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I. INTRODUCTION

Conditions Which Prompted the Study

Medical care costs have been under scrutiny for over a decade,
prompting constraints, reanalysis, and regulaticn, culminating in present
day use cf prospective payment systems to bring them under control. Along
with development ot Diagnostic Kelated Groups (DRGs) for inpatient care,
there has beer a desire to obtain more reliable measures of preductivity
in ambulatory health care. Provider productivity has beccme one of the
issues health care administrators need to assess in order te become more
effective in producing beneficial outcomes for the patient in this cost-
conscious environment.

in the civilian sector, the physician plays a key role in health care
for he is both the customer and the person by which revenue is produced.
An economic view of health care predicts that the more patients that can
be seen in a given amount of time, the greater the revenue produced,
considering the resources used in the encounter. The military physician
is the focal point of productivity in ambwlatory care. He has direct
impact on the volume of patients seen, availability of appointments,
resources allocated and ultimately the satisfaction of the patient.

There is, however, no increased monetary incentive to the physician with
increased productivity, unlike his civilian counterpart.

The Surgeon Genersl of the Army desires that every Army family
should have a designated primary care physician. The realization ot such

a goal further impacts on physician availability and accessibility. This




also places emphasis on the physician's ability to diagnose, treat, and
marage patient care in an ambulatory setting in a timely manner. This
turther prompts the need to establish some measure(s) of productivity in
fanily practice.

Collectior ci outpatient provider productivity-related data has not
been actively pursued in the military setting until recently. An effort
by the U.S. Army Health Care Studiez and Clinical lnvestigations Activity
estabiished the Ambulatory Care Data Base Performance Measurement Study
(ACDBS). Six sites in the Arny were selected to participate in providing
a data base for comparutive studies on several levels. Bayne-Jones Army
Community Hospital and Blanchfield Army Community Hospitals are two of
tlicke sites. They were chcsen because there is a close comparison between
these medical care tacilities ir regard to the scope and breadth of farily
practice in the ambulatory care structure. Likewise these two sites gave
access to data collection on combat division personnel (soldiers) as well
as large farily member arnd retired populations.

In the military setting, Bayne-Jones Army Community Hospital (BJACH)
at Fort Fclk, Louisiana, is a general acute care facility with a large
family practice base for both outpatient and inpatient care. The
population served includes: 15,000 active duty (A/D) soldiers; 12,000
dependents o active dauty; and 29,00V retirees and their dependents. Each
of 13 physicians 1s assigned a penel size based on the units assigned to
post. Each panel] has approximately 240U patients assigned for care. As
such, the productivity of the hospital has been livked to overall

productivity in family practice. The need to he productive is a key




irgredient in the effectiveness of family practice physicians to meet the
needs of the population served in what is considered a remote locatjiorn at
Fort Polk. The family practice concept provides primary care in a
copprehensive modality with emphasis under this wpecialty tc take into
account the social, psychological, economic, cultural, and biologicul
dimensions of patients who present for care.

This broad base approach to care also attributes to famlly practice
a triage and referral function to ensure proper screering of the patient
complaint and proper referral to other specialties. Famlly practice is
hospital based, and requires that the physicians involved have inpatient
care responsibilities and are active in taking call on & rotating
schedule. This impacts on the cutpatient productivity of the individual
physician.

Blanchtield Army Community HospitaJ, Fort Campbell, Kentucky, is a
large general acute cave tacility with additional teaching
respcnsibilities, however these do not impact the faumily practice
department. Physicians in family practice have inpatient responsibilities
ir addition tc their outpatient clinlcs the same as Fort Polk. The
population served includes 21,513 active duty soldiers; 20,7/Y A/L
dependents, 30,101 retirees ard 74,141 retired dependents. At the time
or the study, the total assigned personnel under each physiciar was less
thar 6UC each, as defined by the limited size of their femily practice
panel. Other practitioners shared in tlie responsibility for primary care

of such a large population, to iunclude internal medicine and pediatrics.




Ferily practice performs a triage and referral junc.ion as well at
Fort Campbell, due to the broad spectrum of care provided. Ilceally,
rererred patients are well screened to insure proper referrals based on
need. Thie¢ implies that family practitioner productivity is ot key
importance &i a result of the multipie 1ole played and as a relerral base
for other specialties in providing quality care.

The avaisability of ACDBS data plus the interest and support of the
two hespital commanders lead 1his investigator to propose a study of
provider productivity at BJACH comparecd tov Blanchfield Army Compunity
lospital. This would allow us tec Investigate the possibility of setting
a standard against which to compare tamily practice physiciars. The
results of this effort should yield significant information leading to
ambulatory care pertormance measurenent (Begg, 1986).

The achievement of a more precise measure ot provider productivity
in the military setting, it was telt, would be of signiticant value to
nilitary health care planners and administrators alike in allocating
providers ard related resources to smbulatory care areas. Those patients
serviceda by ihe primary care providers would also receive Ltepetrit by
providing a reasonable standard of productivity by which providers at the
same cr similar Army communities could be compared in providing the same

services to their patients.




Statement ot the Problem

To develop a uniform measure of clinical preductivity among Family
Practice physicians for specitic diagnoses in an outpatient treatment
setting by conducting a study comparing data from selected Army Community

hospitals participating in the ACDBS study.

Ubjectives

1. Corduct a literature review concerning physician productivity in
family practice and primary care cutpatient settings.

2. Determine what will constitute pbysician productivity for the
purpcses of this study.

3. Utilize the Ambulatory Care Data Base Study (ACDBS) data to
cerive patient treatment and provider informaticn.

4. Using statistical procedures, measure physician preductivity

besed on the data gathereq.

Criteris

Phyeician productivity is defined as the mean physician time spent
(in minutes) with patients of similar diagnoses categories during the
indjvidual outpatient clinic visit or encounter. 7The mean encounter time
will be the basis of the study. The direct encounter is a face-to—-face
meeting of the patient and the physician. This inciudes as well the time
taken to write in medical records, order tects or procedures and counsel

with the patient.




Assumptions

1. Yhe quality of health care provided by all physicians under the
study will be equivalent, similar and satisfactory.

2. Sufficient ancillary perscmnnel are available to acsist the
physician in seeing patients, thereby not having a negative impact on
physician productivity. The tasks of screening and taking vital signs
will have been completed betore the physician-patient face-to-face
encounter begire.

5., All times recorded for the encounter will be face-to-face, and
not include patient waiting time prior to or zfter the enccunter with the
physician.

4. The ACDBS data base study will cortinue for the duration ot the

stuay period, with no change in data base accumulaticn methodolegy or loss

of the data base manager as the study progresses.

Limiterions

1. The range of diagnoses discussed will be a function ot the
characteristics of injury or illness of the patient population under study
during the data accumulation.

2. Mean encounter times will be calculated using the most !requent
common: diagnoses reported on the patient encounter ferm used in the ACDBS
study. this wil! be determined based on the frequency ot reported
dlagnoses fcr the pericd of the study, and of thcese diagnoses common to

all reporting physiciars.




3. The physiciar sample size will be limited by the number of
physicians engaged in face-to—face patient encounters, and their available

Lours for outpatient care.

leview of the Litersture

Hospitai-based outpatient care is the fastest growing ccmponent of any
tvpe ot heaith care today. In terms of expenditures, community hospital
ambulatory care is expected tc fncrease frem $20 billion in 1986 to
$46 billior by 199C (Arnett, et al., 14Y86)., Due to the demographics,
advanced technolegy and econcmics in the health care industry, Medicare
and private insurance companies have created incentives to encourage
hospitals and physicians to treat patients in ambulatory settings. There
is an increasing trend of more frequent visits to hospital outpatient
departments relative to a deciining number of inpatient days. 1In 1974,
for example, there were 189 miliion cormunity hospital outpatient visits
across the United States, compared tc 212 million in 1984--a (/% increase
(Americarn lospital Association, 1985).

In consideraticn of the increases in outpatient care, many authors
have turned their attention to ti« primary care practitioner, especially
general and tamily practice physicians. Since physicians, not
institutions dispense health care, and recent institutional changes and
technology have not made health care delJivery more productive ir terms of
requiring tewer physicians, we may assume there will be an increase in

demand for physicians in the future (Jackson, 1987).




From 19/0 tc 1980, there has been ¢ statistically signiticant decline

in hours werked by all physicians ¢t approximately 1.5 hours or 3%, and

]

the decline foi primary care specialties was even greater «t 3.7%
(Freimar and Marder, 1984). Add to this the findings ot Cherkin,
Pogenblatt and Fart (19ys) that family practice physicians who are
residency trained, cee tewer patients per hcur, but spend commensurately
rcre time per patient visit than their counterparts without residency
training. 1hi¢ rejationship in their study persisted in spite of
contro’ling for a variety of physician and practice characteristics,
including physicior soge, practice organization, geographic region, and
age ¢l patients treated. Not curprisingly, many hospitals have
instituted irdividual preductivity studies, since wages &rd salaries
routineiy constitute more than cre~half of the average civilian community
hospital's operating budget. (Harju and Sabatino, Iv8>)

In the military setting the emphasis has ncet been entirely on cost
containment. Because of recognized problems in access to military medical
care, availapility c¢i resources to meet demaud, and the benericiaries
perception of the medical care system, improvements in physician
proauctivity may lead to solutions in these areas.

An interest in distribution of resources was voiced by Fetter,
Averill, Lichtenstein, and rreeman (1984), who recognized the signiticence

ot ambulatory mec¢icine in the health care economic sector. The

assesslient of healti . are provider productivity was considered to be an
integral part ¢! t.... evaluation. The possipility of a new method of
B
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reimbursing for ambulatory care (Lion, Henderson, Malbon, Wiley, Noble,
Jutd, using 4 classifireaticu system simllar to diaguosis related groups
(PRCs) was likewise enlightening and was exarined i1 preparing the ACDIS

study.

The trend in the American health care 3ieid has beern to promote ccest
containment and has created irterest in the development of productivity
standards to measure the efficiency ot bezlth care providers. Vith 547
of the physician visits occurring in the ambulatory health care clinic
(Roemer, 1Y82), there is an cbvious need tc develop standards and
pericrmance criteria. Altlicugh some administraters express concerns over
attempts to appiy standards to the medicu«l field, most might welccme the
develcpment ot productivity standards as a way to improve services and
allow for optinul staffiug decisions. Grifrith (1978), among others has
called for new guidelines for decision makers in the heaith care rield
that would estallish common measures ol performance. Using such measures
ot performance, ambulatory care clinics couid begin to compare themselves
with clinics in other communities, states, and the nstion as a whole. The
same would be true of comparisons made betweer similar military treatment
tecilities.

Literature cn health care productivity reveals a wide-spread
consensus on the inadequacy c¢i the outpatient clinic statistical base ana
reporting indicec to date (Federa and Bilcdeau, 1984; Herkimer, Elerhard,
Pollard, UhJ and Zaretsky, 1977). lMore recent studies include specific

areas of focus and the use of compubters in productivity monitoring and




modeling (Uretice, 1Y83). Some studies examine the use of simulation and
mathematical formulas to determine manpower distribution (Burkhart and
schultz, 1979; Minch, 1%bs3).

Cther activities thst nzy be affected by computlers include:
maraging varicbilityv in demand (Sahuney, 19Y82), forecasting hieaith care
services demand (MacStravic, 1962), and measuring hospital expenses on a
cost per unit basis (McLormick, 1979; Suver 1Y8i; Templin, 1984). Ncne ot
these studies have dealt specifically with the prcoblem of establishing
preductivity standards ageinst which to measure the ievels of staffing or
professional perrormance in ambulatory care clinics. There is suprcrt,
however, to coutinue such studies.

Medicare's decision in 1483 to use diagnosis retated groups (DRGs) as
the unit of prospective payment for inpatient care, had forced hespitadls
into what appears to be an industrial revolution (Arbitman, 1986).
Traditional management in this area was by functicnal departments and
process neuagement, which has become management by case types or product
line management, requiring informatjion tor planning, buageting,
utilizaticu review, quaiity assurance, etc. DRGs are not the optimal
patient grouping system for such activities.

Many difrerent patient grouping systems exist and others are under
develcpment. kEach has unique characteristics that muke 1t more or less
suitable tor hospital mansgement activities. Much of the study done in
this area has an inpatient emphasis, but much has z2Jso been done on
outpatient groups. Some efforts are even underway that would integrate

the inpatient and outpatient experience iuntc one grouping system

v




reflective of a total episode of care. A sizeable task of classifying
lerge numbers of discrete diagnoses into clusters (Scheeweis, et al.,
1983) was performed vsing 1978-79 National Ambulatory Medical Cazre
surveys (NAMCS). These clusters represent essentjally similar
pathophysiolcgic conditions and are compatible with the International
Classitication of Diseases (L(D-9-CM) used in the ACUSS.

A successful patient classitication system must balance precision
ana homogeneity in patient types with the need icr administrative
usetfulness. Patient classitication schemes should be dynamic, not static
ernd be adaptable to the rapid changes in medical practice. No system
available at this time meets all oif the desired criteria for all
management purposes. The characteristics, strengths and weaknesses of
the most well published systems are described and evaluated in more detail
at Appendix A.

Senior Department of Defense leadership recognized in 1952 that the
traditional measure of health care workload, the Medical Care Composite
Unit or MUCU was not adequate to derine snd analyze all parameters of
inputs and outputs in the military health care system. Army Medical
Department (AMEDD) Medical Treatment Facilities (MIF), could no longer
accurately retlect resource utilization, the sophistics#tion ot ambulatory
medicine nor the impact of committee, quality assurance and readiness
activities on the cost of patient care (Loventry, 198%4). A Tri-Service
Pertormance Measurement Work group was appointed to conduct a Performance

Measurement Study (PMS) to include an ambulatory care portion. Lhe
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Surgeon Genetrz.! of the Army directed the Army's Health Services Command
(H5C) to conduct a study to evaluate current measures of AMEDD health
care system perviormance and, as required, develop better messures and
workload duta capture systems which accurately retlect actual resource
utilization. Uunder the direction or the lieailth Care Studies and Clinical
Investigation Activity (HCSCIA), the Ambulatory Csre Data Base Stuay
LAUDBS) was establishied to capture previously non—existent diagnostic and
resource use data in the cutpatient setting.

Ubjectives oi the ambulatory care portion of the PMS study are the
foliowing:

1. Develop a decentralized and automated system necessary

for an ambulatory care database.

2. From data captures, develop weighted measure of
outpatient workload.

3. Assure that the catabase has relevance for clinical
practice and research.

4., Evaluate thie system's feasibiliry for continued use and

proliferation throughout the AMEDD.

Along with with these objectives, it was decided by Major General
rloyd W, Baker, then Commander, HSC, that the system would allow
centralized data capture to the Defense Medicsl Systems Support tenter,
Fort Detrick, Maryland, and yet allow local providers and managers a data
base for management and resource utilization decisions. 1t was envisioned
the system would become a protctype ror a Department of Detense (DOD)

system.
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Six Medical Treatment Facijities (MIF) were chosen ss study sites
that would represent a cross section ot AMEDD health care in various
locations end with some different demcgraphic and treatment parameters.
ihe tolliowing six sites were chosen:

Fort Polk, Louisiana

Fort Campbell, Kentucky

Yort Bragg, North Carolina

Fort Jackson, south Carolina

Redstone Arsenal, Alabama

Brooke Army Medical Center, Fort Sam Houston, Texas

Forms used ir cdata capture are coded using JCU-Y-CM for diagnoses
and the Amexican Medical Association's Current Procedural Terminclogy,
rourth Edition (CFT-4) ror procedures. Arn Uuvtpatient Registration Form
wes ccmpleted by all patients upon their first encounter with the health
care facility (Appendix B). This one-time document provides basic
demographic data including sex, birthdate, social security number, zip
code of residence, unit ot assignment, branch ot service, pay grade and
duty MCS (Military Uccupaticmal Specialty). kach health care provider,
i.e., any person who can make a decision as to the disposition of the
patient, or provides significeant treatments or procedures, is registered
by means ot a Provider Registration Form (Appendix CJ.

Original input ror the procedures and diagnoses during an outpatient
visit tencounter) are documented on a Primary Care Patient rorm found in

Appendix V. Each encounter form is initially filled out by the patient

13




and/or the administrative stati at the front desk before their visit.
The previder secticn, like a billing torm, is completed by the
clinician/practitioner. This requires only pencil marking an
appropriste bubble of the Uptical Mark Sense Reader (UMK) trorm. Hence,
the colcquiai term "bubble form™ or “bubbling in the patient” among

the starf. <The time expended by the physician is documented at tlie time
of the visit and includes ouly the race-to-face enccunter time by the

treating »pnysiciac.

Research Methodology

The ACDB study provided the groundwork and sound data collecticn
tron which to embark. Encorpcrating lessons learned from the AVG studies,
Diegnosis Clusters and National Ambulatory Medical Care Surveys, the ACDE
study was ideal tor use as a data base, with a readily available automated
system to draw upon. Clinical relevance of the data base was established
by the project staff, a thorough development of the data collecticn form
had beer accompliished and hiring and training of suppert personnel had
been completed. Additionally, at each site the necessary automatic data
processing equipment (ADP) had been procured. Fiscal Year 8/ tunds were
alreaay provided, and each ot the six cites were committed and supportive
of the study. These racts gave the contidence necessary to suggest this
proposed research into a segment of what was fast becoming a large data

base. ‘I'he iiterature review supported the fact that the study was

14




structurally and cbjectively sound, plus it allowed for sutticient
flexibility «t the local level to design and capture data tor unique
aragement reports. Given the excellent environment in which to work,
the opportunity existed to delve into sparsely documented territory, and
perhaps olter an alternative cr sdditional measure of productivity, to
those already urder consideration tor liepartment of Detense medical
treatrent tacilities,

The Problem Statement, rephrased for the purposes of this statistical
compariscn, may now be asked as research questions:

1. Is there a significant difrerence among all family practice

physiciane inciuded in the study, in encounter times for

selected diagnosis categories?

R
.

Is there & signiticant difference in encounter times, by
diagnosis cstegories between Bayne~Jones Army Community
Lespital, Fort Polk, Louisiana and Blanchfield Armvy
Communiity Hospital, Fort Campbell, Kentucky using the
ACDER study data?

All assigned start physicians located at the two locations were
participants in the research. The study was already in progress for
20 months at the time designated to collect the data, and no "Hawthorme
eltects” were expected. It was not announced to tamily practice physicians
until data had been retrospectively withdrawn, that this specitic research
was bLeing conducted. This iuvestigator is convinced that practitioners
did not aiter their normal routines at alJ during this period, nor was

any indication of surprise or displeasure voiced by start members. The
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¢ritical measure of encounter time was iilled in eon the Primary Care
patient encounter torm as it was completed by the physician.

Physician and patient confidentiality were maintained thrcughout.
pPhysicisrs were identitied by ¢r I.D. code number only, preassigned at
the beginuning of their participation in the study. No pilot study was
necessary ac the forms, process and data needed were established and
aiready part of the ongoing project. Patient Encounter forms were
retrieved daily to the ADP assembly area to be electronically scarned
for data and subsequently eutered into a computerized data base. Optical
mark sense computer technolegy was utilized as being the most appropriate
and cost eitective method of dats collection.

Each site was prcvided the foliowing ADP equipment for data capture
and transfer:

2 1BM persounal computers (PU-XT) with 250K bytes o1
menmory each.

A Genicom 3tl4 printer (16U Crs)

An 1BM Color (RGB) Monitor

2 Iomega (Bernoulli Box) removeable 10 MB (later 2G MB)

A Case-Kixon PC212a cartridges Internal Modem

A National Computer Systems (NCS) Uptical Mark—Sense
Reader/Scanner

An AST (acceleratcr) Board (Megaplus 11)

The tomega 10 MB cartridges were used for trzpsmitting the data from
each site to the Fort Detrick Lata Processing Center, where the main frame

data base was located. Lata base management was accomplished through uce
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0! a fourth generation programming language and software that was
virtually identicai ip the microcomputer and mainframe versions,
(FOCUS Lata Base Management System).

The Patient Kegistration form was to be completed at the patients
first encounter for health care. Prior to the development of the form
consideration had been given to using existing DOD and Army data bases
Tor patient registration. Untortunately the study data elements for
ACPb were not identical tc those found in the Detense Eligibility
Enrollment System (DhERS) or in the Army Standard lnstallation Division
Ferscunel System (SLDPEKS). Registration elementg included the minimum
demographic variables necessary to allow the autcmated capture of Medical
Summary 302 Reports (MED 302 Reports) and Uniform Chart of Accounts (UCA)
Reports.

The Provider Registration formg were completed by all health care
persornel authorized to render medical treatment. Lnrolliment was
essential to determine the type of provider giving the care during the
encounter.

Each Fatient Encounter torm ecsentially consisted c¢f four sectioms.
The first portion was completed by the patient and identified them by
pertinent demographic intformation. The second part contained
admiristrative Information completed by the clinic receptionist or
secretary. JThe third portion pertained tc clinical management of the
patient; and the last section contained a menu of clinic or specialty
specific diagnoses, problems, or reasons tor visit and procedures,
services and evaluaticns. oth the third and fcurth sections required

completion by health casre providers.
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The dicgrostic and procedural renus were developed for every
specialty utilizing a modified Delphi technique (Pclit and Hungler, 1983).
It rost closely rvesembles a collectior of what the physician would place
on a bii:‘ng form if they were in private practice. 'the Primary Care
form was a ccersolidation of diagncoses and procedures from the LEmergency
Room (EK), the Troop Medical Ciinic (THC), the Acute Minor llluess
Clinic (AMLC) and the Battalion Aid Station (BAS). ‘The length of the
iorm to be filied out ret with some resistance from practitioners who
desired a more simplitied form. This was not possible due to the
variety ci patients seen. Some lack of standardizatior in menu listings
vas also coniusing to family practicners.

ACDB reiiability of data was studiec¢ in a five month period during
which all six sites were visited and on-site medicus) records audits
performed. With randcmly-generated lists of wedical records, a total of
9,015 patient encounters were reviewed. Analysis shcwed a mean score of
10.56 (out of a maximum of 11) with a standard deviation ot L.Z/ and a
range ot 1-11, in scoring how accurately the ACDBE irdormation matched to
medical records entries.

Unfortunately tor this investigator, the funding for the ACLB study
was discontinued in fiscal year 88 and with it, the support persomnnel,
computer equipment and the access to local data base and management
information were withdrawn. Lt became a long and tedious struggle
to Jocate assistance trom this rural area in Louisiana to complete the
researchk. Alter two visits to the HUGSCLIA otfices and support from

iaj(P) Jetrery P. Moon for data coilection and discussion with

16




ur. Ken Finstuen, statistics advisor, Academy o©i Health Sciences,

Fort Sam llouston, Texes, I was finally able to tind computer support

tor completion o the research. Dr. Robert Breckenridge, Head of the
Psycrciogy Department, Northwestern University, in Natchitoches, Louisiana,
offered support of a computer program designed to analyze and describe
statistical probiems, entitled CRUNCH. 1t is user friendly and has
sutticient power to run up to 50 predictor veariables for a multipie
regression model. Lt is, bowever, PC driven and sicw to do sorting on
large amounts c¢r data.

The date collected 1s unbalanceé due to the difrerence ju total
femily practice physicians represented (lable 1) at each site, with eight
physicians at Yt. Campbell, and 13 physicians at Ft. Polk., 7This requiree
us to chouse the multiple regressicn analysis model for it allows us to
compare varizltles that may be unequal in size, and regress them onto the
universal mean, which is represented by a line. The mocdel chosen to
address the resesrch questions is represented by the equation:

P = + b, X,, + b X, «.. + b, X + e wh
Y a 111 1? ere

2721 217211

the dependent variable (encounter time)

<
|

a = the y intercept, a constant

o
1]

a Beta weight that applies to the value xi
X = the independent variable of each observation

e = the error term
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TABLL 1.

Family Practice fhysicians by Provider 1.D. Code for Fort Campbeli and
Foit Pelk, and Ytotal Patieut Fricounters per Physicisn tor April 1987.

Site 1 - Campbeli.l rrevider 1.D. Visit Count
B2610 412
C7463 48/
MEGSE 4yy
50352 153
Sobss 336
T4804 260
wzyal 436
wyyuC 699

Totad Uccurrences, All Disgroses: 3,283

Site £ - Felk Ad538 348
B4479 256
D585¢6 304
F106¢ 343
G0831 362
liasuv 383
h7224 288
Jy15/ 429
key2S 155
u2526% 222
5632/ 452
78937 488
W7u3z 331

Total Occurrences, All Diagnoses: 4,364

TOTAL, Both Sites, Aji Liagnoses 7,64/

2V




Assunplicns:

1. kach of the observations are an independent sample of size n
drawn iron the population.

2. Each ot the populations 1s normally distributed.

3. Varisnces or the population are equal.

4. The subpopuletions of y all lie on the seme straight line. 1Jhis
is the assumption oi linearity, expressed as:

= <4 BX

where u is the mean c¢i the subpopulation of y values for a particular

value of X and #nd B are population regression coefficients.

Geometrically and B represent the y intercept and slope recpectively.
Hypothesie:
Lo Hy toX, =X, = ... <, =0
0 1 2 i
H, ¢ not all <, = ¢
A i

Kejection of this HU would wean that it may be concluded that there are
diflerences in mean encounter times attributable to diagnosis categories.

Zoohg B, =js/ ...ﬁl =0

HA t not all}>i =0

1t HU is re jected, then there are differences attributable to physician
encountelr times due to the site at which they are employed. The test
statistic is used then to evaluwute the observed difference between
nultipie samples; the differencé in enccunter times between multiple

diagrosis categories and the ditference in encounter times between

physician groups at the two sites.
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11, DIECUSSION

Yarticipation Indicators

The menth of April 1Y/, there were 7,647 recorded vieits to family
nractice physicians using the ACLE encounter forms, for ali possible
diagnoses. From Table 3 we see 3,283 of those encounters were recorded
at Fort Campbeil (Site 1) and 4,564 were recorded at Fort Felk (Site 2).
Upon selectirg the 20 most frequert diagnosis categories in common for
both sites, (table 2) this reduced n to 3,186 encounters or 4i./% of the
total recorded¢ encounters for the month. At Fort Polk, the interest level
remained high due to the fact that all workload that was recorded under
ACDBS was the gource documentation ior MED 302 and UCA reports. There
was ro aual logging or repcrting or patients for separate workload
accountability other than using the encounter "bubble form'.

An interpal eudit report at Fort Polk by krank Hood, CPA, cited
scme loss of data after a random sampie of medical record entries
revealed that patientt were seen for which no recorded ACDB encounter
iorm had been filled out, or was lost or had not become an entry to +-e
dats base. The simple omission of a required field of data
(i.e. diagnosis or time) was discovered during the form scanning process
because ¢1 a designated reject/edit routine. The form was then returned
to the clinic for correction. An estimated 82% of all encounters were
accounted tor by use of the ACDB study tor workload purposes. 1t may be
assumed that such buman error as forgettulnes, ill humor, overbooking of

patients, temporary absence of support personnel, etc. wouid account for
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1TABLE Z.

Twenty llost Frequent Diagnosis Categories for Fort Camphell and Fort Polk

Diagnostic Lode Diagnostic Description
v202 Surveillance Health Development
Vs Pregnancy, Normal
V655 No Froblem Noted
V700 kxam, Medical
V723! Exam, Well Woman
(o0 No Diagnosis/Visit Reasor Recorded by Provider
u34y Pharyngitis W/Streptococcal
ZoU Diabetes Mellitus
37230 Conjunctivitis
384 utitis Media, Serous
3620 Otitis Media, Suppurative, Acute
401 Hypertension, Essential
460 Nasopharyrgitis, Acute (Common Celd)
401 sinusitis, Acute
462 Pharyngitis, Acute
7194 Arthralgia
/245 Pain, Back, NOS
7821 Rash, (Exanthems), NOS
/840 Headache
/8490 Pain, Abdominai
3




some losc ¢! documentation in any instance. Commanders at both sites
continued enccuragement of their respective physician stafis to complete
the 1orms at the same time nedical record entries were made.

informal discussions with family practitioners were held to
determiue the physicians' attitude toward the ACDB study and the
ranagement reports derived from that data base. The only negatlive
conment received was that indjvidual physicians shicuia be able to see
the reports concurrently with their supervisor(s). The reports they
zelt couid be misused as "carrot and stick” for compliarce with hospital
goals and compet:tion for prized continuing medical education meney to
take JTemporary Duty (TDY) trips. No physician to this investigator's
knowledge suiferec any detrimental or disciplinary actions as a result
of workload recorded by usec or the ACVB. Participation continued in a

normal fashion both betore and after the April, 1987 study.

Listribution of Diagnosis Categories

A matrix was constructed from which relative frequency distribution
histcgrams were developed for a visual comparison of diagnosis categories
by encounter tipes. These can be seen as figures 1 - 20. Reterence
shouid be made here uvf the U and Y0 minute enccunters at Fort Campbell,
nene of which were recorded for Fort Polk. 7These may have had an efrect

on skewing the data in the comparisons.
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Frequency of occurrences by diagncsis at both sites are rank ordered
on Table 3 and compared in the crder in which they occurred at each
location. Noteable here is the high trequercy at both locations o1 tlie
diagnosis, No Problem Noted. Many times providers responded that with
their busy case loads they did not have the time or support starr to
research the encounter and selected the nc problem noted option. This
opticu (code V655) had been intended to account ror illness or injuries
which had resolved themselves or to indicate there was no discernabie
illness/injury present. Unfortunately this protlem was not recognized
until several months of data were racorded. To remedy this, the code of
UUU was added sc computer scanning personnel could designate that
No Diagnosis/RKcason was recorded for the provider after correction
proceuures iailed. The No Probler Ncied code accounts for 8.7% of the
ACDB tctal data base and is highly suspected as an inaccurate measure
for this 1CD-Y-CM condition.

Also worthy of comment is the large number of normal pregnancy
exams seen at Fort Polk (4/U) which accounts for 21% of all exams seen,
and add to that the number of well woman exams (25C) and you account for
32.Z% or all visits for the month. Comparisous to Fort Lampbell reflect
102 normal pregnancy exams, or 10.8% ot their total, plus 84 well woman

exams for a total or &L exams or 19.6% of al! exams for the month.
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Patient Demographics

Fort Campbell and Fcrt Polk have a recorded total ot 6/U male, and
L/83 temale patiernt visits. This is however, only a partial
representation due to the 1act that 733 out of the 3,1£6 encounters lack
a corresponding patijent registration form, which included the patient
demcgraphic data. ‘Iwenty-three percent ot the demographic data 1is
thcrefore unavailable tor complete description ot the representative,
sex and beneficiary category information. Uverail, the ACDBS data stiil
lacks 24.3% of the patient encounter demographic data and iniatives are
under way to link these urknowns to data tound using SIDPEKRS and DEEKS.

The greatest number of patient encounterc is represented in Table 4,
amoug the 1 — 15 year old age grcup. The highest percentage of male
visits are recorded in the 1 - 15 year old age group; whiie the highest
percentage ot visits for females is in the 15 - 24 year old, and the
25 - 44 year old age groups. This is primarily due to pregnancy related

carxe.

Resource Utilization

The data reflected routine lab tests were requested by physicians
33 times at Fort Campbeil and 189 times at Fort Yolk, tror 3.5% and 8.4%
ol the visits respectively. Likewise, physicians wrote one or more
prescriptions for medications 84 times (6.8%J) at Fort Campbell, and Jbu
times (16.1%) at Fort Polk. X-rays requested were JU at Fort Campbell
and 93 at Fcrt rolk tor 1.0% and 4.1% c¢1 the visits respectively. Unly

five instances for both sites were on record for exams ordered out of
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1 -

15 -

25 -

45 -

Uver

TABLE 4.

Number and percent distribution of visits by patient age and sex,

Fort Campbell and Fort Polk Family Fractice Cliinics, April 1Y&/.

Male Female Not Identified

Age n 7% Visits n 4% Visits n
r 1 year 156 6.3% 273 11.0%
15 years 354  Yh.47 318 12.9%
24 years 4y 1.6% 534 21.8%
44 years 40 1.0% 54/ 22.3%
64 years 58 2.4% 92 3.7%
65 years 22 10.8% 19 6.7%

TOTAL: 670 100.0% 1,/83  10U.C% 733
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clinic, which represented diagncetic tools such as ECG, EEG, pulmonary
function tests, EMGs, adaptive appliance/equipment etc. Nc use could be
made of this small amount of data, therefore it was not determined

signiticant for eualysis in light ot the limited frequency recorded.

Research Questicr. J: Difterences in enccunter times due to diagnosis.

The tirst null hypothesis stated that there would be nc significant
ditferences in encounter times associated with the different diagnoses.
According to the stepwise regression analysis, that is not true. We
have significant ditferences in diagnosis categories between sites, and

therefore we reject the H,A (null Lypothesis) and accept the HA (alternate

0

hypothesis). In the stepwise regression, the most contributing predictor
variabJe selected was site with the calculatied multiple regression
results. Please see the full listing ot variables in Table 5 tor the
stepwise multiple regression, placed at the end ot the Discussicn

Chapter.

Null Hypothesis Hyt ody = %y eee v(i =0

Alternate Hypothesis: HA: not ali o, = 0

Levei ot Significance o = .05

Critical value Fc = = 1.67

F 05, 15, 2934

Therefore the null hypothesis was rejected.

VA




Continued stepwise entry of variables based on the predictive nature
of the F-to—enter value gave the folliowing final list of variables
diagnoses that contributed to the multiple regression analysis, along with
their sssociated Beta weights.

The last six variables did not contribute tc the regression model.
lue to the low F-tu-enter values these variabies did not enter the
regression equation.

The partial correlation is between the predictor variable and the
dependent variahlJe atter controlling tor the variables in the equation.
The r-to—enter value is the ¥ statistic for testing whether the partial
correlation is ditferent from zero. Tolerance is a measure ¢! how much
two or more predictor variables measure the same attribute. I1f they do
measure the same attribute we do not wish to have them in the equation.

A tolerance near zero (i.e. .001) slicws two variables to he almost
pertectly correlated, yet both be inciuded in the equation. Conversely,
a tolerance of near one (i.e. .999) ailmost never allows a second

variable into the equation. Ihe lolerance must be between zero and one.




hesearch Question 2; Diiferences in encounter times by diagnesis

categories betweer Fort Campbell, Kentucky and

Fort Polk, louisiana.

Referring #gain to our regression analysis, the number or variables
that were signiiicantly different retlect the fact that tlie site had major
impact (contribution) to the model. Further studies in & correlationm
natrix shown at Appendix F reflect that the highest correlation tigure
calculated was Time and Site, again indicating the impact on the model
for entering ancther variable intc the equation.

In the stepwise regression, variables are added and removed from
model one at a time according to how they reduce error variance. At each
step, the CRUNUH program first looks to see ii a variable entered
stepwise in the model has become a “weak™ predictor because of the
addition of other variables. After site was entered, J4 more diagnostic
variables contributed to the regression in the above order givem, and with
the final Multiple Kegression result after 1> entries into the equatiomn.

The mean encounter times for each diagnosis at each site are
displayed in Table 4. The mean encounter time for all rort Campbell
vigits is 21.5 minutes, and the mean encounter time for all Fort Polk
visits is 15.Y minutes. Grand Mean for all 3,186 encounters is 1¥./
minutes. Further ccmparison of the data invelved multiple t-tests of
mesn encounter times for each site. All, except tor two diagnoses
(4b and 7890) produced significant differences in mean encounter times,
at the = .05 level of signiticance. See Appendix E for & complete

listing.
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TABLE 6.

tiean Encounter Times per Liagnosis (to the nesrest whole number)
tert Campbell and Fort rolk.

Diagnostic Uode Mean Provider Tire Mean Provider Time
(minutes) (minutes)
Fort Campbell Fort Polk
veQ2 24 L/
ALY ZV 1o
V655 20 16
V/UU 20 20
v/231 29 24
00 23 16
v3au) 18 12
250 21 16
37230 13 12
3814 18 1z
3820 38 12
4l 1/ 16
460 24 12
401 16 19
4bz 18 19
7194 18 16
7245 Z1 12
7821 18 1o
7840 17 1y
78vu 31 1b
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it was expected that significant differences vould be observed and
the null hypothesis rejected. The t-tests served to indicate where sonme
0! these specific dirrerencec were. Analysis showed 16 of the 20
diagnoses or 90% ot the c¢ota were significantly difterent.

ihe CRUNCH regression output includes a numher of statistlcs which
relate to the moce! as a whole and several siatistics which pertair to
individual variables. The overall success ot the regression is summarized
in the multiple R and K-square statistics. K can be interpreted as the
Pearson correlation between the observed values of the dependent variablie
and the predicted values based on the equation. K-square is then the
preoportion of the variance in the dependnet variable which is "explainea”
or attributed t¢ variables in the modei.

The adjusted R—square 1s a trapsiormation of K-square which is an
unbiased estimate ot the population K—-square,

The anaiysis ¢l variance section ol the output shows the
partitioning of the variance in the dependent variable into variance
whicl is attributed to the regression model and error variance. The
F statistic and its assoclated P-value test the hypothesis that the
population multiple R is zero. it is a test of the entire model.
Finally, the standarc¢ error shown is the square root or the residual
mean sum of the squares.

tcr each varlable in the equation, five columns arc shown. The
first, B is the estimated coefficient orf this variable in the regression
equation. The second value Beta ( ﬁ) is a standardized regression

coetricient. Beta is simply the B value multiplied by the ratio of the




standerd cdeviations ol the dependent and predictor veriables. Unlike
the B values, the Beta values of all preaictors have the same units and
theretore can be compured to each other. The stardard error column
ccntains the standard error of the B value. 'The square of the ratio ot B
to its stardard error, generates the F~to~remove value. This can ther be
used to test the hypothesis that the true coetryicicut for a particular
variable is zero.

Un the basis of the analysis, we must therefore reject HC and
accept HA that not all encounter times for physicisns at the two sites

were equal. There were significart ditrtrerencec mainly due to the site

involved.

Other Consjderations on Encounter limes

A higher patient volume attorded by visits ot & shorter dutration
cant cniy be accomplished it 21l elements work in concert to give the
createst efficiency. Physicians must establish and maiutain their
clinic proiccols and schedules in ccoperation with a patient appointing
system that can be responsive tc fill the needs of both pstient and
physician. Pratients likewise must respect and properly utijize the
appointment time allotted tc¢ them, tor they have a duty to arrive timely
and cooperate jn their care. Space must be adequate to aliow the
physician and his anciliary staff to screen, prepare and examine the
patieut as the encounter procedes. Sufficient waiting, examination and
treatment roome must be at hand to accommedate patlents and reduce

queing as much as possibie. 7The staif who assists and prcpares the
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patieut, the paperwork and the rcoms nmust likewise be cempetent to
irnsure a smootl: flow and timely intervention for each encounter that
takes place. The proper tools, equipment and djagnostic means

must be availeble to esch pliysician teo complete his evaluation during
the ern:ounter. Ali of these are ideals for which to strive, and each
has an inpact on the total encounter time. This study orniy addressed
proevider enccunter time.

Patient satisfaction is tied to quality of care and physician
productivity (Kosenblat, et sl., J98Z). The patient's satisfaction was
not an element of this analysis, but properly, should be considered in
aLy future such studies. It s not unusual that the pstient presents
with not lust one, but wore than one complaint which he/she needs
addressed. This cbviously impacts on encounter time and reflects the
more demanding and better inicrmed patient populaticn that our
progressive country has produced. This study cnly took into
consideration prinary diagnoses and the time associated with that
singular episode of care.

Fort Campbell was the only site to record bV and YU minute visits.
If these are refiective of an uncomplicated visit, these could be
considered outlier values and have possibly skewed the rindings.

‘there were also no reliable records availebie to study that
described physician-stari 3jnteractions. Botn sites reported fully
authorized Tabie or Distribution ana Allaowances staffing to complete
their bewlth care mission. It ary interpersonal or parochial bad
teelings or lack of cooperation existed, it was not evident to this

investigator.




tinaliy, sufficient tunding was provided by Hewuith Services Command
to each facility jor patient care. No lack of equipment or space Lo
accompedate patient flow wae reported. These were not then considered

cont*iimiory to the differences in encounter times observed.
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154, CUNCLUSION AND KECCMMENDATLONS

Use of the computer for the large number ot data euntries was
essential to this stuay. ©“here was a great deal ot time lost to
complete this analysis Cue to removal or the computer support and
associated perscrnel with the discontiuuance or ACDBS. The coutinued
success of such studies is dependent in large part upon computer
access. ACDBS project managers will continue to edit and correct
deficiencies in the data base and in time, mcre reliable and meaningful
data will emerge.

For the purpose of this stuuy it was proposed that the data would
assist in establishing a measure of clinical productivity amcng tamily
practice physicians for specific diagnoses in outpatient treatment
settings. This remains a valid and important objective iu continued
research ov a wider scale and with proper data and access. llue Lo the
wide disparity in data sets, the significant differences in mean
encounter times by diagnosis categories and the impact of site upon the
analysis, it must be submjtted the best result o¢i this study would be to
propose individual standards. Individual standards by site would not
answer the overshadowing concern that this would not be tolerated by
ANMEDD leadership. Certaiuly, some standards would apply universaily in
reporting encounter times fcr comparison purposes.

The reduction ot n to include only the twenty most frequentiy
obgerved diagnosis categories at only two sites may have preculded a more

revealing study. Given several month's worth oy data, a greater diversity
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of sites and a dedicated computer operator/programmer, this could have
eliminated the dicscrepancies of such & tocused study. A large part c¢f
the problem nay be duc to the dittfering case lceds at each site. Fort
¥clk had four times the patient load assigned to each of their family
practice physician panels as did Fort Campbell. When demand is not
otherwise ciscouraged, often the provider pushes him or herself to see
all patients who present each day. Even the most reliable controls on
eccess in & Jimited resources clinic euvironment do not preclude patients
seeking care from walking into the clinic unannounced.

(uestions yet unanswereG include what environmental factors impact
on provider productivity that were not captured in the model. Are there
cther historical or traditional values that were not apparent in the
study, ye¢tl held by providers, that the data comparison was not
successtul? Dlewer, more comprehensive approaches to providet
productivity studies may be able to take these ellects inte account
through a provider survey, done before, during and after the data
collection. 7The rapid increase in computer programs that can capture,
analyze and predict on an on-line basis appears to be just over the
horizon for meny in the civilian sector. Most recently, relative value
scales have become a means to focus on productivity and the resources
utilized per episode of care. The narrow coencentration in this study
did nct inciude other specialties which are primary care providers.
Uase mix analysis and cross comparison with internal medicine and
Jediatrics would have alco proven revealing on a productivity level tor

the same diagresis. 1t may yet have au impact on productivity
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monitoring in the ambulatory care setting, but for the purposes ot this
study, there remains too much unanswerea variation and too nuch variation
attrilutabie to individual site. To attempt to state an acceptable

standard on the Lasis of this study is nct possible.
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APPENDIX A

CHARACYFRLSTLICS, STRENG1HS AND WEAKNESSES

OF PUBLISHeD PATIENT CLASSIFICATION SYSTEMS
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PATIENT CLASSJFICATION AND DATA COLLECTION SYSTEMS

1. System: Diagnocsis Related Groups

Developed at Yale University in New Haven, Connecticut, and under
direction ot Kobert Feter, FLD, with a grant from the Heaith Care
Finarcing Administration (HCKA), they have been revised using
International Classification ot Diseases 9-Coding Manual (ICD-9-CM),

The use of ICD-Y-UM codes as the basis of most systems is due to their
proven ability and understandability by clinicians, and general wide use
and applicability in bealth care. The LCD-Y-CM DRG's start with 23 majer
diagnostic categories (MDCs) groupings based om organ systems, then each
MDC is divided into several diagnosis related groups (DRGs). Uriginally
intended as a tool for utilization review, DRGs were designed to be
medically homogeneous patient groups in terms of length of inpatient
stay. (Fetter, Shin, Freeman, Averil. & ‘Thompson, 1980)

DRus present the following strengths:

-— MDCs based on organ systems parallel medical practice
specialties.
-— DRGs are readily available and now widely used and tested.

Weaknesses of DRGs include:

—— The ability of Length ot Stay and charge data used in
developmenrt of UDKGs to reflect accurate hospital costs
is questioned by hospitals.

-~ Severity or stage ot iliness is not explicitly considered.
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~- DRGs are based on historical data, i.e., a resource
consumption pattern that did occur may not be indicative
or what is occurring or what should occur.

—— A DRG assigned at discharge of the patient, atter
treatment has been provided limits its usefulness as a
tool for concurrent management.

-~ 1t is moust usetrul in an inpatieut setting.

2. System: Uisease Staging

bevelcped by Dr. Joseph Gonella, Dean, Jefterson lMedical College,
rhiladelphia, Pennsylivania, in conjunction with SysteMetrics, lnc.,
Santa Barbara, California, used 23 physician consultants assisting in
specification of the medical staging criteria. Lt was designed as a tool
to evaluate quality of patient care by grouping patients in accordance
with similar disease—-specific severity.

Disease Staging begins with 418 disease categories to describe
hospitalized patients, and secparates each disease category into four
stages of increasing severity from no complications through death.
Specitic parameters apply to each stage of the disease category, and
each substage. (Gonnella, 1983)

Disease Staging presents the following strengths:

—— Pre—-existing data trom medical record abstracts can
be used tor computerized staging, or more detailed

clinical data can be used for manual staging.
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-~ Disease Staging groups are medically meaningful,
organized in a fashion familiar tc physicians.

—-— Disease—specitic, severity-adjusted groups are
homogenous in terms of clinical characteristics and

may be usetul in defining expected treatment patterns.

Weaknesses of Disease Staging Systems include:

—— A disease speclific measure of severity is more ditticult
to integrate with other systems than a generic severity
system.

—— 'I'ne computerized version had to trade off some accuracy
due to ICD-v¥-CM limitations which result in occasional
understatement of staging.

——- Tlhe system relates again to inpatient rather than

outpatient care.

3. System: Severity of lllnesg Index

Research was conducted by Susan D. Horn, PhD, Associate Professor,
Center for Hospital Finance and Management, School of Hygiene and rubiic
Health, Johns Hopkins University, Baltimore, Maryiand, funded in part by
HCFA and Pew Memorial lrust and the John A. Hartford Foundation. The
Severity of Illness lndex is a generic (not disease specific) measure ot
patient severity based on assessment of the total burden of illness ot a
patient presenting to the hospital. The index 1s useful in predicting
patient resource use as defined by length ot stay and charges. The

system may be integrated into DKGs and other disease-specific patient
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grouping systems, but is assigned manually. It has been used to explain
variances in physician practice patterns by examining the severity level
ot patieuts treated. (Horn, Chachich and Clapton, 1983)
The Severity of lllness lndex is noted for these strengths:
—- The system is independent of pre—existing abstract

data based on diagnosic.

—-— As a diagnosis-independent system, it may be easily
integrated with other pre-existing case mix systems
such as DRGs.

Major weakness include:

-— Its methodology makes it a tool specitically applicable
to inpatient studies, and unsuitable for us in the
ambulatory area.

-= Scoring may be too subjective, relying on a rater
assessing all seven available variances and also
determining an overall score.

-— The variable of "dependency on hospital staff" and
"extent ot non—operating room procedures” may be
criticized as circular loglc.

—— Completion of a separate analysis and work sheet on
each patient adds a function to chart completion arnd

may make it expensive and time consuming.
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4. System: Medical Iliness Severity Grouping System (MEDISGRIS)

br. Alan C. Brewster, S5t. vincent Hospital, Worcester, Massachusetts
originated thec concept ot MEDISGRPS with MediQual Systems, Inc., a
sottware company In Westboroughl, Massachusetts, and (hLicago, Illinois.
MEDISGRPS are diagnosis—independent severity groupings, based on
evaluation of objective clinical findings and are designed to faciiitate
measurement of the etffectiveness of hospital and physician services by
controlling for initial severity. The system groups patients according
to severity of admitting clinical findings or injury (Keview 1) and may
2lso be used to evaluate severity again as the hospital stay proceeds
(Review 2).

Medilual asseris that the system assists the health care consumers
in identitrying effective and etricient providers. It may also serve as
a medical abstract system when used concurrently. Each clinical finding
has a predetermined weight on its expected relationship to increasing or
advanced iliness. (Brewster, Jacobs & Bradbury, 1984)

Relative strengths ot MEDISGRPS include:

-= Ubjectivity 1s based on actual test results rather than
cn a scorer's assessment c¢f the medical record.

~= The severity score determined at admission measures
severity of condition, not adequacy or inadequacy of
hospital treatment.

-— Data entered at specitic points during stay can be compared
with admission data. Practice patterns can be analyzed

preliminarily without returning to the medical record.




—— MEDISGKPS can be used to evaluate the clinical need
for medical treatment provided, given the objective
findings incorporated in the system.

—— MEDISGRPS may be integrated with DKGs,

Some weaknesses noted in MEDISGRPS are:

-— Positive results of tests prior to admission may not
he entered into the system.

—— Required entry of deta mot routinely collectcd may be

time consuming «nd expensive.

5. Svstem: FPatient Management Categories (PMHﬁi

The system was originally initiated by Biue Urose cf western

Pennsylivania, Pittsburgh, under the direction ot Atandz Young, ScD,
Vice President or Health Care Research, under a grant frowm HCKA. Panels
of physician advisors were used to define patient categories and specify
management strategies tor each category. Cost data were collected trom
six westein Pennsylvania hospitals and analyzed to develop relative cost
weights tor each Patient Management Category (FMu).

PMC's were developed to define patient types, cr products, treated
by hospitals and to identity the relative costs ot producing those
products. The system was designed for cost analysis ard for use in
hospital reimiussencut.

PMC systems are computerized to be used with currentiy available

hospital discharge abstract data. Work is in progress to extend the




PMC's to include ambulatory cases. Currently, 800 PMCs include specified
typical management strategies tor each category. (Young, 19Y84)
PMCs exhibit the tollowing strengths:

—— ‘the PMC system is based on ettective management
strategies developed by a physician panel, not just
cr an average of actual ireatment experience.

-= Severity of lliness distinctions are incorporated in
the design and definitions of categories. Uilagnosis
sequercing (principle versus secondary) is irrelevant.

-- Speciric comorhid disease combinations are identified
and cost-weight adjustments are made for increased
resource use of patiente with comorbid conditicns.

—— Cost, not charge, datu are used to determine costs of
care.

—— Categorization scoftware con be applied to any database
compatible with Unitorm Hospital Discharge vata Set (UHDDS).

Weakness of PMC:

—= Only one PMC assignment is permitted within a disease
c¢r disorder group. Thus, the number of PMC assignments
wade is dependent on the definition ot disease aud
disorder groups.

—— The approximately 145 physicians from one geographical
area (western Pernsylvania) who were involived in the

developuent of the system may be considered too small &




group for establishing care components ror dizgnosis
and treatment. ‘lhis does not, however, attect the
categorization, which may be used as a framework for
subsequent anzlyses.

-- The large number of groups (8UU) may be cumbersome tor
wanagement use. Many cells may be empty for smalier

hospitals.

6. System: Diagnosis Ciusters

Diagnosis clusters were developed at the University of Washingtcn,
Seattle, under the direction ot Ronald Schneeweiss, MB. KResearch was
funded by the Robert Wood Johnson Foundation.

Clusters were developed as a tool to facilitate comparison of
ambulatcry practice patterns across differing providers. They are
intended tc reduce the large number ot individual diagnosis codes to a
more manageable system of diagnosis clusters.

Diagnosis Clusters begin with diagnosis codes from any ot a variety
of coding schemes (International Classification of Diseases, 1CDA-8,
ICDA-9, 1Cb-yY-CM, and also International Classification ot Health
Problems in Primary Care [ICHPpC, LGHrrC-2]. Related diagnosis codes
are then aggregated into clusters. Clusters are determined with the
purpose in mind of maintaining clinical consistency with clusters.
Clusters were submitted to a panel of 15 physicians for review and
modification. Data trom a key study, the National Ambulatory Medical
Care Survey (NAMCS) 1977 to 1978 and the University of Southern

Calitornia Medical and Manpower study (USC/MAMP) 1Y//, were used in the
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development process, to verify the frequency of occurrence ¢i various
diagneses. Ninety-two clusters were formed, representing 86% of all
diagnoses recorded in the NAMCS file. Tifteen clusters represented bSU%
of all disgnoses recorded. ‘lhey provide an excellent Sramework for
classification of ambulatory cases, although they are too broad for
detailed comparative analysis. ‘They are being used as the basis for
revising the Ambulatory Patient Related Groups developed at Yale
Lniversity and are likely to be used in the development of other similer
systems. (Schreeweiss, et al., 1983)
Diagnosis clusters strengths:
—= Diagnosis clusters prcvide a framework tor additional
analyses of ambulatory practice patterns.
-— This sytem aggregates available codes, thereby creating
a merageable number of grcups.
—= The impact ot individual providers coding idiosyncracies
reduces the aggregation of codes.
-~ Consumer groups cculd use the system to compare the cost
and efticiency of ambuiatory care across providers.
-- The system can be used witli a variety of diagnosis coding
schemes.
Weaknesses of Diagnosis Clusters.
-- Only diagrnosis is taken into acccurt, disregarding
ditrerencecg in patient demographics or required treatment
(e.g., medical vs. surgical cases).

—— Severity of illness is not accounted for.
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-- The group clusters may be too broad for accurate
comparison of treatment patterns.

—— Clusiers are based on one diagnesis only. Multiple
diagnoses are not accounted tor.

—— Clusters are not all-inclusive; the 92 clusters
developed account tor 86% of diagnoses recorded iu

the development database.

7. System: Ambulatory Patient Related Groups (APGs) ([New in their

second generation, known as Ambulatory Visit Groups (AVGs).]

APGs were developed at Yale University under Robert B. Fetter, Pnb,
under a project funded by HCKFA, the second HCFA grant is tunding their
revision. (Fetter, et al., 1984)

APGs were designed to classify ambulatory patients into homogeneous
groups in terms of the patterns of services required tor care, to
tacilitate comparative analysis of practice patterns across ditterent
previders. Kevision is going to involve the use of Ambulatory Diagnosis
Clusters, developed at the University of washington, Seattle, as a base
structure.

APGs are based on the DRG concept developed at Yale, and the
revisions, when complete are likely to seriously interest government and
third-party (private) payers as a method for ambulatory care payment.
The second generation of APGs titled Ambulatory Visit Groups (AVGs) uses
data collected from the 1979 NAMCS. AVLs meet most criteria tos being a

successful classitication and data collection system.
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Strengths of the APGs/AVis:

—- The system contains & manageable number ot medically
meaningful groups (1Y major diagnostic categories
similar teo the format of DRGs and 571 groups) and
encompasses ambujatory surgery and tertiary high
technology specialties as well as ambulatory care are
being evaluated now under the new AVG concept
tLion, et al., 198/).

-- Designed with major physician input, AVGs seem to have
clinical relevance snd tace validity.

-— Clinically forward-locking, the AVGs have alsc allowed
tor groups for acquired immune deficiency syndrome (AIDS)
and for certain high technology procedures, or continuous
1.V. therapy among other areas which are shitting away
from inpatient to outpatient settings.

-— Although initislly designed to measure resource costs
in terms of physician time, they actually work much more
conprehensively trom a clinic point or view using total
provider time or, optimally, total direct resource use
associated with the visit.

l.eaknesses noted for APGs/AVGs:
——- Groupings have nct vet been statistically examined for

physician time as a management tool.
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—— There is a remaining diificulty in determining who is
a rew patient as opposed to a newly referred patient or
au established patient.

—— AVGs do not as yet allow for the more complicated
patient, cepecially one with a secondary diagnosis

(i.e., both hypertension and diabetes).

8. System: Ambulatory Lare Data Base System (ACDBS)

Yhe ACDB study was pertormed under the ambulatory pcrtion of the
tri-Service Pertformance Measuremeut Study (PMS). The purpose or the PMS
is to develop an alternative measure for military medical work units.
Outpatient data was collected in over /U clinical specialties at six
medical tracilities during a two-year period using optical mark sense
technology ¢na is stored in a central data base at Ft. Detrick, Maryland.
A total ot 3,108,741 patient encounters were captured. Forty—four clinic
encounter variables include: diagnoses, procedures performed, time spent
with patient, type of provider, place of visit. Fourteen patient
demographic variables and seven health care provider variables were also
captured. Reliability ot data was verified by a manual review of data
collected against the medical record entries for 9,015 patient
encounters at six sites. Analysis of data will be covered in subsequent
reports.

ACUBS System Strengths:

-~ Designed after review of previous efforts to exanine

ambulatory care data by civilianr sources, and with
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maximum phyeician input so as to have utmost clinical
reievance.

-— Using pencil-coded forms and automated scanning
equipment, over three million total encounters were
recorded ior a substantial data base.

—— Separate clinical specialtieg can be examined by
extracting cnly data recorded for their patient
recording form. Fhysicians can have a perconal report
by requesting a printout tor their individual use.

== Provides valuable input for development of a military
ianagement lnformation System (MIS) designated as the
Compusite Health Care System (CHGS).

——~ Major resources utilized in the individual encounter
can be traced and a betlter resource allocation scheme
ccmposed of case mix and liuman resources managerent
may be developed.

-~ Utilizes established 1CL—-9-CM and CPL-4 coding as a
basis of comparison tor accurate epidemological data.

ACDLBS Systcm Weaknesses:

—— Health care providers were asked to complete responses
on diagnceis, procedures and time associated with the
patient encounter. Frequently a provider failed for
whatever reason to enter a pencil entry in the fieid tor
diagnosis or time. Wher the form was sent back 1or

correcticrn, often the NO PROBLEM NOYTED option was marked,
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negating the value or this diagnosis. Some torms
likewise lacked coding tor the time spent with patient.
—- The primary care optical mark sense data collection form
was a consolJidation of diagnoses and procedures from the
Luergency Room (ER), Trocp Medical Clinic (IMC), the
Acute Minor lliness (linic (AMIC) and the Battalion Aid
Station (BAS) making it a long, two page rorm, and

somewhat cumbersome to fill out.
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- GUTPATIENT REGISTRATION FORM hd

NS — WELCOME!
. The Army has started a system to automatically count natient visits aad servi

. ! ces. Please assist us by complatin
. i) E»?:,S«!:jim carefully - A SEPARATE FORM WILL BE FILLED 0'!T FOR EACH ELIGIBLE FAMILY M!':MBEHy THE pFIHS'?
ae)) IME THEY COME IN FOR TREATMENT. Use #2 poncil only and fill bubbles campletely. Pleass writa in both the

g a;;propri;m number or letter and fill in the corresponding bul hla (as shown in oxampla helow). The maching that

reads this form only raads the bubbles. Hawever, it is possilile to make an error in marking hubbles. If this happens
wa can cross check and make corrections from your written entrss. C=-cfully look at the example and then follow -
tha arrows 1o each block and 1ill out both sides of the form compleely.

DA 1]

ATHD - GENDER.

DATE 0AY |MONTH| YEAR MONTH] YEAR
Jan Jan I Female
MONTH Fob Feb ]
Jan ¢ 0 Mar o] o o Mar | O O
@ 11 Agr 1 T A f ot ’ "
40 Mar 2 2 May 2 2 2 May{ 2. 2
Apr - 3 3% dun 3 32 Jun b 33
a Jul 4 » 1 wla 4
s Ay 5 5 Awg |6 & * Am, hdlian/ Alaskan Native
[ Sep -8 8 vl 6 0 Asian/Pacific Islander
71 O 7 7 Ot 7 7 Back /Not Hispanic Origin
8 Nov{8 8 8 Nov| B & Black /Hispanic Origin
3 9 Dec |9 9 9 Dec {9 9 White/Not Hizpanie Origin
. White /Hispanic Origin
Unknown

- PRIVACY ACT STATEMENT - AMBULATORY CARE DATABASE - PLEASE ANSWER QUESTIONS 1, 2, &

THIS FORM IS NOT A CONSENT FORM TO RELEASE OR USE HEALTH CARE INFORMATION PERTAINING TO YOU.

1. Are you currently eligible for 7 Yes
1. AUTHDRITY FGti COLLECTION OF INFORMATION INCLUDING SOCIAL SECURITY NUMBER (SSN) health care from the RE
, Vateran's Administration? Don’t know
i Sactions 313 1C71.87 3012, 5031 and 8012, utle 10, Unitad States Code, -
H Litig 5, Umted Staten Code, and £xacutive Ordet 9397
8 .q:
3 2 PRINCIPAL PURPOSES FOR WHICH INFORRATION IS INTENDED TO BE USED 2. Da you currantly have private Yes
health care insurance? - No
E Thrs form provides you the advice rev.red by The Privecy Act of 1974 Tha personal informatian wilt fact)-
itale and document your health care. Tha Sgcial Secunty Number (S5N} of member or sponsnr is required
ti identify and releieve haalth cara ro-rnds. :
3. Are you currently a basic . Yes
1. ROUTINE USES . traineo or on TOY for lass 'No ‘
than 60 days? Not apphlicabie

Tha pimary wen af this information 3 to mavnle, plan and coardnata haalth care. Ay prior te snaciment
ol the Privacy Act, other poasible u.ry are ta; Aid in preventive haalth aml communicable dizesss control
programs and renort medical conditians igquiced by law to [ederal, state and Jocal agancies; compile statisticat
date; tonduct :ssearch; 1nach; determne suniinlity ol parsons lor service or assignments; sdjdlicate claims ‘
»nd determne venefits; other lawlul surpases, including law enlorcament aad hligmtion; conduct autharized

investigations; -valuate care readered detarmme professional cortification and hospital accreditation; provide
i physical yuahl.: :tions of patienty to auencies of fedecal, state, ar local government upon raquess in the pursuit
of thew olficin! duties.

‘2IP CODE

Rad

WHETHER DIS"tOSURE IS MANDATL "7 DR VOLUNTARY AND EFFECT ON INDIVIDUAL OF NOT
PROVIDING IN:~AMATION

—

Write in your § dipit
2ip code number

In the casa ol rulitary pervonnel, the requesiad informatien is mandatary becawsa of the nead 1o document 0.0 ‘0. o ‘0 and lill in the
all active duly tmedical incidents in view of futura rights and benelits, In tha tese of all other parsonnel/ LI L RS B . X
Yeaeficiarion, U.~ requosied Information iy veluniary 11 the raquestad inlormation Is not fwnishad, compre- 2 2 2 92 :2 co"‘“‘o"dmg bu"bh
b givg h.gh" ~ars may net he pessible, but CARE WILL NOT Pt DENIED. Disclasura nf Sotin! Sacurity « 203 3.3, 3 of your current™ ™
Sumber (SONY - mandatory 34 4 A/ ‘a rasidence. you live
This 2! inclesive Prive-y Act Statamant will appiv 1a all reguesty for personal information mate by health 5 5 .6 /5. B m 800. B.EQ or barracks
cars 1reatment parnonnel or lor medical/dental trea>mant purpoxes and wilt bacoma a peemanant part of your i , write in your unit
health care recort 6 '6.°06 ‘6 '8 &ip code.

T v
Your signature maaly nchnowlednes that you have heen advised of the forageing 1 tequasted, & copy af . R 7
thin aems wilt ba turnabad 1o you B 888 8

8 9 9 9 b

SIGNATURE Of PATIENT OR SPONSOR: DATE: -

X

B o 72300
67 NCS Truna-Optie +> £P01.21077.3
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PRIVACY ACT STATEMENT
ANIBULATORY CARE DATA BASE

THIS FORM 1S WOT A GENERAL CONSENT FOR RELEASE OF PERSONAL INFORMATION.

. AUTHORITY FOR COLLECTION OF INFORMATION INCLUDING SOCIAL SECURITY NUMBER (SSN).

Sections 133, 1071-87, 3012, 5031, and 8012, title 10, United States Code, title 5, United States Code, and Executive
Order 93%7.

2. PRINCIPAL PURPOSES FOR WHICH THIS INFORMATION IS INTENDED TO BE USED.

The personal information will facilitate and decument your health care accomplishments. The social security number
{SSN) of each provider is required in order to interpret the provider codes on encounter forms. The other infermation i-
required for demographic and/or administrative purposes.

The data collected for this study will support a number of provider benefits: periodic summary reports to each provider.
data for peer review, certification and retrospective chart audits, opportunities to dacument uncaptured workload, doci:-
mentation of multi-nrovider encounters, and collection of UCA and MED 302 input from a single, common, and reliable sourcr.

3. ROUTINE USES.
The primary use .oi this information is to provide, plan, and coordinate health care delivery. Possible uses of thes:
ambulatory care data are in: conducting preventive health and communicable disease control programs, compiling statistica:

date, conducting research, teaching, conducting authorized clinical investigations, and determining eligibility for individus:
professional certification and hospital accreditation,

4. VWHETHER DISCLOSURE 1S MANDATORY OR VOLUNTARY.

In the case of military and civilian health care providers, the requested information, including SSN, is mandatory ic
order to document all ambulatory care encounters in this facility, as directed by OTSG.

Your signaturs merely acknowledges that you have been advised of the foregoing. I requested, a copy of this form
will be furnished to you.

SIGNATURE: . . I DATE:
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APPENDIX E

T-TESTS OF MEAN ENCOUNYER TIMES PER DIAGNUSES




SUMMARY OF DESCRIPTIVE STATISTICS
AND t-Test

Dependent Variable: Time

Diagnosis Site N
V22 Cam, bell 95
Polk 448
t(541) = 8.386, p
V202 Campbell 37
volk 85
t(120) = 19.035, p
V655 Campbell 98
Polk 319
t(415) = 2.938, p
V700 Campbell 156
Polk 71
t(225) = 2.872, p
V7231 Campbell 80
Polk 214
t(292) = 3.510, p
000 Campbell 27
Polk 54
t(79) = 6.337, p
250 Campbell 17
Polk 39
t(54) = 3.408, p
340 Campbell 25
Polk 49

t(72) = 3.546, p

Site: O=Campbell
l=Polk

.001

1»<

20.947
15.379

20.541
15.059

.001

.001

.001

.01

.001

15.459
13.793

19.135
17.113

20.875
18.341

25.741
12.870

21.176
15.641

19.800
14.796

.761
.069

(SRR e ]

.481
.542

o @

.385
.366

s o

.723
.323

W

.743
.649

w e

11.986

6.257
5.279

6.843
5.099

Min

W

10
15

w

Max

45
30

45
20

45
30

45
45

60
45

45
30

30
30

30
30




Diagnosis
401

460

461

462

3814

3820

7174

7245

7821

Site N
Campbell 39
Polk 99

£(136) = 5.906, p

Campbell 32
Folk 104

t(134) = 5.696, p

Campbell 22
Polk 34

t(54) = 1,735, p
Campbell 22
Polk 64
t(84) = 3.854, p
Campbell 19
Polk 42
t(59) = 5.604, p

Campbell 78
Polk 164

t(240) = 8.497, p

Campbell 25
Polk 31

t(54) = 4.280, p
Campbell 17
Polk 39
t(54) = 2,133, p
Campbell 30
Polk 60

t(88) = 4.279, p

.001

.001

.10

.001

.001

.001

.001

.02

.001

X

21.026
15.657

18.750
12.308

18.636
15.735

6.706
3.823

7.931
4.670

5.602
6.412

not significant

18.636
13.047

21.053
13.690

22,308
13.811

20.400
13,710

17.647
15.256

19.000
13.750

74

.5.602
5.951

6.786
3.503

11.697
3.626

6.602
5.769

5.037
3.234

6.618
4.838

Max

30
20

45
20

30
45

30
45

30
20

90
20

30
30

30
20

30




Diagnosis Site N
7840 Campbell 17
Polk 38
t(53) = 2.154, p
7890 Campbell 24
Polk 56
t(78) = 1.587, p
37230 Campbell 21
Polk 42

t(6l) = 3.315, p

.05

.20

.01

X 5D
20.294 7.998
15.921 6.457
18.333 9.168
15.536 6.229

not significant

16.667 5.323
12.381 4.585
75

Min

Max

30
45

60
30

30
20




APPENDIX F

CORRELATIUN MATRIX
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APPENDIX G

PIGURES OF FREQUENCY DSIRIBUTION
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