Clinical records on computer
for ambulatory patients

CHRISTOPHER D. OLSON, po

Computer systems now are
available not only to record patient
information but to use that data to help the
physician care for patients. Besides
maintaining records in a readable form, the
computer can provide valuable summaries
and access to data from a remote site,
increase efficiency of paperwork through
avoiding re-entry procedures, and remind
the physician to perform preventive,
diagnosis-related, and treatment-related
procedures. Costs and problems associated
with the use of such systems are not
unreasonable when compared to the
benefits.

The computer has become an important instru-
ment for physicians for a variety of purposes. This
paper explores the most valuable features of com-
puterized records, and some potential problems and
costs. Several software programs are described
briefly.

See December DO for articles on computers in
medicine.

Features

Although the ability to read clinical record data
is an important feature of computerization, main-
tainance of information in a usable fashion, avoid-
ance of re-entry of data, and use of data to gener-
ate reminders all may be more valuable functions
of the electronic record system.

A quick glance at a problem or medication list
or, perhaps, a graph of vital signs and critical labo-
ratory data can be extremely useful in emergency
situations or at any time to review a patient’s his-
tory. Unfortunately, these lists often are not kept,
not current, or not readily available. The most
likely reason is that it is time consuming to re-
write and keep current data that has already been
recorded in progress notes. Even if all of these lists
and graphs are maintained properly, they often are
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not available when they are needed (such as in the
emergency room or when the patient telephones
the physician at home).

A computerized record system can sort data en-
tered in a progress note automatically, can main-
tain up-to-date problem and medication lists, and
even can graph numerical data. It can make these
data available with reasonable security to remote
sites such as the emergency room or the physician’s
home. Finally, such data can be used for cross-
population searches for research or medication re-
call purposes.

Using data more than once is the key to making
a clinical computer system cost effective. This fea-
ture requires integration with business systems to
be most effective. The diagnosis, for example, may
be written in the progress notes, on the patient’s
billing form, on insurance forms, and, perhaps, in
correspondence to a consultant or referring physi-
cian. Demographic data are used for business and
medical purposes. Also, prescriptions must be re-
corded on the chart and then rewritten for the phar-
macist, who must rewrite the information for the
patient. A computer system can, with a few key
strokes, help the physician to find the right name,
dose, and quantity of the medication, record it,
check for interactions, print a prescription (or send
it electronically to the pharmacy of the patient’s
choice), and print instructions for the patient.

Probably the greatest potential for improving
quality of care comes from the computer’s ability
to remind. It has been shown in a study! on airline
pilots that reliance on memory in critical situations
is a vital error. An electronic record system can
remind us to perform preventive medicine proce-
dures (for example, mammography annually for
women past age 50), diagnosis-related procedures
(for example, electrocardiography annually for pa-
tients with a history of myocardial infarction), and
treatment-related procedures (for example, potas-
sium determinations quarterly for a patient tak-
ing a thiazide drug). Potential drug interactions
can be identified automatically on entry of a new
medication. McDonald and associates?3 have
shown that these actions are taken twice as often
when a reminder is provided than when it is not.
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Potential problems and costs

Common concerns in using the computer for mem-
ory jogging are that the recommendations will be-
come out of date or that a particular physician will
not agree with them. Medi-Span drug and drug in-
teractions data sets are one example of how to keep
data current. These sets, which are used by sev-
eral systems for prescription writing and interac-
tion checks, are updated quarterly at a reasonable
cost. Most systems that provide reminders make
them either user-defined or user-modifiable. Any
system that appears to recommend patient care
likely will come under FDA scrutiny in the near
future as a “medical device.”*

Entering and accessing data efficiently and un-
obstrusively also are significant aspects of com-
puter use. McDonald® notes that “most of the labor
problems and costs of establishing a medical re-
cord system are on the input side,” but that much
data potentially can be captured from other sources.
Further, there is some concern about the intrusion
of the computer into the physician-patient relation-
ship.®To utilize such functions as printing prescrip-
tions and patient information, the physician or
nurse must enter some current clinical data, in-
cluding new medications and diagnoses, while the
patient is present. For access to historic data, a
paper summary must be printed for each encoun-
ter or a computer terminal must be present wher-
ever the physician or nurse sees the patient. There-
fore, patients will need to be acclimated to com-
puters in this setting as well.

The cost of a basic computer system will be
$20,000 to $100,000, and additional personnel time
probably will be required. However, Lloyd” dem-
onstrated that in the first year of use in his office,
computerization using Duchess software generated
more income than outgo and also resulted in fewer
patient visits. The increased income was produced
by performing recommended tests and preventive
measures that had been overlooked previously.
Also, computer-generated postcard reminders for
flu shots can increase compliance to near 90% (com-
munication, S.C. Lloyd, September 1986) from what
it is commonly 20% .8 This mechanism can produce
significant income. The potential savings in time
by avoiding re-entry of data has been discussed pre-
viously.

Improved quality of care should decrease costs
for patients by preventing serious illness and the
attendant high cost of hospitalization and long-
term care. The systems themselves are likely to
become more affordable as hardware costs continue
to drop, methods of data entry improve, and new
technology creates greater efficiency. For example,
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TABLE 1. SOURCES FOR SOFTWARE PROGRAMS.

The Consultant Series
Medical Software Consortium
PO Box 76069

St. Peters, MO 63376

(314) 928-7373

Duchess Corporation
900 Elmwood
Columbia, SC 29201
(803) 779-0557

LifeCard International, Inc.

(Subsidiary of Blue Cross and Blue Shield of Maryland)
Nottingham Centre

502 Washington Ave

Suite 300

Towson, MD 21204

(301) 494-4800

Medi-Span

5980 W Tlst St

PO Box 68875

Indianapolis, IN 46268-0875
(800) 428-4495

Practice Partner

Physician Micro Systems, Inc.
2033 Sixth Ave

Suite 707

Seattle, WA 98121

(206) 441-8490

Smart Chart

Ash Medical Systems, Inc.
2701 B Kent Ave

West Lafayette, IN 47906
(317) 463-940

The Medical Record (TMR)
Database, Inc

PO Box 3054

Durham, NC 27705-1054
(919) 493-6969

The Regenstrief Institute for Health Care
1001 W Tenth St

Indianapolis, IN 46202

(317) 630-7400

optical storage devices (laser discs) make storage
of large volumes of data more affordable. Insur-
ance companies and the government also are show-
ing signs of interest in supporting such systems.
One example is LifeCard, which is owned by Blue
Cross and Blue Shield of Maryland.

Available software systems

Of the dozen of computerized record systems avail-
able, some are simply modified word processors
with few features other than recording of data. Sev-
eral business systems have begun offering add-on
record components. Some of the most sophisticated
systems have been developed at universities, these
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For patients with elevated cholesterol
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Superior lipids performance
in hypertensive patients

® 1mg,
2 mg,
5mg,

TABLETS

ONCE-A-DAY

with elevated cholesterol"” [[0/370S/1Hl)/ SNEsn o
The first once-a-day alpha, blocker

W During controlled clinical studies, patients
receiving HYTRIN had a small but significant
decrease (—3%) compared to placebo intotal
cholesterol and LDL + VLDL cholesterol fraction.””

W Although HDL fraction showed a slight

increase from baseline and triglycerides
decreased, neither change was significant
compared to placebo.”?

Alpha, blockers ACE
(HYTRIN)?

inhibitors**

Calcium Beta
antagonists** Diuretics® blockers’

Total cholesterol/

LDL + VLDL cholesterol

HDL cholesterol

T

Triglycerides

L

*HYTRIN is not indicated for the treatment of hyperlipidemia.

tAverage wholesale price.

HYTRIN®

statistically :ignl‘ti:lnl increase in benign adrenal medullary tumors of male rats exposed 1o the Zﬁﬂuwhg dose,
This dose 15 6!

5 X max, recommended human dose (2 5kg). Female rats were wnatfected. HYTRIN was not

(terazosin hydrochloride tablets)
Brief

dynamics: Clinical studies of used i

g in the range of 5-20mg/day, in patients with mild o
! 1510, all algha antagonists, can cause large falls in blood pressure
first few doses, the | dose was 1mg in virtually all studies, with subsequent titration to a
of fitration 1o & specified blood pressure end poimt.

Blood pressure responses were measured ai the end of the desing nterval (usually 24 hes) and effects were
shown to persist thro t the interval, with usual supine responses 5-10mmHg systolic and 3.5-BmenHg desstolic
water than placebs. The responsis in the standing posation tended 1o be somewhat larger, although this was mot

Il studies. The magnitude of blood pressure responses was similar 1o prazosin and less than hydrochborothi-
azide (in a single study). In measurements 24 hrs. after dosing, heart rate was unchanged.

Limited measurements of peak response (2-3 hrs. sher dosing) during chronic terazozin administration indica
that &t is more than twice the trough (24 he) response, suggesting some attenuation of response at 24 hrs., pr
sumably due 1o a Fall i blood terazosin concentrations at the end of the dose interval. This explanation is not est
leshed with cemainty 5 not consisient with the similaray of blood pressure onse 1o once-a-day and b.id.
dosng. With the absence of an observed dose-response relationship cver a range of 5- 1 i concen-
trations fall to the posnt of providing less than full effect at 24 hrs.. a shorter dosing mterval or larger dose should
bead to increased response, Measuse blood pressure (BP) at the end of the dose interval; il response is nol satis-
factory, patients may be tried on  larger dose or b.id. regimen. The latter should be considered if side effects,
35, Jllﬁlmmm_ or orthestatic complaints, are seen withi a few hours alter dasing.

BP effect associated with peak plasma concentrations (fwst few hours afier dosmg) appears some
n-dependent (greater in the erect position) than the effect of terazosin at 24 hes_ In the enect po-
o -10 bpm increase in heart rate in the first few hours after dosing. Dering the first 3 hes.
daging 12.5% of patients had & & eltllpr!uur: fall of 30mmbHg or mere from supink (a standing. of standing
talic pressure below S0mmHg with a fall of at least 20mmHg. compared 1o 4% of a placebo group.
INDICATIONS AND USAGE: Indecated for the treatment of hypertension.
CONTRAINDICATIONS: None known
WARNINGS: Syncope and “First-dese” EMect: Terazosin, like other alpha-adrenergic blocki . ean
couse marked n, u&mﬂ postural | on, and in associntion .m"%."l?:'. dose
or first few doses. A similar effect wccwr if therapy is mterrupted for more than a few doses. Syncope
has been reported with other alpha-adrenergic king agents in associstion with rapid increazes
of introduction of snother aatikypertensive drug. mm-fhluunuuummnl tensive
been preceded by severe supraventricular tachycardia

ogin used in once-a-day (majority]
moderale h\i‘rlnln-
Ihe first dose or
eilied fixed dose

decrease the likelibood or excessive hypotension, always initiate treatment with a 1mg
hultmu‘ll_i_ZT. 5mg and 10mg tablets are not rd as initial Increase dosage
and add additional antihypertensive agents with castion. Caution patients to avoid situations where

could result if syncope occurs during initiation of therapy.

In eacly studies, where in:rlﬂm? single doses up 1o 7.5mg were 'wln at 3 day intervals, tolerance 1o the First
dose phenomenon did not necessanily develop and the “fust dose™ eflect was obs al all doses. Symcopal epi-
sodes occurred in 3 of 14 subjects given doses of 2.5, 5, and 7.5mg, which are higher than the recommended initial
dose. Severe orthastatic hypotension (BP 50/0mmHg) was seen in tw others and dizriness, tachycardia, and light

adedness occurred in most subjects. These adverse effects all eccurred within 90 min. af Gui\p] : _ X

In muitiple dese clmical trials involving nearly 2000 patients. syncape was reported in abowt 1% of patients, in
no case severe of projonged, and was not necessarely associated with early doses

SYRCOpE DCCUrS, « patient i-m-m:::gh-ndlml:u ively. There is evidence that the
orthostatic etfect of terazosin is greater, even in chromic use. shortly after dosing.
PRECAUTIONS: Geoeral: Orthostatic Nypeiemsion: While syncope i3 the mast s
terazogin, other sympioms of lowered BP, such as dizziness, lightheadedness and pal
occurmng im 2% of patsents in clinical trials. Patients with occupations in which such
problems should be treated with panticular caution.
Information for Patients: Make aware ol:owbilinu of srucopnl and orthesiatic symploms, especially at initiation
of therapy. and to aveid driving or harssdous tasks for 12 hrs. after the first dose. sfter a dosage increase, and
afer interruption of therapy when treatment is resumed. Castion 1o avoid sitwations where mpry could resull
should syncope occur during mitial therapy. Advise 1o sit o lie down when symptoms of lowered BF occur and to
rise carefully from & sitting or lying position. Both diziness. [y or palp should be
repoted to physician s

Tell patients that drowsiness or somnolence can occer, requiring caution in people wha must drive or operate
heavy machinery.

Labaratory Tests: Small but statistically significant decreases in hematocrit, hemoglobin, WEC. total protein and
albumin were observed in clmical irials. The magnitude of decreases dad not worsen with time. These lindings sug
gest the possibility of hemodilution.

Orug Interactions: in controlbed trials, terazosin was added to diuretics, and several beta-adrenergic blockers: no
unexpected nteractions were observed. Terazosin has also been used concomitanily without interaction o at least
&0 mnmls on the foliowing: 1} analgesic. anti inflammatory [acetaminophen. aspirin. codeine, buprofen, indo-
methacin): 2) [ )

3

oithostatic etfect of
. 3rE MOME Common,
ts represent potential

antibiolics an i 3 [l
i HCI HEl, drine HC1); 4) anlpgwl {atlopurinall; 5) anishista-
orol
)

mines i('hlmnhamummal. Bl cardiovascular agents {atenalal, hydrochl iaride, methyclathiazide, pro-
pranalol): 7) corticosteraids: B) gastrointestinal agents (antacids). 5) hypoglycemics: 10} sedatives and tranguil
uwers [diazepam|
Cavcinogenesis, Mutagenesss. Impairment of Fertility: HYTRIN wag devoid of mutagenic potential when svaluated
o wive and T vt

HYTRIN. adminsstered in feed to rats at doses of B. 40. and 250mg/kg/day for 2 yrs.. was associated with a

oncogenic in mice when administered in feed for 2 yrs. at @ maximum tolerated dose of 32mg/kg/day.

The absence of muiaqmml\' i  baitery of tests, of tumorigenicity of any cell lype in Ihe mouse carcinegenicity
aetay, of increased tolal namer incidence in either species, and of proliferative adremal Besions in female rals. sug

515 @ male ral species-specific event. N wothes diverse ph al and chemical compounds have

en associated with these tumors in male rats without ing evidence fos carcinog ¥ in man.

Effects on fertility were assessed in & standasd fertlity/reproductive perfoemance study in which male and
female rats were administered oral deses of B, 30 and 121 /day. Four of 20 male rats given 30mg/kg and 5
of 19 male rats given 12 g failed 1o sire a litter. Testicular weights and morphology were unalfected. Vaginal

I 120mg/kg/day appeared to coatain less than smears from cantrol matings and good corre
lation was reported between sperm count and subsequent pre ¥.

Oral wse for 1 or 2 yrs. elicited a statistically signifscant ing n testicular atrophy in 83 eaposed 1o 40 and
250mg/kg./day. but nat in rat d 1o day (> 20 X max, recommended homan dose). Testicular atro-
phy was ohserved in dogs dosed with 300mg/kg/day | > 800 X mas. recommended human dese) for 3 months bet
not after 1 yr. when dosed with 20mg/kg/day. This lesion has also been seen with Minipress®,

ﬁlfﬂm - Teratogenic effects: Pregnancy Cate C. There are no adequate and well-controlled studies in pre
nani my e s -3 mh ot be ioh HYTRIN is not dur-!y

wn and the safety of terarosin in incy has #n

pregnancy unless petential benelit jusiifies potential risk ta mother and letus.

teratogenie effects: In & peni- and past-natal development study in rats, significantly more pups died in the
!m dosed with 120mg/kg/day (> 300 X max. recommended human dose) than in the control group during the

week post-partum perod.

Morzing Mothers: I is not known whether terazosin is excreted in breast milk: therefore. exercise caution when
admincsiening terazosin 1o @ Nursing woman,
Pecliatric Use: Safety and eff have not been
ADVERSE REACTIONS: The prevalence of adverse reactions has been ascenained from 14 placebo-controlied
studies conducted primanly = the LS. The studies involved ance-2-day administration of lerazosim as monctherapy
of in combmation with other anthypertensive agents, 3t doses ranging from 1 to 40mg. All adverse events reporied
during these studies were recorded as adverse reactions. Adverse ewents where the prevalence rate in the terazosin

:Iw was & %, where the prevalence rate for the terazosin group was at least 2% and was greater thar
e prevaleni for the placebo group. or where the rea is ol EII‘[IEI.HI inlerest are summarized
Only asthensa, blurred wigion duziness, nasal congestion, nau: | edema, ians an

were significantly (p < 0.05) mare common & patients rec terazosin than in patients receiviog placebo,
Othar svents e e?ms'mnm-spu_cs_ﬁ:; Sethenia (11 394 7). back pain (24%1 24). bluered
wision (1.6%: epression (0.3%-0.2%), dizziness (19.3%-7.5%). dyspnea (3.1%-2 4%), edema (0.9%-06%),
headache (16.2% 15.8%), impotence (1.2%1.4%], Kbido decreased (0.6%-0.2%), nasal congestion
5.9%-3.4%), nausea (4.4%.1.4%) nervousness (2.3% 1.8%), pain-exiremities (3.5%-3%), u‘zullims
4.3%.1.2%) Ymsmm (2.9%-1.4%). peripheral edema (5.5%.2.4%), postural hypotension (1.3%-04%),
sinusitis (2.6%:1.4%), somnolence (5.4%-2 6%), tachycardia (1.9%-1.2%), weight gain {0.5%-0.2%)

Adverse reactions were usually mild or moderate in intensity but sometimes were Serious !lwu? 10 interrupt
treatment. Adverse reactions thai were most bothersome as judged by bring reported as reasens lor discontinuation

f mm by at least 0.5% of the tevazosin group and being reported more often than in the ELIEIDI‘I group
T‘ﬂ'l os'in-nrmuo an henia {1.6%0%). blurred wision (0.6%-0%), dizrsness (3.1%-0.4%), dys-
nea (0.9%-0.6%), headache (1.3%-1%), nasal congestion (0.6%-0%). nausea (0 W-Uﬁl.nnlhllmmm
1.4%0.2%)_ paresthesia (0.8%-0.2%), penpheral edema (0 6% 0%). postural hypotension (0.5%-0%). somao
lemee (0.6%-0.2%), symcope lﬂ&%-D.?Mf tachycardia (0.6%-0%) £ -

Addational adwerse reactions have been reporied, but these are not distinguishable from symploms that might
have occurred in the absence of expasure 1o terazosin. The following additional adverse reactions were reporied
by at least 1% of 1987 patients wha received lerazosin i clinical studies er during marketing expenence: abdomi
nal pain, abnermal wision, anxiety, arrhythmia, arthralgia, arthrites, broachitis, chest pain, cold icﬂnﬂm. Conjunt
tivitis, constipation, diarthea, dry mowth, dyspepsia. epistaxis, facial edema, fever, flamlence, Tl symptams, Goul.
increased cough, nsomnia, joint desorder. myalgia. meck pain, pharyngitis. pruritus. rash. rhinitis, shoulder pain.
pweating, linnitus, urnady Irequency, urinary t1ael infection, vasodilation, vomiting

DOSAGE AND ADMINISTRATION: Dose and dose interval {12 or 24 his ) showld be adjusted according to BF re
sponse

Initial HIIlln: myg at bedtime. Obrserve the initial dosing regimen strictly 1o minimize potential for severe hypoten-
sive effects.
Mm! Doses: Slowly increase dose 1o achieve desired BP response. Usual dose range is 1mg to Smg ance
0 It‘( ¢ patients may benefit from doses wp 1o 20mg/day. Doses over mth do not appear to provide further
BP effect. Doses over 40myg have not been studied. Mondor BP a1 the end of desing interval to assure control is
mantained, B may be helpful to measere BP 2-3 hrs, after dosing 1o see il maximum and minimum responses are
similar, and 1o evaluste symploms which can result from excessive hypotensive response. If response is substan
tially diminished a1 24 hrs. consider an increased dose or bid. regimen. If administration is discontinued for
o , reinstitute therapy using initial dosing regimen. b clinical trials, except for the mitial
dose, the dose was given in the moming.
Use With Other Drugs: Cautice should be observed when terazosin is administered concomitantly with other an-
tibypertensive agents (e.g.. calcium w1z 1o avoid the possibility of el When adding a
diuretic or other antihyperiensive agent, desage reduction and retilration may be necessary.
Revised: Sepi. 1988 Abbeti Health Care Products, |0‘¢: _"Nenh Chicago, iL BD0G4 BDBSB'JS_
References: 1. HYTRIN Product Information, Abbott Laboratories. 2. Deger G: Effect of
terazosin on serum lipids. Am J Med 1986;80(suppl 5B8):82-85. 3. Dzau VJ: Evolution of
the clinical management of hypertension: Emerging role of “specific” vasodilators as
inftial therapy. Am J Med 1987;82(suppl 1A):36-43. 4. Weinberger MH: The effects of
antihypertensive therapy on lipids. i Med 1986;11:10-11. 5. Ames RP: The
effects of antihypertensive drugs on serum lipids and lipoproteins. Il. Non-diuretic
drugs. Drugs 1986;32:335-357.




#1004 Visit Date: 10/04/88 MS DORTHY GRANT

DOB 06/07/43 (45) F W DOCTOR NUMBER 1 FMD: DOCTOR NUMBER 1
Problems Onset Id Quan _ Treatment Strength -———--- 5[G-----——P Start #Ref

M 1 ESSENTIAL HYPERTE 401.90 02/83 1 #30 HYDROCHLOROTHIA 23 MGM ore  GD P 9/88 x3

M 2 ANGINA 413.90 02/83

M 3 DIABETES II 250.00 06/85

M 4 DSTEOARTHRITIS 715.90 08/86 2 #30 FELDENE 20 MGM  one 0D 29/68 x3

New Diagnosis/Treatments

ESSENTIAL HYPERTE

tutren: Edema
DIABETES II
Hypoglycemia (weakness,tachycardia, sweats, confusion):

CVD: Amavrosis_ Focal neuro change TIA___ Confusion
CAD: Chest pain/Angina Chest tightress_ Palpitations
CHF: Edena Orthopnea_ PND

CAF: Dliguria Nocturia Hematur1a Malaise

oh: Claudication  leg pains_ Cyancsis_ Cold  Cramps_
RS S I s SR b i e e Y R
BO: Ztard R L8 ! Pulee Ectopics_
Fupdiz Lungs: eales_  CVG: 53 S4  Murmur
Obdomen: Liver edge Extrem: Pulses  edema
ANGINA

Chest Pain:  Frequency Duration

Locat ton Radiation

Palpitations Syncope Sw CHF

EC: Puise:

£¥g: Pl Mursur Gallop:

Hyperglycemia {polyuriz, polyphasia, weight loss) cweet breath

Liet Vision Feet Infection

20 Pulse: Blood sugar:

Fundi: Fest: lrire:
OSTEOARTHRITIS

Interval Hy

Acute enisodes Sx changes

Furction changes Compliance meds

Gereral/musculoskeletal exam

CBC SMA/CHEM-12

Urinalysis Other

Fig 1. Patient encounter form Duchess software.

make the greatest use of computer intelligence for
reminders to perform certain tests or procedures.
Some systems incorporate artificial intelligence to
help make decisions.

These larger systems may be too large to con-
sider for private practice at this time but have the
potential for providing the framework for smaller
systems. These latter systems, particularly those
from Digital Equipment Corporation, mostly are
run on minicomputers. Most of the commercially
available systems run on IBM AT or IBM-compat-
ible hardware. Table 1 lists the sources for each
software program discussed.

LifeCard

The LifeCard is a credit-card-sized, permanent per-
sonal medical record that the patient carries so that

Clinical record on computer for ambulatory patients

information is readily available wherever the pa-
tient may be. The system requires a reader/writer
and an IBM personal computer or IBM-compatible
equipment for input and output.

Consultant Series, Smart Chart

The Consultant Series and Smart Chart software
do not at present integrate with business systems.
Each has the capability of storing progress notes,
maintaining problem lists, medication lists, and ba-
sic numerical data. Smart Chart uses a laptop com-
puter to record all of these data on floppy disks
while the physician is with the patient. Both can
perform prescription writing and provide drug inter-
action information. Neither produces any remind-
ers but each has some capacity for user-defined re-
call. Smart Chart costs about $1,500. The Consult-
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MS DORTHY GRANT #1004 (10/04/88) Page: 2
SURVEILLANCE ORDERS SORTED BY DUE DATE

DUE Exam/Test Freg Reason Delete #
*¥09/19/85 CBC SEMIAN Preventive Care 8
*09/19/85 GLUCOSE SEMIAN Dx: DIABETES II 15
¥09/19/85 HGBA1C SEMIAN Dx: DIABETES II 20
*09/19/85 OCCULT BLOOD SEMIAN Preventive Care o
*02/23/86 BUN ANNUAL Rx: FELDENE 23
*02/23/86 CHEST XRAY: PA ANNUAL Dx: ESSENTIAL HYP 13
*03/23/86 CREATININE ANNUAL Rx: FELDENE 22
¥03/23/86 SED RATE (WESTE ANNUAL Dx: OSTEOARTHRITI 21
*03/23/86 SMALZ2 ANNUAL Preventive Care =z
*03/23/86 STRESS EKG ANNUAL Dx: ESSENTIAL HYP 15
*03/23/787 LOV: LIMITED OV 2 YRS Preventive Care 3
*03/22/88 ECHOCARDIOGRAM 3 YRS Dx: ESSENTIAL HYP 18
*03/22/788 TONOMETRY ez Preventive Care 4
*09/11/88 URINALYSIS SEMIAN Dx: ESSENTIAL HYP 14
03715789 COMPREHENSIVE E ANNUAL Dx: ESSENTIAL HYP 16
03/15/89 EKG ANNUAL Preventive Care 12
03/15/89 PAP SHMEAR ANNUAL Preventive Care 2
02/22/90 AUDIOHM S YRS Preventive Care 1
03/22/90 MAMMOGRAM S YRS Preventive Care =)
03/22/90 PPD SKIN TEST 2 YRS Preventive Care 9
03/22/90 SEROLOGY 2 YRS Preventive Care 10
03/15/91 T4 3 ¥RS Dx: ESSENTIAL HYP e R B Lt By
O3/ 2L 95 TETANUS TOXOID 10 YRS Preventive Care ik

Fig 2. Surveillance order form Duchess software.

ant Medical Record System costs $1,995. The Con-
sultant will soon have its own integrated business
package (at additional cost).

Practice Partner, Duchess

The Practice Partner and Duchess are AT-based soft-
ware systems (Duchess is also available for DEC
hardware) that have fully integrated clinical and
business functions. Both maintain demographics,
problem lists, and medication lists and use these
data for a variety of purposes. Duchess can per-
form prescription writing and give drug interac-
tion information.

The Practice Partner will soon be able to do the
same. The latter maintains more information, in-
cluding notes as well as laboratory and other stud-
ies data, and produces flow charts. However, its
reminder system essentially is limited to preven-
tion. Duchess, on the other hand, concentrates on
reminders based on demographics, problems, and
medications. It produces a unique paper “encoun-
ter form” for each patient visit (Figs 1 and 2). This
form lists problems and related treatment, suggests
subjective and objective data to be addressed rela-
tive to listed problems, and reminds when preven-
tive and other diagnosis- and treatment-related

1514

procedures should be performed. This form can be
used for updating both the paper and electronic
charts.

Both systems can keep information files to be
printed for patients when a new drug or different
problem is encountered. The cost of The Practice
Partner software is approximately $7,000. Duch-
ess is sold on a basis of percent of increased prac-
tice volume.

The Medical Record, Regenstrief Institute System
The Medical Record (TMR) (VAX Minicomputer,
Digital Equipment Corporation) and the system at
the Regenstrief Institute (Regenstrief medical re-
cords) are highly sophisticated systems with all of
the capabilities described above. Each requires a
significant investment in hardware. The Regen-
strief system is not available commercially.

As with any facet of computers, changes in medi-
cal systems may occur daily. New systems and new
features become available. The government or
other third parties may develop a universal record
system. Improvements in clarity and ease of ac-
cess to data will make systems more usable. Im-
proved integration between functions will enhance
economy and greater use of reminders will improve
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quality of care. Health-care providers and patients
will come to accept the inclusion as opposed to in-
trusion of the computer.

Comments

Clinical record systems on computer are to current
paper medical record systems as the present sys-
tems are to 3 x5 index cards of the past. The most
pressing reason for using computers for medical
records is to improve quality of care. With a com-
puter to manage data, there is greater and clearer
access to information. By reusing data, and, thus,
avoiding re-entry, efficiency improves. Further, ef-
ficient and clear record systems have become a ne-
cessity for medicolegal reasons. Undeniable costs
and potential problems are associated with such
systems, but these are not insurmountable and are
outweighed by the advantages.
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