3 ¥ =  peEstnt £z ¢ =
PRESERT = 2.5 s |g=]= . FHE R EH

DETAILS OF (nomso) METHOD FIE A B b DETAILS OF (nomu) METHOD ::oF . IEE[E

2N FHH B

"y OBLDV

'  Write Med Order

Transcribe M/0 to
patients records

sty AN-b.4 oDV

s Stanp consulting form
with patients ID

7 Prenare form

¢ Retain one cony, dis-
pateh forus

12 Wait for schedule

sa Enter schedule date on
form

16 Enter consulting data
and future treataent
17_Schedules on forn

19 263t to Patiert Churt o

" OSDV| | | ODDV
. ODEDV| | |, oDV
" OOV | | ooDv
n OOODV|_| | . oDV
i oDV | . OoD0ODv
" ooV | |, oDV

. ooV | [« OoODv
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LMSC-682684

no. 38

LOCRMEED MISSILES & SPACK COMPANY PAGE__ OF_

PO LMIO 80208 SUMMARY RN LOW CHA
seEsERT PROPOSED | DifFERENCE] F PROCESS RY
0. | tome [wo. | vomt [ w0, [1ime | joum Eadiplogist Cansnltinz Repart
O ertmations B
©> TRARIPORTATIONS - [JMAN OR [J MATERIAL
0 1ssrections CMART BEGINS
D _un 2 _ CHART ENDS
V sretaets R CHARTED BY DATE
0437a0CE TRAVELLED ", T FT Tl ot oty semr wmestr wsr mer e T aleer nee.
f satseay = . raEscer : 2z 2 = [Ex]==
DE'I’AILSOFl("."“D) METHOD 3 ;: i DETAILS OF nomn) METHOD 1§08 5 E(E|E
a2ics $ = = 3
g, OoolDVv

1+ Receive Report

s Note receint on patient
-monitoring forrs-chart,
« kardex. Request

‘¢ Bind revort in patient
chart

2.4 , ' oDV

7

8 Notify M.D, of m_c_giﬁ

w Note receipt in
Nursing lNotes

1“

n g - {Oo0ODbv

n 2 OCoDVv
. 1" OOV
s n oDV
w 2 OO0V
x ' oDV
. oDV

I
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LMSC-682684

wo. _3d-e¢
LOCHMEED MISSRES & WPACE COMPANY PAGE __ OF ___
oM Luso somee SUMMARY : FLOW PROCESS CHART
"rEsEaT PROPOSED | DiIFFERtsCE
w0, | rime Jwo. frime [ wo. |vime | jop In-Patient EEG and EXG Order:
Q ortmrtiIOns K
= TRANSPORTATIONS CJMAN OR [JMATERIAL
O aseecTions B CHART BEGINS At Nursinz Station
D oeuars : - CHART ENDS At Nursins Station
T ostomacts . CHARTED BY DATE
DISTARCE TRAVCLLED FT.| I 4 F1.| wurs oty (1] wigs  wutsy -er BENIY i :-:::"d..
PeEsEat : s ! z
PRESEXT ‘ £ i 8 3 |3z|=:
DETAILS OF (,",om) METHOD £ DETAILS OF (,,m,") METHOD i3z Ef it

-
- e 8 2 § =

1 Write Medical Order

s. Transcribe to Kardex

s Prevare EEG Request or
ERG hequest

V.74 7 ODDDV

y Prevare vaticnt Charpge
Ticket
o

s Stamro Charre THielet
Usin; Addaressograpn
10 Plate

12 File one covy (organge)
ol Cnarge Tickei

A}

1s Attech two conies of
Charge Ticket to Reques
1s Form -

16 -

25, OBIDV

7 Trensmit Charge Ticket
and Kequest Form to
10 EXG Devnt.

20 Wait for Results

. | oorDv
20, OoODvV
2 OoDv
2 oDV

22 Recelve Results

24File Results - In Chart

25

. OBODv
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LMSC-682684

No, 3¢ - 3h

LOCRKESD MISSILES & SPACE COMPANY PAGE___OF

FOMM LMSD $9208 SUMMARY . .
PRESEaY PROPOSED . | DIFFERERCE FLOW PROCESS CHART
80. | tewe Jwo. Lame [ uo. [vine | s0p Svecimen for Pathologic Examination
O erenations j
> TRARSPORTATIORS ] [DOMAN OR [JMATERIAL
D 1eseecTions CHART BEGINS Surgery Schedule Desk
D_sturs i S CHART ENDS Surgery ochedule Desk
V. sronasts L CHARTED BY DATE
ISTARCE VRAVELLED T, R Fll vt ot sewr mitt wnr wmer ween aman e i

PRESERT

resent gz 2 -
OETAILS OF { yyopasry) METHOD DETAILS OF { paopostp) METHOD £ f: . %

-----
-----

1. OV
2 M= 11 ohumys OoolDvVv
s - 525pee - |ODODV
« =20 s Spec oDV

Marantd
w oty

st n
LU T

s Stamp Patient's name on|@) '
| Oorm us ssograpn
2 plate

« Put specimen form uit!J
[~ OtBer 10105 &bd Chart |
s until case comes up

A £5 we. ODIDV

lo| , OoDv

3 Take form into Operat-
ing Room along with
19 Chart and other forms

i »
‘ 1o Delay (until case is

completed)
11

12 1f 8 tissue specimen -
——CircmiEting TiXIsout

s form

. |s Accumulate forms and ),
16 -
w7 Deliver accumlated

forms and specimens
1w to Laboratory

20 If mo tissue specimen & oDV
— Nurse vrites None

2 and signs form

2

s File form with "None"
oo It In Patient's

2¢ Chart 24 Oo DDV
E3 n OoolDv
- » OoDV

! I"I )
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' FORM LM3D €02eB

SUMMARY

LMSC-682684

no. __4®

LOCKHEED MiSSILES & SPACE COMPANY PAGE ___OF

FLOW PROCESS CHART

e & = = =

PaESCaY PROPOSED | DiFFERENCE
w0, [ Time [ mo. [ T [ wo. Jrine | so8 Permission Record
O ortmatiONS R
> TRARIPORTATIORS ' [ MAN OR JMATERIAL
0 ixseeciions iR CHART BEGINS Emersency Room
D dELavs . CHART ENDS Emersency Room
V  stomaces L CHARTED BY DATE
OISTARCT TRAYELLED FY. 2P F1.| o e " mesty  wermr [ 1) MWLIFT  CLtwsmary n:::'::u.
PRESENT g .3 = |, PRESERT £ [ T
DETAILS OF (noram) METHOD i Eg s 5 JEE _='§ DETAILS OF ,",,",,) METHOD :8.8; §|EE :':'
: - £ 2 = ¢ 2 |32

y Fill out Form for

proper Per.ission -
: Date and Time vrepared

« Patient or Gusrdien
[~ signs form |

¢ Form goes with Patient
— €0 be riled Im Cnart |

OUDVv
oODVv

0DV

OBEDY

ODIDV
oDV
oDV
ooODv
oDV
ooDv
OoolDbv
OpDV
OoIDV
oDV
ODLDV
OoUIDV
oDV
OoODV
oDV
oDV
oDV
OOLIDV
OOV

» ‘ _

OoolDbv

s V-27

o
-
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LMSC-682684

. NO. _ ha
“ o ot lof 2
. LOCKHEED MISSILES & SPACE COMP PAGE OF
TR LMSO SO0 SUMMARY . —
PRESLET | eroPosEd | oiFfeRence FLOW PROCESS CHART
‘ no. | Tome [mo, | veme [ w0, [Tine | y0p In-Patient Medication Cards
O erERatiOns B E
> TRARSPOATATIONS D MAN OR ) MATERIAL \
O tesetctions CHART BEGINS ____ At Nursin- Station /
D stn - CHART ENDS At Nursing Station
v_Steusts ' CHARTED BY DATE
DISTARCE TRAVELLLY F1.| > P T em  mn em wmr mn we e nmeen e
' - = 2 -
DETAILS OF ,','.',’:,'!'.) METHOD DETAILS OF (,',':,':,',',) sevoo | £ e . f|Es
o £3 5 2 2 )z
[+ _vrite Medical order ! con ar <ed. | OOODY| |15
fcati rd i -
. cation recf) ed .1:3 DEDV
| * Transcrive to Xardex | i3] 3 oDV
. « Medication Card oODv| |2
destroyed
s Preparc Medication Cnrgi ] , ) ootbv
¢ - ¢ If Pre-OP - Nurse OD[ZDV
S . places medication card ,
7 _Stamd Charze Ticliet 4111 in redication ea=d zacl DDDV L6
b fillirz.in required
[+ Druz or Medieine ‘ s OAIDV
. , Delay until nedication [OD[OV
15 Tequired o
w Pull and retain cony $ e QoL IDV
of Charce Ticlet at y
11 _Nursin~ Station 11 Nurse tgkes form and ODDV /o
- : medication to Patient'’
3 el IQoODv
13 Take balance of Charge 13 DDDV
Ticket to Tharuac
“ o J 14 Medication administereq ODDV
«s Delay while order-is . DV
TIIled
1. w Nurse returns to ODDV
Nursing Station vith .
w7 Return to Nursing 17 form - OE[)V
Station with druzs
1" 18 ODDV
4 IS STAT - Nurse takes . ASdninistration of med- DDDV )5
medication card and Ication recorded :in .
20 medlcation to -atient'g 20 vatiert's cnart & karddfDO[DWV
rooca
21 2 " ’ mv IL
» Medication administered a_ Medieation card des- | @DV
’ trored
21 23 OOEDV
2 _Hurse returns to Nurs- 2 If PRN, Timed or Beatid O OODV
—InZ Statlth wIth TOrm ]
23 28 Nurse »laces forus 1, [}DDV L6
2 or 3 in oed-
» # cation card rack DDDV
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LMSC-682684

_ NO. __Ld
LOCKHELD MSSRES & SPACTTONPANY PAGE_20F_ 0
FLOW PROCESS CHARY

In-Paticnt Medication Cards

FORM LMSD 89208 SUMMARY -
ragseaT PROPOSED ' | DiIFFCRERCE
0. | ViRt [wo. | Timt mo. | Yiwg JoB

O  oPEasTIONS

D TRANIPORTATIONS [ MAN OR [ MATERIAL
O tuseecTions . CHART BEGINS ALTHOTSINT STation
D_oeuars : CHART ENDS At Nnrsing _Station
YV sTomaces s, CHARTED 8Y DATE
DISTANCE TRAVELLCD FT. Hal FI.] wire  maty aow e wter  ms MERrY Gietestt  gessel see.
s ragsear sz f z
rreseay FEEH] $ 2 ¢ s |3z)==
DETAILS OF ("mm) METHOD EEI DETAILS OF ("mm) METHOD ER PO ) -
=12 > ° lg: s g2 EM HE

P AN Weds oDV
: D1 OoldDVv
» N-5.4 OooDVv
bt oo0Dv
s N-I7 ' OoDV
¢ Prc.op OoDv
> N-3.3% - Oo0DVv|
s PRN e Tiamed oobv
s N-4-4 oobv

Delay until medication
I required

3 Nurse teles forin and
medication to —atient'
¢ room

Medication administered

o Nurse returns to Nur-
sin/; Scation wita
s Form 1, 2, or

3

20)1, OoDvV
12 Aug-Al Neds oDV
n D-11 ODODV
6w N-96 | OooDV|

11_Administration of méd-
ication recorded in

12 vatient's chart_and
kardex

4 Medicpiion caxds
2 or 3 renlaced
1S in Meddieatinnm Crrd Fael

17 Delay durin~ oatient's
stay '

19 Nurse discards forms
when medication is sto:f

20 ped or sracn eident
leaves

2t

n n oDV
2 2 OO0V
s " OolDV
b s ] oDV
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LMSC-682684

no, __le
LOCKMEED MISSILES & $PACE COMPANY PAGE ____OF

FOMM LMSD 09208 SUMMARY -
Pacstat . PROPOSED | OIFFERENCE FLOW PROCESS CHART
wo. | reme Twe. [ rome Two. [rine | yon Nurging Care Plan
O ePEraTions -
> TRANSPORTATIORS O MAN OR (] MATERIAL
O especTions CHART BEGINS
D oELars : CHART ENDS
YV sToraces : CHARTED BY DATE
S13TANCE TRAVELLED A8 1. 1. wrr Wi Mn et et |, enT s u:::'::l.

DETAILS OF (,’,'.',':.'ET,) METHOD

¥E[2E]| oeTalLs OF (,"m,,) METHOD
S

PREIERY =

s & = 2
s = = 3 =

y Return to N/S from
admitting natient
2

s Reviev patient out- ‘
standing M/0 énd M.D.'s
s instruetion -

s Initiate care plan
based on M.D. orders
? associated nursing

routines
[ ]

1o Formalize care plan
on kardex

12 Enter treatments,
medications, tests and

w care ordered by physi-

—clen

"

¢ Patient is discharged

17

e Place Kardex with
€n n
s Charge envelope

S~

20

n

S

a3

i

s - A/—/é.é’

78
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LMSC-682684

ke
LOCAMEED MISSILES & omé'o-{m rAGE_l_OFi
FORW LMSD 83240 SUMMARY . FLOY PROCESS CHART
PRESERT PROPOSED | OIFFLREECE
wo. | Time [wo. |-veme | wo. ! TimE | s0p Request lor Transfusion
O ortaaTIoNs T
> TRANSPORTATIONS ~ O MAN OR ) MATERIAL
O esrecTions - cHART BEGins _ At Hursin  Station
D dELaTS T CHART ENDS At Nursin~ Station
Y stomaces CHARTED BY DATE
DISTANCE VAAVELLED T, o FT F1.] wre  weatt mm WY wG? e SR Greteant  cassed 8%,
z resear gz ¢ s
rREsERT Zrlas £ 2 : s [8=]=2
DETAILS OF <"mm) METHOD ;E ot DETAILS OF ,.mm) METHOD g §E: FEgE
1] - = 3 a .-r-—'-
1 Urite ledical Order 41 «Dr - 1.7 OODDV

Transcribe to Kardex

IN-43 Gud Xpnie |ODODV
T|s Ava. N- (4.5 oDV
. OoDvV

Nurse stans form vith
BAGT TS50, T8N LLace

7 Nurse fills out form
tarourin Aistory. wor-
s tion .

o Fora delivered to

S "
I2TOTCTOT,

11

12 Delay while Laboratory
[ Checks tac availeoility
v Of the required blocd
BRAEL

1s Receive cowr of Form
from Laborator;: when
v Blood is available

w Copy of form is affixed
on na,€ 1n paticnt's
19 Chare

21 Delay while Doctor
checxs and verilies
22 blood t:me aveilable

23

24 _Iharse receives bloed
and coies of form Iron
25 Larorrtor:
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FORN LMID 80288 SUMMARY

LMSC-682684 .

i
o, M
LOCKNEED MIBBILES & SPACK COMPANY PAGE _ 2 OF _3_

FLOW PROCESS CHART

double checked and ~

4 Nurse completes "Pre-

tTransTusion portion
s of form

, Delay waile transfusion (O
—tsdone

s If Tranfusion Reaction
——OTTUYET

w Nurse stors transfusion WL

,, Nurse £ills out Revort | P>
o trasiusior YeartIon g

¢ Nurse co-toletes bottom

secion of Request for
17_Transfusion Form

Place cocpy of

in Fatienti's coart

29 Form . comy of

and transfusion
22 kit talen to Taboratory

2a If Transfusion is Good

;s Nurse comdletes bottou

- —— ———

[T PROPOSES | DIFFERENCE
so. | Yint | we, [N | #0. [ TNt | som Request for Transfusion
O sPERATIONY
> TRAISPORTATIONS O MAN OR CIMATERIAL
O ssrections CHART BEGINS At Nursin:- Station
D CHMART EXOS At Nursins Station
V  sterasty CHARTED BY DATE
DISTAREL TRAVELLED FT. LD 1. were ity ww wmir  we - eI DLImieaTg nﬂ-u'“..
resent - z
DETAILS OF (,’,':,':,'l',) METHOD :5| oevaisor (,",,m) wevwop | = £ E . 3 |dE|=:
= £ 5 5§ f |32fF¢
. 19 oDV

. ~ |ovODv

. Oo0DVv

sl | OoDVv

. Colbv

‘ Ooobv

, OCoDv

A ooODv

. ' oDV

10, oDV

" oDV

2 : oolDv

391 O 0ODVv

" oDV

" ooObv

i oDV

. oDV

" oolDv

81, oDV

" ODDV

n : ColDv

" ooDv |

" ooODv

24 ' OD DDV

(Sl OootDv

x Oobv

— s e — e —)
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LMSC-682684

wo. _4f
SUMARY s LOCKHEED WIDSHES & SPACTTOMPANY PAGE S OF_O
FORM LMED 80208 UMMA - - “nuss UM
racsent PROPOSER | DIFFERENCE FLow p RT
wo. | voue [wo. [ Tawe [ wo. 1w | yop Request for Transfusion
QO orerations - : :
> TRANSPORTATIONS . TJMAN OR [JMATERIAL
O tasPECTIONS : CHART BEGINS At Nursin- Station
D piuars . . CHART ENDS At Ilursin~ Station
V  ostomasts L CHARTED BY DATE
DISTABCE TRAVELLED fT.] FT.| wnr oty sesr ity eaer mer SR ILmieAT( uﬂ:'ﬂ._
PRESRT H rRESENT £z s T
‘ ' HE EEEH s &3 s |szfs:
DETAILS OF (,",”") EH i DETAILS OF (",,,,") METHOD Ffof ;g EEE

1 Cony of Form
nlaced In Patient's
2 Chart .

« Copr of Form and
ennty blood container
s talen to Letoratory

7 Delay durins Patient's

o O . oDV
. . oDbv
1o Form with Patient e OO DDV

u Fecords arter vations |ODEDV]| | |, OpODV
oo loomov | . OoDv
;s OODV| | |w OoDV
" ' ORDV| | | | - |OoCDV
- oRUDV| | | OoODVv
. ORIV | |, 10000V
o -_|ORLOV| | |, oDV
" ODEDV| | | - OoDv|_|
5 OODY| | |w oDV
. ODLDV| | |x OODv
a ODDV| | |. oDV
u__ ORDV| | | ooODvV
o _1O0ODV] | s OoODV
8 ODODV| | a O 0DV
i OOV | | oDV
s Jooov) | . |OoODhv
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LMSC-682684

no, 8
FOAM LMID 09288 SUMMARY : ““""F:;"';"Rmocé SPACTE COMPANY PAGE__OF___
nesenT P20P0SES | DIFFEALRCE $S CHART
90, | vime | mo. | vime | wo. [ vemt | jon Anesthesie Druc and Supnly List
O ornations L
| > 1RABSPORTATIONS [DMAN OR ) MATERIAL
D srretiony - CHART BEGINS
D sum . CHART ENDS Eyyer K o 1-
V_stoniuts CHARTED BY - DATE
O 13TARCT TAAVELLED 1. s fT T wn wit o oty wier wmer MwrY Qemian cobeet'see.
. sz ¢ -
DETAILS OF (,'.':,':,'E'.) METHOD 2%| oeraws or (,',',',':,':,) wevoo | 2 F O . 3 [
ss $ £ 5 5 2 (22023
1 Stenn Patient's Naice on J] + Delay (while Coarre ODD v
: : ssoTrEng Ticket nrenared)
: plate . Y ’ O V
3 3 Staple List to lst coa ODv, 1s
- of Data Shcet
« Put 1ist with other . & Saee Oool0DVv
TOITS arg SBUICnt S - -
s chart until casc cones s OODDV
un
. ‘ oDV

y Take list into Orerating
[~ Room alon. vit) COBIt |

s and other forus

. D-4¢ oDV
¥ 2-as _ |ODODV

; s
10 Anestheiolo~ist [ills

out tor:. all durin
n cese

s After case is comleted i 01 : oDV

1
| TOLUrn LISt ¢0 ourg El-v_l,

1 Schedulin; Desk

18

. Delay (Vorkinz with " oDV
——Date Shect and CAuTrE |

. Tcket) ” oDV

w Roview List (alons wita
Data Sheet) to nrevare

0 cwza:_c TJE :: J’Q“
druce used

22 Delay (wnile Charge
[~ TIcKet »reared)

i | OCo 0DV

24 Review List (alon:
Wit RSN ] 4
prenare Char;e Ticket
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I

FORM LMD 80208 SUMMARY

LMSC-682684

41 " NO,
LOCRNEED MISONES & SPACE COMPAMY PAGE__ OF ____

FLOW PROCESS CHART

DISTARCE TRAYELLID (28 it FI.| qury

ragsteT PROPOSED | DIFFEAENCE
so, | tiwe [wo. | vimt. [so. [riwe | jom Medications & Treatment Record
| O oreaavions -
> TRANIPOATATIONS . [CMAN OR TJMATERIAL
O eseeeviens . CHART BEGINS Nursins Station
1) oriars . CHART ENDS Nursing Station
Y svonaces N CHARTED BY DATE
T MM Wi wIt Wt USRI BLESETC  celser ses.

-
DETAILS OF (,,':,’:;E’D) METHOD

DETAILS OF (nmm) METHOD

PaESCaT

3
3

(IPIITT]
Hretion
10
olavantt
"
ving 19
LITTL 1]

1 M.D. vrites order e 7]

HE
Sunmarize treatmc;nt, - ODDD EX-

patients reaction, and
oDV

s R.N. reviews M/O and <]

unusual event in
oDV

signs orf
’ 4

OUrsing notes
OoolDVv

s Collect equipment and —e

oDV

supplies nccessary
¢ for procedure

MO - 1.7 oDV

N - 5T oDV

s Move to patients bed ' Y

oDV

oDV

yo Adzinister treatment,

oo0Dv

therany, procedure

OoUDVv

12 Observe patients re-

oDV |

action and resjonse

oDV

1¢ Conclude treatrent and

OoODVv

15 able

leave patient comfort-

oodDv

oDV

vz Return to N/S

oDV

ooDv

Dispoze of soiled or

1000Dv

used satcrial
20

oDV

12,

21 Enter treatrent in

OCoDv

record per procedures

ooODv

OooDv

oDV

22 ] 22
23 Note unusual event 23
24 n
2s 28
» Ll
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: LOCKMEED MIBSILES & BPACE COMPANY PAGE_1 OF.
FOAM LMD 80268 SUMMARY : FLOW PROCESS CHART
PRESERT PROPOSED | DIFFERERCE
10. | Tiwe |wo. | TimE | wo. | Tinr | yos Intravenous Solution Record
O OPERATHONS .
D TRABSPORTATIONS TIMAN OR TJMATERIAL
D imsPecTions o CHART BEGINS At WUrTim;, Station
D _oeuars L CHART ENDS At Nursing Station
YV storasts S CHARTED BY DATE
O)STABCE TRAVELLED fr. T, FT.) wer  mare sem wsteer  wesr  mer seeueny poemneae cabeet e

PRESERT

PRESENT DETAILS OF (nousu) METHOD

DETAILS OF ("9”,“) METHOD

nsncties
sHTARER

Q [

0.7 v Tare I.V. solution to
Patient's roou
2

y Write liedical Order

J2| 3 adninister solution

. Transcribe orde:r to
Rardex ’

'7 s_llurse gheels —vo-reos
of I.V. solution cach
8 app*

Stamn Intravenous Solu-
tion rececord form with
natient's addressosranh
vlate '

S5

6| s Data rceccrded on o
sourl) resarding, solu-

j

2

8 Place jorm in Patient's
Chart

s tiorn: ant., addcd: Jm
ne:> rinutc: ¢¢'s als
ot

e cd: and rumnins ¢

10 Stario Casrre Ticlict
witn Patient's address-
1 _orranh nlate

12 Tirse initials "o-
hourly and rceords
7)1 _necessay cocihs

13 F11) out Cher-e Ticket
listing required type
4 of intravenous solution

18 Cvele is continued vntil

15
. Doctor cancecls order
16 Pull and retzin cony of V9 e
cherce ticket at Hursing Do ‘e .
) .
17 Station . ctor cancels order .7
~ 18 18
o Tale reaninder of 19 Dela axrin
s Cnar ¢ Ticlet %o sta:
20 Ceniral Suo»)-- 20
| 21 21 For- with Dot
s . L S A
Delay while order is ?nart‘aonﬁ to .ad
22 . 22 Compyes A Ak Teat
filled leaves
23 23
2 _Patient's Rardlox Cand S

24 Feturn bt flursin: Sta- |

tion vita I.V. solution

(25 Pt pos—iss Limen
Ticket

26

destroncd ater oricnt
435 leaves

2 ‘ODDV '

b em o — .
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4k ND.
LOCRIEED MBOIES-§ 8PACE COMPANY PAGE_>_OF_2_
‘FLUIFQOCESSCHART

raLscat

PROPOSEY rerLezele

wo. | viwe [wo. | remg [ w2, “reg

JDi _Intravenous Solution Record

O orfearions

> TRARSPORTATIONS

= MAN OR [JMATERIAL

At TIars1m- station

0O asrecvions CHART BEGINS

D ofuars CHART ENDS At Nursinc Statick

V  stonacts CHARTED 8Y DATE

OISTANCE TRAVELLED FT.| (43 P wery mir &N et ot wey  frmmger pueNiTt ll:“l:..

PRESEETY
DETAILS OF (nonsso) METHOD

5 '§xf=2) pEvAnsoF (m,m,) mewor | £ £ £ . g )Sg|==
HEEMEH $3 5 2 & |3:82
..... e

1 Conies of Paticnt's

“CTharse Ticketls destro;ed
2 after natient leaves

3

4 Retain Patient's addres

so-reph nlate for 2L
s ~ours efter neticnt

leaves
8

7 Patient's addresso;ravh

~lete destroed

20

22

23

L L, P-1.7) 2.4

2 ” o l?-(or&gg/c oomv

ollanig

OOV,

oDV

oDV,

oD,

oDV,

CoDv

A
1
|
|

oDV _ L,

OoDvV_

oDV

ooDv

2 _ OooODv

o npvdl
ooy,

D |O[IDV

E OooDv
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No, _4m
. LOCKMEED MISHILES & SPACE COMPANY PAGE ___OF___
FOnY LMAp e SUMMARY . FLOW PROCESS CHART
PResEaT PROPOSED | OIFFERENCE
wo. | vime | wo. Jirems [ wo. [vime | jo8 Parenteral Fluid Sheet
O ortrations . :
> TRANSPORTATIONS . CIMAN OR ) MATERIAL
0O tasrecT)ond CHART BEGINS Tursing Unit
D otiars S CHART ENDS Nursing Unit
YV stomasts ’ CHARTED BY DATE
DISTANCE TRAVELLED T, v, FT FTo ware  waft sewr  wamstr eeter wner  BIERUIST RGN cebent 3t0.
sresent !*ig U Y A PESCRT R = [Z2fae
DETAILS OF ("”"“) METHOD %5 £ ox 3 E :§ “DETAILS OF (nonsn) METHOD TiOE o IEEIE
v Med Order written 7 7 1 ODDDV

, Enter type of [lluid,

= » b ’
. date and hour started

s Administer fluid

?

e OBODY

o Enter arount infused,
ate and nour compnleted
. .

11 Bind into watient chart

13 Post to I/0 Shect

"

- ! D : ;1 3
1s One' sheet each infusion|\ @

17

2 2 oDV
2 2 Ooo0ODVv
» 2 ODDDVF__
2 e 1ODODV
s . s {ODODV
R ] T . |ODV
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Pom Lus3D s81eE SUMMARY FLOW PROCESS CHART
resgat PROPOSED | DIFFERENCE ]
wo. | vime [wo. | miwe [ mo. [ Tinr | 508 Anti-Coa-ulant Sheet
O oreratyons H
> TRANSPORTATIOBS T)MAN OR [JMATERIAL .
O eseeetions CHART BEGINS At Nursing Station
D - oLiavs CHART ENDS At Nursins Station
Y  svomases ‘ CHARTED BY DATE
DISTARCE TRAVELLED ¥I. FI.| pest  wary  eemr wmtmr st wer  srLY eI cafsed Be.
: H resear \ - -
DETAILS‘OF( 3 2Z| DETAILS OF nomu) uETHOD | = £ E .
- H H $§ 8 €

t Urite Medical Order

3 Write order for blood

test
4

s Nurse »revares form

; Rurse ulaces form in

rb__ GTIENt 'S Cadrt
1]

® Transcrid tor'
orders to karde:r (Rand)
19 rard

11

12 Prepare nedication cardd

13

s Prepare patient char:se

ticket for medieation
13

6 Pull and retain coor of

vatient's charje ticket
17

8 Take r¢izzinder of ehars

ticiet to Pharmacy
19

20 Delay wiaile order is

filled at Phan:acy
21

22 Return to lursin- Sta-

tion with nedication
23

28 Delayv_until redication

is reguired
25

LOCKHEED MISSILES & SPACE COMPANY

N

Take medication and

fiedication card <o
natient's room

Check medication to be

riven aZainst nedicatio

(]| 4 card ‘
(]

5| 7 _sduinister rmedicetion
[

11| s Return to Mursin; Sta-

tion with card

J-}{,; Record adninistration ofj
—Trmedttatiomror st |
3 hand side of ForzD-12h
1714
ys Renlace ucdication card
in redication ri.:€ Rack
2
13- Delay until blood test
15 reqguired
18
9 _¥Fre-are Lavorator.
‘ Test Tora
20
21 lurse tulls and rciains
COD7 Ol Loporator, T€st
22 Forn
23
2a Takes reza’nder ol Test
: FOT., o0 OOFacoT,
s
F 3
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pldanlieli it SuRARY : FLOW PROCESS CHART
LAY PROPOSED OIFFERENCE i
w0, | Tiwe | W0, | VimE | #0. | Tine | joe Anti-Coagulant Sheet
O oPERaTIONS By . .
> TRANSPORTATIONS C [ MAN OR [JMATERIAL
O ieseecTions CHARY BEGINS At TarsTn Etat:on
D seravs -  CHART ENDS At Tiursin; Station
¥ yromacEs 2 CHARTED BY DATE
DISTARCE TRAYELLED T, A FT.] parr  maty wm entety e wer SR quiematt  cagned aie.
f meson METHO 5 % :'. g |§s]==| pETAILS OF nmn) METHOD
| DETAILS OF (p00poses o |3 % ¢ z §|i¢ 3 POPOSED
§ 28,8 3 |3=)23 _
 Delay vhile test is ' D.. 1.7
TOac Y anel, rod
: 2 - 1.
» Recedves coy of fern 3
from Laboratory with
4 test results 4
] B
¢ Record test results on /o .
lelt rand side o. .Joru
? ?
- v *
o Affix conv of Ladoratory 3 s
TCStT Fori on & »Hace 1in
! s Patient's chars .
10 10
11_Repeat e:-ele until X 11
Doctor cancels orders
72 12
13 Diseard uedication card 3D
14 14
s Delay durins: patient's -
auu'.
18 16
17 Formm vilh Patient's 7
cnart scne to r.cd-cal
18 _Rccords vhen vatient 18
lcaves
18 9
20 Fevdex (Rond) Card 12|20
discarded :
21 21
52 Conics of -atient 2|22
cnay e (ZCIiCCls dliscarde
7‘23 _ 3 P
24 Comies of Laborator JJ 24 _ e
Test Forzs discarded
| 23 1 ODDDV 2 ) 3
- - ooy | .
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no, __br

LOCRKERD WMISSILES & SPACK-COMPANY PAGE ___OF

FOmM LMED 80208 SUMMARY
mLsEny DIFFERERCT Fw' PROCESS CHARTY
w0, | vime Jwo. [:rowe | wo. [Tine | s08 Delivery Room Record
O ePfeations
> TaaasPoR1a11083 JMAN OR [J MATERIAL
O esrecTIons CHART BEGINS Maternity
D oEiars CHART ENDS Maternity
Y stotaces CHARTED BY DATE
OISTANCE TAAVILLED FT. T .| an wirT eem  wmirr  exsr -n nn nwsan mﬂ._

reEscar

1] om 5

s Insert copies in

"Mother's chart

n  Forward copy and baby

to nursery

1w Insert copy in babiles

chart

, Add delivery and beby |@HED)

DETAILS OF (,'::,’:,':,) METHOD gg ;:g DETAILS OF (,.mm) METHOD E E : s é gg ;g
« Fill in top (3) lines [ nE ootDv| | |
: : OoliDVv
1 Insert form in chart |€ B N-12.4 OoodDv
. - . OoODv
s Keep in chart until s ODDDV
, oY 15 Pom ‘ OoODvV
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PagslaT reorostod DIFFERERCE
0. | TimE Mo, | tiME | WO, [ TINE JoB Sarrory +a Sheet

. NO.
LOCKHEED MISSILES & BPACE CSUPANY PAGE __ OF

LMSC-682684

kt - bu

oPERATIONS

TAANSPOATATIONS

(O MAR OR [J MATERIAL

[
[=)
) sespections CHART BEGINS Sur-er: Schedulins Desk
D orLars CHART ENDS Sur ¢xs 3chedulin~ Desk
YV s100saes CHARTED BY DATE
DISTARCE TRAVELLED (A8 Fl.] wn MmN o et s L U TELA XTI ] u:-'::'::o.
PRESE ' . H 'IE;IIT g5 ¢
" . =2 s
DETAILS OF (nemu) METHOD g DETAILS OF (,",,,“) METHOD I
H ) .5 & 2 3

 Stamn Patient's Rare
on Data ooects (3o

2 dunlicate) usine addres
50, rann olaLe

Put Data Shects with
olieYr i10nhs and l'evicne
chart until case cores
un

7 Tare Data Sheets into
Oneratin- Roo: alon:

8 with Chart and cther
forus

»

10 Circulating: Kurse fills
[ ont DEtTOIEe S
sy durin- case

TCLU  LAdVED 0uCULs WO

1a Senedulins; Desk-

Review Data Saects in

order to nrenarc Oer-
17_atin~ Roorn Caar e Tichet

Dela; (Wnile C.ar e
L1CnCh JTCONIrSd/

Transerive ‘nfornation
on Data 3aect to =cr-
22 anenc Sur ey Io Eaol

3

2¢ Revicw Drta Saccts in
order to rcaase Caaro
2s Tleret for druz uned

=

g1+ Delay (Vhile Caar:e

Ticket Prevarcd)

3 Revieuv Data Shecets in

order tc¢ wrepare Caarge

e« Ticket for su mlies uscd

¢« Delar (Mhiile Charie

. Tie:et 're -ared)
10 +

Se arate Date Slucels -

Sue ond o ., i L.CCuau-
Jation Rox Ter lled.

hccords e a

94110

;dold st coort of Deta

AT UNL L Toldold
fornms stanled to It

j.0

& Tile 1st co . ol Dota

Saeet with attacihied

B
13 10X

~J17_Hold Datn Sheet and
attached Toris Jorr one
18_montn
19

ror:s

20 Disenxd

#512
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. no, X
- LOCKNEED MISSHES & SPACE COMPANY PAGE__ OF
FORM LUMSD 20266 SUMMA K ROC CHA -_——
RESENT pnorasto | pesrerence FLow P ESS RT .
%0, | Tise |we. | TIRe | wo. J Vet | jop 0.B. labor Record
O oPERaTIONS '
> TRARSPONTATIONS . TIMAN OR ) MATERIAL
O 1n3rEcrions CHART BEGINS Maternity
D oELaYY ) CHART ENDS Maternity
v _stonscts CHARTED BY DATE
DISTANCE TRAVELLED FT. .o Pl FT.l wrr ot s WMa Wt wer MRLIeT DAAtr  cebaet Bee.
PRESERTY = rREsear ] H
e H 3 |§5(=2 £ f s |Ez|=2
DETAILS OF ("m,u) METHOD g §[E2[2f| pevansor (,.mm) mETMoD | 2 = F . E EE*
1 EH $ 2 3 % 3=13

1+ Read Doctor's Pre- 10| ODDDV
natal record

b, N-19.1 OODV

; Fill out top of form
¥rom patient's inio
« 8nd prenatal record

¢ Observe Patient

» Note observations and |[{
time on form

wo Wait until next obser-
vation

12 Repeat Steps 3 & b
until baby is born

s« Insert form in Patient|¥
Chart

2 n oDV
2 i oodDVv
" x L oDV
2 - 2 _ oDV
2 as . oDV
s O x_|Op0DV
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NO. by
LOCKHMERD MISSILES & OPACE COMPANY PAGE__ OF _

TOmM Li30 Beiee SULMARY ‘ FLOW PROCESS CHART
PRESENT PROPOSED OIFFERENCE
80, | TimE | mo. [ Teme [ wo. Jvmme | yop Record of Procedures

O oPERaTiONS

> TRANIPORTATIONS

) MAN OR [ MATERIAL

O 1aspecrions CHART BEGINS Nursing Station
D oELavs B CHART ENDS Nursing Station
Y stomaats : CHARTED 8Y DATE
OISTASCE TRAVELLED F1.| FT, FT.| qinr it ewr WMy vaemy e MERT eIt caseet she.
l st H ¥ PRESENT H
rresent Y . z [Es|az HEE I sz |Ez]==
DETAILS OF (nmm) METHOD izf=Z| peTansor (,",,,E,,) mevwoo [z £ F . I |EEE

1__Physicians record of

procedures sent to N/S
7 .

3 Summary is reviewed for

information
4

s Pull patient's chart

7 Bind report in Chart

9 Return Patient's chart

21

23
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NO. _5&

LOCKMEED MISSILES & BPACE COMPANY PAGE___OF
FLOW PROCESS CHART

safsear

PROPOSED

"o. Tinl [1-M

Tiue 0. |1

(114

108 Kardex (Rond) Card

O oreaavions

> TRANSPORTATIONS

TJMAN OR [ MATERIAL

O wusrrcyions

CHART BEGINS At Mrsin: Staticn

D ot - CHART ENDS tt Nursin:; Stetion
7 sToRaGES ', CHARTED BY DATE
CISTANCE TRAYLLLED FT. . .l aany wate  sswr  wiisty  watay noy DSPLIIY TLIWOATL ¢.:.'=':=.,
. ‘ g i rrEsest ‘ £z S T T
DETAILS OF (r'::::;:‘n) METHOD . 52[221 DETAILS OF (nonsn) METWOD | 2 2§ o 2 [E3|C%
NE $ 2 2 2 f |33z

1 Vrite lMedical Order
in Patient's chart

3 Nurse checks order

Nurse transcridbes order
to hardex (nand,) tard
[

? Fori 1laced in Yardew

¢ Delay durin- patient's
stay

" Trapscrite additioral
orders as the.  occur to
12 _tors

Boaa-dosiraced-alier

paticnt leaves

oLODV
oDV
ooabv
oDV
ORLUDV
OootDv
oDV
OoUDVv
oDV

ll\){a}c‘ [ Lul\vv MS

2 0o-o0

%-D: N- 3.1

. loooov]

.o OBV
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No, 5P

LOCKHEED MISSILES & SPACE courany PAGE _OF ___

FORM LMSD 80268 SUMMARY FLOW PROCESS CHART
PRESERT PROZOSED | DIFFERENCE K K
0. ] TINE | m0. [ ViME | mo. | TiME | jos Routine Nursing Notes
O oreratioNs ;
> TRAESPORTATIONS O MAN OR ) MATERIAL
0O a3ypecTyons CHART BEGINS
D otuars CHART ENDS
V  sromacEs CHARTED BY DATE
OISTANCE TRAVELLED FT. . 1.} wry Wt M WM wGr wer  SIeRLITY ELIRIGATT  ceieer 3ie.
DETAILS OF (,'.':,’:,':,) METHOD H i(22) oeTAns OF (P'I.:P’:;:n) METHOD | = £ E . F |ZE[°E
at|zs £ & 5 3 E E

+ Return to station

from vatient's bedside
z .

3 Pull patient's chart

[~ obscrvation, response,
¢ attitude, vrogress of

[ patient
?

o Return chart to chart

rack

¢ Enter pertinent data on

2 Oo0DV

s _ 000DV
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= wo. _ 54
FOMS LMSD 00N B SUMMARY ~ LOCKMEED WBSILES & GPACE THUPANY PAGE__ OF ___
T T ST FLOW PROCESS CHART
we. | tomt |wo, [ Tame | w0, | Temt | Jo8 Daily Nursinz Care Report
O orcaaTions :
> TIARSPORTATIONS TJMAN OR () MATERIAL
O 1eseecrions CHART BEGINS Nursin- Unit
D oeuars CHART ENDS Nursinz Unit
YV storsees - CHARTED 8Y DATE
PISTANCE TRAVELLED 1. . Fl| wrr ey o Mgy wmMe " HERUT Qs " ..ﬂ':!..

DETAILS OF (,',':,’:;['.) METHOD §§ :g DETAILS OF ,',':,’:,':,) METHOD E é § : 'g:' gg—. it
| | Heed Nurse or Charge 7 B oolDbv

\ Hurse initiates form . ODDDV

s : ooDv

« At 2 p.m., 10 v.n. and|@ 34 oDV

, Snorsation 0 . A — g2/ |lOoODV
‘ . | OooDV
7 Bach reported patieunt 5% ODDDV

. enterea s oDV
s R ooldDv
1o_Send to Nursing Office 7o ooV
werore SRITE change - Oo0Dv
2 2 OoolIDv
s " oobv
" " oDV
s “ oDV
. " OoolDV
. oROv| | |, 0lel D)7
. ORDV| | | ORDv
" oDV | |, 020DV
ES ORODV| | |w oDV
21 OOV | . OolDVv
. OOV | | oDV
a_ ODJ)V X OooDbv
24 ooubv oDV
s _ _ ooV b |OoODv| ||
» _  Joomovl [T Josmov!
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WOCKNEED MISSILES & SPACE TOMPANY PAGE___OF __

FORM LMID 30280 SUMMARY .
- PRESEAT PROPOSED DIFFERENCE FLow PROCESS CHART
B0 | TiMg Juwp. | YeME ] WO. | TINE | j0B Incident Reosort
O oreravion: o
> TRARIPORTATIONS IMAN OR [ MATERIAL
O mspections CHART BEGINS £t Wursin~ Station
D etLavs CHART ENDS _ L+ Huprsin- Station
Y storsces U CHARTED BY DATE
DISTARCE TRAVELLED Y. L F1.| wury e vt MY  wutey 11} [T LN NTITYS § “:m'“..
DETAILS OF (,’,':,’:;;o) METHOD §5(=2| oeTas or (,',':,':,'",) uetHoo | £ g R
HIH HEEEIE R

.

) Hurse rrenares form to
"Doctor’s Rerort -

2 section wisen incident
oceurs ‘

« Doctor notified of
incident

s Delav while Doctor
examines vatient or
? visitor

_g Delay wvhile Doetor £ill
T PoTOr 'S REore
w Section of forn

Ky

2 Receive comleted form
Trom Doctor

14 Send entire forn (3)
conies to Director of
15 _Jlurses

16 18

19 19

20 20

Zlv 23

22 22

22 _ 2

24 — 24

25 25 o —_ ]
. CH

I
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LOCHMERD MSONES & SPACT TOWUPANY PAGE OF
FORW LUSD 00788 CUMMARY - : -
Lot PROPSILY | Sisvagece PLOW PROCESS CHART
0o. | vowe Jwo. | vie | oo. [rime | jop In-Between Meal Nourishments
O orgastions ]
> TRANSPOATAT O3S - O MAN OR [CJMATERIAL
O sseecvions 1 CHART BEGINS At Rursing Statlon
D otuars i BN CHART ENDS At Nursing Station
V _avoracts T CHARTED BY DATE
B1STABCE TRAVELLLD F1.] R Fl.l et sunr  sw wisty wmer mer S [ e e
- 3
DETAILS OF (,'.':,’:,'l',) METHOD £| pevars of (,'.':,’:,':,) wemoo | £ f B, of|E|s
: : § £ 5 g £|3=]23

» Preparc Form
{Duplicate)
2

3 Stamn form using
addressograpn plate

s Tronsnit one copy to | OER( B oodDv
, Dictar Demrieent | 0DDS . OO0V
» File one covy.at i d 34 7 oDV

o Rursing Station

Wait for Ttem ‘ . oolDv

s2 Receive Notification

1w«  Delay " OODDV
s 1 oDV

s Discard Fom

3 ‘ v ” O DDDV

. OBDV| | | |oo0Dv
. ooV | . OoDV
. , OoDV| | |. oDV
[n (o ~ = B v/l ™ ooV
OCoDV| | |u ___|ooDv| |
s OolDV| | |» _ oDV
" . OODDV » L oDV
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No, "7
o D es2s SUMMARY ) - LOCKMEED MISSILES & SPACE TOMPANY PAGE___OF__
Aat LW L]
B PRESERT PROPOSED | DIFFENENCE FLOW PROCESS CHART
20, | TIME [ mo. | Wiug | WO. | VINE | 08 Central Su»aly Daily Reouisition
O ereraTIONg . e
> TRANSPORTATIONS S CJMAN OR (] MATERIAL
0 imspecTions i CHART BEGINS ACTTTOTTIN;, Station
D oLars - ] CHMART ENDS At Nursing Station
V__svonsss ‘ CHARTED BY DATE
DIYTANCE TRAVELLED FT. . Fl.] Wt et mn W WD R R RNITE  cainet aeq,
PRESERT T mesaar P - -
DETAILS OF (""”") METHOD §§ :E OETAILS OF (nomu METHOD ;:' ;. £ s § EH -
a2|Zs .-==::=:={

1 Determine Suroly
Requirements
2

. Y-38 - |OoODvV

) Dote Corm ard caeck off
suv Ly requirenents

\ S:on Central guere OO vl OSODV
. Dail; Regquirements Form . ODDDV
’ y oDV

o Tare comileted forn to
Central Sudaly
9

19 Dela- while qxder is
filled

12 Receive suinlies ordere
frem Central Supnhly

1a Roeturn to Nursing Sta-
Tion WiTE sunvllies but
¢ ot with forn

. v oDV
" 1 oDV
o 1o CoDv
20 20 oDV
21 21 ODDDV
_ﬁ 22 ODEDV
e 2 ooDv
2 2 oo 0DV
as 28 OO DC)V

s ] |Oo0NV
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6a,6d,6f,6g
wo. __

CoMPANY  PAGE___OF

—— mu‘r" srorased | oirsietuce FLow P ESS RY
L) 1
pe. | vt [0, Fyame | we. [ riet | sos In-Patient Charie Ticket
O orcrivions o
> TRANSPORIATIONS CIMAN OR [ MATERIAL
0O asrccerions CHART BEGINS At NUTTIN STETIDH
D oeLars CHART ENDS At Nursin; Station
T stoaaceEs CHARTED BY DATE
BISTARCE TRAYELLED FT. FT. FT.| wamy wany sovr wtklr W L1 eI QuemIeTE ui:ﬂ':!..
[
DETAILS OF '""") METHOD 5 3 OETAILS OF ( '""") METHOD =s
ETAILS reorosco I rorosed i
1 Write order when DDV 17| + Dela: durin~ Patient's
Tequired Py stay
oDV
2 2
s Nurse stanns for:n with _ DDV .1] s Discard co,y of fora A
addressograch «late A vhen natient lcaves
. _@DDV 4 D—t7
s Nurse contletes form by DDV 2 N-51
~I7stin; recouired arugs, -
¢ Sunolies or waterials DDV [
; oDV ,
0 Nurse »nulls and rctains DDV 1 o
couy of forin at Lursing| A
s Station ' DDV »
ooov| | |,
w It For pruss - coues |ODUIDV 1
of forx taken to
% Pharmacy . OO0V | .
3 »DDV 13
1¢ If For Sumolies - Copies . DDV 14
of fora tancn o 8N
1s Central Su:nl:- GDV 15
. OPpLDV| | |.
w 1T For Dietary Fateriely GI[DV "
Forn taken to Dietar: ST
10 DDV 18
1 Deia, waile orlde is DDV 18
— Iirrcq g
20 OR0DV 2
21 Return to Nursin- DDV 21
Station witn order out N
22 rone. Bf tre fome @ o/l DAv4 2 _
23 i . mv | ||
2 Use Stems ordered | OOODVv 2 .
.o ooV | ]
”n ) E.[)v % :
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_ no. __Ge
FORM LMID 80208 SUMMARY - ‘ HEED MISSILES & SPACL COMPANY  PAGE___OF___
rRESORT PROPOSED | OIFFERENCE FLOW PROCESS CHART
no. | teme [mo. [ Time [wo. [Tiwe | jop Stores Requisition For Departmental
O orEratIONs ] ~Supplies - to be Tilled from Pharmacy
> TRANSPORTAT{ONS O MAN OR ) MATERIAL
0 1aseEcTions - CHART BEGINS Surgery Scheduling Desk
D oELars . CHART ENDS Surgery Scheduling Desk
V. sronsces : CHARTED BY DATE
OISTANCE VYRAYELLED (A T T 1. mne mary on IR(Y  medey n IERUY uisiesTt uﬂ':h_
o PRESENT !-= g - [Gelam PRESENT ] 5 =
DETAILS OF ("mm) METHOD s E B I |§5]=Z| oETAILS OF nmm) METHOD s 2 F . E it

1 Take Daily Invc;ntory —'-L—n T .
of Drugs using & X ﬂ/- a4.a’ OODDV

2 checklist

g . oDV | -

« F1l11 out Requisition
Tor needed drugs 1in
s duplicate

s Deliver lst copy of
requisition to Pharmacy

7

o File 2nd copy at desk
R .

w0 Delay (until drugs
arrive)

Receive drugs - Pull
2 COpy ©Of requisition

@)
O
J
<

vy from desk
1 y oDV
s verify drugs received 44|, ODDDV

17_Discard Requisition

e 18 oDV

19 " oDV

20 20 oDV

z 2 OCo(IDVv

" 2 oDV

| 23 23 OODDV

20 " oDV

2 " Oooov| |
= ] = _ . _|0o0Dv]

| b ‘ : : ‘ ‘
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. NO. 61
FOBM LUED 82300 SUMMARY ‘ LOCANEED WITLES & SPACE CONPANY PAGE___OF ___
C TN T DO ‘ FLOW PROCESS CHART
wo. | Tiet |v0. | 11t | 80, | Timt | s08 Linen Report
O orEmavIONY
=> TRaasPORTATIONS N B DI MAN OR ) MATERIAL
O iesrections e CHART BEGINS Surgery Scheédullng Desk
D pELarvs . CHART ENDS Surgery Scheduling Desk
V_stossuts CHARTED BY DATE
DISIANCE TRAYELLED 1. B2 FI.] v wats W metats  wmer wet EIBALIT Qesiedtt  coseet Bie.
s 5 = 1z i <
DETAILS OF ,'::,’::",) METHOD | £ §= ML :E DETAILS OF ,',':,’:,':,) wewoo |5 E i . F [EE[iE
r = 2 |z = §3::z 8|5 H

y Daily preparc Linen
REPGTE - Estimate
2 quantities needed

s NM-9¢ oDV

"4« Set Form aside for

Housekeeping to pickup OOEDV . | . OODDV

.. - OOV " | Oo0Dv
. OO0V | | oobv |
" OOEDV " oDV
{ue OEDV| | . OoODV
" OV fre L oDV
" ooDv| | |. oDV
OOV | |. © o8 B)v/
1 | OOV | |u ‘ Ooo0Dv
" oDV | | ceapv
2 OO@V » OooDbv
. 21 Oov 21 ‘ OOEHDV
2 , oorOVv| | |, ooODv
n _|oo0DvV| | |a OODV
2 OO0V | __|oo0Dv
2 ' _ OV | |u _ | OootdDv
OoDV OoODvV| |
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) ro. 6L
h LOCKMEED MISSILES & SPACE COMPANY PAGE_ _OF___
O LMIO Bh1eo SUMMARY . FLOW PROCESS CHART
PRESERT PROPOSED | DIFFERERCE L
Wo. | Tewe | mo.] Yomr | w0, | Vine | joe Steres fezuisition for Departmental
O orEaaTION? A Sut - Lies
= TALESPORTATIONS 1 O MAN OR TIMATERIAL
) 1BSPECTIONS 1 CHART BEGINS At Tarsiny Station
D ofLars CHART ENDS At liursings Station
4V stomces oo CHARTED BY DATE
DISTANCE TRAYELLED F1. A FT.] worr oumy oy wersrr Wt mer MERIT TURIST  csaa Bee.
PAESERT !i :‘ w [Zn|oe f rresexy s 3 E « [Sc|ee
DETAILS OF (,nm“) metwoo [ 37% E . ¥ j§z]eZ| pETawsor (,,mm) METHOD £ 5 8 . F|iEE
§-8 8 3 8 [E-[8 ‘ £F %2 E|[sE:
+ Cneck area storeroom L) S|+ . oDV

4

i : N-H2z2 Ol1DV

Tor quantity ol supnlicg b
. -

» Note requirenents on
fora
4

s Take-form to Main Stored
roos and leave

, #ait for sumplies to
BTTIVE
[

Q
O
8
<

¢ Rcceive sunnlies and
Tors
10

1y Checl. of? su=s—lies vs
form winile deliverer
12 waits

1« Return form to deliverer{@

16 Store sun-lics in area [X

i storeroon . ODDDV
1 " oDV
" s oDV
2 2 ‘ oDV
2 2 oDV
n n oDV
n n oDV
2 [ [ O 0DV
s | s ____|OO0DV|
= ] s . . ___ JooODv
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. NO. bm
FOmY LUSD 20200 SLMMADY mmm'mm&smmmkr PAGE___OF ___
oeTsdst PROPUSED | SIFFERINCL
wo. | Tiur |mo. [ Tewtf | wo. [ vist | ;o8 - Diet Cards
O er(oaTI08S -l
=D ThassseRtaTIONg . D MAN OR ) MATERIAL
O teseerions : CHART BEGINS Nursin: Unit
D ottars ‘ CHART ENDS Nursing Unit
V__stomuces | CHARTED BY DATE
O13Tanct TadvELLED AL oo FT. .l mrt went s @i Wt WET IOLINT GLISIATE  casees a4,
. PESERT !”{i : s [3=|a= resent s < Iz2)ee
OETAILS OF (gugposry) METHOD | 30E. = . F [3Z|E) oEvawsoF (nmm meop (2 k. ¥ [3E|%
SR N L e {EEEEEEE
, Menus received from ) .5l oDV
Dietary o,
: : oDV

s Distribute licnus to
patients

s Assist natients as
required

7 Delay -raile rmenus are
marked

$ Collecs car-ed
menus end creck

1n_Send Menus to dietery

) with l/S jdentiricatio GODDV ? . | . ooUDv

[l
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no, _ 6n

LOCKMEED wresiLgs & BPAZTCOuPANY PAGE —_OF

rORM LMID $0380 SUMMARY Lo FLOW PROCESS CHART
-PREIENT PROPOSED | SIFFERERCE )
we. [ vume [wo. [-vowE [ wo. [ viet | so8 Diet Sheet
[ AN .
2> TARIPORTATIONS L CIMAN OR ()MATERIAL
O sseecrions ] CHARY BEGINS At Nursing Station
D etiars "' CHART ENDS At Nursing Station
V' s1omaces - CHARTED BY DATE
DISTANCE TRAVELLEO AR .o F1. Fi.| o sum s WM wisr e ST eI eatset see.
DETAILS OF (,'::,’:,':,) METHOD : § |8 :g DETAILS OF ,'.':::,':,) wemwoo | 2 £ E . §|E
L O L $§ £ 28 (3

17| 1 Ooodbv

+ Write Order

s Read Chart

)
?‘ OodDVv
s List Patient's Nane, &

Diet Diagnosis and
¢« Doctor

?

s Forvard to Diet Kitchen
QEIIT

» o oDV
" e oDV
» 10 ooV
2 2 oDV
n n oDV
E:] n oDV
» n oDV
" 2 oDV
25 oDV
" Oo0DVv
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wo. fo, 6p
. LOCKKEED MISBILES & OPACE COMPANY PAGE___OF___
FORM LMD 30200 SUMMARY FLOW PROCESS CHART
PRESENT PROPOSED | O!FFERENCE
wo. | Time Jwo. Lvime [wo. [rime | jop .?Qnotig Check List
O oreraTions S Fareotic Check T4at)
=> TRANSPORTATIONS 1 . CDIMAN OR [ MATERIAL
3 1asPECTiORS L cHarT BeEGINS ___At Nurgine ctation
D oELAYs CHART ENDS 8t Nursine Station
V  ST0RAGES b LR CHARTED BY DATE
DISTANCE TRAVELLED GR " GE FT.| mvr "wa sem wear et et MWL amnesn coles see.

- 3
PaESERT as = R EN
DETAILS OF (,,mm) METHOD : ; gg F| oeTaisor (,..,,m) ueTHOO ii. § izize
2 = (a2|Z% s = 3 a=2|=s

[ ][ osrreriee

1 Nurse orepares form

oDV
» Stevos 2 throush 11 o0ODv
, redeated continuously O ODDV
. OoolDv
. 113 fehift ooV
’ OoODV
. oDV
.. oDV
. ___ 00DV |
88, oDV
1 oDV
|1a oDV
o518 oDV
. oDV
10517 oDV
" . OColDv
" oDV
| Jao oDV

X OoolIDV
2. OolDV
2 OooDv
» oo DV
s OOV
» OolIDV

2 2

£
§
1.5| 1+ ¥urse oreoares new fom % Oov

s Murse going off duty )
[ ¢onducts narcotic in= | LY . .
ventory count with
— hrse coming on duty | L

¢ Yurses detcrmine if
ToUNt 15 COFTect based

700 usage since drevious

—_count

)

oIf count is not correct

10uginz various Ward
[ 1ecords

1zCorrect amount of each

s Shift change is recorded (DL

15 0ff=duty Mirse signs at
o1 Form

yyOn=Duty Xurse signs at
bottom of Fora

whetain Forn and delay
T S

2:Cycle revezted one ach
[ SOctessive sn1lt change | 3
until form is filled

23

2aForm sent to Phormacy
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wo.__Ta
LOCKNEED MSSigs & SMTLEOMPANY PAGE__ OF___
ot Lua0 peaee Susary o FLOW PROCESS CHART
§ PRESERT PROPOSED ] DIFFERERCE .
w0, | Tiwt [90. ] vimt | wo. [vint | s08 Deily Report of Patients
| © ertrarions
2255 19aSP021aTI0RS - CIMAN OR (] MATERIAL
0 1sseecions T CHART BEGINS At Wursin- Station
O stuars | B CHART ENDS At Nursinz Station
V' stonssts 1 - CHARTED BY DATE
SISTANCE TRAVELLED T, LR FTd mvr  wutr MM ety wetar ey SrwIrT ouerant  csieet'Sie
- ey | TR
DETAILS OF ,',':,':,'!',) METHOD | £ g § . % |iz[=%| oeTansor (,'.':::,':,) wemoo | £ £ F . 0§ |EE[E
i §:8 5 2 £ [|32]E2 $ £ 2 £ £ (I=°5
v Nurse on Night Shift / 2, DV 5] 1+ Delay until events ODDV
initiates form NN vhich require recordi X -
. : DDV : cocur OO DVv

3 Delev until events whic
require recording oeccur
4

L & Nicht Nurse comnletes |

anoropriate sections on

L ¢ back side of form

?

.Eveningz llurse complete DDDV 29

87DI0DrIeve sec.ions ony |
29| , back of form ¢

» Transcribe sdditionsl |@OOCIDV
events as they occur -
1‘ ¢ durinrs the evenin~ ODDV
hift
. PoODv

Eveninz Nurse lists eac OE[)V 5.5
oatient and rooa nwLben
.5y in Werd on front side
offora

o Transcribé additiopal
events as tney occur
s during the night shift

" Day Nurse receives form

end of night shift

13 Form is sent to Busines DDV
Office at end of evcninf; DDDV )

4_shift vith entries on |

both sides of Tfort: OODDV

s Deley until events
WwEkicn require recording
13 oCccur

D=y Nurse commletes
ADOTODTIATE Section on
s back side of form

24 17 A/‘ 20.0 A OD[I)V

1 OolDv

20 Transeribe edditional
events as they occur
21 £ v _saif

2 __|Co0DV

23 Eveninz Nurse receives
Torm I'rom Doy liurse at
2¢ end of dey¥. shift.

s
==

» X,
I | . ]
. . AN
RS
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no.
LOCRMERD MISOILES & SPACE COMPANY PAGE__ OF_
FORM Lo seee SmMARY FLOW PROCESS CHART 7b=Th~7n-Tk-Ts
PRESENT DIFFERENCE
20. ] Towe Pxo. T | w0. [T | som___ JCU-CCU-"R-TR-RR-Ing
O ertmaTIONg .
> TRABSPORTATI0BS [OMAN OR JMATERIAL
[J 183PECT 1018 CHART Becins __ Bursiny Unit
D _eturs CART enps ____Nursine Tnit
Y sremscts CHARTED BY DATE
PISTARCE TRAVELLED FT. Fl.l swrr ot swr  wEr e we T T caiaet s

DETAILS OF (,’,':,':,';',) uemwoo | = EvE

- 32
- PRESENT E s 1 .
iE(=g| oeTasor (,“,m.) uerwoo | £ £ E . 3 |§E|s
] H §2 s = E |k
a=|law > == o o |la=|e-8

'+ Recaive and attend to

patient
2

jEnter patient data

sEnter date and hour

[ ontared

£nter date and howr

| discharged

sSummarize work ore-

formed for patient

1At shift end start

new sheet

1351gn Sheet

14

isTransnort to Office

. oD
. OV
1sf, OooODbv
. K17 100DV
5| s ~ ORODv
. oDV
5|5 |OODV
_%. ooV
%ol , ] oDV
10 | ooV
%7 1 ‘ ODDDV
- OoodDVv
S| oDV
" OolDVv
20|, oDV
w oDV
. “ oDV
1 oDV
" ' oDV
) OoolDVv
a oDV
oDV
" oDV
= oDV
ooV
ooV
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, no, __T¢
' romw LMED SUMMARY LOCKMEED MISSILES & SPACL COMPANY PAGE___ OF
L 49208 ! — —
w
PeEsEaT PROPUSED | DIFFEAERCE FLOW PROCESS CHART
wo. | tine | wo. [ Time | wo. [rine | sop Nurses and Aides Daily Renorts
O oPERATIONY i
> TALESPORTATIORS L O MAN OR C)MATERIAL
D 1esrectTions I CHART BEGINS At TUrsins station
D oeLars : CHART ENDS At Tursin; Station
V_storsaes CHARTED BY DATE _
GISTANCE TRAVELLED F1. L FT.| eare waty  eowr  @str wtay e oL gLimtiaty CI:I:':}I.
rrEsent e z PrESERT £: 2 =
DETAILS OF ("mm) METHOD g £-3 A .'-.§ DETAILS OF (,“,m,) METHOD - f:- . ; §§ cE
+ Nurse nrenares Form at 55 OODDV
Befinnin; ol shilit - ‘
: 1] OLIDV
k2

s N-14o OooDv

s Nursc lists Aide's .
dally assignments on
a Forn

vy

Q
O
0
U
<

6 Nurse ives Fora wita
assignizents to Aide
7

o Aide reads Fori and
carries out ass:iznients

10 Alde records rertinent
TeENArks ocn rom

12 Forn ;iven to Nurse at
end of sairt

Zh ootV
151 OODDV

14 Burse cirecks Forn

1s Nurse rccords any nrer-
tinent renarks in
16 Patient's chart

1s Hurse discards Forn
aiter remar.s are

19 "osted

20 20 oobv

n 2 . oDV

2 2 oDV

E E oDV

0 24 oDV

25 28 . OD DDV 4]
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wo. T4

LOCKMESD MIMSILES & SPACE COMPANY PAGE __OF

FORM LMD 39290 SUMMARY | .
matsfsT | racresed | BeFrEREnce FLOW PROCESS CHART
so. | Toue [wo. [rime [wo. [rumt | som Seriously Ill Slip
QO orerationy g
> TRARSIPORTAT)ONY - D MAN OR [JMATERIAL
D 1aseections - CHART. BEGINS Nursing Unit
D oeLars CHART ENDS Nursing Unit
YV stonases CHARTED BY DATE
DISTARCE YRAYELLED fr B T, mnr milr ew sty wor WS MEAIRT QAISTE  epiaet see.
rarsi 153 zl.e Peeseny 15 1 s.|.-
DETAILS OF (,.:,’:,'l'o) METHOD E§§ : ; ;5 25} oETAILs oF nmm) METHOD g ? E : g §f§§
, M.D. Request Slip @ ooV

s Pull Patient's chart

N =47 oDV

s Make out slip from
chart & M.D. data

7 Affix one copv to
chart ’

s Place one copy at
Patient's door

11 Send coby to Nursing
Office

13 Send copy to
. Administration

i
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LOCKMEED MISSILED & SPACE-COMPANY PAGE __ OF

LMSC-682684

No, T

LOCKHEED MISSILES & SPACE COMPANY

Toma D aate e R KT 1T FLOW PROCESS CHART
w0, | rime [wo. [ Tame | wo. | ime | jop Daily Floor Census
T TR T MATERTAL
T oanT tnos . ‘
V  storacts . CHARTED BY DATE
DISTANCE TRAVELLED ’1, R, T e st e wemaer wmesy weer  meeUrY et caleed see.
seransor (fiaen) wemoo | £ 32 g Jileel oeransor (MBEL) wewoo | FEE L 1Rl
\ Get forms once each 5 oDV
ShITE 2 OBDV
s Place form on board .5, oDV
. 1. OBODV
s With clioboard - tour L1, ey OoodDv
M . oDV
', Enter Patient's name ’ ODDDV
T Sed nwiber } OBDV
» Deteramine location of [{{ 2,4 ODDDV
 each absent vatient B oDV
" Op(IDV
.2 Return to Nursing “ |z ooldbv
B Btation i O DDDV
{14 Summarize form i 71 OODDV
" " oDV
" ma A;;iﬁggiggig:ﬁée .S oDV
" n oDV
N " OolbDv
N ., oDV
» 2 oDV
2 OCeoDVv
z 2 OoolDVv
22 23 oDV
24 24 ODDDV
25 2 oDV
. B OoDV
355
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w, _1f

} LOCIUEED WISUILES & SPACK CONPMNY PAGE___OF
SO0 Lus0 a0 SnmARY FLOY PROCESS CHARY

LT vaoPesly | eirfietect
90.] Vint [oe. Jvim [ o0, [imt | so8 Bursing Office Report (two pages)
O _ertmavions .
> TRANSPORTAT 088 Quax of DuaTERIAL
D esrgctions - CHART SEGINS At Nursins Station
D etiars - CHART ENDS _ At Nursinc Station
V  stesssrs ‘ ; CHARTED BY DATE
®isTance TeavELLID ¥ s, FT) mr man e mes s mer e aemm ol
reEsesT -l s5 ¢ iz
DETAILS OF ,',‘,',':,','.) METHOD i Z oETansor (,.,,,m) uETHOD E ; : s ; M
: HiLH 2,2 § £ |3=3

1 _Nurse on Do Shift

Heads two-zaze form
2

13] + Both vares of form
' sent to Director of
¢ Nursinz at end of
evening shift

» Delay until events
wialch require recording

s occur $_ID=la- waile Director |
of Nurses crocesses
S 3 _fors
A
s Da-- Nurse ecrmletes 3] ¢

aporonriate sections
7_on both ~ares of formm y_Night Shift Rurse S
° s foram from Director of
Nurses
. ® Delsy pnti) end af day )
! 1 shift 1o Delay until events ‘
whien require recording
1n_Both maces of form sent 1n__occur
to Director of Nurses
12 at end of dav shilt 12
3

13 _Nicht Nurse counletes
apsropriate sections ol

4 _Dboth maces of for |

¥ Pelay while Director of]

Hurses »rocesses form

3% 7. 18
w_pvenin~ Shift Hurse | 1 until end of
receives bota pazes of \ Nisht Shift :
124 1 (12
Nursing .
) fs__PBoth_paves of form
sent to Director of
(1) w 1 ) (1}
requ reeordinz oc Nicht Shift
;.4 4 20
2_PFvenins Nurse co:.-.nle;cJ A Ly 21

aporonriate sections on
-] : = r

» N- 6.0

2¢ Delay until end of 2
evenin~ saift
23 ] n
] »
i | |
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wo. T8

LOCKHEED MISSILES & SPACETSMPANY PAGE___ OF_ _

#ORM LMD §0288 SUMMARY . FLOW PROCESS CHART
PRESENT PROPOSED DIFFERENCSE
wo. | Tike [ma. [ Tame | wo. [1ine | yom Patlient Condition Sheet
‘O oPERATIONS -
> TRABSPORTATIONS IMAN OR [ MATERIAL
O aseections CHART BEGINS At Tlarsins Station
D ofuars CHART ENDS a+ lursin- Station
¥ sromacts CHARTED BY DATE

~
2

DISTARCE TRAVELLED F1.

F1.

cous 1Bl
wery Ty (L] iy vy [ T EPLIPY  SLIMNNATE  cpaga( aEg.

PRESENT
DETAILS OF (mm”) METHOD

ernaties
1P3ETIOD

et

- present
DETAILS OF (,",m,) METHOD

mrceTion

L1V 14

t Nurse _cn Dav Shift

Heads Fora
2

requlxe record*nu occur
4

s Dav Nurse connletes

an:licavle sections in-
¢ cludin~- a brief state-

ment of vatient condi-
? tion

events as they occur
19 durin: tge da skilt

12 Delay until end of day

Sa1.T

e Evening Nurse receives

Torm Irom da, nurse &t
15 end of dey shift

Delay until events

wi1Ca T'e€qulre rccording
18 occur

20 Eveninz Nurse comnletes

anplicable sections in-
21 _cludin~ 8 brief state-

ment of vatient condi-
22 tion

2e Transcribe additional

events as they occur
2s during the evenine
[ TShift

Delay until end of

Evening Shift

Nizht Nurse receives

form from Evening; lurse
at _end of Fvenin- Saift

Delay until events whicei]

require recording occur

Jiizht Nurse comiletes

anolicable sections in-
cludin: a briel state-

ment of natient condi-
ticn

Transcribe additional

events as toney cccur
durinz tne Nihat Shift

Delay until end of

Nicnt Saift

Form sent to Switca-

060&Yd at ¢nd G- 5Li1_.1C
Shift :

N- 1.2
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wo, T3¢

LOCRHEED MIESIES & SPACE COUPANY PAGE __OF

FOMg L3D 0208 SUNMMARY . l "
rLSEsy PIFFETERCE ‘ F |‘ ROCESS CHART
vo. | viwe [wo, [ rame | wo. | Tine | jop Minor Surgery log

O ereeations

2> TRARSPORTAT (0N

I MAN OR [T MATERIAL

Nursing Unit

<
- &= 2 & =

O 1esrections CHAQT‘BEG'NS
D oeLary CHART ENDS Nursing Unit
7 storscts B CHARTED BY DATE
OISTARCE TRAVILLED FY. - FT f1.] ninn ™Y wm mutr i wi BEeY nomeane gafeersie.
. 3
s ¥ - H - -
PRESERT L z |5=2]an . PRESENT H E = s
DETAILS OF (""“n) METHOD = § g » 3 ;: s: DETAILS OF (,"”", METHOD P § H -
. - s - - &

Make out new log

sheet cach a.m.

Enter patient deta

4

time and date for each
patient

Note procedure M.D.

7

and subport

'M" 7/} .

o Send sneets to Office,

»
e (]
d day .
. at end of )‘ ODV ,

[
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w, _JL

rOmMe LU0 veiee SUMMARY " FLOW PROCESS C;lAR'l’ PAGE—0F—
PEyEnt PROPOSED . | DIFFEREACT
we, | vime [wo. | oo | wo. [tewe | jop Emergency Room Record
O eortratiIONS Lo :
> TRARSPORTATIONS L T)MAN OR [JMATERIAL
0 nsPECTIONS B CHART BEGINS At Zrerrency
D siiars CHART ENDS At Ewerzency
YV stonanes s CHARTED BY DATE
DISTAZCE VAAYELLED FT.| . P, FTl we  mar Me, e WG W BRLIET QRIS caiser the.
RO | - = 3
DETAILS OF (,'::,’:,'!'D) uetHoo | = £ .3z :E| peTalLs oF (,',':,’:,':,) uetvoo | £ g P, oz |E 3
) E HIEH £ & 2 £ £ |z2:4s

7.4 OColDv

1 Prepare Emergency Room
Record '
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Appendix E
HOSPITAL "COMMITMENT TO COMPUTER USAGE

Details of the survey made of computer-assisted hospital informa-
tion systems are gjven in this appendix. The survey covers instal-
lations at six di.ffélrent hospitals.

2l
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Appendix E
HOSPITAL COMMITMENTS TO COMPUTER USAGE

E.1 HOSPITAL A

E.1.1 Background

This short term 247-bed chiidi‘en's general hospital provides inpatient, outpatient,
and emergency services for infants, children, and adolescents. It reports 14,501
admissions annué].ly, an average census of 214 patients or approﬁmately 86. 6 percent

occupancy. Of the 570 persomnel employed, approximately 150 are assig'ned to the '

nursing service.

Since this is the only pediatfié hospital in its city, it is involved in the provision of
care to the majority of the sick or injured children. This is reflected in the high
admission rate for a hospital of its size, and in the high utilization of the emeljgency

room.

This hospital is approved by.th‘e Joint Commision on Accreditation of Hospitals, and a
also for pediatric internshipiéiand residencies by the American Medical Association.
It maintains a pathology laboré.tbry, pharmacy, physical therapy service, premature
nursery, outpatient departméht. emergency room, postoperative recovery room,
social work department and aum.hary as adjuncts to the general medical and surgical
services for all types. of prdtglems presented by infants through teenage.

E.1.2 Background of the System Development

In 1961, Hospital A and IBM.Advanced Systems Development Division collaborated
in a work sampling study of information processing by nurses. The outcome of this
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collaboration effort was an aséumption that a significant portion of the nurses

clerical activity* could be automated.

As a result of this study, an I.BM Control System (1710) was installed in the lower

floor of the hospital. This sys{tein consists of a 1711 Converter, a 1712 Multiplexer,
and 1311 random access storqge units linked to an IBM 1620 computer. The system
operates from stored progran;i;::éontrol. Fifteen input devices (1053 and 1092) are in

use at the present time.
E.1.3 Features of the System

A major feature of the systeni}:’:is the "audit trail, " which prints out a daily program
utilization list. This list provides the EDP department with a daily summary of the
frequency that programs are requested In addition, printouts of all admitting
laboratory tests performed by the autoanalyzers are provided for all newly admitted
patients. Other programs mc]nde input processing of admitting/census, laboratory
tests, ordering, conversion tgbles (welghts from pounds to kilograms), monthly
scheduling of nursing personﬁ‘éj, bi-weekly scheduling of all student nurses from the
six different diploma prog'ram;é’, a listing of patients by units and by phySician,
patient condition reports, and dletary lists from each floor kitchen.

D—ata [;rocessing personnel mclude two systems analysts, eight programmers, and

two keypunch operators.

Nursing station features of thé'?system i.nclude the following-

® Laboratory Test Reqnests which include an identifying number for use
in the manual reportmg that completes the cycle, and the manual input of

"hold meal" instructions during fasting tests.

* The nursing staff was defined as inclusive of head nurses, registered nurses, ward
secretary, licensed practical nurses, and students of professional and licensed

practical nursing.
Clerical activities were considered as functions of "information acquisition, original

recording, referencing, oral exchange, transmittal, and maintenance."

] A |
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e Diet Kitchen Listings for the three meals served, including NPO, hold
diets, and identification of isolation patients by "C" (contagious) and

nI (infectious).
e Admitting/Census for the entire hospital and for each floor. This includes

condition reporté,;(satisfactory, critical, poor, and serious) available
by days, aiternoéhs, or nights. Discharge reports automatically* cancel

special diets.

E.1.4 Appraisal of the System

In view of the numerous systgﬁ modifications résulti.ng from programming constraints
and hardware capabilities, th.ls system is performing limited services for the infor-
mation handling requirements. However, there are plans to implement a number of

programs, particularly in the areas of staffing and patient master records.

Innovations. As a result of a recent evaluation of the system, staffing patterns will
be changed. A new position has been created, that of clerk-manager, who essentially
consolidates the functions pféviously performed by the ward secretary, unit manager,
and other nonnurse concepts ‘;a.f._.the nursing station. In general, the clerk-manager
processes information at the‘i,fé_fminal and provides assistance to parents who require
information about hospital pqﬁéies. In addition, the clerk manager coordinates many
of the interfaces between dieﬁ%iry, laboratory, radiology, and other departments.

Shift Differences. Descriptiﬁx;s of the on-going programs indicate that there are
differences in information pfécessing between the days, evening, and night shifts.

E.1.5 Perceived Advantages and Limitations of the System

Users who responded to queSﬁbns related to the impact of the system indicated that
they had adapted themselves to the available functions . Day staff nurses appeared to
rely on the unit clerks and cl_erk-managers for assistance in the use of the terminals.

*],ockheed Missiles & Space Company, Documentation of Sample Observations,
LMSC-689260, Sunnyvale, Calif., 18 Mar 1969 (Special report to Project Officer,
National Center for Health Services Research and Development)
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Their responses were less ceﬁsistent in relation to involvement of the personnel in
the operation. Most felt that-'there were no problems with maintenance of the
equipment, although a clerk-manager stated she would call to tell the IBM maintenance

man if machine ribbons required changing.

A significant-comment relaté{&;tto state-of-the-art was elicited from a head nurse who
stated that in the early stage& fh_e medication system was too complicated and thus
discarded. Others referred"-t‘b the medication system as a possible source of error that
required more detailed prog:r.'a.mmmg than envisioned at the outset. A corollary to the
medication system is the formu.la system for bottle-fed infants. This, too, appeared

to have implementation prob}e_ms, but an 8-hour printout of formulas due is being
provided and used. Discarded from the formula system were pri.ntoufs of formulas due
for the next hour (due to lack"_;_-v'ef use of more frequent hard copy printout). The major
value of the system at the pfeéent time is the patient locator service provided by the
admitting/census report progm.m Slow response time, however, appears to be a

major 11m.1tat1on of the system configuration..

"Nurses interviewed md1cated that the system has required duplication of laboratory
test requests and d1etary updatl.ng and has thus required more time. Redaction of
paperwork appears to have been minimal. "Stat" work must still be telephoned i.n,» and
hold diets must still be manua]ly coded into the system by the night nurse. There may
be a value in terms of locati.xla_g. laboratory orders, but in general the system does not

reduce the information proce"‘:_sei.ng requirement at the nursing station.

An interesting comment related to the potential of the system was obtained from an
interview. "A profile of the pat1ent would be nice — usmg the machine completely

instead of charting. "

This, in summary, reflects ﬁe system -potential which appears to be the outstanding
. feature of the existing service at Hospital A. With the exception of a printout of results

obtained from the autoanalyief, the entire patient's master record is in manual form.

Al | -
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E.2 HOSPITAL B
E.2.1 Background

This long-established hospit;é_‘.l,_ founded in 1822, performs inpatient, outpatient, day
care, educational,and reseafgh functions related to psychiatric patients. For the

year 1966—67, it reported avi":o‘tal of 967 persons treated, averaged 545 admits,

and 502 discharges. Forty-éight persons were identified as "stationary." The daily
average in-residence popula{;iibn was reported as 391.1, and the maximum daily census

for the year was 401 individuﬁ_ls. Approximately one-third of these patients are teen-

age patients.

This hospital provides residency trainihg for physicians specializing in general
psychiatry, child psychiatry,ﬁ-*a.nd clinical neurology. In addition, special programs
are prov1ded for nursing supemsors nursing instructors and charge nurses, and
student nurses from 11 u.ndergraduate programs. The 276 personnel of the nursing
staff possess varying backgrounds ranging from superwsor to psychiatric sides,

and represents about one- ha.lf of the total hospital staff.

E. 2.2 Background of the Sygtgm Development

For the past three years (1965;—68), Hospital B has achieved recognition through
the development of its compﬁféf project. The National Institute of Mental Health
funded the development of a ?iéﬁmplete communication system" with the goal of
utilizing a central computer w1th input/output terminals. Batch—procéssed nursing

notes and other entries to the patient record were the main source of data during

the early research phase.

At present, a million—dollar,_gra.nt from Travelers Insurance Company is expected

to assist in the provision of Bunker-Ramo terminals for on-line retrieval of logistic
information and ps&cholog’ical: evaluations of patient status. The off-line Automated
Nursing Note is still in use and is also being tried at two state hospitals as well as the
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psychiatric floors of two general hospitals in the vicinity of Hospital B. Further
plans include the use of the Automated Nursing Note by the U.S. Army at Walter Reed
General Hospital. A factor wﬁich greatly assisted the increasing acceptance of the
mark-sense form is the apprdyé.l of the Joint Commission on Accreditation of the
signed printout summary of patient behaviors, which is available every 24 hours

through batch processing.
E.2.3 Appraisal of the System

For a period of almost a year_‘,'-the users were required to perform double charting.
During this period revisions were frequently accomplished in order to provide a

form which ultimately employed a common terminology and approached the description
of patient behavior. A detailéd. explanation of computers and data processing techniques
were ultimately required for optlmal system use by the staff.

Factors involved in developme_.'pt and use of the mark-sense forms were as follows:
° Observer‘relia;?ﬂity :
e Length of time needed to complete the forms

® Development of a common data base
e Training and evaluation of the nursing staff

The optical scanning device, .éduipped with fiber optics and punch operation, will also
accept addressograph and multigraph imprints. It is programmed to reject forms if

they are incomplete in any way.
E.2.4 Perceived Advantages";a'nd Disadvantages of the System

Other than the automated noteé'; ‘there are no other system requirements processed
through the computer. Thus the test requests, medications, and census listing found

in other systems are omitted at Hospital B.
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On the other hand, the education of the personnel through this developmental system
is providing users with a deépér understanding of the computer's potential.

The mark-sense form itself is considered to be an excellent means of achieving
immediate recall of numerou‘g‘fcategories of information often omitted from the
record of a psychiatric patie:p__f. In a brief time period, one may review words and

phrases* related to any of the following 15 representative parameters of behavior:

Personal habig:é

Social behaviof
Verbalizationi o
Appearance :

Social interac‘__tion
Intellectual béhavior
Sleeping and eatmg habits
Mood |
Unit relationshi.p

Attitude L

Vital signs

Activities

Privileges

Treatments

Somatic dif.fic_i;‘]iies

Descriptions of miscellaneoqg{ behavior characteristics may also be provided.

*Lockheed Missiles & Space Company, Documentation of Sample Observations,
LMSC-689260, Sunnyvale, Calif., 17 Mar 1969 (special report to Project Officer,
National Center for Health Services Research and Development).
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E.3 HOSPITAL C

E. 3.1 Background

This short and long term 3, 000-bed hospital provides inpatient, outpatient, and
emergency service for citi.zenjs of a major city and any other individual requiring

caré. The annual admitting rate reported is 104,638 and there is an average occupancy
of 2,224 (or about 78 percent). . Of the 5, 608 personnel employed, approximately

2, 900 are assigned to nursingt_.@rvice.

Since the services of this hospital are provided for anyone who seeks care regardless
of ability to pay, the problems of county responsibility for continuing care impinge
upon the services provided. Trackmg of the care provided to the patients followed
by their referral to other agencles has significant implications for data processing of
the hospital records.

The hospital is certified by the Joint Commission of Accred1tat1on of Hospitals, and,

in collaboration with a major. 1m1vers1ty, conducts an mternsh1p and residency program
approved by the American Medaca.l Association. Clarification of the organizational
structure of county health serﬁces may be found in previously supplied preliminary
documentation.* It may be noted that these include an extensive rehabilitation program
and will provide a modern, automated hospital information system when another hospital
is constructed in a depressedmegmn of the city about 1971.

E.3.2 Background of the System Development

‘In 1968, Hospital C conducted a nursing system feasibility study. Rules were

established, as specified by the Hospital Computer Center, to designate the system
and subsystems of the nurs'mg?‘ department. The rules document the program, file,
report, and procedures w1thm the nursing system#*.

=C
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At about the same time, two.computer projects were in process of evolution: (1) A
county hosﬁital system using an IBM 360/40 on lease; (2) a university drug utilization
study using an IBM 360/40 on a rental basis. Descriptions of the system designs*

are to be completed.

This EDP system is being developed in three stages. The first stage, now in progress,
is an on-line admitting program At present, it contains two million names in patient
files. A DOS/indexed sequenhal file retrieval system has been tested. Data cells and
"Faster Coding" (Gentry) wiﬂ:,_"be used. The hardware is IBM 360/40 with a 128K CPU
and a series of remote terminals being installed in admitting and pharmacy. These
terminals will be IBM 2260‘¢BT‘S and 2740 printers.

The concept of the data bank. of patient files is evolving and both vertical and parallel
modules will be used. Thus',‘l"hot only will data abstracts be available at Hospital C,

but also to other hospitals in‘_the country.

In stage two, all service areas of Hospital C will be on-line w1th direct communication

to a larger CPU with more random access storage

The third stage will be the completlon of the total system including all nine county
hospitals.

E.3.3 Features of the Syste;i‘inh-_.

Printouts. At the university.pilot unit, printouts are generated on request for census,

diet census by room, and medioation cards, as follows:

® Census — Including ideni:ification data, admitting data, file number, age, sex,

race, service, condltlon*
® Diet Census by Room — Includmg color coding by service every four hours

when meals are served between 7:00 a. m. and 7:00 p. m.*

*See reference p. E-4.

i
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® Medication Cards — Including name of patient, patient file number, drug, dose,
route, frequency and 'expiraﬁon date*. Kardex inserts are also provided for

use of nurses.

Also in process is an_lei:perimental development of gummed-back medication
tickets to be used in ﬁew of medication cards and provided with a printout

of the order for the chart.

At Hospital C, printouts are geherated for ward reports describing the movement of
patients for a 24-hr period*. .{;‘his is updated manually by clerk on nursing service
(using red ballpoint pen) at an)f‘fti'.me of day. These are picked up periodically through-
out the day for computer updaf;e, |

Nursing Systems Coordination;’."A course is being conducted by the Nursing Systems
Coordinator assigned by nursing service to the project. The curriculum includes
basic terminology and discussion of approaches to computer usage appropriate to

nursing.

In addition, the role is one of clarl.fymg the decmlon-ma.kmg responsibility of the
RN* in relation to drug administration. In essence, the RN is serving as a resource

person to other nursing team members as well as to the data processing and research

personnel.
E.3.4 Appraisal of the System

There are two distinct projects"ﬁnderWay at Hospital C. On the 80-bed pilot> unit, a
clerk performs data processmg mputs. This experimental project is being conducted

~ on a Medical Surgical Unit under a Public Health Service Drug Study grant. There

has been a reduction of paper ha.ndlmg in relation to the delivery of medications

only — since hand copying of the Kardex and nurses notes relative to medications

and medicine tickets are no long necessary. During the study phase, parallel record
keeping has been required and increased staffing has been provided on the pilot ward

*See reference p. E-4.
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only. The record keeping thus far appeare to have affected only the functions of the
ward clerk whose responsibilities are directed to terminal operations and processing
of physicians medication and diet orders. According to the interviewees, the' ward
clerk (or terminal operator) 1s the primary interface for inputs and outputs on
medications, diet lists, and epd-of—shift reports. In general, information processing
by nurses has not been a.ffeoged markedly at this point.

The developing system is seen by all interviewees as one that all personnel are

encouraged to become morerfaocurate in reporting.
E.3.5 Perceived Advantage_}s‘{a.nd Disadvantages of the System.

Users who have been workidg‘with the system feel that they need a high-speed printer.-
In addition, some suggest thé.t -data processing background is i.mporta.nt to participation
in the project. In that nurses dl.scuss problems d1rect1y with programmers, a system
is developing which will have practlcal use and is presumably patient-care oriented.
This factor was strongly emphasmed by all interviewees at Hospital C ("'Corputer
people and nursing staff worked together from the very beginning.').

In summary, attitudes of "cooperatmn thoughtfulness, creativeness and feelings of
accomplishment" have been developed and prevail on the pilot unit at the university

and the data processing g'roup at the county hospital.

:'»“-‘,"
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E.4 HOSPITALD

E.4.1 Background

This 200-bed hospital, openéd' in Mar 1968, admits approximately 8, 933 patients
annually. & reports an avefage daily census of 189 patients and an estimated 87.08
percent occupancy, with a'la.'i‘g"e emergency outpatient service. Of the 466 personnel

employed, 227 are assignedto mursing service.
E.4.2 Background of the System Development

In collaboration with the Medelco Company, Hospital D's staff began to test the system
in 1964 while still in their old hospital. As the requirements were established, nurses,
Flexowriter operators, and clerks were provided with information on the use of the
system and were involved m lts development. Thus, when the new hospital was

opened with the terminals msta.lled all personnel were thoroughly familiar with its
operation. The acceptance date of the system was July 1, 1968 (on a five year lease).
Clerks were trained to perfgifih the flexowriter function.

E.4.3 Features of the System

The Medelco system is a data collection system utilizing edge-punched cards, ‘
card readers, printers, and"':é ‘éolid state specially designed computer. Source cards
contain patient identificatidn; data prepared by Flexowriter (one for every néwly ad- '
mitted patient), and requests for medications, laboi'atory tests, and other hospital
services. These are all stored at the nursing station. As services are requested

(by written request of the physwl.an), cards are selected by the clerk who sequentially
inserts them into the card reader. The message is disseminated to.the receiving
department and printed out within 25 seconds or less. An arrow on the cards indicates
the correct position of the edge punch for its interpretation by the computer.

Although there are approxi.mately 5, 000 cards filed in logical sequence at each nursing
station, the personnel appear to have adapted to this system quite comfortably. This
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is no doubt due to their involvément in its development. The cost figures are not
available; however, when the 'ji;iterfacing device is perfected and a larger memory
can be provided, it is felt thatffthis will be an economical system.

An additional feature of the syéfem as it was demonstrated at Hospital D was sound-
proofing of the prmters accompllshed by placing them in boxes lined with carpet

material.

Telephone calls for service as well as messenger services have been markedly reduced.
Plans for expansion include tymg in a 100-bed extended-care facility to the memory.

E.4.4 Appraisal of the Systeli:in' |

There are limitations to the ﬂexnblhty of the system, particularly in relation to
reporting on the patient's progress. Thus, it is management-oriented and as such
has a definite value in reducmg the tedious clerical activities associated with proces-

sing orders.

E.4.5 Perceived Advantages and Disadvantages of the System

The system is an attempt to rt;_ii!imize clerical activities (tests and supplies) at nursing
stations. As such, itis successful It is not directed to the problem of the patient's
chaft, and therefore is exlreinély limited in the service provided. There are plans

to expand Medelco's system ,_“Z,‘bﬁt work in this area was not evident.

E.5 HOSPITAL E

E.5.1 Background

This 352-bed hospital provides impatient, outpatient, and emergency service. The
annual admitting rafe is '12,245 patients per year, an average census of 254, and an

estimated 81.4 percent occupancy. Of the 686 personnel employed, 250 are assigned

to nursing service.
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E.5.2 Background of the Systém Development

The development of 2 computer system began as a joint research project with a major
university and was ultimateljrlf‘to include five hospitals on a shared basis. Hypotheses
were established in order to _Z:t;est the validity of the approach being used. The as-
sumptions were that a base must be established with source data derived from the

patient, thus necessitating a series of new formats‘for data collection.

A design for a proposed compiiter-assisted total hospital system was prepared in
1966*. The concept of the seq.;_lential doctor's and nurse's updates was feasible with
the capability of the Control Data Corporation's Digiscribe. The formatting of displays
was developed with committeés of physicians and nurses working as teams. '

E.5.3 Features of the Systeir) .

The Digiscribe terminal waé"iocated at the center of a T-shaped desk, with peripheral
equipment adjacent to the area m a completely separate room. The pilot unit is in the
coronary care area and mclndes a panel of closed-circuit television screens and elec-
trocardiograph oscilloscope momtors. Thus, a unique feature of the system was that
it combined the capability of‘j_‘v'isual observation of all patients and their cardiac status
with on-line reporting of .speéiﬁc observations about them through the use of the Digi-
scribe cathode ray tube termma.l '

Significant to the Hospital E ‘{;iformation system was the fact that hypotheses were

being tested* and the user raéﬁirements were being established by the physicians and
nurses on the pilot unit. Tliei:‘s‘é“ individuals met at weekly intervals with a view toward
organizing displays of deséﬁﬁﬁve terminology as related to the functions identified in
the preliminary documentatién.* A problem orientation was being used, such as '"'pain,"
"anatomical location," "natu.fé of ' etc. Specifically, the groups were organized as

- committees identified as follows:

® DPilot Station Medical Research Committee
® Pilot Station Nursing Research Committee

*See reference p. E-4.
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The Medical Research Committees included both nurses and physicians, and were

working on subtopics entitled:

® Research
® Observations :
— Progress notesﬂ_,,}._’
— Nursing notes
— History and physical
® Physician orders N
® Problem-oriented chart

® Emergency room

The Nursing Research Commfttees worked on the following:

° Joinf Hospital reporﬁ#g requirements (another nearby hospital was also
represented on this @é;’i_:tmittee) |

® Fluids and emotional'i:toblems

- Inpuf and outpu't“_ :

— Expectoration .

— Cough

= Mental/emotioﬂai‘staths

® Symptoms and medic@fions

The pilot 26-bed unit onwhict}i'fthe automation effort was developed included a number
of other experimental features _such as drapes, carpets, beds, and monitors.

A clerk was employed to perfdrin the tasks of transcribing many of the manual require-
ments of the system. In addiﬁbn, a pilot nursing notes form developed for ultimate

computer application was in use in manual form. *

*See reference p. E-4.
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E.5.4 Appraisal of the System

The use of a research approé.ch with problem orientation appeared to have provided a
sound basis for the develop:ﬁ_ent of excellent working relationships between physicians
and nurses. In this project, a realistic and practical concept for optimizing the com-
puter capability had been pa;rtnially implemented. Economic and other considerations

severely limited those worl:ing on system development. As a result, the project was

to be transferred to another area of the country.
E.5.5 Perceived Advantages and Disadvantages of the System

Users were attempting to réﬁblve the problem of organizing data through a highly
acceptable plan. Due to the lack of commitment at the administrative level, there
were severe limitations placed upon the continuation and expansion of the system.

E.6 HOSPITAL F.

E.6.1 Background

This 58-bed hospital provides comprehensive care and rehabilitation for patients whose
mobility and respiratory state is impaired due to long term disabilities from~injury or
illness. The average length of stay is 30 days. Supported by a grant from’ the Public
Health Service, the staff is-’iﬁyc;lved in an evaluation of computer systems for hospital
use. Despite obvious dissi.ﬁiila.rities, there are similarities between the long and short
term hospitals in relation to a.dm1ttmg, paﬁent-caré management, and discharge.
Using this rationale, Hospita;l F is attempting to pursue system development in terms
of the process of patient cai:e, clinical research, and hospital management.

1 - |
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E.6.2 Features of the Syste_ip‘

The Hospital F Information System is supported by batch programs which provide
daily, weekly, and monthly reports. It is being used primarily to test hypotheses:

related to:

® Obtaining current p.iti]ent information from a data bank

® Collecting data for stht reports

® Updating informatio:i"

® Switching messages ‘between terminals to log laboratory test requests

and reports

The syétem 1s operating tthiigh a university teleprocessing facility. Terminals are
operating in a conversationaj.ginode to enter, display, modify, or délete records in
Hospital F subfiles. Using t_}'_i"é“(;uery technique, calculations and reports are also
provided as requested. '

A user guide* and attention to the problem of reliability a.nd/ or system failure appeared
to be significant features. Of',particular interest is the fact that users are not required
to enter data, since this actiﬁty was seen to be a frustrating factor. Terminal oper-

ators were involved in the e\fmé‘lliﬁonary phase of this hospital information system.
There is a real awareness ofg,‘ﬂu_a pitfall of becoming completely dependent upon the
computer for patient-care data,_ For example, manual backup is continued until the

printout of the shift report has been received.

The activity plan (printout) pfbvided includes the time, location, comment, by whom,

and position of the patient, and is a Kardex insert for patient care at the present time.*

*See reference p. E-4.
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Continuing research conducted by the system staff of Hospital F is directed toward the
following:

® Collection of cost information

® Time involved in coilecting test results

® Telephone calls :
® Frequency of appomtment cancellations

These data, collected beforer't_‘he system is operational, will be compared with the
measurements performed a.fte; the system has been introduced. In general, the system

is still developing. There is? a realistic awareness that:
® Many seemmgly small conmderatlons may determine success or failure
regardless of techmcal feasibility
® Customizing of the system to user requirements will foresta.ll its reJ ection

E.6.3 Perceived Advantages “and‘Disadvantages of the System

The activity plan printout apgeared to have been well planned and adapted to the therapy

program of individual patienffsf." Other ongoing services were not as readily perceived

as reducing information handlii;g at the nursing station. This may be attributed to the
developmental nature of the sj*stem at Hospital F.
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Appendix F

COMPARATIVE ANALYSIS OF TERMINALS USED
FOR LABORATORY TEST REPORTING

~ This appendix prbvjdes additional insight into the factors under-
lying selection of the Video Matrix Terminal for use in the total
hospital informaﬁdn system described in Section 7 of the report.

Preceding Page Blank
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Appendix F

COMPARATIVE ANALYSIS OF TERMINALS FOR LABORATORY
- TEST REPORTING

'F.1 BACKGROUND

Laboratory test reporting is an important area for any hospital information system,
although it is only perlpherally associated with nursing station functions. The material
presented here was extracted from an in-house analytical review of test reporting
terminals. A terminal selection approach is presented in terms of a logical framework
relating terminals to one another. Some familiarity with the types of termihals is assumed,

and only brief descriptions of,--terminals and functions are included.

The selection of the optimum?erray of test reporting terminals should be the subject
of a requirements study as detailed as this study of nursing stations. Therefore,

the present analysis is limited.“,— in scope and depth — to the experience and require-
ments of the medium-size shcrt term hospital. The laboratories of such hospitals |
report some 100, 000 tests per year or about 400 test results per working day. Re-
.porting techniques, terminal selectlon and termmal utility will be considered in the

dlscussmn which follows.
F.2 REPORTING TECHNIQUES

The purpose of any laborator'y‘reporti.ng technique is to present accurate information
to the physician in a mea.n.mgful form. Two methods are commonly used to achieve

this purpose:

e Reporting shps are completed in the laboratory and pasted in the patlent'
chart usually in the order of receipt at the nursing division. )

® Results of laboratory reports are transcribed into the patient's chart, either
in the body of the progress narrative or on a consolidated laboratory sheet,
by clerks, nurses, or house officers working at the nursing divisions.

i
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In the first method, laboratoryv‘report sheets are not consistently posted in the
chronological order of sample collection; both the incorrect sequences and physical
separation render the slips difficult to interpret and correlate; further, the individual
slips are subject to frequent loss In many institutions, on completion of the patient's
stay, the contents of the labora.tory slips are transcribed onto a consolidated sheet
and the or1gmal slips are dlsca.rded In the second reporting method, the slips are
transcribed to the chart on recelpt at the nursmg station. This transcription is per-
formed in an uncontrolled enmonment, more often by clerks than by any other per-
sonnel, and transcriptions are‘f.subject to undetected error, primarily because of

isolation from the information source.

It is presumed that in an automated hospital information system, the test repdrts will
be computer-consolidated into a single laboratory report sheet or contiguous group
of sheets so arranged as to facilitate comprehension.

One can make a good case for-‘replacement of individual report slips with a computer-
generated consolidated laboratory sheet. Even at the expense of an additional intra-
laboratory transcription, - the: laboratory data transmission system via computer may
represent net improvement m mea.m.ngful laboratory reporting. Concentrating all
manual transcription in the la.boratory is sure to improve accuracy relative to the

second of the present methods because of proximity to the information source.
F.3 TERMINAL SELECTION'“L "

In the ensuing discussion several types of terminals will be considered as being
representative of the variety of available devices. These are briefly defined here

to avoid possible ambiguities. .

teletypewriter — general' purpose alphanumeric device with keyboard input
and output via typescript at 100 to 180 words per minute.
Examples include the Telex model 33 and IBM 1052.
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video keyboard — a typéW’riter keyboard associated with a cathode ray tube

video matrix —

display;_"capable of presenting alphanumeric characters.
Displg,iz"y‘rates are typically from 2, 000 to 20, 000 or more
words"’-“"fp‘er minute. Examples are the IBM 2260 and the

CCI 306. | |

a cath‘dde ray tube display associated with a keyboargi but
usuali;jiopérated directly by selection of words presented -

on thét.:‘c"'lispl‘ay screen, the selection mediated by any of several
Ways,7j'."_"x.1icluding light pen, photoelectric beam interruption, or
touch;‘éénsing faceplates. Examples include the Lockheed
Video fMatrix and the CDC Digiscribe. This class specifically
exclugiés the IBM Optical Image Terminal because of the
limitea branching capability associated with filmstrip display

storage.

special keyboard — a mx.xed category, ""special" indicating that these terminals

mark-sense —

are to’be used for limited-scope reporting, as opposed to the
teletyﬁéyﬁand video keyboard which can handle any scope of
inforﬁéfion. In general this class of tefminal has three
fields:j{féimlicit or implicit (in addition to function controls) —
patieﬂtt:':j_.denti.fication,r test identification, and reported values.
Examﬁié_s of this terminal include the BSL terminal and the
IBM 1092. |

recor;iing using forms. printed on paper or card stock with
variaﬁié‘ data entered by pencil or ink marking and interp-

retatioi; by photo-optical or electroconductive sensing.

differential counter — representative of a class which might be called single-

function kéyboards, i.e., a keyboard designed for reporting
of a single test. In addition to having single-key depressions
enter a variable, a differential counter terminal may work in
cohjunction with the computer to accumulate and display totals

..
from one or several keys.

direct interface —a terminal type that usually involves analog-to-digital or

digital-tOedigital conversion equipment and is used to
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interface equipment such as the Coulter counter or the
Technicon autoanalyzer directly to the computer without
intermediate recording or transcription. '

Keypunch is not included amohg the above terminals inasmuch as its use in the
laboratory would generally require two data transcriptions.

In Fig. F-1, these terminal classes are cast into a reporting hierarchy; the specific
devices are indicated by capital letters and the paths linking them by lower case
letters. Reading from left tonght, there is a trend from general use to specific-
application terminals, and a.ny terminal shown may assume the functions of those below
it and to the right. Example's_' of tests which might be efficiently reported using each
terminal are suggested below the hierarchical structure. These devices fall clearly
into two categories: broad gperture devices capable of reporting almost any kind

of information, such as the 'teietypewriter, the video keyboard (VKB), and the video
matrix (VMT); and narrow aﬁerture devices, which are best adapted to réports re-
quiring limited thesauri, such as the special keyboard (SKB), the 'mark—sense (MS),
the differential counter (DC), and the direct interface (DI). .The direct interface is
an example of a terminal for which the thesaurus is in effect limited to preset or
sequential test identification and digits reflecting the value of the test variable. Note
also that reporting by the left side of the hierarchy is transcriptive and reporting by
the right side is direct. In ﬁi‘e differential counter the data are entered as generated
and the reported information is developed by the computér; with the direct interface

it is entered by' direct conversion‘of test equipment readouts.

In Fig. F-1 the teletypewriter (TTY) is included both for historical completeness and
because it is a highly useful device for generating test identity cards (TIC), a test
request which includes identification. As is well-known, it is not a vei'y good stand-
alone reporting device. The prime criterion for a test identity card generator is

that it must generate both man- and machine-readable documents, both in the labora-
tory and throughout the hospital. This criterion quickly narrows the selection of

TIC generators to teletypé devices. (Identity card readers eliminate manual trans-
cription of repeated data, thus réducing errors.) The key relationships that establish

. | -
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Fig. F-1 Test Reporting Hierarchy
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the hierarchical structure are as follows: the teletypewriter ($500 to $1,500) is a
universal inpuf/ output device which generates hard-copy output in a relatively slow
manher. This encourages replacement of its output with a soft display, as on the video
keyboard ($4,000 to $7,000), achieving thereby a ten to one-hundredfold increase in
output rate, operational sﬂenée, and simplicity of input verification and correction.
The video matrix terminal ($10, 000) has the attributes of the video keyboard but

offers increased speed for reportl.ng tests using limited reporting thesauri by oper-
ating in a word-selection mode: Many of the operator-training and computer-editing
problems of the video keyboard and teletypewriters are minimized or eliminated.

This is probably the most powerful terminal available. It is flexible, fast, accurate,
easy to operate, and there must be a very godd reason to justify branching along path
g (Fig. F-1) to more spec1f1c termmals The prmclpal reasons for pursumg this path
are not in the sphere of reportmg speed or accuracy, at least for a sma.ll hospital.
They are more in the sphere of economical physical dispersion of terminals, tech-
nician labor saving, and impré_ved accuracy in test performance and result calculation.

The special keyboards may be produced for less than $2, OOQ and therefore may be
deployed throught the laboi'atOI'y to accept results close to the test-performance site.
Probably the best of the special keyboards yet developed is the IBM 1092, the functions
of which can be altered by the,_l use of plastic overlays. The limitation of the 1092 is
that the keys in a given columh[_are disjunctive and the simultaneous entry of multiple
key depressions in the same column is impossible, thereby seriously constraining
entry from some sites, e.g., -'#hicrobiology or urinalysis. A very useful input device
would adcept multikey depresSibns in at least one major field.

In reporting capability, the mark-sense system is much like a single keymat-operated
1092 with substitution of pencil or ink marks for key depressions. Mark-sense readers
are now available for under $2, 000. They are comparable to the special keyboard,

" but can use a single reader tc} handle data from widely scattered collection points

merely by hand-carrying the cards. This is probably the least expensive method of

' data collection to be localized to the site of manually-performed tests. If mimeo-

graphed or printed cards are used for the mark—sepse forms, the problem of chang-
ing card content is small and similar to that associated with altering the functions on
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special keyboard keymats. If the mark-sense forms are generated by teleprinter
or computer printer, changes may be inserted by software revisions alone.

As noted before, the above methods are transcriptive. Path j. in the hierarchy
leads to the nontranscriptive on-line devices — the differential counter and the direct
interface. In the direct interface category, the best example of digital-to-digital

conversion is the Coulter counter, in which individual cells are counted photoelec_tric—

ally and totaled. In the analog-to-digital interface with the Technicon autoanalyzers,
the computer reads successive analog values from the spectrophotometers, extracts
the slopes, selects the peaks reached for each variable, and converts to digits; manual
curve reading and/or transcr’iption of developed digits are eliminated. In the differ-
ential counter and the digital;t';o-digital example of the direct interface, the summation
of observed cells on electronic versions of Veeder-Root counters and subsequent
manual transcription is supplénted by direct reporting to the computer file after

review and acceptance by a technologist.
F.4 TERMINAL UTILITY

In the community hospital there is little labor saving to be gained by replacing the
video matrix with the special keyboard, since in those tests for which the SKB seems
best suited the test volumes i'eported are small. The mark-sense reader may be
attractive (particularly if the MS reader is already available for sample identification)
for reporting items such as urmalsm since urinalysis is usually a multi-station
procedure and the card can follow the sample, storing data as it is generated and
recorded. For a typical med1u.m—s1ze hospital (e.g., where 30 to 50 differential counts
are performed daily) , savings fr_om a differential counter may be limited, .since its
prime utility is in totaling the cells reported. This counting activity is now being
performed satisfactorily by mechanical devices; only the transcription of results
(30 to 60 minutes/day) will be suppla.nted This may be a meaningful saving if it

can be recovered and is generated at low cost.

The quantities of data to be transcribed and calculated in the current noncomputerized

implementations of the test groups that are the most likely candidates for direct
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interface automation — hematology and biochemistry — are fairly significant. An hour
would probably be required to transcribe by VMT the 100 biochemistry values per
day from the autoanalyzer as raw data (elimj.nating manual calculation), review the
computed results, and transmit the results to the patient record. In both test groups,
automation reduces the opportunity for error. The more fundamental gain in the
direct interface g-roizp is in the labor saving of actual test performance, but this

gain is achieved by the autoanalyzers and Coulter counters without connection to an

information system.
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