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_The abcve data flow diagram illustrates that communica-
tion between nursing stations and other departments is manu-
ally. At Rochester General Hospitals nursing station can
communicate via computer system to laboratory only like that

of model system.
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Within the model system the pharmacy is integrated into
the 1larger hospital information system. Medication orders
are requested by physicians and nursing stations via com-
puter terminals. The computer system routes these orders to
the pharmacy where worksheets, inventory and prescription
record 1is generated by computer system. The system prints
for each prescription patient 1labels indicating patient
name, bed number, attending physician and medical allergy.
Charges for the medication will be automatically added to

the patient’s bill by the computer system.

At Rochester General Hospital the pharmacy department
is computerized only for ©billing functions. The pharmacy
technicians enter the patient charges through terminals
located in the pharmacy. At Strong Hospital the pharmacy
department is integrated with the main computer system. The
pharmacy department can only retrieve information on patient
location. The only computerized function 1is ©billing. At
Genesee Hospital manually prepared patient charges are
entered into the computer system by data entry department.
The pharmacy 1{is notified of patient discharge and transfer
via computer printers located in the pharmacy department at
Genesee Hospital. At Highland Hospital patient labels are
printed by computer system. Park-Ridge Hospital pharmacy

does not use computer system. In the area Hospitals drug
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inventories are kept manually by pharmacy departments.

Among Rochester area hospitals billing is the only
function which approaches the level of computerization of
the model system. The systematic computerization 1is absent
in all of these area hospitals and the system handles only a
small number of pharmacy functions, necessitating time con-

suming manual performance of inventory maintenance.

The following comparative table (4.5) and data flow
diagram will illustrate the level of computerization commun-
ication within both the model system and the hospitals sur-
veyed.

Comparative table for Pharmacy.

Name of Nursing Station Physicians Billing Dept
Hospital
Model System Yes Yes Yes
Genesee No No Yes
Highland No No No
Park-Ridge No No No
Rochester General No No Yes
Strong Memorial No No Yes
tatle 4.5
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The SAMM data flow dlagram indicates that none of the
Rochester area hospitals have direct communication between
pharmacy and nursing station and physicians. Only at Roches-—
ter General and at Strong Hospital there is direct communi-

cation between bdilling and the pharmacy 1like that of the

model system.
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4.7 Dietary:

In the model system dietary orders and special instruc-
tions are entered irto the system by both physicians and
nurses. Prior to each meal the computer system prints

updated diet orders in the dietary office.

Among the Rochester area hospitals, only at Rochester
General Hospital has computerized dietary department func-
tions of any significant degree. However, the involvement of
computers is limited to preparing diet orier sheets and mak-

ing inquires into the patient files. All other dietary
activities are performed manually. Strone Hospital does
utilize its computer system to print diet order 1list which
contains patient names within the each nursing station
units. The dietician completes the order 1ist manually. At
Genesee Hospital diet charges are keyed into patient charges
by data entry staff. Park-Ridee and Highland Hospital
dietary departments do not have the computer system at all.
None of the hospitals surveyed has direct communication
between the dietary department and the other departments. At
Rochester General Hospital dietary charges are 4included in

the room charges. This differs from the billing procedure

of the model system.

The following comparative table (4.5) and data flow

diagram will show the computerized communication of dietary
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department within both area hospitals and the model system.
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Comparative table for Dietary.

Name of Hospital Nursing Station Physician Billing
Model System Yes Yes Yes
Genesee No No Yes
Highland No No No
Park-Ridge No No No
Rochester General No No No
Strong Memorial No No No
Table 4.6
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The above data flow diagram shows that there is no com-
puterized communication between dietary department and phy-
sicians, nursing stations and tilling department 1like that
of model system. However, there is no communication between
dietary and billing department at Rochester General Hospital
because dietary charges are included in to the patient room

charges which is different from that of the model system.
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4.8 Operating Room:

Within the model hospital information system the com~-
puter will retain a 1ist of all patients on which surgery is
to be performed. The system will print the 1ist of patients
scheduled for operations on any specific day and will
include any necessary information or 1instructions to the

patient and operatinge room staff.

Among the Rochester area hospitals surveyed only
Rochester General Hospital has truly computerized the
operating room functions. At this hospital operating
schedules are printed and computer generated reports are
sent to nursing stations and physicians. The operating room
system 1is integrated with the main system. Billing for the
operating room charges is also fully handled by computer
system. At Strong and Genesee Hospitals billing is the only
computerized function of the operating room activities. At
Highland and Park-Ridge Hospitals all operating room

activities are done manually.

The following comparative tabdle (4.7) and data flow
diagram will compare area hospitals with that the model sys-

tem.
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Comparative table for Operating Room.

Name of Nursing Physicians Billing
hespital Station Dept.
Model System Yes Yes Yes
Genesee No No Yes
Highland No No No
Park-Ridge No No No
Rochester No No Yes
General

Strong No No Yes
o ) Table 4.7
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The SAMM diagram shows that there is computerized com-
munication between operating room and the billing department
at Strong, Rochester General and Genesee Hospital 1like that
of the model system. There is no direct communication

between operating room and other departments.
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-4.9 Radiology:

In the model hospital informaticn system the 1introduc-
tiecn of computers creates computerized treatment planning
which permits the preparation and evaluation of 4individual
patient yplans. After a physician requests a diagnostic pro-
cedure, the request is printed in the radiology department.
The radiologist performs the procedure anil sends results via
the computer system to the nursing station, physicians or
accessible to any authorized person. A complete summary of
all radiology reports is printed as a consolidated tests

results summary after the patient is discharged.

Of the hospital surveyed, Strong, Rochester General and
Genesee hospitals do use their computers for some radiology
tasks. Strong Hospital uses its computer system for billing
and retrieval of patient data only. Genesee Hospital’s
radiology department uses the hospital”s main frame for com-
municating with the patient index system which allows the
radiolopy department to enter patient data into the system
and retrieve the patient information. The data entry staff
enters the patient charges at Genesee Hospital. Rochester
General’s radiology department has its own computer system
for printing test results but uses the hospital”s main frame

for billing.
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The most revolutionary computer development in radiol-
ogy 1is computer interpretaticn of test results. None of the
Rochester area hospitals use the computer system for 1inter-

preting the results or sending test results.

Rochester General Hospital uses the computer system for
calculating the amount of radiation neeied for patient. At
Park-Ridge and Eighland Hospitals do not use the computer

system in their radiology department.
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The following comparative table(4.8) and data flow diagrams
will. show the integration of computer system in the radiol-
ogy department in area hospitals.

Comparative table for Radiology.

G S G e e G G SIS G G SIS S SIS SIS SIS GES G SR GIL G GE GIS G G GIL GES SIS SIS G eGP GEe G (N SIS SIS SIS SIS SIS SIS SIS Gue SIS SIS GES GES GES NS SIS GES GFS S GES GEe SES SIS G G S e

Name of Nursing Physician Out-patient Emergency Billing

Hospital Station Dept. Room Dept.
Model System Yes Yes Yes Yes Yes
Genesee No No No No Yes
Highland No No No No No
Park-Ridge No No No No No
Rochester No No No No Yes
general

Strong No No No No Yes

Table 4.8
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The SAMM data flow diagram shows that only at Rochester Gen-

eral, Strong and Genesee Hospitals have computerized direct

communication between radiology department and billing

department which is similar to that of model system.
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Increasing costs of hospital care have been one of the
major concerns at the national level. Two of the primary
factors responsible for increasing hospital costs are the
cost associated with the transfer and handling of patient
information and the labor necessary to provide the assuring
the high quality of patient care which requires the com-
pleteness of medical orders, reduction of errors and minimi-
zation of the turn-around-time of orders to ancillary and
support services. As patient status changes quickly, these
changes affect the decisions and services provided by number
of people in different areas of a hospital. In all hospi-
tals, the data-related activities of patient care involve an
extensive and complex information flow from one place to
another. The hospital personnel spend consideradble time
recording information, finding, reading and interpreting the
data recorded by others. The computer technology will not
eliminate these information processing activities, but it
will offer the potential for extraordinary changes in how
these actions are carried out. Several information technolo-
gies now exit that can be applied individually or in combdi-
nation t6 refine and stream line health care operations and
thereby reduce hospital costs and upgrade the quality of

patient care.
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In the past numerous writers have stated confidently
that medical information systems would cut hospital cost and
improve the handling of information. (24). This was not
fully documented wuntil 1975 when there was retrospective
examination of a fully functioning system, for the purpose
of demonstrating that these bYenefits could be achieved.
These data came from two reports, both based on extensive
studies of a comprehensive medical information system
installed at E1 Camino Bospital (ECH), Mountain View Cali-
fornia, which has 464 bYeds. ECH is a general acute care
facility. It began to use the computer system in the admis-
sion department in December of 1971. The complete implemen-
tation of the computer system in all the hospital areas was
completed in October of 1972. The first study was carried by
Battelle Columbus Laboratories for the National Center for
Health Service Research of the Department of Health, Educa-
tion and Welfare. This report is titled ~ Evaluation of the
Implementation of a Medical System in General Community Hos-
pital”. The report, which is the first long-term evaluative
study, presents the systems development, implementation and
operation from 1971 to 1975 a period which 1includes three
years of full operation from 1973 to 1975. The study
evaluated the impact of the computer system on the organiza-
tion and administration of health care delivery at ECH. The
second study under the above sponsorship, evaluated the

economic impact of the system and was carried out by
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Battelle with the hospital®s management and engineering
department.(23). The results of these study were encourag-
ing. This study has shown that the technology can yield sig-
nificant improvement in productivity and facilitate more
effective use of personnel as well as enhancing the ability
of the institution to influence the qualit& of patient care.
At the time of this study the Technicon company was develop-
ing the system as an experiment. Thig system was being
developed and at the same time 1installed and tested. The
hospital did not pay for the cost of computer system and for
its development.(21). The economic impact of the system on

the hospital will be described in the section 5.2.
5.1 Impact on Departments:
£.1.1. Admitting:

The operation of the admitting department did dimprove
considerably as a result of more efficient procedures ini-
tiated through the implementation of the computer system.
Physicians are able to order tests up to 14 days prior to
the admission for pre-admitted patients. Business office is
able to rrocess financial and insurance information very
easily. Verification of patient information is done through
the system without printing the pre—-admission record. The
admission record 1is printed in appropriate departments

throughout the hospital at the time of admission which
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helped avoid lost or misplaced the admission records. The
system prints adhesive labels for each patient in admission
department and these labels are used throughout the hospital
vherever manual patient identification was required. These
labels reduce the transcription errors when recording the
patient information. The Admission department can locate a
bed more rapidly as result of accurate anl current bed avai-
lability data through the system. There has been a reduction
in the number of forms and time spend on typing. Updating of
information on pre-admission is easier and less time consum-
ing. The ECH has closed night-time operation of the admis-
sion department due to the system. The nursing station
admits the patient by using the system. The Emergency Room
uses the system for all patient ianformation. The system has
provided more efficient procedures for order entry and
retrieval of medical and administrative patient information.
The system automatically prints the out-patient record at
the appropriate service area for the out-patients. Test
results are printed in the service area and are mailed to
the physician. If an out patient goes directly to the ser-
vice area or other department personnel in that place can

register the out-patient through the system.
£.1.2 Physicians:

The physicians can retrieve current medical orders from

any of the terminals. They can request laboratory tests, X-
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rays and medication through the system. The system provides
informaticn on antibiotic agents and ratient treatment,
antidbiotic ordering information, laboratory 4interpretation
alds and surgical abstracts. The patient information is
available sooner to the physician which =zllows changes 1in

the patient treatment to be made earlier.
£.1.3 Nursing Department:

The Battelle study indicated that the computer system
at ECH had a favorable influence on nursing activities. The
impacts were most apparent in clerical activities, communi-
cations and greater availability of patient data. There was
no consistent change in the direct patient care activities.
The time and effort allocated to the clerical activities in
the most of the units was decreased. In the communications
area, the availability and form of information provided
through the system made reporting activities less time con-
suming and easier to accomplish. Nursing personnel were
spending less time off the unit as information was readily
availabdle. Nurses did not need to use the Kardex in order to
transcribe orders or check medication. In addition the

nurse’s notes were in legible format.
£.1.4 Laboratory:

The computer system did not impact on the operation of

the 1laboratory, since the development and implementation of
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the interface between the system and the automated labora-
tory instrumentation was incomplete. The Technicon Computer
Company was developing programs to allow the laboratory to
interface with the total system at the time of this study.
The system has assisted the laboratory with specimen collec-
tion, preparation and scheduling the work flow. The laboré-
tory receives batch blood specimen pickup 1ists from the
system. This 1list is sorted in bed-numter sequence for each
floor and indicates the patient’s name, test ordered, type
of specimen required and amount of specimen. The computer
system prints individual pickup sheets for stat orders. The
system holds tests for future dates and prints them on the
proper dates. The charges are entered into the patient’s
account directly. The test results are entered into the Sys-—

tem and are available to any authorized personnel.
£€.1.5: Pharmacy:

The computer system has improved the efficiency of all
the areas within the department including ordering, dilling
and dispensing of medications which has resulted in a signi-
ficant improvement in the service. The system has provided a
means of implementing unit-dose dispensing of medications
with minor changes in the staff. The pharmacy maintains the
medication price list in the system. As each medication 1is
administered the nurse’s charting entry causes the appropri-

ate charges to be added to the patient’s billing. The
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radical changes made by pharmacy has improved its operations

prints the labels. The Pharmacy is able to deliver faster

service with less errors.
5.1.6 Radiology:

The system has made a major impact on secretaries 1in
the areas that transcribe the reports. The keyboard in com-
bination with the report header and the information provided
by the system has significantly reduced the typing time
required to enter the reports. Packaged reports for normal
chest examinations have been developed. The format of the
report has also improved. The technologists are pleased with
the completeness of the patient information availadle to

them.
£.1.7 Dietary:

The dietary department receives a printed diet 1list
vith patient name, room number, diet changes, transfers and
discharges. Prior to the system, this was done manually and
sent to the dietary department via pneumatic tubes. This was
an inconvenience to the department. There 1is a very good
chance of loosing the paper work. The dieticians feel that
errors resulting from manually transcribing orders have been
totally eliminated. Another advantage of the system to phy-
sicians is display of most frequently used diets for selec-

tion by physicians. Prior to the system physicians had to
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refer to a diet manual.

5.2 Economic Impact:

The economic impact created by the

hospital

introduction of a

total information system into a hospital environ-

ment is highly complex and not yet fully understood. This

phenomenon embraces

not only a variety of economic efforts
(direct lator, indirect lador, changes in the volume of ser-

vice units, cost avoidance, cash flow, material cost

changes) but also encompasses the broad spectrum of physical
impact points including all nursing stations, ancillary ser-

vices and supporting services.(22).

There were numerous changes that occurred during the

Battelle’s study period amorng the hospitals participating in
this study. These changes compound the difficulty in isolat-

ing and identifying the economic impact on ECH. The cost of

ancillary services per patient day has had a continuing

growth pattern due to changes in the services availabdle,

new

application of new technology

services. How ever there has

of patient stay (4.7%) due to

in errors

data, reductions

turn-around time in tests and

and the resulting sets of
been a reduction in the length
availabdility of timely patient
of patient crders and faster
to

treatments due shortening

the time Dbetween orders and their executions, the improved
communicaticn at all 1levels of ECH facilitates the
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physician’s to delivery of improved quality care. (21). As
there is a reduction in patient stay there is a reduction of
cost per patlient day which is an important indicator of
both the resource cost of treating patients and the cost of
hospital care to the individual. There was a statistically
significant 5% reduction in the cost of nursing services per
patient during the time when the information system was
operational. The system reduced the amount of time nurses
spent on paper work which lessened the clerical workload and
ultimately reduced the nursing staff thus reducing the
departmental costs. Results in the other departments were
less encouraging. The ancillary department showed a small
insignificant decrease in the operating cost per patient
day. The table 5.2.1 shows the economical impact of the sys-
tem (excluding the cost of the system) on three measures of
cost at ECE by department and by system phase relative to

pre, post system implementation period.
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Cost per patient Cost per patient day Cost per Month

Department TMIS Impl TMIS Impl TMIS Impl TMIS Impl TIMS Impl TMIS Impl

Pre Post Pre Post Pre Post

(Percentage change)il

Nursing 3.3 -5.0% 3.0 -2.8 - 6., 4%% 5,.3%

Ancillary 1.1 -2.4 -#.32 1.1 4.3 7. 7R%
Support 5.7 4.5 5.5 7.5%* 8.4%% 14 3%*
All Depts 3.4 -2.65 3.3 2.3 6 .2%* g, 2%*
Medical care 2.1 -5.0% 1.8 -2.4 5.2% 5.9%*

Table 5.2.1
1 Positive values represents cost increase due to TMIS. Negative values
represent cost savings due to TMIS.
The estimates were produced by multivariabdle
regression analysis which held constant other factors that affect the
hospital cost and should be interpreted as the percentage in cost
during the specified TMIS phase relative to the pre-TMIS period.
* Estimate was statistically different from @ at a .5 % level of significance
or better

** Estimate was statistically different from & to .5% level of

significance or better.(23).
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There are many papers describing the computer based
systems and claimed benefits without substantiating them in
detéil. Few hospitals which have used the computer system
claim that they have reduced over all cost of the hospital.
But very few indicate what system cost and almost no quanti-
tative discussions of the benefits achieved.

1. Deaconess hospital in Evansville 1Indiana reduced {its
personnel increased operating revenues by $18¢,000 and
reduced its account receivadle turnaround time by 16 days.

2. Canyon General Hospital in Anaheim California which has
used a multiple mini computer system since it opened, claims
to use 4¢ fewer full time people than other proprietary hos-
pitals of similar size in southern California.

3. Texas Institute of Rehabilitation and Research a small
56 bed hospital found that both users and administrators are
satisfied with the system and has resulted in more rapid
patient recovery combined with a decrease in service costs.

(24).

The Good Samaritian Hospital has consulted three
respected studies throughout the country to validate cost
savings due to the total information system. These studies
show that hospitals can save more money and reduce the cost
of patient care through the use of computerized information
processing. One of them 1s Battelle institute’s study of
ECH. The other study done by Richard Nolan in the year 1977
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relative to hardvare and that a hospital is willing to spend
$ one million on patient care systems development, could
recover approximately $ two millions in quantifiable bene-
fitg. A Canadlan hospital study of a similar hospital using
the 1industrial engineers and accountants projected that a

yearly $ 1.3 million savings froma $ 27 million dudget.
(28).

The management systems department at ST. Vincent Hospi-
tal Massachusett has done a study which utilizes an Indus-
trial Engineering ( Methods Time Measurement) methodology to
evaluate four alternative solutions to of improving clerical
efficiency to determine the one which most 1likely to succeed
on a cost effective basis in ladboratory.

The four alternatives are:
1. Addition of clerical positions.
2. Automation through existing data processing system.
3. Automate through Time-sharing system.
4. Automate through dedicated computer system.
The study has shown that the 4th alternative has

greatest impact on clerical efficiency, cost reduction and

patient care. (29).

The implementation of the comprehensive medical system
may produce different results from that of ECH, because the
system was a development al system. The system was being

developed at the same time it was belng installed and
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tested. The findings of this Battelle stuly are best applied
to the hospitals that are of comparable to ECH. Installation
cf the system now will be at a lower cost as a result of
what was learned at the ECH and the decrease in the cost of
computer systems since the analysis of the ECH. (22). The
computer technology is a valvable too; in the present
environment where hospitals are charged with maintaining
their quality and service level in the face of increasingly
limited resources. This computer technology addresses the
issue of quality services 1level and cost containment in
varying degrees. The significant component of a total health
care cost is related to recording and processing of informa-
tion. A well design computerized infcrmation system can cut
significantly 1into this <cost and at the same time enhance
the value of the information supplied. The primary Justifi-
cation of the computer system should lie in improving the
quality of patient care and services render by the hospital.
The computer system promotes gquality mainly by improving
timeliness and accuracy of treatment. The timeliness 1is a
critical variable 4n the patient’s treatment in many cases
and accuracy is the prerequisite for the good care 1in all
case; to which it is very hard to assign the dollar value.
More over system will reduce the errors in transcribing and
communicating orders , reduce fallures 1in carrying out
physician’s orders and reduce nursing staff’s administrative

time which can be utilized in direct patient care. Whether
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or not these goals are worth the costs remains a matter of
Judgement. The cost reductions are simply the means for
obtgining the necessary tools for better patient care. In
short the benefits of the computer system are far reaching.
Those we car identify include:

1. Reduction in personnel.

2. Reduction in clerical work.

3. Reduction in lost charges. The computer can provide more
accurate record keeping which will improve billing and col-
lection. Lost charges are practically non existent with an
on-line system since services and supplies are chargeabdble at
the time of orders and all orders are on-line.

4. Minimize errors.

5. Improve work flow.

€. Instantaneous input and retrieval of patient data from
numerous remote sites is availabdle.

7. Centralized patient care data.

8. Reduction in patient forms.

9. Reduction in length of patient stay.

19. Improved patient care ©because of readily availabdle,
more complete, more accurate information and better communi-
cation and coordination among the nurses, doctors and ancil-
lary services.

11. Better staristics for administrative planning education

and research.
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SUMMARY:

From gathered information, it appears that hospitals sur-
veyed in the Rochester area do not approach the high degree of
computerization characteristic of a model hospital information
system. In all of the Rochester Area hospitals a great number of
routinized labor intensive tasks (writing and transcriding ord-
ers, completing dietary requests, charting patient data) are per-
formed manually. The institutional cost of unnecessary labor must
surely be substantial and the cost of the inefficiency and lack
of speed consequent to the manual performance of such work func-
tions must surely impact on patient care and increase the risk of

human error.

Rochester General Hospital has achieved the greatest degree
of computerization, while Highland and Park-Ridge hospitals have
very low degree c¢f computerization. However, most of the Roches-
ter area hospitals surveyed, have heavily computerized their bil-
ling activities. Nursing and physiclan duties still remain
largely outside the computer system of each hospitals. Utiliza-
tion of computers for time consuming nursing tasks could substan-

tially relieve the acute nursing shortages which hospitals are

now encountering.

Whenever hospital has computerized some functions ,there is
little computerized communication between hospital departments.

Thus identical patient information 1s entered on the patient
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charts or records by different departments. Certainly, direct
computer communication between the departments would eliminate
errors and release staff time which could be utilized for
research and rlanning. Furthermore, computers would allow Dbetter

coordination of tasks thereby promoting on overall improvement in

ratient care.

In surveyed area hospitals, Genesee Hospital was the first
one to use the computer system for its laboratory purposes in the
year 1968. 1In the year 1973 Genesee, Rochester General and High-
land Hospitals wused shared computer system for their billing

functions.

The Rochester General and Strong Hospital has printers in
all departments. Genesee Hospital has printers centrally located
and in their business offices. Park-Ridge and Highland Hospitals
have printers and CRTs in their data processing and admission
department. Rochester General, Strong and Genesee Hospitals have

well distributed CRTs for effective order entry only.

The Emergency or STAT orders are communicated via computer
system through CRTs located in emergency rooms. The test results
for STAT are directly printed in the emergency rooms. None of
these hospitals have a computerized means to communicate nor STAT
test results to physicians and nursing stations nor for out-
ratient derartments. The computer printed reports are sent manu-

elly.
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A few physicians at Rochester General hospital do have ter-
minals ;n their offices to retrieve patient information and test
results only but can not be used for communication purposes. At
Rochester General hospital all laboratory test requests from phy-
sicians are collected at the nursing floor and then entered into
the system by the data entry staff. All other area hospitals phy-

sicians orders are sent manually to other departments.

Mursing procedures and clerical functions are overhelmingly
manual. Only at Rochester General Hospital few nursing stations
have terminals for data entry and requesting laboratory test
requests. None of these hospitals has computer generated

schedules or patient care plans.

The Pharmacy Department at Rochester General Strong and
Genesee Hospitals have computerized the billing function. At
Genesee hospital patient discharge and transfer 1s printed
directly in pharmacy department. At Highland Hospital patient

labels are printed by ccmputer system.

The charges for operating and for X-rays (radiology) is done
by the computer system at Rochester General, Strong and Genesee
hospitals. Only Rochester General has truly computerized the
operating room functions like that of model system. The operating
schedules are printed and sent to nursing stations and to physi-
cians. The operating room system is integrated with the main sys-

tem.
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The study done by Battelle institute in early 1970°s about
El Camino (ECH) hospital has shown that the computer technology
is available for total a hospital information system. The Techni-
con System was being developed at the same time as it was being
installed and tested at ECh. Since the computer technology was
new in the medical field, the hospital did not pay for the com-
puter system, due to the develcpmental nature of the system. The
payments bty the hospital for services would bé made only as cost

benefits were actually realized.

Since the Battelle’s study was made, computer technology has
increased in 1its capacity to encompass complex organizational
settings at affordable prices. The technology market is flooded
with many information systems and it is very difficult for a hos-
pital to choose the best system. It is better te have a compara-
tive analysis of these systems and include investigation some or
all of the following elements for each system:

1. System philosophy.

2. Installations and Progress.

3. Input/Output devices.

4. Hardware configurations.

5. Departments and functions covered.
6. System output.

7. Cost per patient day.

8

. Business functions.
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Hospital information systems are nc longer a new technology
which has, therefore, reduced the firancial risk of installing
the system. The hcespitals, which have installed computer system
for cost-effectiveness and for better patient care, are pleased
with the resvlts. An integrated, health cqye information system
provides an oppertunity for achieving significant imprecvement in
the quality of patient care and in productivity. Like other hos-
pitals in the nation, Rochester area hospitals are elso instal-
ling and developing their information systems department by
department. In near future, say with in 3-5 years in my opinion
at least two area hcspitals will have a total information system

for better patiernt care.
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—— - ——— i ——— e - — -

(1) How does the admission department communicate or send
the admissicn record to the physician, nursing sta-—
tion ard billing department? Is it computerized or
manual?

Admission form 1is printed on-line after on-line
admission pro process. Copies are sent to nursing sta-

tion and Billing department

(2) How long do you keep data in the system for admissicn
record?

Basic demographic data and medical record informa-

tion is kept forever. Complete admission record is

purged approximately after €¢ days after bdilling {is

cemplete.

(3) Can a physician access pre-admission record for
requesting laboratory test and medication request?
The laboratory maintains a separate master file 1in

which pre-admission test can be requested.

(4) How is bed number assigned to a patient? 1Is the bed
number assigned automatically by computer system or

marnual by admission clerk?

Bed is selected by admissicn clerk based on patient
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and or hospital needs and then entered into admission

screen.

(5) BHow is case number assigned to a patient? Is it given
by computer system or by admitting clerk?

Case number is assigned by computer system.

(6) Who transfers patient and how is information transmit-

ted to other departments?
Admission department is notified of transfer. Clerk

then enters into the computer system and notices are

printed and distributed.

(7) What type of information does the computer system
prepare after the discharge or expiration of a patient?
Various bdilling documents UBF, Insurance bills etc.
Medical abstract system information. Patient history

archive data. Regulatory agency data.

o v ——— —— ——— S V———

(1) Toes the information desk uses the computer system?
Not at present. Information desk system is under

development

(2) What type of information can the information desk

retrieve from the system?

Currently information desk uses census reports only.
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(1)

(2)

(3)

(4)

(5)

(6)

Do the physicians have terminals in their offices?
No.

How does the physician communicate with the nursing
station? 1Is it computerized or manual?

Manual.

How does the physician request laboratory tests? Is it
computerized manual?

Physician enters request in patient’s record at
nursing station. nursing station STAFF prepares

requisition fecr laboratory.

How does the physician request X-rays? Is it computer-

ized or manual?

Physician enters request in patient’s record at
nursing station nursing station STAFF prepares requisi-

tions for X-Rays.

How does the physiciean request medication form phar-
macy? Is it computerized or manual?
Physicians enters request in patient’s record at

nursing station

How does the physician communicate with operating room?

Is it computerized or manual?
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(7)

(8)

(9)

(1)

(2)

Telephone and Manual.

Bow does the physician communicate with dietary depart-

ment? Is it computerized or manual?

Usually dietary orders are handled the same as

laboratory orders.

Is communication between emergency room and the physi-

cian computerized or manual?

Manual.

Does system have information about current articles
from Jjournals, antibiotic sensitivities or any other

information?

In-house systems does not have such information.

Medical library has access to these types of system.

—— e o — - - —— —

Do the nursing stations have terminals?
Only selected nursing stations currently have termi-

nals. For example ICU, CCU, Ed.

Is the communication between nursing station and
laboratory computerized or not? (requesting lad tests

and results)

Generally communication is via phone or delivery of

computer generated Teports. Selected nursing stations
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(3)

(4)

(5)

(6)

(7)

(8)

(9)

receive "STAT" reports via computerized system.

How does the nurse request the X-rays? Is it computer-

ized or manual?

Same as laboratory tests.

How does the nurse request medication from pkarmacy? Is

it computerized or manual?

Manual. Nurse calls orders to pharmacy or sends

requisition

How does the nurse communicate with physician? 1Is it
computerized or manual?

Telephone.

How does the nurse communicate with dietary department?
Is it computerized or manual?

Telephone or manual.

How does the nurse communicate with operating room? Is

it computerized or manual?

Telephone.

Loes system print patient care planning? When 1t |is
printed?
No.

Does system print medication schedvle at nursing sta-

tion? When it is printed?
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(1)

(2)

(3)

(¢)

(5)

(6)

(7)

No.

Do you have a stand alone laboratory computer system or

integrated with the main frame?

System 1is on hospital main frame but operates

largely in @ stand alone mode.

Coes system print a list of patients for specimen col-

lection?
No.

How are stat orders recognized and processed?

Stat orders are flagged and given priority treatment.

How are Stat resuvlts sent? Is it computerized?

For ICU and ED stat results are sent via computer

system. all others are called by phone.

How are lad results communicated to physicians and
nursing stations? Is it computerized or manual?

Sent by phone and computer print outs.

How are patient charges sent to the bllling department?
Patient charges are spooled to @ magnetic type for

entry into billing system.

How are the outpatient results sent? Is it computerized

or manual?
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(1)

(2)

(3)

(4)

(1)

Computer generated regports are usually mailed to

physicians.

Loes the pharmacy department use the computer system?
Is it stand alone or integrated with main frame?

Pharmecy is notified of discharges and transfers via

computer printers.

How does the opharmacy communicate with doctors and
nurses? Is it computerized or manual?

Manual.

Loes system print patient labels?
Not at this time.

Does system update the drug inventory?

No.

How are the patient charges sent to the billing depart-
ment?
Via manually prepared requisitions which are keyed

into the system by date entry department.

Does the radiology department use the computer system?
Is it stand alone or integrated with main frame?

Radiology uses main frame system for patient index
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(2)

(3)

(4)

(5)

(1)

(2)

(3)

system.

Are X-rays interpreted by computer or by technicians?

Technicians.

How are results verified and sent to nurses, physi-

clans or other departments? Is it computerized or

manual?

Manual.

How are outpatient X-ray results are sent?

Manual.

How are the patient charges are sent to the ©billing
department?
Manually prepared requisitions are keyed by data

entry staff.

Toes the operating room use the computer system? Is it
stand alone or integrated with the mailn system?

Does not presently use system.

Does the system prints operating schedules?

No.

How does operating room communicate with physicians and
nurses? Is it computerized?

Manual.
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(4)

(1)

(2)

(3)

(1)

(2)

(3)

How are patient charges sent to the billing department?

Charges are keyed by data entry staff.

Is dietary department computerized?

No.

Does system print diet requests and when it is printed?

No.

How are the patient charges sent to bdilling department?
Charges are keyed by data entry staff.

———— ——— — —— e — — ———

What is the make and model of the system?
IMB 4341, Model 12.

when did your hospital tegin using a computer system?
1973 for hospital Billing as a part of shared system
1968 for laboratory system.

Are the printers centrally located or 1in the depart-
ments? 1list departments?
System has centrally located printers for high

volume printing and bdbusiness office areas for speclal-

jzed functions.
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(4) Are the CRTs centrally located or in the departments?
List the departments?

Approximately 92 CRTs are distributed through out

"the hospital. Laboratory, X-ray, Business office,

Finance and some nursing stations.

(5) Who can access any patient data?

Laboratory, medical and ©business staff can access

approypriate patient data.

(6) Lo different users have different passwords?

Selected functions are protected by unique passwords.

(7) what is the respcnse time to access the patient data?
Response time varies depending on data being accessed
and the system 1lcad. Generally, response time is 1-5

seconds.
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(1) How does the admission department communicate or send
the admission record to the physician, nursing sta-

tion and billing department? Is it computerized or

manual?

Manual.

(2) How lorg do you keep data in the system for admission

record?
Till the patient bill is produced which is trigged
by the final diagnosis of medical abstract.

(3) Can a physician access pre-admission record for
requesting laboratory test and medication request?

Yes.

(4) BHow is bed number assigned to a patient? 1Is the bed
number assigned automatically by computer system or
manual by admission clerk?

Menually by type of service needeil.

(5) How is case number assigned to a patient? Is it given
ty computer system or by admitting clerk?

Admitting clerk.
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(6) Who transfers patient and how is information transmit-

ted to other departments?

Doctors and nursing staff. Manually.

(7) what type of information does the computer system
rrepare after the discharge or expiration of a patient?

Total itemized bill, medical abstract.

Information desk:

(1) Toes the information desk uses the computer system?

No.

(2) what type of information can the information desk
retrieve from the system?

None.
Physicians:

(1) Do the physicians have terminals in their offices?

No.

(2) BHow does the physician communicate with the nursing
station? Is it computerized or manual?

Manual.

(3) How does the physician request laboratory tests? Is it
computerized manual?

Manual.



(4)

(5)

(8)

(7)

(8)

(9)

How does the physician request X-rays? Is it computer-
ized or manual?

Manual.

How does the physician request medication form phar-
macy? Is it computerized or manual?

Manual.

How does the physician communicate with operating room?
Is it computerized or manual?

Manual.

How does the physician communicate with dietary depart-
ment? 1Is it computerized or manual?

Manual.

Is communication between emergency room and the physi-
cian computerized or manual?

Manual.

Loes system have 1information about current articles
from journals, antibictic sensitivities or any other
information?

No.

Lo the nursing stations have terminals?

No.



(2) Is the communication between nursing station and

laboratory computerized or not? (requesting lad tests

and results)

Manual.

(3) How does the nurse request the X-rays? Is it computer-
ized or manual?

Manual.

(4) BHow does the nurse request medication from pharmacy? Is
it computerized or manual?

Manual.

(5) How does the nurse communicate with physician? 1Is it
computerized or manual?

Manual.

(6) How does the nurse communicate with dietary department?
Is it computerized or manual?

Manual.

(7) Bow does the nurse communicate with operating room? Is
it computerized or manual?

Manual.

(8) TDoes system print patient care planning? When it |is
printed?
No.
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(9)

(1)

(2)

(3)

(4)

(5)

(6)

(7)

Toes system print medication schedule at nursing sta-

tion? When it is printed?
No.

Lo you have a stand alone laboratory computer system or
integrated with the main frame?

Stand alone.

Loes system print a 1ist of patients for specimen col-

lection?

Yes.

How are stat orders recognized and processed?

Stat orders are processed first system.

How are stat results sent? 1Is it computerized or
manual?

It 1s sent via system.

How are ladb results communicated to physicians and
nursing stations? Is it computerized or manval?

Manual.

How are patient charges sent to the billing department?

Manually-

How are the outpatient results sent? Is it computerized

or manual?
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(1)

(2)

(3)

(4)

(5)

(1)

(2)

Manually.

Does pharmacy department use the computer system? Is it
stand alone or integrated with main frame?

Manual system.

How does the pharmacy communicate with doctors and
nurses? Is it computerized or manual?

Manual.

Does system print patient labels?

Yes (from main system).

Loes system update the drug inventory?

No.

Bow are the patient charges sent to the billing depart-
ment?

Manually.

Does the radiology department use the computer system?
Is it stand alone or integrated with main frame?

Manual.

Are X-rays interpreted by computer or by technicians?

Technicians.
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(3) How are results verified and sent to nurses, physicians
or other departments? Is it computerized or manual?

Manual.

(4) How are outpatient X-ray results are sent?

Manual.

(8) How are the patient charges are sent to the billing

department?

Manual.
Operating Room:

(1) Toes the operating room use the computer system? Is 1t
stand alone or integrated with the main system?

Manual.

(2) Toes the system prints operating schedules?
No. (Manual distridbution of schedule.)

(3) How does operating room communicate with physicians and
nurses? Is it computerized or not?

Manual.

(4) How are patient charges sent to the billing department?

Manually.
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(1)

(2)

(3)

(1)

(2)

(3)

(4)

(5)

Is your dietary department computerized?
No.

Loes system print diet requests and when it is printed?
No.

How are the patient charges sent to billing department?
Manually.

What is the make and model of the system?
IBM 4341.

When did your hospital begin using a computer system?
1669,

Are the printers centrally located or in the depart-
ments? List departments?
14 terminals. Billing, admitting, accounts payabdle,

payroll, personnel, Medical records and cashiers.

Are the CRTs centrally located or in the departments?
List the departments?

Same as 3.

who can access any patient data?
Billing, admitting, medical records,

cashiers.(pertinent data)
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(6) To different users have different passwords?

Yes.

(7) What is the response time to access the patient data?
Few seconds,
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(1)

(2)

(3)

(¢)

(5)

(6)

Admission:

Bow does the admission department communicate or send
the admission record to the physician, nursing sta-
tion and bvilling department? 1Is it computerized or

manual?

It communicates manually. ( but not computerized)

How long do you keep data in the system for admission

record?

2 Years.

Can a physician access pre-admission record for
requesting laboratory test and medication request?

No.

How is bed number assigned to a patient? Is the bed
number assigned automatically by computer system or
manual by admission clerk?

Seq. manually by admission clerk.

How is case number assigned to a patient? Is it given
by computer system or by admitting clerk?

By medical record manually.

¥ho transfers patient and how is information <transmit-

ted to other departments?
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(7)

(1)

(2)

(1)

(2)

(3)

(4)

By admitting department manually.

¥hat type of information does the computer system
prepare after the discharge or expiration of a patient?

All medical record information.

Does the information desk uses the computer system?

No.

What type of information can the 1information desk
retrieve from the system?

None.

Do the physicians have terminals in their offices?
No.

How does the physician communicate with the nursing
station? 1Is it computerized or manuel?

Manual.

How does the physician request laboratory tests? Is it
computerized or manual?

Manual.

How does the physician request X-rays? Is it computer-

jzed or manual?
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(5)

(6)

(7)

(8)

(2)

(1)

(2)

Manual.

How does the physician request medication form phar-
macy? Is it computerized or manual?

Manual.

How does the physician communicate with operating room?
Is it computerized or manual?

Manual.

How does the physician communicate with dietary depart-
ment? 1Is it computerized or manual?

Manual.

IS communication between emergency room and the physi-
cian computerized or manual?

Manual.

Does system have information about current articles
from journals, antibiotic sensitivities or any other
information?

No.

Io the nursing stations have terminals?

No.

Is the communication between nursing station and

laboratory computerized or not? (requesting labd tests

Shantanu Bhagoji -111- October 24, 1984



(3)

(4)

(5)

(6)

(7)

(8)

(9)

and results)

Not.

How does the nurse request the X-rays? Is it computer-

ized or manual?

Manual.

How does the nurse request medication from pharmacy? Is
it computerized or manual?

Menuval.

How does the nurse communicate with physician? 1Is it
computerized or manual?

Manual.

How does the nurse communicate with dietary department?
Is it computerized or manuval?

Manual.

How does the nurse communicate with operating room? Is
it computerized or manual?

Manual.

Loes system print patient care planning? When it is

rrinted?
No.

Does system print medication schedule at nursing sta-

tion? When it is printed?
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No.

(1) Do you have a stand alone laboratory computer system or
integrated with the main frame?

None.

(2) Does system print a 1ist of patients for specimen col-
lectién?
No.

(3) How are stat orders recognized and processed?

N/A.

(4) How are stat results are sent? Is it computerized?

No. Manually.

(5) How are lab results communicated to physicians and
nursing stations? Is it computerized or manual?

Manually.

(6) How are patient charges sent to the billing department?

On charge cards.

(7) How are the outpatient results sent? Is it computerized

or manual?

Manually.
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(1) Does pharmacy department use the computer system? Is it
stand alone or integrated with main frame?

None.

(2) How does the pharmacy communicate with doctors and
nurses? Is it computerized or manual?

Manually.

(3) Does system print patient labels?
N/A.

(4) Toes system update the drug inventory?
N/A.

(5) Bow are the patient charges sent to the billing depart-
ment?

Manually.

(1) Does the radiclogy department use the computer system?
Is it stand alone or integrated with main frame?

None.

(2) Are X-rays interpreted by computer or by technicians?

N/A. (technicians)
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(3) How are results verified and sent to nurses, physicians

or other departments? Is it computerized or manual?

Manually.

(4) How are outpatient X-ray results are sent?

N/A.

(5) How are the patient charges are sent to the ©billing

department

On charge cards.

(1) Does the operating room use the computer system? Is it
stand alone or integrated with the main system?

None.

(2) Does the system prints operating schedules?
N/A.

(3) BHow does operating room communicate with physicians and
nurses? Is it computerized or not?

Manual.

(4) How are patient charges sent to the billing department?

On charge cards.
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(1) Is your dietary department computerized?
No.

(2) Toes system print diet requests and when it is printed?
None.

(3) How are the patient charges sent to billing department?

On charge cards.

(1) what is the make and model of the system?
Four phase IV-08.

(2) Wwhen did your hospital begin using a computer system?
1978.

(3) Are the printers centrally located or in the depart-
ments? List departments?

Data processing department only.

(4) Are the CRTs centrally located or in the departments?
IList the departments?
Departments Admission, billing, Medical record, pay-

roll, inventory, accountinrg and data processing.

(5) Who can access any patient data?

Admissions. Medical record.
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(6) Do different users have different passwords?
Yes.

(7) What is the response time to access the patient data?
15 seconds.
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(1)

(2)

(3)

(4)

(5)

Admission:

How does the admission department communicate or send
the admission recerd to the physician, nursing station
and billing department? 1Is it computerized or manual?
Computerized reports are printed. Coples are sent to
physicians and nursing stations ©bpilling and other

departments manually.

Bow long do you keep data in the system for admission
record?

Until 1€ days after discharge for some data. Medi-
cal records keeps abstract data on the system for 18
months. All patient history is saved on types per-

manently.

Can a 7yhysician access pre-admission record for

requesting laboratory test and medication request?

Yes.

Bow is bed number assigned to a patient? Is the bed
number assigned autcmatically by computer system or
manual by admission clerk?

Admission clerk.

How is case number assigned to a patient? Is 1t given

by computer sysiem or by admitting clerk?

Shantanu Bhagoli -118~ October 24, 1984



Admission clerk.

(6) Who transfers patient and how is information transmit-

ted to other departments?

Nursing stations notify the admitting department
which makes the changes in the system. User departments
(Lab, Dietary, Pharmacy, X-ray etc) have access to the

patient record with the new location.

(7) WwWhat type of 1infermation does the computer system
prepare after the discharge or expiration of a patient?

Bills, medical record abstracts, summary statistics.

Information desk:

(1) Does the information desk uses the computer system?

Yes.

(2) what type of information can the information desk
retrieve from the system?
Patient’s demographic data, location, condition,

next of kin, diagnosis, surgical schedule, religion

etc.

(1) Do the physicians have terminals in their offices?

Very few.
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(2) How does the physician communicate with the nursing
station? 1Is it computerized or manual?

Manually.

(3) How does the Physician request laboratory tests? Is it

computerized or manual?

Lab tests are requested automatically through a

data collection terminal on the floor.

(4) How does the physician request X-rays? Is it cemputer-
ized or manual?

Manually.

(5) BHow does the physician request medication from phar-
macy? Is it computerized or manual?

Manually.

(6) How does the physician communicate with operating room?
Is it computerized or manual?

Manually.

(7) How does the physician communicate with dietary depart-
ment? Is it computerized or manual?

Manually.

(8) 1s communication between emergency room and the physi-
cian computerized or manual?

Manually.
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(9)

(1)

(2)

(3)

(4)

(5)

(6)

Coes system have information abeut current articles

from Journals, antibiotic sensitivities or any other

information?

No.

Do the nursing stations have terminals?

Yes. They are used orly for data input at present

time.

Is the communication between nursing station and

laboratory computerized?

Lab tests are requested by the computer system.

How does the nurse request the X-rays? Is it computer-
ized or manual?

Manually.

How does the nurse request medication from pharmacy?
Is it computerized or manual?

Manually.

How dees the nurse communicate with physician? Is it
computerized or manual?

Manually.

How does the nurse communicate with dietary department?

Is it computerized or manual?
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(7)

(8)

(9)

(1)

(2)

(3)

Manually.

How does the nurse communicate with operating room? 1Is
it computerized or manual?

Manually.

Loes system print patient care planning? When 4t 1is
printed?

No.

Does system print medication schedule at nursing sta-
tion? When it is printed?
No.

-—— A -

Do you have a stand alone laboratory computer system or
integrated with the main frame?

Integrated with main fram.

Loes system print 1ist a of patients for specimen col~-
lection?

Yes.

How are stat orders recognized and processed?

Stat orders are coded and processed as soon as
received 4in the lad. When the results are ready, they
are sent directly to printers located in the depart-

ments that have printers.(Emergency room, Critical care
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vnit, Medical intensive care unit, Surgical 1intensive

care unit, ECU)

(4) How are the stat results sent? Is it computerized?

Yes.

(5) BHow are lad results communicated to physicians and
nursing stations? Is it computerized or manual?

Non stat results are manually sent to physicians

and nursing station.

(6) Hew are the outpatient results sent?

Manually.

(7) BHow are patient charges sent to the billing department?
Charges are automatically generated when the

results are put in the system.

(1) Does pharmacy department use the computer system? Is
it stand alone or integrated with main frame?
No pharmacy order system. System is wused for Dbil-

ling.

(2) How does the pharmacy communicate with doctors and

nurses? Is it computerized or manual?

Manually.
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(3) Toes system print patient labels?
No.

(4) Does system update the drug inventory?
No.

(5) How are the patient charges sent to the billing depart-

ment?

Entry of charge data done by pharmacy technician on

terminals located in the pharmacy.

(1) Does the radiology department use the computer system?
Is it stand alone or integrated with main frame?
Radiology does bave a cemputer system. Main system

is used for billing purposes.

(2) Are X-rays interpreted by computer or by technicians?

Technicians interpret the results.

(3) Hew are results verified and sent to nurses, physi-
clans or other departmeants? Is it computerized or
manual?

Manual.

(4) How do you send out-patient X-ray results? Is it compu-

terized or manua1§

Printed results are sent manually.
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(5)

(1)

(2)

(3)

(4)

(1)

(2)

How are the patient charges are sent to the ©billing
department?

Charges are entered by technician on the terminals

located in the department.

Loes the operating room use the computer system? Is it
stand alone or integrated with the main system?

Integrated with main system.

Does the system prints operating schedules?

Yes.

How does operating room communicate with physicians and
nurses? Is it computerized or not?
Computer printed reports are sent. Reports are

rrinted in data processing departments.

How are patient charges sent to the bdilling department?

Charges are sent on line entry.

Is your dietary department computerized?

Limited to diet order sheets and 1inquiry 1into

patient files.

Does system print diet requests?

Yes.
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(3)

(4)

(1)

(2)

(3)

(4)

How does dietary department receives diet orders from

nurses and physicians? Is it computerized or manual?
Computerized reports are printed daily which is
completed by the patients and sent manually to dietary

department from data processing department.

Bow are the patient charges sent tc billing department?

Dietary charges are included in the room charges.

What is the make and model of the main system?

Digital equipment corp. DEC system KL 1091-E.

When did your hospital begin using a computer system?
In the year 1972.

Are the printers centrally located er in departments?
list the departments?
16 printers. Lad, Admitting, Emergency, CCU, MICU,

ECU, SICU, and Data processing department.

Are the CRTs centrally located c¢r in the departments?
List the departments?

55 CRTs. Lab, Admitting, Emergency, Operating Room,
X-rays, Dietary, Accounting, Business office, Telephone
office, Data processing, Medical lidrary, Pudlic
safety, Information desk, Medical Records, Pharmacy,

Radiation therapy, Personnel, Engineering, Material
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handling.

(5) Who can access any patient data?

Users with proper authorization and acceunt numbers

and passwords can access the data.

(6) Do different users have #ifferent passwords?

Yes.

(7) what is the response time to access the patient data?

o

2 to 4 Seconds.
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—— - - —— - ———

(1) How does the admission department communicate or send
the admission record to the physician, nursing sta-
tion and billing department? Is it computerized or
manual?

A copy of each admission document prints automati-
cally in ©billing department and 3 cepies in medical
records. One of these copies is sent by pneumatic tube

to the nursing station and one is placed in patient

chart.

(2) How long do you keep data in the system for admission
record?

All data remains on-line 14 days past patient
discharge and most of it (patient address, insurance
data etc) remains accessible (by ISAM retrieval) for 2
yrs. Data that does not tend to change (patient name,
pirth date, social security number and parent’s name)

is never deleted.

.(3) Can a physician access pre-admission record for
requesting laboratory test and medication request?

Not at this time. With system capabilities we

currently have operational.
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(4) How is bed number assigned to a patient? Is the bed
number assigned automatically by computer system or
manual by admission clerk?

A current 1list of all unoccupied beds on each nurs-
ing station 1is retrieved at admission time from which

the admission clerk selects the bed which the patient
will occupy.

(5) How is case number assigned to a patient? Is it given
by computer system or by admitting clerk?

If the patient has been seen at the hospital at any
time prior to this admission, he will receive a unique
medical record number.(7 Digits). This number is
retrieved and a visit modifier is added to it.(6 digit
julian date). If it 4is a first visit the computer
assigns the next sequential 7 digit number &nd adds the

julian date to it.

(6) Who transfers patient and how is information transmit-
ted to other departments?

The patients are transferred from bed to bed within
the nursing unit or from wunit to unit and the unit
secretary notifies the admissien office. The transfers
are input to the computer system and transfer notices

print out is forwarded to nursing unit.
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(7) What type of information does the computer system

prepare after the discharge or expiration of a patient?

A discharge notice prints showing date and time of

discharge or expiration which prints in the medical
records and billing offices.

(1) Does the information desk uses the computer system?

Yes.

(2) What type eof information can the information desk
retrieve from the system?
Patient name, location in hospital house address,
condition date of surgery, phone in room indicator,
visitor indicator, admission date and time, attending

physician.

(1) Do the physicians have terminals in their offices?
No.

(2) How does the physician communicate with the nursing

station? 1Is it computerized or manual?

Manual.

(3) How does the physiclan request laboratory tests? Is it

computerized or manual?
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Manual.

(4) How does the physician request X-rays? Is it computer-
ized or manual?

Manual.

(5) How does the physician request medication form phar-
macy? Is it computerized or manual?

Manual.

(6) How does the physician communicate with operating room?
Is it computerized or manual?

Manual.

(7) How does the physician communicate with dietary depart-
ment? Is it computerized or manual?

Manual.

(8) 1Is communication between emergency room and the physi-
cian computerized or manual?

Manual.

(9) Does system have information about current articles
from journals, antibietic sensitivities or any other
information?

No.
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(1) To the nursing stations have terminals?

Neo.

(2) Is the communication between nursing station and

laboratory computerized or not? (requesting lab tests

and results)

No.

(3) How does the nurse request the X-rays? Is it computer-

ized or manual?

Manual.

(4) How does the nurse request medication from pharmacy? Is

it computerized or manual?

Manual.

(5) How does the nurse communicate with physiclan? 1Is it
computerized manual?

Manual.

(6) How does the nurse communicate with dietary department?
Is it computerized or manual?

Manual.

(7) How does the nurse communicate with operating roem? 1Is
it computerized or manual?

Manual.



(9)

(1)

(2)

(3)

(4)

(5)

Loes system print patient care planning? Wrhen it 1is
printed?

No.

Loes system print medication schedule at nursing sta-
tion? When it is printed?
No.

Do you have a stand alone laboratory computer system or
integrated with the main frame?

Stand alone.

Does system print a 1ist of patients for specimen col-

lection?

Yes.

How are stat orders recognized and processed?
Requisition of stat orders are sent manually to 1labd

than it is processed.

How are stat results sent? Is it computerized or

manual?

On a special printers located at ICU and emergency

rooms.

How are labd results communicated to physicians and

nursing stations? Is it computerized or manual?
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(6)

(7)

(1)

(2)

(3)

(4)

(5)

Manual.

How are patient charges sent to the billing department?

On-line tapes are created and are sent to Dbilling

department.

How are the outpatient results sent? Is it computerized

or manual?

Print outs are sent manually.

Does pharmacy department use the computer system? Is it
stand alone or integrated with main frame?
Integrated though at this time they only retrieve

data on patient lecation.

How does the pharmacy communicate with doctors and
nurses? Is it computerized or manual?

Manual.

Loes system print patient labels?
Ne.

Does system update the drug inventory?

No.

How are the patient charges sent to the billing depart-

ment?

In most areas they are input on-line ©bdut charge
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clerks in clinics and ancillary areas.

(1) Does the radiclegy department use the computer system?
Is it stand alone or integrated with main frame?

To retrieve patient data only.

(2) Are X-rays interpreted by computer or by technicians?

Technicians.

(3) Bow are results verified and sent te nurses, physicians
or other departments? Is it computerized or manual?

Manual.

(4) How are outpatient X-ray results are sent?

Manual.

(5) How are the patient charges are sent to the billing
department?

On-line charge entry.

(1) Toes the operating room use the computer system? Is it
stand alone or integrated with the main system?

For charging patient data only.

(2) Does the system print operating schedules?

No.
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(3)

(4)

(1)

(2)

(3)

(1)

(2)

How does operating room communicate with physicians and
nurses? Is it cemputerized or not?

Manually.

How are patient charges sent te the billing department?

On-line charge entry.

Is your dietary department computerized?

Ne.

Does system print diet requests and when it is printed?
The system prints a diet order 1list which enly con-
tains patients within each nursing unit., The dieticians

fill it in manually.

How are the patient charges sent to billing department?

Manually.

What is the make and model of the system?
We have a Techicon Medical Information system which

runs on a NAS AS-5 machine.

When did your hospital begin using a cemputer system?

January 1979.



(3) Are the printers centrally located or in the depart-
ments? List departments?

Departments. Admissions, Billing offices, Medical

records, Emergency, Out-patient registration, Clinical

areas, Ancillary areas, Pharmacy(In and out patients)

Pirectors office.

(4) Are the CRTs centrally located er in the departments?
List the departments?

They are located in the same departments as the

printers.

(5) Who can access any patient data?
Currently the registration clerk can access admis-
sion data. Charge entry clerk can access patient

name, location and prior charges.

(6) Do different users have different passwords?

Each user has a unique password.

(7) what is the response time to access the patient data?
Present response time (during peak hrs) 1is 5-6

seconds.
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Accgss time: The time required for a device to receive or
transmit data after recelving the associated comrand.

Batch processing: The organization of the work of a com-
puter 1in suck a way thet the work is ccllected and fed into
the system in batches, for rrocessing as a single unit.
Common areas of a hospital applications are payrecll, bdil-
ling, accounts receivable & payabdle.

Communication: The process of transferring information
among people, devices or locations.

Disk storage: A storage device with magnetic recording on a
flat rotating disk.

Data flow: A pipe line along which information of known
cemposition is passed.

Data flow diagram: A graphic tool that represents data flow
and transforms in a process. A network of related functions
showing all interfaces between components parts.

Information: A meaningful aggregation of data or knowledge
which can be evaluated for a specific use or set of uses.

Mini-computers: A small data processing unit that contains
an internal memory and can accept other peripheral devices
such as disk storage, line printers, magnetic tap units etc.

Operating System: A set of intergrated sutroutines and pro-
grams which control th operation of a computer carring out
such functions as execution of computer programs,

input/output control, jod scheduling and language
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translation.

Sequential access: Access to any section of memory is not
possitle without having to pass through all the sections
physically intervening between the required section and the
present position of the read or write heai.

Stand-alone: A mini-computer system, address a §1ng1e
application area and is dedicated to that application only.

Time-sharing: A system of allocating certain hard-ware dev-
ices in sequenc to concurrently running programs, receives a

similar short period of access.
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