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FOREWORD

Lockheed Missiles & Space Company, Inc. (LMSC) submits this STARPAHC
Third Interim Operational Report in compliance with Contract NAS 9-1317¢C
dated 15 December 1972, covering evaluation of one and one-half years of

on-site operations.

‘This program for Space Technology Applied to Rural Papago 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 of the Tribal Council, and the Executive
‘Health Staff of the Papago Tribe. The LMSC STARPAHC team is under the
direction of James M. Smith, Program Mansgef, assisted by F. E. Riley.

‘The STARPAHC system (description in Appendix B) is being evaluated over

a 2-year operational period. Evaluation of the medieal aspect is being
conducted by. IHS under the direction of James W. Justice, M.D., and evaluation
of the hardware aspect is belng conducted by IMSC. At the completion of

~ the 2-yenr perlod the results of these evaluations w111 be synthesized into

a final systems report.

Thls report »ummarlzes the results of the first one and one-half years

of operatlon., An operatlonal cost summary ana1y51s also is presented

' LOCKHEED MISSILES & SPACE COMPANY. INC.



‘1/0
IPO

A/N CRT
APU

B&W
baud

 BIA

CHR
CHM
CRT
CPU

* DHEW

ECG
FCC
FD or FDX
HIS

HSA
HSSCC
Hz

I.D.

Jsc
KVA
LHSC

- IMSC
1PN

GLOSSARY OF ABBREVIATTONS

Alpha/NUmeric Cathode Ray Tube
Auxiliary Power Unit

Black and White

Unit of Signaling Speed

Bureau of Indian Affairs
Community Héalth‘Representative
Community Health Medic

Cathode Ra&:Tube

Central Processing Unit
Department of Health, Educatlon, and Welfare
Electrocardiogram

Fedéral Ccmmunicationé Commission
Full Duplex

Health Information System

Health Resources Administration

' Health Services Administration

Health Services Support Control Center
Hertz (cycles pef second )

Tdentification - IMSC Employee Number or IHS Medical

Record Number -

T

Indian Health Service : : o

Integrated Medical and Behavioral Laboratory Measurement

System
Input/Output Terminals

IMBIMS Program Office

Johnson Space Center

'Kllovolt-Amperes

Local Health Services Center :
Lockheed Miss1les & Space Co., Inc.
Llcensed-Vocatlonal Nurse

Mobile Health Unit
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GLOSSARY OF ABBREVIATIONS

(Continued)

MHW Mental Health Worker

MHz Megahertz (million cycles per second)
i MUX Audio Multiplexer Unit
3 NASA National Aeronautics an&.Space Administration
3 NASA-MEDICS NASA Medical Information Computer System
. 0?D ' Outpatient Department

PAM Portable Ambulance Module (Telecare Unit manufactured by SCI

Electronics, Houston, Texas)
"PAR V Performance Acceptability Ratio -
Gross PAR = (1 - Loilures ) 100 = %

Telérommunications

Anomalies (Fair, Poor, Failures)

Net PAR = (1 - Telecommunications ) 100 =%
PHN Public Health Nurse
PHS Public Health Service
PIMC Phoenix Indian Medical Center v
PRC v Phoenix Referral Center (STARPAHC terminal equipment located
in Phoenix Indian Medical Center)
4 QRS Quijotoa Relay Station :
i R&DD . Research and,Development’Division (of IMSGC)
rf N Radio Frequency ‘ o
STARPAHG " Space Technology.Appiied to Rural Papago Advancéd'Health Care .
- TCE E Telecommunication Equipmentv ' |
TTY | Teletypewriter '
UPS . ’ Uninterruptible Power System
vhE ~ Very High Frequency (STARPAHC 170-MHz Band)
VIR Video Tape Recordér .
“WDG an Wind—Driven Generator
S v

i
§
i
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GLOSSARY OF COMPUTER TERMS

ACMED 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.
ACTIVE MEDICATIONS This data base is a collection of data regarding the medica-
DATA BASE 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.

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

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

DATA BASES 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 application programs.
Users use these programs to store, report, or change data
in the data bases.

DATA CONCENTRATOR The Data Concentrator is a software program that compacts
data to be sent to the Indian Health Service Computer in
Tucson. Another function of the Data Concentrator is to
unpack compacted data from the computer in Tucson and transfer
it to the terminal. The program also maintains the BSC line
discipline for the outgoing and incoming messages. ‘

DIAL-UPS Four ‘telephone lines are available to the user fo dial the
STARPAHC computer for access of data. The user can dial
the computer and place the telephone headset into his terminal.
He then can request patient summaries from the Tucson computer
. or any of the data bases maintained in the STARPAHC computer.

DISEASE LIBRARY 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 ¢f tasks needed to be accomplished in their care of the
patlent. These reports are filed by Disease Name.

LOCKHEED ‘MISSILES & SPACE COMPANY. INC.



EQUIPMENT RECORDS
DATA BASE

FOLLOW-UP CLERK
TEC CRT

GE HARDCOPY
GUIDE

HAZELTINE CRT

HIS

INFOTON

- INPATTENT RECORDS
DATA BASE '

INFUTP

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 Specizlty 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 cammunicate 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 Aetive Medications
reports and the Nurse's Standards. This terminal has a
CRT (TV screen) and a keyboard for sending alphabetical
or numerical characters to the camputer. The computer
flashes messages on the CRT screen. Hazeltine is the
vendor name.

Health Information System. This is the name of the computer
in Tucson that maintains the Indian Health Service patient
summaries .

This is a MEDICS application program that summaries 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
computer sends messages to the CRT screen. There is an
Infoton (vendor name) in the IHSC 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.

vi-o
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MEDICS APPLICATION
PROGRAMB

NURSE

 OUTPATTENT RECORDS

DATA BASE

PHARMACY DATA BASE

PHY/OPS TEC CRT

GLOSSARY (Cont'd)

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 question/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 houre.

These are programs that are designed to interact with a user
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.

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

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

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.

This is a termlnal that communicates with the camputer.

. There is a keyboard for sending alphabetical or numerical

RETRVL

characters. The computer flashes messages on the CRT (Tv
screen). TEC is the vendor name. This terminal is located

‘at the Physician's Console and the Operator's Console.

This MEDICS application program reports data to the user at
the terminal. The user can request tabulations, lists,
etes, to define the report. Any data base can be used by

~this program.

SCHEDULE DATA BASE

SCHEDULE

This data base is a collectlon of patlent data regarding
scheduling patients for the specialty clinics. This data

“base is primarily used by the Schedule program.

This MEDICS application program generates schedules based on

- data found in the Schedule Data Base., - The user can reqpest ,

STATS

a schedule for any clinic in the system and for any day.

This software program prov1des daily statistics of the
camputer usage giving user name, program(s) used, data base |
used, etc. This program reports these statlstlcs at 5 00
each afternoon,

vii
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STATL

STATS

TERMINALS

TESPAT

TT HARDCOPY

- UPDATE

USERS

GLOSSARY (Cont'd)

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

This MEDICS application program 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 communicate 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 campubter. 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 patiern ontb 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 from the Indian Health Service camputer in

Tucson as well as the STARPAHC computer. Alphabetic or
numeric characters are sent to the camputer 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 deflne who the
user is and the data bases he may access.
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‘Section 1
SUMMARY

The primary goals of the STARPAHC Program are to:
o Provide data for developing health care for future manned spacecraft,
o - Establish the feasibility of the STARPAHC concept for improving the

delivery of health care to remote areas on earth.

Accofdingly, the hardware and medical evaluations initiated during the first
and second 6 months of system operation have been continuéd and expanded
during the third 6-month period. The evaluations are based on what has
proven to be a continuing stabalized 6-month period wherein system failures
which occurred during the initial shakedown period in the first 6 months
have been minimized. Early trends and performance data reported in the
previous semi-annual reports have been reexamined to either verify, modify,

or change earlier trends.

The STARPAHC Program goal is to produpé5 through demonstration, comprehensive

and accurate information about the feasibility of the STARPAHC concept as

a solution to the problem of quality health care delivery to people in remote
geographic areas. This includes information as to the operation of a relatively
sophisticated "telemedicine" system functioning in a rural area. (STARPAHC

is at the time of this report, still the most advanced and latest technology

of dommunications applied to the health problems of the most numerous rural

population anywhere in the world.)
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The contents of this report present the highlights of the total one and one-
half years of operation with emphasis on comparisons between the first year
and the third 6-months. In addition, baseline data comprised of number of
outpatient visits at the various health service facilities and home visits
for the pre-STARPAHC period (1970-April 30, 1975) has been generated which
is compared to the STARPAHC operation.

EVATLUATION - In the system evaluation, Fig. 1l-1 illustrates the evaluation
AFPROACH _ goals and prooesses. As noted in the figure, monthly data

retrievals are summarized in .the form of a semi-annual evalua-
tion report (submitted to NASA for review). The hardware and medical data have
been  coordinated between IMSC and IHS personnel and have been intégrated in this

report. Cost data reflects inputs from all organizations.

For achieving the medical evaluation objectives, a method was established. to
(1) document field activities; (2) interview the health staff, the patients,

and commnity residents; (3) provide special evaluation forms to be completed

by the health providers; (4) review and analyze the computer'printout for tele-
communlcatlon data; and (5) perform a d°ta11 cost analys1s of the health care

system correlated w1th a hardware cost study.

- 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)'inoorpofate the data into computer-based logs; (3) reduce,
analyze, interpret, and compare the raw data to obtain specific answers to
‘satisfy~the,stated objectives; and (4) perform e‘calibrationvprogram which
affords an insightvinto any,performance change in‘the'video/audio links of"

the system.

In addition, there are 3 independent investigationsydonduCted by IHS and by NASA

“that will supplement the final evaluation: (1) quality of care analysis for

certain specific diagnostic categoties, (2) study of the hlstory of the

plannlng, development, -and 1mp1ementat10n of the STARPAHC PrOJect by Rashld

‘ Bashshur “Ph. D., Unlver51ty of Michiganj and (3) NASA ig conductlng a space-‘
oriented Med1ca1 Evaluation contracted with' the ‘Boeing Company Results '

;of the last study will be reported separately and 1ndependently of STARPAHC

LOCKHEED MISSILES & SPACE COMPANY. INC.
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Section 2
MEDICAL EVALUATION RESULTS

The Medical Evaluation Plan (Appendix A) has been implemented during the third
6-month period to achieve the goal of assessing the impact of STARPAHC on patient
care.’' To quantitatively evaluate the impact and assess the improvement, if any,
baseline data on patient visits was developed for pre-STARPAHC operation back to
1970. This baseline data is compared to the one-year STARPAHC operation to deter-

mine the utilization of health‘services before and after STARPAHC operationms.

- Specific questions to be answered are:

o Is the system improving accessibility to health care?

o 1Is it an improvement over the pre-STARPAHC system?

"Results from studies have indicated that improved accessibility to health care

has been demonstrated by 1) a rate of increase in patient visits, and, (2) increase
in ratio of patients ambulatory care visits to patients. Another important measure
of accessibility is that the percent of total population using services has been
the greatest for those more remote districts whose closest and ﬁost frequently

used health service facility is the mobile health unit.

Thé changing pattern of health care, as compared to the pre-STARPAHC system, on

' the Papago Reservation has shown an improvement in the increasing use of physicians’

services at the Sells OPD, and an increasing use of CHM services by the Mobile

“Clinic- served districts and the Santa Rosa‘'district.

' The use of telecommunications for support of the health delivery systém has

deéliﬁed slightly during the third 6-month operation. (This is attributed to the

imﬁ?bvement in the data system permitting less contact with MedicalyRecords at

~ Sells.) Improvements in the access to the health record systems obviated the

need for voice contact with Sells medical records department. More visits to
Santa Rosa were for routine school examinations and fbr‘influenza immunizations
which do not generate a need for remote comsultations. Experience and self=-

confidence gained by the CHMs is also reflected in the reduced use of tele-

consultations.

2-1
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Further experience in telecommunication operation was gained by adding experi-
mental transmission of medical data via the Slow Scan TV from Sells to the

Phoenix Indian Medical Center.

The specialized use of telecommunications in the transmission of images via
Slow Scan TV for remote medical consultation was actively pursued in three

areas: (1) Radiology, (2) Skin Tones and Eye Pictures, and (3) Microscopy.

2.1 SUMMARY OF FINDINGS IN PATTERNS OF HEALTH CARE‘CHANGES

The changing ?attern of health care on the Papago Reservation is a complex
picture which varies for each district. The use of the mobile clihic seems
to have accelerated trends already in existence before the project started.
All studiesg have shown an increasing use of physicians' services at the Sells
OPD, an increasing use of CHM services by the Mobile Clinic served districts

and the Santa Rosa district.

Home visits mostly by Papago health program workers have also increased,
especially over the last year, compared with the average number of visits

for the previous two years. The percent increases have been as follows:

For “the 3'Western districts served by the mobile unit ;lO3%; for the 2 northern
dlstrlcts near Santa Rosa health center, 129%; for the 3 districts closest to
the Sells OPD, 83%; and for the central district of Sells, 159%.

Tt is necessary to understand the above patterns in order to be able to relate

quality of care study findings, and the utilization of telecommunication services.

Two additienal studies are indicated in order to correct relative utiliZation
statistice. Flrst there is a need to know the use of facilities out51de the
reservatloneat the central referral hospltal in Phoenix, and the primary clinic
at Sacaton. Tt is expected that this study will increase v151t/populat10n ratios
for the northern two dlstrlcts, as well as revise the relative prqportlons of

visits by 31te, type of serv1ce, and prov1der categorles.

Secondly, it is necessary to know the extent to which the mebile clinic referral
' ,‘patterns aceounted for both the increased use of the Sells outpatlent department

-and home v1szts. ¥

2-2
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The greatest changes in the relative proportion of patients who receive their
primary care fram physicians occurred in the western three distriets which are
served by the Mobile Unit. The MHU is responsible for the relative decline

in visits to the M.D, and the rise in visits to the CHM.

The Public Health Nurse (PHN) hed formerly provided primery care when the
Pisinimo clinic was operating in 1973 In l97h, the CHM replaced the nurse
from the clinic. The PHN could then turn her attention to hame visits and
counseling and health education in the clinics at Sells.

A trensfer of responsibility fran physician to CHM hqsktaken place for
primaxy health care in the two northern districts nesz the Santa Rosa Clinic.
The other three eastern districts show a dlstribution by category of provider
identical to the pattern for residents of the Sells diutrlct.

The effects of these changes upon the quality of care received has yet to be

determined.

The use of nurses, LPN and RN, as primary providers, has not changed over the

four years for each of the 9 districts being considered.

,2.121 Referral Patterns by Camunity HEalth Medics fromithe Mcobile Health Unit

“All patient encounter records for 6 of the 18 months of operations were reviewed
by a physician. The date, patient number, diagnosis or reason for referral,:

type of referral and site, serv1ce, or provider category to whom referred were

‘manually tabulated.

The major findings were as follows: During the third 6-months, the total patient
rigits were 1562.‘ Total patients with one or more referrals noted on records

were 525, or 34% of the total visits. Sixty-51x percent (1037 patients) had no

referrals. Of the 1037 patients, 315 were scheduled for a return appointment to

the mobile unit. Therefare, 52. 9% of the tdtal made only one.visit for their
complaints, and LT, 1% were either scheduled to return to the MHU or referred

either from or to other serv1ces

2-3

LOCKHEED MISSILES & SPACE COMPANY. INC.




~were for physician services. Only 5 patients of 182 were referred for hospital

 site where the greatest proportion of each district's utilization occurred.

Referral rates by type of health care services was most for (19.7% of visits)
field and community programs, especially for the Papago Disease Control
programs, The Papago staff indicates that few if any patients were actually
referred. The return copy of the encounter form indicates that the patient
was initially referred to the MHU as a result of home visits by the Papago

health workers.

The'physician referrals were mostly to Sells specialty clinics for chronic

conditions diagnosed or suspected by the CHM. The above rate does not include

60 televised consultations with Sells physicians that occurred during this

third 6-months time period. , g

Referrals to Sells OPD facilities were 11.7% of MHU visits. Most of these

admission at Sells.

Projections fram the above data for 12 months operations would indicate that
if all those referred actually went to the Sells OPD, then about 46% of the

inerease utilization of Sells (over the mean for two past years) by residents

of the three western districts was directly attributable to the mobile unit
operations. The MHU referrals would have, at the most, accounted for agbout
11.6% of the total visits (3399) to the Sells OPD from the 3 wéstern districts
during the séme year (May 1, 1975 through April 30, 1976).

Appendix B provides a description of the MHU clinic operation.

2.2 ,UTILIZATION OF HEALTH SERVICES BEFORE AND AFTER STARPAHC OPERATION &

Baseline data on prlor-to-STARPAHC operatlon wags collected for the years 1970
‘through Aprll 30 1975 and campared agalnst the STARPAHC year (May 1, 1975 through

- June 30, 1976) Three separate studles were 1n1t1ated to establish the role of the

avallability of advanced telecammunlcatlons through the STARPAHC Program.

The districts of_residence Of the patients were grouped into_regional areas

depending upon the one health service site cldseSt to_the disfriét;iand the
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For example, the central distriet, Sells, uses the Sells outpa'bieht department
for the grestest proportion of services. This is also the closest site. How-
ever, residents of Sells also receive home visits, and utilize the other sites
guch as the San Xavier and Santa Rosa health centers, and the mobile clinic,

but use them proportionately less.

I{he_ é_mbulétory services included in the following tables include all reporting
pbints and categories in the computerized Health Information System (HIS). The

camplete list includes:

1. Bells hospital outpatient department.

2. San Xavier Health Center.,

3. Santa Rosa Health Center.

L, The Mobile Health Unit.

5. Field clinies at Pisinimo, Chui Chu, Santa Rosa Ranch, and other locations.

6. Home visits by all providers, i.e., Public Health Nursing, Community
Health Representatives, Mental Health Workers, Disease Control staff
and. others. |

~Te Office visits to Papago Disease Control a.‘nd.’Papagob Nutrition Programs.

8. School visits to special clinies such as for immunizations, and mental
health progré.ms. |

9. . Outpatient visits to contract care facilities such as the VA Hospital,
St. Mary's Hosplta.l, University Hospltal Tucson Medlca.l Center, Pima

- County Hos;pltal and others.

10, -Sites that are e:;ther'unspecﬁied or unknown, but a visit was known to
have occurred. . ' | |

11, VlSlts to tribal communrby centers for certain spec:Lal services such as
prov1ded by the Papago Nutrition Program.

12, Visits to'the referral hosp1ta1 at. Phoenix and the OPD at Sacaton

o and Phoenix.
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2.2.1 First Study - Base Year/Pre-STARPAHC/STARPAHC Year operation
The first study compared health service utilization for:
o Base Year (May 1, 1973 to April 30, 1974)
o Pre-STARPAHC Year (May 1, 1974 to April 30, 1975)
o STARPAHC Year (May 1, 1975 to April 30, 1976)

Two comparisons were made, the first was between the base year and the pre-
STARPAHC year, and the second was between the pre-STARPAHC year and the STARPAHC

year.

Visits excluded from this study are all visits for dental services, all patients
who wetre either admitted or discharged from any hospital and school clinic

visits.

The number of total patient visits for the pre~STARPAHC year compared to the
base year shows a modest increase of 4.6%, while the number of total patient
visits for the STARPAHC year compared to the pre-STARPAHC year showed significant
increase of 7,274 patients or 19.9%. Table 2-1 summarizes the number of visits
and percent change for each district study category. The totals for the nine

districts are tabulated.

The changes in number of’individual patients using all ambulatory services for
the pre-STARPAHC yvear compared to the base year shows a modest increase of 54
individual patients, or 1%, while the number of total individual patients for
the STARPAHC year compafed to the pre-STARPAHC year showed an increase of 244

individual patients or 4.4%.
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Table 2-1

NUMBER OF VISITS AND PERCENT CHANGE TO ALL AMBULATORY

"HEALTH SERVICES (EXCLUDING DENTAL SCHOOL CUMCSYS)

Number of Visits

Percent Change

Districts of Residence

Base Year Pre-Starpahc | Starpahe Pre-Stéxrpa]xc / Starpahc Year/
Year Year Base Year Pre-Starpahc Year
1. Western Districts
(primarily served by
mobile unit)
e GuVo 1,701 1,845 12,458 +8.5 +33.3
e Hickiwan 2,648 2,803 3,522 +5.9 +25.7
o Pisinemo- 2,031 1,986 2,325 +2.2 +17.1
1. TOTAL 6,380 6,634 8,305 +4,0 +25,2
2, . Northern Districts
(primarily served by
“Santa Rosa Health
Center)
o  Sif Oidak 2,966 2,827 3,115 -4.7 +10.2
o Gu Achi 4,481 4,442 5,702 -0.9 +28. 4
TOTAL 7,447 . 7,269 8, 817 -2.4 +21. 3
3. Southeastern Districts
© . (primarily served by
- Sells Hospital, OPD) ,
o Baboquivari 3,769 4,124 4,601 +9.4 +11.6
o Chukut Kuk 962 835 951 -13.2 +13.9
® Schuk Toak - 2,155 2,189 2,325 +1.6 +6. 2
| 3. ToOTAL 6,886 7,148 7,877 +3.8 +10.2
4,  Central District, Sells 12,944 12,954 15,603 +0,1 +20,45
5. TOTAL: 9 Districts 33,657 34,005 40,602 - +1,0 +19.4

1) All dental‘ services excluded.,

2) Data from HIS as of September 1, 1976.
3‘) Includes all 51tes IHS + tr1ba1 v151ts + contract care, home visits, nongovernment hospitals, etc.
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The ratio of patient ambulatory -care visits to total patients for the pre-
STARPAHC year compared to the base year shows no change, while the ratio for
the one-year STARPAHC operatim compared to the pre-STARPAHC year shows +0.8.
Table 2-2 summarizes the changes in ratios for each village and each district.
The totals for the nine districts are tabulated.

The percent of tofal population utilizing any ambulatory health care facility
for the pre-STARPAHC years shows that for the 1973-T4 period, it was 63.9%
rising to 64e5% for the 19T4=-T5 period. For the one-year STARPAHC operetien,
it increased to 67.3%. Table 2-3 ’smmnarizes the percent population utilizing
- any ambulatory _heal'{sh care facility for each village and each district. The

~ totals for the nine districts are tabulated.

The general health objectives of the Papago Executive Health Staff and the
Indian Health Services were stated as a goal, "To improve the health of the
Papago people to the highest possible level, and to assist the Papago people

to live in harmony with their environmen "

The STARPAHC Program was des:Lgned to assist in mee'blng 'th:.s goal by prov:.d:.ng

o Expanded field clinic opera'blon by use of a mob:.le health unit to
,, 1ncrease4u‘b1]»..1‘zet10n of health service in the three most western

districts.

The resul‘bs of the first Study indicates that t_hie goal of the Papago health staff
and the Indian Health Service regarding nt‘he utilization of health serVices by the
three most Wesﬁern dis‘tricts‘ have been achieved. The rate of increase in all three
-factors, (1) pa.'blent visits; (2) ratio of patients to patient ambulatory care
visits by district of residence; and (3) percent of total population using services
" measured has been the greatest for those districts whose closest and most freq_uently

' u..:ed health service fac:Ll:Lty is. the ‘mobile unit.

More im;pOr'ta'n't 'bhan‘the rate'of increase is the fact that for every measured .
factor ) 'the western three districts are above or equal to thosé numbers for the

'total serv:Lce unlt and for the other distrlcts 1n the' reglonal group.
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Table 2-2

RATIO OF PATIENT AMBULATORY CARE VISITS TO PATIENTS

" Number of Individual Patients

Percent Change

Districts-of Residence Base Year Pre-Starpahc Starpahce Base Year/ Pre-Starpahc Year/
‘ € Yearly.  Year | Year | Pre-Starpahc Starpahc Year
Study Grdups
1. Wesiern Districts -
(served by MHU
primarily) , ‘
® :GuVo. 298 316 034 +6.0 +8.9
o Hickiwan 475 474 - 518 -0.2 +9.3
e Pisinemo: 322 308 343 -4.4 +11.3
. TOTAL 1,095: 1,098 1,205 +0.3 +9.7
2. Northern Districts
(served by Santa .
Rosa Health Center
primarily) '
e Sif Oidak 566 554 546 -2.1 - -1.4
o GuAchi 771 741 799 -3.9 +7.8
TOTAL 1,337 1,295 1,345 -3.1 +3.7
Southeastern Districts
(served by PHS Hospital
OPD primarily) ,
-.@  Baboquivari 635 666 648 +4.9 -2.4
e Chukut Kuk 176 172 176 -2.3 +2.3
® Schuk Toak 345 361 342 -5.3 +5.9
3. TOTAL 1,156 1,199 1,166 +3.7 -2.8
4.  Central District, Sells 1,971° 2,021 2,141 +2.5 +5.9
- (as above) SR
.5, TOTAL: 9 Districts 5,559 5,613 5,857 +1.0 +4.4

1) Data from HIS, September 1, 1976. '
- Includes all persons who received services at all sites by IHS or tnbal staff except Dental -Services.
Excludes all persons discharged from hospitals, :
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PERCENT OF POPULATION UTILIZING ANY AMBULATORY HEALTH CARE FACILITY

Table  2—3

Population:

Number Utilizing

Percent Utilizing

et L S Estimated ,
-Districts of Resldence | HIS Data Base |, .+ Stf rea—l Starpahc | o S Pre- | starpahc
1961 to 1975 ase: Yr rpahc Year ase Yr | Starpahc Year
: ‘ : Year Year

Western Districts : ,
e GuVo 507 298 344 344 58.8 | 62.3 67.9
e Hickiwan 719 475 474 518 66,1 65.9 72,0
o . Pisinemo 529 322 308 343 60.9 58.2 64. 8
TOTAL 1, 755 1,095 1,098 1,205 62.4 62.6 68.7

~ Northern Districts ' ’ v
e Sif Oidak 919 566 554 546 61.6 60.3 59,4
e GuAchi- 1,175 771 741 799 65.6 63.1 68.0
TOTAL 2,094 1,337 1,295 1,345 63.9 61.8 64, 2
Southeastern Districts '
® - Baboquivari 932 635 666 648 68.1 71.2 69.5
o Chukat Kuk 249 176 172 176 70,7 69.1 70,7
e Schuk ‘T_oak 484 345 361 342 71.38 74.6 70,7
TOTAL 1,665 1,156 1,199 1,166 69.4 72,0 70,0
‘Central District, Sells 3,193 1,971 2,021 2, 141 61.7 63.0 67.1
TOTAL 8,707 5,559 5,613 5, 857 63.9 64.5 67,3

From HIS Data Base September, 1976,




B | At present, it appears that the increased home visits, increased use of Sells
. OPD and the mobile unit accounted for almost all the increases in the three

western districts in about equal proportion.
2.2.2 Second Study - Comparable 12 Month Periods Since 19TO/STARPAHC Year

The second study compared health sgervice utlllzatlon for:.

~ ol Cqmparable l2-month periods since 1970
0 STARPAHC Year compared to pre-STARPAHC years 1970, 1971,
1972, and 197k,

?Q In this study, only visits to IHS facilities on the Papago reservation were

tallied. Visits included those to the dental service at Sells, San Xavier,

and Santa Rosa Clinic. Visits excluded were visits to other dembal services,
| all patients who were either admitted or discharged from any hospital, and

outpatient visits to the Sacaton Service Unit. -

’In general, the conclusions of thiS'study'suppcrt the conclusions»of'the first

study, bﬁb;the rates cannct_be directly compared because of the different

methodology.

‘The following is a summary of the major analysis for the seven objectives i

covered in the second study.

i; First Obgectlve

o} To compare the growth in the total demographlc reglster versus
the utlllzlng populatlon.

o To percelve any "real 1ncrease in utlllzlng pqpulatlon 3 partlcularly

- with regard to any MHU-served ‘areas.

1", ," o Flndlgg Rate of populatlon growth between CY 1970 and FY '76 in the
| s three western dlstrlcﬁs,‘on ‘the average, exceed that of the remalnlng
,I,: : e ‘:dlStTICtS, 1. 5 tinmes greater 1n the: case of demographlc,base and 2.3

tlmes in the case of utlllzlng populatlon.'

R v o I ,In the case of MHU activity,. the trend in demographic reglster 1ncrease ,

AP R

in the three western distrlcts was accelerated particularly the utlllzlng

‘ 'populatlon count.
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Second Objective

"0 To compare the development of IHS clinic utilization levels, district
by district and overall.-
o To perceive any ''real” increase in utilization rate, particularly in the
districts served by the MHU. '

} ' 'Findings: Since 1970, utilization has increased ih all districts of the
' reservation, more so in same than in others. Overall, the increase has
E “been quite substantial (about 11% between 1970 and 1976).

The trend towards utilization increase has also involved the three western
districts. Here the increase over the 1970 ratevyas 24% in 1976; 4.7% of
this occurrlng in the perlod of MHU service. This may indicate that the

. uwtilization rate increase during the MHU-sgerved perlod was mostly part of
the general trend toward increased utilization, and at best, only moderately

accelerated by MHU activity dlrectly.

Third Objective"

o To make a general comperison of workload (outpatient visit) distribution

.. - seni =

among the clinical facilities, by district and overall.

L]
o
i

o To determine geographically influenced utilization patterns of IHS clini-

cal facilities on the Papago Reservation.

Findings' Sells clinic serves all reservation districts, same more so than

others. Through the years, the general trend is 1ncreased utilization of
E S Sells by all districts, except San Xav1er.

San Xav1er clinic serves San Xavier district and the off-reservatlon popula=

tion (Tucson) almost entlrely.

_'Santa Rosa cllnlc serves prlmarlly Gu Achl, Hickiwan and. Sif Oldak. In

”1970 it took substantlal workload from Gu Vo and Pisinimo.

‘ The Plslnuno communlty cllnlc, in ‘the years 1t opera$ed (1 day a Week) took

- care of a substantlal amount of the workload at Gu Vo as well as the

.  PlSlnlmO dlstrlct.

@ - : The MHU serves ‘the three Western dlstrlcts almost exclu51vely. In its
' time. of operatlon, it has absorbed all of the Pisinimo clinic workload -

and apparently aboutyl/6~of ‘the Senta Rosa-clinic workload.
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Fourth Objective

o To show the per capita IHS clinic utilization rate, based on the
utilizing population.
o To compare per capita utilization levels among the districts and to show

the changes occurring since 1970.

‘Findings: The general trend toward increased pef cépita utilization is
unmistakable. Some districts lagged behind others in attaining increasged
per capita utilization (note Baboquivari, Gu Achi, Hickiwan, and Schuk Toak
in the 1970-1972 change comparison). In 1976; most of the districts attained

levels between 6 and T visits per utilizer per year.

. Substantial increaseg in per capita utilization in Gu Vo and Pisinimo were

found in the 1970-T2 comparisons, while substantial gain in Hickiwan first

shows in the 1972-T4 comparisons.

The gains in per capita ubtilization in Gu Vo and Pisinimo probably were
stimulated by the opening and operation of the Pisinimo clinic (l day a
week). The gains in Hickiwan probably arose from increase in Santa Rosa

outreach or increased availability of transport to Santa Rosa.

Ostensibly, Hickiwan. alone shows greatly inecreased per capita utllizatlon

in the MHU act1v1ty perlod - but it is difficult to say that this was
caused. by the MHU alone, since the trend started between 1972 and 19Tk,

Fifth Objective

- "v1s1ts for

o To show the change in prdblem-specific workload between CY 1974 and

7Y 1976 (June T5-July 76)‘the‘"year of the MAU".
o To determlne whether a local surge in dlsease prevalence might account

:'for dlfferences in utlllzailon levels.

 Pindings: Except for ”Other Bacterial and Parasitic Diseases", the surges.

or decllnes 1n services for particular problems appear to be randcm.‘ Since

" other bacterial and parasitic diseases" accounted for only 5% of

the v1S1ts in 1976, both overall and the "3 Western dlstrlcts", the apparent

‘increase is insignificant. The overall conclusion is that evaluation of

 utilization is not affected by Shifts-in‘problém'ér.disease prevalence.-
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Sixth Objective

o To campare distribution of workload among -the main facilities serving
the western districts with regard to disease problem categories.
o To ascertain whether nature of problem may have caused selective (or

discriminatory) utilization of facilities.

Findiﬁgs: The nature of the problem obviously affected facility utilization,
particularly when camparing the Sells cliniec and MHU. The higher levels of
MHU wtilization (accounting for 44 to 56% of the visits within problem

class) involved the infectious disease problems plus cardiovascular and
musculoskeletal problems. The higher level of Sells utilization occurred
with tuberculosis (mostly preventive care), venereal disease, neoplasms,
metabolic~-nutritional, mental-behevioral, neurological, and digestive
(mostly dental) problems. The combined utilization of Sells and Santa

Rosa caused & low utlllzatlop of ‘the MHU (between 29 and 38%) in 8 remain-

ing problem areas.

Seventh Obgectlve

0o To show the changes in utlllzatlon of the principal clinical fac1lit1es
available to the western districts since 1970.
o To show spe01f1c utilization levels of Sells, Santa Rosa, PlSlnlmO, and

MHU cllnlcs and changes ocecurring chronologlcally.

Fin&ings: (1) The utilization of the Sells facility'continues to increase,

(2) The MHU has, in essence, taken up the load of the closed Pisinimo clinie,
and has caused decreased Hickiwan utilization of the Santa Rosa clinic, (3)

Years before the MHU arrived, there was decreased utilization of the Santa

‘ Rosa Clinic, by Hickiwan (and even Gu Vo) between 1972 and 197k, An earlier

drop in Gu Vo ut;llzatlon.001ncides with the Pisinimo cllnlc operational

increase. After 1972, the physician was replaced by a CHM at Santa Rosa.
After 1972, all districts 1ncreased their utlllzablon of  the Sells ORD,

B especially Hicklwan, Gu Vo and Gu Achi.
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2¢2.3 Third Study - Pre-STARPAHC Three Year/ STARPAHC Year

The third study compared health service utilization for:
o STARPAHC Year (July 1, 1975 to June 30, 1976) compared
to three past years (1973, 1974, and 1975).

This study measured the changing proportion of patient visits by distriet to
different types of health services, (IHS clinics, home visits, mobile clinic
(1975 and 1976 only), school, and "other" sites).

It also meagured the changing visits to different categories of health providers

(i.e., physicians, CHNs, PHN, Nursing Aides, and Papago Tribal Health workers).
The distribubion of visite by sex, for reservation digtricts y Was also measured.

Visits to the demtal clinic were included in these studies, as in the second

study. Only reservation facilities or services were included.

For comparison purposes ’ the data has been grouped into six sectlons -~ each of
the three MHU districts: Gu Vo, Hickiwan, and Pisinimo; Sells, San Xa.v:.er, and
all others. The others category includes districts 01, 02, 03, 07, and 09.

e During the pas_'t four years (July 1, 1972 through June 30, 1976) residents of ten
‘ ; ‘ dis‘triéts(l) on ‘the Papago Reservsation had a.pproxi_mately 16T,l+59 reported out-
B patient/field contacts for an average of 4.l contacts per population 2 and an -
average Qf 6.6 contacts per utilizing popuia’cibn(B). The average contacts '
‘annually are _ﬁl,864 while there were 6,330 average number of individual eontacts

annually_.

‘ (l) G:.la Bend dlstrlct res:Ldents a.re excluded from ’ch:Ls a.nalys:.s. : . :
,'(2) Populat:.on date used: is based on Sep'bember 1975 1nforma.‘b:|.on as repor‘bed from IL'rIS
(3) Source - HIS prlntouts. " o
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Findings: There are three distinct trends emerging fram the data: (1) IHS

services delivered in the field ou'tpa.‘bient/clinic setting are becoming more

phjrsicia.n oriented and controlled, as reflected in the increasing number of

visits with either the physician or physician assistant listed as primary

provider, (2) home visiting by PHNs hes decreased as percentage of the total,

and (3) utilization rates for females are grow.u.ng more rapldly than utilization

1.
2.

3e

5‘-

9.

10.

o . - g i i b A A T8 g e et

- rgte for males. To summarize:

Total outpatien‘t/field_ contacts have shown a steady increase during
the past four fiscal years.

San Xavier and Sells have the la.rges‘t percent of the population con=-
tacted, and also the highest average number of visits per patient.
Gll Vo is a:b the bottom of the list in the percent of population who
-get serv1ce » but ranks high in the average number of visits per
utilizing popula.t:.on.

Visits by Public Health Nursing pérsonnel dropped sharply in 1973
and have not regained 1972 levels of service in any district exce:pt ;
San Xavier; where in FY 1976 they exceeded the FY 1973 level of service..
Patients living in the Pisinimo and San Xavier districts are the most
likely to receive home visits from PHN personnel Whj’.le thosé living in
_the Sells and Hickiwan district are the least likely to receive such
serviee. | | ‘

Gu Vo patients average more hame visits per population but rank third
(behind San Xavier and Pisinimo) in home visits by PHN personnel.

- The largest decl:Lne in home visiting has been in districts 01, 02, 03,

07, and 09. In 1973, nine percent of all contacts were reported as

home con'bacts.- In FY 19"(6 the percen‘tage dropped to s:Lx percent.

,.*Tota.l home visits have increased by a p<=rcentage of the 'botal health

service. ) ,
Phys:n.c:.ans ass:.sta.nts v1si1:s have increased to res:Ldents of all districts
W:.‘bh San Xavier show:.ng the least 1ncrease.' . ‘

Males outnmber females in six of the ten’ dlstrlc’cs (Gu Voy chklwan,
P:.s:.n:.mo, Sen Xavier » Chukut Kuk, and Schuk Toa.k) but ou‘bpat:.ent field
visits show about 5T percent female to 43 percen'b male ratio. Doctors

,seé_‘ proportionally more males than doy CHM's.
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11.

12.

13.
14,

15,

16.

Dentists report more visits to males than females in Gu Vo, Hickiwan,
and Pisinimo districts. (4 year total).

In those instances where all service reported has been at the MHU
(Sept. '75 to Mar. 1 '76) females were seen an average of 2.3 times
each while males average 2.0 visits each.

Only at Sells do CHM's see more males than they do female patients.
There has been an increase in the number of patient contacts by tribal
health workers. The largest increase is seen in the three districts
served by the mobile unit.

Visits to IPN's as primary provider is approximately double the number
made to RN's as primary provider. |

During the four year period there has been a total of 6,978 v151ts by
tribal health workers and a third of these have been home visits. In
PY 1976, home visité accounted for over half of the tribal visits in
the MHU districts, but less than half of those in Sells and all other

districts were home visits.

SITE OF SERVICE BY TRIBAL HEALTH PROGRAM

Home ' Other Sites

MHU Districts ’ 589 373

‘Sells and All Others , : 650 799
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263 MEDICAL UTILIZATION OF -STARPAHC EQUIPPED FACILITIES AND TELECOMMUNICATIONS
2e.3.1 Medieal Utilization of STARPAHC Equipped Facilities

Visits to the Mobile Clinic during the third reporting period (May through
October 1976) campared very closely with the visits during the first reporting
period (May through October 1975); 1497 vs 1601. Although there were slight
variations in the month vs month camparisons, these differences were considered
insignificant . When the first reporting period is compared with the

third for the Santa Rosa Health Center, we find an increase during the

third period; 2330 vs 2634. This 11.5% increase is attributed to school physicals
and influenza shots during June 1976 and September 1976.

2.3.2 Utilization of STARPAHC Telecommunications

The use of telecommunications for support of the health delivery system has
-declined slightly during the third reporting period compared with either of

the two previoﬁs periods.

On Table 2-4, the change in patient visits and number of consultations for three
reporting periocds are shown. Since it is well known that seasonal illness and
prograns have had a grea.t impact upon visits to facilities » the time camparison
discussed is between May through Octcber of 1975 and 1976 (i.e., the lst and
the 3rd reporting periods).

- There are two known reasons for this noted decline, both in absolute numbers,
‘and as a percent of patient visits. One is that the data transmission |
system has been performing much more successfullyr in the last period. Therefore,

théré is less need for the mobile unit to contact medical records at Sells.’
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UTILIZATION OF STARPAHC EQUIPMENT FOR PATIENT CONSULTATION

Table 2-4

FROM THE FIELD CLINICS TO SELLS
{All Modes of Consultation)

Site
Evaluation Period Mobile Clinic Health Center Total Both Sites
Visits | Consults, % Visits | Consults. % Visits | Consults. %

First 6 months 1,601 308 19.2 12,330 79 3.4 3,931 387 9.8
Second 6 months 1,776 330 18.6 2,883 106 3.7 4,659 436 9.4
Third 6 months 1,497 280 18.7 2,634 88 3.3 4,131 368 8.7
Change in patient visits
(first/second 6 months)

Numbezr +175 +22 +553 +27 +728 +49

Percent +10.9 +7.1 +23.7 +34.2 +18.5 +12.7
Changé in patient visits
(first/third 6 months)

Number -104 -28 +304 +9 +200 -19

Percent -6,5 -9.1 +13.0 +11.4 +5.1 -4.9
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Although the mobile clinic was out of service for only 6 days during the last
period compared with 8 days during the first period, there were ki days when

physicians worked on the unit. This year, more visits to Santa Rosa were for

routine school examinations (September) and for influenza immunizations (October).

These reasons For visits are less likely to generate a need for remote consulta-

tion.

Pe3.2.1 Use of Television

There has been significant turn-over in physician persomnel in the 18-months

of operetion while the CHM complement has remained fairly stable. Although the latest

group of physiciasns' attitude toward the use of television for consultation has
become more negative, the proportionate use of TV by the CHM has not changed
appreciably. These rates are shown in Table 2-5. Although the need for tele-
vision has remained a relatively constant proportion of visits, at 3%, there

was a 15% increase in the number of consultations using television during the

“third period compared with the first period.

During the month of October, the Sells systems  operator was asked to not
transmit routinely the consultant's image via black and white television
to the field, unless specifically requested. Only two requests were made
for the eight consultations during the month. - '

The monthly variations in the rate of TV consultations per pa.t:.ent visits

ranged fram 5.7% to 0% for the mobile cl:.nlc, and from almost ll-% to 0 h%

for Santa Rosa.

The highest' re.tes of teleconsultations for the MHU occurred when two relatively

' 1nexper1enced. CHMs were assigned together in July and ‘August; the lowest: rate
‘for MHU and for Santa Rosa Health Center occurred durlng the months When the

most experienced CHM wes assigned for most of the month.

The"preeeding tables do not include six consultations ‘held between the physicia.ns,

‘at Sells and consultants in Phoenix usmg the slow scan telev131on system. No

eveluation data, was obtained beyond. that reported by the: systems operator.

k fRoentograms were transmltted in all 6 cases.

2-21

LOCKHEED MISSILES & SPACE COMPANY. INC.

PSP RSNPFT T LT TONEET ™ #7127 §




‘ANVAIWOD 3OVdS 2 SATISSIN. A3I3THMDO0T

‘ONI

2z-T

kTable 2-5

PATIENT CONSULTATIONS USING TELEVISION

MHU SRHC Both
Evaluation Periods , No. of TV Ratio: No. of TV Ratio: | Ratio:
: B 5;)51,?: Consults, TV Consults. / \1\/{;)51;): Consults, TV Consults. / Ig;’n g\fl:crsv TV Consults, /
With M. D, | No. of Visits | With M.D. | No. of Visits : No. of Visits

_First 6 months ~ 1,601 49 1:32.7 2,330 63 - 1:37,0 112 1:735. 1
Second 6 months 1,776 51 1:34. 8 2,883 95 1:30.3 146 1:44.3
Third 6 months 1,490 46 1:32.4 2,760 83 1:33.3 129 1:32.9
Change in Patient
Visits/Consultations
(First/third 6 months)

- Number ) =111 -3 +430 .- +20 +17

Percent =6.9% -6.1% +11.4 | +31.7% +15, 2%
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There were 15 x~-ray image transmissions from the MHU to Sells during the third
6-months. This campared favorably with the prior year transmission of 31 x-rays

for teleconsultation PUTrPOSES »

The communications systems elements that. were not usedl for patient consultations
during this period include the ECG, the PAM unit,rand‘the telemicroscope. No
need occurred for relaying pictures from the field clinics through Sells to

Phoenix via slow scan.

2.4 - PERCEIVED VAIUE OF TELECOMMUNICATTIONS

Since the last report, one more series of interviews were campleted in September
by a behavioral scientist from eutside the Office of Research and Development. -A
complete analysis will be finished by May. The following is a brief summary

of his findings. |

Physician's Attitude. There is definitely a consensus among the latest group

of physicians that the TV either color. or black & white, is not needed. They
feel the plcture does not, in most cases, add to thelr ablllty to diagnose. In
the rare cases that it does help, it is necessary to assess its cost effectiveness.
Also, the time required to set up and leave what they are doing is excessive. This

factor is a necessary part of any telemedicine system. However, they all feel the

MHU with voice and data communication is important for patient care.

“CHM Attitude. The CHM finds the system'highly acceptable because it gives direct

-access to medical consultatlon and backup. In most cases, the CHM said it would be

more difficult tO'work alone in isolated settings without STARPAHC. Four out of -
five CHMs feel that TV is important, while all MDs do not. Poor attitude of MD

- toward TV makes CHM not want to use it as much and, therefore, more use of voice

»'only is taking place.

, Other Health.PrOfeSSionals. Many other profe551onals have recommended that STARPAHC

could be used for more things than it is now used for, i.ec., phys1cal therapy and

" health education. This capabillty;in form of external monitors/speakers is avail-
" able in the MHU. SR k '
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Patient Considerations. From the data available, there seems to be no

problem with patients' acceptance., Certainly, utilization by patients has not
declined. The Mobile Unit is seen by most patients as a great convenience and

an improvement in the level of health care. CHMs are well accepted.

Attitude Observations. The perceived value of telecommunication from the

viewpoint of the physicians and the CHM is graatly influenced by the degree
of experience with the system. When the CHMs feels the need for assistance
he welcomes the capability of communicating with the physician. ' The physician,
however, often judges these communications as less necessary when the CHM's

diagnosis or plans are appropriate.

Table 2;6~compares the teleconsultation value judged by both CHM senders and
- physician receivers for the third 6 month study period. Both the CHM senders
and the physician receﬁvers reported 96.47% of the consults were critical/

important or useful -in the care of the patient.

This data is weighted in favor of better describing value'judgéments about
patient consultations from Santa Rosa Health Center (61.4% of total known

consultations reported), than from the Mobile Unit (only 50% reported).

2.5 FATILURE RATIOS FOR CONSULTATIONS

- The following tabulates those patient consultations during which any communications

system failed to operate, and was noted on the evaluation forms by either the

sender or receiver. - Each consult was tallied only once.

The'Table 2-7 shows no significant change in. the failures. as "6mpared with other

: reportlng periods (30 in the first 6 months and 22 in the second 6 months); all -

- are about 18% of the consultatlons reported by IHS staff.

2-24

LOCKHEED MISSILES & SPACE COMPANY, INC.

PRI,



Table 2-6

PERCEIVED VALUE OF TELECONSULTATIONS BY SENDER (CHM)

AND RECEIVER (MD)*

Health Providers (Third 6 months)

Value of Each Consult CHM Sender | MD Receiver | Total of Both
No.| % No.{ % No.{ %
1. Critical for the proper ,
care of this patient ;17 17.9 4 5.6 21| 12,6
2, Important or useful 78 82,1 62 | 86.1 140} 83.8
3. Of little or no value 0 0 6. | 8.3 6| 3.6
Confusing or harmful 0 0 0 of 0
Totals 95 100,0 72 1100.0 167}(100.0
Total forms received 99 76 175
Percent answered 95.9 94,7 95.4
*CHM — Community Health Medic in Field
MD - — Physician at the Sells Hospital
Table 2=7
"CONSULTATIONS SUMMARY
’ Number Consulir:r Qtals =afluzes (%)
Month Fajlures | Repor tefl Consults | Consults | Consults
| Reported by THS Held Reported Held
May 13 45 65 28. 89 20.0
June 10 54 82 18.50 12,2
July ‘ 35 68 20,00 10.29
Aug 33 62 . 3.03 1.61
Sept 21 58 14,29 4.6
Oct 9 42 11.11 2.4
 TOTALS | 35 197 - 374 17.77 9.36
2=25
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Table 2-7 summarizes the failuresrby percent of both consults reported and
total consults held. The latter figure is from the equipment usage log
maintained by the Sells Systems Operator.

Of the 35 patient consultations where a "failure" was reported by IHS staff,
I were data terminal failures, 12 were voice system failures, 1l were color
television rating of either "failed" or "poor" signal quality, and 8 were |
other equipment or systems.

2.6 ~  EVALUATION OF SLOW SCAN TELEVISION

The evaluation of Slow Scan Television for remote medical consultations was

carried out for three areas: (1) Radiology, (2) Skin Tones/Orbital Pictures,

and (3) Microscopy. The general purpose of the radiology evaluation was to
 transmit selected test films from the primery care hospital at Sells to an

expert diagnostic radiologist at the Phoenix Indian Medical Referral Center

and compare his readings (upon special reporting forms) with the originals.

 The general purpose of the skin tones/ofbit picture evaluation was to deter-

mine the adeqpacy of transmitting patient images in color. The purpose of trans-
mitting microscopic»slide data was to test the usefulness, feasibility, and the over-

all capabilities of televised microscopy for'isterpreting smears of peripheral blood "
and bacterial specimen.
2.6.1 Evaluation of Slow Scan Television -'Radiology(l)

Four specific experiments were carried out to evaluateithe radiographic quality
- of the transmitted xbrayS'and to determine the diagnostic validity of inter-
preting transmitted'chest x-rays by an expert diagnostic radiologist.

Experiment 1. (Whole Chest Disc Readings). The three dbjectives established
 for the experiment were tO'determine if:‘ ‘ R o

) Single transmissions of one televised view of the whole chest would
* be a relisble method - for 1nterpreting chest X=Tays.

o The size of £ilm vas related to the reliability.
0 The radiographic 'quality of the film was related to relisbility.

(l) Description and Evaluation of a Slow-Scan Television Link for Remote Medical
Consultations - Radiology, DHEW, IHS Office of Research and Development, :
~ James W. Justice, M.D., USPHS. ,
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Eighty-six chest roentograms were randomly selected from a group of 121 test
films for transmission. The transmitted images were stored on a VAS recorder

disc in the first experiment.

| Sixty-five large chest film sizes (14 x 21 in.) and twenty-one small chest

film sizes (less than 14 x 21 in.) were transmitted.

"Radiographic quality" established to evaluate the transmission of the x-ray
images was defined as adequate or inadequate in the judgment of the

physicians. All films agreed upon by'at least two of the

" ‘three physicians were classified as either adequate or inadequate quality.

Twelve large and three small-size inadequate films were transmitted, while
65 large and 21 small adequate films were transmitted.

The radiologist reader at the Phoenix Indian Medical Cenﬁer was instructed to

report whether each film or televised image was either "negative" or "positive"
for pathology. If the film or image was cOnsidered:"positive",‘then the reader
was asked only to check the tissue, or tissues involved, and mark the location

upon a grid diagram. Analy31s of the televised p051t1ve/negat1ve pathology

- readings by the radiologist were;campared to the p051t1ve/negat1ve pathology

interpretations given to the original films. Comparisons were made on & first

and seconq reading of the original films.

 Results of Experiment 1 indicated that:

0 Reliability is ﬂot‘acceptable for one televised view df the whole chest.
1;Q‘ Tncreasihg the perceived tresolution from 500 to 1,000 lines pei sqperef'
;1nch,by u51ng the smaller 51ze film did not seem to improve the relia-
‘belllty of the 1nterpretab10n and may have made them worse.,
to' Pilms of 1nadequate radiographic quallty seem to be as rellably read
-on television as in the orlglnal form, but the percent agreement in

oth cases is low.

Tt should be noted in the experlment that nnly 18 ;@eil-sized; adequate quality -

-rays and only 15 1nadeqpa$e qpallty x-rayb were transmltted.
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- Experiment IT. (Whole Chest Disc/Videctape Readings). The objective of this
experiment was to measure reliability of interpretation of the readings for the

TV disc storage with those from the videotape storage, and with original films.
The methods were the same as for Experiment I, except for the reduction fram 86

transmissions to 67 due to transmitting or recorder malfunctions.

Results of Experiment II were in agreement with those of Experiment I and the
conclusion is that reliability is not accepteble for either disc or video tape
readings, compared with dual readings of the original films.

Experiment ITI. (Whole Chest Disc/Disc Videctape Readings). The objectives of

this experlment were to:

‘0  Measure reliability of the 1nterpreta$10n using dlfferent transmission
technlques fram those used in Experiments I and II.

o Campare the above objectives for both disc and videotape readings.
The transmission instructions for Experiment III are as follows:

o Three pictures of the same film transmitted.

o One whole chest view transmitted as in Experiments I and II.
'o One view of the upper one=-half of the film.

b One view of the lower one-half of the film.‘

Fifty-two films were transmitted; however, due to a failure to videotape some

transmissions, only 37 of the films transmitted were available for reading all

3 views on videotape.

The rellebllity of the 1nterpretations of the videotape and. disc readlngs
compared with the first reading of the original Tilm was lOO% for the 32
films from the flrst two experiments. of these 32 f£ilms, both origlnal :
readings agreed 30 times (19 negatives and 11 p031tive pathology readlngs)
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| The videotape and disc readings compared with the original readings perfectly
and with each other. The reading of five out of the nine true positive pathology
films (proven by tissue examination) was also 100% reliable for both

| videotape and disc readings as far as the positive and negative pathology
readings; however, both the videotape and disc readings missed the same lesions
a.nd/ or location ‘of the'tissue involved., Fram densitcmeter analysis of the lesions
on original films, there seems to be no consistent explanation for the missed
diagnosis. During the case conference with the radiologist following the
experiment, all nine films and television images were re-read and discussed.
Lesions were seen on-the monitor, but the radiologist stated "were not appre-
ciated when the film 1mages were mixed in with normals;during the transmission

sequence" .

This experiment resulted in the highest reliability indices of the three experi-
" ments. The cost of commercial ‘telephone service rather than FTIS for transmission
would increase approximately three times due to transmitting three views instead

of one for each chest fi,lm.

Experiment IV. (Transmission of Whole, Upper and Lower One-Half, and Enlargement
- of Specified Portion of Chest Films). The objectives of this experiment were to:

io Measure the impact of enlargement of'specified portions’of chest film
upon accuracy and reliability of 1nterpretation. o

o -Pretest another methodology thet more closely simulates the phy51c1an
and consultant interactive mode of transmission, and measure effect

o upon accuracy and diagnosis.

A sample of 22 fihns to be transmitted was selected fram the 54 fihns used in
B Experiment III. The enlarged view of a specified portion of the large chest
- film did not 1ncrease the accuracy of interpretation over ‘the prev1ous1y
‘bra.nsmltted three views for each chest film. ‘

5y B ‘ | | S

LOCKHEED MISSILES & SPACE COMPA_NY\ INC.



2.,6.2 Bvalustion of Slow Scan Television - Skin Tones and Orbit Pilctures

Specific experiments were carried out in twelve days to determine the effective-
ness of the color TV system to transmit edequate skin tones and crhital structure
over the slow scaﬁ TV franm Sells to Phoenix. The experiment objectives were to
identify/distinguish: |
- o Papules or macules of 3 mm dismeter or less upon dark skinned individuals
o Scars as either raised or depressed areas
o -Pupillary size and deta.il.

Limita:bion of camera capabilities resulted in inadequate color differentiation
within the skin tone range of hue :E‘or diagnosis of derma.'bological 1esions. The
;ceal time color system does not show papules or maecules of 3 mm diameter or less
upon dark skinned individuals. The color system also fails to distinguish h,to 5
mm diameter or less red lesions in dark skinned subjects, but does transmit down
-to 3 mm lesions in fair skinned subjects. Streaks of cellulitis (simulated with
" red flow tip merkers) k to 5 mm wide could not be distinguished in dark skinned

- individusls.

Scars could not be conclusively identified as either raised or depressed areas,

unless verbal clues were also given.

Clbse-up views of skin and mucoral sﬁrfaces (i.e. , magnifications of 5 to T times)
showed highlighted areas with a green yellowish tinge. This problem was greatly
reduced by using filters, but persisted. ‘

‘Similar difficulties were encountered in the use of slow scan color transmissions

for ophtha.lmologlc problems. The best color transmissions needed to use 500 watts
of light‘. .This amount was not 'bolera'bed by 'bhe sub,]ects. Excessive tearing ,
res‘ul’ced. Ea.ch 'bear wa.s highlighted and the same green-yellcw hue artifact was

introduced.
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The detail of eye lids, lashes, iris and scleral vessels was good, but more
easily achieved using the black and white system. Both color and bl_a,ck and
white failed to dis’tiriguish pupillary size and detail in subjects with pigmented
irises. Pupillary contours were easily visualized in blue-eyed persons. |

The difficulty of obtaining patients with' skin and eyé problems, plus the time
needed to transmit pictures' in a room not designed for this function, the recog-
nized discamfort to the patients, and the known shortctmings of the system led

to the decision to curtail non-interactive diagnostic research in these areas.

Both color and black and white slow scan systems, however, are available for
direct, interactive use between Sells physicians and Phoenix specialists for
diagnostic problems as the need arises. '

2.6.3 Bvaluastion of Slow Scan TV-Microscopy

The system has been adjusted to transmit adequate color images of peripheral
blood cells at 1500 magnification. Double blind readings are now in progress
with the objective of correct identification of white blood cell types over the

television monitor via the slow scan system.

Attempts to transmit bacteriologicel specimens were not sa.tisfa.c'l:,ory. The
receiver in Phoenix could not distinguish gram positive (red) from gram
negatiire (purple) stained bacteria. in slides with mixed flora. : Neither could -
~rod shapes be distinguished with certainty from cocel due to exceeding the

- limits of resolution in the system. e

Other ‘experiments in progréss izivolVe tra.nsmiSsion of cytology slides for

cancer screening.

2.6.4  Evaluation of Slow Scan Television Summery

- The use of Slow scan television for. the transmiyssionkof x=-ray images vhas indi-
" cated that the hardwere performance seems to be relisble ‘enough end the results
_achieved valusble enough to Justify continued experimentation. '

LOCKHEED MISSILES & SPACE COMPANY. INC.



The use of slow scan éelevision for the transmission of patient examination
images has demonstrated that the existing system requires considerable improve-
ments in equipment, lighting, and space. Under laboratory conditions, LMSC
Engineering has demonstrated that (1) by using Studié quality color cameras
rather than the low-cost cameras presently being utilized, (2) providing studio-
‘type balanced lighting, and (3) providing sufficient space to maneuver this
equipment that quality transmission of color images can be achieved. It is

necessary to demonstrate this in controlled clinical surroundings.

The feasibility of televised microscopy from the technical viewpoint has been
proven; however, it requires considerable experimentation. The combined

problems of optics, alignment, and color quality must be resolved. Resolution
of this problem is the same as for patient examination -- selection of quality

color cameras.
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. Section 3

SYSTEM USAGE

3.1 HARDWARE EVATUATION APPROACH

The Hardware Evaluation Plan (Appendix B) has been implemented during both
the first, second, and third 6-month periods to achieve three goals:

0 STARPAHC Improvement
o Exportability Potential *
o Acquisition of Space System Design Data

Figure 3-1 illustrates the hardware evaluation approach. Acquisition of field
data is accamplished through the individual site personnel daily records (system
operator = telecammunication records s cauputer operator - software/hardwa.re »
maintenance techniciaﬁ - daily ma.intena.nce/ logistic records, site manager -

- summary records ahd IHS daily operation records). Data fram these records

are entered intovfdur ccxnputer-based or manual logs. These log entries are
periodically cross-checked and correlated with the THS medical evaluation data

compilations.

Camputer So:ftware/‘]?eminal usage as showvn in Fig. 3-1 was determined by developing
a new software program (STAT5 - On-Line Terminal Stetistics). STAT5 allows the

user to access five reports which yield usage data.

Raw data in each of the four cmnputer-base& logs are reduced to a summary vprin'li-‘
~out giving pertinent data as indicated in Fig. 3-l. Next 3 the reduced raw data

o ~are subjected to an analytical process “that yields products such as arithmetical

v"ratio,' usage trends, performance acceptability ratios, cost effectiveness ’ trans-
: mlssion usage time, monthly compa.rison, a.nd frequency/dls'bribution of equ:.pment

uaage .

Usage date on subsystem equlpment o’cher than Teleccunnunicat:.on Equa.pment (TCE) 3
€egs, Quiaotoa Relay Station (QBS) eq_uipmen‘c R MHU vehicle and swporting equipment,
computer a.nd perlpheral supporb equipment 5 and power equipment are collected from
'bhe main'bena.nce techniclan's daily records and from the MHU user' s daily opera=
tional notes. Durmg this reporting period, the new slow-scan TV equ:.pment was e

' 1nsta]_'l.ed and was well recelved.
T - 3-1

% Potential for use in cother areas. =
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3.2 TELECOMMUNICATION EQUIPMENT (TCE) USAGE

The cumulative total TCE usage one and one-half year box score for all TCE
types is shown in Table 3-1, which liste the use, quality, and purpose of the
equipment. Failures occur when, in the judgment of the system operator and/or
the health care personnel, the transmission is not acceptable. A quality
rating ranging fran Excellent to Failure is used in the evaluation process.
Accuracy of quality of tfansmission (for evaluation purposes) always assumes

a good or excellent rating. Raiings of Fair, Poor, or Failure constitute an

anomaly and are isolated for detail analysis.

Table 3-1 shows that the,number of telecommunications during the third 6-months
slightly declined over that experienced during the prior two 6-month periods.
Comparing the firet 6‘months against the third 6 months, for seasonal camparison,
shows that there was a 5.3 percent decrease during the third 6 months. Failures
showed a significant reduction during the third 6 months (19 compared to an
average of 38 failures for the prior cone year). The quality of transmission
increased to 91.9 percent in the third 6 months compared to 90.0 percent in

the Good quality for the first end second 6 months. ‘ '

The most significant difference between}the first year and the third 6 months
is the high percentage attributed to medical use (62.3%). This is attributed
primarily to the increase in the number of telecommunlcatlons between the
CHM/Phys1c1an. Gross PARs for the third 64months is slightly unprcyed;over
the prior year due to the reduced number of:failures experienced dLring the
third 6 mcnths.‘ Table 3-2 provides data on each of the months making up the
third 6 momths. Tt 1s noted that during September and October, there was a

significant increase in the CHM/Phy telecommunlcatlons and decrease in the MED/

'Adm1n telecommunlcatlons. This is attributed to change of personnel (less

S xperienced CHM’s and RN's in the field) and the improvement in VHF performance.
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Table 3-1

) ‘TELECOMMUNICA‘TI-ON TCE USAGE BOX SCORE
(18 Month Operation):

. Use Quality Purpose
Equipment Type - . Not Trbl CliNt/ | MED/
Lo Telecom : Failures | Exc.. Cood Fair | Poor Acc c/0 Shoot Comm, | Cont. | phy. Adm,
All Starpahe (Lst 6 months) 1,976 43 33 1,764} 95 41 43 177 26 611 | 194 473" 495
““All Starpahe (2nd 6 im'mﬂlé) 2,022 33 ,793 | 149 44 33 121 12 158 188 330 713
- All Starpahe (3rd 6 months)_ 1,872 | 19 7 1,721 107 +18 19 . 88 1 172 145 610 356
Grand Totals - o 5,870 . .95 43 5,278 351 103 95 386 39 1.541 527 1.613 1.764
: S : (3,377)
» S ~ . , 18-Month
- Performance Acceptability Ratio. (PAR) 1st 6 ?Ionths 2nd 6 }Ionths 3rd 6 Months Oper@tion
F () (0 () (1)
e Gross o [y Failures Y o g .
<~ PAR S (l Telecomnumications) 100 = oT.82 98.37 98.38 98..19
"o Net e Anomalies (fair, poor, failures)) o 1 o P
 PAR = (1— Telecommunications 100 = % 90. 94 88.82 92,30 90.69
e _ Medical Purpose (CHM/PHY & MED/ADM) - _ - s .
o’ Medical Use = Telecommunications 48,99 GL.47 62,28 57,48
. . R _ Teleconsultation Contacts (CHM/PHY) ’ g > = T
o Teleconsultation Use = - Telecommunications 23.94 26,21 32.58 27,58
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Table 3-2

TELECOMMUNICATION USAGE BOX SCORE/MONTH
" (Third 6 Months)

‘ ‘ : Use : Quality Purpose
1976 ‘
: Telecom | Failures | Exc., | Good | Fair | Poor | Failure | C/O Trbl. Comm, | Contr, Chm/ Me(_i/
, Shoot Phy. |Admin,
May 256 - 2 0 221} 10 { 6 2 23 0 58 25 67 72
“{ June 438 : 5 2 3951 34 2 5 22 0 106 41 129 140
July “325 | 5 2 2831 30 5 5 15 1 57 26 135 91
August 287 | 0 0 o79] 6| 2 0 7| o | 56 17 133 74
September 287 6 -3 263] 13 2 i 14 0 Yy 20 113 63
October 279 1 0 263 14 | 1 | 1 7 0 107 16 33 116
TOTALS 1,872 19 7 1,721} 107 18 19 88 1 472 145 610 556
: ' ' (1,166)

Medical Use




3.3 QRS USAGE

The QRS equipment operates Monday through Saturday. The power supply configura-
tion consists of a wind driven generatoi' (WDG) as primary power with a 6 kilowatt
diesel generator used as backup. A 2.5 kilowatt propane generator is available
for switchover in an emergency. The diesel generator has a 300 gallon tank and
an auto-control circuit. The WDG and diesel power systems usage are monitored
by strip recorders located at the hospital's operator console. The WDG operated
approximately 400 hours (50% of required) during the third 6 months.

The QRS has fixed antennas for comnunica‘bicf_l with Santa Rosa and Sells and a
rotatable antenna which is directed to the MHU. The rotateble antenna operated
100 days ou't of the 103 days needed. Three days were needed for maintenance

and repa.:l.r .

The Bramco Decoder/Encoder installation between Sells and the QRS has continued
to perform excellently and has alerted personnel to the status of the QRS power

source with a time-line record.

‘3.)+ MHU USAGE

The MHU was in continuous use (4 days a week) during the third 6-month operational
period except for two 2-day out-of -service periods due to mechanical failures and

. a one L-day out-of-service period due to unavailability of medical staff (8 days
total). The Tra.veleze trailer equipped with VHF voice and digital data capa.bll:rty
served durlng the ’two 2 days out-of-serv:.ce period, ‘thus keeping health care
:unpact to a minimum. An a.verage of Tl miles per week were traveled dur:l.ng 'bhe
“third 6-month opera.“cional period, bringing the total miles traveled during the
'third 6-months to 6179 miles. A total of 20,204 miles presently is on the vehicle.
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3.5 COMPUTER AND PERIPHERAL EQUIPMENT USAGE

During the first year of operation, 'bhe canputer was one of the major main-
tenance items. A sumery of the canputer usage during the first year and the
"~ third 6 months showed the following

lst=Year 3rd 6-Month

Operation Ogere:bion
Total Operation Time (Hours) | 2050 1377
Total Operation Downtime (Hours) 250 31
Percent Operational Downtime - 11.1% 2.2%
Total Varian Service Calls o , 13 ; L
Noe. of Operational Days Between Fa.llures o 22 32.5

No. of Operational Hours of Each Failure 20,4 ' T.8

All of the above usage statistics show a significant improveinent over the prior
one-yeax pei‘iod..' The UPS was installed and checked out June 20, 1976, which

accounts for this improved opera'blonal record.

3. 6 COMPUTER SOFTWARE/TERMINAL USAGE (S_ee\ Glossary of Computer Terms, pg. v ) =
3.6.1 ~ Camputer Software |

The eompu“ber software is divided into two major functions: (1) Data Concentrator

_ and (2) MEIDICS Application Software. Genera.lly, the MEDICS Application Software _
usa.ge reflects about 30 percen'b of the to‘bal computer usage, and the Data Concen-
.trator function utilizes about T0 percent.

- The usage of the Data Concentrator » MEDICS, and the termlnals was related to the
number of requests recorded. ‘There are approx:.ma:bely three lines of 1nput
associated with each request for the Data Concentra.'bor. *.These' inputs averaged
between 1200 and. 1500 per mon'bh., .

The MEDICS software usage is dlvided into three categorles (l) Users, (2) Program
Usage, and (3) Data Base Usage. Relationship between Program and, Data Base is
illustrated in Fig. 32. ‘ ‘ ’
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PROGRAMS

DATA BASES

CAN ACCESS ALL DATA BASES.
OTHER PROGRAMS CAN ONLY ACCESS ASSIGNED DATA BASES

Fig. 3-2

Programs/Data Bases Relationship

INPUTP ACMED SCHEDULE GUIDE IMS TESPAT STAT3
MEDICATIONS GUIDELINES TEST DAILY
—  BaTa. [ o o L Shepuces OF SOMMARIEs | [ PATTERN USAGE
REPORTS CARE c/0 STATISTICS
RETRVL MEDS NURSE STATS STAT
TABULATIONS (AMINPT) STANDARDS CURRENT WEEKLY
L LisTS | L] stores OF —{ ON-LINE USAGE
REPORTS MEDICATION CARE STATISTICS STATISTICS
DATA DATA
UPDATE il
ON-LINE
DELETES / ] TERMINAL STAT
—{ CHANGES |-o Pl SN USAGE FILE
DATA STATISTICS
Y ] 1 1
ACTIVE EQUIP-
DISEASE OUTPATIENT INPATIENT
PHARMACY | | MEDI- SCHEDULE MENT
sy LIBRARY RECORDS RECORDS oA
! 1 ! 1 1 1 !
iNvUTP |, | RETRVL | & |UPDATE | PROGRAMS




The eight main users of MEDICS are Sells Medical Records, Programmer, LMSC,
HPSC OMIS, Paramedics, Santa Rosa Medice.l Records, Nurses, and Others. Sells
Medical Records, IMSC Programming, and the Santa Rosa Medical Records account
for 87 percent of the total usage. There are five main programs available to
the users: (1) RETRVL, (2) INPUTP, (3) SCHEDUIE, (h) UPDATE, and (5) OTHERS.
The RETRVL, INPUTP, HIS, and SCHEDULE account for T8 percent of the total usage.

There are 3 main data bases: (1) Schedule, (2) Equipment Records, and (3) Active
Medications. The Schedule and Equipment Records data bases account for 93 percent
of the total usage. ' '

3.6.2 Terminal Usage

In determining terminal usage, bo‘bh the statistics on the Data Coneen‘bra.tor and.
MEDICS Application program usage were reviewed. Those terminals deirc»ted primarily
to patient health care represent 81 percent of the toﬁal terminal usage. These
terminals are located in the Sells Medical Records (3), Santa Rosa Clinie (2),
MHU (2), San Xavier’Medical Records (2), and the Pharmacy (1). The remaining
terminals reflect such patient health care usages.as the IHS patient smmnaries;
and this usage represen'ts about 10 percent. Thus, a total of at least 9l percent
of all terminal usage can be attributed directly to patient health care. The

remaining 9 percent is primarily devoted to Equipment Records data base usage

and checkout.

3.7 POWER EQUIPMENT USAGE'”

o

, '_Pcwer equipment (generators) are used ‘at the HSSCC, LHSC, QRS, and in the MHU.
" Total usage time is recorded by running the meters on the MHU, LHSC yand H3SCC
equlpment and by 'beleme'try record:.ng’" aL QRS. ‘

The Sells Hospi'bal genera:tor operates as a backup to. the ubility power. During
power variations from the utillty supply, the Uninterruptible Power System. (UPS)
ma.:mta:.m a stable source of power. - The UPS has operated successfully during -
every power outage and provided a significant improvement in the canputer

operation time.
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LHSC propane (LPG) generator is‘ used only in emergency when the mgin utility
power shu'bs down. There has not been a reported emergency incidence where
'th:Ls was requ:.red. The generator is exercised once a week for 15 minutes
during routine maintenance checks (18 hours over a 6-month perlod) An
incinerator has been 1nsta.lled. at the IHSC to burn infectious waste. This
installation involved tieing in‘bo 'bhe LPG line leading fram the tank to the
55 KW étandby generator. A routiné weekly check on the tank's capacity is
carried out.

QRS auxiliary generators (diesel and the LPG) were overhauled during this

period. The overhauls were programmed maintenance.

MHU a.ﬁxiliary generator in ‘the vehicle as well as the _tra.iler generator are

operating satisfactorily, requiring only preven‘cive and routine maintenance.

3-10
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Section 4

HARDWARE EVALUATTION RESULTS

b1 UTILIZATION AND PERFORMANCE OF SYSTEM EQUIPMENT

The utilization of system equipment with emphasis on monthly trends, failure
rates, nigh/low usage, and ratios between medical use and communication for
other purposes (not relsted directly to medical) has been analyzed and is

presented in summary form.

:Three major data sources were Va.va.ila.ble fox; analyzing and determining the
utilization and performance of the system equipment: (ly) The Telecammunica-
tion Equipment (TCE) usage log (contains performance data on 24 TCE types --
see Table 4-1), (2) Usage Data on equipment at QRS, MHU Vehicle, Camputer,
and Suppor'ting Peripheral Equipment, and Power EQuipment, and (3) STATS - On-
Line Terminal Statistics Program report on the camputer software/teminal

usage.

Month]y data are presented covering the current 6 months and are compared to
the first 6 mon'bhs, and the overall one and one-ha]f year. One and one-half
year totals are also given on a mon'_bh-'bo-mon’ch basis for an overview of the

opera'biori_ fram start to the end of this reporting period.

Telecamnunications are defined in accordance ~'w1‘th' the purposes that they serve.
Engineering 'belecommunications are concerned with cheekou‘b troubleshooting,
commum.catlons ('between engineering personnel a.nd/ or englneerlng personnel and
health care person.nel), and con'brol s1gnal transmissions. Medical telecomnum.-
cations are concerned with contacts between the CHM/Physwlan and Medical and.

: Admin:.stration personnel.. Teleconsultations contacts are. speclf:.c medical
'communica.tions 'between the CHM and the Phy'sician. ‘
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Table 4-1

GLOSSARY OF TELECOMMUNICATION EQUIPMENT TERMS

Telecamunication
Equipment 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, Phy31c1an
(HSSCC)

Black and White TV, Slo-Scan

(HSSCC)
Handsfree, MUX

-Handsfree, TV

‘Privacy, Audio, Remote

Hotline

- VHF

Order»Wire

LOCKHEED MISSILES & SPACE COMPANY,

- slo~-gcan system. -

‘remote facility. -

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

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

Laboratory microscope which includes binocular
microscope, light source, light filters, camera
adapter, and color TV camera.

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

Black and white camera in physician's console used
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

mount, X-ray viewer, and local camera control.

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

: The TV handsfree intercam generally used as backup

for the MUX handsfree intercom.

- The privacy audio channel used for private conversa-
-tions between CHM and the Physician.

“Includes the
CiM hand/headset at the remote fa01llty.

The hotline is the camunication link between the
Operator's Console, and the CHM is the link in a
When one handset is removed from
its cradle, the unit at the other end rlngs until

'1t is answered.

'The VHF radio system used when the MHU is enroute

or the microwave system is not operational.

A special audio channel within the microwave system
used primarily for maintenance and troubleshooting.
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Teble 4-1 (Comt'd)

Telecommuhication
Equipment Type

Description

Telemetry (QRS)
ECG
Heart Sounds

VIR

Audio/Instrumentation Recorder

Slo-Scan

Color Camera Phy (HSSCC)

PAM -

Telecoupler

Telemetry Remote Camera, ;
‘Control

PRC Camera

- Community TV and Aﬁdio

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

The Cardiostat T single-channel electrocardiogram
unit ineluding the transmitter (oscillator).

The "Tonoscope" or battery-powered stethoscope used

~ primarily to transmit heart sounds.

The Video Tape Recordertlocated in the camunica-
tions rack (HSSCC) used to record incoming video
from a remote facility or local fram the Physician's

"“Room.

The audio recorder located in the camunication
rack (HSSCC) used to make audio recordlngs and
to record ECG's.

The Slo-Scan units at HSSCC and PRC used to transmit/i
receive X-ray images, photographlc, and graphlcal
data.

“.Color camera in Phy3101an s Roam to record color

image of patients, etc., prlmarlly fram Slo-Scan
transmission.

Port?ble Ambulance Module (MHU and Sells Emergency
Room

The telephone acoustical coupler located at the -
Physician's Console used to patch the handsfree
intercam into the dial telephone for calllng the
lab, medical records, etc.

The Remote Camera Control Units located at both

the Operator's and Physician's Console at HSSCC

used.: to remotely control TV cameras at either

remote facility.

 B&W Camera'installed in the Phoenik Indian .

Medical Center. ‘Used for transmittal of

images to Sells via Slow-Scan TV.

'HSSCC consoles equipped to transmit community/
- educational video to the MHU which dlsplays it

on externally located monitors.
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I Medical Telecammunications/Teleconsultaetim Contacts (CHM/Physician
and MED/Administration)

The use of the STARPAHC system by the heélth care personnel is presented in

Table L4-2 , which summerizes the total activities over the third 6-month period

and gives a comparison between total Telecommunications » Medical Telecommunications,
and Teleconsulta.tion contacts. The most signif:.cant factor is the monthly increase
of the medical telecommunications for 4 months (June through September); equally
important is that medical use accounted for 62.28 percent of the total Telecommuni-
cations. (Teleconsulteation contacts accounted for 32.58 percent, while transmissions
between MED/Adminls’cration accounted for 29.70 percent). The increase in tele-
‘consultation contacts over MED/Administra.tion is & reversal of ‘the trend observed

in the first year and indicates that there is more participation between the CHM/

- Physician as experienced with the system increases.

The monthly fluctuations in the use of medical telecammunications is attributed to
several factors. CHM's Evelyn Tom and Angelita Williams replaced CHM's Ken
Tiokasin and LPN Susan Trama on the MHU June 16, 1976. The relatively inexperienced
replacement team found the need to cammunicate with the Sells Physician on & more
frequent basis; The two MHU CHM's were subsequenfly monitored by Ken Tiokasin

who wes stationed at Sells‘, which further affected the number of telecommunications,
Other factors that affected the mmber of telecommunications were the 2-day and |

the one l&-day out-of-serv:l.ce periods for the MHU.

4.1, 2 | Pelecommunication Usage Ana.lysis

| Ta'ble ll--3 sumarizes, on a monthly basis s the usage in 'berms of Use 3 Quallty, and
Purpose for the first year of opera‘tion. Table Lk mzmma.rizes on a monthly basis,
the third 6-months ‘usage. Comparison on a month-to-month basis (May 1975 vs May
1976) one sees that fluc'buations in the number of 'belecomnunicat:.ons do not’ corres-

pond on a monthly basis.
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Table 4-2

TOTAL TELECOMMUNICATION/MEDICAL

TELECOMMUNICATION COMPARISON

'ANVAWOD 3JDVdS 2 SATISSIN d33aHMDOM

Month 1976 Total‘ : Medical Telecommunicatio_ns
Telecommunications Chm/Phys. Med/Admin,
May 256 67 72
June 438 - 129 140
July 325 135 91
August 287 133 74
September 287 113 63
October 279 33 116
TOTALS 1,872 610@ 556
(1,166)
Medical Use

(a) Teleconsultation Contacts
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Period: .01 May 1975 through 30 April 1976

Table 4-3

- TCE USAGE BOX SCORE/MONTH

Use Quality Purpose
oo (2) i , . o Trhl- Chm/ | Med/
Try | Fail | PAR Exc. | Good | Fair Poor Fail c/0 shoot Comm, | Cont, Phy. |Adm,
May 1975 216 | 4 98. 1583 1 208 2 1 4 9 2 57 17 37 94
‘ ‘ 96.176
June 1975 240 4 98.33 2 222 9 3 4 25 4 110 5 27 69
: . : 93.33
July 1975 342 6 98.25 8 296 25 7 6 40 1 119 32 64 86
‘ 88,89
August 1975 465 6 98.71 5 389 | 44 21 6 51 7 113 58 145 91
: 84,73
September 1975 484 | 14 97.11 16 443 9 2 14 33 12 132 42 138 127
94,83
Octoher 1975 229 |- 9 96. 07 1 206 6 7 9 19 0 80 40 62 28
90.39 ‘
November 1975 275 3 98.91 0 2606 | 11 1 3 10 5 90 32 78 60
L 94..55 :
December 1975 308 5 98.38 0 266 | 26 11 5 31 2 81 33 63 | 98
86. 38
January 1976 359 6 98.333 0 313 | 32 8 6 6 0 83 27 106 137
’ 87.19
February 1976 269 4 98.51 0 234 | 21 10 4 16 1 61 27 45 119
86.99
March 1976 386 7 98.19 0 332 | 38 9 7 32 3 54 23 88 186
( 86. 01
April 1976 425 8 98.12 3 388 | 21 5 8 26 1 89 46 150 113
1 92.00
Annual Tdtals 3,998 | 76 98. 1053 36 3,557 {244 85 76 298 38 1,069 | 382 [1,003 (1,208
89.87

(a) Gross PAR
(h) Net PAR
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:Per’iod: -1 May 1976 through 31 Oéfober 1976

'TCE USAGE BOX SCORE/MONTH

Table 4-4

Use Quality Purpose
‘ - (@) ' s . : Trbl- ; Chm/ | Med/
“ Try |[Fail PAR Exc. G9°d F.‘zur‘ Poor | Fail | C/O shoot | Comm. Qont. Phy. |Adm.
May 1976 256 | 2 99.21% 0o | 238 10| 6 2 | 23 0 69 | 25| 61| 72
: 92. 96
June 1976 438 | 5 |98.85 2 395 | 34 | 2 5 | 22 0o | 106 | 41| 120 | 140
/ e 90.63 ‘ f ~
July 1976 325 | 5 |98.46 2 283 | 30 5 | 5 |15 1| 57 26 | 135 91
]80T »
August 1976 287 | 0 [100.00. o | 219| 6 { 2 o | 7 0 56 | 17| 133 | 74
S S 9T '
September 1976 287 | 6 [97.90 3 263 | 13 | 2 6 | 14 0 77 | 20| 113 | 63
e o 92.68 . -
October 1976 279 | 1 |99.64 0 263 | 14 1|1 7 0 107 16 33 | 116
o : 94.26
Third 6-month | 1,872 | 19 ,98.98% 7 {1,721 | 107 | 18 |19 | 88 1 | 412 | 145 | 610 | 556
Totals 92,30 ‘ : '

(a) Gross PAR. -
“(b) Net PAR




Variations are primarily random and are associated with personnel assignments/
locations, availability of the equipment, and unique situations, e.g., immuni-

zation requirement increases. Table 4-5 shows the usage by TCE type for the last six

months of operation, Table 4-6 shows the usage by TCE type for the lst year of operation.

Comparison on & month-to-month basis, one sees that the most used TCE during the
first year repeated itself in the third 6-months. The TCE list used during the
first year of operation was modified for the third 6-month period to reflect the
addition of a color camera at the HSSCC and a B&W camera at PRC for slow-scan TV,
and the communlty TV and audio capability added between the HSSCC and the MHU.

These tables are significant because the use data portray the continued high
monthly number of telecommunication transmissions (312 monthly average compared
to prior year monthly average of 333), the low monthly failure rate (3 monthly
average compafed to prior year monthly average of 6), and the resultant High
Performance Acceptability Ratio (PAR)., The quality of transmission remains
predoﬁinantly good. . Medical use accounts for over 60% of the total telecommuni-

cationé.

Number of Telecommunlcatlons. Figure 4-1 preSents a summary of one‘and one-half

years fAleuommunlcatlons on a month-by-month basis. Average monthly telecommuni-
cations for the first G-momths (May-Oct. 1975) were 329, for the second 6 months
,_,(Nov. 1975-April 1976) were 337, and for the third 6 months (May-Oct. 1976) were
5%2. “High and low variations between the three 6-month periods showed fairly good
' orrelatlon although the high number of telecommunlcatlons in the first 6-months
occurred in the August-Septerber time period, whlle the third 6-month high occurred
1p,JUne. The lowest number of telecammunlcatlons occurred in the first month of
'&peration (216 - May 1975). This is attributed to the startup nature of the program.
Lowest number of the secoud 6-month period occurred in Feburary 1976 (269) attri-

:"‘*huced ‘to an 1nfluenza epidemlc that curtalled teleconsultations.  Lowest number

of the third 6-month period occurred in May 1976 (256), attrlbuted to having the
most experinnced personnel a551gned to the MHU and to shorter monthly work periods
: (16 days vs 18 days) '
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Table 4-5-

A T e USAGE TABULATION/TCE TYPE

‘Period: 01°'May 1976 through 31 October 1976
r Use . Quality , , Purpose
0 - | PaR®) ; ‘ i Trbl- Chm/ | Med/
9 Try |Fail %) Exc, | Good | Fair | Poor | Fail | C/O shoot |Comm. | Cont, Phy. |Adm.
% 01 Color TV, Pat View 145 0:1100,00 1 114 27 3 0 | 23 0 1 1 114 7
m 02 Color TV, Pat View Mic : 1 0 1100.00 0 0 1 0 0 0 0 o |0 1 0
o 03" Color TV, Lab Mic 7 1 85.71 0 6 0 0 1 5 (i 2 0 0 0
04 B&W TV, X-Ray 25 0-.1100,00 0 22 3 0 0 7 0 3 0 15 0
§ 05 B&W TV, Phy (HSSCC) 132 0 1100.00 0 129 3 0 0 8 0 2 0 88 34
0} 06 B&W TV, Phy X-Ray (HSSCC) o] o - 0 0 0 L 0 0 0 0 0 0
9 07 Ha.ndsfree, MUX 335 2 99,40 1 297 32 3 2 7 0 41 0 143 144
o 08 Handsfree, TV = . 7 0 lO0.00 0 7 0 0 0 2 0 1 0 0 4
o m 09" Privacy Audio (Remote) 113 2 98.23 0 107 1 3 2 1 0 27 0 20 65
. 10 Hotline g - 528 6 98, 86 0 519 3 0 6 S 2 0 179 0 131 216
o) 11 . VHF . ' : 154 0. 1100,.00 1 141 9 T 0 1 0 141 0 2 10
; £~ 12 Orderwire 31 0 |100.00 0 31 0 G 0 0 1 30 0 0 0
) 5 13 Telemetry (QRS) 127 | 1:} 99.21 0 122 3 1 1 0 0 2 | 124 1 0
i 3 . 14 -ECG . 2 0 1100.00 0 1 1 0 0 1 0 0 0 1 0
s (3; 15 Heartsounds j - 5| 2 | 60.00 0 2] 1| o 1 4 0 00 0 1 0
LM 16 VIR 15| 0 |100.00 0 6] 9| o 0 4 0 4 0 3 4
17 A/I Recorder ©) 1 0 1100,00 0 17 0 0 0 1 0 0 0 0 0
(@) 18:Slo-Scan, X-Ray & Data 32 1 96, 87 0 23 81-0 1 17 0 6 1 5 3
0 19 Color Camera, Phy (HSSCC)( ) 1{ 0 |100,00 0 il ool o 0 1 0 0 0 0 0
< 20 PAM : 0 0 - 0 0 0 0 0 0 0 0 0 0 0
; 21 Tel-Cplr - ! 120 3 97.50 ’4: 108 3 2 3 1 0 32 0 21 66
b 22 Telemetry Remote CC 90 1 98.88 0 83 3 3 1 2 0 0 21 64 3
=< 23 PRC Camera . : 0 0 = 0 0 0 0 0 0 0 0 0 0 0
: 24 Community TV & Audio . 1 0 [100.00 0 1 0 0 0 1 0 0 0 0 0
% Totals - i 1,872 1 19 98, 98&’3 1 1,721 | 107 18 19 88 1 472 145 610 556
: f ~ 92.30 ‘ o

@ Perfoi'manée Acceptability Ratio (Gross)
(b) Performance Acceptability Ratio- (Net)
{c) NEC slo-scan receiver and camera installed during this period.
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Table 4-6

USAGE TABULATION/TCE TYPE

01 May 1975 through 30 April 1976
Use Quality Purpose
= :
Try |Fail| ?%‘)( Y | Exe. | Good |Fair | Poor | Fail c/o :‘lf:;; Comm. |Cont. gﬁ;‘/ X[;:l{
01 Color TV, Pat View 369 {15 | 95.93 8 265 | 60 22| 15 [ 133 3 11 1 193 28
02 Color TV, Pat View Mic 17 | 2 | 88.23. 0 9| 3 3 2 9 1 0 0 7 0 ]
103 Color TV, Lab Mic 29 | 3 | 89.65 1 19 4 2 3 20 2 1 0 5 1
04 B&W TV, X-Ray - 58.] 4 | 93,10 0 46 41 4 4 | 25 0 1 0 31 1
05 B&W TV, Phy (HSSCC) 335 | 4 | 98.80 9 323 6 2 4 21 0 9 0 145| 160
06 B&W TV, Phy X-Ray HSSCC 01} o - 0 -~ 0 0 0 0 0 0 0 0 0 0
07 Handsfree, MUX 721 | 10 | 98.61 6 620 1. 69 16 10 17 4 65 0 262| 373
08 Handsfree, TV 12| 2 ] 83,33 0 9 0 1 2 3 1 1 0 4 3
09 Privacy, Aud, Remote 165 | 1 | 99.39 5 1128 | 26 5 1 3 0 15 0 52 95
10 Hotline 1,112 [ 10 | 99.10 - 5 11,085 | 10 2 10 13 9 515 0 181 | - 397
11 VHF : 385 | 4 | 98.96 3 360 | 10 8 4 3 8 338 ] 2 34
12 Orderwire 77 1.2 | 97.40 0 - 74 0 1 2 1 3 72 0 0 1
13 Telemetry (QRS) 337 | 2} 99.40 4 327 1 3 2 3 2 23 | 306 3. 0
14 ECG ' 6 | 0 [100.00 0 4 2 0 0 3 ()} 0 1 2 0
15 ‘Heartsounds 14 1 92.85 0 6 3 4 1 4 2 0 0 8 0
16 VTR 33 | 3 1.90.90 1 22 2 5 3 3 0 0 0 16 24
17 A/I Recorder 1] .0 {100.00 0 1 0 0 0 1 0 0 0 0 0
-’18 Slo-Scan (X-Ra; )(b) 26 | 0 - 1100.00 0 18 8 0 0 13 0 1 0 9 3
19 Slo-Scan (Data) 141 1. 192.85 1 10 2 0 1 10 0 1 0 1 2
20 PAM o] 0o | - 0 0 0 0 0 0 0 0 0 0 0
©21 ' Tel~Cplr 149} 2 | 98.65 0 111 | .32 4 2 0 0 16 0 41 92
22 Telemetry Remote cc ‘ 138 {10 | 92.75 2 120 2 3 10 13 3 3| 714 41 4
Annual Totals 3,998 |76} 98.09 36 3,557 | 224 85 76 | 298 | 38 {1,069 ) 382 |1,003}1,208
L 89,88 ~

(a) PAR — Performance Acceptability Ratio

(b) Infotechnics slo-scan equipment being evaluated
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| ‘Fig. b-1  Telecomnmunications Month-to-Month

(One and One-Half Year Data)



Checking the maximum difference in telecammunications between any two months
during the first, second, and third 6-months shows a difference of 268, 156,
and 182, respectiVely. Checking the maximum difference in telecommunications
between each preceding month for the three 6-month periods shows a difference
of 255, 117, and 182, respectively. The larger difference in the first 6-months
was interpreted as due to the shakedown factor, whereas the second 6-months
smaller differences were demonstrating a more stable period with differences
in monthly telecommunications smoothing out. The third 6-month differences
varied widely in the first 2 months of that period (May-June); however, after
-that, the differences were considerably‘less;\ The large difference in the
first 2 months is attributed to the relatively inexperienced health care

personnel assigned to the MHU in June.

Performance Acceptability Ratio (PAR). The PARs are listed in Tebles 4-3
"~ through L4=6 for each month and for each of the TCE types. In assessing the

percent of success as a ratio of the number of failures to the number of
transmission (gross PAR) for the third 6-months as compared to the first year
of operation, shows 99.0L percenf to 9T.TT percent, respectively. The percent
of success as a ratio of the total mumber of failures; poor, and fair to the
number of transmissions (net PAR) for the third 6-months as compared to the
first year of operation shows 92.46 percent to 91.48 percent. Reviewing each ;
month's PAR for the third 6-months shows ‘the maximum percentage dlfference
between any month was 4 percent, which campares favorably with the 3 percent

dlfference recorded during the first year of‘operamion.

Quality of Tramsmission. During the third 6-months, there were 1728 trans--

missions of Excellent/Good quality out‘of“e'total ef 1872 telecamunications,
or: a net PAR of 92. 30 percent, Excellent ratlngs were reserved for v1deo
transm1551on with excellent contacts and dbservatlons of mlnuxe detail. - The
reduction in tham,quallty rating noted in the second 6-months has continued
durihg the third 6-months which is attributed to the operator's critical judg-
ment. The mumber of excellent quallty ratlngs experienced during the thlrd
6 months is very close to those obtained durlng the second 6-months operatlon,

-7 compared to 3. A sumary of ‘the dlstributlon,of quality ratings during the

4-12
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first year of operation compared to the third 6 months is illustrgted in
Fig. 4=2, The quality ratings'ar;e not significantly different for the two
periods except for the increase ih Qua.lity, Good, and 50% reduction in
Failures. . For. a_one ,arid one-half year assessment of the quali'by‘ of tele-
communications, Fig. 4=2 shows that the Good quality is by far the largest
percentage (89.0% for the first year and 92% for the third 6 months), with
Fair at 6% and 6%, respectively;,‘ and the remaining three quality ratings ,
Poor, Not Acceptable, and Ex¢ellent » meking up the small balance of per-

centage remaining.

Purpose of Telecommunications. Six categoriés (Tables 4-3 and L-k) were
esteblished to determine the specific purpose of each transmission over

the one and one-half years period of operation. Fige. 4=3 shows the per-
centage breakdown for the purpose of the telecamhunica‘bions for the third
6-months as ca;lpa.red to the one and one~-half years of operation. During

' “the third 6-months, medical purpose use accounted for 62.3% as compared to
‘ 57.5% for the one and one-half years of operatiori. Other purpos‘es,such as

commnication and control showed slight changes over the campa.ré.'ble periods.
Checkou'b/Troubleshooting reflects g significant decrease during the third
6-months (4.8% compared to 7.2%) which is attributed to the low number of

failures experienced in the third 6 months.

Usage Time Anaijrsis’. The trend of reduced tra.nsm:.ss:.on time esta,'bllshed in

the second 6-months over the first G-months vas maintained as illustrated in

Flg, 1&-’+ which shows 'the monthly time spread assoclgted Wi'bh englneering or

. medical purposes.

,Engineering time shows a significant decrease in the second 6-months over the

first 6-"-months‘ (145:42 compared to. 288 18). The third 6-months reflects the
seme trend; however, it was sllgh'bly up . over the second G-months (164 Sh
ccmpared o lh5 1;2) :

4=13
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NOT ACCEPTABLE

(1.9%)/

POOR (2.1%)
FAIR (6.1%)

EXCELLENT (.9%)

MAY 1975 THROUGH APRIL 1976

"ANOMALIES"

DEFINITIONS OF QUALITY

QUALITY TELECOMMUNICATION
EXCELLENT 36
GOOD 3557
FAIR 244
POOR 85
NOT ACCEPTABLE 76
TOTAL 3998

NOT ACCEPTABLE
(1.0%)

POOR (.9%)
FAIR (5.8%)

EXCELLENT (.4%)

EXCELLENT — EXCELLENT CONTRASTS; MINUTE DETAIL OBSERVED,

GOOD — NOISE PRESENT; NO PRACTICAL DEGRADATION.

FAIR — SOME DEGRADATION; NOISY BACKGROUND, BUT
FULLY HEARD AND SEEN.

POOR — TRANSMISSION; BUT STRAINING TO SEE AND HEAR.

FAILURE — NO TRANSMISSION; NOT ACCEPTABLE.

MAY 1976 THROUGH OCTOBER 1976

Fig. 4-2

Quality of Transmission (Third 6-Months vs First Year

"ANOMALIES"

QUALITY TELECOMMUNICATION
EXCELLENT 7
GOOD 1721
FAIR 107
POOR 18
NOT ACCEPTABLE 19
TOTAL 1872

of Operation)
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COMMUNICATION CHECKOUT/

TROUBLESHOOT

MAY 1975 THROUGH OCTOBER 1976

CONTROL

PURPOSE TELECOMMUNI ICATIONS

CONTROL 527
CHECKOUT 386
TROUBLESHOOT 39
COMMUNICATION 1541
CHM/PHYSICIAN 1613
MED/ADMINISTRATION 1764

TOTAL 5870

CHM/PHYSICIAN (27.5%)

MED/ADMINISTRATION (30.0%)
MAY 1976 THROUGH OCTOBER 1976

COMMUNICATION

CHECKOUT/
TROUBLESHOOT
4.8%

CONTROL

CHM/PHYSICIAN (32.6%)

PURPOSE TELECOMMUNICATIONS

CONTROL 145
CHECKOUT 88
TROUBLESHOOT 1
COMMUNICATION 472
CHM/PHYSICIAN 610
MED/ADMINISTRATION 556

TOTAL 1872

MED/ADMINISTRATION (29.7%)

Fig. L4-3

Purpose of Transmission (Third 6-Months vs 18-Months of Operation)
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CHM/PHYSICIAN

CHECKOUT (6.5%)
TROUBLESHOOT CHM/PHYSICIAN
(.7%)

COMMUNICATION

MAY 1975 THROUGH OCTOBER 1976
(TELECOMMUNICATION/TIME)

CHECKOUT

/ (1.1%)

TELE | TIME
CHECKOUT 386 | 226:06
TROUBLESHOOT 39 13:30
CONTROL COMMUNICATION 1541 290:42
CONTROL 527 6736 | MED/ADMIN. COMMUNICATIONS
CHM/PHYSICIAN 1613 | 336:12
MED/ADMINISTRATION MED/ADMINISTRATION| 1764 | 261:30 SO, 6.0
% TELECOMMUNICATION BY PURPOSE e i ST % TELECOMMUNICATION BY PURPOSE
(NUMBER OF TRANSMISSIONS) : (TIME OF TRANSMISSION)
MAY 1976 THROUGH OC TOBER 1976 CHM/PHYSICIAN
CHMW/PHYSICIAN (TELECOMMUNICATION/TIME) CHECKOUT
HECKOUT
f;if TELE TIME
CHECKOUT 88 70:00
;:%‘g}f TROUBLESHOOT 1 06
1% COMMUNICATION 472 77:54 1%
3 CONTROL 145 16:54 TROUBLE
CHM/PHYSICIAN 610 111:42 SHOOT
MED/ADMINISTRATION| 55¢ 63:30
TOTALS | 1872 | 340:06
COMMUNICATION MED/ADMINISTRATION
CONTROL 7.7% CONTROL 5.1
MED/ADMINISTRATION COMMUNICATION
% TELECOMMUNICATION BY PURPOSE % TELECOMMUNICATION BY PURPOSE

(NUMBER OF TRANSMISSIONS) (TIME OF TRANSMISSION)

Fig. L=k Percent of Teleconmunications by Purpose
(Number /Time for 18-Months vs Third 6-Month Period)

18.9% TROUBLESHOOT



Medical time shows a continuing decrease in each 6-month period (229:36,
191:54, and 175:12, respectively for the three 6-month periods). It is
interesting to note that medical/engineering times are practically equal
for the third 6-months, whereas at the beginning of operation, engineering
time exceeded medical time signifi'cantlyQ The equalization is gttributed
to less checkout and trorubleshootlng for engineering and grea:ber partici-
pation between the CHM/Physician.

Figure 1&-5 illustrates the elapsed time by Purpose in refefenc,e

to the mmber of transmissions and the time of transmissions. Data for the
l8-mon“bhs of operation and the la,St third 6-months are shown. As noted in the
two boxes on the figure, the total ’bransmissi'ons show little difference in the
monthly average of 326 to 312 average transmissions per month (18-months vs
~third 6-months); however, the time varies fram 1195:36 for 18-months or an
average of 66 hours per n.lonthbr'to 340;06 for the third 6-months er an average
of 56.7 hours per month. It is equally signi:f‘icaht that with the reduction
in total transmission time » the average monthly transmission time for the

‘ CHM/Physician remains 'rela:bively the same (18.7 to 18.5 hours), even though

, there was a reductioh' in the total telecamunications and number of patient
visits. This Would indicate an increase in the CHM/Physician interpartici-

pation.

.2 RELIABJIITY EVALUATION

h,2,1 ’ Fallures - Cause a.nd Action Taken

The Trouble &: Correc’blve Ma:.ntena.nce Report supports the Usage Log and is used
to analyze degradatlon » faillure rates, or trends. These data are entered daily
by site pérsonnel as problems occur a.nd/ or. are reported; ‘The data are used “bo:4 '
Set work priority | |
Estgblish status of open items

Evaluste spares requlrements

o o0 -0 0

Analyze as pa.rt of the evalua.tlon process

Subsequent ~l:ext explores the cr:.tlcali‘by of fallures as reported in the trouble
' .’.reports w11:h respect to health care dellvery.

v ‘.4”-]_7;

-+ LOCKHEED MISSILES & SPACE COMPANY. INC.
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MAY JUN JUL AUG SEP OocCT NOV | DEC
ENGINEERING 55:20 74:00 | 36:06 | 48:30 | 44:06 | 30:18 | 17:12 | 28:36
MEDICAL 61:48 18:48 | 35:40 | 49:12 | 49:30 | 14:36 | 21:12 | 23:18
JAN FEB MAR APR MAY | JUN JUL AUG SEP OCT | TOTAL
13:30 25:12 | 34:36 | 26:36 | 47:36 | 32:18 | 30:18 | 19:42 | 18:42 | 16:18| 598:54
33:12 19:36 | 40:42 | 53:54 | 19:42 | 38:36 | 35:42 | 34:42 | 26:18 | 20:12| 596:42
TOTAL 1195:36
70 S
J ENGINEERING ======
60+ A/ MEDICAL

TIME (HOURS)

e B S i L™
1975

Fig. 4-5

O

Time Spread in General Telecammunications Purpose

T R R b R R
1976




k,2,2 Classification of Trouble Reports

Figure 4«6 illustrates the approach used to asnalyze the system problems. It
considers the "cause" of the problem. Figure L-6 also illustrates the trouble
report analysis for the third 6-month period and campares it against the one
and one-half years of operation.

The aversge TRs/month for the third 6-months (23) is far below the average for
the one and one-hglf years of operation. This is attributed to the improvement
in power regulation caused by adding the UPS to the program. Operator's errors
were reduced significantly in the third 6 months. This reflects an improvement
in the learning curve and an improved familisrity with the equipment. The
terminagls, genergtors, and MHU vehicle and equipment provide the majority of
failures. This equipment gets the most usage and the generators and the MHU
are exposed to the environment, which accounts for g lerge proportion of their
failures. '

4.2,3 Failure Trend Analysis

The categories of trouble reports are defined on'Fig. hot, Fig. L-7 also
illustrs:bes the trends of the incident classes over the three 6-month periods.
The following section discusses each month of the third 6-month period and
points out trends and 'results. Fig. 4-7 illustrates the decreasing number

of fa.llures during the third 6-mon‘bhs.

L2k System Religbility

The TCE system religbility (deflned as the probability of delivery of hea.lth

ca,re at any given time) of STARPAHC remains at a very impressive level of 98.L%.
This flgu.re 1s derived fran trouble report logs and the raw usage log which
indicate that from 1 May 1976 to October 30, 1976, only 19 "Not Acceptable" events
occurred : ou"t of a possible 18 72‘even'bs. In the l1l2-month period, beginning on

‘May 1, 1975 > the religbility of the system was 0.981., As noted :'L'n the previous
: reports, the TCE system rellability is actually higher because of redundant

system capabllity, €.g., a ''not acceptable voice transmission vie the Ha.ndsfree ‘

'Interccm System is easily overcome by sw::tchlng to either the Hotllne or the

VHF system( s)

4-19
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GENERATORS i MAY 1976 | MAY 1975
TERMINALS THRY Y
OCT 1976 | OCT. 1975
[ COMPUTER AND TERMINALS 31 129
i MHU VEHICLE 13 ~%3
["MHU EQUIPMENT 19 70
GENERATORS (ALL) 23 81
OTHERS ["VOICE 21 65
VIDEO _ _ el 38
CAMERAS AND CONTROLS 13 4
MHU VEHICLE OPERATOR ERRORS 4 25
AND ENVIRONMENTAL CONTROLS — 16
MHU EQUIPMENT QRS 7 '3
CAMERAS AND  [paiSc N 28
CONTROLS
P AN A ——— TOTALS — TROUBLE REPORTS 137 580
AVERAGE PER MONTH 23 32
GENERATORS '
COMPUTER
AND
TERMINALS
VOICE
OTHERS

MHU VEHICLE
AND

MHU EQUIPMENT

Figure 4-6

MAY 1975 THRU OCT. 1976

CAMERAS AND
CONTROLS

Distribution of Trouble Reports by Cause
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lNCII?ENT MlJIlJIAls|oINIDIJIFIMIAlTOTALIM] J | J]A|S|O]|TOTAL
CLASS

FAILURES 23(16|29(33 (29| 25|19 |14 |26| 20|14 (15 263 10|15 919(13] 9 328
DEGRADATION 3| 7] 913 47| 8|16]11] 9 109 410 11|6]|13]|7 170
DEFICIENCIES 4| 3;1]10| 5| 4] 1|3| 3] 1] 4|3 32 — Rl g R 37
MODIFICATIONS| 1| 2| 1| Y| 6L o) v |3 1| 1|12 20 1 (O O R 2
OTHER O Yl Y101 214121 V1212 19 ety HESTER e g ==ol) s 19
TOTALS 31 (33 |44 43|50 | 42|27 (31 |40 |39 (32 |3) 443 580

Ist PERIOD TOTAL - 243 | 2nd PERIOD TOTAL = 200 3rd PERIOD TOTAL = 137

*MODIFICATIONS AND OTHER NOT PLOTTED.

35r

30

T

25
20F
151

0/ ki

-~

DEGRADATION

FAILURES

DEFINITIONS OF INCIDENT CLASSES

FAILURES

EQUIPMENT MALFUNCTION CAUSING
INTERRUPTION OF SERVICE.

DEGRADATION __ REDUCTION OF PERFORMANCE: HOWEVER,

EQUIPMENT MAINTAINS OPERATION.

DEFICIENCIES __ NO REDUCTION OF PERFORMANCE:

HOWEVER, IMPROVEMENTS OR
MODIFICATIONS ARE RECOMMENDED.

MODIFICATIONS _ CHANGES TO EQUIPMENT THAT RESULT IN

IMPROVED PERFORMANCE.

FAILURES

i,

DEG

ADATIONS &

MAY | JUNT JUL |AUG| SEP JOCT INOV] DEC

1975

'l'j'ANl FEB | MAR] APR [MA

YIJUN]JUL [AUG] SEP [OCT]
1976

Fig. 4-T Trouble Report Trend Analysis



Section 5

COST ANALYSIS

5.1  PROJECT STARPAHC COSTS

STARPAHC costs include the acquisition, maintenance, and operation of systems
and equipment by Lockheed Missiles & Space Company, Inc., the primary contractor
to NASA. Also included’are the costs to the Indian Health Service of providing

primary medical services and support at the Mobile Health Unit and the Santa

Rosa Center Site and the cost of providing secondary/tertiary telemedicine
services at the Sells Hospital and the Phoenix Referral Center. Minor direct

~ support costs of NASA are also included. Specifically excluded from this cost ,'

aﬁalysis are the general costs of project planning, development, management,{and,»
evaluation as borne by NASA and IHS.

This preséntation-of STARPAHC costs includes:

Récurring Costs: for operationé and maintenance, including lebor,

parts, expendebles, stbcontracts, wtilities, and transportation.

Nonrecurring Costs: for (a) capital equipment, and (%) including
engineering, labor, consumable, and installation costs.
Unit Costs: for outpatient visits and cost per hour of operation.

Mobile and Fixed Site Clinics: for comparison of the relative costs

for each type clinic.
The period covered is May 1975 through October 1976.

EAE
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5.2 RECURRING COSTS OF PROJECT STARPAHC OPERATIONS AND MAINTENANCE

The recurring operations and maintenance costs of the agencies involved in
Project STARPAHC are described as follows. See Table 5-1 and Figure 5-1
for cost distribution by agency. Figure 5-2 gives cost distribution by agency

for each month,

Indian Health Service's costs include medical sdpport to the STARPAHC system,
medical operation of a fixed base and mobile clinic, health records, pharmecy;
lab, and x-ray services, transportation, maintenance of buildiﬁgs and grounds)
and related field administration. Labor costs include 3 full time positions

for the MHU and six positions at Santa Rosa Clinic.

Lockheed site costs cover field operations and maintenance of the STARPAHC
eystem.hardware including the central control point at Sells, the Relay Station,
the Mobile Unit, the fixed facility at Santa Rosa, and the Phoenix Indian
Hospital referral site. Included are 4 full time position salaries for 1MsC

personnel.

Lockheed eests at Sunnyvale cover engineering support required to resolve field

operational problems.

NASA costs include & maintenance contract for the Varian computer and the cost

of vehicles furnlshed to Lockheed employees on the site.

Operations anddmaihtenance costs are tracked monthly as incurred by each agency
 with details by major,system"eleﬁent and by SdbsyStems; Indian Health Service
~and Lockheed on-site operations and maintenance (0 & M) costs show a gradual
iﬁcrease‘for materials and'iabof during the 18-month period. 1MSC eﬁgineering
support fluctuates with demznd generated by equlpment and support. problems w1th
a decrease 1n the second six-month interval and a 11ke 1ncrease in the thlrd

period.

5-2
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Table 5-1

RECURRING COSTS OF OPERATIONS AND MAINTENANCE
DISTRIBUTION BY MONTH AND BY AGENCY

MAY 1975 — OCTOBER 1976

18 MONTHS OF STARPAHC OPERATIONS

Agency
Lockheed
IHS - Bite Sunnyvale | NASA Total
1975 .
May $ 18,694 [$ 7,244 | $ 12,656 |$ 2,400 | $ 40,994
June 18,147 7,325 3,210 | 2,400 31, 082
July 19, 436 10, 291 10,684 | 2,400 42,811
August 18,804 6,928 2,020 | 2,400 30, 152
September 19,192 8,768 4,361 | 2,400 34,721
~ October 18,431 11,432 2,731 | 2,400 34,994
First 6-mo Total | $112,704 | $ 51,988 | $ 35,662 |$14,400 | $214,754
November $ 18,952 | $ 11,839 | $ 4,305 |$ 2,400 | $ 37,496
December 18,342 | 8,537 3,711 | 2,400 | 32,990
1976 January 19,395 | 8,616 7,676 | 2,400 | 38,087
February 20, 391 10,195 4,212 2,400 37,198
March 21,944 6,756 7,514 | 2,400 38, 614
~ April 19,898 | __ 9,593 5,208 | 2,400 | _ 37,099
Second 6-mo Total | $118,922 | $ 55,536 | $ 32,626 |$14,400 | $221,484
May | $ 20,374 | $ 11,118 | $ 7,039 |$ 2,400 | $ 40,931
- June 22,362 | 10,452 4,040 | 2,400 39, 254
July 18, 780 8,838 8,100 2,400 38,118
August 21,264 | 10,988 5,134 | 2,400 | 39,786
September 20,236 | 11,104 | 5,787 | 2,400 39, 521
October 20,235 | _ 13,935 5,893 | 2,400 42,463
Third 6-mo Total $123,251 | $ 66,435 | $ 35,993 |$14,400 - $240, 079
| TOTAL - $354, 877 | $173,959 | $104,281 |$43,200 | $676,317

LOCKHEED MISSILES & SPACE COMPANY. INC.
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- Pig. 5-1  Recurring Cost of Operatlons and Maintenance

i : : (Distributed by Agency) - 18 Months of STARPAHC Opera.tlons
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5.3 NONRECURRING COSTS OF ACQUIRING PROJECT STARPAHC SYSTEMS

The nounrecurring costs incurred by the involved agencies in acquiring and
installing Projeét STARPAHC systems and equipment are briefly déscribed as
follows. BSee Table 5-2 for cost distribution by agency and equipment

system.,

Indian Health Service (Department of Health, Education, and Welfare) costs

“include data terminals and improvements to buildings and site.

Lockheed and NASA nonrecurring STARPAHC costs include acquisition and in-
stallation of microwave two-way audio and wvideo cdmmunications, VIF radio
and telephone‘voice and data‘cdmmunications, real time medical dats trans-
mission systems, a computer data system, and recording and playback equip-
ment. A control center is provided at Sells Hospital with a slow scan
telephone link to the Referral Center and a VHF/Microwave link via

a relay station to the Mobile Clinic and the Santa Rosa Center.

Excluded are design and development costs, mockups, site studies, and other

non-specific project expenses.

Capital equipment costs and significant system improvements of the tybes
described above are amortized over a ten-year period} withoutrinterest.
Ten-year amortizatioﬁ has been chosen based on the anticipated 1life of
major system eqpipmentsfi Aithough equipment costs now appear firm, improve=-

 ments during the first'lB-months operations,averaged $3,000 monthly.

5-6
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Table 5-2

el NONRECURRING COSTS
INSTALLED EQUIPMENT AND SYSTEM IMPROVEMENTS SHOWING AMORTIZATION RATES

~Installed System Total Amortization
Equipment Improvements @) Each 6 Months
, @) ‘ @) | @)
Indian Health Service
Data System ' 10,265 - 10,265 513
Building and Site :

Improvements - 40,729 - 40,729 2,037
Total IHS 50, 994 - 50,994 2,550
Lockheed and NASA ,

VHF Radio 10,235 - 10, 235 512
Color TV 205,014 - 205,014 10,250
b B&W TV 112,159 - 112,159 5,608
1 MUX, TV Audio- “130, 031 - 130,031 6,502
-Slo-Scan o 72,363 - 72,363 3,618
Data System 163, 366 43,394 206,760 10,338
Control System 29, 079 1,032 30,111 1,506

* Antenna and Supporting

Structures 26,089 2,000 28,089 1,404

Engineering and
_ Maintenance (non-T.C.) - 3,039 3,039 182
- Diagnostic and Treatment S }
- Equipment 74,033 - 74,033 3,702
Vehicle 132,365 4,234 - 136,599 6,830
‘Total Lockheed and NASA 954,734 53,699 1,008,433 50,422




5k - THE NATURE OF STARPAHC UNIT COST CONSIDERATIONS

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

study. These include:

5.4,1 Cost per STARPAHC Outpatient (OP) Visit

This includes the cost of treating each outpatient visit, whether or not the
telecommunications system was used for each outpatient, Outpatients involved
are those at the Mobile Health Unit and the Santa Rosa Clinic. Fluctustions in
the mmiber of such patients' visits have a significant impact on such unit
costs from period to period. It is important to note that the cost per out-
patient is related directly to an end production of the Indian Health Service.
 The unit is flexible, allowing for comparisons between different kindé of

facilities. See Section 5.5.

S.M,ZV'Cost Per Hour of Operation

An alternative method of analysis'which may be of limited specialized use
“to telecamunication planners would be cost per hour of the various systems.
The difference in hours of operation between the two clinics (20 hours weekly ‘
for the Mobile Heal th Unit and 40 hours weekly for Santa Rosa) make it impossible
to develop a cammon denominstor. For this reason, cost per hour of operation
‘appears under 5.6, Comparison of STARPAHC Costs Between Mdblle and leed Site

‘Cllnlcs.

5.4 3 Cogt Per Télecommunications Eqpipment Usage

This may be treated as the cost of .one TV or communlcatlons usage for any
‘plece of equipment. It may also be subd1v1ded into data system usage, TV
systém’ﬁéage, and communlcat¢on system UsSage Thls analy51s is contlnulng

for poqsible presentatlon at the conclu51on of two years operatlons. :

~5=8
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5.5  COST PER OUTPATIENT VISIT TO STARPAHC FACILITIES (See Table 5-3 and
Figure 5-3)

This analysis relates the number of outpatient visits at the mobile and Santa
Rose Clinics to the total cost of operating these clinics, including the cost
of telecammunications and the referral and consultative services aveilable at
Sells and Phoenix, Arizons. Such costs ere presented in two alternatives ; the
first is based on recurring operations and maintenance costs only and the
second is based on a consolidation of recurring and nonrecurring costs.

The comparisons of STARPAHC with a non-STARPAHC cost at the Sells Service Unit
. are presented with the caution that the baseline costs are samewhat higher
than for other service units managed by the Indian Health Service because of

the research and development functions conducted on this reservatione.

The only telemedicine projectwith outpatients' costs on which data is availeble

for comparison is the East Harlem Child Health Care Station/Mount Sinai Project.

The cost per patient visit of $52 in 1973 and $43 in 1974 using cable TV includes
comnunica.tiOn, travel, and other costs that may not be equivalent to the cost

factors encountered in the desert enviromment of rural Arizona.

5.5.1  Recurring Operating ‘and Maintenance Costs per Outpatient Visit at
STARPAHC Facilities:

Based on 18 month OPELELIONS « o o % o o o o o o s o o o $53.17
1st SiX MONthS PETIOA o o o o s o o o o o o o o « oo s 54,63
2nd six months éeriod U SRS BRI k7,54
3rd six mONEHS DETIOL + 4 4 v e 4 4 b s e e e s e ... 58,12

Project STARPAHC operations and maintenance includes the overall recurring costs
of the ‘gotrernihent agencies involved (s s NASA), and Lockheed as shown in Table
5=l. The fluctuations in cost per outpa.tient visit fram period to period reflect
variations in numbers of patients served and to a leSser extent costs.‘ The second
- period, covering winter months, inclvdes more pa.t:.ents due generally to the volume
of seasona.l infections. Costs per outpatient visit were down sllghtly due tu the
increased. number of patlents and less demand for Lockheed Sumnfvale support. These
conditions. reversed during the third six-month period. A slight d.rop in cost per

5-9 -
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Table 5-3

COST PER OUTPATIENT VISIT

‘_ 1st 6 Mo. ~.2nd 6 Mo. 3rd 6 Mo. Total
N RECIjRRING OPERATING AND MAINTENANCE COSTS—ALL AGENCIES
Number of ‘Outpatient Visits 3,931 4,659 4,131 12,721
- Agency Cost B o
o IHS ¢ , $112, 704 $118, 922 $123, 251 $354, 877
Lockheed Site 51,988 55, 536 66,435 173, 959
Lockheed Sunnyvale 35,662 32,626 35,993 104, 281
‘NASA ; 14,400 14,400 14,400 43,200
~ TOTAL COST $214,754 §221z 484 §240, 079 §676z 317 -
Recurring Cost Per Outpatient Visit $54.63 $47.54 $58.12 $53. 17
RECURRING 0O&M COST PLUS NONRECURRING EQUIPMENT AMORTIZATION
© Number of Outpatient Visits 3,931 4,659 4,131 12,721
‘O&M Cost $214,754 $221,484 $240, 079 $676, 317
Amortization of Equipment
and System Improvements. _
IHS : 2, 550 2, 550 2,550 7,650
Lockheed & Nasa: - 43,127 49,527 50,422 143, 076
TOTAL COST $260,431 , $273,561 $293,051 $827, 043
‘Recurring and Nonrecurring Cost ,
“per Outpatient Visit $66.25 $58, 72 $70.94 $65.01




50.00 |
40,00 |
, BASE LINE NON-STARPAHC
S 30.00 F COSTS
RECURRING OPERATIONS AND
20.00 MAINTENANCE COSTS PER
OUTPATIENT VISIT
10.00 |- (IHS, LOCKHEED, NASA)
0
$70.94
70.00
60.00 |
50.00
~ 40.00 |
Z RECURRING OPERATIONS AND
MAINTENANCE PLUS NON-
30.00 [ RECURRING COSTS PER OUT-
PATIENT VISIT (IHS, LOCKHEED,
20.00 |- NASA)
10.00 |
0 _
NOV-  MAY- -~ NOV-
APR OCT APR
1975 1976 1976 1977

Fig. 5-3 - Cost per Outpatient Visit by 6-Month Operating Period
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patient is forecast for the fourth six-month period, anticipating a repetition

of the previous seasonal experience.

The cumulative 18-month cost per outpatient of $53.17 is campared with the
FY 1976 cost-per-non-STARPAHC outpatient at the Sells Hospital (including
patients serviced at the Santa Rosa Clinic) of $34.00 per outpatient. The
Sells Hospital Clinic employs U.,S. Public Health physicians as primary pro-
viders at sbout $15.00 an hour. Under STARPAHC, the health care in field
clinics is provided by Community Heslth Medics at about $T.50 an hour with

physicians in a supervisory and referral telemedicine role.

Field conditions in the very remote areas served by STARPAHC contribute
greatly to the higher cost per patient. This applies to the MHU and the

Tixed site clinic.

5.5.2 .. Cost. of Consolidated Recurring and Nonrecurring Costs per Outpatient
Visit at STARPAHC Facilities

Based on 18-month operations « « o o o o o o o o o o o $65.01
lst six month peribd e o o s e s s e s e e s s s-s s« 66425
Ond Si% MOMER PETIOL o o o o o o o o o s o o o ¢ o o o 58.72
3rd six month PeTiod « o o o o o o 0 o 4 a0 400 oW 70.9

This covers the summatidn of Project STARPAHC recurring operations and main-
tenance costs of all involved agencies (5.5.1) and the nonrecurring capital
‘costs of installed equipment which, with related syétems improvements;, are
amortized over 10 years. The fluctuations in the cost per outpatient from
period to period'is,due to the same factors as operating and maintenance
expenses (5.5.1). Amortization costs are increasing by less than $1,000 per

period, reflecting the impact of sysbem improvements.
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5.6 COMPARISON OF STARPAHC COSTS BETWEEN MOBILE AND FIXED SITE CLINICS

One aspect of the STARPAHC demonstration of interest to health care and
delivery organizations is the comparative cost and usefulness of fixed site
versus mobile clinics. Two STARPAHC clinics are in operation. The Mobile
Health Unit spends a day'each week at four villages, where it is effectively
available five hours a day or twenty hours a week. The Santa Rosa Center

is a long-established clinic to which the STARPAHC telemedicine features

have been added. It normally opergtes forty hours a week as an IS class

1.00 elinic, with a Comunity Health Medic (CHM) in lieu of a physician and

a capacity of up to 8,860 outpatient visits annually, assuming a basic clinical

team.

To make a camparison, the direct costs allocable to the MHU and Senta Rosa
clinics have besn identified; The remsining costs of the STARPAHC system at
Sells, the Quijotoa Relay Station, and the Phoenix Referral Center are
divided equally between the two facilities. Comparisons are availsble on
(1) recurring operations.and maintenance costs, (2) recurring costs plus
nonrecurring costs, and (3) the design capacity versus the actual number

of patients served.

5.6,1 Camparison of STARPAHC Recurring Costs Between the Mobile and Pixed
Site Cliniecs

The analysis of recurring costs is as follows for the 18-month qpef&ting period
ending October 31, 1976: 1

__ MU Sante Rosa

Number of Outpatient Visits . 4,777 7,944
_ Hours of Operation R 1,550 - 3,100
Direct Costs of MHU and Santa Rosa $129,31L $199,333
Other Recurring Costs Distributed Equally 173,835 173,835
TOTAL ‘ | $303,149 $373,168
) e e

Cost per Outpatient Visit o $  63.46 $ 46,97

Cost per Howr of Operaticn ; 195.58 120,38
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These calculations for recurring costs of operations and maintenance indicate
the Mobile Heelth Unit to be more expensive per patient or per hour of
operations than e fixed site cliniec. Cos,"bs to the patient for travel and

other personal expenses are exéluded. The flexibility of the Mo'bil-é Health
Unit mgy provide opportunities for service not agvailable to a fixed site clinic.

Such benefits, while difficult to measure » may be critical to decision making

in any given situation.

5.6.2 Comparison of Consolidated STARPAHC Recurring & Nonrecurring Costs
Between Mobile and Fixed Site Clinics

MHU ~ Santa Rosa
Recurring Costs | $303,149 $373,168
Nonrecurring Costs 88 ,T18 927,00'8
TOTAL . $391,867 _ $465,176
Cost per Outpatient Visit $ 82.03 . ~$ 58.56
Cost per Hour of Operation , $252.82 $150.06

When both i‘ecurring and nonrecurring costs are considered, the cost advantage

bo fixed site clinic at Santa Rosa remains a'bqu't’thevsame as for recurring costs

only. The MHU cost per 0.P. visit exceeds Sa.n‘ba Rosa by 40% in this case and

35% :E‘or recurring costs. MHU cost per hour of operatlon exceeds Santa Rosa by
68% for both recurrlng and nonrecurrmg costs aga::.nst 62% for recurring costs

only. ' ' ‘

vehicle, the cost of the Sa.n'ba Rosa Clinic have been expa.nded to give compara-
bility by 1nclud:.nc the cost of an $800 000 replacemen‘b clinic amortized for 40

“years.at $10 000 each six month period. This compares with amortization of the

MHU vehlcle over a ten yea.r per:.od.
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5.6.3 Analysis of STARPAHC Mobile and Fixed Site Clinic Capacity Ccmpared
with Actual Level of Operations

The extent to which each clinic is operating in proportion to design capacity
may indicate the extent to which additional patients may be treated without a

similar increase in cost.

- MOBTLE HEALTH UNIT

Design Capacity - Patients per HoUT o« o o o ¢« o o ¢ o ¢ ¢ o =« 2.25
Actual Patients per Hour - 18 Months, 20 Hours Weekly « « « 309

Over Capacity per HOUr « o ¢ o ¢ o ¢ o o o o ¢ o ¢ o o o o o +0.84

The MHU design was executed in anticipation ofkprocessing 16 to 18 patients

over an 8 hour day which is equivalent to approximately 2.25 patients per hour.

It is now serving an average of 3.09 patients per hour but limited to a twenty
hours week. This appears to be over cgpacity on an hourly rabte but within a
forty hour week potential. To increase operations to a full forty hour week,

it is assumed that the number of on-site personnel would be doubled. If the
number of pgtients processed were limited to the MHU 40 hour week design capa-
city, the recurring cost per outpatient would be $51.00, a reduction of 20%
under the 18 month average of $63.46 (baSed on a 20 hour week). The feasibility
of increased clinic hours would depend upon patient availability and uninterrupted

processing.

SANTA ROSA CLINIC -
DeSign Capa.City - Patients per HOUr o o o o- 0o o o o o o o 0o o )-{'-28
Actual Patients per Hour - 18 Month, 40 Hours Weekly e e e s o 2.63

UnderCapaCI‘typerHOUr e @ e e . e & 8 @ 6 & & B & e s e D » 0-1065

The Santa Rosa Cllnlc de51gn capacity is rated the same as a ba31c IHS heslth
center with g capacity of up to 8,860 paxlents annually based on agency resource
allocation criteria. ‘Sihce the clinic appears to be operabting under capacity, i1t

may be worth investigating the impact of full-scale operagtions, despite the age

of the facilities and a,possible shortage of floor space. To operate with a full

load of patients,‘little or no increase in staffing appears necessary and very -
little change in other support costs would result. Therefore, if patient demand

ex1sts, it may be expected that recurrlng costs per outpatient would decreaqe fram

' the $46. 97 experienced during the first 18 months of operatlons.
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Appendix A
EVALUATTON PLAN

The STARPAHC Evaluation Plan has been structured to provide

data and information toward achieving these goals:

o STARPAHC Improvement
o Exportability *

0 Acquisition of Space System Design Data

A1 DATA COMPILATION

Figure 3-1 illustrates the'hardWare evaluation approach.
Acqﬁisition of field data is accomplished through the indi-
vidual site persdnhel daily records (system operator -
teieccmmunications records; computer operator -- software/
hardwere; maintenance technician -- daily maintenance/
‘logistic records; site ﬁanager ~-=- summary records and IHS
daily operation records). Data fram these records is entered
into computer-based or manual logs. These log entries are
periodically cross-checked and correlated with the THS medical
evaluation data compilations. There are four computer-based
logs and two manual logs which, with their déta and format, arev
described in Table A-1, |

A2 ANALYTICAL PROCESS |
Raw data in each of the four computer-based 1ogs is reduced to
'a'summéry printout giving pertinent data as indicated»in Fig.
A-l."For example, & report program for the:equipment usage log
produces total telecommunicaﬁion transmission by fécility, by
type of TCE; and lists the qpallty and purpose of each trans-
mlssion. Slmilarly, the Equlpment Trouble Reports are summarized
on & monthly bacls, per spec1fic ccmponents or 1n any format

_ that_lends-ltself to trend analyses or comparatlve analyses.
* Potential for use"in'other areas.
A-1
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Table A-l
 DATA T.OGS

e IEquipment Usage Log

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

o Equipment Trouble and Corrective Maintenance Report

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 complete description of the
_incident. Time back on line and date is also indicated.

e 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 work schedule and exactly what manuals (if any) to use and the
frequency and materials required to do any given maintenance.

o Camputer System Statistics

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

@ Manual Cost Log -

The Cost Log per 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 Liockheed 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 compuﬁeerased logs follow.

Equipment'Usage Log Computer Printoﬁﬁ

Periodically, the data from the hand-written log is entered in the evaluation
data base within the Varian mini-computer.  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: '

IATE  EGUIFMENT TYFE  PURFOSE SURLITY TOTA  LOCAT L
TLTIECTS  WiF COMMUMICAT  =00D 1o MHL o MEs

MDECTS  TELEMETEY o@REy  COMTROL =OOn . 1 H&Zoo
I1DECTS  HOTLIME’ L COMMUMICAT 200D el FHLY
D1DECTS  COLOF TWs PATIE  CHECE OUT =00n -1 ML
CpiDECTS S cOLOR TWs LAE M CHECE OUT =000 1.2 PHLL
COLDECTS  WHFE ' cOmMMOMICHT 2000 - ; 1 HEwoD
TIDECTS  ORDERWIRE - CoCOMMUMICART . =000 Wl
A-3
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Table A-1 (Continued)

Equipment Trouble Report Log Computer Printout

This Log is entered as soon as it is reported and remains open until fixed.
A Dbrief extract of the computer printout is shown below:

DRTE: DZDECTS

HOF: 0230 '
ESUIPHMENT MHAME: HHIH =EM
FRCILITY : MHL

FORM ®AME: TROUELE REFORT #1

MODEL ¢ CRQER-ZR

COCHTIOM: , HIEEN I

STERIAL MO G

FREFARER: : FoRGRLLE

ABRZERYED IR IMGE ‘ L AFERATIONT

IMZIDEMT CLA%E: FARILIRE

ACTION THEEM: T REFLACED HIGH TEMEIOM WIRE BETWEEM -
o . COIL AMD DISTRIBUTOR, €1EDECTSe

FARRTEZ REGUIIRED: 1FT HIGH TEMIZION WIREZ €1cDECTIe

TIME FOR: COREECTIOM: O OHEZ e1eNECTSe

TEZCRIEBE THCIDEMT® JIRE TO COIL OF TIETRIBITOR EROEEN, -

IMMEDIATE ACTIONSTEMF. F-
I¥ WITH THFE.

DATE EACE OM LIHE: 1EDECTS ¢1=DECY e
TIME EACE OM LIME: ' 1000 «1aDECTSe

T.FE. ZERTIHL MOz an

Preventive Maintenénce Instructions. Log Computer Printout

The ‘Preventive,Maintenancé 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 & reoccurrence.

DATE: D1DECLTS
HOR S 000E L ,
ECQLIIPMENT MEAME 3 AL fﬁIU IMET. RECOFRDEFR
CFRACILITY e HERDD : :
FORM HAMES FM FEFDFT "1

MAMLUFACTURER: : CH.F.
”DDEL' . : 'E:'E‘EJ:F—”H:
' TERIAL MUMEEFR: 2118 ,
LOCATION: _ ~HiZsA14 o T
 MATERIALE LZEDS HEAT CLEAMER & COTTOM SWAEBZ
_ TOTAL TIME: hE L
A-k4
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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 fatios, trans-
mission usage time, monthly comparisons, and frequency/
distribution of equipment usage. Two of the analytical
processes are concerned with (1) anomalies (any measure-
ment /data that deviates fram normal performance -- fair,
poor, not acceptable quality ratings) and (2) cost. The
cost analysis collects capital equipment and operational
costs and then relates the data to the systém 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

3-1 furnish the basis for conclusions and recammendations.

Resulting actions, as indicated in Figure 3-1, are directly
associated with meeting the three evaluation goals. Specific
system or design changes and cost improvements are typical

of the resulting actions.

A.3 DATA AUDIT ‘

Three methods of auditing the accuracy of the entries in the
equipment usage log are (1) local surveillance, (2) surveil-
lance during visits, and (3) review of computer pfintout
correlated’against the system manager log, the two'system
operator's daily written reports, and the maintenance

technician daily report.

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 dbserving daily occurrences.

A5
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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 scerutiny

of the daily tape printout. Because there are hourly communi-
cations with site personnel on a variety of items, status of
conditions, troubles, and incidents are being discussed continu-
ally. Accuracy of the entries can be verified by cross-checking
the source of information. Errors in entry have been detected

and corrected by this means.

A.h ' MEDICAL EVALUATION APPROACH
The purpose of this section is to provide a description of the

procedures, date sources and methods utilized in the medical

 evaluation approach.

There are some differences between the medlcal usage statlstlcs
and the hardware usage statlstlcs. 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 medi-
cal evaluation analyzes the use of the STARPAHC equipment fram
the viewpoint of the impact upon patient care, whereas the hard-
ware evaluation assesses the performance and use: of equlpment

types.

One tool used in the medlcal evaluation is the analysis of each

"patient eplsode where telecommunlcatlon equlpment is belng

‘ u‘tili"z'ed._ .

_'The hardware evaluatlon as dlscussed in prev1ous sectlons,

analyzes the use of each component of the telemedlclne system.

 One parameter is the purpose of the use of each piece of comu-

nicationsyeQuipment;» Of the six. purpose categorles listed, two

are related to patlent serv1ces, i.e., Medlcal Administration

1:and Clinical Consultation. The two paiient service purposes
are abbreviated as "MEDAMMW and "CHM/PHY", respectively.

A-6
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The purpose for each transmission requested by the health care
staff is logged by the console operator at the Sells Hospital
(HSSCC). 1If the request is for mediecal records personnel to

come to the physician's console room, then the purpose is

always designated medical administration (MED/ADM). If the

field request is for a telephone connection to another Sells
office, such as the laboratory, medical records, or the phar-

macy, then this purpose is also designated as MED/ADM. All
requests for the Sells physicians, dentists, physical therapists ete.

are entered as a clinical comsultation purpose (CHM/PHY).

The Sells system operator can usually 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 purpose as "¢ qmmue
nication". If the health staff has the time to send reference

signals, then this calibration activity is coded as "check out"

A5 DATA SOURCES USED FOR MEDICAL EVALUATION
Both the hardware and medical evalustion have one common source,
the systems operator's logs. The medical evaluation uses the

following additional sources.

A5 The Telecommunlcatlon Evaluatlon Forms (Tables A-D

and A -3)
These forms are to be filled out by both the sender and the
receiver 1mmediate1y ‘after each teleconsultatlon.f The informae
tlon requested on each form is sllghtly dlfferent ‘but simllar
in most respects.»~These forms»ere completed only'by the health
care staff;,and only for transmissions relative to individual»

patients. VEValuation forms are .filled out even when'transs

‘missions are classified as "poor" or "not acceptable". The

AT
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Table A-2

TELECONSULTATION EVALUATION FORM FOR SELLS CONSULTANTS

1) Patient ID # 4) Consultation with (Check One):
[7] 03 - Santa Rosa
2) Date [7] 717 - Ambulance
=7 83 - Miy
3) Provider Code of Comsuitaut__ __ . 7 Px- rudu,
{7 98 - Other
5) Reception - Indicate (\/5 below, quality of transmission for each modality received
during this consultation:
Good Fair Poor
a. Color TV a 27 o7
b. Color Endoscope fav 127 3
c. Color Microscope 17 [2] 3]
d. Black & White TV avg a7 a
e. Cardiostethoscope a 2] k1)
f. Voice g 7 k7
g. Data 2y a7 k1)
h. - ECG o oy ]
1. X-ray a7 z] oy
j. Regular Telephone a7 [z 07
k. Hotline javj fri) 3 Yes No
1.  Video Tape. Viewed a7 2 [3] Save Video Tape [] [T
m. Other ag =z 37
n. Audio Tape Used /1/ /2/ /3/
6) Transmission - Indicate (\/5 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 27 a7 yLvg 5] 6.
b. Voice aj 1)) 37 5] 5] 6.
c. :Data aj z a7 &7 6.
d. Video Tape o o &z a7 &I s
e. Regular Telephone [I7 27 37 L] 5] 6.
£. Hotline oy z 37 7 5] 6.
g.  Slow Scan TV aj a 1 157 57 6.
h.  Other a ar LY/ 2 3] .
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 o 27 o
b.  Assessment of patient problems more definite yavy z7 37
¢.. Change in treatment plan . favg 27 iy,
d. _Educational value to yourself az 27 3
e. Education value to remote provider or-patient = [IF 7 a7 )
No One PHN CHR Sells PIMC Tucson. Other
f.  Generated a referral to [IJ 27 a4 (57 474 18] aj
. 8. ' Eliminated a-referral.to: [T/ LT 37 7 0o ya/l
h. Other result or impact
8) In summary, this teleconsultation was (Check One):
a. " []  Criti¢al for the pf'opcr care of this patient
~b. L[] Important or useful ’
c.. L7 0f little or no. value
d. . .[77 Confusing or harmful

FORM SEA 775
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Table A-3

TELECONSULTATION EVALUATION FORM FOR SANTA ROSA CLINIC
AND MOBLILE HEALTH UNIT

1) Patient ID # 4) Consultation with (Check One):
/7 01 - Sells

2) ' Date [Z7 03 - Santa Rosa
[7 83 - MHU

57 Frovider Code [T Px - piHC

[] 98 - Other

*5) Reception - Indicate (V¥ below, quality of transmission for each modality received
during this consultation:

Good Fair Poor
a. Black & White TV [/ 1 137
b. Voice Ay a7 a7
¢. Data Q-f 3]
d. Video Tape Viewed [1/ 2] k7)
e. Regular Telephone [I/ [zl 37
f. Hotline AV 27 L3/
g. Other 17 27 37
h. Audio Tape Used . /1/ /2/ /3/

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, Color TV a7 127 37 oy 051 6.
b. Color Endoscope 117 27 K1) Vg 3]  6._
c. Color Microscope - [I7 [z 3] 157 [5] - 6.
d. Black & White TV. . [T/ 1zl 07 = 5] 6. -
e. Cardiostethoscope  [I7 1z 37 2y /5] 6.
£f. Voice fav) z7 iy & L] 6. -
g. Data . fay) 2 (37 a7 (5] 6.
h.  ECG . 7 {27 37 157 [5) 6.
i, X-ray ‘ Y 127 L37 /17 . 5] 6.
4. Regular Telephone /I} 127 37 &l 15/ 6.
k. Hotline. 7 /2] 13/ (a7 - J8] 6.
1, . Other SN2 VAN z 13 ey 57 6.

7) Reason for initiating teleconsult (Check One or More):

a.. /] For help in diagnosing or treating patient problem -
b. /7] Patient request

c. Educational

d. /7 By instruction or protocol

e. /77 Other reason - specify

8) Indicate (V) your impression of the result of ‘this' teleconsultation (indicate
responses. for items a - f):

" Great

None m
a. Confirmed or reassured first impression . 129 127
b. Assessment of patient problem more definite: favj {Z] 137
¢, Change in tréatment plan . aj Z] 37
d., Education value to yourself. 127 3/
e. Education value to patient vg [Z] 3
,No One' ' PHN CHR Sells PIMC Tucson Other
f. Generated a referral var [/ [zf (3] (5] 157 (6] 77
g. Eliminated a refetral tos [_1/ 12/ -3 - LE] 5] -8/ i

h. 'Othet result or impacc

9) In summary-, _thia teleconsultation was (Check One):

a. ] Cri:ica’l for the p:cper care of this patient
‘ L./ Important or useful . .
o e. [J] -Of 1ittle or.no value

‘dv 7] Confusing or harmful

* U FORM SEB 775,
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protocol has excused the health staff from campleting these
forms only when a voice transmission is requested via a tele-
phone patch to a site other than the physician's console roam.
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 umder the a@propriate identification
number for the patient. The other exception is when only patient
date has been requested by the field staff fram 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 consulta-
tion. From this information, the time and cost by health service

staff category may be calculated.

A.5.2 The Camputer Printouts from the Health Infbrmation
System (HIS) (Table A-4)
Fach month, all patient visits to the mobile unit and to the

%i Santa Rosa Health Clinic are received by the IHS evaluation

office. The patient's name, identification number, health

: provider and health problems are ineluded in this printout

r ‘along with other information. This request is procéssed for
each month at the end of the third‘Week of the following month.

This delay is Tor the purpose of including as many late patient
encounter forms ag posSible and yet be able to produce 8 timély'
monthly report.

LOCKHEED MISSILES & SPACE COMPANY. INC.
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Table A-L
HIS MONTHLY PATTIENT TABULATION

— ) ’ “"‘*“""!‘CON-FIDENTIAL ‘HED!CAAL INFORMATION® 2283 82 k%% 10721775
rl FACILITY: MOBIL HEALTH -,

BIRTH "~ MR ENCTR ENCTR G F p LCDA.
110 DATE SEX  NO. . FAC . DATE _ 1 & S PROV ~* STAGE DIAGNGS1S
PATIENT'S NAME DELETED 001495 09/10/928 M 000183 09/02/75 0 1 2 11 01/0091-1 DIARRHEA T
' ' ooﬁué's 097107928 M " 000183 09/02/75 0 1 L 11 01/401 - HYPERTENSION CHECK ST
’ooues_osuo:szav.n . 000183 09£02/75 0 1 2 11 01/7873- PAIN L HIP . , .
002278 077047927 F 000183 09/02/75 0°1 2 11 O1/9160~ ABRASIONS L LEG
T002278 077047927 ¢ | 000183 09702775 0 I 1 11 01/401 - HYPERTENSION CHECK T
004042.07/164948.F. . . 000183 09702/75 0 1 1 05 01/0340- TREATED FOR POS STREP THROAT . —
004124 07709/935 F 000183 09/02/75 0 2 1 11 0175990~ F U, U T I
004386 117117966 F 000183 09/02/75 G 1 1 11 01/380 - BILATERAL OTITIS EXTERNA ’ i T
004386 11/11/966 £ ... 000183 09/02/75 Q 1 2 11 02/9000~ SCHEDULE 1 V P, U.T I SURVEILLANCE L
006424 03/17/950 F 000183 09/02/75 0 2 1 11 01/465 - U R T )
004424 03/17/350 F 000183 09/02/75 0 2 2 11 0178479~ BACK STRAIN - T
006863 01£11/985.F . ...000183.09/02/75 O 2 1.11 01/8930- LACERATION TOEs R.FOOT. . _ . . .. . _._. _
005180 08/28/948 M 000183 09/02/75 0 1 2 11 01/Y049- G C CONTACT
005180 08/28/7948 N 500183 09702775 0 1 1 11 01/401 - HWYPERTENSION cHECK 77777
005773 03/19/938.M . 000183 09/02/75 0 1 1 11 01/7855- ABDOMINAL DISCOMFORT UNCERTAIN ETIOLOGY __ _ ___ .
005902 02/05/953 F 000183 09/02/75 0 1 2 11 01/0049- SUSPECT SHIGELLA
005902 02/05/953 F . 000183 09/02/75 0 1 1 11 01/401 - HYPERTENSION CHECK T
013068 .06722/971 F |000183 09/02/75 0 2 L 11 01/9969- F U TRAUMA, HEMATURIA . . . e
014309 07/31/972 M 000183 09/02/75 0 2 1 11 017684 — IMPETIGO SCALP, IMPROVED
016359 12/15/9T3 M " 000183 09/02/75 0 1 1 11 01/Y005- [MMUNIZATIONS. WELL CHILD EXAM A
001208 07/01/934 M 000133 09/03/75 0 2 1 11 0178100~ F U FX R CLAVICLE - R
i 002260 027287927 M 000183 09/03/75 0 2 1 11 01/2959- . SCHIZGPHRENIA. THORAZINE REFILL
003018 05/13/956‘FA o 000183 09/03/75 0 1 2 11 01/Y009- GRAVINDEX NEGATIVE ’ -
003018 08/13/954 F - 000183 09/03/75 0 1 1 L1 017465 - U R I ‘ . L
003361 12/25/955 F 000183 09/03/75°0C 2 1 11 01/Y060- PRENATAL
# 903365 05/13/965 F 000183 09/03/75 G 1 1 11 01/7099- LESION R 3RD FINGER . T
PATIENT! NaME DELETED 003405 03/15/942 F. . 000183 09/03/75 0.2 1 11 OL/Y060- PRENATAL . o L

sesasaxresCONFIDENT AL MEDICAL INFORMAT ION®ssssssses 10721775
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A.5.3 The Patient's Health Records (Table A-5)

The complete hard copy health record for each patient whose
encounter involves a STARPAHC transmission is analyzed by the
evaluation office. The purpose is to describe the results 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
documented, (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 between first

contact and symptamatic treatment, first impression and defini-

tive diagnosis, definitive diagnosis and definitive treatment,

and finally, time of resolution of the problem.)

The HIS system also provides narrative medical summaries for
certain patients. Patient's records are selected for critical
case review if a clinical consultation utilizing the STARPAHC
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.

A.5.h 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 incomplete 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.

A-12
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HEALTH SUMMARY FROM THE HEALTH INFORMATION SYSTEM
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A.5.5 Data Source Common to Both Evaluations (Table A-1)
Both studies utilize a computer printout titled "Equipment
Usage Log". The program is constructed fram the console opera=-
tor's logs. It includes the date, type of equipment used,
locations involved in the transmission, purpose of the use,

and the quality of the signal as estimated by the operator.

In one respect, the printout for the hardware evaluation differs
from the printout for the medical evaluation. The hardware
evaluation 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 cammnications equipment instead of the elapsed

time.

A.6 PROCEDURES FOR ANALYSIS OF UTILIZATION REPORTS
At the end of each month, the telecamunication evaluation forms
from the THS staff are received by the STARPAHC evaluator.

The computer printout from the equipment usage logs maintained
by the Sells systems operator is also received. Comparisons are
made, and a list of patient transmission discrepancies is genexra-
ted and sent to thevsystem operator. The operator then consults
the daily hand-written logs for those transmissions reported by
IHS, but not indicated in the equipment usage log printout. The
missing patient: consults are entered into the computer if they
can be located in the daily log and matched to the patient's
identification number. However, the tables prepared by the IHS
evaluator for the monthly reports include all known patient
transmissidns whether or not they were recorded by the systems

operator.

A-16
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Trensmissions known to the systems operators, but for which the
THS staff failed to return evaluation forms, are included in the
tables reporting the ratio of use, by site and purpose, and
whether voice or television was used. Charts are then located
for clinical use of television (as reported by the systems
operators) and analyzed for impact whether or not THS evalua-

tion forms are available.

Occagionally, the printout indicates that a clinical transmission
ocecurred using certain cammunications equipment but the operator
failed to indicate the patient's identificaticn number. If an
TAS evaluation form with an identification number is available
for these transmissions, theh both the hardware and medical
reports will 'include this information, and the printout will

be corrected.,  If no informstion is available to relate the
transmission to en identifiable patient, then this consult will
not be tallied in ths IHS report. However , the hardware report
will include in the totals the fact that specific items of

equipment were used for clinical or administrative purposes.

The following exa.mple using a portion of the equipment usage
~printout should clarlfy the. above procedure

05Mey75 x - TEL-CPIR MED/ADMIN. GOOD HSSCC MHU
O5MayT5 x HANDSFREE, MUX MED/ADMIN. GOOD MHU =~ HSSCC
05MayT5 - x HOTLINE ~ COMMUNICAT GOOD MHU ~  HSSCC
O5MayT5 x ~HANDSFREE, MUX MED/ADMIN. GOOD MHU  HSSCC
O5MayT5 x HOTLINE COMMUNICAT GOOD MHU  HSSCC
O5MayT5 x HANDSFREE, MUX ~MED/ADMIN. GOOD MHU - HSSCC .

' This use of equipment occurred on May 5, between the mobile
unit and thé Sells hdSpi'tal. In the column where the patient'

" number should appear, an "x" is seen instead. 'The purposes were
indicated by the systems operator as "medical administration"

‘ and as "ecommunicat ion" referrable to.a patient. :

A-17
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In order to avoid losing potentially veluable data, it was
agreed that the hardware tally should include these data.
However, it is impossible for the THS evaluator to decide

from this data alone whether one or six patient episodes
occurred. Therefore, this information is omitted from the

THS report. Every effort is made to find the missing patient
numbers from the IHS evaluation reports and correct the printe-

out.

The totals of specific pieces of equipment used in medical
transmissions in the hardware reports cannot be equal to the
total of patient episodes. One pa'bient episode could poten=-
tially account for the use of from one to twenty-two different
components of STARPAHC cammunications equipment to complete
the consultation. (The list of equipment used in the hardware
evaluation does not include any computer components, nor any
non-communication equipment utilization such as microscopes,
X-ray machine, incubators, etc.).  Few, if any, episodes used

- more than 8 components.

AT PROCEDURES FOR ANALYSIS OF PATTENT VISITS

The tally of patient visits to the mobile and fixed clinics is
provided by the Health Information System printout. The infor-
mation on this printout. includes ID and district ef residence
~of the patient. o

The IHS evaluator requests this printout three weeks after the
end of the prev:.ous month for monthly reports, and eight weeks
after the end of the quarter for qua,rterly reports. This delay
is neceséary_so “that patient encounter forms tha"t“are ‘dfeil_;ayed ,

. for beihg’ erit.e’redlin‘bo the computer can be counted.

'Only those encounters forms that relate toy an acizual visit to

a s:Lte for ‘health services are counted in 'bhls prln'tout.

A-18

LOCKHEED MISSILES & SPACE COMPANY. INC.

e i s e et e



Each IHS evaluation form (as discussed under A.5.l) recording

a STARPAHC transmission and a patient number is checked against
this evidence of a patient encounter as iisted in the HIS print-
out.. The quarterly listing of all diseases and patient problems
for which the STARPAHC equipment was utilized is prepared after

correlation and correctlons are made.

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 computerized medical
summary up to date by recording information obtained before

or after the actual patient visits; to record medication re-
newals given to a patient attending & cliniec but intended for
another patient not in attendance; to schedule eppointments

for patients not in attendance; and many other purposes. These
encounters are not totaled as patient visits in the IHSVmonthly
evaluation reports. They are included under the category of

"Other Patient Services" in the IHS quarterly reports.

On the other hand, many patients visit facilities in peréon

and no encounter forms are generated. These visits may be for

- the purposes of: Bringing a specimen for a 1&boraﬁory test

that was requested during a formerly recorded encounter, to make
an appointment for themselves or someone else, to bring letters
~or-other documents requested by héalth providers, and many other
reasdns. On rare océasions, the provider falls to complete the

-encounter form, or the form fails to reach the keypunch operator

. in Tucson.

' In addition to cbtaining the mumber of patient visits from the
iHIS'printout, theimedical'évaluation reports also include the
total pétient "problems" that are listed for each visit. Same
"problems” as written by the health provider are actually
.reasons for the visit rather than health prdblems such as’
. "ﬁmnunizatlons Well child exem” .

- A-19
LOCKHEED MISSILES & SPACE COMPANY‘ INC.

St e e s R i




The total of patient visits, and the total patients' problems
are used to calculate two different ratios for equipment utili-
zation in the STARPAHC project. '

A.8 LIST OF MEDICAL TABLES AND CORRELATIONS TO BE COMPILED
MONTHLY IN THE K EVATUATTION REPORTS

1. Frequency of use by site and type of communication (voice

- or television). |

2. Pa‘cient utilization by day for two CHM sites equipped with

' telecammunications (Mobile Clinic and Fixed Health Center).

3. Frequenoy of use of STARPAHC communications equipment by
hea;l‘bh provider category and site.

h, The reason for initiating telecommunications by si‘bé.

5. The type of impact from the campletion of the telecommuni-
cation by degree. v

6. The value of each telecommunication by type of héalth
provider. '

T. TFrequency of failure to camplete a desired telecommunication
by type of equipment and reason. CE

8. Correlation table of patient episodes where telecammunica-
tions were used by data source (IHS or IMSC) and reason
for use. y ' '

9. S\immary o‘.f‘ each pé.tien‘b episode where television was used
for clinical consultation. o

10. Summary of each pa‘bient episode valued by THS staff as being :
"eritical for the proper care of the patient" or "coni‘usmg
or harmful""

S Telecommunica'tions .retio of use by number of patient visits

| - and number of recognized pa:bient pro'blems.
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Appendix B
STARPAHC SYSTEM DESCRIPTION

STARPAHC combines 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 HSSCC

is located, to provide direction and consultation to paramedical
and. technical personnel stationed at the remote clinice, LHSC,
~and the MHU. The interchange of information between the HSSCC,
LHSC, and MHU is accomplished by voice, data, and video oommu-
nicatioh 1inks. Computer-based data menagement techniques imple-

- ments record keeping, data retrieval and data analysis.

The STARPAHC elements are operated by a team consisting of THS-
provided physicians and health-care professionals and by LMSC~-
| provided technical persomnel. Remote health-care professionals
" are under the direct supervision of an THS physician at Sells

by means of voice, data, and v1deo canmunication channels between
the STARPAHC elements 1nterconnected by the relay station on
VQulgotoa (as depicted in Figure B-l). The configuration as

shown in Figure B-1 consists of:

o} The control center,‘loeated in- one wing ofethe Sells
Hospital. It is staffed by IHS phy81c1ans and IM3C
Telemedlclne system qperators. ‘

o A local health service center at the‘Santa Rosa Clinic.
It is staffed by THS CHM's and functlons as a fixed
-remote clinic. .

o A mobile healthfuni%.'fThis is a clinically equipPed

: van-type vehicle that is. staffed by an THS CHM and. an
IHS laboratory technlclan. It functlons as a remote
mobile CllnlC, visiting a nuﬂber of v1llages on & pre-

selected route and schedule.
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o The Phoenix Referral Center. This facility provides a
Telemedicine room in the Indian Health Service Hospital
in Phoenix for access to specialists (through audiovand
slo-scan television links) fram thé control center.

0 The Albuquerque Computer Center. This facility provides
STARPAHC data system access to the Indian Health Service
patient information system data base.

0 The Quijotoa Relay Station. This station is used for

| microwave transmission of television, voice, and data

and VHF voice/data between major system elements.

B.1l HSSCC

The Indian Hospital at Sells, Arizona contains the Control Center
of the system., Here, the physician directs the community health
medics and labdratory technicians, communicates with patiénts,
and calls up data to assist in the examination_and'treatmént of

patients.

The physician also can consult with specialists at the Phoenix

~ Indian Health Hogpital and can direct the system operator to

perform specific functions such as recording a TV image, sending

- slo-scan TV X-ray images to Phoenix, and selecting other needed

communications modes.

The nerve center of the STARPAHCKCOmmunications system ié‘con—,
tained in the Operator/Commmication roam st Sells. From the
operator's console, the system operator interconnects all video,
voice, and data linké'in the system by means of the equipment in
the roam. Cpmmunication;outputs‘and-inputs are provided:in three
separate modes: microwave (video, voice, data);fVHF radio (voice,

data); and telephone (voice, data, single-phased recorded video).
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The data equipment room at Sells contains the computer system
and data bank and peripheral data equipment. STARPAHC data is
fed into the computer from LHSC, MHU, and other remote location
video display, teletypewriter, and printer sources. This infor-
mation is stored in the data base for playback to all sources

or to the Tucson Computer Center (TCGC). Information at the TCC
can &4lso be received and routed to STARPAHC locations by the

Sells computer.

The Physician's Room at Sells contains equipment and apparatus
allowing the phy51é1an to view, hear, and direct medical act1v1-
ties at the MHU and the LHSC, to camunicate visually or by
voice with all other elements of the STARPAHC system; to ask
for and 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
from his desk at the PhySician's Console., In addition to the
Congole, he has at his disposal & 3-channel ECG cart with
cardioscope/strip-chart recorder, and a B&W TV camera and X-ray
film viewer. A dedicated B&W TV camera is housed in his console
to provide his image tobthe patient at the MHU and LHSC. All of
| this equipment can be operated by the physician while seated aﬁ

the console. -

The HSSCC provides space for a VHF'radio controller to enable
communicationS'with the eXisting IHS ambulance radio‘frequency.
An area.and interface capability is also prOVided at the HSSCC
for a base station for communication with a Portable Ambulance
Modﬁle: (PAM)r installed in the THS *Ambulancé' Van. o

Interface between ‘the HSSCC and the Tucson Gompuber Center is by

khlgh-speed serlal-dlgltal 51gnals via telephone llnes.;
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B.2 LHSC

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 provideé the physician at the hospital control
center with an "oubtreach" capability to deliver quality health
care to patients through the STARPAHC system. There are three
roomg in the clinic used for STARPAHC applicatioms.

The Emergency Boom 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

from Sells Hospital from several rooms including the Emergency

- Room. It also contains the individual controls that operate the

two TV cameras and the intercom. One camera is used for patient
viewing while 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 camputer.

The Examinstion Roam, like the Emergency Room, has an intercam

system‘and a video data terminalr(identical to the emergency

‘room's unit), a B&W camera and monitor 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 Leboratory at the Santa Rosa Clinic has intercom units, a

color TV camera matched to a standard binocular miéroscope, and-

" a color monitor for viewing the transmitted slide image.
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The Data Management area is a small roam outside of the main
entrance to the clinic. The room contains the two equipment
rack assemblies that power and control all of the television,
voice, and data communications equipment. The room is air
conditioned to provide cool operating temﬁeratures for the
equipment, and camfort for maintenance personnel. A room-to-

room intercam is provided.

A 55-KW Auxiliary Generator is permanently mounted on a concrete
foundation outside the rear of the LHSC. This generator provides
electric power to tne clinic and all electric equipment in the

event of a failure of the regular power supply.

B.3 MOBILE HEALTE UNIT (MHU) _

The MHU is a‘smaller version of the Santa Rosa Clinic. It serves
rural populations 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 ft
- Vehicle ILength R 35.6 %
Vehicle Length with Trailer 51 £t
Maximum Permissible Speed 45 mph
Fuel Capacity ; 60 gal

The MHU has four areas: 1) Cab, 2) Examination Room, 3) Reception/
Communlcatlon/Lab Room, and M) X-Ray Room. A 30-KW generator is

‘Vmounted on a trailer which 1s Lowed behlnd the MHU .

Thé'MHU has a number of two-way communication devices, both sudio
and visual, to permit full coverage of all situations between the
. MHU and Sells Hospltal. The MHU roof antenna allows mlcrowave

v and voice transmission from and to HSSCC via the Qulgotoa

' Relay Station. VHF capability between LHSC and HSSCC is also
available. Teletype and data equlpment both visual and prlntout;
are provided for data input and retrleval, and the equipment is

' connéctedyinto computers serving the system. . Inside the van, a
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room-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 the communicatiens equipment 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 Reception Rboms which allows private talks with the

HSSCC physician or operator.

Color TV monitors are provided in the Examination Room and the
Laboratory area for monitoring transmitted images or for monitor-
ing the transmitted Sells physician image. A B&W monitor is used
in the X-ray room to view the transmitted X-ray images. Color TV
cameras are used to send color pictures of the patient to the
physician's console at Sells. One camera is used for standard
patient viewing while the other is used for endoscopic examina-
tions. 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 per-

forms a similar function.

B.3.1 Staffingk

The arrival times aﬁd‘serviceAtimes of patients who used the
Mobile Health Unit (MHU) of the~éells Service Unit were observed
during. the weeks okoarch 22-25kand July 19-22, 1976. The c¢linic
provides out-patient care to patients from 10:00 AM to 3:00 PM,
four days a week in four villages in the western part of the

Papago Reservation. -
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During both observation periods, the unit was staffed by the

same Community Health Medic (CHM), who also functions as the
pharmacist and the X-ray and laboratory technician. The
Licensed Practical Nurse, in March, was replaced by a Comnunity
Health Nurse's Aide for July. There was a different driver
during each observation period. Some of the clinic hours, the
driver spends transporting patients, the rest of the time he
assists by obtaining the medical summaries and performing clini-
cal duties. The driver and/or the nurse also proVide interpreter
skillg for the CHM.

B.3.2 Travel'Pattern ,

The Mobile Health Unit followed the same travel pattern during
both cbservation periods; it was driven from Sells to Pisinimo
on Monday morning and left there overnight; moved fram Pisinimo
’,to Gu Vo on Tuesday morning; and brought into Quijotoa Tuesday
afternoon to be refueled and left’fdr the night; picked up at
Quijotoa Wednesday maning and driven to Hickiwanj,on to Kala
Wednesday afternoon in preparation for the next day's clinic;
and returned to Sells after close of clinic on Thursday. The
unit remains in Sells on Friday for maintenance, cleaning, and

restocking. Please refer to Figure B-l.

‘A carryall and a sedan~are used as support vehicles, the carry¥
all to transport patients to and from the MHU and‘nearby Villages,
and also to transport the staff from Sells to the clinic location
| Quring the week. The sedan is used by the driver to reach the
MHU from his home in Santa Rosa;frThe average driving timé,for'-

| the staff to thé clinic'site each day is one hour and 15 minutes.
,'The return trip time‘isklonger'dn Tuesday and WednesdayvbécausegL
théfﬁnit‘iskmoVed,to its overnight iocation~after the élinic -
dloses, and one of the support vehicles must follow it to pro—: 
F13e transporfation home for the driver,' Ohe‘round.trip each

‘week for the Mobile Unit is 291 miles.
B-8
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B.3.3 Patient Transportation

On Monmiay, the carryall is taken to Santa Cruz and Nestors by
the driver to piek up and deliver patients to Pisinimo. On
Thursday, the CHM picks up patients in Ventana and takes thém
to Kaka. After being taken, they are returned by the driver
to Ventana. Community Health Representatives also provide
trensportation to the MHU for same patients from the above
communities plus Ali Chuk, Pia Oik, Sioui Schuatak, Kuakatch
(to Gu Vo), Schuchuli, Hotason Vo, Vaya Chin (to Hickiwan),
Stan Shuatuk, Chuwat Murk (to Pisinimo). (Figure II-1).
Altogether, 16 cammunltles with a total population of gbout
1755 are served by this Cllnlc.

B.3.4 Unit Preparation ;

Tt takes the driver an average of 20 minutes to set‘up'the unit
~each morning, lowering the stabilizing jacks at the rear of the
unit'énakplacing hand. jacks under the front end for stabiliza-
tion during operatlon, connecting the unit to the generator it
tows in a small trailer for its power source, and putting up

‘and adJustlng the dish antenna. which provides the microwave
communication link between the MHU and Sells. To men from
each village have assumed the responsibility_for setting up -
the portable stairs, which are heavy and awkward for one
person to handle. Stairs‘are'se# up to the center room of
the ﬁnit only, although twoisets of stairs are carried on the
trailer. After close of clinic, it takes an average of 25
mlnutes tc secure the unit for the night, or to geﬁ it ready -

to travel.

 B.3.5'; Clinic Preparation.
‘"Whilé the unit is being set up, the nurse and the medic prepare
for the start of clinic, puttihg away any‘supplies~which were
“brought framn Sells, éhedking and arranging eQuipmenﬁvand' -
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reviewing laboratory reports about patients fram that day's
clinie area. Although the clinic is not scheduled to begin
until 10:00 AM, patients sign in as they arrive, sometimes
as early as 9:40 AM. As soon as the patient signs in, an
encounter form is stamped and a medical éummary retrieved

from the Varian computer at Sells through the teletypewriter.

B.3.6 Clinic Operation

About 10:00 AM, the nurse starts to call and screen the patients.
If the patient is also to receive service from the medic, he
uswally returns to the waiting area outside the MHU after screen-
ing until called by the CHM. '

The staff makes én effort to ccmplete service for the patients
who arrived during the morning before stopping for a half-hour
lunch, usually about 12:15 PM. The majority of patients are
seen in the morning. During the observation period, the time
by which all patients had completed services varied between
2:12 PM (March 25th) and 3:22 PM (March 22nd).

Mean waiting and service times for each service point in the MHU
are shown in Table B-1 for the March ocbservation period, and in
Table B-2for the July cbservation period. The total average
time from sign-in to completion of services is similar for both
periods: 54.8 minutes for March, 55,7 minutes for July. The
average total service time tolwaitihg time ratios are also
similar: 14.0; 40.8 (March) and 14.9; 40.8 (July) = expressed
in minutes, The bulk of the waiting times occurred between
sigh—iﬁ;and being called by the nursé; This is not surprising
becaﬁse meny of the patientsiarrived‘in groups of three to

nine -- abouﬁ one~fourth during the March dbsér#ation period

and over half in July.
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TABLE -B-1<

Mean Waiting and Service Times* Per Patient, Each Day and All Days

observed

24

“Mobile Health Unit, Sells Service Uiit, March 22-25, 1976
: ‘ N=94 Patients: Total
: : : s 5 ‘ : Number of
-Periods .Monéay . Tuesday Wednesday Thursday Mean Persons Going
‘ Pisinimo Gu Vo Hickiwan KaKa All Days Through This Point

‘Time elapsed from sign- : : :
ing in until called . 35.7 38.3 37.0 11.0 33.6 87
by nurse ' »
Nursing service time 7.2 4.0 5.6 3.7 5.1 87
Waiting time to see 9.6 7.8 4.4 5.0 7.2 88
CHM e
CHM service time 111 6.9 10.1 9.3 8.9 90
Number of patients 38 -19 13 27 --

*Times are in minutes. All patients did not go through each station.



Table B-2

‘Meén Waiting and Serv1cé Times * Per Patient Fach Day and ATT Days
, July 19-22, 1976

ob11e Health Unit, Sells

oorv'ce Unit

N = 78 Patients Tota]
. : - Monday Tuesday Wednesday ‘Thursday Mean Number of Persons
~ Périods Pisinemo GuVo Hickiwan Kaka A1l Days Going Throuch
’ ‘ . This Feoint

Time elapsed from signing- 1n ‘ ’
until called by nurse - 26.9 44.5 23.5 19.7 29.2 74
Nursing Service Time - 6.2 4.6 5.4 4.3 5.1 71
Waiting Time To See C.H.M. 18.3 5.0 14.3 8.9 11.6 77
C.H.M. Service Time 101 10.4 10.2 8.3 9.8 77
Number of Patients Observed 21 24 18 15 19.5 --

¥ % Times are in minutes.

141

ATl pat1ents did not go through each stat1on, for instance four patients went

d1rect1y from sign-in to service by the C.H.M.



The particularly long (L44.5 minutes) sign-in until called by .
nurse time for July 20th was the result of the arrival of an
emergency patient at 10:07 AM,  This patient was a boy who
had fallen fram hie horse that morning and was brought to

~ the MHU by private automobile, The CHM first examined him in
‘the car, then moved him into the MHU for X-rays. The X-ray
machine was not working so the CHM applied a sling to the
injured arm and arranged ‘to hax)e the patient transported to
Santa Rosa Health Center for X-rays. The first scheduled 7
clinic patient Was not called until the emergency service was
completed at 10: b2 AM.

B.3.7 Equipment Malfunctioning
There wWere several equipment problems that altered usual

functioning of 'the unit during the ‘observation"periods.

The computer was not working for 10 clinie hours during the
March time frame and for 5-3/4 hours during the July 19-22
period. : This meant that more radio calls 'Ehah usual he,d to

be made to Sells at these times to retrieve patient informa-
tion such as immunization status, etc. During the July cbserve-
tion period, the toilet had been pulled fx'cun the unit for repair,
Which meant there was no place for the ‘pa‘i:ie'nt “bo‘collect a
urine spec:unen, ‘80 no urine cl:Ln:Ltests or urinalysis were done
during that week. The X-ray machlne was not working July 19-22,
50 three patients were ‘revferred. to Santa Rosa Hea’lth Center

‘_or Sells for X-rays. The paging sys’c’em was not A'functionying

: _rel:.ably same of the week, vhich may have con'brlbuted to the
Vnumber of "no answers" (seven on Monday), although 'bhe nurse .
felt that in most 1nstances P, the jpat:.ents had left the Waltlng
“area to go to the store near'by. There were two pafc:.ents who -
_were signed in, but never did answer & call. Oﬁe Wé.s a child
s:.gned in by his mother s Who then left to go home and get him
~and did not retu:rn. : The other, accord.lng to the staff fre-

Lquen'bly 51gns in but does not stay to get service.
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B.3.8 Laboratory Use

There was only one laboratory test performed on the MHU during ,1
the Juiy study period -- a hematocrit. Seventeen laboratory
specimens were brought into Sells laboratory for testing: eleven
cultures (six of them skin cultures) and six blood chemistries.

The nurse on the unit in July was not trained to do vena punctures,
so the CHM drew all the blood for testing. The nurse took most .of

the cultures.

B.3.9 STARPAHC Communications
Communications from the MHU during the observational periods are

shown in Table B-3 (March) and Table B-4 (July). The effect of

the data system failure is seen for days #2 and #3 in the first

and day #1 in the latter. Had the X-ray machine been operable

during thé July period, two of the three patients referred ‘ ‘
would pro"ba'bly have had 'bhelr film images sent to Sells via T

television for a phys101an consult.

B.3.10 Patient Population

On August 3, 1976 s the Health Information System had reported
in 170 of the 172 total patient visits which occurred on the
MHU during the two observation periods. In describing that
population by age, sex, and primary diagnosis, it shows a ; -
predominately young (62% 14 years of age), female (59%)

group wri’ch the most common primary diagnosis of upper respira= '
tory infection. The age distribution during both study periods
is very similar. (FigureB-2) The sex distribution was more

predominately female during the March period.

- Male Female

R o Number Percent —  Number Percent
March 22 - 25 3 3% 58  63% o L
July 19 - 22 31 kg 39 - 56% , | :
Both Periods . 67 W% 97 59 |
- B-14
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‘From the Mobile Clinic by Type and Purpose

Table “B-3*

Telecommunications About Patients

During the Observation Period
March 22, -:25, 1976

Purpose: M=Medical-Administration C=Clinical Consultation
Type - NUMBER OF PATIENTS Totals
of Voice Voice plus| Voice + 2-Way # % 0f
Telecommunication | Alone Return TV TV Consults | Visits
Purnose M C M C- M- C
Da® e Site
(f of Visits)
‘1. Pisinimo 3 1 1410 0 0. 5 20.8
(24)
- (1)
2. Gu Vo T2 0 6 0 1 0 9 23.7
(38) '
(1)
~3. Hickiwan 4 1 0 0 0 0 5 26.3
(19) '
j | @
4. Kzka 0 0 0 0 0 2 2 15.4
(15)
Totals 9 2 7 0 1 2 21 22.3
(94)

(1) Computér providing medical data not functioning for days 2 and

(2) Includes

to Sells Hospital.

transmission of a chest x-ray.
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TABLE B-4-

Telecommunication About Patients

During t

From the Mobile Clinic by Type

he Observation Period July 19-22.

1976

Purpose: Calls to Medical Records, Laboratory, Disease Control

and Santa Rosa Health Center

Number of Patients. -Totals
Voice Plus # % of
Type of Communication (1) Voice Alone Return T. V. Consults Visits
(# of visits)
Pisinemo
1. (21) 3 2 5 23.8
GuVo
2. (24) 1 0 1 4,2
Hickiwan
3. (18) 1 0 1 5.6
Kaka
4 (15) 1 0 1_. 6.7
Totals :
(78) 6 2 8 10.2

(1) No use was made of microwave equipment from the mob11e unit for consultation with

a physician during this week,
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x - FIGURE B-2
f Age Distribution of Patients Visitin'g‘the Mobile Health Unit During the
i Observation Periods: March 22-25, and July 19-22, 1976.*
f ‘ o N = 172: Total
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The March study period also had a higher percentage of infec-
tious diseases as a primary diagnosis: 52.5% campared with
35.7% for July. Patient visits by primary diagnosis are
displayed in Table B-5.

B.3.11 Staff Interview

The CHM who was staffing the MHU during these observation periods
has worked on the unit for a year and worked at the Santa Rosa
Health Center for the previous year (also a single provider s
CHM, outpatient clinic). On interview, he had several interest-
ing comments on service and waiting time comparisons between
the two facilities. Although he felt waiting times at the two
clinics were probably objectively comparable -- 'both clinics
’have‘ patients arriving in groups ~- that subjectively, the MHU
patinets would feel they waited longer because they have to wait
~outside with only a ramada for protection from the weather,
whereas. the 'Santa Rosa patients wait in a building that is
“heat'éd in the winter, cooled in the summer, and have a tele-

vision to help pass the time.

He felt that service times on the MHU would be sh‘orter for two
reasons: (1) the MHU is more compact and the provider can do
the examination, treatment, and dispensing all in one location,
but in Santa Rosa, he may have to move himSglf and the patient
| to Severé.l different locations in the clinic to complete ser-
vices, which may lengthen service time for cc&nparable service
rendered; (2) although both clinics run a similar patient
census ,v the MHU's clinic is operating for‘b four and a half
hoﬁi‘s é.nd Santa Rosa is usually operating six to eight hours,

which puts pressure on the MHU provider to limit service time.
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Patient Visits by Primary Diagnosis to the Mobile Health Unit:

TABLE

B-5

March 22-25, July 19-22, 1976

N =172 : Total
Primary Diagnosié garch 2;—25 ;u]y 19%22 Totals .
Unper Respiratory Infection 21 22.3 8 11.4 29 16.9
" Lzboratory Exam Only 1 14 11 14.1 12 7.0
Otitis Media 8 8.5 2 ] 9.0 10 5.8
- Diabates Mellitus - 3 3.1, 6 8.5 9 5.2
-Follcw-up Exam, Disease or Operation 9 9.6 0 0.0 9 5.2
"~ Essential Benxgh Hypertens1on 3 3.1 5 7.0 8 4.7
Well Child Exam e 2 2.1 4 5.1 6 3.5
Impetigo : 1 1.1 5 7.0 6 3.0
-~ Immunization or Vacc1nat1on 3 3.2 2 | 2.6 5 2.9
~ Pnezumonia 3 | 33 0 0.0 3 1.7
" Murmps 3 3.1 0 0.0 3 1.7
Subtotal 57 160.6 |43 |55.1 | 100 | 58.1
A]T Other Primary Diagnosis 37 39.4 ‘33 42.3 70 40.7
- . Late Reporting 0 0.0 2 2.6 2 1.2
Totals 94 |s4.7 |78 |75.3 172 |100.0

* Datalfrom'thé Health Information System retrieved August 3, 1976.
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In diécussing the value of having the black and white television
monitoring of the consultant at Sells during teleconsults, he
stated he had no comments fram the patients. He had observed
that when the TV monitor was on, the patient would interact
directly with the Sells consultant, but when only the hands-
free MUX was used, the patient would wait for the CHM to repeat
questions and -instructions before responding, even though the
patient could hear and understand the Sells consultant. He said
he has als used the two-way video capability to set up private
consultations between a patient and a Papago Psychological
Service staff member, which he doesn't feel would be feasible

i1f only voice reception for the patient were possible. -

B.3.12 Discussion
The uwniqueness of the Mobile Health Unit makes it difficult to

compare it to a fixed clinic facility. Patient clinic times and
service times at three THS stationary facilities that operate
primarily as a single ;providér clinics are displayed in Figure
B=3 with similar data on the Mobile Health Unit. The data on
the three stationary clinies are taken from "A Summary of the
Outpatient Studies Project - April 1976", Office of Technical
ASsistance, DHRW, PHS, IHS, ORD, HPSC, Tucson, Arizon:. It is
noted there is nore varia'bility of the selected parameters

a.mong the sta.tlonary clinics than between the statlonary CllnlCS
and the MHU. |

At the Taholah Washlngton clinic, the provider is a phys:.c:Lan,
the nurse is an R.N., the pharmams’o also promdes X-ray and
laboratory technician skills , and there is one person to handle
medical records and do some “cylericall work. At the Roosevelt

Utah clinic the prov1ders are a Physician and a Nurse Practltloner
who acts as primary provider gsometimes and’ does laboratory work
and dlspenses pha.rmaceutlcal This elinic 1s at‘bached to a

communlty hospital and clinic patlent X-rays are done in the
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TIGURE B-3 TOTAL MEAN TIME FBOM ARRIVAL
AT CLINIC TO COMPLE HHON OF SERVICES AND
TOTALSTAFE BOSITIONS: THIRLELHLS, STATIONARY
CLINICS AN THE MOBILE HEALTH UNIF
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hospital X-ray department. They also have & clerk to handle
medical records. At the Coleville, Washington clinic, the
provider is a physician. There are two on the staff, but
for two days each week, one physician operates the clinic
and the other holds clinies in the field. The nurse is an
R.N., there is a pharmaciéﬁ who also provides X-ray skills,
a laboratory technician and a clerk. All three of the
stationary clinics have at least one clerical person who
may have other primary duties, but who is able to provide

back-up support.

Addiﬁional variations that make comparisoﬁé difficult are

related to the work load at each site the percent measured,

and -the duration of dbservation. These variables are listed -

in Table B-6.

Table B-6
Patient Visits, Total and Observed
" L Sites, Indian Health Service

No. Patient No. Patient % Of Observation
Visits Visits Annual Period
Sites Annual Observed ., Number Days .
‘Teholah | ‘ ) L ’ i
Health Ctr. - 8,019 838 . 10.5 22
.ijoseveltv_ ' . [ : e
Health Ctr. 13,300 1,001 T.5 18
Colville S | | :
‘Health Ctr. 10,3660 76k Tk 19
Mobile Clinic, T L : , SO
Sells. , 3,317 ST 5.1 - 8
B-22
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B.4 QRS

The QRS is located on the Quijotoa range which is approxi-
mately 3800 feet high. A good access roéd is available

that is easily negotiated by a 4-wheel vehicle. The QRS
provides a central location covering 350 degrees Of‘coverage
over the Papago Indian Réservation. There are three dual-
feed dish antennas mounted on a 30-ft tower. They. are dedi-
cated to the HSSCC, ILHSC, and MHU. The MHU antenna 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 cdmmunication:equipment, battery charger, and batteries.

A 2.5-KW wind generator provides primary poWer and a 6-KW

diesel generator provides backup power.

B.5 PRC ; ,

The Indian Health Hospital at Phoenix, Arizona, which is referred

to as the Phoenix Referral Center, is staffed with and has access

to medical specialists. In the STARPAHC system, these specialists
will be called upon to consult with the physiéians at the HSSCC

when unidque or complex medical advice is in order. ‘To enhance

the conéultation, the system provides the capebility for trans-

- mitting X-rays or pictures of the patient, lesions, etec., via

slow-scan TV'using existing telephone‘lines. These same tele=
phone lines élso provide éapability for voice cammunication and
data transmission bétwéen the HSSCC and the PRC. The slow-scan
capability provides X-rays or picture transmission in two minutes.

It dinherently records the transmission which ensbles almost um-

- limited playback capability for extensive, repetitive studylng

'at dlfferent times and for varlous durations.
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Appendix C

TROUBLE REPORT REVIEW

A detailed review of Trouble Reports for each of the months
of the third 6-months was completed and forms this appendix.

May Trouble Regorts. Nature of the 25 Muy TR's were:
Failures (10), Degradation (14), and Modification (1).

The ten failures were divided among the elenents as follows:
MHU (3), LESC (%), HSSCC (2), and the QRS (1). The MU

failures required repair work, while the majority of the

LHSC failures required replacement of parts. One of the
- HSSCC failures was attributed to operator error. The division

~between repair/rep}acement was 5/5.

The principal equipment types experiencing failure were:
control receiver for cameras (3), RF voice link, generator,
and terminal (2 ea.). One failure is attributed to operator

error.,

Three of the May equipment failures out of ten resulted in operational
down;time.'_The MHU Camera Control had a partial failure resulting in

18 hours of down-time. The unit could not be repaired in the field and
had to wait until the MHU returned to Se11s on Friday. The'MHU Auxiliary
‘ Generator failed one evenlng in the fleld and remained 1noperat1ve
overnlght The generator was repalred the follow1ng morning. A

total down-tlme ‘was recorded of 12 hours. The third failure was a

HSSCC GE termlnal which resulted 1n 1% hours. of down time. It was

repalred durlng operatlonal hours

 The lh degradatlons were d1v1ded among the elements as follows

- MHU (&), THSC (1), HSSCC (6), and the QRS (3). The MHU degradaf

g tions were corrected by'repalr/replacement of parts, the TLHSC
degradatlons requlred replacement of parts, the maJorlty of the

~ HSSCC. degradatlons requlred repair, whlle the QRS degradatlons
frequired_bomh repalr/replacement. The d1v1s1on between repalr/

'E.replaeemehtvmasx7/7- ’ '3;1.
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The principal equipment types experiencing degradation were:
generator (3), terminal (3), video (2), voice (1), vehicle

engine (2), QRS (1), and the wind driven generator tower (2).

In summary, during May, a total of 25 Trouble Reports were
opened: 22 were closed. The 25 TRs were distribubted among the

elements as follows: MHU (7), LHSC (5), HSSCC (9), and QRS (k).

The principal equipment types having troubles were:

camputer terminals (6), generators (5), camera/conmtrol (5),
voice (3), QRS wind driven generator tower (2), and MHU vehicle,
video, misc., (1) each. There was one trouble report attributed

to operator error.

- Total down-time recorded during May was 31 % hours.
Comparison of May data agsinst prior year‘of cperation shows

that May's TR's are slightly above the yearly average (25
compared to 21.9 TR's). A comparison of the one year operation
regarding equipment types shows that the computer/terminals
remain as a high source of trouble reports. This is associated
with four computer and two terminal problems. Next highest
trouble reports in May -concerned generators which are also

~ the second highest average yearly source of troubles. Two'
TR's were for the 30 KW MHU generator (2 weeks apart and not
associated), two TR's were for the MHU 6.5 KW aux generator

(3 weeks apart and'associéted), and 1 TR on the QRS diesel

6.5 KW generator. Three of the TR's reported had staft of
fail to start which were repaired by tune-ups. The other two

TR's were associated with mechanical problems.

Jurie Trouble Reports. Nature of the 27 June TR'S were: Failures
(15), Degradation (10), Deficiency (1), and Modification (1).

‘The 15 Failures were dividedvamong the elements as follows:
MHU (6), BSSCC (5), and QRS (4). The majority of the MHU and
the IHSC failures required repair, while the majority of the
HSSCC‘required replaéemeﬁt. The QRS failures were fixed
kerally'betwéen repair/replacemeht; The division Between

repair/replacemént was 9/6. 0;2
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The principal equipment types experiencing”failures were:
computer terminals (5), generators (4), camera/control (2),
and MHU equipment and wind-driven generator (1 each). Two

failures were attributed to operator error.

TIwo of the June equipment failures out of fifteen required in operational
down-time. The HSSCC computer was down for three hours due to a blown

fuse caused by low input'p0wer. The MHU main generator was down for two hours.

The ten degredetions were divided emong the elements as follows:
vmu (3), LESC (2), HSSCC (L), and QRS (1). The MHU and LHSC
degradations were fixed by repair. The HSSCC degradations
required both repalr/replacement while the QRS required only
replacement., The division between repair/replacement was 6/k.

The principal equipment typegoexperiencing degradation were:
camputer/terminals (4), camera/control (3 ea.), and the MHU
vehicle (2) and voice (1).

In‘summary, during June, a total of 27 trouble reports were
opened and 25 were closed. The 27 TR's were distributed among
" the elements as follows: MHU (10), IHSC (3), HSsCC (9), and
QRS (5). The principal equipment types having troubles were:
computer/terminals (9), camera/controls (5), generators (U4),
MHU vehicle (3),. and MHU equipment, voice, miscellaneocus, and
wind-driven generator (1 each). There were 2 TR's attributed

to,operator error, Total down-trme recorded dur1ng June was 5 hours.

Comparison of June data agalnst prior year of qperatlon shows

.‘that the June TR's are sbove the yearly average (27 against
'1.21 9). A comparison of the one year operatlon regarding'equip-
ment types shows that the canputer/terminals remain as a high
‘ source of trouble reports.' ThlS is dssociated w1th 3 cauputer
and 6 terminal problems. .The~three~computer problems were.
attributed to a power brownout condition. The UPS had recemtly
’ "beenyinstalled ana'waS'undergoing a start-up problem. The*sixr s

r4~term1nal problems were associated with fuse blowing during NERI

| brownout and cable damage that occurred during sone modifica-
tion work that took.place in the hospital.
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July Trouble Reports. Nature of the 22 July fR's were: Failure
(9), Degradation (11), and Deficiencies (2). The 9 Failures
were divided among the elements as follows: MHU (5), HSSCC

(1), and QRS (3). The majority of the MHU and QRS failures

required replacement, while the HSSCC failures required repair.

The division between repair/replacement was 2/7.

The principal equipment types experiencing failures were:
MHU equipment (3), QRS (2), camputer/terminals, generator,

camera/control, and wind-driven generator (1 each).

Only one of the July equipment failures out of nine resulted in operational
down-time. The HSSCC IBM modem was down for four hours and required Varian

service maintenance.

The 11 degradations were divided among the elements as follows:
MU (6), HSSCC (2) and QRS (3). The majority of the MHU, HSSCC,
and QRS degradations required repair. The'division between
repair/replacement was 7/#. The principal equipment types
experiencing degradations were: voice (3), generator (5),

cqmputer/terminals, video, and MHU vehicle (1 each).

" In summary, during July, a total of 22 TRs were opened and 16
_were closed. The 22 TRs were distributed among the elements
as Tollows: MHU (12), HSSCC (3), and QRS (7).

Thé‘principal equipment types having trouble were: generator
(6), MHU equipment and voice (3 each), computer/terminals,
camera/control, QRS, and wind-driven generator (2 each),

band MAU vehicle and video (1 each) Total down—tlme recorded during

"‘July was 4 hours
: Camparlson of July data against prior year of operatlon shows

that July TR's. were sllghtly above the lv average (”2 com—
pared to. 21. 9) A comparlson of the one-yea operatﬂoa regarding
equipment types shows a s1gn1flcant reductlon in the cqmputer/

. “terminal problems (3) attributed to the,rellable operatlon of
the UPS. No other equlpment type problem is large enough to

be considered.
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August Trouble Reports. Nature of the 18 August TR's were:
Failures (9), Degradations (6), Deficiencies (1), and Modifica~
tions (2). The 9 failures were divided among the elements as
follows: MHU (5), IHSC (1), HSSCC (2), and QRS (1). The
majority of the MHU failures. required repé.ir s the HSSCC failures

required repair, and the IHSC and QRS failures required replace-

ment. The division between repair/replacement was 3/6 .

The principal equipment types experiencing failures were:
computer/‘beminal and MHU equipment (3 each), MHU vehicle,
Voice, and QRS (1 each).

Two of the August equipment failures out of nine resulted in operational

down-time. The HSSCC IBM modem was down for eight hours while the MHU

" had a flat tire delaying operations by two hours.

The 6 degradations covered in the MHU vehicle were corrected by
repair. The principal equipment types experiencing degradation

were: MHU vehicle (3), and the gererator (3).

In summary, during August, a total of 18 TR's were opened and

all were closed. The 18 TR's were distributed among the ele-

ments as follows: MU (13), LESC (2), HSSCC (2), and QRS (1).

The principal equiﬁmem‘b types hav_i‘ng’ troubles were: MHU vehicle

(8), computer/terminals and MHU equipment (3 each), generator,

voice , camera/control and QRS (1 ea.ch).v.' Total down-time recorded during
August was 8 hours.

Comparison of August data against prior year of operation shows

that the AUgust TR's were slightly below the yearly average . |

(18 campared to 21. 9) and very close to the lowest fa.:.lure months

B (Dec. 1975 and March 1976 with 14 fa.llures)

The computer/terminal pro'blems continued to show a s:Lgnlflca.nt ‘
decrea.se. The MHU vehicle had the majority ‘of the problems (9).
A ma,Jor problem was associated with an air brake failure Which

caused an out of-serv1ce period. This out-of-service per:.od

o ;allowed extensive malntena.nce to be performed on the vehicle,

of ‘which three tasks were written up as trouble reports. The
other two Trouble Reports were for flat tires.
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September Trouble Reports. Nature of the 28 September TR's were:
Failures (13), Degradation (13), Deficiency (1), and Modification
(l). The 13 failures were divided among the elements as follows:
MHU (5), IHSC (1), HSsCC (4) and QRS (3).

The MHU required repair/replacement while the HSSCC, LHSC, and
QRS required repair. The division between repair/replacement

was 9/k.

The principal equipment types experiencing failures were:
generator \4), MHU equipment and voice (3 each), computer
terminal (2) and Slow Secan (1).

Three of the September equipment failures out of thirteen resulted in
operational down-time. The QRS generator was down for thirteen hours,
however, during this period the standby generator was operated. The

LHSC terminal was down for three hours and the HSSCC Slo-Scan was down

for one hour.

The 13 Degradafions were divided among the elements as follows:
MEU (5), IHSC (5), HSSCC (2) and QRS (1). The MHU required
repair/replacement, LHSC, HSSCC and QRS required repair only.

The division between repair/replacement was 10/3.

The principal equipment types experiencing degradation were:

voice (lO), generator (2), and terminal (1).

In sumary, durlng September, a total of 28 TR's were opened
and 18 were closed. The 28 TR's were distributed among the
elements as follows: MEU (11), LHSC (6), HSSCC (7), and

QRS (4). The principal eduipment types having troubles were:

Voice (13), generator (6), terminals (3), and MHU equipment

(6). Total down-tlme recorded in September was 17 hours.

'Comparison of September data against prior year of operation

shows that the Sepﬁember TR's were above the yearly average

of 21.9. The multiple failures/degradatlon in the MUX radio

: kand VHF units accounted for the increase.
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October Trouble Reports. Nature of the 17 October TR's were:
Failures (9), Degradation (7), and Modification (1). The 17
failures were divided among the elements as follows: MHU (k4),

and HSSCC (5). The MHU required 3 replacements and 1 repair,
and HSSCC required 2 replacements and 3 repairs. The division
between repair/replacement was 4/5. The principal equipment
types experiencing failures were: Computer/terminal (5), MHU

equipment (2), generator and camera/control (1 each).

Two of the October equipment failures out of nine resulted in operational
‘down-time. The HSSCC Century Disc Drive was down for fourteen hours

and the MHU Camera Control Unit was down for one hour.

The 7 degradations are divided among the elements as follows:
MHU (4) and HSSCC (3). The MHU required 3 repairs and 1 re-
placement, while the HSSCC required 3 repairs, giving a division

between repair/replacement of 6/1.

The principal equipment types expericing degradation were:
computer/terminal (3) and MHU equipment (4).

In summary, during October, a total of 17 TR's were opened and
8 were closed. The 17 TR's were distributed among the elements
as follows: MHU (8), IHSC (1), and HSSCC (8). The principal
equipment’types having troubles were: computer/terminal (9),

MHU equipment (6), generator and camera/control (1 each).
Total down-time recorded in October was 15 hours.

Camparison bf the October data against prior year of operation
shows that the October TRs were below the yearly average of
21.9. The multiple failure caused by the camputer head crash

accounts for the majority of the TR's.
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