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Dr. James Fries introduced the visiting study team to the system and
provided most of the material summarized in this document.

Dr. Fries is both the developer of this particular approach to the
‘medical record and a major contributor to the overall system design used here.
He is also one of the principal users, since he is responsible for the
Immunology Clinic which has used this record most intensively.
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1. OUTCOME OBJECTIVES

The intended societal outcome objective for the system is'principally

quality of care improvement in areas of chronic medicine (initially
immunology and rheumatoid diseases) through increased general
medical knowledge, mainly acquired through research, and consultation

in response to specific questions.

These objectives have come about in response to a need felt by
a clinical researcher.

The system in use here is completely new and a supplement to the
existing’ manual system.

The population which is to be served by the system is eeiected

for study purposes.

The populatlon is spec1a1 in terms of dlseases presented (i.e.,
rheumatic diseases). .

‘Thie service environment is urban and 'suburban.

The care provided is secondary and tertiary care.

The existing quality of health care at this institution is relatively
high as judged by the visitors.

' The quality of health care delivered to this disease group is,

in general, adequate to low in an uneven way, as judged by the
provider, because of the difficulty of managing this dlsease class.

The. mean annual income of the institution's patient population is
average for the area served.

The size of the population served by the Immunology Clinic is
currently about 900, Most (785) have their records in this system.
The potential populatlon consists of the referred patients with

““this disease in an area of two to three million inhabitants.
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About 7% of the population in the United States suffer from arthritis.
We do not know how many of these require secondary or tertiary care.

-« Other clinics using the system serve largely distinct populations

We did not- evaluate the system in other clinics.

The needs for this specialty population are in the areas of chronic
and acute specialty care.

Patient visits are nearly exclusively a result of appointﬁents on
doctor referral or by hospital admission on referral.

PROVIDER OBJECTIVES

The objectives of the Automated Medical Record.Systéﬁfafég

to:provide information primarily. for clinical research:-
activities and secondarily for training activities and
quality review procedures,

to improve delivery of health care by improvements to the
quality of care through organized record contents and record
availability for research; and '

‘by experience-based computer consultation.

The organization which has made the decision to provide automated
medical record services is a specialty clinic of the Stanford

' ‘University Medical Center.

Expansion of system use occurs as the demands of other clinics

"warrant.. Use within the clinic is high and stable.

The institution is a university medical center with 500 inpatient
beds and 38 outpatient clinics. :

’ The’iﬁstitutionviSworgénized‘as a pri#ate,lnonprofif corporation.
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The size of the practice of the Immunology Clinic is as follows:
Number of patients is 900 (yearly aVeragé)§
Records for 785 patients are on the systém;

" Number of patient visits per year is about 4,000; ;:"

Average time per patient visit is 3 hours for the initial visit
: and 30 minutes for repeat visits.

The control over the medical content of the record system is
provided by an individual physician who integrates information
and recommendations of a national committee of 32 members.
This computer committee of the American Rheumatism Association
has standardized most of the data items being collected.

The technical operation of the system is provided by three
organizational levels:

The University systems component, Stanford Center for Information
Processing (SCIP), which provides hardware and operating systems
support. There are two people cognizant of the Medical Center use,
and they spend a total of about .2 FTE's related to all Medical
School support. Medical Center use comprises about 20% of the
total machine usage. '

The Medical Center computation group, part of SCIP (formerly ACME)
maintains the software for the medical data base system, '
Time-Oriented Data Base (TOD), provides coordination, and
currently is involved in a conversion project to move TOD from

a 370/158 under IBM multiprogramming software to a 360/67 under
locally developed software. Three out of the four people in this
function spend about the equivalent of 2 FTE's in medical data base

tasks. The TOD use amounts to about 25% of the total Medical School

computer use, and Dr. Fries' project comprises about 30% of the
data base usage. There are about 12 medical TOD data bases in
various stage of development.

The programming staff in Dr. Fries' Immunology Clinic develops

further application programs. Those programs that have general
utility become part of the TOD library. One person is devoted

to this task. 1In addition, Dr. Fries does some programming as well
as program specification and checkout. There also is one data
entry clerk. Two additional FTE's are working in other departments
on other TOD data bases.
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Consequently, the supervision of the technical operation of the
system is quite divided. ’

The total staff effort allocable to the Immunology project is the
following: ‘

(.2 x .25+ 2) x .30 + 2 = 2,615 FIE's,
and the total.har&ware effort is:

20 % .25 x .30 = 1.57 of an IBM 370/158.
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SERVICES PROVIDED

We describe here the services provided in the Division of Immunology. .

Data collection is done using single part, 13 page forms, flow sheets
with numerlcal entries, to be entered as is (only the modified ICDA is
coded by senior medical staff) using typewriter or CRT termlnals.

One set of forms is adequate for 14 visits. -

Source data collection is done by MD's and laboratory technicians.
Data entry is done by clerical personnel familiar with the flow sheet forms.
The data are transmitted by modems and telephone to the computer.

The data are stored forever since a criterion for flle purging has not

_yet been decided.

The entered information is used for analysis and to provide back-up for
flow sheets. The flow sheets are the primary medlcal record for this
clinic, and are the basis of the(Tlme—Orlented—Record

There is the capability to inquire into the files to determlne a

patient's medical status by any variable as well as -by boolean combinations
of the variables, by range, or by numerical comparison on a time-axis

of the variables. '

These services may be provided at any of the seven terminals within this
department. The departments using TOD (8 active) use. approximately

20 terminals altogether._ The data on TOD can be selectively shared.

All the programs are automatically shareable, unless expllcltly made private.

All other relevant services are provided by other systems within Stanford,
namely, conventional medical records, billing, payrolls, ledger, etc..

S
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4. TASKS REQUIRED TO CARRY OUT THE OBJECTIVES
a. Data Entry Tasks

Data entry is accomplished through typewriter-keyboard responses

- (70%) or by CRT keyboard entry. New is a method of typewriter-
keyboard entry of text containing multiple data elements per line.
Optical reading of hand-printed characters is being developed for "
other clinics. o T

Missing'data elements are explicitly skipped (if stated) and coded
to a specific representation. '

Verification of data entry is done by data entry limit checking and
by analysis routines. :

Most errors are found by data entry personnel and some by health
care delivery personnel.

Error correction is done on-line.
A correction changes the entry only.

An audit trail of all errors is not maintained.

Data entry hardware and software have presented problems of cost
and response time. Keyboard entry takes a significant a@ount of
time while on-line to the time-shared system with the fa%rly -
large data entry program. The system operated by the unlverglty
(SCIP) is not well suited to this type of application. - Pricing
has been arranged to compensate for some of these problems.
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i b. Data Storage

3 File Updating:

Additienal data entries are reflected in the files immediately.
Changed data entries are reflected in the files immediately.

Hu, The data invalidated can. be retrievéd from an audit run.

File Storage:

The data which are entered into the file are‘kept permanehtly.

File Usage'

- Obtaining a current record from the file requires less than
10 seconds; but delays of 10 minutes do occur due to interference
o , from other jobs in the yniversity computer, and the weaknesses
of the vendor (IBM) provided scheduler.

Determining whether a patient has a record in the file requires
i ’ , the same time.

The search can be done by unit number or by exact name.

The file is generally abstracted when research questions have
, to be answered to provide more selected patient categorles and
— : . faster access: : ,

File Size:'

The required file space now is 8M characters, and is expected
to grow.

ol . When a shortage of file space occurs, then old records will be
o fpurged " .

The files are compressed, variable length, indexed, and linked.
Space is dynamically allocated.



-8- CDS—4

Data Analysis Procedures Used

For the analysis of the stored data the following classes of
routines are available for on-line use anytime:

Individual Patient Record:

Retrieval of complete patient record, retrieval of abstract of

of patient record, retrieval of last patient visit, or re-creation'

of flow sheet for patient (rarely).

Selection of Patients:

Selection of all patients with a given problem or diagnosis,
value of sign or symptom, treatment modality, or combination
of the above is done several times per week.

ThlS selectlon is made on the basis of single visit records or
across a time axis.

Tabulation of Provided Services:

This is done by diagnosis or problem, by patient category, by
patlent address or location (address labels), and by serv1ces
rendered (done regularly).

Comparison of Selected Patient Groups:

This includes descriptive statistics (e.g., tables, histograms,
means, and standard deviations); inferential statistics

(e.g., t-tests and analysis of variance); actuarial statistics
(e. g., survival rates, morbidity rates, and mortality rates),
and graphical presentations (scatterplots and bargraphs).

Prognostic Summary:

A special service is a computer prognostic summary, ordered like
a lab test at a price of $18.75, which selects a comparable

population to the patient and dlsplays the experience with this
group.

]
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d. Data Analysis Procedures, Source, and Operation

i1

i

o ‘The ‘analysis routines were written by professional programmers
. -and by clinical research personnel.

The routines are specified by clinical research personnel.
i v A . ,
... . . Their operation is verified by the above through pilot operation.

The routines are kept ‘either on a ‘general library file, on
user-specific library files, -or by the individual user.

b
Their documentation is ‘kept on paper.
The principal programming language is a PL/1 dialect, PL/ACME.
‘Programs are being converted to PL/C, a subset of PL/1:
.e. Protection of Data
% ‘The Data Base System ‘has three levels of data protection.

A password system permits user access to the computer system. b
This,password‘can'berchanged'by'the'user at will. It is not :
available to the system sstaff. Tt is known to all computer

users and programmers in the clinic.

A protection mechanism exists for files. Files can ‘only ‘be i
written or ‘added by their owner. Optionally, read protection {
can be specified for .any file by the owner which prevents the :
reading of data from these files by other system users.

Individual data element ‘types can be 'specified to be cryptographically
.encoded using an owner supplied character string.

:‘Only the first level of protection is currently in use. It is
‘ felt that no sensitive data are being collected and that protection
- is adequate. If the system use is to be expanded, more :protection
' may have to be used. .
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Training

New medical users of an ex1st1ng data base system are given
demonstration and documentation in order to learn to use the system.
The training period is one day; and after an additional two weeks,
they are fully proficient.

New clerical users of the system are given instruction, demonstration
and documentation in order to operate the system. The training
period is one week; and after an additional two weeks, they are
fully proficient,

_ Presentation of Results

The means for producing output are hard-copy terminals and CRT's.

Bl
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Introduction

The patient record system stores its data into two data files
per clinic. One file contains identification records for the
patients and the other file contains visit data.

The size of the identification record is variable, up to 1,280
characters.

The size of a visit record is variable; wup to 486 entries may
be collected. At the initial visit about 60% of the items are
actually collected.

Ninety percent of the information is medical.

Patient Identification

I.D. numbers: sequence number specific to the clinic,
medical record number (unit number). of the hospital
Name (full)
Address
Phone (home)
Sex
Date of birth or age

" Marital status
" Race ‘ T N 1 e,
~ Occupation (free text) : S v e

Date when this information was collected

Financial and Economic Information

N An additional optiun, added subsequent to our visit, provides the

"cost per visit" based on ‘the- ‘diagnostic tests and treatments
recorded during the patient visit.




d.

-12- | CDS-4

14 .
I

Data Base: History of Present Illness
(Collected at any visit by the physician.)
Chief complaint‘ Severity, symptoms (descriptive, not entered),
and detail (location, spread). :
VMény symptoms. specific to this disease category

are collected and coded as to presence and
severity of symptoms.

No active problems; no risk factors.

The collector of information is identified by code. w ‘lvv : .

Data Base: Past Medical History

Family history: Family detail for unidentified blood relations
- refers to this chronic disease class only
(rheumatic disease).

No past diseases.
Hospitalizations are recorded as one clinic visit.

Previous diagnostic tests and observations relevant to this disease
are entered and this information is retained forever to the same
extent and in the same format as visit data. The data of omset
(prior to any visits) is also recorded. ‘ i

No immunizations are recorded.
No allergies are recorded.

Cufrent;medication,tby code, with quantityvand fréquendy are recorded. 2

-+ . u ok
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Past medications ordered are recorded by quantity and frequency,
for visits to this clinic. -

No diet is recorded.

"Psychiatric; only general attitudinal data are recorded.

.Collector is identified by code.

Data Base: Social History

No social history is collected.

Data Base: Review of Systems

System name: Positive findings are coded 1+ to 4+ or zero, if observed.

Physical examination:

Date
Height
Weight
Vital signs

Now have an extensive physical exam specifically for this disease
category, with special emphasis on the musculo-skeletal system,
with examination results. Coded as the presence and severity of
signs. Past data is retained. ’
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'Data Base: Objective Findings of Past Mediecal History

Routine laboratory specific findings;
Special laboratory findings for immunologic tests;

X-rays: linked anatomical sites normal or abnormal (as pertain to
arthritis);

EKG's, finding normal or abnormal;
Pulmonary function test findings;
Other medical tests: renal function, liver, skin tests, biopsies;

No past memos are recorded.

Problem List

On manual face sheet only with ICDA code for general problems.
Immunologic diseases are coded within the automated system.

Plans, Diagnostic Orders

No plans are kept on the system. Some specific diagnostic orders
are maintained in the system. Orders are not transmitted from the
system to the laboratories. ) T

‘ Plans, Iherapeutic Orders

ﬁedications and surgery as specific to rheumatology and ;mmunology
are kept. = : - ‘

Follow-ip

Specific follow-up protocols may be indicated.

o
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Progress notes are not encoded. Only coded data as shown is put
into the data base, only items examined or done at each visit. 7

No patient services management data are entered into the Computer.

‘No practlce -information outs1de of the strict medlcal record is

collected

Research Oriented Data

Many of the data categories are collected for research purposes.

Other Comments

The decision to include a variable is based on its power and its
frequency of use when describing patients. The system is also
able to make predictions on mortality, morbldlty of ‘patient with
1mmunolog1c diseases.

:
;
;
i
:
1
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PROCESSING REQUIRED

The processing capability is provided through the following computer(s):

Now: 1 IBM 370/158, 512K, installed in 1973, on a 10-year purchase.
Future: 1 IBM 360/67, 2M, installed in 1967,vpurchased.

The computing services are provided through an associated organlzation,
SCIP, the computer service group at ‘Stanford Unlver51ty.- s

Most of the equipment is purchased, the processor by SCIP, the
terminals by the Immunology Clinic. Disks are leased.

Maintenance is by vendor.

Approximately 1.5% of the processing capabllity is used for the
Ambulatory Medical Record Application.

Approximately 1.5% of the file capablllty is used for the Ambulatory
Medical Record Application.

,Tbe'files are étqred\bnfany of 11 Ampé3'2314'tYpe disk ‘drives.

Terminals used are hardcopy:
Printers: 14 units of the types:
2 IBM 2741
8 GE Terminet (300 and 1200)

3 Execuports
1 IBM MCST

They all have 132 characters per line, with upper and
lower case, -

Speeds from 15 to 120 cps,
Noise level: medium to low,
Print mechanism: impact,

Cost: $3,500 to $4,000,

Reliability: medium to good.

[e——
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AndeRT Softcopy: & units of the type
. Super Bee with upper and lower case,
_ Speed: 120 cps,
Screen size 80 Characters x 24 lines,
Cost: $3,500.

There legibility is adequate, their iﬁteffa¢e:options
have given problems. :

. . The terminals are local to the users; the Immunology Clinic has

seven terminals ( 2 Terminets, 2 Execuports, 1 IBM 2741,ﬂand
2 Super Bees). : . £

Aréhivai étbrage is tape (system provides back-up);  ,"““

The system uses timesharing in one partition of IBM's VS. It is
a multiprogramming system, which is suppqrted by paging.

Currently, production in this clinic occupies four hours per week
of the machine, and development requires 20 hours of terminal
usage per week. Other clinics do less development, and the total
development may amount to 40 hours of use per week.

Of the production load 85% is data entry and 15% is data analysis
or report preparation. File maintenance is done at night by the
system.

“The operating system (ACME) was designed and writtem for general

medical purposes and is superimposed on a system for general
commercial purposes.

- The ACME System is still understood by the local staff, but. ignored

by the supplier of the computing service; thus. the system is
decaying. ' ’
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The file system is characterized by indexed files with linked
records.

The implementation of the AAMRS requires two distinct files and
two distinct record types per clinic. A gchema allows each clinic
to spec1fy its own record size and ‘content.

When there is a computer failure, then the failed computer is
restarted as fast as possible, or the problem is analyzed and systems
personnel keep the cqmputer until it is fixed. There is no backup.

" A noticeable (to the user) failure happens about once per ‘week and

that number has been steady.

When there ié heavy usage of the Automated Ambulatory Medical Record
System, no effect is felt by other AAMRS users.

When there is other heavy use of the computer system, then there
will be a terrible slowdown.

The" staff concerned with data proce331ng in the Immunology Clinic

‘consists of

1 medical specialist (Dr. Frles)
1 systems analyst

1 programmer

1 data entry clerk

The staff of the university computer center is very 1argé§
it reports to the provost of the institution.

The university does not respond well to requests for changes,

but most work can be done by local staff.

The costs of the computer operatlon are charged to the clinic

according to usage.

The investment in the clinic system is about $100,000 and the

operational cost incurred by the Division of Immunology is about
$33,000 per year.
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g. The ambulatory record system is intended only for this institution;
it could be used remotely on a national scale if an adequate level
of service and a communication net were available.

To move TOD as it exists either the ACME system on the 158 or the
ORVYL system would have to move along. “The ACME system will
operate as a subsystem on any IBM 370 virtual system, but would
imply a system maintenance commitment. The SCIP ORVYL system

is currently only available on 360/67 equipment, but is being
adapted to work also on 370 machines. ‘

6.  FORMAT OF THE MEDICAL RECORD

The record available to a physician when he sees a patient contains:

The manually filled-in flow sheet of .13 or more pages, giving the
. record of previous visits. Such a sheet could be generated

automatically if lost or destroyed. The entries for this visit
are made on the flow sheet and subsequently entered into the computer.
Instructions for the physician making the entries are printed on the
reverse side of the preceeding page. Diagnostic findings between
visits have also been entered.

The traditional record is also available. Data are not obtained
on-line during a patient visit.

The traditional paper record for most clinics is kept in the hospital
medical record room. This record is generally available for patients
with appointments and always used. .

The flow sheets are kept within the clinic.

Continuity of one provider-patient combination is not strictly
maintained due to the teaching environment.

Other computer outputs available to the provider are an amazing variety
of consultation aids and data base searches. The consultation is based
on experience collected by the system with past patients. The system
presents this data in a readable and informative fashion.

The first and portions of some successive flowsheet pages are attached,
as is a partial printout of the computer stored medical record and the
request and result for a consultation,
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AMERICAN RHEUMATISM ASSOCIATION

CDS

STANDARD DATABASE FOR RHEUMATIC DISEASE

-addressograph stamp

BACKGROUND INFORMATION

(2)

RDC Vi

7.

10.

11.]

12,
13.
14,
15.

22.

17.

19.
21.
23.
25.

27.
29.
31.

15-220 (5/74)

Patient ldentification:
(ENTER IF NOT PRESENT ON ADDRESSOGRAPH ABOVE)
16. Index No:

Name:

Medical Record Number: S
Birthdate: ___ ____
Day

Month

—e

Address:

City, State, Zip:

) -

Tele(.:hone: (__ —— — —— c— ——

Soc.Sec. No.: o T e T o ———
Ethnic Origin:
(1) Cauc (4) 'Indian
(2) Black (5)‘Mexican
3) Oriental  (6) Puerto Rican

Occupation:

.

(7) Other

Family History

(INCLUDE FIRST DEGREE RELATIVES, OTHER
BLOOD RELATIVES, SPOUSES. SPECIFY EXACT
RELATIONSHIP OF POSITIVE RESPONSES.)

33. Rheumatoid Arthritis
34. Systemic Lupus

35. Spondylitis

36. Gout

37. Psoriasis

Il

Height: . cm,
Sex:

Referring Physician:

Address:

City, State, Zip:

Telephone: ()

Marital Status (single, married, separated, divorced)

Dates of Onset of Disease:

SPECIFY ADDITiONAL SYMPTOMS AS THEY ARISE

DATE
MONTH VEAR

First Symptom
of Disease

Diagnosis

Joints
Skin

Renal :
G-I Tract .
Neuropsych. y

Muscle

Past Medical History

General:
Leneral.

Operations:

Hospitalizations:

Allergies: (Enter drug allergies of significance
on Problem List, Page 1.)

Childhood Diseases:

Habits
" Alcohol
Tobacco
Drugs
" Toxic Exposure

GNNOYHODIIVE

Financial Information:

Insurance

MAB-KC

Disability o
, Return to Work _Datpe,:‘ )
Other o

T

[——)
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3 : : AMERICAN RHEUMATISM ASSOCIATION  (13)
STANDARD DATABASE FOR RHEUMATIC DISEASE
e A
. adressouraph stamp TREATMENT PROGRAM
RDC ViI . NOTE: List ENTIRE program, including ancillary and supportive treatment. Units (¢.g. [mgm/day]) should be written following
b the drug name. Numbers representing the dosage should appear‘in the flow sheet.
THERAPY PRESCRIBED DOSAGE
DEUG Units |Past] 1 2 3 4 5 6 | 7 8 9 |10 11112 13 | 14

T
Hb ‘ ' (Wxi I

AMERICAN RHEUMATISM ASSOCIATION (11)

STANDARD DATABASE FOR RHEUMATIC DISEASE
SERIAL LABORATORY INFORMATION

1 A
g ) ) addressoaraph starap Chemical and Hematological Data
o RDC Vil VISIT HUMBER Past | 1 2 3 4 5 6 7 & 9'_ 101 11 12 | 13 | 14
. * 260 | Caicit '
- 261 Mhosetor »
L . 262 | Glucase (Random) (mygm%) e
263 | BUN (10-20) LT
< r ana 1iia Anid (0 E OV LRSI
¢ AMERICAN RHEUMATISM ASSOCIATION (9)
STANDARD DATABASE FOR RHEUMATIC DISEASE
; .
_ addressograph stamp "SPECIALTY PAGE — JOINT HISTORY
RDC Vil ‘
INSTRUCTIONS: Uni»lsas listed. (blank) = Not Asked or Observed. S = Unchanged
Use first initial of descriptive words to indicate choice.
; past| 1| 2| 3] alsle|7]8]ol1woln|12]13]1a
e ARTICULAR HISTORY |
i 190 | Onset (Insidious, Abrupt, Other) !
191 | Severity, Overall (0 - 3+)
o 192 | Number of Involved Joints |
e 193 | Morning Stiffness (Hours) |
T T
1 AMERICAN RHEUMATISM ASSOCIATION (5)
STANDARD DATABASE FOR RHEUMATIC DISEASE
- .
o L | addressopraph stame SELECTED SERIAL SYMPTOM REVIEW -
H RDC Vil INGTRUCTIONS: Checik symptoms present since last rscorded observaiion. |f an entire system is the “same’ or "novmél" then s
) . or 'O’ may te placed in the system box (pink) and will apply to all subheadings under the systé:‘n.
oL B S Unchanged; O s Notmaly (hiank) woecrssnne: Not Asked;  £,1,2,3 ... ... Degrecs of Abnormal
i | VISIT NUMBER Past] 1 | 2 "3 | 456|788 o]0/ |12 13]4
GENERAL:
- 3| Fatiqability a
: 4 Fever U—"-:)
“d 5 | Shaking Chills AN
6| Recurrent Infections \JU
7 Weinht Loss Q’?
8 Photosensitivity ~) |
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Stjnrord UﬂlVGrglty Hosnltal ( 1)

e ——=Stanford, -Cal ifornia 04306 —— .
TIME (h?IFlﬂ{%) RECURD

N e SUMMArY-.of . Datient . LChartc e

A ‘ Parameters with Positive Values i
Hl4 Cily,y wiaa., . .
b e ~ e .

IDENTIFLICATION OMITTED

H15 Telephone evouele )
HIT7 First Symptom.of.Diseaseumum_“_date_mwnmm_BOJUEL956A,
H40 Chief Complaints Arihrifis x;m_"_ N
VISIT NUMBER 24 25 26 27 28 29 h °
e e e AJANTMAR- 30MAY- LLJUL 21SEP 1 6AUG 26SEP 240CT
1972 1972 1972 1972 1972 1973 1974 1974
-3 Fa tlgablllty + . +1 +1 +1 +1 N oo e
~.__.{§,._l~eve. K . B +3 +3 +3 +3. +3 R +3 43
5 Shaking Chills + +1 +1 +1 +1 +1 o« o« Tt
—15 Other Rash. + . .. _. - ”,M.w«+om“_m+L~mh44_m_m40.m“m*o_hm“+o e +0 - +0 :
18 Alopecia (il:OdSO or druq) +4 +4 +4 +4 +4 +4 44 +4 '
24 .Conjunctivilis 4 ..o . Flo b e b e Ll A e 4D +0- - o 40
42 Nesal Complaints + +1 +1 +1 +1 +1 +1 +0 0 1
~-35.Edena, Dopendent . +.. -».»mmm"w“_+own__4{y“wmm*ohm§m,*0”__,_+QhGMN44"AWN,+jw”M"m+1 i3
2? Abdominal Paln, Uther + +0 +0 +0 +0 +0 +1 +1 +1 T i
-0l Selizures +.- P et e 40 o+ G =) 0O + + O _—
95 ileight kg 94,30 93.00 06,40 97.60 97.00 ozogo 01040 o: 60 7
;.-9_6 BP - Systolic mmlilg.... . 130.0 130.0 - A20.0 125.0 120.0 120.0 l/‘/ O - V'L
9‘1 BP - Diastnlic mm{q 80.00 85,00 80,00 80.00 90,00 80,00 80.00
--98. Temperature deg Coooo ... ,_““~.HM_WW“3]'3Q_37.90"37°A01 ) o .
99 Respirations /min I4 00 20.00 14.00 14.00 16'00 ST "
.JOI.;elangiectasia S [ IR S 41 +;k '+i 41
T Rales- + +1 +1 +1 +1 +1 +1 1 Ny
- . CRILRCERITEEPUIE. b NN RS R S+ +1 0w+ R
Akl UTEET FOLST ¢ 200 2000 29,00 20,00 20.00 2.000 2,000 2..000
C_RUi?. L o et 2,300 0,305 0,300 ..
\\A"“QJU Adequ Adequ
: . e e e e o ® . 4]
Standard options (Y or N)=?Y ) ' ‘-~"“-~..
_Specify Diagnosis, or O for.Diagnosis. list,_or_carriage return_ for "none":=?SLE. .. _.
Diagnosis 13 SLE .
205 patients found with Diagnosis of SLE R e e e
Specify element number or name, O to start over, carrlaqp return vhen ‘dons.
_Specify. descriptor 1:1=2PCV__. e : - e e e )
Enter value for FCV (286)8 =742 : .
Specify descriptor 2:=2SED_RATE . . . o
~Enter value for SED_RATE (298)s =212 * v ‘
Specify descriptor 38=2PROTEIN . .
Enter value for PROTEIN (360): =20
Specify descriptor 4:=?
" Aset of. 30 patients has.been.assembled-with-the-following-clinical featiiress - - - —
Diagnosiss SLE
Hematocrit : P— ~~-(»42-0mw)w?»40.9ww~to_-42.9» (%) e - -
Wintrobe. >od1m9ntatlon Rate (12.0 ) i 8.74 to 15, (mm/hr)

Eurther.specification was not possible. bocause-of numbprunt availmble patients.— -
Do. you want to save this subset for analysis (Y or N)=¢Y

.Name of. Laraet patient # 13=?WOLK, CENEVA - il o .. [ —

Is this a formal consultation (Y or N)=?Y )

. Medical Kecord #=?364604 . . . SRR

" Referring Physician=?2FRIES ’

Jiard.or Clinic=7IHHUNILOGY oo e e et ot e e e+ e
Specify O if done, ! for new patient, 2 to change options=?0 , =
.Specify QO to.postpone analysis,.l for one-page report, 2 .to.make.slides=7?1 . -
0 for Standard, | for CRRT, 2 for Portable=?0 L

LOGOFE .when done (Y .or N)=2N _ : — g e e

Analysis takes a little while, please be patient.
Now .adjust. paper to.exact top_of next page — ; — —
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S _ ‘ Stanford University Hoqnltnl
e ———Medical Record. Humber: JHATERL- Stanfordy: Califernia-94305 « e

Dates DEC 4, 1974 ) : COMPUTER - PRﬂbuJSIIC ANAIYSIS

—»w-—~—-Refexr1n; Physician-FRIRS - e e

Nard or Clinics: IMHUNOLOGY

30'§é£19nts have been selectpd with the follow1na crltprla-

e - Diagnosist. SLE. . Patient . valun-.—RanQo uysed for.selection- =

Hematocxlt 42.0 40, to 42,9 %)

_“mn~"“m_ulntrob9Vaedlmﬂntdtlon"Patn 1.2.. 0 H H.Jdm-ton~45.?mwwme/heruw~~—-

e e £1inieak FANGANQS - o e e

. Age (medn) 36.7 years. :
R . Sexs ... 5 maley. 225 Fenale o e e e
Rash (% of pationts) : 13.3 % : .
e Pleurisy (% . of patients) _ . 83.3 A et S,
Arthritis (% of patients) 73.3 %
__Proteinuria (% of patients) = . ... .46 K . . o e
Hematocrit (mean) 40,7 % (+/= 3.7% )
_#hite blood count (mean) .. oo .0.61. x100C/cunm (+/=... 2,04 ) .
Sedimentation rate (masan) 20.5 mm/hr (+/- 10.9 )
e _Creatinine (mean) e 0909 mam F (e 002320
Complemnent (mean) o . 102 nam G (+/~ 29.7% )
—.FANA? s patients. . . e 1303 0 E meany titer 1:2037
Anti-DiAs natients i “30.0 % mean titer 14
e e ADEI-ENAE patients . . oL ....30.0 % mean titer.1:2755.
Latex Fixation: % patients 6T % mean titer 1:1407

% 3% %

e e Prognosis ... e
Per cent of patlentf GXDPYIOHCIWW each event.

I -“_.“.Analy91s beygins at. the. polnt where_defining criteria were_met. . .

_____*m~_End“Event.w_w,ﬁmw“Am“ —. e - oo Months o e
1 2 4__.45 Q1012 14 __15_.18

. Death (cumulative %) o000 0000 0.0 .0 Q..
Arthritis, remission (%) 0 0 0 0 0 0 0 0 0 0

i Skin Ltash, .increase byMl+w(%Lu.m__JL_;3WWWB_HJOHMJO F T AR v SRS v SRS iy NS iy AU

Pleurisy, increase by I+ (%) 0 4. - 4 4 4 .4 4 4 4 4 .

e ___Proteinuria,..increase by l+. (%) 3 3.9 . 9...23..23..30_30.30 .30, ...
) Creatipines_increasa_py .2 (¥%) 0 Q 6 12 12 12 20 20 20 21

e Patients .followad (number) [N 1o Y e XA Wy G I S -2 I R N DRUD (DU I RU € B—"

Iherapy .

SR /S0 o § A - - e ez Desnonsg. ...
DIQJ o EallgDLJ Moag ano qu001ﬁfnd Lh@rﬂul Index

e —Prednisone TN 6 _13.3 man/day. . R1ag(b) JASAGA) , Indo (1) .+ 2.0
ASA [quivalent 8 11.4 tahs/day . Pred(4), quo(l).lndn(l) - 2043

_DH=Chloroguin . . .6 233 man/day...Pred(6),ASA(1),Inde (1) . = 9.4

" Indemethacin 4 62.% mam/iday ASA(]),Plaq(])'prej(‘) HONT

_Colchicine V...l 2 magalday e e BROHEL

) T Comments and Intarpretation of this study
e _on.the_reverse sidee i
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'The computer operatlon by SCIP and ACME is a serv1ce to the™

ambulatory health care dellvery service, the Immunology Clinic. e

Administratively and technically the computer service is dlrected _ Ty
by the university administration. There is a. faculty advisory ' :
committee.

The financial resources for the development of SCIP and ACME o
have come from recharges and grants, and the cost of its operation
is paid by recharges to the clinics and other users.

Within the clinic, priorities for applications are determined by ' 3
the clinic dlrector and programmed by his staff -

The funds for the development of the AAMRS, TOD, have come
from general grants and other academic resources. There is ‘now
specific grant support to further TOD development in Immunology
ds well as some income from services.

Other automated services used by the ambulatory health care
delivery system, such as billing, payroll, and financial (e.g.,
accounts and ledger), are provided by hospital computing under .
SCIP. None of these would be replaced with this system.

In summary, thid computer system is best viewed as a research
project with clinical impact. ' '

INFORMATION DISTRIBUTION ; : | —

a.

No reports are received regularly by administrative management."

No reports are received regularly by clinical pefsonneI;
On-line requests by clinical personnel are for data énalyses

(1,500 per year) and occasionally for individual records.

Special requests are made to the data processing staff for items
such as research studies. "
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9. INFORMATION UTILIZATION

{g a. The system provides information for medical researchers and clinical

: physicians. Training of physicians is a by-product. The system

"has been used to demonstrate its potential usefulness in quality

ry of care review. This has been done by looking at the appropriatencss
“and freqeuncy of physical, diagnostic, and therapeutlc parameters for

-argiven dlagnosls. 4 : -

b ' - The system also is able to make predictions about mortality and
morbidity‘of patients with immunologic diseases based on experience
with past patients. It is able to present these data to physicians
when requested through a laboratory order, in a readable and informative
presentation. :

“
-

v

. ing
P |

The information is 1ntended to assist in the delivery of chronlc
dlsease malntenance and research regardlng such dlseases.

In order to make more intensive use of the system, data have to
"1 ' .~ be collected from more sites; and costs have to be reduced. A
cooperative network of cenpters of activity in the area of rheumatic
diseases has. been proposed. : v

b. The group which ‘currently depends on the outputs from the automated
system are the med1cal researchers.

If the system does not work, then operations in the clinic are not
held up since the paper record is used there. Specific problems
in that case are a waste of time of professional personnel.

If changes in the system are required, then a decision to implement
them is made in one day to three months (depending on the operational
level: clinic, TOD, or SCIP); and it typically takes another

one day to one year to actually change the computer system.

An example of a change which was desirable, a better accounting

) algorithm for the operating system, took nine months implementation
.= time; a change in the AAMRS which was cosmetic (e.g., the use of
S ' words to replace small integers, "1 day" changed to '"one day") was
done in one day.
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10. EVALUATION OF EFFECT OF AMR ON SERVICES AND OUTCOME

a.

The effect of the automated system has been to increase the quality
of care. This has been due to some increased services and better
quality of services through advances in technology. The clinical
attention to accurate data is also considered to have improved care.

Findings‘pesulting_from long~term studies of ma
physical, laboratory) in patients with immunologic diseases have

‘been published. These provide a means to improve the quality of

care for this disease in general.

Sufficient data has been collected to form the basis of a .
monograph: -
James F, Fries and Halsted R, Holman

Systemic Lupus Erythematosus: A Clinical Analysis
Saunders 1975 .

The change in the quality of care is considered to have beén

improved by the health care provider. Subjective estimations
have been used to judge the medical record for accuracy and complete-

ness for research purposes.

The technology used has been evaluated through a consultant's opinion
(Dr. Ed. Hammond of Duke University). Measures used have included
the time taken for specific tasks, as the update of the medical
record, etc.. The system approach has been evaluated by Dr. Alvan
Feinstein of Yale as part of a Health Care Technology Study Section
Site Review. o ‘

ny variables (history,

Bt
[oR—
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ECONOMIC .INFORMATION

a. The total annual operating budget of the parent organization,
the Stanford Uniyersity Medical Center, is about $90 million
and the annual operating budget of the AAMRS user, the
Division of Immunology is about $600,000 of which the clinic

~-managed by Dr. Fries is allocated $200,000. - LT

?

The major sources of operating funds for the parent organization
are fee-for-service revenues, direct appropriation from the
university, subsidies, and grants, The Division of Immunology
is supported by the same sources, and the major sources may be
considered grants and fee~for-service income. .

The cost of patient services, the fee structure, is determined
by the parent organization, with some special fees being deter-
mined by the Division of Immunology. The cost of services to
the patients has increased since the introduction of the AAMRS
due to a special annual fee for the service, the fee charged for
the computer consultation service, and some increase in the
number of laboratory tests ordered. Offsetting benefits for
patients are discussed on Page 30. ’ : '

b. The AAMRS is a supplement to the medical record system of the

parent institution, and replaces a great deal of the content or
format of the central record.

-The patients' medical records are primarily handwritten and
stored centrally in the parent institution. A unique identi-
fication number is used for each patient's medical record.

The medical record format is considered to be a disorganized
collection of information. The AAMRS. medical record uses

the same patient identification number and is filed within the
Division of Immunology rather than centrally.

c. Cost Analysis:‘ Development Costs

The development of the AAMRS involved about 8 man-years of
effort at an estimated cost of $100,000. While the AAMRS is
considered operational, developmental work is‘cohtinuing at

a cost of about $1,900 per month ($2,500 with indirect costs)
Additionally, work is being done in order to transfer the system
to another SCIP computer, pursuant to university~policy; SCIP is

supporting one FTE programmer for this effort.

P

T o
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ipptrnrze sl

Expected future changes in the AAMRS operations include the
addition-of.additional services as necessary and the expansion
the system to other geographical sites, The expansion to N
other sites is intended to increase the size of =

the data‘basé for«research:activities and o '

to test the feasibility”of;multiple sites contributing to the .

same data base, The timing of the expansion is. dependent o -
upon outside grant support, "

[m—

-

- Cost Analysis; Operating Costs

Fam—

i gl A

3
The current total direct operating costs for the AAMRS system support
.and ongoing development is about $62,000 (including indirect costs about 1)
$81,000),and the total AAMRS costs incurred by the Division of :
Immunology as a user is about $20,000 ($23,000 with indirect costs). o

‘The Division. of Immunology represents about 30 percent of the

total AAMRS user activity; thus the total cost of the division's

AAMRS use is about $38,000 annually ($20,000 plus 30 percent e
of system support and development, with indirect costs about $47,000). "

. The major sources of funds supporting the AAMRS in the Division
~ of Immunology are as follows: > .

4% Patient fees
S54%Z Grants: Arthritis Foundation, NIH, American Society of
‘ Internal Medicine, regional medical programs
L for quality assurance
6% Parent organization; Professional salaries and paper for forms
36% Central computing facility support (SCIP) in consideration
' for computer time purchased and conversion.

The primary fiscal decision makers with respect to the AAMRS
user budget (AAMRS user - the Division of Immunology) are the
clinic director and administrators within the medical center,

The primary decision makers with respect to the computer use _ i
charges are the computer facility administrators and the o
university administrators, The AAMRS user has no control over
~the computer use charges other than the quantity of services
" consumed, ' : s '

Considerihg that a major system objective of the‘AAMRS is to .
support. research, it is unlikely that the AAMRSHWill'ever become =
self-supporting. Thus the system will be heavily dependent .

upon research funding to remain viable. Consultation charges, if
marketed on a sufficient scale, could alter this conclusion,
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- Cost Analysis: Investment Costs

"The inyestment costs incurred by a new user of the AAMRS within

-the parent institution is about $7,200 ($10,000 with indirect cosfs).

The major effort required is approximately a half-time physician
(resident or post doctoral) for 6 months to be responsible

for the planning and design of the data base and the forms
needed for the collection of data. AAMRS staff provides
consultation and advice as necessary.

The minimum equipment requirement for a user is considered to
be 1 hard-copy terminal that prints 30 characters per second-
Such terminals can be leased or purchased.

The training of a data entry clerk and professional users of
the system once the system is established is considered
‘to. be minimal,

Constraints that may affect the transferability of the AAMRS
to other settings or the attainment of provider objectives
are; '

The current system is required to use the university's
central computing facility, Since the system was
originally developed on ACME, an independent medical
center research computing facility, the AAMRS staff cur-
rently is converting the software for use on the central
facility, :

The current system is heavily subsidized through research
grant funds. It is unlikely that the system would be
considered cost effective at sites where it would be

used only for direct patient care; gagain, depending upon
the market for consultation services. In addition, funding
of a multi-center network as a national resource is feasible
‘and guch funding might be stable and long term.

d. Benefit Analysis: Tangible Benefits
System Cost Savings

Because the AAMRS is a supplement to the existing medical record
system, there are no system cost savings. The Department of
Medicine pays $60,000 ‘annually to the Medical Record Department*
The Division of Immunology now does not utilize its share (15%)
‘of this service. There may be some savings in the Medical Records
Department.
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Estimated -
Amount

Health Manpower Savings:

Physician time: The speed of physician access to .information has

decreased, resulting in a reduction of patient visit time from it
30 minutes to about 22 minutes; 8 minutes x 4,000 visits

per year = 32,000 minutes per year or about 66 days per , -y

year. Resident/graduate standardized cost per day = $83. i

66 x 83 = $5,480 v $ 5,480 -t

. ‘Clerical time: Estimated at 3/4 FTE (standardized salary :
$6,200 per year). Staff was not increased while patient , L
load was doubled ($6,200 x .75) plus fringe benefits
and overhead = $8 oo0 8,000 "1

Patient costs:
Fee 1ncrease (adverse benefit) . ; - ( 2,400) g;

Visit time sav1ng - 66 days-~ $20 per day (standard- )
ized earnings) = $1,320 1,320 (]

It is believed that the number of tests performed
have increased, but no estimate of this cost:-is
possible; it may be offset, however, with potential
hospitalization costs av01ded No change in number
of visits per patient,

P

Total estimated tangible benefits (current year) $12,400

Estimate of

.dEenefitdAnelySis:‘ Proyider Intangible Benefits Ben=fit
: .. .b ‘ ' - Analysis
Direct Patient Care (Quality of Care) - Major Impact: o

Patient management is improyed through ayailability and
. organization of the medical record, Additionally, the
- AAMRS provides a consultation service which helps treat~
‘ment planning (potential impact of this service is
unknown), it was Just introduced at the time of the site
visit), :

Patient compliance appears improved, due. to a positive

reaction toward more information available about the
patient. The patient perceives that the physician knows
more about his problem and: progress,.so he believes he
is getting better care. ) v

Various studies have been performed w1th respect ‘to specific
medical problems.-;_ . v

_ Access to Care - Marglnal Improvemen :g;

' Access to care was not a prlmary system obJective.
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Estimate of

Benefit
Analysis
Management Improvements: +
‘There have been some improvements in the management
of the clinic. ’ ' o
/
 Benefit Analysis: Societal Intangible Benefits ”
Quality of_care'review methodology: o » 4

Various methodological studies are underway, primarily
oriented toward the use of decision analysis.

Research activities:

The focus is to improve patient care by improvement of

the clinical decision-making process. One of the

major factors affecting clinical decision making is education and
published research. _Accordingly, research is a primary
objective of this AAMRS. o

Training:
It is believed—thet—a dramatic impact has been made
upon clinical training, It has become more data=
oriented, The clinics training program has actually
increased in size and scope, ’ . o
Planning: ‘ _ ' potential
The system has potentia1 for contributions toward
long-range planning.
Other Benefits:
A major potential benefit is for patients and physicians +
- outside of the current system. It is expected that
private physicians will be offered the consultation
services for a fee. The value of this benefit may change
significantly in the future, as utilization of this
feature increases. o '
There also has been an impact upon the development of a +++

standard data base for rheumatic disease. Material has
been-published relating to quality of care, patient

management, and teaching.
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COMMENTS

The group of researchers uses the medical record to further their
understanding of diseases processes of complex etiology. The main

benefits are the increase in medical knowledge. This gain is achieved

by a powerful capability for analysis and hypothesis verification, The
flow sheet approach to record keeping, apart from the automated system,
allows better review of disease progress, specifically for chronic ailments.
This manual system does aid the patient care process. It provides better
manual data retrieval, more thorough data acquisition, and a "time-oriented"
approach to data recording. There is additional work involved in this
method of record keeping. Dr. Fries used residents on rotation who

do the work as part of their training. In Cardiology MD's are reimbursed
$2.00 per TOD chart completed. ~The data quality in the manual record is
probably enhanced due to its relation to the computerized system.

A traditional.record is also maintained.

Acceptancevof the system is difficult to assess. Because of its benefits
to research oriented physicians, it has been adopted by other clinics.
The other physicians involved without are in training and have a limited
commitment. : '

The approach is limited to the one point of view of the medical record.

The general atmosphere is very deCentralizéd, The researcher do fairly
well as long as he can pay for the services. '

The programming system is very flexible. The cost is high for entry and
retrieval, the utilization is high by the originator for research. '
Use is widespread but not as intense in other clinics.

The desire for national compatability by specialty is great.

The technical support does not favor transportability of the automated
system outside of Stanford. Use at Stanford is afflicted with an excessive.
organizational overhead and may discourage increased use at Stanford.

Dr. Fries is evaluating other means of computational suppOrt for TOD

for the long range.

It is, in the research context, possible to use the system from remote

locations.

[—
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~ San Francisco, California

Gio Wiederhold ' CDI-3
Medical Information Systems ‘ HRA Contract
University of California June 29, 1975

SUMMARY OF THE FINDINGS
OF
THE VISITING STUDY TEAM
ON
AUTOMATED MEDICAL RECORD SYSTEMS FOR AMBULATORY CARE

VISIT TO A USER OF
THE CLAIMS DIRECTOR SYSTEM
OF '
INSURANCE TECHNOLOGY CORPORATION -
2118 MILVIA STREET '
BERKELEY, CALIFORNIA

Dr. Stephen S. Leavitt from Insurance Technology Co. (ITC), Berkeley,
introduced the visiting study team to the manager of the group using the Claims
Director System. He presented the background of the system. Operational data
were provided. Mr. Emmett Burns and Mr. Jim Raphael of ITC described the techni-
cal aspects of the system. Mr. Tom L. Johnston of ITC provided data regarding
the earlier statistical evaluations. Additional information was obtained from
a number of publications presented by ITC. For commercial reasons the AAMRS
user prefers to be unidentified. ' ’

The summary contains the' following sections: ' ‘ page
1. Outcome Objectives 1
2. Provider Objectives 2
3. .Services Required - 3
4. Tasks Required : 4
5.A. Data Elements Required g
5.B. Processing Required 11
6. Format of the Medical Record - 13
7. Integration of Functions 17
8. Information Distribution 17
9. Information Utilization 18
10. Effect on Services and Outcome 19
11. Economic Information 20

12. Comments 25
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*"OUTCOME OBJECTIVES

The primary outcome objective for the insurance companies using
this system is reduction in dollar reserves that the users have to
set aside as required by law to pay future llfe—time benefits to

“awardeeg: of workman's compensation.

The related societal outcome objective for the system is principally
quality of care improvement in the area of acute medicine and the
prevention of recurrence of disability through better communication
among personnel and better feedback.

Access to care improvement is achieved by contact with appropriate

providers and simplified administrative barriers.

.Cost m1n1m1zat10n is achleved by better use of resources. This may

well involve increased costs of care to be offset by a shorter
dlsablllty.

These objectives have come about in .response to a need felt by a
psychiatric researcner who is now the president of ITC, and have been
seconded by the administrative director of the claims processing group.

The population which is to be served by the system is selected by
the availability of financial coverage through workman's compensatlon
insurance paid for by employers.'

The population is special in terms of diseases presented (trauma

cases causing disability), social category (employed), age distribution

(adult), and geographic distribution (San Francisco, Marin, and

‘ San Mateo Countles)

The service environment is urban and suburban. The care required is
secondary or tertiary care. ' '

The quality of health care delivered to the same type of population
served here is adequate in a somewhat uneven way as judged by the
claims managers. '

The average perbcapita'annual income of the institution's patient
population is $175 per week(as obtained by on-line inquiry during our
visit).
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The size of the insured population served by this system currently

is about 100,00; this company experiences 5% to 10% growth per year,

The needs for this population are in the area of aéute‘and sdp~
portive care or spec1alty therapeutic care resultlng from work~re1ated Ty
injuries (trauma).

‘Patient contacts are a result of workmen's insurance claims, .- Ty

2. PROVIDER OBJECTIVES

a. The objectives of the Automated Medical Record System are to

improve delivery of health care by improﬁements to:

Quality of care as reflected in feedback to physicians re- 1
garding achievement of desired outcomes, patient compliance
with physician orders because of continuity of care, problem

identification, and treatment planning.

Access to care as reflected by patlent follow-up, referrals to
prov1ders, appointment scheduling, and insurance record availability. o

Resource utilization, namely, control of patient services

achieved through better referral.

Very 1mportant are management aspects (secondary cost factors)
almed at:. : . , :

improving management ard operaticns of the fa eility by the
provision of management with information and analytical tools
for manpower scheduling, budgeting, and planning;

faster processing in payee claims handling; and
increased productivity of claims handling manpower, faster

claims processing, and cost control.

Other specific objectives unique to the facility are as follows:

The workmen's compensation insurance company has follow-up
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-liabilities which exceed the obligations of health

care providers. There 18 a positive payoff in the use

of medical and patient management resources when it leads to an

earlier return to work. Until that time income compensatlng

._beneflts have to be paid and life-time benefits have to be set aside

as reserves to cover partially or totally, permanently,disabled cases.

The organlzatlon whlch has made the dec151on to provide automated
record serv1ces is the home offlce of an insurance company, which

is a wholly owned subsidiary of a private profit-making corporation.

Expansion of use will depend on management decisions.

j/The slze of the c11entele entered into the system is the following:
Number of patients = 1,200 (yearly. average), or about 600 ‘current active;
Number of patient contacts per case= 2 to 15 (3.5 average);

Average time per case is 8 months and response tlme is 24 hours

Cases with less than three days dlsablllty are not entered. . Their

records are managed manually.

The control over the medical content of the record system. is ... ...

established by the user through his contract with the vendor.

The technical operation of the system is in the.hands of the

vendor of computer services and under supervision of the admin-
istration of the insurance company.

SERVICES PROVIDED

Data collection is done u31ng forms with text (10/), special marks,

and codes to be entered as is u31ng a CRT keyboard.

Source'data collection is by the claims adjusters, They have

some medical knowledge.
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Data entry is by clerical personnel.

The data are transmitted by direct connection to the ‘computer.

~ The data are stored selectlvely using the c1031ng date as a criterlon,

and then archlved.

The entered information is used to provide dally work 11sts, to make .sched-
ules for claims follow-up, and to generate reports such as client

profiles and financial status reports as needed. A daily four-page

-management report is also generated

There is the capability to inquire into the files to determine a
patient's medical status (to the extent stored on f11e), financial

status, and appointments by any variable using range indications and

~ boolean combinations of variables.

These services are provided at a central site.

Other relevant services providedvby other systems are the manual
handling of claims. - Financial services and policy

records are handled by the central organlzation.
TASKS REQUIRED
a. Data Entry Tasks

Data entry is accomplished through CRT keyboard entry; m1331ng

data elements are coded to a specific representation.

Verification of data entry is done by data entry context checklng,
by data entry limit checking, and by output scannlng. Most errors
are found by other clerical personnel (90/) and by b1111ng person-
nel (10%). o

pan
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"Error correction is done on-line. A correction automatically
changes the entry only.  An audit trail of all errors is not main-

‘tained.
Data entry hardware has given very few problems.. The disk is the
least reliable unit. Data entry software has given few problems

after the first year.

Data:Storége

File Updating

Additional data entries are reflected in the files immediately;
changed data entries are reflected in the files immediately.

The data invalidated are not kept.

- File Storage

The  data which are entered into the file are moved to archival
storage several months after the last visit and kept on an

archival disk..

File Usage

- To obtain a current record from the file requires less than 10

seconds; to determine whether a patient has a record in the

. file requires less than 10 seconds. The search can be done by

unit number or exact name.

- The file also is used directly to answer research questions or

abstracted when research questions have to be answered.

"File Size -

The required file space is now 900,000 characters, and is ex-

pected to grow to 2M characters. When a shortage of file

e mpeme e s i e
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space occurs, then old records will be deleted "and archived.

- The files are indexed and dynamically allocated.
c. Data Analysis Procedures Used ) 1

For the analysis of the stored data the following classes of

routines are available: : . - SRR , s

Individual patient record by retrieval of'complete“patieﬁt
record, retrieval of abstract of patient record, generation
of flow sheet for patient, generation of worksheet for patient, i
generation of financial history of patient, and generation of

“¢laims payment forms.
Selection of Patients:
Selection of all patients with a given problem orwdiagnosis,
value of sign of symptom, treatment modality, financial clas-

sification, and any combination of the above is possible.

This selection is made on the basis of singled visit records

H

or across a time axis. Selection of patients due for a visit

or review is done regularly.

‘Tabulation of provided services by diagnosis or problem, pa-
tient category (age, sex, etc.), provider, or services render-

‘ed ‘s done regularly. -

Comparison of selected patient groups includes descriptive
- statistics (e.g., tables, histograms, scatter plots, means,

and standard deviations).

Scheduling procedures are utilized for patients through predic- .

tion of need.
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6) Financial management includes claims processing,

payouts, accounts payable to claimants, and cost analysis.
Data Analysis Procedures, Source, and Operation'
The analysis routines wené writteh by the vendor.
The roufiﬁes are specified by the vendor.
Their;opé;ation is verified by the vendor throﬁgh_pilof operation.
The routinés are kept on a user-specific librafy file.
Their dqcﬁmentation is kept on paper in user-spgcificvfiles.
The principal programming language is Assembler.

Protection of Data

Access to the computer system is physically controlled, There are no
remote stations. The system is locked with a key when the facilities-

are unattended.
Training:

New claims adjusters are given formal instruction, demonstrationm,
and documentation in order to learn how to use the system. The
training period is‘two days, and after " -two. weeks

they are fully proficient in using the system for retrieval,

New clerical users of the system are given instruction, demon-
stration, and documentation in order to operate the system. The
training period is a week, and after an additional two weeks they

are fully proficient in entering data into the system,
Presentation of Results

The means for producing output are hard-copy printers and soft-

copy CRT's.
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5.A. DATA ELEMENTS REQUIRED IN. THE AUTOMATED MEDICAL RECQORD
a. Introduction

The size of the patient record is variable. A limited number of

data elements describing the patient are collected into groups !

which are used to track the patient:

The work track, ' S
- The impairment track (physical and psychological status),

Tecked <%
——

The medical care track (MD, psychological, surgical),

B ek
K....m -

The life support track (use of hospital, etc.),

The insurance track (use of benefits), and

H
¥
:

The legal track.

In addition, all encounters, including telephone inquiries,

responses, -and payments are logged.
b. Patient Identification

I.D. number: Social Security Number
Name (full)

Phone (home and business)

Sex

Date of birth or age

Marital status

Language spoken v
Occupation, free-text (optlonal) and coded ’ o
Date when this information was collected. '

c. Financial and Economic Information

Total payments made :
This visit (line itemized .amounts) , i
Payment detail is retained (date, prov1der, date paid) + 3
Guarantor (relationship, amount) :

Insurance carriers (name, type, code, date 1nsured) L iy

d. Data Base: History of Present Illness



P
[R—

-9- o CDI-2

Chief complaint (coded): Date of onset; severity; symptoms (code-

ed); and detail on location, spread, onset type, and quality.
Collector of information (adjuster) is identified.

Data Base: Past Medical History

No' family history is collected.

Past diseases are coded.

Hospitalizations for current case: Number, type of operation or

‘illness (free text), date, and location.

. 'Current medications: Total.cost only, no detail,-

Psychiatric: General attitudinal, detail of encounters.
Data Base: Social History

Employment,  income source, primary language, ability to speak

English are collected.

Data Base: Review of Systems

No reviéw*of systems.

Data Bage: Physical Examination

Physical EXaminatién (text only) is recorded.

Data Base .

No objective findings of past medical history. -
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"Problem List for Current Case

Active problems - date of onset, date of entry, problem name and

code, diagnosis code, severity, -and.-status. .. -
Temporary problems.

Inactive problems - date of onset, ‘date of entry, problem-code,

and diagnosis code.

Plans, Diagnostic Orders

Laboratory orders; X-Ray orders (anatomical site); EKG's, - other
cardiac test orders; EEG's, other neurological test orders; pulmo-
nary function test orders;: and other medical tests. Physician is
identified.

Plans, Therapeutic Orders

Physical therapy, occupational therapy, activity orders (descrip-

tive), and nursing orders. Physician is identified.

FolIOWbﬁp

Prognosis - recovery time, functional effectiveness, and long-
term care requirement. Disposition is coded. Physician is
identified. ' ’
Progress Notes

‘Encounter forms are coded for all accidents and illnesses.

Patient Services Management -

Action plan with schedules for patient, visit reminders for

[———
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patient via claims adJuster dependent on diagnostic results, and
auxiliary service schedules ' Patient compliance is measured in—

directly.

Management Informationu

First contact with this practice or agency; encounterlsites”hy

type, code, and mode of arrival; referral - self MD, or other,

.prov1ders at encounter - MD nurse, PA other' encounter duratlon"

and frequency, use of other fac111ties, prov1ders, hospital ER'

‘and audit—orlented data.

Research-oriented data are available.

Other Comments

"'Despite the intended design purposes, this system obv1ously 1s

applicable to c11n1ca11y oriented AAMRS's,

PROCESSING REQUIRED

a.

The proceSSing capability is provided_through the following‘com-

puter:

1 ITC, Model 1850 was purchased for $l75 000, 1nstalled
in 1973. The cost covers the hardware and the soft-
ware. The machinezls assembled by ITC from components
of various suppliers. The software is proprietary to ITC.
The computing’ serv1ces are prov1ded through the vendor but com-

pletely 1nstalled 1n—house. ‘The equipment may be leased or

purchased for approximately $150,000 to $180,000. Support is

by vendor and costs $875 per month for hardware maintenance and
software maintenance and upgrading,

All of the proce831ng capabillty 1s used for the claims

adjusting application. A1l of the file capablllty is used for
the claims adjusting application,
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The prbcessing unit is one_SKvData Genera1 Nova. The f11es are

stored on two Diablo 33 diéks. Other important equ1pment is one
Centronix printer (165 char./sec.). Archival storage is kept on
2315 type disks. Retrieval response time is a few seconds. The
terminal is a TEC CRT, 50 ch. x 20 lines, uppéf case 6ﬁly, wiéﬁ

good legibility.

The system uses monoprocessing w1th paglng for 1ts transactlon

processing. Productlon occupies 100% of the machlne.

0f the productlon load SOA is data entry, 5/ is file malntenance,
30% is data analysis, and 15% is report preparatlon.
Development is carried out on machines in-house at ITL,

The system was designed and written for this.application,
It requires no attention by the local staff, but. is further
developed and maintained by the original supplier..

A simple, . tabular language is provided by ITC for the user to allow

- storage and recall of search and reporting rquOQtS of rvgu]ar

interest to the user.

The file system is characterized by indexed sequential files with
linked records. The implementation of the AAMRS requires seven

distinct files and seven distinct record types.

When there is a computer failure, then the problem is analyzed,
initially by phone, and systems personnel keep the computer until
it is fixed. A noticeable (to the user) failure happens about

three times per year, and that number has been steady.
The data processing étaff consists of two data entry clerks.

The data processing staff reports to the claims manager of the

institution.

The response to request for changes_in sYgtem output is one

month»to three months.
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f. The costs of the computer operation are fixed and budgeted, The

investment in the;sfétem'is about $25,000; in addition, the
hardware and the operational cost is about $900 per month exclusive
of personnel

g. The ambulatory record system is intended for dis;ributionQﬁ Tt is
currently used at about 25 sites and supported by the vepfqr (ITC),

FORMAT OF THE MEDICAL RECORD

The record used by the claims adjustor when discussing a case is.a
specially designed folder. Before initiating a contact, or when
questions arise, an inquiry may be made into the system to obtain
a verification of the most recent status or a case summary can, be
obtained. : :

One side of the chart contains traditional documentation, the other
side a continuous right folding sheet displaying a time scale. The
data for various tracks of follow-up are charted using symbols to
indicate achieved goals, prognoses, follow-up actions, etc..

The paper record is kept on-site and is always available.

Continuity of the clalms adJustor to patient combination is strictly
maintained.

Other outputs available to the provider are case lists requlring
attention (surveillance), special reports on grouped cases for
follow-up requirement determination, and various case load statistics.

Attached are printouts of the 9 screen images which are used to collect
and display the tracking data. ”
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- 7.  INTEGRATION OF FUNCTIONS

7

A} a. The computer operatlon 1s an integral part of the

1 : .clalms adjusting group. Administratively, the computer
i - service is dlrected by the cla1ms department. Technically, ‘the
1 ' computer service is d1rected by the claims department.

'The flnancial resources for 1ts development have come from the

vendor, and the cost of its operation is paid by the corporate management

of the user. The priority of new tasks for the system is deter-

1 R "mlned by the corporate management.

"b.° The automated medlcal record system Supports the manual medlcal

i o j’clalms records. Its outputs are 1nserted 1nto the paper system.
Informatlon from the paper system is taken 1nto the automatlc sys—v

‘tem continuously.

c. Other automated services performed by the 1nsurance serv1ces, such as

check generation, could be added to this system.

d. In summary, this computer system is best viewed as a production

service.
x 8. INFORMATION DISTRIBUTION

a. Reports'received frequently, on demand by administrative manage-
ment aggregate cost by case, by type of cases, by insured, and
prov1de personnel statlstlcs. n—l1ne use by admlnlstratlve

management is for cost control.

b. Special requests are made to data processing staff for items such
as research studies. This happens about one to three times per

month.
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INFORMATION UTILIZATION

The system provides information for the admlnistratlve staff
the claims adjustors, and a rehabllitatlon nurse, In’ addition,
it is used to generate management reports and by -management for
review of patient follow-up. It provides some 1nformation for
actuarles, underwrlters, and medical researchers.

The information is intended to assist in the management of claims

and ‘the delivery of acute care, preventive- secondary care, and
chronic disease maintenance.

In order to make more intensive use of the system, more hardware is re-

quired if reimbursement check writing is to be done, more communication

gear is required if integration with the central system is required, and
more software is required to automate letter writing. It is not felt

that more data have to be collected nor that data have to be

stored longer.

There is the primary paper document so that no one depends on continuous

operation of the system.

If the system does not work for 10 mlnutes, then operatlons are
held up s

If changes in the system are required, then a decision to imple-
ment them is made in three months to one year; and it typically

takes another month to actually change the computer system.

Examples of changes which were necessary are the addltlon of fur-
ther codlng fields. A de31rab1e change was the storlng of report
generator prototypes for frequent searches. A cosmetic change was’

the storing of the names of the claims adjusting team.

-
e buiet,
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10. EVALUATION OF EFFECT OF AMR ON SERVICES AND OUTCOME

The effect of the automated system has been to increase the
quallty of care to 1ncrease the access to care, and to decrease '
the cost disability claims, - This has been due generally to
better utilization of services and fewer errors on referrals

through advances in technology.

Evaluations have been performed to other users than the one
visited. Reports are available documenting these studies. The

change in the quality of care has been evaluated through measure-

‘ment of factors relatlng to the patients and- adminlstrators.

These measurements were obtained by obJectlve measurements (sur—

veys, quest10nna1res) Measurement methods used have been pa-

tients' response to treatment and studies of closed cases for ';

timeliness, patient compliance, and outcome.

The cost factors affecting health care delivery have been evalu-
ated through measurement of factors relating to the administrstors.
These measurements were obtained by sample studies of closed

claims. Measures used have been evaluation of health manpower

' utilization (i.e., total staff cost per patient'csse) and time

taken for specific tasks (i.e., scheduling of patient visits and

correctness of triage).

Availability of information for facility operations has provided
befter financial_manegement, analysis of financial needs,'and
cost reéduction due to better coordination and psychological sup-

port of patients.

‘The results of the evaluations could . be an information source

for medical economists , ' health care planners , and health care

"system administrators.




11,  ECONOMIC INFORMATION

The major source of operating funds for the parent organization

are workman's compenstlon insurance premiums. The AAMRS user
visited is the claims processing division of the San Franc1sco office
of a nat10nw1de insurance company.

Financial data on operating costs was not made available.

I

The AAMRS 1s a replacement of the old claims record system and also
supplements the management reportlng system of the company.

Prior to the introduction of the AAMRS, the insurance claims record
system consisted of lengthy handwritten and typed information.

A unique identification number was used for each worker (patient),
The record format was considered to be somewhat standardlzed but
it was d1ff1cult to review and extract information quickly.

Cost Aﬁalysis: Development Costs

The AAMRS was developed by Teknekron, a Berkeley based consulting and
development company, and the State Compensation Fund (SCIF). Ongoing
performed by the Insurance Technolongy Company, a subsidiary of
Teknekron. An estimate of the development cost was not provided

by the vendor,

Fundlng sources for the AAMRS development were Teknekron corporate
funds, California state funds, and a small grant from NSF. The
NSF grant supported the writing of a paper on the effects of the
system on patient care.

The AAMRS is considered operatlonal and is currently installed at
24 sites throughout Oregon and California. Most of the sites are
within SCIF, while the site visited was not, Each site is an.
independent user of the AAMRS. The AAMRS was purchased by-the
site visited in 1970 and was installed a

nd became operational in
January, 1973.

t,:v. .
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Cost Analysis: Operating’Costs .

- , . An estimate of the operating direct costs for the user is about $60,000
) per year, Special reprogramming requested by a user is added to
- . the annual charges established by ITC, Operation costs support
| ' one FTE data entry clerk, with some supervisory time, equipment
costs (rent or amortization and supplies). o o
The source of the AAMRS user operating funds is the parent organ-—
ization's overhead. The AAMRS user has no control over the AAMRS
i syétem charges, The AAMRS user budget is under the control of
the management of the insurance company's home office,

wriid
—
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- Cost Analysis; investment Costs

The investment costs incurred by a new user of the AAMRS would be

about $200,000 for a purchased system or about $30,000 for a
leased System‘(direct costs).

. ‘ . - The investment effort is primarily the training of personnel to
o ' use the system, including the new paper record, A new site of
the size visited would have from 10 to 12 people trained,

i Constraints that may affect the transferability of the AAMRS to : :
. ' other settings or the attainment of provider objectives are: ' ;

Relative size: the system has a capacity of about 2,000 cases.
Normally only multi-day disability cases are entered and
y o » followed. . ' ‘

Geographical location; currently the vendor is selling only

in the California-Oregon region in order to provide system

maintenance. Sites outside this region may be considered if
. - proper system support and maintenance can be arranged,

The vendor has complete proprietary rights to the system. ’ ;

It appears that the system may be adaptable to applications other
g . than the processing of insurance claims, such as follow-up of chronic
;i or difficult-to-manage diseases. The potential for new applications
' ' of the system may be subject to restrictions by the vendor, although
. .+~ the vendor is interested in exploring this area.
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Benefit Analysis ot

All of the following benefits relate to thé entire claims ﬂdjuéting
process, which is aided by the AAMRS but is not dependent upon it, i1
The paper record system was redeslgned and reformatted as part”of i

" the AAMRS 1nstallat10n

Benefit Analysis: Tangible Benefits

System Cost Savings: The major savings noted is in the labor
costs, The introduction of the automated system permits the S :
use of less skilled labor than was necessary with the’'old
system, Additionally, personnel could be tralned in a shorter.
period of time.

Sl o

4
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Supervision of personnel has also become more efficient, R %y
The time to review a claims adJustor‘s record. has been decreased
by about 25 minutes per record.

Health Manpower Savings (Claims Adjustors): The system permits
a better allocation of work effort in that the data can be used
to identify the types of cases that should have more personal v - o
attention, in order to achieve a timely closure and settlement. '
The record keeping task is performed much faster due to the
simplified notation and symbols used in the paper record, and
the automated system which relieves clerical personnel from
‘accuracy checks and corrections.

Patient Cost Savings (Primary Cost Savings): 1In one sense, the Ui
actual cost of medical care may not be reduced. It appears
that an earlier large investment in medical care results in
significant savings in long term disability settlements, The
patient does benefit directly from returning to work soonmer
than what was the normal expectation prior to the introduction
of the system. Additionally, the system may have a potential
benefit to the employee (patient) through increased value of
the employment fringe benefit package,

Management Cost Savings (Secondary Cost Sav1ngs),' It was indicated
by management personnel, that there may be a significant reduc-
tion in the amount of claims paid and in 1ong run reserves.
Additionally claims were being settled faster and a greater volume
of claims were being processed, The AAMRS system was under
evaluation at the time of our visit, and management personnel
were reluctant to reveal any specific data. The evaluation was
to determine whether or not the system would be retained and was
initiated due to a change in management of the company, <
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Benefit Analysis: Provider Intangible Benefits

s
[——

Estimate of
Benefit
Achievement

. o Quality of Health Care - . g

The provider believes that there has been a
<y o ‘ significant- improvement in patient management and
- patient compliance, - ' '

S v The record content, organization and goal setting
ij v o process permit improved problem identification,
i feedback to the physician, and better referrals.

%? _ : The continuous contact with the patient, where the

L : claims adjustor assumes a role of patient advocate,
results in continuity of care and in improved

0 . patient compliance, The traditional adversary

i relationship between patient and adjustor has been

eliminated.

i ] Access to Health Care : -t

The claims adjustor is motivated to see that the
. patient receives proper and timely health care in
- ' order to close the case and settle the claim.

[RR——

Management Aspects of Health Care ’ +HH+

Within the claims division, management benefits are
L considered a major benefit of the system., The
entire operation works more smoothly and employee
morale is good.

While the division could continue to function without
the computer, the computer plays an important role

in keeping work up to date, The necessity to have

data ready for computer input, and the generation of
computer status reports result in better work discipline.

i The claims adjustor supervisor believes improvements

: to his operations alone provide a substantial justifi-
- cation for the cost of the system, and he would be very
T unhappy if the computer were removed, If the computer
were removed, the division would continue to use the
new paper record system,
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Benefit Analysis: Societal Intangible Benefits

Technological Advancement in AAMRS

- The computer is presented as a very acceptable,
untechnical, device, It is regarded as a desk _

- with a memory. The human interface is carefully
designed so that the user, clerk or management
feels that he is in control of the system. There
exists the capability to request special reports
without programming effort. No on-site technical
staff is required.

Qualityaof Care Review Methodology

A potential benefit, not currently utilized.

Health Planning

With respect to the insurance industry - yes,

CDI-3

Estimate of
Benefit

Achievement ' %%
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COMMENTS

This system provides a rare example of a system which is designed to
produce direct economic benefits (for the insurance company) and in
the process serves the well-being of the patient. The insurance com-
pany can take a broader view in this case and can consider many as-

pects of a patient case which remain untouched by the fragmented

health care delivery system.

The design of the ?ystem is an application of crisis intervention
theory and provides strong support to motivate the patient to get bet-
ter. This is achieved by breaking chains of crises and by mitigating
the impact of crises through intervention. The patient is character-
ized by a numberbbf states, categorized into tracks, and predictions

are required from the claims adjuster with regard to potential changes

of state.

The claims adjuster is supported by the system in the management of
the claimant. The AAMRS system which supports this application is
simple and straightforward, providing encouragement and support for

the claims adjuster's actions and his accuracy and responsiveness.

The user we review is probably better managed than the users which

‘are part of the state system.

A problem df.the insurance industry is that rates are regulated and
baséd on loss experience, so that reduced losses, especially when
partially offset by increased management costs, do not improve in the
long term the profitability of the insurance company. Reduced rates

will increase the competitive ability of the compahy.
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- Medical Information Systems HRA Contractl

University of California June 29, 1975
San Francisco, California

SUMMARY OF THE FINDINGS
OF
THE VISITING STUDY TEAM
ON '
AUTOMATED MEDICAL RECORD SYSTEMS FOR AMBULATORY CARE

VISIT TO
THE DEPARTMENT OF HEALTH SERVICES
COUNTY OF LOS ANGELES
LOS ANGELES, CALIFORNIA
C ON
DECEMBER 6, 1974

Mr. Gene Thompson, Chief, Health Information Systems, introduced the team
to the various activities of the department in the area of automated health
records. This report covers the county-wide system that performs registration
-and scheduling. All other medical record systems of the county have only loeal
relevance. ' ' ”

The information provided by Mr. Gene Thompson, Mr. Andy Bliss, and
- Mr. Pat Brothers, as. well as data from reports and forms, comprise the material
on which this report is based.

v - Because Los Angeles County presented multiple systems, only half of the
visiting team participated in this analysis (Kuhn, Mesel, Miller, and Wiederhold).

The summary contains the following sections: page
Outcome Objectives

1
Provider Objectives 2
Services Required 3
' 5

7

.

Tasks Required
Data Elements Required

.

CNOULU S WN -
>

.B. Processing Required 9

. Format of the Medical Record 11

. Integration of Functions 11

. Information Distribution 13
9. Information Utilization : 13
10. Effects on Services and Outcome ' 14
11. ° Economic Information ‘ 15
12. Comments 19
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OUTCOME OBJECTIVES

a.

The intended societal outcome objective for the system is princi-

+. pally access to care 1mprovement achieved by decreased delay,

cost contalnment‘ and quallty of care 1mprovement and maintenance

in the area of chronic, acute, and emergency medicine-* through

better communication among personnel. (ogt containment was not a
concern when the system was expanded to more sites.

'These objectives have come about in respomse to patient demand ~

and resulting administrative directlon leading to.a:studymin_l962$
which was adopted in 1965. ' v ) ' '

The systems in use here are a replacement of a manual reglstration

“ and a replacement for a number of scheduling systems;

.Theipofuiationvwhich.is to be served by the system is the general
popnlapion_in an area.
The populatlon is special in terms of social category (40/ Medicaid),

Special data is maintained for: patients with cardiac prosthetic
devices and severe diabetes, : . T

The ethnic distribution is predominantly composed of m1nor1t1es

‘black and Chlcano.

The service environment is urban,

The health care delivered is primary through‘tertiary,

The existing quality of this health care 1nstitut10n is Judged
by the providers to be relatively high for serious episodes, but
unéven and low overall. The de11ve;y is prioritized by medical

need.

- The average annual income of the instltutlon s patlent populatlon‘

is low.

iThe 31ze of the population served by thlS system currently is two

:emllllon' the potential population is 7 5 milllon.v




2. PROVIDER OBJECTIVES (The provider here is the Departmgnt‘of Health Services)

a.
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The needs for this population are in the areas of’primary care
and specialty care.

Patient visits are primarily a result of appointments on internal

doctor referral (60%), patient initiative via the emergency
room (10/), and a few private phys1c1ans referrals. There also are
drop-ins (30%). . : ‘ '

i

s

The obJectlves of the Automated Medical Record System are to
improve delivery of health care by: -

improvements to access to care via appointment schedullng and
availability of the traditional record;

qualtiy of care as reflected in patient management through
problem identificatjon of a limited nature; and

resource utilization by providing the medical récord and a
clinic schedule to the provider and availability of clerical
personnel for registration.

Management aspects of the objectives are aimed at improving management
and operations of the facility by:

better retrieval of medical records;

reduction of operating costs resulting from increased productivity
of manpower in registration at the original site; and

the provision of management with information for‘long;réhge
manpower planning and long-range facility planning.

Other specific objectives unique to the facility are reduction of
patient waiting time for registration only.

The organization which has made the decision to provide automated
record services is the entire institution,

Expansion of use will occur as user demands warrant in regard to
scheduling of clinic visits. A general plan (Master Plan) is’

being developed to integrate registration, scheduling, and .new services
and to meet management needs. Recently, subsequent to our visit,

Los Angeles County has contracted with McAuto in St. Louis, Missouri

to implement improved services.
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The institution oberates 160 clinics (hospital based and neighborhood)
and 2,000 hospital beds in the Central Region out of the 5,000
for all the hospitals in the county system.

The institution is part of the county povernment. ‘Two departments
share responsibility for this system:

Los‘Angeles County Department of Health Services (LACDHS), and
Los Angeles County Data Processing Department.

The LACDHS is organized into 5 geographical regions; our host,
Gene Thompson is on the administrative staff of the Central Region.

The Data Processing Department has a separate unit, with separate
hardware systems to provide support for health services, the
Health Care Computer Center.

 The size of the practice is the following:

Number of patients is 2 million (yearly average) ;
Number of patient visits per year is 2 million,

but only 550,000 visits per year are recorded;
Average time per patient visit is:

waiting time is 1/2 to 3 hours,

service times vary greatly,

- The control over the medical content of the automated record system
is provided by a committee of physicians. '

The technical operation of the system is in the hands of an in-house
staff of 222 under the supervision of the administration.

SERVICES PROVIDED

‘There are two distinct services; registration and clinic scheduling.

Data collection for the registration system is done directly and
entered as is using CRT-keyboard entry,

Source data collection is by admitting personnel. Data for medic-alert,
the registration of patients requiring special attention, is provided
by MD's in the two specialties (cardiac protheses and diabetes),

Data entry is by admitting and computer facility personnel.

The data are transmitted by modems and telephone lines to the computer.
RegiStration data are kept 10 years beyond last encounter,

Data collegtiop}ﬁor the clinic scheduling system is done using mark sense
card forms which are keypunched and entered using computer facility
personnel. The cards are transmitted by messenger and in-house mail,
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The entered information is used to generate the medical'ré6ofdtcovcr
sheet and admission form, and to provide work iists for medical record
retrieval. Reports produced independently of the schedullng and
registration system include eligibility data, emergency room

records, and occupational and physical therapy utilization reports,

There is the- capablllty to inquire into the registration files to
determine a patient's medlcal status for two spec1f1c condltlons (car—

- diac protheses and diabetes).

These services are provided at all of the 48 sites. where termlnals
are located in county hospitals and clinics. The medlcal data are
derived from four clinics only.

:E“ e
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Other relevant services provided by other systems are the following:

The Community Health Service System which produces statistical
reports for manpower allocation on mandated préventive programs.

This system is locally written and uses an in-house IBM System 3/10,

The East Los Angeles Child and Youth Clinic which is discussed
separately (see report CDE).

A clinic scheduling system at Harbor General Hospital.

A Hospitél system at Martin Luther King Hospital which is;managed

by the hospital (Bill Delgardo, associate administrator) and uses
"an IBM 1800 with terminals,

A‘card—driénted scheduling éystem for rehaBilitation patients ét

Rancho Los Amigos.

Accounts payable, payroll, and similar operations for the Departmeﬁf
of Health Services use the same computers as the registratioh and

‘scheduling systems, but are otherwise completely independent.
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4, TASKS REQUIRED TO CARRY OUT THE OBJECTIVES

Data Entry Tasks

Data entry is accomplished through keypunch (15%), mark sense
(15%), and CRT keyboard entry (70%).

Missing data elements are ignored.

Verification of data entry is done by data entry checking for

alphabetic or numeric characters only.

Most errors are found by data entry personnel‘on_a second visit and

by medical record personnel (about 500 per month).

Error correction is done on-line from a special form. A cor-

rection changes the entry only. An audit trail of all errors is
maintained.

Data entry hardware has given few problems. Data entry software
has given problems when changed. Maintenance cost is a problen.
The man-machine interface is judged to be very easy.

Data Storage

File Updating

Additional data entries are reflected in the files immediate-
ly; changed data entries are reflected in the files immedi~
ately. The data invalidated are not kept, except for name

changes which are logged. Two names are shown routinely.

- File Storage

The data which are entered into the file are deleted from the
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file 10 years after the last visit, and converted to a printed-
record.

File Usage

To obtain a current record from-the file requires less than 10
seconds; to determine whether a patient has a record in the
file requires less than 10 seconds. The search can be ‘dorie by

unit number, exact name, and approximate name (Soundex).

The file is only used for patient care.

File Size

The required file space is now 2 pillion characters. When a
shortage of file space occurs, then more files will be' pur>-

-chased. The files are indexed and preeallbcatéd.
c. Dafa Analysis Procedures Used

For the analysis of the stored data the following classes of rou-

tines are available:

Individual patient record: retrieval of complete patient
registration record and retrieval of last patient visit as

a hospital inpatient only.
Selection of Patients

Selection of all patients within a given census tract is done

for reports. .

Scheduling procedures for patients into two daily blocks, morning
and afternoon, is provided by the scheduling system. This
-application initiates retrieval of the medical record chart.
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Data Analysis Procedures, Source, and Operation

The analysis routines were written by professional programmers.

‘The routines are specified by medical records personnel.

" Their opération is verified by professional daﬁa-processing

staff through a formal check-out procedure and‘pilo; operation.
The routines are kept on a general library file.

Their documentation is kept on paper in a general library.

The priﬁciﬁal programming language is Assembler.

Training -

New medical users of the system (only two specialties) are given

instruction in order'toklearn how to use the system.

New clerical users of the system are given instruction and docu-
mentation in order to operate the system. The training period is

a few days, and then they are fully proficient after one week.

Presentation of Results

The means for producing output are hard-copy terminals and soft-

copy CRT's.

5.A. DATA ELEMENTS REQUIRED IN THE AUTOMATED MEDICAL RECORD

Introduction

The size of the patient registration record is fixed at 235 bytes.
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Another 133 byte~social:service data segment is entered at the
time of registration, but not kept. No individual records are
kept“of the scheduled visits that are handled by the scheduling

system.

A drop-in visit generates a record entry due to the registration

procedure. These additional records are collected in blocks of

235 bytes.

Patient Identification (All data are recorded and entered by{the

registration clerk)

I.D. number: Unit number; also Social Security Number or health
insurance claim number :

Name (full, with Soundex)

Address (census tract - determined by the registration clerk)

Phone (home) '

Sex

Date of birth

,Maritallstatus
© Religion

Race Lot
Date when the I.D. number is first issued.

Financial ‘and Econdmic Information

Insurance carriers are billed only if the patient is eligible for
for Medicaid or Medicare.

Date Base: History of Present Illness

Risk factors~ are entered only for cardiac~prothesis (pacemaker,
cardiac valve) and diabetes (yes or no), with telephone number of

specialty M.D. responsible for 24-hour coverage. This data is only
collected in four sites, which take care of these cases...

Data Base: Past Medical History

Past hospitalization (last only) is entered by date of admission,

* discharge, and service code.

B
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Data Base: Social listory

Social history is entered by the following categories: Place

* . ..of birth, census tract, other surnames used, and name of probation

agency (if any). No other information is entered into the com-

puter files.

5.B. PROCESSING REQUIRED

The processing capability is provided through the following com-

puters:

4 IBM 360/50's installed in 1968. One is used for the regis-

tration system exclusively. These were replaced by
two IBM 370/158's effective March 1, 1975.

The computing services are providedvthrough a subsidiary organiza-
tion, viz., the Health Care Computer Center. The equipment is .

leased. ‘Maintenance is by vendor and covers 24 hours.

All of the processing capability of one IBM 360/50 is used for the
ambulatory medical record application. All of the file capability

is used for the ambulatory medical record application.

The files are stored on 3330 disks. .Other important equipment is

non-IBM modems. Archival storage is paper. Retrieval response

- time is a few seconds.

Terminals used are .
Hardcopy:
35 IBM 2740 printers, 130 characters per line, with upper
and lower case, speed - 15 cps, mechanism - impact.
The reliability of older printers is not very good.

They were chosen for their relative quietnesé.
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And CRT g, softcopy:

64 IBM 3270 CRT's. - Their reliability has been good,
and the leégibility is better than ~ the IBM 2260's used

: previously.v

The system uses transaction processing. Currently, production -
occupies 100% of the machine. Of theiproductioniloadilooz'isﬁ;'*“

data entry except for two hours of file maintenance at night.

Report preparation -is done at‘data entry time. - - R g

The operating system was designed and written for general com-

'~ mercial purposes (DOS, with the FASTER teleprocessing monitor).

It is now understood by the local staff; and maintained by the

county data processing staff.

The:file system is characterized by indexed files and direct.”
access filés.“:The implementation of the ambulatory AMRS requires

28 distinct files and five distinct record types.

When there is-a computer failure, then the failed computer is re-

started as fast as possible; and if this fails, then a backup
computer is put into service. A noticeable (to the user) failure

happens about once'per month, and that number has been steady.

When there is heavy usage of the ambulatory‘medical”record‘syStem,

then there will be a noticeable slowdown. -

The data processing staff for fhe registration system consists of
1 manager
1 systems analyst

2 programmers.

They are supported by a total staff of about 220,

T3
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The data processing staff reports to the dfrector of the Data
Processing Department (see section 2b).

The response to request for changes in system output is from one

month to one year.

The costs of the computer operation are charged accordlng to

‘usage, but budgeted. The operational cost is about $5 ooo 000 per year.

The ambulatory record system is intended only for this institu--

tion, to be used remotely on a county-wide scale. Trangfer of the -

"system is unlikely due to its limited appllcablllty, size,- specificness

. THE

of ohjective and approach, There does not seem to he the level

“of documentation required for effective transplantation,

FORMAT OF THE MEDICAL RECORD

This system does not effect the contents of the medical record at all;
it only increases the probability of the record being present. The data
collection form used follows this page.

INTEGRATION OF FUNCTIONS

The computer operation is a service to the ambulatory health care
dellvery system. Administratively, the computer service is
directed by the county data processing component. Technically,
the computer service is directed by the county data processing

component.

The financial resources for its development have come from the

”Departﬁent'of Health Services budget, and the cost of its :opera-

tion is paid by this same department  million per year). .The
priority of new tasks for the system is determined by the hospital

executive committee and the data processing staff.

The automated registration system supports the manual medical

records. Its output is inserted into the paper system.

Information from the paper system is taken into the automatic sys-
tem in case of inpatient stay. The automated system contents are

accessed by the medical records librarian.
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COUNTY OF LOS ANGULES
DEPARTMENT OF HEALTH SERVICES
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c. Other automated services, used by the ambulatory health care

delivery services, such as census, billing, payroll, financial
(accounts -and ledger); scheduling, inventory, and management .

reports could be integrated with this system. ‘A plan for integration

is currently being studied.

In summary, this computer system is best viewed as a production

service.

INFORMATION DISTRIBUTION

The registration and the scheduling systems provide a partial data
base for various reports received regularly by administrative

management. On-line use by administrative management is for medi-

‘cal record number determination.

INFORMATION UTILIZATION

The system provides information for the medical records department
and for admitting. A:fallout is some information for institution-

al management.

‘The information is intended to assiStlin»thE'delivery of emergency

care and acute care. Some informatioén to improve chronic disease

maintenance is included.

In ordef_%O‘make more intensive use of thé'system, more hardware
is required (convérsion to two IBM 370/158's is in progress), more
software is required (conversion to CICS under VS is pianned); and
riew report formats and new reéports are reéquired due to new state
and Federal regulations.

More important from the overall point of view is that

the various Systems have to be integrated and more data have to be

collected before this system can be properly called an automated
ambulatory medical record system,
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b. The group wh1ch currently depends on the outputs from the auto-
ymated system is the medical records department.
If the system does not work for 10 minutes, then manual backup

_procedures are instituted and administrative action is initiated.

If changes in the System are required, then a decision to imple-
ment them takes years, and it typically takes another month-to a

year to actually change the computer system.

EVALUAIIQN30F~EFFECT OF AMRS ON SERVICES AND OUTCOME

a. The effect of the automated system has been to increase the access

to care. This has been generally due to advances in technology.

b. The change in the access to care has been evaluated through

-measurement of factors relating to the patient. These measure-

. -ments were obtained by objective measurement, a survey lasting one week,

measure used has been the registration waiting time. The avail-
ability of the medical record is subjectively judged, by the medi-
cal records 11brar1an, to be improved. This,lmprovement has not

otherwise changed the time required for health care delivery.

c. Evaluation of management aspects of health care delivery collected
include ‘a current study (Master Plan) directed towards integration

of the. services.

AResults of the evaluation are an information source for health care

system administrators.
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C11. ECONOMIC. INFORMATION

The total annual operating budget for the parent organization, the

Los Angeles County Department of Health Services, is about $533 million,
and the annual operating budget of the AAMRS user, the. Hospltals and
Clinics, Central Region, is about $426 million,

The department employs about 23,500 persons of which about 22 200
work for hospitals and c11n1cs,

The major sources of operating funds for both the parent orgamization

-and the AAMRS user are direct appropriations in the county budget,

Additionally, about 20% of patient care seryices are billed,

The cost of patient services, the fee structure, is determined by
the parent organization. There has been no change to the fees
for medical services as a result of the introduction of the AAMRS.

- The AAMRS is a supplement to the medical record system and it does

|
not replace any of the content or format of the medical record. ,
The patient's medical record is primarily handwritten and stored

in various. locations,

The medical record system uses a unique patient identification
number for storage and retrieval of patient records for each

- patient visit. The medical record format is considered to be a

disorganized collection of information.

The cost of the tradltlonal medical record system is about $900,000
per year.

Cost Analysis; Deyelopment Costs

The development of the AAMRS began in 1966, and the system was
- installed at the initial site in 1968, From 1968 to 1971 the
system was expanded to include all hospltals and clinics. The
total development cost for the admissions system and the special
- Medic-Alert applications is estimated at $4,4 million.

The major source of development funds was the L.A." Countybbodget.
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|

|

|

|

|

|

|
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|
Future changes will be made to the system after the Master Plan - - . :
is completed, New hardware is expected in 1977, 1t is estimated o

that about $200,000 per year is currently being devoted to the .

development of the Master Plan and a scheduling system, '

Grants are the major. source of the development effort,

|

\

\

|

|

Cost Analysis: Operating Costs

‘The current total operating costs for the medical center's
admission system is over $2 million per year (excluding indirect
costs), The actual cost of the AAMRS is much greater than

~ originally anticipated due to the ultimate size of the system

' (mdltiple terminal sites rather than just one), Future operating

- Costs will increase as a result of the introduction of the
Master Plan and the installation of new hardware in 1977, T

The priﬁarj source of operating funds is from the L,A, Couhty
budget, '

The primary fiscal decision maker with respect to the AAMRS user
budget (the admissions system budget) is the L.;A, County Department
of Health Services (the parent organization) and the administrators
of the medical center (hospitals and clinics), The, primary
dec¢ision makers with respect to the computer use charges are the
administrators of the Department of Data Processing, Health Care

Computer Center, The AAMRS user has no control of the computer
use charges,

It does not appear that the AAMRS is intended to be cost beneficial

in terms of cost savings in the direct provision of medical care,

or for the maintenance of medical records, The sysem is neces~

sitated by the magnitude of patient registration data that need
. to be managed in a timely manner, The system makes it easier to .
‘transport the paper medical record to the encounter site. Thus -

the system appears to be justified primarily to meet administrative
needs,

Cost Analysis; Investment Costs
There are'no significant investment or conyersion costs to-bring

on a new user site to the system, ‘

v Constraintslchat,@ay‘affect the transferability of the AAMRS to
other settings, or the attainment of provider objectives are:
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The size of the organization. The size of the patient
population makes this system unique. Additionally, the size
makes it possible for small benefits in the aggregate to be

;% ‘ a significant justification for the system,

: There éppears to be a lack of integration among the several
i computer projects/applications, and little concern is given

: to quality control,
oy . The user has no control over computer use charges and equipment

acquisition, It is not clear whether the charges have a
direct relation to the activities served, or whether they
are some arbitrary allocation of costs.

It is not clear that this system is documented to an
extent which would allow transferability,

d. Benefit Analysis: Tangible Benefits

System Cost Savings: Because the AAMRS is a supplement to the
existing medical record system, there are no system cost savings.

Health Manpower Savings: Savings were claimed, but not quantified,
. ‘ for the.time spent by the physician in treatment planning and
C , record review. The availability of the record gives the
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