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FOREWORD

* Lockheed Missiles & Space Campany, Inc. (LMSC) submits this STARPAHC

Interim Evaluation Report in compliance with Contract NAS~9-l3lzg_dated.

15 December 1972, covering evaluation of the first year of operations.

This program for Space Technology Appliéd to Rural-Papagd Advanced Health
Care (STARPAHC) is being conducted under the auspices of the NASA (Johnson
Space Center), Norman Belasco, Project Officer, working in conjunction with
DHEW (IHS-ORD), Stuart Rabeau, M.D., Director, and the Papago Indian Nation,
Cecil Williams, Chairman, Tribal Council. The IMSC STARPAHC team is under
the direction of James M. Smith, Program Manager, assisted by F. E. Riley.

' The STARPAHC system (description in Appendix C) is being evaluated over

a 2-year operational period. Evaluation of the medical aspect is being
conducted by IHS under the direction of James W. Justice, M.D., and evaluation
of the hardware aspect is being conducted by IMSC. At the completion of .
the 2-year period,.the results of these evaluations will be synthesized into

a systems performance evaluation report.

This reporﬁ sumarizes the results of the first year of operation with
P T S ¥ v

emphasis on comparisons betweén, the:first and second semi-annual reporting
periods. An operational cost summary analysis also is presented.
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. | o - GLOSSARY OF ABBREVIATIONS

}. . ' A/N CRT Alpha/Numerlc Cathode Ray Tube
APU ~Auxiliary Power. Unit
gm BaN Black and White
- baud Unit of Signaling Speed
P BIA . Bureau of Indian Affairs
b= CHR Community Health Representative
- CHM ' Community Health Medic
é“ CRT Cathode Ray Tube
. CPU Central Processing Unit
%;. DHEW . Department of Health, Education; and Welfare
. ECG "~ Electrocardiogram
?. FCC . Federal Communications Commission
FD or FDX Full Duplex
}_x  HIS ‘ Health Information System
b HRA Health Resources Administration
(" - HSA : ' Health Services Administration
iQ HSSCC - Health Services Support Control Center
- ' Hz : Hertz (cycles per second) '
EJ I.D. ' Identification = LMSC Employee Number or IHS Medical
: ‘Record Number
[h IHs Indian Health'Seryice
” IMBLMS ' Integrated Medical and Behavioral Laboratory Measurement
- System _
EJ 1/0 - . ¢ Input/Output Termipals
IPO . IMBLMS' Program Office '
g: JsC | Johnson Space Center ;ff
KVA Kllovolt—Amperes -
f” LHSC - . - Local Health Services Center
- IMSC - .5 " Lockheed Missiles & Space Co., Inc.
" LVN | Licensed Vocational Nurse ;
L. MHU

Mobile Health Unit

£
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MHW
MHz
MUX
NASA.

NASA-~MEDICS

PAM

PAR

PHN
PHS
PIMC
PRC

GLOSSARY OF ABBREVIATIONS

Megahertz (million cycles per second)

-

(Continued)

‘Mental Health Worker

Auvdio Multiplexer Unif

National Aeronautics and Space Administration

NASA Medical Information Camputer System

Portable Ambulance Module (Telecare Unit manufactured by SCI

Electronlcs, Houston, Texas)

Performance Acceptability Ratio

Gross PAR =

Net PAR

= (1 -

Failures
(1 - Telecommunlcatlons) l 0=%
Anomalies (Fair, Poor, Fallureg)

Public Health Nurse
Public Health Service

Phoenix Indian Medical'Center

Phoenix Referral Center: (STARPAHC terminal equlpment located
~in Phoenix Indian Medical Center)

“'Quijotoa Relay Station

Telecommunications

Research and Development Division (of IMSC)

Radio Frequency

Space Technology Applied to Rural Papago Advanced Health Care

Tucson Computer Center

Telecamunication Equipment

Teletypewriter

Uninterruptible Power System

Very High Frequency (STARPAHC 170-MHz Band)

Video Tape Recorder

Wind-Driven Generator

xii
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GLOSSARY OF COMPUTER TERMS

A MEDICS application program whose function is to provide

reports of medications due for inpatients in the Sells
Hospital. This program uses the Active Medications Data
Base, and is used primarily by the Nurses at the Nurses
Station.

This data base is a collection of data regarding the medica-
tions ordered by the attending physician for inpatients at
the Sells Hospital. In general, this data includes hours
due, medication, dosage, physician's name, patient name,

and room number. This data base is primarily used by the
ACMED and MEDS programs.

Binary Synchronous Communication. The Data Concentrator
uses this discipline when transferring data from the
Indian Health Service Camputer in Tucson.

This is the terminal that communicates with the camputer.
There is a keyboard where alphabetical or numeric characters
can be sent to the camputer. Messages from the camputer are
typed out on paper (hard copy) CDI is the name of the
vendor., :

~An organized collection'of data. Organization of each data

base is directly related to the data to be stored; i.e.,
numeric data is filed in numeric order, time related data
is filed chronologically, or alphabetic data such as
patient names, is filed alphabetically. The MEDICS data
bases can be accessed by several appllcatlon programs.
Users use these programs to store, report, or change data
in the data bases. :

The Data Concentrator is a software program that campacts

data to be sent to the Indian.Health Service Computer in
Tucson. Another function of the Data Concentrator is to
unpack ccanpacted data fram the computer in Tucson and transfer
it to the terminal. The program also maintains the BSC line
discipline for the outgoing and incoming messages.

Four telephone lines are available to the user fo dial the
STARPAHC camputer for accdess of data. The user can dial

the computer and place the telephone headset into his terminal.
He then can request patient summaries fram the Tucson computer
or any of the data bases maintained in the STARPAHC computer.

This data base is a collection of reports used by the para-
medics and nurses. The Guidelines of Care reports are used
by the paramedics to guide them in diagnosing diseases. The
Nurses Standards reports are used by the nurses to remind
them of tasks needed to be accamplished in their care of the
patient. These reports are filed by Disease Name.

xiii

LOCKHEED MESSILES & SPACE COMPANY. INC.

- e v,



EQUIPMENT RECORDS
DATA BASE

FOLLOW-UP CLERK
TEC CRT

GE HARDCOPY

GUIDE

HAZELTINE CRT

HIS

INFOTON

GLOSSARY (Cont'd)

This data base is used to collect data regarding the
STARPAHC equipment. Preventive maintenance schedules
and procedures along with Trouble Reports and Usage
Reports are maintained in this ‘data base.

This terminal resides in the Follow-Up Clerk's office at.
Sells Hospital. The main function of this terminal is to
schedule outpatients for the Specialty Clinics. The
terminal is a CRT (TV set) with a keyboard for sending
alphabetic or numeric characters to the computer.
Messages fram the computer are flashed on the TV screen
(CRT). TEC is the vendor name.

This terminal is used to camunicate with the computer.
It has a keyboard for sending alphabetical and numerical
data to the camputer. The computer types out messages
on paper (hard copy).

This is a MEDICS application program that types out the
Guidelines of Care reports to the user. These reports
are used by the paramedics to guide them in diagnosing
diseases. There are five reports available now. All
reports are designed by the Indian Health Service.

This is the terminal located at the Nurse's Station. This
terminal is used for accessing the Active Medications
reports and the Nurse's Standards. This terminal has a
CRT (TV screen) and a keyboard for sending alphabetical

or nuerical characters to the canputer. The computer
flashes messages on the CRT screen. Hazeltine is the
vendor name.

Health Information System. This is the name of the computer
in Tuecson that meintains the Indian Health Service patient
summaries.,

This is a MEDICS application program that summéries patient
exam data. This program utilizes the Outpatient Records
data bases.

This is a terminal with a CRT (TV screen) and a keyboard for
sending alphabetic and numeric data to the camputer. The

o computer sends messages to the CRT screen. There is an

INPATIENT RECORDS
DATA BASE

INPUTP

Infoton (vendor name) in the LHSC as well as the Pharmacy.

This data base is'a collection of hospital census informa-
tion, such as admissions, discharges, and disposition in
case of fatality.

This is a MEDICS application program used in storing data
into any one of the various data bases. The program uses a
question/answer technique where the questions are related
to the data base and the answers are typed in (by keyboard)
by the user and stored by the program.

xiv
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GLOSSARY (Cont'd)

MEDS This MEDICS application program is used to store data

) . exclusively into the Active Medications Data Base. The
program is identical to the INPUTP program in structure,
but differs in the amount of data stored. Upon completion
of a questlon/answer session, the program interrogates the
answers to store multiple data into the data base. If a
user stores for ten days, a certain hour that a patient
is to receive medication, ten sets of the data are stored -
one for each day at the given hour.

'MEDICS APPLICATION These are programs that are designed to interact with a user
PROGRAMS at his terminal. They store, manipulate, or report data
from the data bases to the user or from the user to the

data bases. These programs constitute a major portion of
the camputer usage.

NURSE This MEDICS application program is used to report Nurses
» Standards to a terminal. The program utilizes the Disease
Library Data Base.

OUTPATIENT RECORDS This data base is a collection of patient exam data such
DATA BASE as blood pressure, pulse, temperature, weight. This data
“base is used primarily by the IMS program.

PHARMACY DATA BASE This data base is a collection of patient data regarding
medications for outpatients. This data base is used
primarily by the Pharmacy at Sells Hospital.

PHY/OPS TEC CRT This is a terminal that communicates with the canputer.

' There is a keyboard for sending alphabetical or numerical
characters. The computer flashes messages on the CRT (TV '
screen). TEC is the vendor name. This terminal is lccated
at the Physician's Console and the Operator's Console.

RETRVL: This MEDICS application program reports 'data to the user at
the terminal. The user can request tabulations, lists,
etc., to define the report. Any data base can be used by
“this program.

SCHEDULE DATA BASE This data base is a collection of patient data regarding
scheduling patients for the specialty clinics. This data
base is primarily used by the Schedule program. '

SCHEDULE This.MEDICS application program .generates schedules based on
data found in the Schedule Data Base. The user can request
a schedule for any clinic in the system and for any day.

STAT3 . . This software program provides daily statistics of the
canputer usage giving user name, program(s) used, data base

used, etc. This program reports these statistics at 5:00
each afternoon.

LOCKHEED MISSILES & SPACE COMPANY. INC.
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STATh

STATS -
TERMINALS
TESPAT

TTI HARDCOPY

UPDATE

~ USERS

GLOSSARY (Cont'd)

This software program summarizes the total daily statistics
contained in the computer file. This program is usually
executed weekly, summarizing the week's camputer usage.
Data reported is the same as STAT3,

This MEDICS application rrogram reports statistical data

to the terminal; it provides the number of users in the

system and the terminals being used. This program is
available to the user at the terminal.

These are devices especially designed to comunicate with

the computer. A terminal can be a CRT (TV screen) or hard
copy (paper) and always has a keyboard for sending alphabetic
or numeric characters to the camputer. Using a terminal, a
user can store data, retrieve a report of data on the computer,
or change data in the computer.

This MEDICS application program types a test pattern onto the
screen (in the case of CRT's) or on paper (in the case of hard
copy). This program is used for check-out purposes only.

‘This terminal resides in the MHU Reception area and is used

to access data fram the Indian Health Service computer in
Tucson.as well as the STARPAHC computer. Alphabetic or

numeric characters are sent to the computer using a key-

board. Messages from the computer are typed out on paper
(hard copy). TI is the vendor name.

This MEDICS application program allows a user at the terminal
to change or delete any data in any of the data bases.

This term defines the person(s) who access the camputer
system.. To access any data in the system, a user must tell
the computer his access code, by typing the access code on
his keyboard. This access code is used to define who the
user is and the data bases he may access.

xvi
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SUMMARY

The primary goals of the STARPAHC Program are to:
o0 Provide data for developiﬁg health care for future mamned spacecraft,
o Establish the feasibility of the STARPAHC concept (see Appendix B)

for improving the delivery of health care to remote areas on earth.

Accordingly, the hardware and medical evaluatioﬁs initiated during the first

~ 6 months of sysﬁem operation have been continued and expanded during the second

6-month period. The evaluations are based. on what has provéen to be a relatively
stabilized 6-month period wherein system failures which occurred during the
initial shakedown befiod in thé first 6 months have been minimized. Early
trends and performance data reported in the first semi-anpual report have been

reexamined to either verify, modify or change earlier conclusions.

The contents of this report present the highlights of the total year of operation

with emphasis on camparisons between the first and second semi-annual reporting

- periocd. In addition, an early analysis.of costs is summarized.

EVALUATION In the system evaluation, page xviii illustrates the evaluation
APPROACH goals and processes. As noted in the figure,‘monthly'daﬁa

retrievals aﬁe sumarized in the form of a semi-annual evaluation report (sub-
mitted to NASA for review). The hardware and medical data have been coordinated
between IMSC and THS personnel and have been integrated in this report. Cost
data reflect inputs from both organizations. The next semi-annual reports are
scheduled for November 1976 and at the completion of the 2-year operational -
period, May 1977. '

For achieving the hardware evaluation objectives, a method was established to

(1) acquire field data by daily data collection in manual records by the site
personnel; (2) incorporate the data into camputer-based logs; (3) reduce, analyze,
interpret, and campare the raw data to obtain specific answers to satisfy the
stated objectives; and (4) perform a calibration program which affords an insight
into'any performance change in the video/audio‘links of the system.

xvii
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" For achieving the medical evaluation objectives, a method was established to

{4 _ (1) document field activities; (2) interview the health staff, the patients,
and cammunity residents; (3) provide special evaluation forms to be campleted
iq by the health pro&iders; (4) review and analyze the computer printout for tele-
t comunication data; and (5) perform a detail cost analysis of the healfh care
%‘ system correlated with a hardware cost study. . 4
There are 3 independent investigations conauctéd by IHS and.by NASA supplement
{i the medical evaluation: (1) quality of care analysis for certain specific '
) diagnostic categories; (2) study of the histéry of the planning, development,
fm' _ and implementation of the STARPAHQ Project by the University of Michigan; and
- (3) NASA is conducting a space-oriented Medical Verification through a contract
{“ . with the Boeing Campany. Results of these studies will be reported separately
= and independently of STARPAHC. ' .
? HIGHLICHIS  Following are highlights of this report period:

0 Telecammunication equipment usage increasing.

‘ o Community acceptance exceptional.

= o Total utiiization of health services decidedly increased.

{“ o Proportionally more patients seen by providers other than physicians.

L o Visits to hospital MDs slightly increased.

[ o} Viéits to CHMs at MHU increased; slightly less at the fixed clinic.

LJ o Patient load on MHU plateauved at maximum capacity.

- 0 MHU missed only one day of scheduled service.

2# o Slo-scan operation between Sells/Phoenix proven successful.

_ 0 Early evaluation data indicate STARPAHC proven feasible.

§~ o System operation continued successfully through the reporting period

- of April 30, 1976. . o

fﬂ o- High acceptance of the Mobile Health Unit (MHU) by the Papago Indians

- ' indicated by:survey and continued increase in the number of patients

g treated. . ‘ h

LJ o Repairs to the MHU, camputer software/hardwére, and improvement in
power supply at Sellé and Quijotoa reduced trouble reports and effected

[; improvements in maintenance and logistic support.

xix
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o Out of the 2022.teleccmmunications during the November-April period,
there were 33 failures, resulting in a 98.h-percent Performance
Acceptability Ratio (PAR)-.

o Monthly average of 337 telécommunications demonstrated a stable position.

o Medical use of the telecommunication equipment (TCE) has increased 28.4
percent over the first 6-month period. e

o Feasibility’of'using a Wind Generatof as a prﬂmary power source for the

Quijotoa Relay Station has been demonstrated.

FUTURE The information in this report is a sumary of the first year
EVALUATION . of operation and will be a data baseline for comparison with
future 6-month data. Trends are continually analyzed for early corrective
actions. A low or high equipment rate usage can be determined easily and
reasons for their increase or decrease can be established. (A weekly highlight

summary has béen established for this express purpose.)

LOCKHEED MISSILES & SPACE COMPANY. INC.
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Section 1
- SYSTEM USAGE

1.1 HARDWARE EVALUATION APPROACH

The Hardware Evaluation Plan (Appendix B) has been implemented during both the

first and second 6-month period to achieve three goals:

0 STARPAHC Improvement
o Exportability %
o Acquisition of Space System Design Data

Figure 1-1 illustrates  the hardware evaluation approach; Acquisition of field
data is accanplished through the individual site persomnel daily records
(systenm operator - telecommunications records, computer operator - software/
hardware,.ﬁaintenance technician - daily maintenance/logistic records, - site
manager - summary-records and IHS daily operation records). Data from these
records afe entered into four camputer-based.or manual logs. These log entries
are periodically cross-checked and correlated with thg IHS medical evaluation

data compilations.

Raw data in each of the four computer-based logs are reduced toa sunmary print-
out giving pertinent data as indicated in Fig. 1-1. Next, the reduced raw data
are subjected'fo an analytical process that yields products such as arithmetical
ratio, usage trends, performance acceptability ratios, cost effectiveness, trans-
mission usage time, monthly comparison, and frequency/distriﬁution of equipment

usage.

Usage data on subsystem:equipment other than Telecommunication Equipment (TCE),
e.g., Quijotoa Relay Station (QRS) equipment, MHU vehicle and supporting equip-
ment, computer and peripheral support equipment, and power equipment are collected
fram the maintenance technician's daily records and from the MHU user's daily

operational notes. -

* Poténtial for use in other areas.

1-1
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1.2 TELECOMMUNICATION EQUIPMENT (TCE) USAGE o
- ’ The cumulative total TCE usage one-year box score for all TCE types is shown
in Table 1-1, which lists the use, quality, and purpose of the equipment.

Failures occur when, in the judgment of the system operator and/or the health

oy
\ i

- care personnel, the transmission is not acceptable. A quality rating ranging

ey

from Excellent to Failure is used in the evaluation process. Accuracy of
quality of transmission (for evaluation puiposes) always assumes a good or
(" - |

[ excellent rating. Ratings of Fair, Poor, or Failure constitute an ancmaly

and are isolated for detail analysis.

Table 1-1 shows that there was a slight increase (2%) in the number of tele-
coamunications during the second 6-months over the preceding 6-month periéd.
{4‘ - Failures were reduced by 23.3 percent during the second 6 months, while the

~ gquality of trmnsmissions remained fairly stablé with approximately 89 percent

{ . ‘ in the Good quality for‘each period. The most significant differences between
the two 6-month periods are reflected in the Performance Acceptability Ratio
7 “(PAR) for Medical Use. The second 6 months show a 12.5 percent increase over -
. the first 6 months. This is attributed primarily to the increase in thé nunber
™ of telecommunications between the Medical Personnel and A&miﬁistration during ‘
- . the second 6-month period compared to the first 6 months (218). Gross and Net
. PARs show relatively little change over the two 6-month periods. 4

1.3 QRS USAGE |
f“ . The QRS equipment dperaﬁes Monday through Saturday. The power supply configura-
- tion consists of a wind-driven generator as'primary power with a 6—kilowatt

diesel generator used as backup. A 2.5-kilowatt propane generator is available

ey
i

i

for switch-over in an emergency. The diesel generator has a 300-gallon tank

- and an auto-control circuit.

"

L

QRS has fixed antennas for camunication with Santa Rosa and Sells and a rota-
table antenna which is directed to the MHU. The rotatable antenna operated 125

£

days out of 130 days needed.

M

1-3
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Usage of the QRS wideband video link was consiéerably improved by adding a
tuneable transmitter to our spares inﬁentory to éuickly handle transmitter
failuies at all locations;_ Theré were three transmitter failures which only .
interrupted TV transmissions for é total of 4 hours during the second 6-month

period.

The Bramco Décoder/Encoder installation between Sells and the QRS was completed
and checked out during Januvary. This installation provides additional telemetry

capability at the Quijotca Relay Station in order to:

0 Produce a time-line record to vérify_which QRS power source
was on-line at all times

o Record the total operating time of each engine generator for
predicting the need for refueling trips by the site personnel.

(This installation alerted the Sells personnel to the WDG failure).

1.k - MHU USAGE

The MHU was in continuous use (4 days a Wéek) during the second 6-month operational
period except for.l day because of a road problem. A total of 15,000 miles_were )
covered during the second 6-month operational period; a total of 62k hours were
spent in actual health care delivery service'and 104 hours were used in transit;

Total of 24,400 miles were covered during the one year period and 210 hours were

~used in transit.

The utility power drops at Pisinimo and Kerwo were completed in December; they
provide back-up power source capébility at these respective MHU stops in cases

of auxiliary generator failure.

Three Not Acceptable color transmissions were reported from the MHU in December.
The supplier identified a defect in the camera power supply and authorized recall

of the equipment which is under warranty for factory modification.

1-5-
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1.5  COMPUTER AND PERIPHERAL EQUIPMENT USAGE
A summary (as of 30 April 1976).of the camputer usage during the one-year

period showed the following:

o Total operation time - 2252 hours
. 0 . Total operation down-time - 250, hours
o Percent operat ional down-time - 11.1 percent

o Total Varian service calls - 13

1.6 COMPUTER SOFTWARE/TERMINAL USAGE (See Glossary of Computer Terms,

pagé x1ii) |
1.6.1 Computer Software
‘The computer software is divided into two major functions: (1) Data Concentrator
and (2) MEDICS Application Software. Generally, the MEDICS Application Softﬁére
usage ?eflects about 24 percent of the total computer usage, and the Data Concen-

trator function utilizes about T6 percent.

\

The usage of the Data Concentrator, MEDICS, and the terminals was related to'the
number of requests recorded. There are approximately three lines of input '
-associated with each request for the Data Concentrator. These inputs averaged
between 1200 and 1500 per month. The January usage was signifiéantly lower

because of above-normal computer down-time.

The MEDICS software usage is divided into three categories: (1) Users, (2) Program
Usage, and (3) Data Base Usagé. Relationship between Programs and Data Bases is

illustrated in Fig. 1-2.

The eight main users of MEDICS are Sells Medical Records, Programmer, IMSC,
Sells Chief Pharmacist, Santa Rosa Medical Records, Nurses, Paramedics, and
Others. Sells Medical Records, IMSC, and the Programmer account for 84 percent
of the total usage. There are five main progfams available to the users: ’
(1) RETRVL, (2) INPUTP, (3) SCHEDULE, (k) UPDATE, and (5) OTHERS. The RETRVL,
INPUTP, and SCHEDULE account for 8& percent of the total usage.

LOCKHEED MISSILES & SPACE COMPANY. INC,
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There are U4 main data bases: (1) Schedule, (2} Equipment Records, (3) Pharmacy,
and (4) Active Medications. The Schedule and Equipment Data Bases account for
84 percent of the total usage. '

1.6.2 Terminal Usage

In determining terminal usage, both the statistics on the Data Concentrator and
MEDICS Application program usage wére reviewed. Those terminals devoted Primarily
to patient healﬁh care represent 85 percent of the total terminal usage. These
terminals are located in the Sells Medical Records (3), Santa Rosa Clinic (2),

MHU (2), San Xavier Medical Records (1), Nurses Station (1), and the Pharmacy (1).
- The remaining-terminéls are the four diai—up lines and the Phy/Ops CRT Terminal.
These terminals reflect such patient health care usages as the IHS patient
summaries, and this usage represents about L percent. Thus, a total of at least
89 percent of all terminal usage can be aftributed directly to patient health care.
The remaiﬁiﬁg 11 percent is primarily devoted to Equipment Records data base usage

and checkout.

1.7 . POWER EQUIPMENT USAGE U L
Power equipment (generators) are used at the HSSCC, LHSC, QRS, and in the MHU.
Total usage time is recorded by running time meters on the MHU, LHSC, and HSSCC
equipment and by telemetry recording at QRS. ’

The H5SCC diesel generator operates as a backup to the utility power. During
inclement weather and/or power variations fram the utility.supply, the diesel
generator is manually turned on. - Because a major source of problem for the
canputer has been identified as the utility power supply at Sells, increasing
use has been made of the diesel generator. Total generator running time during

the past 3 months_has been 250 hours.

LISC propane generator is used only in emergency vhen the main utility power shuts
dovn. There has not been a reported emergency incidence vhere this was required.
The generator is exercised .once & week for 15 minutes during routine maintenance

cheéks (18 hours over a 6-month period).

1-8
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The QRS powver supply configuration wac described under the QRS usage section.
Running time on the VDG is’ ectimated at 21 days over the O-month period (12
hours/day operation), whereas the diesel generator has run 120 days (12 hours/
day operatim). The propane generator has iny been used during refueling periods

and used lecs than 100 gallons over the O-month period.

The MU cower cupply is nbfmally furnishedAby the trailer generator. Two villages,
Piginimo and Kerwo, have utiiity pover available at the MHU stops. Total operating

time during the G-month period is 1215 hours.

19,
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Section 2

-

HARTMWARE EVALUJATION RESULTS

2.1 UTILIZATION AND PERFORMANCE OF SYSTEM EQUIPMENT
The utilization of system equipment with emphasis on monthly trends, failure rates,
high/low usage, and ratios between medical use and communication for other purposes

(not related directly to medical) has been analyzed and is presented in summary form.

Ly

Two major data sources were available for analyzing and determining the utilization
and performance of the system equipment: (1) The Telecommunication Equipment (TCE)

usage log (contains berformance data on 22 TCE types - See Table. 2-1), and (2) Usage
data on equipment at QRS, MHU vehicle, Computer and Supporting Peripheral Equipment,

and Power Equipment.

Monthly data are presented covering the current 6 months and are campared with the
pfibr 6 montﬁé. One year totals (the sum of both) also are given on a month-to-
month basis for an overview of the operation from start to the end of this report-

ing period.

Telecommunications are defined in accordance witﬁ the purposes that they serve.
Engineering telecommunications are cocerned with checkout, troubleshooting,
communications (between engineering personnel and/or engineering personnel and
health care personnel), and éontrol signal transmissions.i Medicai télecommdnica-
tions are concerried with contacts between the CHM/Physician and Medical and
Administration personnel. Teleconsultations contacts are specific medical

communications between the CHM and the Physician.

2.1.1 Medical Telecommunications/Teleconsultation Contacts (CHM/Phjsician and

MED/Administration)
The use of the STARPAHC syétem by the health care personnel is presented in Table
2-2 which summarizes the total activities 6ver the second 6-month period and gives
a comparison between total Telecommunications, Medical Teleconmunications, and Tele-
consultation contacts. The most significant factor is the monthly increase of the
medical telecommunications; equally important, medical use accounted for 61.5 percent.‘
of the total Telecanmunications. (Teleconsultatién”contacts accounted for 26.2

pércent; whil= transmissibns between MED/Administration accounted forA35.3 pércent).

2-1
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Table 2-1

GLOSSARY OF TELECOMMUNICATION EQUIPMENT TERMS

Telecommunication
Eguipment Type

Description

Color TV, Patient View

Color TV, Patient View
Microscope

" Color TV, Lab Microscope

Black and White TV, X-Ray

Black and White TV, Physician
(Hssce)

Black and White TV, Slo-Scan
(Hssce)

Handsfree, MUX

Handsfree, TV

Privacy, Audio, Remote

Hotline

VHF

'Order Wire

Patient viewing color TV system which includes
the camera, monitor, and local camera control unit.

Surgical microscope for endoscopic examination
which includes color camera, fiberoptics viewing
bundle, light-source microscope, and ceiling-
mounted track.

* Laboratory microscope which includes blnocular

microscope, light source, light fllters, canmera
adapter, and color TV camera.

Black and white X-ray viewing system which includes
black and white TV camera, X-ray viever, local .
camera control unit, and camera mount.

Black and vhite camera in physician's console ﬁsed
to transmit the physician's image for. viewing by
the patient at the remote facility.

Black and white camera located near the physician's
console used to transmit X-ray images as part of the
slo-scan system. Includes black and white TV camera,
mount, X-ray viewer, and local camera control.

The handsfree intercom used for communication between
the remote facility and HSSCC. Includes intercom
units and auvdio multiplexer unit.

The TV handsfree intercam generally used as backup
for the MUX handsfree intercom.

The privacy audio chammel used for private conversa-
tions between CHM and the Physician. Includes the
CHM hand/headset at the remote facility.

The hotline is the cammunication link betveen the
Operator's Console, and the CHM is the link in a
remote facility. When one handset is removed from
its cradle, the unit at the other end rlngs until
it is answered.

The VHF radio system used when the MHU is enroute

or the microwave system is not operational.

A speéial audio channel within the microwave system
used primarily for maintenance and troubleshooting.

2-2
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Table 2-1 (Cont'd)

Telecommunication
Equipment Type

-

Description

Telemetry (QRS)

ECG

Heart Sounds

VIR

Audio/Instrumentation Recorder
Slo-Scan

Color Camera Fhy {HSSCC)

PAM

Telecoupler-

Telemetry Remote Camers
Control

The control and telemetry_system used to remotely
control the QRS Relay Station from HSSCC.

The Cardiostat T single-channel electrocafalograxn
unit 1nclud1ng the transmitter (osc1llator)

The '"Tonoscope". or battery-powered stethoscope used

"primarily to transmit heart sounds.

The Video Tape Recorder located in the communica-
tions rack (HSSCC) used to record incoming video
from a remote facility or local from the Physician's
Room.

The audio recorder located in the communication
rack (HSSCC) used to make audio recordings and
to record ECG'S. :

The Slo-Scan units at HSSCC and PRC used to transmit/
receive- X-ray 1mages, photographic, and graphical
data.

Cclor camera in Physician's Room to record color
image of patients, etc., primarily fram Sloc-Scan
transmission.

Portable Ambulance Module (MHU and Sells Emergency
Room) .

The telephone acoustical coupler located at the
Physician's Console used to patch the handsfree
intercom into the-dial telephone for calling the

"~ lab, medical records, etc.

The Remote Camera Control Units located at both
the Operator's and Physician's Console at HSSCC
used to remoctely control TV cameras at either
remote facility.
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Table 2-2

TOTAL TELECOMMU I‘IICATION/ MEDICAL TELECOMMUNICATTON COMPARISON

Month
November 1075
December i975
January 1976
February 1976
March 1976'

April 1976

TOTAL

Total
Telecoamunication

215
308
359
269
386
425

o ———

2022

* Teleconsultation Contacts.

Medical Telecommﬁnications

CHM/PHYS. MED/ADMIN.

78 60
63 ~ o8
106 137
b5, 119
88 186
150 113
*

530 713

Medical Use

" (1243)

LOCKHEED MISSILES & SPACE COMPANY. INC.



dVd I9Nxx

yvd 98019
*»x[8°68
. 80z1 | €001 | Z8€ | 6901 8¢ g6z | 9L $8 ooz | Lsse | 9¢ %01°86 | 9L | 866¢€ 810301 TENUGY
00° 26
€11 | o¢t 9% 68 1 9z | 8 S 12 | s8¢ € 71°86 | -8 szy 9461 TIVV
10°98
981 | 88 £z s £ AN O] 6 ge | zee 0 51786 | £ 98¢ 9261 HOWVH
66798
611 | <% i 19 1 91 | ot 12 | 7z | o 15786 | ¥ 692 9/61 XNVNYEIL
61°L8 .
te1 | g0t Lz €8 0 9 9 8 ze | cie 0 €etgs | 9 65¢ 9161 XEVANVE
. 998
86 €9 €€ 18 z € | ¢ 11 9z | 992 0 8e°86 | ¢ 80¢ 61 WIEIDAA
' Ss°we
09 8L 28 06 3 o1 | ¢ 1 | 1wt [osz | o 16°96 | € sLz 161 HAGWINON
. _ 6€°06 ,
: 8z 29 o7 | o8 0 61 | 6 L 9 902 1 L0°96 | 6 622 /61 ¥3GOIJO
. . £8°%6 . .
21 | sel Y 261 A €€ | vl z 6 £y 91 116 | .91 | wew /61 W4EARLYS
. €Lovg
. 16 $n1 8 £11 L 15 |9 12 o | esc S el o9 99 SL61 1SNDAV
. 68788 ‘
, 98 %9 43 611 1 on |9 L sz | 962 8 $z°86 | 9 e SL61 ATAC
€c-€6
‘ 69 Lz S o011 v sz | v € 6 222 z ce's6 | v | owe SL61 aNar
: ; . ¥%9L°96 .
w6 L£ (.| s z 6 ) 1 z 802 1 x61°86 | % 912 SL61 AVH
Mwwm vmum c3u0y | ruwog wwﬂmw o\u 11ed | 10og [ ayed | poon | ‘oxg x4vd 11ed | £ag
asodang ' LIt1en)d Aa1
- 9461 114dv O€ nIylL /61 AeW 10 :poyaad.
HINOW/HH00S XOd IOHVSN TOTL
€-2 °Ta8s
— bl L) s LY Lo D S AUV R AU R AR S SV S S ol

2-5

INC.

LOCKHEED MISSILES & SPACE COMPANY.




e

(¥vd) ©o738¥ 4£3117983daddy 20uUPWIOFIddx

fi-¢ 9TqBL

(£921) 28788
£1L | 0€S 881 -8S% 2t | rzn| ee % 691 | £6L1 € 9¢£°86 €€ | zz02 s1®I01
1 z 9¢ z 0 0 o | ¢ 0 19 0 oot! o €9 2D @3jowsy K1jawoysLl g
[49 9z 0 L 0 0 0 0 1¢ | 29 0 001} © €8 ardd-y1a1 (2
0 0 0 0 0 0 0 0 0 0 0 - 0 0 Wvd 02
z 1 0 1 0 ot 1 0 z 01 1 98°26 | 1 91 (viva) ueds-oi§ 61
£ 6 0 1 0 £l 0 0 8 81 0 001] O 9¢ (Ley-x) ueds-o(g g1
0 0 0 0 0 0 0 0 0 0o 0 - 0 0 19p1099Y I/V L1
3 ) 0 0 0 0 € ] A € 0 00°S¢ € A 4L 91
0 € i) 0 4 Y 1 € 4 € ) 68°88 1 6 spunosliedy ¢y
0 0 0 0 0 4 0 0 1 1 0 001} O [4 202 71
0 0 2s1| o 0 € 1 [/ 1 161 0 | <£°66 1 141 (s¥d) Lajswatal €1
0 0 0 8¢ z. |1 0 0 0 1% 0 001} o0 1§  eapmrspiy . Z1
0t 1 0 Ls1 0 |¢€ 1 L 6 VA 0 8%°66 1 161 s 11
182 | 801 0 912 € 1 Y 0 6 %65 0 %€ 66 Y L09 auiTion 01
14 97 0 6 0 0 0 I S1 |19 0 00T] 0 L sjomdy ‘oypny ‘Adeajxd 60
z | o | o t v v o o v o | ooros | 1 |s AL ‘adx3spueil g0
061 | SE1 0 12 [/ 9 9 11 6€ | 862 0 1€°86 9 ¥SE Xny ‘sdayspuiy 40
0 . 0 0 0 0 o [ o 0 0. {o 0 - ] o "(00SSH) ABy-X Ayd ‘AL mvg 90
e | 0 S 0 A € z S 891’ 0 1€°86 € 8L1 (D0SSH) 44d ‘Al MV SO
0 0z 0 0 0 6 z 1 A %2 0 01°€6 z 62 Key-X ‘AL M%U - %0
1 0 0 0 1 8 z 1 1 9 0 00°08 z |ot DTN QBT ‘Al €103 €0
] 0 0 0 0 0 0 0 0 0 0 - 0 0 ST M2TA 2Bd ‘AL 070D 0
L1 L6 0 £ 1 8y 8 01 ze | otn [4 1°66 8 991 M3IA 3ud4 ‘AL 10100 10
\MW“ M““M *Juo) ‘umo) .WMMMW O\U 11ed 1004 aiegq pooH *OxXJ MMMM% 1184 %V.H
asodang £ir1end o as(
961 111dy Of NIyl G/61 29quIAON 10 :POTIIJ
EdAL EOL/NOILVINGVI THVSA

2-6

INC.

LOCKHEED MISSILES & SPACE COMPANY.



g m—

i

[
F]

S A B

. 3

W r—y

<

The occasional reduction in use of medical telecommuhications is attributed

to several factors. The CHM personnel assigned to Santa Rosa were transferred

to Sells Hospital early in February; Replacement personnel had been trained

in STARPAHC equipment and had demonstrated high proficiency in its use, but

had fewer teleconsultations - probably because Sells physicians did not

encourage Feleconsultations; consequently, CHM refrains from using the system..
Also, a large discrepancy exists between the number of teleconsultations between
Se}ls and the MHU and Sells and Santa Rosa. Teleconsultation does not include
use of the regulaf phone lines;  the phone lines account for most contacts between
Santa Rosa CHM and the Sells physician. (It is easier to use the telephonrs

without having the Sells system operator contact the physician or medical record

personnel. )

Even with the local variations, use of telecommunications continues to show

an overall increase.

2.1.2 Telecommunication Usage Analysis.

Tables 2-3 and 2-4 summarize the usage in terﬁs of Use, Quality, Purpose, and by
ICE type. Table 2-3 shows the cumulative total equipment usage box score for the
period of May 1, 1975 through AprilIBO, 1976. Table 2-4 shows the one year
usage by TCE type. These tables are significant because the,uée data porfray
the continued high monthly mumber of telecammunication transmissions, the low
monthly failure rate, and the resultant high Performance Acceptability Ratio
(PAR). The quality of transmissions is shown to be- predominantly good. Medical

use accounts for over half of the telecamunications.

Number of Telecommunicatjions. Figure 2-1 presents a summary of one-year tele-

cammunications on a month-by-month basis. Average monthly telecommunications
betﬁeen the first 6-months and the second 6-months were practically identical
(329 versus 337). High énd low variations betweenAtﬁe two periods showed fairly
good'cbrrelation although, during the first 6 months, a high number of L8k tele-

comunications was reached in September 1975, whi;e a high of 425 was reached

during the second 6 months in April 1976. The lawest number of telecommunications

occurred in the first month of operation (216 - May 1975). This is attributed to

the start-up nature of the program. Lowest number of telecommunications during
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the second 6-month period occurred in February 1976 (269) - probably because the
flu epidemic required a largg percentage of the CHM time for handling flu shots
and medications, and also required a corresponding reduction in the need to

consult with the Physician.

Checking the maximum diffgrence in telecmmnunicafions betweén any two months
during the first 6 months and the second 6 months shows a difference of 268
canpared to 156. Checking phe maximum difference in telecommunications between
each preceding month shows a difference of 256 campared to 117. This is inter-_

preted that the larger differences in the first 6 months are attributed to the_

- shake-down factor whereas the second 6 months is demonstrating -a more stable

period with differences in monthly telecommunications smoothing out. Reasons

-for individual monthly differences during the second 6 months are more easily

‘identifiable.

Performance Acceptability Ratio (PAR). The PARs are listed in Tables 2-3 and

2-4 for each month and for each of the 22 TCE types respectively. In assessing
the percent of success as a ratio of the number of failures to the number of !
transmissions, (Gross PAR) for the year of operation shows 98,10 percent while .
Net PAR shows 89.87 percent. Reviewing each month's PAR shows the maximum
difference between any month was 3 percent. Comparison between the two 6 month
periods (See Table 1-1) showed equally good correlation between Gross and Net
PARs. The MedicalUse showed a significant increase ( 48.98 percent to 61.47

percent for the two time periods).

Quality of Transmissions. During the one year of operation, there were 3593

transmissions of Excellent/Good quality out of a total of 3,998 telecammunications,
or a net PAR of 89.9 percenﬁ. Excellent. ratings were reserved for video trang-
mission with excellent:contrasts and observations of minute detail. There was

a sigﬁificant reduction in that quality rating during the second 6 months becaus
the operator became more critical in assigning Excellent ratings. .The combinatién
of Excellent/Good shows very little variation month—to;month. Net PARs show very
little variation month-to-month. A summary’of the distribution of quality ratings
during the two 6-month periods are illustrated in Fig. 2-2. The quality rating

of teleccommunications is not significantly different between the two periods,
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™ except for the reduction in percent of Excellent rating from 1.7 percent in

b ‘ the first 6 months to O.l~pepcent in the second 6 months. For a l-year assess-
£ . ment of the quality of telecormunications, Fig. 2-3 shows that the Good qualify
. rating is by far the largest percentage (89.9 percent), with Fair next a* 2.1
. V percent, and the remaining three quality ratings, Poor, Failure, and Excellent
8 making up the small balance of percentages femainiﬁg.

r Purpose of Transmission. Six categories (Table 2-3) were established to deter-
Lﬂ mine fhe specific purpose of each transmission over the one-year period of

operatioh. FPigure 2-4 shows the percentage breakdown for the purpose of the

™

telecommunications. During the first 6 months, medical purpose use accounted
for 49 percent; during the second 6 months, there was a significant increase to '

61l.t percent. Other categories such as control, communications,_checkout/trouble—

AR

shoct have shown a reduced usage fram 51 percent to 38.6 percent. Medical use

increased because health care personnel achieved better understanding of the

system capabilities and a growing familiarity with its use. The reduction in

the engineering use is attributed to a reduction in the number of trouble reports -

AR

and the stability in operation caused by the resolution of same of the eariy
start-up problems. Note that the percentage of use for control purposes is
similar during the two periods which would be attributed to the normal operation

requirements. For the overall year, Fig. 2-5 shows the CHM/Physician and the

1

'Medical/Administration use accounted for 55.3 percent of the transmissions,
(the division between CHM/Physician and Medical/Administration is 25.1 percent

and 30.2 percent, respectively).' Pigure 2-5 shows that checkout and trouble-

O

. shooting. for the LMSC maintenance/repair function accounted for 8.4 percent of

the transmissions.

Communications between IMSC technical personnel aﬁd the THS health care personnel
accounted for 26,7 percent of the nonmedical transmissions. Control accounted for
9.6 percent and was used for telemetry signals to operate the moveable MHU antenna

at the Quijotoa Relay Station and for remote operation of* the TV cameras.,

£

2=-11.
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Figure 2-5 éhows the distribution-of Purpose of-Transmission over the full
l-yecar operation. Percentages are fairly consistent with the prior two 6-
month distributions, except for medical transmission. It is anticipated that
the medical transmissions will continue at a higher percentage in the next

6-month period.

Usage Time Analysis. A significant reduction in the total telecommunication
trancmission time occurred during the past 6 months campared to the first 6
months, The-reduction in the time for telecomunications is attributed to the
following factors: (l) Initial long transmissions resulted from personnel learning
curve, (2) More efficient use was developed, and (3) Total patients' visits in-

creased significantly as a result of the flu epidemic in February, but resulted

. in fewer and shorter telecommunications because health care personnel were

'primarily'concerned with diépenSing nmedications.

Figure 2-6 illustrates the time reduction. Note, however, the rapid increase in
Medical Telecommunication time in the last two months as campared with the
reduction in Engineering time. The trend is anticipated to continue over the

next operational period.

Figure 2-T7 illustrates the number of telecommunications by Purpose in Reference
to the number of transmissions and the time of transmissions. Data for the two

6-month periods are shown. As noted in the two boxes on the figure, there is

" little difference in the number of transmissions (1976 versus 2022), hovever,

the time varies from 518230 for the first 6 months to 337300 hours for the second

6 months. It is equally significant that, alﬁhough there is an increase in the

number of telecammmications for medical use, (49.0% to 61.5%), there is a marked

reduction in medical use time (230:18 to 192:18 hours). In the case of engineer-
ing use,.there was a significant reduction in the number of telecommunications
(51% to 38.5%) and also a corresponding decrease in telecommunications time
(288:12 to 1hb:L42 hours).

~
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Figure 2-8 shows the comparison between the two 6-month periods. The initial
high incféase in telecommunication transmissions tapered off and a fairly

steaay usage rate developed in.ﬁhe last 6 months. It is anticipated that the
telecomunication time/number is stabilized and will continue during the next
6 months. Increases, if any, in the number of telecommunication transmissions
and time .of usage will probably be assoéiafed with unusual demands made on the

system,

Usége of TCE. Figure 2-9 compares the usage of individual equipment types by

the CHM/Physician or by other users. Equipment with less than T percent of the
TCE usage total are excluded. Same of the équipment that receives high usage

is primarily dedicated to systems support functions and is not intended for
medical use, e.g., Antenna Positioner Telemetfy (QRS). Low usage rate of the
VHF for medical use is also understandable because VHF is nofmally used by the
driver of the MHU and is used only for medical purposes when normal transmission

(narrowband/wideband) links are not available.

The TCE éuality ratings were reviewed. The gross PARs for the 22 TCE types aﬁe
listed on Table 2-L, Note that out of the nine most—uséd TCE, the Privacy Audio
Remote, Tel-Cplr, and the Telemetry Remote Contrdl have no failures. The highest
failure rate has been experienced by the Color TV, Patient Viewing equipment

(PAR 95.15 percent). The remaining TCE types have shown high PARs (98 to 99

- percent).

The quality ratings for the nine most used TCE shows predominantly as Good

(89.9_percent). There were 23 failures for the group out of the total of 33.

Figure 2—9 shows the nine most used TCE accounted for 92.T7 percent of the total,
or 1874 telecommumnications out of the total of 2022. Of the 187k telecommunica-
tions, Engineering Purposes accounted for 42.3 percent, with Medical Purposes

at 57.7 percent.

218
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2.1.3 Quijotoa Relay Station (QRS) Equipment Evaluation (Table 2-5)
During the-G-month reporting period, the QRS power equipment.consisted of a
wind-driven generator (WDG) as primary power, a 6.0-kilowatt diesel generator
as backup, with a 2.5-kilowatt propane generator available in emergencies.
Although the WDG suifered extensive damage early in its operation (see Appendix
A), sufficient operational experience has proven the feasibility of the con-
figuratioﬂ. The most important aspect of the evaluation of the configuration
is an appreciable reductidn in time-consuning and noneconomical logistic
subport requirements to frequently provide diesel/propane. Valuable test
data are being gathered for futuié applications. Utilization of expendables
for the QRS is listed on Table 2-5. The dsta compared to the first 6 months

show the impact of reduced logistic support.

2,14 - MHU Vehicle and Supporting Equipment (Table 2-5)

Maintenance technicians who performed routine maintenance Friday and Séturday
evaluate the MHU thicle and its supporting equipment. Equipment operation .
discrepancies are noted by IES personnel.on a daily report. This report is
used by the technicians during routine Weekl& maintenance duties, and
corrections are made as soon as possible. Discrepancies requiring immediate
action while the MHU is in the field are remedied by having the maintenance

technician visit the respective MHU stop without delay.

Detailed maintenance records as to oil, water, tune-ups, tires, etc. (Tabl

2;5) vere compared to the first 6 mdnths bf operation and vere found to be

similar, which indicates that no unusual wear-out has occurred. The driver
noted the improvement in air conditioning resulting from the repairé in

.October.

During the first 6-month period, the Traveleze Trailer was modified to provide

" VHE Voice/digital data bépability to the MHU using STARPAHC spares inventory.

This modification has remained intact for MHU substitution during periods of
major maintenance and as a supplemental capability intended for trial during

future months. Its v3e will be evaluated further at that time.
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Tble 2-9

GENYRAL EQULPHENT USAGR

LIV BITOA DLEAY STATNRE) Yype #2)

(RS Cenerators Use Wate 6-Mo Supply Pemarbe
Petmery,
(Utenel) ' 25.2 pel/vb 529.2 pal . tnatalled Hov. 6, 1975 replecing
(o Chance = 3 qu/Z vh s et ) AT S S Tt
Cousungtion ~. 0 0 au | 38t | guring this prrteg) (12 befday operation).
(Bsttery Vater) 1 qt/on 5.2 gt
(Fued Teitere) (2 ea.) /) wo A fllters
(o1 Hlu.r) . Uwo 12 (flters .
Secondary . R
(wre) 100 pel/6.mo pretod R Oprrated once each veck for exercise fn
ot1) Change = & qt/6 w0 4 gt . additfon to service perfods of Diesel.
Consumption - O g f 4
{Battery Vater) 1 qt/o0 12 qt
N {Points) o [}
(Spack Flugs) ° 0

IV VERICLE AND SUII'PORT[NG EQUIPHENT (Type #24)

X-Ray Chealcals

Tires

Gas Consumption

Cas Generator (Aux.)

Prinary Generator
Battcry Water (MHU)

Battery Water (Primary Cen.)
Afr Cooditioner

Of1 (vVehtcle Eng.)

Aux Cenerator (MHU)
rrlmr'y Cenevstor (V)

Spark Plugs (MHU)

Spark Plugs (Primary Gen.)
Spark Plugs (APU)

Polnts (MHU)

Polnts (APU)

Points (Prisary Ceo.)

10,009 mi (resr)
17-20,000 mi (froat)

4 af/gal © 1225 ged

0.5 gal/hr per 16 hrfday | 832 gal

4.0 gal/hr for 5 hr/day 2060 gat

1/2 gal /oo 3 gal

Gome - scaled unit

S hr/day ~ 4 day/vk $20 br | 936 hr
8 hr/day ~ 2 day/vk 416 hr

_Atr Breather — 1 gt/mo 42 qt

011 Change - (3000 of)
10 qt ~ 3 times

011 Consucption = 1 qt/eo

O1l Change ~ 3 vk/4d gt $5.5 qt
Consunption — 0.75 qr/wk

011 Change — 6 wk/6 qt | 35 gt
Consupption — 1 qt/3 vk

675,000 ol 12 plugs
Once/) w0 (6) plugs 12 plegs
Once/d vk (2) plugs ©17 plugs
1 36t /35000 ot 2 scus

1 set/mo 6 sets

1 set/) ro 2 sets .

MU Vehicle Use Rate 6-M0 Supply R-varks
" Fresh Vater 40 gat/vk | 1020 gat Resupply on a veekly basts
X-Ray Rlnse Water 20 galfvk 510 gal
Totlct Waste " 20 gal/vk 510 got If Thermossn operates, use s °
substantially reduced
$Ink/X-Ray Vaste Vater 35 galfuk 892.5 gat

IHS supplied
TS supplied

Mileage records show total of
15,280 mf

(Total 2420 hr)
{1215 hr)

MU VEHICLE

HHU Vehtcle Use Rate 6-Mo Supply Rerarke
011 Fliter (04U) 173,000 21 (3 tinms) 3 fliters
051 Filter (ARU) 2RSS ' 8.6 C1lcers
0t1 Filter (Primary Gen.) 16 vk 4.3 filters :
Afr Fiiter (APV) 173 vk 8.6 filters
Transxizsfon Oil/Brake Fluid None required None required
Antifrecze . . 3 gat 3 gat One redfator flush
Chassts Lubrication & 1b/1ube 8 1 b period 3 wo
Carbuietor Cleaner 1/2 can/mo 3 cans One 12-0z can lsste 2 w2
Engine Degreaser lé-oe cans

Toflet Paper, Chemicals

2 cans/wo 12 cans

S supplied

COMFUTER AND PERIPUNRAL SUPPORT EQUIFME!

T (Type #25)

Dats Equipoent

Total Time (Hr)

Use Rate (Hr/Day)

Rewarks

cnr

Dtablo Disc Drive
Century Dise

Mag Tape Unit

Card Reader

Ling Printer

Catd Punch

Selis Hospttel Terninals
MHU Terminale

Yy

4320 24

2842 . 11

2842 .oon
300 2

1300 10
300 - 2
w00 2

1350 9
800

100 ’ 10

Use tate may vacy

Use rate may vary

POMER EQUIPMENT ([ypa #26)

LHSC Cenerator

Use Pate &-Ha Supply

Rematks

o1} Y2-qt/20 br 6-qt estimated Cenvrator 4» etandby
{30-hr total)
Vater Fone ‘
Ats Filrer 176 mo t "
Propane J-pal for chechout J-gal checkout Inetgency cstlmate §s
only A only 36 gal for 6 mo
. Use Rate/Mo GoMHa tree

LUSC Capecator 3 hr/en estinated 18 b
GHS Cenerstor .

Titmaiy 342 Wrlvo 2057 e

Standby R 13 hi/mo 12 by
HHU Ceoncrator

Frimacy 13 hefmo” toia

AN 350 br/eo 200 by

PRI
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2.2 ' COMPUTER SOFTWARE/TERMINAL EVALUATION

The statistics used in evaluating software and terminal usage were gathered

fram the STAT3 report (see Glossary), produced at the end of the day on the

STARPAHC camputer. .If the system should fail or be brought dowm for any other
reason, this STAT3 report can be requested upon demand. The STATY report is
produced weekly and analyvzes the STAT3 data. STAT4 counts the number of times
a terminal signs on and the total terminal time{ However, if the system should
fail, the statistics gathered by STAT3 are lost, and the STATY report becames
incorrect. Also, tabulations of users, program usage, and data base usage must

be hand-calculated. Therefore, the STATY report was not used in generating

. the Software and Terminal Usage Evaluation because of the excessive downtime

of the computer. Manual evaluation of the STAT3 data was utilized for this

report.

In eyaiuating the computer software_dsage, a count was tabulated each time a
program was requested. This count then reflects the user, program name, dats

base, and terminal used.

STAT3 was modified for the STARPAHC computer to include the Binary Synchronous
Camunication (BSC) line statistics gathered by the Data Concentrator. These
statistics report a count of lines input to and ocutput fram the IBM 370 conputer
via the BSC line. Line errors sent or received also are counted. The count of

inputs were used to evaluate the software usage.

The Camputer Software Evaluation usage data was collected by separating the

function into two categories: l) MEDICS Appliéation Program usage and 2) Data

- Concentrator Program usage. The MEDICS applications are utilized 2k percent

of the time, and the Data Concentrator programs were used 76 percent. In

reviewing the operatioﬂal procedures nécessary to deliver patient health care, .-

these percentages represent the expectations of the evaluation. The HIS
patient's health sumary (retrieved via the Data Concentrator) is retrieved
every time a patient is seen in the various clinices.. The MEDICS programs were
designed to augment some of the bookkeeping and record-keeping functions within

the hospital and specialty clinics; therefore, their usage was expected to be
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lower than the Data Concentrator functions. As the system becames more
reliable, the MEDICS applications will be utilized more, but the Data
Concentrator functions also wiil be utilized more. There should be very

little variations in these percentages.

2.2.1 MEDICS Application Program Usages

The MEDIéS Application Program Usage reports include analysis of 1) Users,
2) Programs, and 3) Data Bases.. In terms of patient health care delivery,
all three reports should be given careful consideration. Data were calcu-
lated using the STAT3 reports, counting the number of times a user made a
program request, how many times a program was requested, and which, if any,
data base was.used. Because a great deal of the MEDICS usage was devoted
to maintenance of the Equipment Records data base, this report was divided

into these three categories to show usage devoted only to patient health care.

Qgggg.. Each time a user signs on to the STARPAHC canputer, the system records
hiS'name, the liné number he is using, and the various programs that may be
used. The following percentages and those showvn in Fig. 2-10 reflect counts
of those users of the MEDICS Application Programs. . As éhdwn by these figures,
Sells Medical Records showed 43 percent of the tétal usage. This usage,
combined with the Sells Chief Pharmacist, Santa Rosa Medical Records, Para-
medics, and Nurses gives a total of Sh-percent usage devoted entirely to

_ patient health care. The Programmer usage indicates maihteﬁance, both of
data entry and reports, of the Equipment Records Data Base., IMSC usage also
is for Equipment Records retrieval. Because of the new operat ional procedures
developed for Active Medications, usage by Sells Chief Pharmacist and Nurses
is expected to increase significantly in the next 6—month reporting period. The
Others category inciudes users such as NASA, HPSC-OMIS, Santa Rosa R. N.,
Gordon Moore (M.D.), and Sells R. N.
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Fig. 2-10 MEDICS Users
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Percent

Sells Medical Records L3
Programmer . L 29
LM3C _ 1k
Sells Chief Pharmacist 5
Santa Rosa Medical Records 3
Nurses 2
Paramedics 1
Others 3

These users' error rates run about 8 percent. FError rates are coumts of
those programs'whose names were misspelled (i.e., SHCEDL rather than SCHEIULE),
INPUT rather than INPUTP, etc.) or when RETRVL, INPUTP, or UPDATE are called

and no data base was used.

Programs. - The RETRVL, TNPUTP and UPDATE pfograms are used by all. the various
subsyétems. In scheduling patients for specialty clinics, the user stores
patient data utilizing the INPUTP prégram. The RETRVL program gives the user
a tabulabion of all the patients to be seen at a specific c¢linic and shows

name and patient ID for retrieval of HIS patient summaries. The SCHEDULE
program is used to determine the next available time a patient can bé seen

at a specialty clinic. The UPDATE program is used to purge from the data Base
those patients who have already been seen at the clinic; therefore, the Program
Usage Report would show usages_ih all of these programs.  To determine Schedule
usage involved in patient health care, the Data Base Usage or User's Report
should be analyzed. .

The Active Medicatiéns subsystem also involves various programs. This subsystem
" is undergoing operational changes. .The Pharmacy personnel are taking over the -
data maintenance redquirements. The Nursing Station is using the special reports
to aid in dispensing medications. Use of this‘subsystem is expected to increase
during the last'month of this reporting period and to be used continually through-

out the remainder of the brogram.
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The following percentages and Fig. 2-11 reflect the program usages. ACMED,

MEDS, and NURSE usages are shown in the Active Medications percentages. These

usages are expected to increase. RETRVL, INPUTP and UPDATE are all on data
bases., Therefore, program usage percentages cannot be considered accurately
with regard to patient health care. The SCHEDULE ﬁrogram usage as well as
the Active Medication function usages are devoted cntirely to patient health

care and collectively represent 23 percent usage.

' Percent
RETRVL _' Lo
INPUTP _ .25
UPDATE ' | T
SCHEDULE 19
ACTIVE MEDICATIONS ‘ L
OTHERS ' ' 5

The Other category represents GUIDES (used by‘Paramedics), s, STATS, and
TESPAT, ' '

Data Bases. As shown in Fig. 2-12,the SCHEDULE data base had the highest ranking -
usage - 49 percent. This usage, combined with Active Medications, Disease
Library, and the Pharmacj data bases totals 65-percent usage devoted directly

to patient health care. The Others category includes>0utpatient Records and
Inpatient Records. Usages in these two data bases were devoted only to program
checkout. These two data bases currently are not being used by the operational

staff because of insufficient clerical personnel.

: Percent
SCHEDULE 7 Lo
EQUIPMENT RECORDS 35
PHARMACY ' 6
ACTIVE MEDICATIONS 6 )
DISEASE LIBRARY 2 )
OTHERS 2
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RETRVL

40%
OTHERS
5%
ACTIVE MEDICATIONS
UPDATE - 4%
7% i
| INPUTP
SCHEDULE 25%

19%

Fig. 2-11 MEDICS Program Usage
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Fig. 2-12 MEDICS Data Base Usage
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As the new operational procedures came on line for Active Medications, these
figures are expecﬁed to change significantly. Also; ﬁhe Disease Library
usage should increase becausé the Hazeltine Te%minal was brought back on
line March 15. This terminal will now produce Nurse's Standards in the

designed format.

2.2.2 Data Concentrator ‘

Fach time a patient is seen by the varioﬁs IHS facilities, a HIS patient
sumnary is retrieved fram the IBM camputer in Tucson. This retrieval can be 4
obtained through direct lines to the HIS camputer or through the STARPAHC
Data Concentrator. Use of the STARPAHC system is usually preferred because

of speed and low-line costs.

The Data Concentrator ihpui/output counts vary from month to month depending
upon computer reliability and patient load. A user can retrieve one or several
.éummaries with one request. The number of output lines can vary according to
inputs. Naturally, if the user requested several patient summaries in his. |
initial request, the number of outputs for that request are significantly
greater than if he only requested one patient summary. There are approxi-
mately three lines of input associated with each request and over 100 lines

of output per patient sumary. The count of inputs was used in this report

to reflect Data Concentrator usage and Terminal usage.

The Data Concentrator inputs average between 1200 and 1500 per month; The
January usage was significantly lower because of above-normal canputer down-
time. The outputs range from 90,000 to 130,000 with a significant decrease

in Januvary, also.

The BSC line errors'range fram 20 to 50 per month. These errors are normally
attributed to a noise on.the telephone line, weather, etc. The February line

errors were excessive because of HIS computer problems at Bell Aerosystems. ..
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These figures do not reflect actual patient load. Several patient summaries

can be requested at one time. Therefore, the.counté can only reflect usage.

Month Inputs¥* Outputs* . Line Errors¥
November 1975 1,280 90,219 ' 19
December 1975 . 1,593 112,468 5k
January 1976 891 . 69,731 | o7
February 1976 . 1,513 132,841, 718
March 1976 ' 814 57,991 103
April 1976 2,124 139,996 135
Total | 8,215 603,246 1,056

*Caused By excessive down time, these statistics may be low.

As shoﬁn in the table, the differencé between monthly inputs and outputs vary.
Line error counts can be misleadihg. In February, one day showed 520 errors,

while another day showed only 90 errors. Therefore, the large number of errors

for February cannot be indicative of normal usage. The November and December

line error rates'prdbably are indicative of normal usage.

Figure 2-13 is a weekly graph of the BSC line usage. Low spikes in the graph

are parallel with computer downtimes.

2.2.3 Terminal Usage
Terminals in the STARPAHC system are used for retrieving Indian Health Service

Patient Summarieé from the Data Concentrator and use of the MEDICS application

- programs for scheduling patients, storing and retrieving STARPAHC equipment data

or for maintaining Medications for inpatients at the Sells Hospital. To deter-
mine terminal usage, we separated the étatistics into Data Concentrator usage
and MEDICS usage. Data was collected from the STAT3 reports. These reports
show each MEDICS program usage giving the terminal or line number, the user's
nane, and the program used. The report also gives a -count of the total number

of inputs and outputs for each tenninal-devoted to Data Concentrator usage.
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Table 2-6 shows the terminal percentage of usage with respect to retrieving
patient histofies from the .Data Concentrator or use of the MEDICS programs.
This table also includes the terminai percentages of usage for the total
STARPAHC system. As can readily be seen, nine of these terminals show more
than 50-percent usage devoted to the Data Concentrator in retrieving patient
health summaries. Five terminals show primai'y usagé of the MEDICS programs.
These terminals are used for scheduling paﬁients (No..lh, Follow-Up Clerk),
maintaining medications for inpatienﬁs (No. 10, Pharmacy INFOTON CRT), and
retrieving standards of care for Nurses and‘Paramedics (No. 3, Santa Rosa
Exam INFOTON CRT). One terminal (Dial-Up, Wo. 8) was used only once during
a MEDICS checkout program. This line has been out of service since August

and was brought on-line in March.

Figure 2-14 shows the percentages of terminal usage for the total STARPAHC
system (both Data Concentrator and MEDICS). These percentages also are shown
in Table 2-6. Following is an explanation of these terminals in terms of

pratient health care delivery.

\

Percentage : ’ Terminal
36 Sells Medical Records GE Hardcopy. This terminal is devoted

 9T% to retrieval of patient health summaries, patlcnto seen
at the outpatient and specialty clinics.

11 - MHU Reception TI Hardcopy. 99% of this terminal's usage also
: is devoted tq retrieving patient health sumaries for those
patients visiting the MHU.

10 - Santa Rosa Medical.Records CDI Hardcopy. 97% of this terminal's
usage is devoted to retrieving patient health summaries for those
patients visiting the Santa Rosa Clinic. '

10 Sells Follow-Up Clerk TEC CRT. This terminal is used 96% for
scheduling patients into the specialty clinics,
9 Sells Phy/Ops TEC CRT. This terminal is used 82% for maintaining

. the equipment data. The remaining 18% is used for retrieving
patient summaries or the Physician during consultations.

T Sells Medical Records CDI Hardcopy. 78% of this terminal's
usage is devoted to retrieving patient health sumaries. This
terminal is used when the patient load exceeds those handled
by the GE Hardcopy above. :
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Percentage i Terminal

T . San Xavier Medical Records. 99% of the terminal's usage
* 1is for retrieving patient summaries for those patients
visiting the San Xavier clinic.

G Dial Up, Line 5. This line is used by the Community Health
Nurses for retrieving patient health summaries for those
. patients visited in their homes. This accounts for 58%
usage. The remaining 2% is used by IMSC in retrieving
equipment data and by NASA and HPSC-OMIS in interrogating
the STARPAHC system. ’

L Others. The remaining seven terminals are: MEU Exam TEC

CRT, the Pharmacy INFOTON CRT, the Sells Nurses Station
HAZELTINE, the Santa Rosa Exam INFOTON CRT, and the remain-
ing three dial-up lines. These terminals are devoted to
maintaining medicines for the inpatients and providing
ratient health summaries in the clinic exam rooms.

In totaling the percentages, we find that 85% of the usage was devoted azelusively -

to Patient health care. However, in analyzing the usage of the Sells Phy/Ops

CRT and the dial-up Line 5, we find another 4% was devoted to patient health

care. This brings the total usage devoted to patient health care to 89%.

The next evaluation period should show increases in usages fdr the Sells
Pharmacy INFOTON CRT and the Sells Nurses Station HAZEITINE when the new
operational procedures for the Active Medications are instigated. This
increase in usage should cause the total usage for patient health care to

increase, also.
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Table 2:6
TERMINAL USAGE

Terminal
MHU Reception TT Hardcopy
MHU Exam TEC CRT

. Santa Rosa Medical Records

CRT Hardcopy

Santa Rosa Exam INFOTON CRT

Dial-Up
Dial-Up
Dial-Up
Dial-Up

Sells Medical Records
CDI Hardcopy

Pharmacy INFOTON CRT

Sells Medical Records
GE Hardcopy

San Xavier Medical Records
GE Hardcopy

Sells Phy/Ops TEC CRT

Sells Follow-Up Clerk
TEC CRT ‘

Sells Nurses Station
Hazeltine

Data Concen. MEDICS

(Percentage) {Percentage)

o 1
92 8
97 -3
20 80 .
58 42
62 _ 38 .
5k L6
- 100
s 20
19 . 81
or - . - 3.
9 1
18 . 82
L 96
i 96
o7

LOCKHEED MISSILES & SPACE COMPANY. INC.

To:al Usage
(Percentage)

11
1

10
0.2.

0.3
0.01 .

10

0.5



SANTA ROSA

MEDICAL
ECORD .
IEIOC% > SELLS MEDICAL
" 10% RECORDS
° No. 11

36%

SELLS
FOLLOW-UP
CLERK No. 14

10%

SELLS
PHY/OPS:

OTHERS
4%

SELLS )
MEDICAL
RECORDS

No. 9

7% .

9%

SAN
XAVIER
MEDICAL
RECORDS
No. 12

7%

RECEPTION
No. 1

11%

DIAL-UP
No. 5

6%

Fig. 2-14% Terminal Usage
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2.3 HUMAN ENGINEERING EVALUATTION

-

r~

>2.3.l HSSCC
?ﬁ Operator/Camunications Roam. This room is the "nerve" cenmter for the entire
. program; thus, operator efficiency can become a critical link. The physical
§" space is minimum and hampers optimum operation, maintenance, and support
e activities. '

Camfortable temperature, low noise level, and control of lighting prov1des a

,.f~
¥

conduc1ve environment for long-term monitoring.

1

The operator's-console is a well-designed piece of equipment for the functions

required. Reach to all switches and push buttons is adequate. Operator has a

good view of all indicators and both television monitors. If more space could

be made available, it would be used for an auxiliary desk to house operational

o

oy

f

books and manuals, a typewriter, desk phone, storage for ancillary test equip-
ment, and generally more work surface. '

A\

The communications rack presents an arrangement of modules that requlre the

el

operator to access controls from a standing reach to a low squattlng position.
Equipment requiring low usage, e.g., batteries, battery charger, etc., are

located in the lower modules. Arm reach, operational and visual access to

’ audio/video tape recorders is fair., VHF, order wire and all microwave equip-

ment is conveniently located. -

fm
£ The proximity of the operator's-console and layout of the room provides marginal
- operator convenience and inadequate maintenance access to front panel. Rear

L .

i, panel maintenance access is excellent.

4 "A general assessment shows this room's work area could be considerably improved
3

L,

if more space were available,.
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Data Equipment Rocm. The major pieces of computer and peripheral equipment

appear to be arranged efficiently to allow excellent use and maintenance, with
the exceétion of the disc drive. The space allocated for this hardvare is
adequate, although more space could offer different optimal layouts. Because
the individual hardware is vendor supplied, only a cursory evaluation was
performed. The main computer frame and all of the'suéport equipment have

~acceptable human. interface.

As was noted in the operator's console/communications roam, the greatest
ﬁrdblem is iradequate facility space, ﬁot equipment.deficiencies. Camputer
equipment that-is sensitive to dust contamination should be isolated and
not in a semipublic room shared by a telephone switchboard operator. The
PBX qperator is forced to work in a crowded corner and endure the noise’
normally associated with peripheral ccamputer équipment. The partial sound-

insulated wall is not sufficient to stop dust or noise.

A general assessment of this room shows it to be a good work area for STARPAHC
personnel, but_ﬁnacceptable enviromment conditiohs for the camputer and the

efficiency of the switchboard operator.

Physician's Room. Perhaps the best physical roam size and layout for the

intended use has been allocated to the physician, and rightly so. Being the
key "user" of the system, the precious time of the physician should be en-

hanéed by efficient console operation. It is apparent that much thought went
into the design and integration of the physician's console and support equip-
ment. The addition of many peripheral items such as the terminal and remote
control unit tend to clutter the console/desk combination, and could help to

burden and confuse the nontechnically trained physicians.

The size and stylelof the desk was an excellenf choice. The chair position and
‘fbom for movement side-to-side is sufficient to enable a good reach and visual
access to controls on main console. Physician rheostat control of room lighting
reduces glare on monitors but hampers good télevision transmission of his own

image. Placement of this camera lens causes physician to lose "eye" contact
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with patient as he monitors incaming television signal. .Because it is

preferred to use the color monitor, and the user is looking at and talking
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to the right-hand side of the console while the microphone is located toward

the left side, its multidirectional capabilities can became borderline.

Controls and legends have been simplified for ease of operation. With the
addition of an automatic answer phone, time stamp, audio cbupler, slo—scan'
switching unit, and control box, it becames necessary to provide an auxiliary
table in the current location of the ECG receiver (at right angle to main
console). This additional counter space could also support the two desk

phones which now obscure the office-intercom controls.

" The present location of the main slo-scan unit is out of reach for the operation

"and difficult to service by the technician. Addition of Shibaden color camera

control unit and black and white pan/tilt/zoom control could be stacked/
repackaged or incorporated in second console with the aforementioned communi- .

cation equipment.

Litton boom chosen for color camera mount is smooth operating and flexible
enough to provide good camera articulation regardless of the gross interference
with the black and white X-ray viewing camera. Boom has been rebalanced to

avoid use of cumbersome ballast.

A general assessment of this room shows it to be an excellent work area.
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2.3.2 LHSC

Emergency Room. The emergency control console was originally designed to be

operated by a well-trained CHM or health care professional. In actual operation,
because of staff limitations at Santa Rosa, it has been necessary to have the
CHM operate the equipment as well as man the console. This condition, plus the
design of the console, has presented problems. Desk selection places the
operator on the-left side in front of the power controls, the camera controk

on- the right-hand bay, requiring right-hand operation. The desk space is
adeguate for writing or reading reference material. The H.P. cardiac monitor

is externally mounted because of inadequate console space. A preferred instélla-
tion would-haVc,been panel-mounted, although this would have required a 3~bay
console, Legendé and transmitting procedures could be simplified to avoid
operotor confusion. Installation of a simple hood over the color monitor is

recommended to reduce glare from the necessary high ambient room lighting.

The patient viewing camera boom is sturdy, éasily moved, and stays in place when
positioned. The mechanics of the camera mount allow proper video orientation
only when the boom is in a horizontal position. The boom counterweight should

be padded to reduce chance of injury.

Exam Room. The communications shelf is placed high to avoid interference or

a hazard to the CHM. This precludes optional viewing of the monitof or inter-
com acccss. The minimum space available in ﬁhis room does not lend itself ﬁo
‘repackaging equipment in a console. This room is used extensively for patient

examination. A more optimal position is recammended for the television monitor.

The fequirement for a portable patient viewing/X-ray camera is met by the camera
on a tripod with an ample cord. The mounting of the camera actuation controls
on a tripod leg is awkward to use. An X=ray illuminator box is placed at a

convenient level and location in the room.

A general assessment of this roan is functional, but adequate space and mobility

requirements of the camera imposes nonoptimal equipment arrangement.
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IHSC Iabordtory. Inefficient placement of equipment requires extra reach

effort by personnel in this roam. Dedicated space and containerization of
this equipment would enhance its usé. Color TV microscope appears no more
complex than need be, and position is camfortable for viewing. Support
electronics for color television camera uses valuable counter space.

Laboratory control panel could be relocated to provide easier accessibility.

A general assessmént finds this room an adequate place to wbrk, hampered by .

a dispersion of STARPAHC equipment and crowding of laboratory equipment.

LHSC Data Management Room. Good layout in room for maintenance access to
camunication racks and ample workbench for service tasks. Most often used
color monitor and signal generator are mounted high in rack while heavy

battery charger and power supply are mounted low.

24363 MU .

General. The well-planned layout of rooms affords adequate space to support
a high level of health care delivery. The general room lighting supported by
few localized fixtures provides good illumination to all work surfaces. All

counter heights are standard, and work surface areas are adequate within the

. confines of a mcobile vehicle. There appears many extra unused electrical
Pp

outlets.

Waste réceptacles, towel dispensers,.and bulletin boards should be added in
each room. A small clothes closet would be beneficial to hide lab coats and

crew garments. Forced by space requirements, overhead . storage is téo high to

be useful. ILack of shelves and dividers in counter cabinets produces wasted

space. The intercom system works well and is placed in appropriate locations

‘throughout the vehicle, enhancing cammunication between crew members. The air

conditioner appears easy to operate, has good distribution, ahd fairly quiet

operation, all supporting a good working environment.

In general, it would be good practice to hide the "aerospace” cammunications
hardware and articulated camera mountings as well as medical instruments and
supplies to reduce psychoiogical trauna in patients. In addition, the MHU is

potentially a well-designed testbed. It is'hampered by complex camera articulation.
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Exam Roam. The room layout provides good access to both sides of the exam table,
with same crowding experienced during pelvic exams. The CHM's exam stool should
be padded for camfort and have casters for mobility. Current stool crowds ready

access to cabinets and drawvers.

General room lighting is good, but exam light appears awkward to use and to

stow for travel.
Audio cammunication controls are easily reached and centrally located.

Color television monitor locations and relationship to camera controls is optimal

for most uses, but a swivel mount for monitor does not appear necessary.

Patient viewing camera and fiberoptics camera . supports present a hazard to CHM
and patient. More reduced head clearance is encountered at doorway fram exam

room to driver's compartment.

There is adequate cabinetry in this area; however, better distribution could

improve efficiency of this work area.

Laboratory/Reception/Comunication Room. Fixed location of microscope forces

an uncomfortable viewing position for lack of knee space. Counter top secms
adequate, fairly well 1lit and has good interface with other support equipment.

Refrigerator access is also good.

Good reach to all coamunications controls-is apparent, except the MUX radio
which is too low and awkward to service. Tamboured doors over transmitter

and TV monitor areas are excellent for concealment but work very stiffly.

A retrofit of cabinet interiors could provide custam dispensers for consumables
which would conserve precious space. ©Several often-used pieces of laboratory

equipment could have been built in to save set-up and stowage time. - .

A general assessment of this room finds it to be the most spacious and functional

of the three major work arcas.
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X-Ray Room. The wet enviromment of the film develbping area reqﬁires a counter

with an overflow lip. Proximity of X-ray illumination box makes it subject to

spills, creating a possible hazard. Overhead camera is oriented 90 degrees

away from canpatible format of X-ray illuminator.
Camera c¢ontrols and monitor have good positioning relationship.

Refrigerator:is located too low, in an awkward positicn to access, and is hinged

on the wrong side.

X-ray head is located in good position for close-up shots on tablé or full chest
shots across the room. Controls for X-ray machine are in good position, have

excellent lighting and appear to be in a safe location for operator.

A general assessment of this room finds it to be adequate to take, develop, and

trahsmit X-ray images. All other'operations are hampered by space restrictions.

Lavatory. ©Space in the lavatory -area is adequate for all intended functions.
Compact corner sink was a good selection. Paper towel dispenser and trash
receptacle is missing. Proper, simple (not written, but graphic) instructions

for use of toilet pedals should be posted conspicuously.

Driver's Station. The driver is equipped with a very excellent seat providing

good supportland a soft ride. Dashboard gauge panel is at an undesirable angle,

making quantitative gauge readings awkward.

Retrofit of automotive air conditioner partially blocks driver's view through

"windshield.

Exterior. Generally,-all exterior compértments provide good access for main-
tenance of tanks or equipment enclosed. Awnings are too high and cumbersome to

be operated safely. ' - "
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Roof. The sturdy ladder and safety cable promote confidence while erecting
antenna. Hydraulic assist is good, but folding support leg attachment and
alignment'is difficult and poésibly injurious to hardware. Access to meters

and radio communication for correct antenna positioning is excellent.

A/C Generator Trailer. The size and weight of the A/C-supply cable demands

the handler to be of above average strength and structure. The rear bumper

"extensions prove to be shin bruisers and serious tripping hazards.

All other areas and functiohs of trailer are easily and éafely accessed.
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2. RELIABILITY EVALUATION

2.4.1 _Faiiures - Cause and Action Taken

The Trouble & Corrective Maintenance Report supports the Usage Log and is used

to analyze degradation, failure rates, or trends. These data are entered daily

by site personnel as problems occur and/or are reported. The data are used to:

o © O O

Subsequeﬁt

Set work priority
Establish status of open items
Evaluate spares requirements

Analyze as pert of the evaluation process.

text explores the criticality of failures as reported in the trouble

reports with respect to health care delivery. The following definitions apply:

Critical - A failure which directly impacts health care delivery

capability or safety (e.g., Mobile Health Unit out of

service).
' Major - A failure or situation which seriously affects operation
' and/or cost, but does not affect a major portion of the
. system operation capability (e.g., computer failure).
Minor - Has no serious affect on operation or cost -- operation
can continue via other modes (e.g., VHF Back-up),
' Examples
Case 1
Incident: - No color video from MHU Exam Room camera. (Ref° Trouble Report 328,
29 Dec. 1975.) - |
Impact: Major.
Cause: Failure in color TV camera.
‘Corrective Action: Camera returned to vendor for repair.
Case 2
Incident: Minor leaks on the lower radiator hose of MHU. (Ref TR 377, 31 Jan. 1976.)
Tmpact: Minor with potential critical impact, i.e., MHU out of service. -
Cause: Normal degradation. .
Corrective Action: Temporary patch made.with'rubber material. Permanent repair

méde using vulcanized patch.

2kt
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2.4.2  Classification-of Trouble Reports ‘

Figures 2-15 and 2-16 illustrate another approach to analyzing system problems.
It considers the ."cause" of the -problem. Figure 2-15 gives the comparison of
trouble report distribution between the first and second 6-month periods.

Figure 2-16 illustrates the trouble report analysis for the full 12-month period.
Figure.2-17 considers the "effect" of the problem. Note that this latter treat-
ment eliminates the category of "operator error". For example, in TR #319, the
'operator failéd to plug in a heater. The "cause" is classified as "operator
error” while the "effect" is classified as "envirommental controls”. While
there is not a significant difference between the two techniques, the use of
both constitutes a useful toéol because it does allow a'management view of
operator error which reflects the need for additional training or enforcement

of the use of éhecklists; etc. To continue this example further: in the

first 6 months of operation, operator errors accounted for 4.9 percent of the
trouble reports generated; in the second 6 months, they account for 4.5 percent.
This reduction is statistically insignificant and would tend to indicate that
this is the level at which operator érrors will continue to occur. To reduce
this category, analysis of each specific incident with appropriate corrective

action would be required.

The "effects" technique reveals management data on groups of equipment which are
causing tﬁe majority of the trouble reports and which operational functions are
most affected. It may reveal, for example, that if we were to do it again, which
areas would require upgrading equipments, eliminating equipments, and those groups
which, because of their size/coﬁplexity, eté., require specialized training and

sparing philosophyﬂ

" A comparison of the first 6-month operation to the second 6-month operation
(Figure 2-15) indicates that the computer eqhipment group remains as the single

'high source of trouble reports.
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2.4.3 . Pailure Trend Analysis . .
Figure 2-18 defines the categories of trouble reports. "For those specifically

classified as failures, we see that all STARPAHC equipment experienced an

average of 18 failures/month from November 1 to April 30, 1976, with a low of

14k failures in December and March, and a high of 26 in January. Although a
sample size of 6 months is not statistically signifiicant, the data presented

in Fig. 2-18 are informative. For example, the number of total deficiencies

" in the second 6 months comes as a surprise because deficiencies would normally
be expected tb be initially high, decreasing and approaching zero. This reflects
changing personnel, their interpretatioh of requirements, and in same cases,

deficiencies ox'mOdificaﬁions made during the period.

Recording and tracking of failures proves valuable in predicting future trends
or taking early corrective action to prevent future failures. In same cases,
there are intermittent failures which give an indication of potential hard

failure if not corrected. On a year's basis, the analysis is:

Average failures/month -- 21.9
Lowest failure months -~ December 1975 and March 1976 with 1k Fallures‘
Highest failure month -- August with 33 Failures

2.h.5 System Reliability

The TCE s&stem reliability (defined as the probability of delivery of health
care at any given time) of STARPAHC remains at a very impressive level of c.o84,
This figure is derived from trouble report logs and the raw usage log which
indicate that from 1 November 1975 to April 1976, only 33 "Not Acceptable" events
occurred out of a p0551ble 2022 events. In the lE-month period beginning on
May 1, 1975, the reliability of the system is 0.981. As noted in the previous
report, the TCE system reliabilityiis actually higher because of redundant
system capability, e.g., a "not acceptable" voice transmission via the Handsfree
'Iﬁtercom System is easily overcome by switchihg to either the Hotline or the
VHF'system(s)..
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Analysis of the 200 trouble reports since November 1 has. generated the following

comments:

1. The use of trouble'reports for purposes of documentation or
modification, removal of .equipments for loan purposes, routine
maintenance for degradation, etc., distorts the true failure
rate because often there is no service interruption.

2. In some cases, a "failure" snowballs into several trouble
reports, either because of the time required to solve the
problem or because of lack of understanding.of what is
causing the problem. For example, equipment will be exercised

"~ while an open trouble report exists; thus resulting in writing
a trouble feport which duplicates the operator trouble report.

3. Many trouble reports have been classified as "failures" when
in reality they were design deficiencies, operator error, or
written against the wrong équipment. These reports were not

cancelled or reclassified. Examples of these misclassifications’

include:
o TR 319 - MHU heater would not operate; clagsified as
29 Nov. 1975 a failure. Cause: unit unplugged - operator
error. : .
- TR 335 - Replaced broken sensor (break-in alarm) at
23 Dec., 1975 QRS; classified as a failure. Cause: broken
upon forced entry.
o TR 328 - Written against the same problem; TR 328
29 Dec. 1975 ~against color camera for no video output.
and Cause Tound to be the CCU per TR 240.
TR 24O - :
2 Jan. 1976
o TR 337 - Lost sequence of operation between wind

31 Dec. 1975 generator and Onan generator. Cause:
: wiring errors, misclassified as a failure.

'Cdncelling or reclassification of these types of trouble reports would signifi-

cantly reduce those TRs classified as failures.
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. Section 3
MEDICAL EVALUATION RESULTS

3.1 UTILIZATION OF THE STARPAHC EQUIPPED FIELD FACILTTIES

The Medical Evaluation Plan (Appendix B) has.been implemented during both the
first and second 6-month periods to achieve the goal of assessing the impact

of STARPAHC on patient care. The second 6-month period (November 1975 through
April 1976) sawv an 18.5 percent increase in patlent visits to the STARPAHC
equipped field facilities (Health Center at Santa Rosa and Mobile Health Unit):
compared to the first 6-month period (May through Octcber 1975). Patient visits
to the Mobile Health Unit (MHU) increased by 175 (10.9 percent). Visits to the
health center at Santa Rosa increased by 553 (23.7 percent).

-Table 3-1 1lluptrates the comparison between the two 6-month periods for the two

STARPAHC fac11101es. The mean visits/day for the MHU showed an increase from
17.2 to 17.8 between the two 6-month periods, while the health center mean visits/

day varied from 20.1 to 22.3 over the same two periods.

Figure 3-1 shows the monthly variation in patlent visits durlng one year of opera-
tion. The first 6-month average STARPAHC patient v151ts were 555 compared to the
second 6-month average of 776. An epidemic of influenza starting at the end of
February through March and the increase in scheduled routine physical examination
of school childfén accounted for some of the increase. The highest number of
patient visits to the MHU and the Santa Rosa health center during the first 6-
months occurred in October 1975 (716), mainly attributed to a lérge increase in
patient visits to the health centér at Santa ‘Rosa. The average patient visits
per month to Santa Rosa continued at a high level during the second 6-months

(480 ‘compared to 388 for the first 6-months), whereas the average patient visits
per month to the MHU during the second 6-months were 296 campared to 267 for the

first 6 months.

This section discusses the impact of health delivery by STARPAHC on the three
western diétricts of the reservation, gives the utilization of telecommunications
Aequipmeht by the health care providers, particularly voice and Tv; and evaluates
the quality of care provided. by the STARPAHC facilities.

3-1
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Table 3-1

PATIENT VISITS TO STARPAHC FACILITIES*

visits include all visitors on/off the reservation.

LOCKHEED MISSILES & SPACE COMPANY.

3-2

INC.

STARPAHC Equipped Facilities
Mobile Health Unit Health Conter at Total
Evaiuation Period ' ‘ ‘ Patient
No. of Mean No. of Mean Visits
Patient Visits Patient Visits
Visits per Day Visits - per Day
First 6 Moﬁths 1,601 17.2 2,330 20.1 3,931
Second 6 Months 1,776 17.8 2,883 22.3 4,659
One-Year Total 3,377 17.5 5,213 21.3 8,590
Change in No. of
Patient Visits _ - _
(Second Over First +175 +553 +728
6 Months)
Change in Percent |
‘| of Patient Visits _
(Second -over First +10.9 +0.6 +23.7 +2.2 +18.5
6 Months)
*Data obtain from HIS printouts June 2, 1976. Dental Visits are excluded. Patient
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3.1.1 Utilization of Health Services by District of Residence

- Patient visits to elements of the Sells Service Unit, comprised of the Sells
Outpatient Department, the Health Center at Santa Rosa, and the MHU, were
analyzed on thé basis of their district of residence. 1In other words, people
who lived in one of the nine districts on the reservation could visit any of
the health facilities comprising the Sellé Service Unit or could even visit the:

San Xavier Clinic in Tucson.

IHS éomputer data (Health Information System) annotates for each patient visit -
their district of residence. A summary of these patient visits for the two 6- -
month periods furnished the basis for determining the utilization of health
services. Data from San Xavier Outpatient Department was also reviewed to see
the effect of patient visits fram the nine districts. Two other categories of
patient visits were also included: (1) Off-Reservation Patient Visits, e.g.,
patients fram Ajo and Tucson, and (2) Unknown Districts, e.g., insufficient

information.

Since one of the goals of the STARPAHC Project is to increase health services to .
the western district,_thé analysis of visits by district of residence served by
the Santa Rosa Health Center, the MHU and the Sells Hospital Outpatient Depart-

ment is shown on Table 3-2.

For the three western districts served by the MHU (Pisinimo; Gu Vo and Hickiwan),
there has been a significant increase in patient visits during the second 6-months
as compared to the first 6-months (3280 to 3834). Camparison of the effect of
health service in the northern districts (Gu Achi and Sif Oidak) served by Santa
Rosa Health Center, over the two 6-month periods shows again a significant in-

crease during the second 6-months (3982 vs 3664).

For the three western districts mentioned above, Fig. 3-2 indicates percent of
patient use of the health services by facility inéluding the hame visits., A
significant increase in the second 6-month visits of 13 percent is noted in
total visits to the four places listed in Fig. 3-2. A significant switch is
also noted in the increase in patient visits to the Santa Rosa health center

at S.4 percént. This increase could be also attributed to the flu epidemic.
3-4
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"TOTAL WV

100

50

OPD
42.5%

HC. - 4.5%

HV - 12.1%

MHU
40.9%

el

FIRST 6 MCNTHS

CPD
41.5%

HC-9.9%

— e ——— — o

HV-9.2%

MHU
39.4%.

SECOND 6 MONTHS

EVALUATION PERIOD

HEALTH SERVICES
4 FIRST 6 MONTHS|SECOND 6 MONTHS
SELLS OUTPATIENT DEPARTMENT (CPD) 1569 ' 1732
SANTA ROSA HEALTH CENTER (HC) 167 415
HOME VISITS (HV) . 448 383
MGCBILE HEALTH UNIT (MHU) 1510 1647
TOTAL 3694 4177

Fig. 3-2 Change in Site of Health Service - Western Districts
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3.2 UTILIZATION OF STARPAHC TELECOMMUNICATIONS

Table 3-3 and Figure 3-3 sunmarizes the use of any portioh of the STARPAHC

- cammunication systems for any purpdse relative to specific patients, including

clinical consultations. This Table is constructed by counting all the indi-
vidual patients for whom the field staff contacted any department at thé Sells
Hospital using STARPAHC cammunications equipment. All comfonents of telecommuni-
cations equipment used for the same patient.on the same déy are counted as one
patient consultation. One patient consultation could, therefore, use a number

of STARPAHC telecammunication components ranging from one (i.e., the ‘hot line)

to twenty-two (i.e., MUX, VHF, microwave, and slow scan TV, etc.). However,

the range is more often from one to eight.

The number of patient consultations has risen 12.7 percent in the second 6-
months compared with fhe first 6-months. The increase has been mostly at the
‘Health Center (+34.2 percent)as compéred with the mobile unit (+T.1 percent).
However, the percent of patient visits where the field health providers thought
a remote consultation was necessary, dropped slightly (-0.6 percent) during
the second 6-months for the mobile unit. The relative percent usage by the
health center also decreased slightly (-0.3 pércent). This relative drop is
probably due to the fact that about,230 routine school physicals were done
since January (90 percent at the health center). Healthy school children
probably are not as likely candidates for a remote consultation as the general
ambulatory éare population. Also, the mobile unit had a particularly heavy
patient load during March because of influenza. Most of these visits were

probably diagnoséd as an "upper respiratory infection" and consultation was _

. not indicated.

The percent of totalvpatieht visits to.the health center for which remote STAREAHC
consultations were héld has remained lower than for the mobile clinic; 3.5 percent
campared with 18.9 percent for the 12-month period. (See Table 3-3). This
difference is explained by the fact that the health center has telephones and -

is not completely dependent upon the equipment furniéhed by the project. In
addition, the use of the voice communication equipment by the mobile clinic

alwvays increases when the Varian STARPAHC camputer fails, while the health

center's use of date 1s not affected. The center uses a direct telephone data
link to the IEM computer in Tucson.
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3.2.1 Utilization of Television by the Field Staff
The different patterns of STARPAHC communication usage between the mobile

and health center is shown in Table 3-k.

The use of television camponents has been singled out for detailed stﬁdy
because of the higher costs of operation as campared wiﬁh other STARPAHC
components, such as thé VHF radio system. One of the objectives of the
evaluation was to discover the extent of the use of televised remote con-
sultations needed to suﬁport an ambulatory cére program in a rural are: .
It must be recognized that the CHM's are well trained, confident in their
own ability, and not particularly anxious to seek direction fram M.D.'s at

Sells unless, in their judgment, the case clearly warrants such direction.

Table 3-4 indicates that television consultations occurred only for 3 percent
of patient visits to either site, for either time periods. Staff changes
for the mobile and fixed clinics occurred almost every month, yet the use of

television for clinical support has not varied greatly.

Table 3-5 gives the patient consultations by purpose and use of television
by site for each of the 12 months.

The monthly range of use of TV by site is shown below:

Monthly Range of Use of T.V. for Clinical

Study Periods ‘ Consultation as Percent of Patient Visits
o Mobile Clinic Health Center
First 6-Months _ 1 0.8% to 6.6% 0.9% to 5.6%

Second 6-Months . 0.8% to 6.2% 1.9% to 5.1%

During the first 65ﬁonths, the highest use of television for clinical supporﬁ
océurred during August and September as a result of a(direct order from the
Service Unit Director to the CHM's. They were required to use the equipment"

for at least five consults per day. This goal was not achieved, but increased
usage did occur (5.1% and 6;6% of all patient visits to the mobile clinic; 5.3%
and 5.6%-of all patient visits to the health center). For the remaining 10 months,
almost all televised patient consultations from the field by the CHMs was the

result of their perceived need for help in diagnosis and/or treatment.
3-10
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The highest months for the second G-month period seem to represent a random

variation related to types of clinical problems presented to the medics.

- There was no correlation of utilizaticns of television based upon staffing

of‘the clinies. The highest consultation rate at Santa Rosa (January, 5.3
percent) occurred during the month when the regular CHM was replaced by a
physician for 8 of 21 work days. The CHM initiated all the TV consults (26)
during the.remaining 13 days. The highest uée of televised consults on the
mobile unit occurred in February (18 or 6.2 percent), vhen the regular CHM

was on duty.

3.3 PERCEIVED VALUE OF TELECONSULTATIONS

This section summarizes data from the-special evaluation forms filled out by
the health staff following a consultation. Table 3-6 shows the value judgments
of the CHM sender compared with the M.D. receivers for each of the two G-month
périods. “Ninety-five percent of all evaluation forms received contained a vélue
judgment . However, for 202 (or 2L4.6 percent of all consultations known to have
occurred from the system operator's logs), no evaluation forms were filled out
by THS staff. In the table, 433 out of the 487 consultations have been rated
by the CHM and MDs.as having a "positive" value (89 percent) ("Critical for the

proper care of patients and important or useful").

The physicians alone have consistently rated the value of remote consultations

lower than have the CHMs (and all other health providers) for both 6-month periods.
Negative consults (i.e., "of little or no value" plus "confusing or harmful")

were rated as 25 percent of all M.D. consultatiqns by physicians and only 2.6 : |

percent by CHMs'for'fhe 12-month period.

There was little difference in the relative frequency of "positive" and "negative"
judgments by the CHMs for'thé two periods. However, the "negative" judgments by
the physicians increased from 23 percent in the first 6-months to 28 percent in
the second 6-months. This risé may be spurious because the number of consulta-
tions for which IHS staff has been willing to provide evaluation data dropped
from 83 percent in the first 6-months to only 68 percenf in the second 6-months.
The physicians may have complefed~forms withAonly negative evaluations more often

than for congultations they considered of positive value.

3-13
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Table 3-6

PERCEIVED VALUE OF TELECONSULTATIONS BY
SENDER (CHM) AND RECEIVER (MD)*

Health Providers

CHM Sender

MD Receiver

Total

. Value of Each Consult .First 6 Secondﬂ6 First 56 | Second 6 CHSIK;Ieili\dD
Months Months Months Months ~
No.l % No.i 9% No.| % No.l % No.| %
1. Critical for the proper | o5 o4 5t 171 10.4| 6| 6.6] 5| 5.6] 63| 12.9
care of patient _
2. Imbortant or useful 102 71.31 144 | 88.3} 64| 70.3}1 60| 66.7|370| 76.0
3. Of little or no value 6] 4.2] 2 1.3] 18} 19.8] 21} 23.3 47 9.7
4. Confusing or harmful 0f O 0f{ O 31 3.3 4] 4.4 71 1.4
Totals 143{100.0 163 {100.0 91100.0§ 90]100.0 | 487100.0
Total Forms Received 157 165 95 94 511
Total Answered 143 163 91 90 487
Percent Answer 91.1 - 98.8 95.7 95.3

*CHM - Community Health Medic in Field

MD

— Physician at the Sells Hospital
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"3.3.1 Perceived Value of Television From the Field

Physicians rated television consultations as 65 percent "posifive", and 35
percent "negative". Almost all the "negative" value judgments by physicians
about remote consults-have been concerning patients for wham the CHM in the
field initiated a televised consult. All consults were initiated for "help

in the diasgnosis or treatment of the patient's problem". A few had additional
reasons givén, such as for "help in confirmaticn of my (the CHM) first

impression".

In the first 6-months, most of the "negative" judgment about consultations by
physicians were due to the enforced initiation of televised .consults by the
former service unit director. However, in the second 6-months, most were

correlated with failure of the television systems to perform as expected.

.~However, for certain consultations where the systems operator had noted that

the television was "good" or "excellent”3 physicians noted the following
separste commeﬁfs 6n their evaluation reports: They were unable to diagnose
skin rashes, especially those with papules. less than 3 mm. in diameter;
célluitis, lymphangitis, and details of skin lécerations when the color
television was used. The problem seems to be their difficulty in seeing
shades of red upon a dark-skinned patient. This problem may be due to
inadequate lighting in the mobile clinic or health éenter, inadéquaté ability
té focus  the camera or perhaps the inherent ability of the color system has

been exceeded.

On two consultations, the physicians were unable to diagnose a transmitted
x-ray. In both cases, the original film was_properly processed and was later
read as 'nmegative". When the distribution of value judgments were analyzed

by individual physicians, it was seen that most of the "negative" judgments
had been made by two physicians who were among the three most frequent
receivers for each evaludtion. One physician accountéd for about 33 percent

of ail””negative" Judgments for each evaluation period. Data presented in this

report should be interpreted with this fact clearly in mind.
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3.4 FAILURE RATIOS FOR CONSULTATIONS o

The ratios in Table 3-T7 were calculated by counting all those patient consul-
tations where any health staff member indicated any communications system
"fajlure" or the quality of the system was checked as "poor". These ratios
cannot be campared to the Performance Acceptability Ratios (PARs) reported in
Section 2, since Section 2 is restricted to hardware element performance aﬁd
these fallure rates are with respecf to accommodatiné consultations. -Therefore,

PAR for medical evaluation represents. a go/no-go teleconsultation performance,

In addition, the users may, at times, have indicated a "failure" because their
needs or expectations were not satisfied, while in the system operator's judg-

ment, the system in question was functioning properly.

The number of failures is related to the percent of patient consultations for
..wﬁich JHS health staff returned one or more evaluation forms. No data was
received for 17 percent of known consultations in the first study period, and
32 percent in the second. Ninety-five percent of this 32 percent was for. hot
line consultations between the nurse or CHM on the mobile unit and the medical
records laboratory and pharmacy offices. The staff may report only those times
when a failure occurred. Therefore, the true failure rate for voice communica-
tions is wost likely much lower than the 14 percent tabulated. dn the other
hand, 96 percent of all television consultations have been reported by the

health étaff, so these rates are more likely correct.

The "other" systems in Table 3-7 include the use of cardiostethoscope, ECG,
X-ray transmission via black and white TV, black and white TV transmission from
Sells to the field, and the Varian data system. Although the Varian camputer
experienced numerous failures during both 6-month periods, the health staff

rarely utilized their evaluation forms to register these failures.

3-16

LOCKHEED MISSILES & SPACE COMPANY. INC.



.
v

PP

L[uO swxog uoljenjead SIH — 90anog BB 930N

sjnsuo) joodAL) :
oet Amo.ﬁ:_ammo o) = OHPd oInIIBd4
: €8¢
L°LT 0§ £°¢€¢ S 6°02 €3¢ 6°¢T 44 S3[nsuoH Jo "ON
. SYIUOIN 9 PUoOas
_ 99¢
6°81 . 69 €°¥¢ 6 L°22 0¢ (] o€ sjmsuo) jo "oN
. SUYJUON 9 IsItg

onyey saanyre oney | seanqied oijey seanfie oryey somqied

sanjied | jo "oN ean[ied | jJo *oN | emleg | Jo ‘ON | seamyre | jo ‘oN poriag
, S . uoljenjeAqy
19430 10[03-09PIA 9070/

1e30L

A

S

(RO S

WALSAS NOLLVDINNIWWOD X4 mm.mmSo.mm HIIVIH A9 GAION STUNTIVA NOLLVITASNOD
- L~-€ 9IqelL ‘

..
SR

i o
b

[

.......

- 3-17

INC.

LOCKHEED MISSILES & SPACE COMPANY.

< g



3.5  QUALITY OF CARE

The quality of care compqterized monitoring programs developed by the Indian

Health Service with the assistance of the Bureau for Health Services Research,

HSA (EMCRO Project - Experimental Medical Care Review Organization), are now

being used to6 evaluate the STARPAHC facilities. We are especially interested

in whether the mobile clinic, with its time and space restrictions, can deliver

a quality of care at least equal to the health center. Both are staffed with

Community Health Medics, assisted by licensed practical nurses. Both remote

facilities are also being compared with the quality of health care rendered

by physicians at the hospital outpatient department.

The following are a few examples of results for a few conditions during one

6-months time period (July 1 through December 31, 1975).

A canmplete description of the Methodology for quality care assessment can be

fQuﬁd in a paper by Shorr, Nutting, and Berg: "Quality Appraisal of Ambuiatory

Patient Care: An Eclectic Approach”, June 1975.

Research and Development, IHS, Tucson, Arizona).

3.5.1 Hypertension Screening, Contact, and Drug Coverage Rates

The following table refers to patient visits during the period of July -

(Available fram the Office of

December, 1975, tc four facilities, and the quality of care received deter-

mined by the number and type of procedural steps provided the patient for

diagnosis and treatment.

FACILITY

San Xavier

Santa Rosa

Mobile

- LOCKHEED MISSILES & SPACE

COMPANY. INC.

CRTTERIA Sells OPD | Health Ctr., | Health Ctr.| Health Unit
Population eligible for screening 4780 2390 976 123
Percent eligible population ‘

screened ‘ 59.8 T1.3 55.7 82.9
Number active hypertensive .

patients 2L W 4o 23,
[Percent active hypertensive '

patients seen 85.3 8h.1 75.0 95.7
[Percent active hypertensive

patients with 5-month supply

of prescribed medication 16.2 14.0 8.8 20.0

'3.18
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The first column lists the population (ranging fram 4780 at Sells to 123

at the MHU) which are eligible fpr screening (over 10 years old, no previous
diagnosis of hypertension). The second column gives_the percent of the
eligible population screened. It is noted that the MHU rates highest (82.9
percent), followed by the San Xavier Health Center at Tl.3 percent. The
third column lists the total number of active hypertensivé patients being
cared for at the various facilities. The fourth column gives the percent

of active hypertensive patients seen (for any reason) during this 6-month
period. The fifth and last column gives the pércent of active hypertensive
patients who have been prescribed sufficient medication to cover them for at
least 5 months of the 6-month period.

The Mobi}e Health Unit ranks highest in percentage of quality of.care in all
categories listed for hypertension screening, contact, and drug coverage. The
quality of care delivered during an active hypertensive patient's visit to
the MHU or to the Santa Rosa Health Center was assessed by determining the
number and types of procedural steps prbvided the patient for diagnosis and

freatment.

The following table refers to the known hypertensive visits (for any cause)
to one of thg two facilities and the quality of care received during the visit.
The procedural steps are categorized as recording blood pressures, notation

of the hypertension problem on the patient's record, and treatment for hyper-

tension.
FACTLITY
Mobile Health Santa Rosa
CRITERTA Unit Health Ctr.
Number, known hypertensive patients' visits . 63 101
(1st group)
Percentage, visits when blood pressure was recorded L L 39.6
Number, known hypertensive patients' visits L7 T1
(2nd group)
Percentage, visits when hypertensive problem was _
noted on the patients' record : 68.1 64.8
Number, known hypertensive patients! visits. 46 68
(3rd group)
Percentage, visits when patients received trcatment 73.9 52.9
for hypertension

3-19
LOCKHEED MISSILES & SPACE COMPANY. INC.




The Mobile Health Unit again ranks highest in all the percentages for the

Quality of Care parameters examined.

3.5.2 Quality of Care for Gastroenteritis

The following table refers to patient visits to two facilities (Mobile Health

‘Unit and Santa Rosa Health Center) and the quality of care received for

Gastroenteritis determined by the number and type of procedural steps providéd

the patient for diagnosis and treatment.

The procedural steps are categorized

as: notation on the patient's record and proper treatment.
FPACTILITY
: Mobile Health Santa Rosa
CRITERIA Unit Health Ctr.
Number, patients' visits (1lst group) 19 37
Percentage, visits when the degree of seriousness T3.T 2.7
(stage) was also stated _ : -
Number , patients' visits (2nd group) 35 .55 .
Percentage, visits when all pertinent data was TL.L 4 T2.7
recorded
Number, patients' visits (3rd group) - 15 26
bercehtage, visits when fluid therapy was recorded 60.0 69.2
for those indicated by stage of disease and age
" [Number, patients' visits (4th group) 35 56
Percentage, visits when-indicated treatment by age 94.3 96.4
and stage was given

The MHU is competitive with the Santa Rosa Health Center in the Quality of Care

associated with visits for Gastroenteritis.

From the above préliminary data, it appears that the quality of health care pro-
vided by the Mobile Health Unit is campetitive with or better than the care

delivered at othér facilities.
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3.6 OPINIONS OF HEALTH STAFF

The following is & brief summary of a detailed study ebout the opinions of the
health providers regarding the STARPAHC Project. All data was ccllected by an
experlenced behavioral scientist who is not a member of the local agency, i.e.,
the Office of Research and Development, IHS, Tucson, Arizona. The data was
collected.by a specially designed questionnaire administered through quarterly
interviews with the health providers involved with the project. The interviewer

dqes not have access to other evaluation data prior to.each session.

3.6.1  Staff Changes in the Sells Service Unit

During the first 6—ponth period, physicians who participated in consultations
turned over 68 percent (i.e., of the six physicians related to the project in
May, four had been replaced‘in August). Two physicians have remained through the
entire 12 months. These two physicians pafticipated in about 50 percent of all
CHM/MD consulﬁatipns in the first 6-months, and 25 percent during the éecond

6-months. No physicians changed during the second 6-months.

Three CHMs worked in the mobile unit during the first 6-months. Of these, one
continued to work during the second 6-months except for a short duration when

replaced by a new CHM in-April. One physician worked 4 days on the mobile unit

_ with the CHM in January and March while routine physical examinations were

'given to school children.

CHMs at the Santa Rosa Clinic during the first 6-months changed three times.
One of these has transferred to the mobile unit in September, and remained

there almost continuously since. During the second 6-months, two CHMs were

assigned to the health center, one almost continuously; Physicians substituted

29 days for CHMs during the second 6-months (18 percent of work days), and for
19 days during the first 6-months (16 percent of work days). Nursing and driver/ .

" interpreter support for both sites, and both 6-months remained almost constant.

Of prime importance for the smooth opefation of the project was the rapid turn-
over of the physicians in the position of Service Unit Director. Two changes
occurred in the first 6-months. There was no full-time director during the

second 6-months. A new director has now been assigned.
3-21
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The provider questionnaire was asked of 15 IHS staff pecple in April 1976.
This included all physicians at Sells (eight) including the acting SUD; three
CHMs; two health records people; one nurse on the MHU; and one physical thera-
' pist. Everybody except one CHM had been interviéwéd at least once before and.
several peoplé had been interviewed all four ﬁimes. (Fbur physicians had been
interviewed two times before; four physicians had been interviewed three times

before).

3.6.2 = Results of April Interviews
In response to a question on whether or not the provider gets enough clinical
information fram the teleconsultation to substitute for a face-to-face

encounter, four physicians and one CHM said no for the following reasons:

medicine is still an art and not a science.

quality of the picture and sound are limited.
- depends.too much on the CHM.

- if patients are seriously ill, the physician wants to see them in . =~
person anyway.

No one felt that STARPAHC provides more in{g;métion than is needed.

There were, however, four people who said that the use of STARPAHC telecon-
sultations were critical to the patient; three people spoke about a child
that was treated on the MHU for a high fever and conjested chest, and one

person with a broken bone.

One physician felt that the teleconsultation was harmful in that it took too

much time from other duties. ' ,

Only three people said there are some negative effects of STARPAHC; two said
. }

that the time invol#ed in setting up and getting ready for a consultation was

a negative thing.

Note: As in the last questionnaire in November 1975, all providers said they

had changed patient treatment plans because of a teleconsultation.

3-22

LOCKHEED MISSILES & SPACE COMPANY. INC.



- oo
i
. v

O ooy

ey
'

<

-

Three providers said that because of STARPAHC, they have changed their way of

treating patients, now with STARPAHC they are more cautious.

The only educational value was seen mainly for the CHM who have an opportunity
to learn sbout medical practice with each consultation and by one physician who
thinks the idea of having an interesting case on video tape to look at when he

has spare time could be educational to him.

3.6.3 Opinions Regarding the Use of Television

Eight providers felt that TV was important to have over voicé alone in order to
see patient attitudes, faces, pain, skin lesions, X-ray, and EKG, while four
providers, three MDs and one CHM, said voice alone could have handled all of

the consultations. they had.

As with other prior interviews, the staff agreed that the data (HIS), voice, and
the MHU are ﬁhe ﬁost important parts of STARPAHC and should be given high‘priority
in determining which parts of the system to keep. Black and white TV was ranked

over color from the field to the hospital, while TV to the field from the

hospital was ranked low.

The providers split as to whether it is important for patients to see them over

" the TV. The equipment considered most useful.to the providers was the data (HIS)

and voice, while TV from the field was considered to be sametimes useful.

Only four providers (all physicians) felt that slow scan could replace live TV
pictures now being used, while the four other physicians and two CHMs said

seeing movement, reflex, pain, etc., is important and only live TV pictures

" with motion can accamplish this.
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3.6.4 Major Benefits and Problems _

The major benefits as described by providers included as before, the following:
- patients have better access (12 of the 15 prov1ders mentioned this).
- decrease in pat1ent travel.
- people getting care early.

- better data system for patients which makes it easier to get app01nt—
ments and records in field.

The major problems seem to be connected with the time required for consultation

and time away from Other important duties.' ‘In the MHU, it was felt that in the

time it took for one TV consultation; four people could have been seen by the
CHM and that, therefore, the more TV consultation the less people have access

to the CHM's limited time. The Varian camputer is not working many times, causing

problems. The MHU is too small and sometimes patient privacy is a problem.
Some providers seid the cost is too high and that is a problem., The picture

- and colcr are not always good encugh. STARPAHC is noﬁ set up like a medical
system twenty—four'hours a day, it is more like an experimeht and therefore was

considered a problem for one provider. : ;

The providers in all sﬁrveys to dete felt that quality of care was the number
one area to be evaluated by STARPAHC. That was followed by cost, use of care,
time saved by'patlent and patient acceptance in that order, as other areas ..

' that were important to evaluate in STARPAHC .

No provider was apprehensive about using the TV and other STARPAHC equipment.

Only three physicians said "STARPAHC would not be successful because costs are
too high vs benefits", or "the location is not made for STARPAHC since transporta-
tion is available; maybe if tested iﬁ ancther more isolated site, it would be
more successful". Five providers didn't know if it would be successful because
"the bad and good things are equal” and "things should work better to really
judge", or as one person puts it, “pecple who evaluate STARPAHC have a stake

in making it work" and he doesn't think "they wouid bring out the failures".
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Sevén providers felt STARPAHC will or is successful because "the Papago are
positive towards it" or "because it provides better cammunicatioan", "gets
care to people in their villages", and "sameone felt people running it have

t00 much invested for it not to succeed".

3.6.5 Results of Opinions for Each Study Period Campared.
In general, the results are very similar to before with both positive and nega-
tive attitudes. Providers still have problems with equipment failure and making

time for consultaticn, but they appreciéte the fact that Papago peoplé are getting

_better access to care due primarily to the MHU..

3.7 EVALUATION OF THE MOBILE HEALTH UNIT SERVICE
A detailed description of the field operations of the MHU was carried out by
ORD evaluation staff for one week in March. (See Appendix D for the detailed

description). The following is a brief summary of .the resulté.

3.7.1 Patient Waiting and Services Times in a Mobile Clinic

The average daily patient visits (27) for the cbservational week was 50 percent
higher than the average patient visits for the second 6-months (18.0), and
slightly higher than the average daily visits for thé month of March (25.5).

Table 3-8 gives a summary of patient waiting and service times for the MHU

. Quring the week of March 22-25.

A general camparison can Be made between the mobile clinic and other one-physician
stationary clinics in the Indian Health Service which have been studied. Thé
nursing -service time (this is‘pfimarily a screening and preparatbry'funétion)

is slightly longer than that observed at Taholah, Washington, or Roosevelt, Utah.
Waiting time to see the primary care prdvider is less than that at Taholah but

‘more than Roosevelt. On the mobile clinic, the CHM was not only the primary

provider on call, he was also the pharmacist and the X-ray and laboratory
technician., However, this circumstance could be balanced by the fact that’
petients who use the mobile clinic are referred to Sells where a more detailéd
work-up 1s required. The average service time_for.the QHM was camparable to

physician service times elsewhere in the Indian Health Service. Although most

3-25 .
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patients could be seen at the mobile clinic within one hour, the ratio of

 total (nurse + CEM) service time to waiting time was roughly 1l:2. The bulk

of waiting times occurred between sign-in and being called by the nurse.
This 1s not surprising since about one-fourth of the patients arrived in
groups in the bus or carry-all, and others came as families -~ especially

mothers with several children.

P

3.7T.2 Telecamunications by Type and Purpose from the MHU _
Telecomunications from thé mobile clinic duriﬁg the observational week are
shown in Table 3-9. The effect of the data system failure is seen for aay 2
and 3 when remote consultations were above average for the month: 22.4 percent
of patient visits for the week comparad with 16.8 parcent of visits for the

month. The éonsultation rate for clinical use of television, 2.1 percent, was

~ below the monthly rate of 2.8 percent.

3.8 EVALUATION OF SLOW SCAN TELEVISION ,
The last link of the STARPAHC Project was campleted on February 19, 1976,
when the slow scan television system linked the Sells hospital to the referral

center at the Phoenix Indian Hospital.

A method for initiating TV consults fram Sells was developed in February.
Testing of the new link was started in March. '

One hundred eight pictures of patients and X-rays were sent to Phoenix over
a period of 10 days. - Only Y4 transmissions had to be repeated because of ' i

severe noise distortion on three different days. All used dial-up telephone
service for transmission. ‘

" Included in the 108 transmissions were 6 X—réy films of a special nature.

They were taken at the Optical Science Center, University of Arizona and

containéd a hidden "coin" lesion superimposed upon a chest film of a model.

The iris control and zoam lens feature of the system permitted detection of

the lesion in all cases.

sy
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Table 3-9

TELECOMMUNICA"I‘IONS ABOUT PATIENTS FROM THE MOBILE CLINIC BY
TYPE AND PURPOSE DURING THE OBSERVATION PERIOD

Purpose: M = Medical Administration C = Clinical Consultation
Number of Patients
Voice Voice .
Type of - Voice Plus Plus Totals
Telecommunication Alone Return 2-Way
TV TV No. % of
; Consults Visits
Purpose . M C M C M C
Day Site
(No. of Visits).
1.  Pisinimo (24) 3 1 1 0 0 0 5 20.8
2. cuvo' (38) 2 lole o] 1]lo | 9 23,7
3. Hickiwan® a9 | 4 | 1o o o] o 5 26.3
4.  KaKa (13) ol oo o] ol2® 2 | 15.4
Totals (94) 9l 2|7 o1 2 21 22.3

(1) Computer providing medical data not functioning for days 2 and.3.

(2) Inciudes transmission of a chest x-ray. Patient subsequently sent to Sells Hospital.
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Research studies by experienced radiologists are providing data about the
reliability of reading X-ray films compared with reading the television

images fram the storage disc and video tape recorder.

Nine patient consultations via the slow scan link occurredbin April. In

two of these, the Phoenix radiologist read the transmitted X-ray image
differently than the Sells physician. A revised diagnosis resulted. After
the radiologist explained the abnormal patterns observed on the television
monitor, the Sells physician concurred on the changed diagnosis. The other
seven X-ray image readings in Phoenix confirmed diagnoses of the Sells

physician.

These nine consultations are in addition to those reported in other sections

of this report.
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3.9 PRELIMINARY ANALYSIS OF PATIENT ACCEPTANCE OF THE MHU

3.9.1  Methods ._

This report presents the findings of a pre-test of a questionnaire asked of
Papago patients using the Mobile Health Unit, & major component of the STARPAHC
project. The final questionnaire and sample design are being revised so that
the Papago tribal health workers will bé able ﬁo Judge the acceptance of this.
sophisticated médical éare delivery systenm by thé Papago people. The sample
design, it is hoped, will provide at least a 10 percent sample of TV users

on the MHU and a broader sample of all Mobile Health users.

The Mobile Health Unit visits four sites each week and is re-supplied the fifth
day. The four sites are Pisinimo, Hickiwan, Kaka, and Gu Vo. In the pre-test,
a total of 33 people were interviewed; ten at Gu Vo in September 1975, nine at
Hickiwan in September 1975, nine at Pisinimo in January 1976, and five at Kaka

also in January 1976.

The'interviews were done by a member of the Papago Executive Health Staff in

Papago.

3.9.2 " Results A .
In general, the results of the pre-test were very favorable. No one reported
not liking the service and only two people expressed any negativé attitude about
the service and this relating to the fact that transportation to the MHU is
scometimes a problem. Seve;al people felt that it was much easier to get
routinely required medication from the MHU and that it was nice to have health
care available so close to home‘and that they did not have to gd to the Sells
Hospital anywhere from LO to 100 miles éway.

Most people feel that their questions were answered propérly and that the care
provided by the staff was very good. There was a case of one person not really
understanding his problem and why he was sent to Sells Hospital, but most people

felt good about the-explanation provided by the staff.
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When asked if they were given & second chance would they prefer to go teo
another facility, 29 said they like the MHU care where it is now; only three
people would have preferred Sells Hospital and one preferred the old Pisinimo
Clinic.

0f the total sample in the pre-test,'lT people had ﬁsed the MHU 2-5 times;
3 people used it 6-10 times; and 10 pecple came when needed; only 3 people

were there for the first time.

Time spent ét the MHU for most patients was not long; 29 said théy were seen

in a short time, 3 people had to wait awhile, and only cne-said they spent a
long time at the MHU. When asked how long it took the patient to get seen and
back hame, 27 people said ndt long at all, five said awhile but not a long time,

and one said it depends on transportation availability aftter being seen.

The patients were esked what they did not like about the MHU; 27 people said |
everything was all right, no problems; one didn't know; and five mentioned

the following things they didn't like:

The MHU was sméil{
Drivers didn't pick up patients. A
If you're not signed up by 3 P.M., you don't get seen.

When asked if the MHU was ever late, only five people said yes.

In this small pre-test, only seven people had any of the special equipment
used on them; four went on T.V., one had an X-ray, one had an EKG, and one

didn't mention what was used.

Most of the people, 31, felt that the staff's attitude was good; only two .

people said staff attitude was not good.

LOCKHEED MISSILES & SPACE COMPANY. INC.



Other general commenté by individuals included such statements as:

- She didn't like the idea of a man (MHU driver) present while being
asked pérsonal questions about women problems.

- Felt the CHR should go house-to-house to find people who need to get
to MHU. |

.- Driver didn't pick up patients.

- Doors need to'be closed when examining women.,

~ Team staff is very busy.

- Camputer not working and patlent had to go to Sells.

- Wanted dental care at MHU but had to go to Sells.

These results show that there are very few problems with patient acceptance of

the MHU and STARPAHC equipment.
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- . Section k
- COST ANALYSIS
{.
: b1 STARPAHC COSTS

& This presentation of STARPAHC costs includes:

Recurring Costs for operations and maintenance including labor,

i ~ parts, expendables, subcontracts, utilities, and transportation.

Nonrecurring Costs for (a) capital equirment and (b) system

r' improvements including engineerihg, labor, consumables, and

installation costs.

Specifically excluded from this cost analysis are the general costs of project

planning, development, management, and evaluation.

L L.2 ~ RECURRING COSTS

= The recurring operations and maintenance costs of the involved agencies are

- described as follows. See Table 4-1 and Figure L4-1 for cost distribution by
. agency.

ﬂég_ Indian Health Services costs include medical support to the STARPAHC system,

medical operation of a fixed base and mobile clinic, health records, pharmacy,
i lab and X-ray services, transportation, maintenance of buildings and grounds,

and related field administration.

e Lockheed site costs cover field'opefations'and maintenance of the STARPAHC
T ' system hardware including the central conmtrol point at Sells, the Relay Station,
{

L. the Mobile Unit, the fixed facility at Santa Rosa, and the Phoenix Indian

Hospital referral site.

Lockheed costs at Sunanale cover engineering support required to resolve

£ field operational problems.
L .

NASA costs include a maintenance contract for the Varian computer and the cost
z of vehicles furnished to Lockheed employees at the site.

b ‘ -1
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Table L-1

RECURRING COSTS OF OPERATIONS AND MATNTENANCE

May

June
July .
August
September
October

First 6-Mo. Total

Novenmber
December'
January

February

" March

April

Second 6-Mo. Total

Annual Total

DISTRIBUTION BY MONTH AND BY AGENCY

FIRST YEAR OF STARPAHC OPERATIONS

AGENCY

Lockheed .
s Site Sunnyvale NASA Total
$ 24,316 ¢ 9,672 $ 11,866 $ 2,k00  $ 48,254
16,990 7,325 2,h20 2,400 29,135
18,212 10,291 9,894 2,400 40,797
17,562 6,928 1,230 2,400 28,120
17,961 8,768 3,571 2,400 32,760
17,541 11,k32 1,041 2,400 33,31k
$112,582  5k,L416 30,922 14,400 212,320
$ 18,196 11,839 ‘ 4,876 2,400 37,311
18,351 8,537 585 2,400 29,873
18,882 8,616 3,788 2,400 33,646
20,088 10,195 779 2,400 33,k62
20,799 6,215 1,826 2,400 31,2k0,
18,980 10,282 1,778 2,400 33,440’
$115,296 55,684 13,592 14,400 198,972
$227,878  $110,100 $hli, 51k $28,800  $411,292
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Operations and maintenance costs are tracked monthly as incurred by each

agency with details by major system element and by subsystems.

Cost trends appear to be stabilizing with a 6—percent decrease for the second
6-month operational period as campared with the first 6-month operational
period. The number of patient visits during the secona 6-month pericd showed
an increase of 4 peréent. See Table k-1 and Figure 4-2 for recurring costs

of operation and maintenance by month for the first year of STARPAHC operations.

L.3 NONRECURRING COSTS

The nonrecurring costs incurred by the ihvolved agencies are briefly described
as follows. See Table L4-2 for cost distribution by agency and by equipment

systems.

_Indian Health Service costs include data'terminals and improvements to buildings -

and sites.

Lockheed and NASA costs include installed telecommunications equipment and mobile
vehicles. Also shown are costs of improvements to systems subsequent to start
of operations, the chief expenditure being for backup power and other modifica-

tions to the data system.
Excluded are developmental costs, mockups, and other similar costs.

Capital equipment costs and significant system improvements are amortized over
a ten-year period, without interest. Tendear amortization has been chosen

based on the anticipated life of major system equipments.

L)
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Table 4-2

NONRECURRING COSTS

Installed Equipment and System Improvements Showing Amortization Rates

Indian Health Service

Data System -

Building and Site
. Improvements

Total IHS

Lockheed and NASA
VHF Radio

Color TV

B&W TV ,
MﬁX) TV Auvdio

Slo-Scan

Data System
Control System.

Antenna and Supporting
Structures

Engineering and :
Maintenance (Non-T.C.)

Diagnostic and Treatment
Equipment '

Vehicle

Total Lockheed and NASA

' LOCKHEED MISSILES & SPACE COMPANY

System

Installed
Equipment Improvenents
(%) ($)
10,265 -
40,729 -
50,994 --
10,235 -
205,01k -
112,159 -
130,031 -
72,363 --
163,366 27,503
29,079 1,032
26,089 _—
-~ 3,039
Th,033 ' --
132,365 L,23k
95k, T3k

h-6

Total

{3$)

10,265

40,729
50,99k
10,235

205,01k
112,159

130,031 -
72,363

190,869
30,111
26,089

3,039

74,033

136,599

990,542

INC.

Amortizatin
Each 6 Mo

($)

213

2,037

2,550

512
10,250
5,608
6,502
3,618
9,543
1,506
1,304

152
3,702
6,830

k9,527
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by UNIT COST CONSIDERATIONS

In developing unit costs under Project STARPAHC, several options are available.

These include:

L.k.1 Cost Per Outpatient (OP)

This inc}udes the cost of treating each outpatient. visit, whether or not the
telecamunications system was used for each outpatient. Outpatients involved
gre those at the Mobile Health Unit and the Santa Rosa Clinic.

Note that the cost per outpatient is related directly to an end product of the
Indian Health Service. It is also flexible, allowing for camparisons between

different kinds of facilities.

L. 4.2 Cost per Telecommunications Equipment Usage
This may be treated as the cost of one TV or cammunications usage er any piece
of equipment. It may also be subdivided into data system usage, TV system

usage, and cammunication system usage. This analysis is in an early state.

h.u.3 Cost per Hour of Operation
An alternative method of analysis which may be of "limited specialized use to

telecamunication plamners would be cost per hour of the various systems. This

' analysis is also in an early state.

h.h.k Cost per Telecommunication Usage and per Hour of Operation
The cost per telecammunication usage and the cost per hour of available opera-
tion may be applied in given éituations, but it does not permit the multiple

comparisons possible with the cost per outpatient.

In this One Year Interim Report, unit -costs per cutpatient are presented as
they are the most meaningful at this time. Future evaluation reports will

contain alternate unit cost camparisons as discussed above.

ot
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b1 Cost Per Outpatient (OP)

This.inciudes the cost of treating each outpatient visit, whether or not the
telecammunications system was used for each outpatient; Outpatients involved
are those at the Mobile Health Unit and the Santa Rosa Clinic.

Note that~the cost per outpatient is related directly to an end product of thé
Indian Health Service. It is also fleXible; allowing for comparisons between

different kinds of facilities.

h.h.2 Cost perkTelecommunications Equipment Usage
This may be treated as the cost of one TV or camunications usage for any piece
of equipment. It may also be subdivided into data system usage, TV system

usage, and cammunication system usage. This analysis is in an early state.

4h.h,3  Cost per Hour of Operation _
An alternative method of analysis which may be of limited specialized use to '
telecommunication planners would be cost per»hour of the various systems. This

\

analysis is also in an early state.

h.h.h © Cost per Telecommunication Usage
This cost per hour of available operation may be applied in given situations,
. but it does not permit the multiple camparisons possible with the cost per

outpatient.

In this-One Year Interim Report, unit costs per outpatient are presented as
they are the most meaningful at this time. Puture evaluation reports will

contain alternate unit cost comparisons as discussed above.

4-8
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L.s COST PER OUTPATIENT (See Table 4-3 and Figure L4-3)

This analysis relates the number of patient visits to costs. Two alternatives

are proVided for costs per outpatient; the first is based on recurring operations
and maintenance costs only and the second is based on a consolidation of recurring

and nonrecurring costs.

k.5.1 Récurring Operating and Maintenance Costs.Per Outpatient Visit
Project STARPAHC recurring operating and maintenance costs (the sum of all agencies,
Lockheed, NASA, THS) shows a 2l-percent reduction during the second 6-month operating

period. This reflects a.net increase in the number of patient visits and a cost

decrease.
First Second
6 Mo, 6 Mo. - Change
Recurring 0&M Cost per 0.P. - $5k.01L . . $ho.71 -21%
h,5,2 Costs Per Outpatient Consolidatéd for Recurring and Nonrecurring Costs

For this analysis, the summation of recurring operating and maintenance costs

of all involved agencies (4.5.1) and thé nonrecurring capital costs of installed
equipment and related system improvements, amortized over 10 years, is covered.
The decrease of 18 percent in overall costs per outpatient results from a reduc-

tion in recurring costs and increased patient volume.

First - Second
6 Mo. 6 Mo. Change
Recurring apl Amortized : $65.63 $53.88 -18%

Nonrecurring Cost per O.P.

The difference between this reduction of 18 percent and the reduction of 21 percent
in recurring costs per butpatient, gbove, is directly attributable to additional
'expenses for procurement of slow scan'equipment and the system improvements that

were in effect during the second 6-month period.

h-9
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Table L4-3

COST PER OUTPATIENT
By 6-Month Operating Period and for First Year

| 1st 6 Mo. 2nd 6 Mo. 1 Year
Recurring Operating and Maintenance
Costs ~ All Agencies _

Agency Cost . .
THS _ $ 112,582 $ 115,296 $ 227,878
Lockheed Site 5k, 416 55,684 110,100

Lockheed~Sunnyvale 30,922 13,592 Lly, 514
NASA 14,400 14,k00 - 28,800
Total Cost $ 212,320 $ 198,972 $ 411,292
Cost per O.P. $ 54,00 $ Lo.71 $ L7.88
Recurring Operating and Maintenance
Costs Plus Equipment Amortization

Number O.P.'s 3,931 4,659 8,590

Operating Cost $ 212,320 $ 198,972 $ 411,292

Equipment Amortization Incl.

Systems Improvement
h: $ 2,550 $ 2,550 $ 5,100
Lockheed and NASA k3,127 k9,527 - 92,654
Total Cost $ 257,997 $ 251,049 $ 509,0L6
Cost per O.P. $ 65.63 $ 53.88 $ 59.26
i
L-10
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4oy

LOCKHEED MISSILES & SPACE COMPANY. INC.



To properly interpret the significance of cost per outpatient, one must consider
other hypothetical applications of STARPAHC where the Mobile Health Unit and the
Santa Rosa clinic would be operated either on a longer schedule, e.g., two-shift
basis, or the patient density would increase significantly. 1In the former appli-
cation, there would be additional costs associated with the salaries of the
opefating personnel whereas in the second application,_there would not be‘aﬁy
cost increase. In both applications, one could expect to see a significant
reduction in the cost per outpatient. In view of these potential operational
changes, one musf carefully assess the environment that the system operates in
and recognize that the cost per outpatient-is directly proportional to the
nunber of outpatient visits, which can véry wideiy dependent on the application

of the system.

h-12
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Section 5

- CONCLUSIONS

The second 6-months of operation demonstrated a stabilized system that showed
distinct improvements in reducing the number of equipment troubles, personnel
proficiency‘as evidenced by the increase in number of telecammunications but a
reduction in transmission time, number of patients treated/diagnosed, hardware
day-to-day operations which were implemented by spares acquisition, and turn-

around on repair.

User acceptance has been outstanding, as evidenced by a progressive increase

in user dependeﬁce on key system elements and functions.

Cqmmunityv(patient) acceptance has been excellent and is directly attributabie
to the thorough orientations provided well in advance of system operations by
the Papago Eiééutive_Health Staff to fhe Papago people in the towns and vilLages
throughout the reservation. »

Results of the preliminary cost analysis indicate that, on a cost/outpatient

camparison, the system appears campetitive, particularly if full consideration

is given to the extensive logistic support involved in a remote enviromment.

Operational experience and dats to date support the following conclusions:

o The STARPAHC concept is an effective, realistic way to administer
quelity health care to people in remote aréas.

o Physician direction has been effective in diagnosing and/or treating
patients by telemedicine. TV capability has been reported as important
in many of the teleconsultation contacts.

o Performance Acceptability Ratio of 98;h‘percent for the second 6-month
pericd has demoﬂsfrated a reasonably dependable and maintainable system.

' o The installation of the Uninterruptable Power Supply and the recent |
Varian repairs should result in increased reliability of the STARPAHC
canputer system. This increased reliabiiity should also result in
increased utilization of the system.

5-1
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o The new operational procedures for the Active Medications function
of the STARPAHC camputer system is expected to result in increased
utilizaticn. ) _

o Camputer utilization for this evaluation has shown 89 percent usage

directly attributed to patient health care.

52
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Appendix A

MAJOR PROBLEM AREAS AND REMEDIAL ACTION TAKEN

Major problems during the past 6-month period occurred in the following areas:
o Camputer Hardware/Software/Terminals .
o] -QRS Rotatable Antenna
0 Wind Driven Generator (WDG)

This section will discuss the nature of the problem, probable causes, and

corrective action taken.

A.l  Computer Hardware/Software/Terminals (See Glossary of Terms)

. The camputer hardware/software system operated satisfactorily in November and

~ December with minor software problems that did not impact the operational usage.

During this period, the standby diesel generator at Sells was used frequently

Whiéh precludes the problems previouély attributed to the utility sources-

Starting in January, difficulties were reported with the computer operation.
Diagnostic and troubleshooting were initiated; the computer was operated inter-
mittently to allow users access to certain programs that couldrbe accéséed -
successfully} Many problems were found such as defective memory board, read
only memories (ROM) on the Data Commumnications Multiplexer board, transistors,
regulator and power supply. After repair, the camputer ran well during the
last week in January. The first week of February showed a recurrence of problems
necessitating another visit by the Varian personnel. A series of failures was

observed, includihé the Diablo Disc running with crashed heads.

Intermittent operation continued through February, climaxing with a visit by

Varian personnel in the second week of March to effect a thorough investigation
and repair. The major problem was attributed to insufficient wire sizes in the
pover supply. A temporary repair was carried out to get the system operating,

and new cables were fabricated and subsequently insta;led.

LOCKHEED MISSILES & SPACE COMPANY. INC.




On the evening .of April 14, there were high winds, snow, and hail at Sells.
The diesel generator was in operation; however, its fly belt separated which
caused overheating and shut down. The utility power was then switched on.
Because of inclement weather, there were large fluctuations in the utility
system power source which resulted in failure 6f camponents on two Printed -
Ciréuit boards on the computer. The-failures were identified by LMSC per-
sonnel who notified Varian. Varian service fersonnel replaced the boards

on April 20. The computer has operated satisfactorily to date.

A.1l.1 Computer Hardware _

Table A-1 providés a summary of.statistical data on the Varian 73 (from
28 April 1975 through 15 March 1976). The first column identifies the
statistical items; the second column lists the operational data where the
.codputer system was down 100 percént. The third column gives operational

data on camputer failures which did not prevent the system fram operating.

A.l.2 Computer Software

There were 29 trouble reports filed showing software failures or changes
for the period of 1 May 1975 through 1 May 1976. Twenty-one of these
failures are directly attributed to the installation of the new system

in August 1975. There are currently four trouble reports open, and they
do not significantly affect the operation of the system. Several trouble
reports for Aeroneutronic Ford (ANF) software were cleared by IMSC vhen a

partial delivery of documentation occurred.

Seven of the above failures caused the system to fail. Restart was accamp-
lished by rebooting a fresh system. Eighteen failures were program errors
and programs were -inoperable until a fix was found. Four of the failures

had little or no impact on the operation.

A-2
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Table A-1

COMPUTER HARDWARE STATISTICS

Statistics

Total Number of Failures

Total‘Operating Time in Hours

Total Down Time in Hours

Mean Time Between Failures (MTBF) in Hours
Mean Time to Repair (MITR) in Hogrs

Total Number of Service Calls

Time Between Service Calls in Hours

Failures Repaired by Lockheed

A-3
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Camputer Hardware
(System 100% Down)

Computer Hardware
(System Not Down)

26

2252

250

86.6

992

.13

173

L
NA
187

k95

NA

. NA



A.l.3 - Terminals

Lockheed's technician maintains the seven remote data terminals at Sells
Hospital, two at Santa Rosg two in the MHU, as well as the two terminals
located in the Physician's Roam and the Operator's Roam (total of 13

terminals).

The CDI and GE Terminet terminals are GFE and repairs are effected by spare
replacement or vendor repair. The seven IMSC-furnished terminals are normally

serviced by our technician or, if necessary, returned to vendor for repair.

There were 28 trouble reports opened during.the one year operation, all of
which are now closed. For 26 terminals, it required approximately 1 hour to-
effeet repair. Two terminals required longer periods. One required 24.5 hours
(GE Terminet) to secure vendor services. Ancther (TI) required 14.0 hours

involving transporting unit to Phoenix for repairs.

A.2 ~ QRS ROTATABLE ANTENNA

The QRS rotatable antenna assembly failed January 16 during alignment_procedufes.
Investigation revealed high winds had loosened bolts that secured the motor/géar
assémbly. This caused the positioner to move se&eral degrees, which sheared the
‘screvs fastening the worm gear assembly to the bearing shaft. This resulted in
complete rotation freedam of the antenna. A detailed evaluation of the cause of
failufe4resulted in a recamendation to remove the assembly and effect a thorough
overhaul, A boom assembly for removing and replacing the rotatable antenna and
positionér was fabricated and installed on ‘the tower. High shear tolerance 1/h-
incﬁ'screws using lock washers and Locktite were installed in piace of the sheared
screws. The sprocket pins were relocated in the worm-gear assembly away from the
bolt head to ensure non-interference. New roll pins were installed using Locktite.
Safety wires were used at the head of the cap bolts to prevent loosening of the
bolts that secure‘the worm/drive assembly. All changes vere designed to improve
the structural integrity of the assembly and prevent a recurrence of the failure.
The antenna positiéner has been working successfully for 5 months during which

time it was subjected to high (70 mph) gusty winds,

A-b
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A.3 * WIND-DRIVEN GENERATOR .

The wind-driven generator (WDG) experienced initial start-up problems with

the failure of the electronic control section and had to be removed and repaired
during November. The diesel generator performed its function,.although it was
hard-wired into the station without controls. The sun sensor controls were
installéd on Nov. 16th and maintained automatic control fhrough November 23,
when the WDG was brought back on-line.

The WDG operatéd very well during December except for a minor problem in the
system transfer assembly which required replacement of a new diode and filter
capacitor. The WDG continued successful'qperation throﬁgh January; however,
on the morning of Jan. 28, 1976, the telemetry signal fram QRS indicated a
diesel generator start-up at approximately 0730. Further review showed that
the diesei generator had started the previous day at 1700 hours and ‘shut dowm
at approximately 1830 hours. InveSfigation revealed that the WDG was missing

T5 percent of one of its propeller blades, the tail assembly wvas off, and the

_generator casing was cracked in two places. A cambined review by NASA/LMSC

revealed that the blade suffered a structural failure, thus precipitating
subsequent equipment failure. Work was initiated to correct the design
efficiency; in particular, new blades were retrofitted to improve structural ~
strength. The wind driven generator parts acquisition and repair required 24

months. The diesel generator has operated as the primary power very success-—

.fully; while the propane back-up éeneraior has been utilized only during diesel

refueling operations.

A-5
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Appendix B
EVALUATION PLAN

The STARPAHC Evaluation Plan has been structured to provide data and information

toward achieving these goals:

o STARPAHC Tmprovement
0 Exportability ¥
"0 Acquisition of Space System Design Data

B.1 DATA COMPILATTION

Figure B-1 illustrates the hardware evaluation approach. Acquisition of field
data is accamplished through the individual site personnel daily records (system
operator -~ telecommunications records; camputer operator -- software/hardware;
maintenance technician -- daily ma;ntenanqe/lbgistic records; site manager --
sumﬁary records and IHS daily operation records). Data from these records.is ‘
entered into computer-based or manuval logs. These log entries are periodically
cross-checked and correlated with the IHS medical evaluation data compilations.
There are four computer-based logs and two manual logs which, with their data

and format, are described in Table B-l.

B.2 ANALYTICAL PROCESS

Raw data in each of the four camputer-based logs is reduced to.a summary print-

~out giving pertinent data as indicated in Fig. B-l. For example, a report program

. for the equipment usage log produces total telecamunication transmission by

facility, by type of TCE, and lists the quality and purpose of eaph>transmission.

Similarly, the Equipment Trouble-Reports are summarized on a monthly basis, per

"specific camponents or‘in any format that lends itself to trend analyses or

canparative analysess

¥ Potential for use in other areas.
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:Table B-1
DATA LOGS

e Equipment Usage Log

The Usage Log identifies Date the equipment was used, Equipment Name,
Purpose for the telecommunication, Quality, and Location to Location
of the transmission.

e Equipment Trouble and Corrective Maintenance Reﬁort

The Trouble Report identifies Date, Hour, Equipment, Facility, Model,
Location, Serial Number, When Observed, and Action Taken. Also, this
report indicates parts required and a camplete description of the
incident. Time back on ‘line and date is also indicated.

o Equipment Preventive Maintenance and Calibration Log

This report indicates Date, Hour, Equipment Name,.Facility, Equipment
Type, Manufacturer, Model, Serial Number, Location, and Description of
work to be done. This report is very narrative and gives the technician
a clear wark schedule and exactly what manuals (if any) to use and the
frequency and materials required to do any given maintenance.

' e Computer System Statistics

The Camputer Log provides User's Name, Tool Name, Terminal Used, Date
Base Number, Number of Inputs from Terminal, and Number of Outputs to
Terminal.

6 Manual Cost Log

The Cost Log péer se indicates only the original cost of each piece of
equipment in the system by equipment types. Cost sources are varied
and cover the spectrum of time charge monitoring of Lockheed site
personnel to separation of cost as a result of petty cash expenditures.
Only direct costs associated with the hardware will be reported.

Brief computer printouts of three computer-based logs follow.-

Equlpment Usage Log Com _puter Printout

Periodically, the data from the hand-written log is entered in the evaluation
data base within the Varian mini-camputer. The hard-copy log is retained as

"backup for the computer data. A typical example of an equipment usage log

computer printout is as follows:

OTA  LOCAT  LOCAT

DARTE EQUIFMENT TWFE FURFOZE SBUARLITY T

GIDECYS WHF : o CoMMUMICAT 00D .1 FMHU H==CC

D1DECTS  TELEMETRY Rzl COMTROL - =000 .1 HzZ=CC =

MDECYS  HOTLINE commURICAT 500D 1 FHU

NIDECTS  COLOFR Tws FATIE CHECK OUT =000 .1 MHL

OLDECTS  COLOR TWs LAE M- CHECK DUT  oDOD 1.2 FHL R

OIDECTS  WHF CcOoMMOMICHT 00D .1 HZZoD  BREE

NLDECTS  ORDERWIRE - COoMMUHICAHT  GDOD .1 AR HX5CC
B-3
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Tgble B-1 (Continued)

Equipment Trouble Report Log Computer Printout

This'Log is entered as soon as it is reported and remains open until fixed.

A brief extract of the computer printout is shown below:

DRTE: OZDECTS

HOUR 2 0930

EDUIFMENT HAME:MHIN BEN

FRCILITY :MHL

FORM HWAME: TROUELE REFORT 1 »

MODEL: . SOEK-3F

LOCATION: : OMESHO

TERIAL MO.: ~

FREFRFER: : F.A.RUIZ

OBZERVED ILIRIMG: , ‘ OFERATIONE

IMCZIDEMT CLASS: FRILURE :

ACTION TARAKEM: ' REFLACED HIGH TEMSION WIRE BETWEEN -
: - ‘COIL AMD DISTRIEBUTOR. @1&DECTSe

FARTZ REQUIRED: iFT HIGH TEHZION WIRES ¢1&DECTSe

TIME FOR CORRECTIOM: .5 HRES ¢1aDELCTSe _ '

DESCRIEE IMCIDEMT: " WIRE TO COIL OF DISTRIEUTOR EROEEM.-

IMMEDIATE RCTION:TEMF. F-

I- WITH THFE.

DATE EACK OM LIME: ' 16DECTYS #15DECVSe
TIME EBACK OH LIME: 1000 ¢15DECTSe

T.R. ZEREIAL nO: =0g

Preventive Maintenance Instructions Log Computer Printout

The Preventive Maintenance Instructions {(PMI) supports the Trouble and Corrective
Maintenance report for further evaluation as to "why" and "how" the problem
occurred and what future action needs to be taken to prevent a reoccurrence.

DATE: M1DECTS

HOUR: 0=
EQUIFMENT HAME:AUDIO-IHZT. FECOFRTER
FRCILITY :HZZZC
FORM HAME: FM REFORT =1
MAMHUFACTURER: H.F.
MODEL: FAEOF-0095
SERIAL HUMEER: c116
LOCATION: - "THOZ A14
MATERIALE UZED: HEARD CLEARMER % COTTON
TOTAHL TIME: e S

B~k
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The reduced raw data are next subjected to an analytical process that yields
products such as arithmetical ratio, usage trends, performance acceptability
ratios, transmission usage timé, monthly camparison, and frequenéy/distribution
of equipment usage. Two of the analytical processes are concerned with

(1) anamalies (any measurement/data that deviates fram normal performance --
fair, poor, not acceptable quality ratings) and (2) cost. The cost analysis

collects capital equipment and operat ional costs and then relates the data to

,fhe system and medical usage time and to the number of patients treated. -This

affords a measurement of the effectiveness of the system.

The products of the. analytical process as shown in Figure B-1 furnish the basis

for conclusions and recamendations.

Resulting acfions, as indicated in Figure B-1l, are directly associated with
meeting the three evaluation goals, Specific system or design changes and

cost Improvements are typical of the resulting actions.

' B.3 DATA AUDIT

Three methods of auditing the accuracy of the entries in the equipment usage log '
are (1) local surveillance, (2) surveillance during visits, and (3) review of
canputer printout correlated against the system manager log, the two system

operator's .daily written reports, and the maintenance technician daily reporf.

" The site manager oversees and routinely checks the entries on a daily basis as

part of his preparation of his daily system status report. Spot checking on

accuracy of entries is done directly while observing daily occurrences.

IMSC Sunnyvale personnel, on periodic visits to the site, also directly observe
entries and verify accuracy on a sampling basis. The most important surveillance
is scrutiny of the daily tape printout. Because there are hourly camunications
with site personnel on a variety of ifems, status of conditions, troubles, and
incidents are being discussed continually. Accuracy of the entries can be
erified by cross-checking the source of information. Errors in entry have

been detected and corrected by this means.
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B.k © MEDICAL EVALUATION APPROACH
The purpose of this section is to provide a description of the procedures, data

sources and methods utilized in the medical evaluation approach.

There are same differences between the médical usage statistics and the hardware

usage statistics. This section will clarify the reasons for these differences.

The primary reason for the apparent difference lies in the-different approaches
taken by the evaluation studies. The medical evaluation analyzes the use of the
STARPAHC equipment fram the viewpoint of the impact upon patient care, whereas

the hardware evaluation assesses the performance and use of equipment types.

One tool used in the medical evaluation is the analysis of each "patient episode"

where telecommunications equipment has been used.

A patient episodé is defined as the patient/provider contact in which tele-

communication equipment is being utilized.

‘ The hardware evaluafion as discussed in previous sec%ions, analyzes the use of
each canponent of the telemedicine system. One parameter is the purpose of the
use of each'piece of camﬁunications equipment. Of the six purpose categories

" .listed, two are related to patient services, i.e., Medical Administration and
Clinical Conéultation. The two patient service purposes are abbreviated as
"MED/ADM" and “CHM/PHY", respectively.

The purpose for each transmission requested by the health care staff is logged by
the console operator at the Sells Hospital (HSsCC). If the request is for medical
“records personnel to cdme to the physician's console room, then the purpose is always
designated medical administration (MED/ADM). If the field request is for a tele-

. phone connection to ancther Sells office, such as the laboratory, medical records,

or the pharmacy, then this purpose is aiso designated as MED/ADM. All requests

for the Sells physicians are entered as a clinical consultation purpose (CHM/PHY).

B
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The Sells system operator can usuvally ascertain the correct purpose except when

the privacy switch is in operation. The operator has been instructed not to ask

- the health service staff for the purpose to avoid interruption of the dialogue.

If a voice connection is utilized (i.e., hot line, hands-free MUX or VHF), by

the system operator or the health care staff, to discuss problems unrelated to
any individual patient, then the operator has been instructed to code the purpbse
as "communication". If the health staff has the time to send reference signals,

then this calibration activity is coded as "check out".

B.5 DATA SOURCES USED FOR MEDICAL EVALUATTION
Both the hardware and medical evaluation have one common source, the systems

operator's logs. The medical evaluation uses the following additional sources .

B.5.1 The Telecormunication Evaluation Forms (Tables B-2 and B-3)

-These'forms are to be filled out by both the sender and the receiver immediately

after each teleconsultation. The information requested on each form is slightly
different but similar in most respects. These forms are campleted only by the -
health care staff, and only for transmissions relative to individual patients.
Evaluvation forms are filled out even when transmissions are classified as "poor" -
or "not acceptable". The protocol has excused the health staff from completing
these forms only when a voice tranémission is requested via a telephone patch to
a site other than the physician's console room. This exception was made at the
request of the health staff to avoid the paper work. However, these transmissions

are logged by the systems  operator under the appropriate identification number for

the patient. The other exception is when only patient data has beenArequested by

the field staff from the STARPAHC computer at Sells.

In addition, each Sells consultant's form is stamped by a time clock at the
beginning and the end of each television consultation. From this information,’

the time and cost by'health service staff category may be calculated.

B-7
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Table B-2

TELECGNSULTATION EVALUATION FORM FOR SELLS CONSULTANTS

1) Patient ID ¢ . 4) Consultation with (Check One):

] [] 03 - Santa Rosa :
2) Date [Z] 77 - Ambulance .
[7] 83 - MU
3) Provider Code of Consuitanc 7 Px = raMe -

{7 %58 ~ Other

5) Reception - Indicate (\/5 below, quality of transmission ior each modality received
during this consultation: .

Good Pair -~ Poor’

a. Color TV fay) 27 07
b. Color Endoscope 1] 12] 3
c. Color Microscope (7 12/ 37
d. Black & White TV o 27 a
e. Cardiostethoscope ad 27 &)
f. Voice o e oy
g- Data o 3] Txy)
h. ECG 2y rzz 3y
i. X-ray a 01 0
- §. Regular Telephone a7 77 a3
k. Hotline aj o &7 Yes No
1. Video Tape Viewed | fay) -z [3] Save Video Tape [ [T
m. Other az z7 &y

~
-
~
~
N
~
~
(2
~

n. Audio Tape Used

6) Transmission - Indicate (v} below, each modality you wanted to use but were unable
to transmit during this consultation and reason why: .

Too Diff. Equip.
Or Time Schedule Patient Equip. Not Other - !
Consuming Problem Refused .- Failure. Available ..Specify

a. Black & White TV  [i7 Yo} 37 157 5] 6.

b. Voice ay z A3 (57 (57 6.

c. Data ai g k) &7 37 6.

d. video Tape o o g ey, o7 e..

e. Regular Telephone [I7 V¥3} 3] &7 57 6.

f. Hotline aj z a7 & 51 .

g. Slow Scan TV O @ ol & o7 s.

h. Other 159 a7 Vsyj a7 &l s "

7 Indicate (Vf your impression of the result of this teleconsultation (Indicate
responses for items a - g):

None Some Great

a. Confirmed or reassured first impression yavj [77 07

b. Assessment of patient problems more definite’ a7 7 37

c. Change in treatment plan [ar} [¥7) 27

d. Educational value to yourself a7 [z7 L7

e.. Education value to remote provider or patient [I7 NI 37
No One PHN CHR Sells PIMC Tucson Other

f. Generated a referral to (37 27 3 (4 57 iy a
g. Eliminated a referral to: [/ y&ij 37 l49) [

§
9

h. Other result or impact ~ <

8) In summary, this teleconsultation was (Check One):

a. [J Critical for the proper care of this patient
b. [ Tuwportant or useful :
c. [ Of little or no value
. d. [Z] Confusing or harmful
FORM SEA 775

B-8
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Table B-3

TELECONSULTATION EVALUATION FORM FOR SANTA ROSA CLINIC
AND HOBLLE NEALTH UNIT

Paticnt 1D & . e 4) Consultation with (Check One):
. [J 01 - Sells ’
Date ) [Z7 03 - Santa Rosa
] {7 83 - My
rrovide:r Coge [ Px - riMC
7 98 - Other’
Reception - Indicate (Vf below, quality of transmission for each modality received

during this consultation:

Good Fair Poor
a. Black & White TV /7 z [3
b. Voice yavY) g 37
c¢. Data a7 7 3/
d. Video Tape Viewed [I/ z7 37
e. Regular Telephone [J] 21 &Y
f. Hotline a7 27 13/
g. Other 7 rz 137
h. Audio Tape Used /1/ 72/ /3/

Transmission - Indicate (v) below, each modality you wanted to use but were unable
. to transmit during this consultation and reason why: ’

Too Diff. Equip.

or Time Schedule  Patient Equip. Not Other -

s Consuming Problem Refused Failure Available Specify
a. Color TV Jay; 27 37 (47 5] 6.
b. Color Endoscope Yoy (27 [37 4y 3] 6.
c. Color Microscope [I7 g (37 157 . 13 6.
d. Black & White TV [/ /27 37 iy 5/ 6. ~
e¢. Cardiostethoscope (17 7 37 [T /51 6.
f. Voice {17 z {37 - (&7 0] 6.
g. Data Iavj 27 37 &7 {5/ 6.
h. ECG 7 [z - 37 18 [57 6.
1. X-ray . ey} 127 37 [67 /57 6.
3. Regular Telephone [I/ 127 37 77 {5/ 6.
k. Hotline 3/ 12/ 13/ (&7 15/ 6.__
1. Other Ay} (7] 137 yiyj 157 6. _—

Reason for initiating teleconsult .(Check One or More): '

a. [7] For help in diagnosing or treating patient problem
b. /7] Patient request

c. /77 Educational .

d. /7 By instruction or protocol

e. [7] Other reason - specify

Indicate (v) your impression of the result of this teleconsultation (indicate
responses for items a - f):

None Some Great
a. Confirmed or reassured first impression Ay [27 Y
b. Assessment cof patient problem more definite- fAvj [Z] /3]
¢. Change in treatment plan . 27
d. Education value to yourself. Jav A 127 37
e. Education value to patient Iava [27 3
. No Gne PHN  CHR  Sells  PIMC  Tucson  Other
f. Generated a referral to: [I/ 1&74 /3] - &7 157 (67 17]
g. Eliminated. a referral to: [(1/ 12/ &Y} 12y 5/ 16/ 17/

h. Other result or impact

In summary, this tdleconsultation was (Check One):

a. [J Critical for the propcr care of this patient
b. £/ Important or useful

c. [ Of little or no value

d. [J Confusing or harmful

FORM SEB 775

.t o e e
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B.Y.2 ~ The Computer Printouts from the Health Information System (I1IS) -
(Table B-h) A .
Bach month, all puticnt visits to the mobile unit and to the Santa Rosa Health
Clinic are received by the IHS evaluation office. The patient's name, identifi-
cation number, health provider and hcalth problems are included in this printout
along withiother,information. This request is processed for each month at the.end'
of the third week of the following month. This delay is for the purpose of including .
as many late. patient encounter forms as possible-and yet be able to produce a timely

monthly report.

B.5.3 'The Patient's Health Records (Table B-5)

The complete hard copy health record for each patient whose encounter involves a
STARPAIC transmission is analyzed by the evaluation office. The purpose is to
deseribe the resuits of the communication within the total context of the patient's
~problem.> The time intervals between the steps in the process of health care, and
the miles traveled By the patient are documenﬁed. (The process of health care
includes the time and distance between the occurrence of the problem and the first
contact with the health system, the time bétween-first coﬁtéct and symptomatic -
treatmenf, first impression and definitive diagnosis, definitive diagnosis and

definitive treatment, and finally, time of resolution of the prdblem.)

Tha HIS system also provides narzative medical summaries for certain patients..
?atient's records are selected for critical case review if a clinical consulta-
tion utilizing the BTARPAHC television equipment occurred or if the consultation
results are coded as either "critical for the proper care of the patient" or

"confusing or harmful” in the opinion of the health staff.

B.5.4 Interviews with the Health Staff
The STARPAHC evaluator interviews all users of the system when there is difficulty
in reconstructing a patient transmission selected for critical case review. These

difficulties usually arise because of incamplete records or incongruous records.

Periodically structured interviews are conducted by a trained behavioral scientist
with all the health staff. This is a separate study design and report. It has not

been included in this evaluation report.

B-10
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TABLE B-5
HEALTH SUMMARY FROM THE HEALTH INFORMATION SYSTEM
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B.5.5 Data Source Common to Both Evaluations (Table B-1)

Both studies utilize a computer printout titled "Equipment Usage Log". The
prosrem is constructed franvthe console operator's logs. It dincludes the date,
type of equipment used, locations involved in the sransmission, purpose of the

use, and the quality of the signal as estimated by the operator.

In one respéct;-the printout for the hardware evaluation differs from the print-
out for the medical evaluation. Thé hardwvare evéluation form contains the time
in minutes that each component was in use. The retrieval report used for medical
evaluation contains the patient's identification number for each use of each

piece of cammunications equipment instead of the elapsed time.

B.6 _ PROCEDURES FOR ANALYSIS OF UTILIZATION REPORTS
At the end of each month, the telecommunlcatlon evaluation forms fram the IHS

staff are recelved by the STARPAHC evaluator.

The computer printout from the equipment usage logs maintained by the Sells

systems operator is also received. Comparisons are then made, and a list of

. patient transmission discrepancies is generated and sent to the system operator.

The operatof then consults the daily hand-written logs fér those transmissions
reported by IH5, but not indicated on the equipmeﬁt usage log'prinﬁout. The . - .
missing patient consults are entered into the computer if they can be‘located
in the daily log and matched to the patienz's identification number. However,
the tables prepared by the iHS évaluétor for the monthly reports include all
known patient-transmissions whether or not they were recorded by the systems

.operator.

Transmissions known to the systems operators, but for which the IHS staff failed
to return evaluation forms, are included in the tables reporting the ratio of use,
by site and purpose, and whether voice or telévision was used. Charts are theh
located for clinical use of television (as reported by the systems operators) and

analyzed for impact whether or not IHS evaluation forms are available.

B-15
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Occasionally, the printout indicates thal a clinical transmiscion occurrcd using
certain coaunications cquipment but the operator failed to indicate the patient's
jdentification number. If an IHS evaluation form with an identification number

is available for these transmissions, then both the hardware and medical reports
will include this information, and the printout Vill‘be corrected., If no informa-
tion is ‘available to relate the transmission to an identifiable patient, then

this consult will not be'tallied'in the TS réport. lowever, the hardware report
will include in the totals the faét that specific items of equipment were used for

clinical or administrative purposes.

The following example using a portion of the equipment usage printout should

clarify the above procedure:

TEL-CPLR ' MED/ADMIN. GOOD H38CC MHU

05May 75 X

05MayT5 % © HANDSFREE, MUX MED/ADMIN. GOOD MU .HSSCC

O5May 75 x HOTLINE COMMUNTICAT GOOD MU HSSCC

05May'75 x HANDSFREE, MUX ~ MED/ADMIN. GOOD MU "HSSCC

O5MayT5  x HOTLINE COMMUNICAT GOOD MU HSSCC
x HANDSTREE, MUX MED,/ ADMIN . GOOD MU HSSCC

05May(

This use of equipment occurred on May 5, between the mobilé unit and the Sells
hospital; In the column where the patient's number should appear, an "x" is seen,
instead. The purposes were indicated by the systems operator as "medical adminis-

tration" and as "communication" referrable to a patient.

in order to avoid losing poténtially valuable data, it was agreed that the hardvare
tally should include thesé data. However, it is impossible for the IHS evaluator
to decide from this data =lone whether one or six patient episodes occurred. There-
fore, this information is omitted fram the IHS report. Every effort is made to
find the missing patient numbers fram the TS evaluation reports and correct the

printout.

The totals of specific pieces of equipment used in medical transmissions .in the
hardware reports cannot be equal to the total of ﬁatient'episodes. One patient
episode could potentially account for the use of from one to twenty-two different
conponents of STARPAHC communications équipment to complete the consultation. (The
list of equipment used in the hardware evaluation does not include any coanputer
conponents, nor any non-camnunication equipment utilization such as microscopes,

X-ray machine, incubators, etc.). [TFew, if any, episodes used more than 8 components.
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B.T PROCEDURES FOR ANALYSIS OF PATIENT VISITS
The tally of patient visits to the mobile and fixed clinics is provided by the
Health Information System printout. - The information on this printout includes

ID and district of residence of the patient.

The IHS evalugtor requests this printout three weeks after the end of the previousi
month for monthly reports, and eight weeks after the end of the quarter for quarterly
reports. This delay is necessary so that patient encounter forms that are delayed

for beihg entered into the computer can be counted.

Only those "encounters" forms that relate to an actual visit to a site for health -

services are .counted in this printout.

Each IHS evaluation form (as discussed under B.5.1) recording a STARPAHC transmission
and a.patient‘number is checkéd azainst this evidence of a ratient encounter as
listed in thé HIS printout. The quarterly listing of all diseases and patient
prdblems for which the STARPAHC equipment was utiiized is prepared after correla-

tion and corrections have been made. A

Patient encounter forms are utilized by the health staff for many purposes other

than to record an actual patient visit. Some of these purposes are to keep the
camputerized medical summary up to date by recording informatibn obtaihed.before
or after the actual patient visits; to record medication renewals given to a
patient attending a clinic but intended for another patient not in attendance;

to schedule appointments for patients not in attendance; and many other purposes.
These encounters are not totaled as pétient visits in the THS monthly evaluation
feports. They are included under the category of "Other Patient Services" in the

IHS quarterly reports.

On the other hand, many patients visit facilities in person ahd no encounter forms
are generated. These visits may be for the. purposes of: Bringing a specimen for

a laboratory test that was requested during a formeriy recorded encounter, to make
an appointment for themsélves or sameone else, to bring letters‘or other documents
requested by health providers, and many other reasons. On rare occasions, the
provider fails to complete the encounter form, or the form fails to reach the

keypunch operator in Tucson.

B-17
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In addition to cbtaining the number of patient visits from the HIS printout,

the medical evaluation reports also include the total patient "problems' that
are listed for each visit. Some "problems" as written by the health provider
are actually reasons ror the visit rather than health problems such as "immunizations",

"well child exam'”.

The total of patient visits, and the total patients' problems are used to calculate

two different ratios for equipment utilization in the STARPAHC project.

B.U LIST OF MEDICAL TABLES AND CORRELATIONS TO BE COMPILED MONTHLY IN THE
EVALUATION REPORTS

1. Frequency of use by site and type of communication (voicé or television).
2. Patient -utilization by day for two CHM sites equipped with telecommunications
*(Mobile Clinic and Pixed Health Center).
3e Frequency of use ¢t STARPAHC communlcatlon equipment by health provider
category and site. -
'h. The reason for initiating telecommunications by site.
5. The tyﬁe of impact from thé completion of the telecommunication by degrec. ‘
G. The value of each telecommunication by type'of health provider.
(e Frequency of failure to complete a desired telecommunication by type of
equipment and reason.
3. Correlation table of patient episodes where telecommunications were used by
data source (IHS or IMSC) and reason for use.
¢, Summary of each vatient episode where television was used for clinical
consultation. o , |
10. Summary of each patient episode valued by IHS staff as being "eritical
for the proper care of the patient” or "confusing or harmful".
11, Telecommunications raiio of use by number of patient visits and nunber of

“recognized patient problems.
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APPENDIX C

STARPAHC SYSTEM DESCRIPTION*

STARPAHC cambines basic health care facilities, and supporting technical
services into a health care delivery system. The STARPAHC operational
concept is based on utilizing the professional IHS staff of the Sells

Hospital, where the HS3CC is located, to provide directioh and consulta-

tion to paramedical and technical personnel stationed at the remote clinics,

IHSC, and the MHU. The interchange of information between the HS5CC, LHSC,
and MHU is accamplished by voice, data, and video communication links.
Computer-based data management techniques implementé record keeping, data

retrieval and data analysis.

The STARPAHC elements are operated by a team coﬁsisting of IHS-provided

physicians and health-care professionals and by IMSC-provided technical

personnel., Remote health-care professionals are under the direct super-
vision of an IHS physician at Sells by means of voice, data, and video
communication channels between the STARPAHC elements interconnected by the
relay station oleuijotoa (as depicted in Figure ¢-1). The cénfiguration

as shown in Figure (1 consists of:.

¢ The control éenter, located in one wing of the Sells Hospital.
It is staffed by iHS physicians and IMSC Telemedicine sysfem
operators. 4 .

© A local health service center at the Santa Rosa Clinic. It is-
staffed by IHS CHM's and funhctions as a fixed remote clinic.’

o A mobile health unit. This is a clinically equipped van-type
vehicle that is staffed by an IHS CHM and an IHS laboratory
technician. It functions as a remote mobile clinic, visiting
a number of villages on a preselected route and schedule.

0 The Phoenix Referral Center. This facility provides a Telemedicine
room in the Indian Health Service Hospital in Phoenix for access
to specialists (through audio and slo-scan television links) from

- the.control center.
C-1
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Eﬁ ® The Tucson Computer Center. This facility provides STARPAHC data

b system access to the Indian Health Service patient information system
data base. | .

- ’ @ The Quijotoa Relay Station. This station is used for microwave

transmission of television, voice, and data and VHF voice/data between
.major system elements.

- c.1 HSSCC
" The Indian Hospital at Sells, Arizona contains the Control Center of the system.

51 Here, the physician directs.the community health medics and laboratory techni-
cians, communicates with patients, and calls up data to assist in the examina-

tion and treatment of patients.

e ey

- The physician can also consult with specialists at the Phoenix Indian Health
i Hospital and can direct the system operator to perform specific functions such
L. as recording & TV image, sending slo-scan TV X-ray images to Phoenix, and

selecting other needed communications modes .

B -4The nerve center of the STARPAHC cammunications s&stem is contained in the

i Operator/Ccmmunication room at Sells. Fram the operator's console, the system
- operator interconnecﬁs all video, voice, and data links in the system by means
- i of the quipment in the room. Communication outputs and inputs are brovided

. in three separate modes: microwave (video, voice, data): VHF radio (voice,

data); and telephone (voice, data, single-phased recorded video).

The Data Equipment Room at Sells contains the computér system and data bank

£ and peripheral data equipment. STARPAHC data is fed into the computer from

b © ~ LHSC, MHU and other remote location video display, teletypewriter, and printer

" sources. This information is stored in the data base for playback to all sources
or to the Tucson Computer Center (TCC). Information at the TCC can also be .
"received and routed to STARPAHC locations by the Sells camputer.

Cc-3
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The Physician's Room at-Sells contains equipment and apparatus allowing the
physician to view, hear, and direct medical activities at the MHU and the
LHSC, to cammunicate visually or by voice with all other elements of the
STARPAHC system; to ask for an receive computerized patient's records and
other data; and to have consultation with other physicians at the PRC. The
Physician carries out these activities with a minimum of controls fram his

desk at the Physician's Console. In addition to the Console, he has at his

" disposal, a 3-channel ECG cart with cardioscope/strip_chart recorder, and a

B&EW TV camera and X-ray film viewer. A dedicated B&W TV camera is housed
in his console to provide his image to the patient at the MHU and LHSC. All

of this equipment can be operated by the physician while seated at the console.

The HSSCC provides space for a VHF radio controller to enable cammunications
with the existing IHS ambulance radio frequency. An area and interface capa-~
bility is also provided at the HSSCC for a base station for cammunication with

a Portabie Ambulance Module (PAM) installed in an IHS Ambulance Van.

. Interface between the HSSCC and the Tucson Computér Center is by high-speed

serial-digital signals via telephone lines.

c.2 LESC

The Santa Rosa Clinic is an existing clinic whose capabilities are enhanced by

. the telecommunication equipment provided by the STARPAHC system. The clinic is

well equipped and staffed by paramedical personnel, laboratory technicians, and
a secretary/receptionist. It provides the physician at the hospital control
center with an "outreach" capability to deliver quality health care to patients

through the STARPAHC system. There are three rooms in the clinic used for

‘STARPAHC applications.

The Emergency Room at the Santa Rosa Clinic contains the STARPAHC operational
console which is the central controlling unit for all of the clinic's STARPAHC

~equipment. The console controls the transmission and reception of visual and

audio signals to and fram Sells Hospital fram several rooms including the
Emergency Room. It also contains the individual controls that operate the

two TV cameras and the intercom. One camere is used for patient viewing while

c-4
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the other is used for endoscopic examinations. A video data terminal is

located in the room to receive, send, and display information to and from

the HSSCC computer.

The Examination Room, like the Emergency Room, has an intercom system and
a video data terminal (identical to the emergency room{s unit), a B&W camera

and mohitor is located in the room that can be used for sending X-ray images

‘or any other visual data and can also be used for patient monitoring.

The Laboratory at the Santa Rosa Clinic has intercom units, a color TV camera
matched to a standard binocular microscope, and a color monitor for viewing

the ﬁransmitted.slide image;

The Data Management area is a small room outside of the main entrance to the
clinic. 'The roam contains the two equipment rack assemblies that power and
control all of the telévision, voice, and data communications equipment. - The
room is air conditioned to provide cool operating temperatures for the equip-

ment, and canfort for maintenance personnel. A room-to-rocm intercom is

provided.

A 55 KW Auxiliaxy Generator is permanently mounted on a concrete foundation
outside the rear of the LHSC. This gensrator provides emergency electric

power to fhe clinic and all electric equi?ment in the event of a failure of

the regular power supply.

C.3  Mobile Health Unit (MHU) ,
The MHU is a smaller version of the Santa Rosa Clinic. It serves rural popu-~ -

lations by scheduled visits to four Papago villages Monday through Thursday.

- Friday and Saturday are used for clean-up, maintenance, and repair. Overall

vehicle specifications are: ,
Overhead Clearance 16 ft

Vehicle Width 8 It

Vehicle Length 35.6 ft

Vehicle Length with Trailer . 51 ft

Maximum Permissible Speed | L5 mph

Fuel Capacity 60 gal
C-5
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The MHU has four areas:.l) Cab, 2) Examination Room, 3) Reception/Communication/
Lab Roam, and 4) X-Ray Roam. A 30 KW generator is mounted on a trailer which is

towed behind the MHU.

The MHU has a number of two-way cammunication devices, both audio and visual, to
permit full coverage of all situations between the MHU‘and Sells Hospital. The
MHU roof antenna allows microwave TV and voice transmission fram and to HSSCC
via the Quijotoa Relay Station. VHF capability between ILHSC and HSSCC is also

' availabie. Teletype and data equipment, both visual and printout, are provided
for data input and retrieval, and the equipment is connected into computers
serving the system, Inside the van, a roam-to-room intercom is provided. When
the van is unattended, an outside VHF handset can be used for emergency calls
to Sells, and an alarm system will automatically sound an alert at Sells in

case of fire, break-in, or an emergency.call.

"Most of ﬁhé conmunications equipmént in-the MHU is controlled by or through the
control panels located in each of these rooms. A hotline RF telephone is wall-
mounted in both the Examination and the Réception:Rooms which allows private

talks with the HSSCC physician or operator.

Color TV'monifors are provided in the Examination Room and - the ILaboratory area
for monitoring transmitted images or for monitoring the transmitted Sells
physician image. A B&W monitor is used in the X-ray room to view the trans-
mitted X-ray images. Color TV cameras are used to send color pictures of the
patient to the physician's console at Sells. dne camera is used for standard
patient viewing while the other is used for endoscopic examinations. A color ‘
TV camera combined with a microscope is located in the laboratory area for

transmission of microscopic slide images.

A teleprinter is used in the reception area for -sending or retrieving printed
'patient's records and other information. A CRT data terminal is located in the

examination room. which performs a similar function.
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C.h QRS

The QRS is located on the Quijotoa range which is approximately 3300 feet
high.> A good access road is available that is easily negotiated by a l-wheel
vehicle. The QRS provides a central location covering 350 degrees of coverage
over the Papago Indian Reservation. There are three dual-feed dish antennas
mounted. on.a 30-ft tower. They are dedicated to the HSSCC, LHSC, and MHU.
The MHU anténﬁa positioner can be rotated through 350 degrees covering all
village stops presently scheduled and is capable of extending village coverage
if needed. There is an 8' x 8' air conditioned shelter housing the communica-
tion equipment, battery charger, and batﬁerie;. A 2.5 KW wind generator pro-

vides primary power and a 6 KW-diesel generator provides backup power.

C.b4 PRC

The Indian Health Hospital at Phoenix, Arizona, which is referred to as

The Phoenix Referfal Center, is staffed with and has access to medical spec-
ialists. 1In the STARPAHC system these specialists will be called upon to
consult witn the physicians at the HSSCC when.unique or complex medical advice
is iﬁ order. To enhance the consultation, the system provides the capability
for transmitting x-rays or pictures of the patient, lesions, etc., via
SlOW-SCén TV using existing telephone lines. _Theée same felephone lines also
provide capability for voice communication and data transmission between the
HSSCC and the PRC. The slow-scan capability provides x-rays or picture trans-
.mission in two minutes. It inherently records the transmission which enables
almost unlimited playback cgpability for extensive, repetitive studying at

different times and for various durations.
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APPENDIX D
AN EVALUATION OF THE MOBILE HEALTH UNIT SERVICE

The arrival times and service times of patients who used the Mobile Health Unit
(MHU) of the Sells Service Unit were observed during the week of March 22-25, 1976.

During this period, the unit was staffed by a driver, a nurse, and a medic.

The observer drove to Sells and then followed the MHU fran Sells to Pisinimo, the
village where clinic was to be held on Monday morning. The ﬁnit, pulling a trailer
containing an electrical generafor and portable stairs for the MHU, arrived at
Pisinimo about 60 miles west of Sells around.9:15‘A.M. The driver, with the help
of some boys from the village, had one of the two sets of portable stairs in place

by 9:30 AM. The other set was not set up. The stairs and railings are heavy and

‘»while one person'could handle them alone, it.waé much more efficient to have two

or more people put them together. Between 9:30 A.M. and 9:38 A.M., the driver put
up and adjusted the'dish antenna which provides the microwave communication link

betwsen the MHU and Sells.

Although the clinic was not scheduled to begin until 10:00 A.M., two patients
arrived early and were signed in by the driver at 9:40 AM. The clinic nurse and
the cammunity health medic (CHM) arrived from Sells in separate vehicles. - The
nurse brought the driver's car so that he could use it to return home in the
evening. (The driver lives in Santa Rosa.) The CHM drove the carry-all which is
used to pick up patients and bring them to the MHU. Both the nurse and the CEM
had some preparatory taské (such as putting away supﬁlies which were brought from
Sells) to do before seeing patients. Patient screening by the nurse began at
10:18 A.M. Fourteen patients were seen before the half-hour lunch break, which
was taken between 12:15 and 12:45 P.M., Ten patients were seen in the afternoon.
Mean waiting and service times far each servicenpoint in the MHU are shown in
Table 3-8. Patients wait-dutside the unit until pagea by the nurse over the

MHU PA‘éystem.
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Hormally;, the driver takes the carry-all to San Lucy, a village several miles

zouth of Piginimo, on Monday mornings to pick up patients. However, on the

Monday observed, he had to take an emergency patient to meet the ambulance

{rom Sells. Possibly because the driver was not able to get to San Lucy until
afternoon, only one patient was brought in to the clinic. She was picked up

at her home about 12:4( P.M.; her sign-in time was 1:0k P.M. However, she did

not answer when called by the nurse at 1:ko P.M. She was called againbat 2:14 P.M.
-and was seen by the nurse and the medic. Returning to hér house with thé‘driver,

she probably arrived around 3 P.M.

The élinic‘s,last patient left at 3:22 P.M. The MHU Qaé to remain in Pisinimo
overnight. On Tuesday morning, the driver went from his home in Pisinimo, left
his car there, and drove the mobile clinic to Gu Vo. When the nurse and the CHM
passed through Pisinimo on Tuesday morning, the nurse transferred to the car and

thus the two vehicles were moved to Gu Veo.

Three patients signed in before 10 A.M. ét,Gu Vo and at about 10:17 A.M., nine
4'patients - all children fram the school - arrived.' When patients arrived in
groups such as these, waiting times from sign-in-until being called by the nurse

increased. These children waited about an hour on the average.

The staff took a lunch break between 12:30 and 1 P.M., having seen 23 patients;
15 patients were seen in the afteqnoon.' Three of the patients visited the MHU

1o have their prescriptions refilled by the CHM..

The last patient left Gu Vo at 3:18 P.M. The stairs and antenna were dismantled
for travelling and the three vehicles were driven to Quijotoa where the MHU was

refueled and left for the night. The nurse left the car here for the driver and
returned to Sells in the carry-all with theACHM. The nurse left all laboratory
samples collected duriﬁg the clinic day at the laboratory at the hospital in the

evening.
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The MHU was moved from Quijotoa to Hickiwan early Wednesday morning. The car
vas driven by the nurse from Quijotoa to Hickiwan where several patients who
had been-brought in by a CHR.(Commuhity Health Representative) from Charco 27
vere waiting. Eleven patients were seen in the morning, only four of whom were
{ram Hickiwan village. The village of Hickiwan is fairly scattered and after
the lunch breakAthe driver took the carry-all out into the village where he
picked up five-patients. These people were picked up around 1 P.M. and returned
to their homes around 2:30.P.M. The driver waited until all the patients had
been seen before driving .the group home; they left the clinig about 2:20 P.M.
The last patient left the clinic at 2:39 P.M.

On Vednesday afternoon after the clinic closed, the staff drove the three
vehicles to Kaka, the village where clinic would be held on Thursday. Then
the nurse and the medic returned to Sells in the carry-all while the driver

took his car to Santa Rosa.

On-Thﬁrsday, when the CHM came through the village of Ventana on his way to Kaka,
he picked up-four patients on a circle Qf the village about 9:30 A.M. These ‘
patients were seen in the clinic and were taken home by.the'driver. They arrived.
home around 11:30 A.M. Some of the patients had to wait over an hour to go

home. because the-last patient seen required about an hour of medic service which

. included an x~ray and fairly lengthy cammunication with Sells.

It is possible that the nufsiné service times on Thursday differ from those on

the preceding three days because a substitute nurse was on duty. Other varia-

. tions in-sexrvice from location to location were the services of CHR's in the

clinic on Tuesday and Wednesday. These people served as interpreters for the

medic; who did not speak Papago.

The normal method of obtaining a patient's medical record information on the MHU
is to retrieve a medical sumary through the teletypewriter. The computer was not

working on Tuesday and Wednesday, hence medical summaries could not be obtained.
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