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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 regulation, culminating in present

day use of prospective payment systems to bring them under contro]. Along

with development of Diagnostic Related Groups (DRGs) for Inpatient care,

there has been a desire to obtain more reliable measures of productivity

in ambulatory health care. Provider productivity has become one of the

issues health care administrators need to assess in order to become more

effective in producing beneficial outcomes for the patient in this cost-

consci ous 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 ambil1atory care. fie 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 civilJan counterpart.

The Surgeon General of the Army desires that every Army family

should have a designated primary care physician. The realization of such

a goal further impacts on physician availability and accessibility. This

• i | I i



also places emphasis on the physician's ability to diagnose, treat, and

maroge patient care in an ambulatory setting in a timely manner. This

turther prompts the Peed to establish sue Peasure(s) of productivity in

fanflj practice.

Collection oi outpatient provider pioductivity-related data has not

been actively pursued in the militar) setting until recently. An ettort

by the U.S. Army Health Care Studies and Clinical Investigations Activity

established the Ambvl qtory Care Data base Performance Measurement Study

(AUELS). Six sites in the Army were selected to participate in providing

a data base for comparative studies on several levels. Bayne-Jones Army

tcmmunity Hospital Aknd Blanchfield Army Community hospitals are two of

thase sites. They were chosen because there is a close comparison between

these medical care facilities in regard to the scope and breadth of family

practice ifn the ambulatory care structure. Likewise these two sites gave

access to data collection on combat division personnel Wsoldiers) as well

as large family member and retired populations.

In the military setting, Bayne-Jones Army Community hospital (BJACH)

at Fort Polk, Louisiana, is a general acute care facility with a large

family practice base for both outpatient and inpatient care. The

population served includes: 1.,0U active duty (A/D) soldiers; 12,000

dependents of active auty; and 29,UUU retirees and their dependeitbs. Each

of 13 physicians is assigned a panel size based on the units assigned to

post. Each panel has approximately 24VL patients assigned for care. As

such, the productivity o the hospital has been linked to overall

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

Z



igredient in the effectiveness of family practice physicians to meet the

needs o the population served in what is considered a remote locatJon at

Fort Polk. The family practice concept provides primary care in a

compiehensive modality with emphasis under thWi specialty to take into

account the social, psychological, economic, cultural, and biologicoj

dimensions of patients who present for care.

This broad base approach to care also attributes to family practice

a triage and referral function to ensure proper screening of the patient

complaint and proper referral to other specialties. Family practice is

hospital based, and requires that the physicians involved have inpatient

care responsibilities and are active in taking call on a rotating

schedule. This impacts on the outpatient productivity of the individual

physician.

Blanchtield Arml Community HospitaJ, Fort Campbell, Kentucky, is a

large general acute care facility with additional teaching

responsibilities, however these do not impact the Qamily practice

department. Physicians in family practice have inpatient responsibilities

in adaition to their outpatient clinics the same as Fort Polk. The

population served includes 21,513 active duty soldiers; 20,7/9 A/

dependents, 30,101 retirees ard 74,141 retired dependents. At the time

or the study, the total assigned personnel under each physician was less

that bL:C each, as defined by the limited size ot their Jlmily practice

panel. Other practitioners shared in the responsibility for primary care

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



kamily practice perlorms a triage and reterral Jurcion as well at

Fort Campbell, due to the broad spectrum ot care provided. ideally,

relerreo" patients are well screened to insure proper reterrals based on

need. This implies that family practitioner productivity is o key

importance, a a result of the muJtip.ic role played and as a relcrral base

for other specJaities in providing quality care.

The avajiability of ACDBS data plus the interest and support of the

two hcpital commanders lead ti|is investigator to propose a study of

provider producl iity at BJACH compared to Blanchfield Army Community

Hospital. 'I'his would allow us to investigate the possibility ot setting

a standard ago.Inst which to compare ,riily practice pnysiciars. The

results ot this effort should yield significant information leading to

ambulatory care pertormance measurement (Begg, 1986).

The achievement of a more precise measure ot provider productivity

in the military setting, it was -elt, would be of signiticar.t value to

military health care planners and administrators alike iT allocating

providers ad related resources to ambulatory care areas. ''hose patients

serviced by ibe primary care providers would also receive beve-it by

providing a reasonable standard of productivity by which providers at the

same or similar Army communities could be compared in providing trie same

services to their patients.
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Statement ot the Problem

To develop a unfiorm measure of clinical productivity among Family

i'rctice physicians for specilic diagnoses in an outpatient treatment

setting by conducting a study comparing data from selected Army Community

hospitals participating in the ACD1S study.

Objec~tives

1. Co;tduct a literature review concerning physician productivity in

family practice and primary care outpatient settings.

2. Determine what will constitute physician productivity iot the

purposes or this study.

3. Utilize the Ambulatory Care Data Base Study (ACDBS) data to

derive patient treatment and provider information.

4. Using statistical procedures, measure physician productivity

based on the data gathered.

Criteria

Physician productivity is defined as the mean physician time spent

(in minutes) with patients of similar diagnoses categories during the

individual outpatient clinic visit or encounter. The mean encounter time

will be the basis of the study. The 'irect encounter is a face-to-face

meeting of the patient and the physician. This includes as well the time

taken to write in medical records, order tests or procedures and course]

with the patient.



Assumption

1. T'he quality of health care provided by all physiciarns under the

study will be equivalent, similar and satisiactory.

'. Sufficient ancillary personnel are available to aasist the

physician Jn seeing patients, thjereby not having a negative impact on

physician productivity. The tasks of screening and taking vital signs

will ha"e heen completed before the physician-patient face-to-face

encounter htgirs.

3. All times recorded for the encounter will be face-to-face, and

not include patient waJting time prior to or after the encounter with the

physician.

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

study period, with no change iv data base accumulatio, methodology or loss

of the data base manager as the study progresses.

Limitations

1. The range (,J diagnoses discussed will be a function of the

chararcteristics of injury or illness of the patienit population under study

during the data accumulation.

2. Mean encounter times will be calculated using the most llrequent

common dJagnoses reported on tile patient encounter form used in the ACDBS

study. This wiJ-: be determined based oni the frequency of reported

diagnoses fcr the period ol the study, and of thorse diagnose", common to

all reporting physiclins.
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3. The physician sample size will be limited by the number of

physicians engaged in face-to-face patient encounters, and Lheir available

hoLrS ior outpatient care.

Leview of the Literiiture

Pospital-based outpatient care is the fastest growing ccponent of any

type of health care today. In terms of expenditures, community hospital

ambulatory care is expected to Increase from $20 billion in 198b to

$46 billior by 1990 (Arnett, et al., 060). Due to the demographics,

advanced technology and economics in the health care industry, Medicare

and private insurance companies have created incentives to eipcourage

hospitals and physicians to treat patients in ambulatory settings. There

is an increasing trend of more frequert visits to hospital outpatient

departments relative to a declining number of inpatient days. In 1974,

for example, there were 189 million community hospital outpatient visits

across the United States, compared tc ZZ million in 1984--a iA increase

VAmericn Hospital Association, 1985).

In consideration of the increases in outpatient care, many authors

have turned their attention to vi dY primary care practitioner, especially

general and tamily practice physiciavs. Since physicians, not

institutlons dispense health care, and recent institutional changes and

technology have not made health care deJivery more productive in terms of

requiring fewer physicians, we may assume there will be an increase in

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

7



From I",'() t, 1980, there has bNoni a c tatistical]y signilicant decline

in hours wcr'fed by all physicians o approximately 1.5 hours or J%, and

the decLinri lui primary care speciaties was even greater at 2.7%

Freimar and hIarder, J984). Add to this the iiiicings or Cherkin,

I:(.gnbiatt and Fart (J.) that famiy practice physicians who are

residenc- trained, ive iewer patients per hcur, but spend commensurnteiy

re f_ time per patient visit than their counterports without residency

training. lhiL 3t'Jationship in their study persisted in spite o!

cont:ooling for a variety ot prtysician and practice characteristics,

including physicioi, ,ge, practice organization, geographic region, and

ag- (;I patients treated. No surprisingly, many hospitals have

inrtitute iiclividual productivity studies, since wages aTCi saiaries

routin .y constitute more than ove-half of the average civilian comunity

hospitaJ's operating budget. kkarju and Sabatino, J S)

in the military setting the emphasis hlas not been entirely on cost

contA;,iiment. Because of xecognJzeo problems in access to military medica

care, availabiJity ci resources to meet dmraid, and the beneticjries

perception of the medica,.) care system, improvements in physician

prouauctivity may lead to solutions in these areas.

An interest in distribution of resources vas voiced by Fetter,

Averll, Lichtenstein, and Freeman (1984), who recogitized the signiticaxe

ot ambulatory rec:lcjne in the health care economic sector. The

as,';(-;Lfnt of healt. .ire proider productivity was considered to be an

integral part u; 1... evaluation. The possibility of a new method ot



reimbursing ior amLt,Jtory care (Lion, Henderson, Malbon, Wiley, Nonle,

j';/.) using a clIassfiCalicl system similar to diagliosis related groups

(PFU's) was likewise enlightening and was examined iii preparing the ACDLb

study.

The trend in tne AmericaiL health care JeiQQ has been to promote cost

conLLnnent and has created irlerest in the development o productivity

standards to reosuie the efficiency o health care providers. v'jth 54%

or the physician visits occurring in the ambulatory heajth care clinic

(Roemer, I962), there is an obvious need to develop standards and

periorinance criteria. Although some administratr,.F; express concerns over

attempts to apply standards to the medici field, most might welcome the

development ot productivity standards as a way to improve services and

allow for optir)ai staffing decisions. (;riftith (1978), among others has

called lor new guidelines for C(isjon makers in the heaith care tield

that woui estAlish common measures oi performance. using such measures

or performance, ambulatory care clinics could begin to compare themselves

witn cJinics in other communities, states, and the nlatiun as a whole. fe

same would be true of comparisons made betwee similar military treatment

l acilities.

Literature on health care product5,jity reveals a wide-spread

conbensus on the i:nadequacy o inte outpatient clinic ,;Iatistical base ana

reporting Inalct- to date (Federa ano kiodeau, 1984; Herximer, Eberhard,

Pollard, Uhl ond Zaretsky, 1977). Elore recent studies include specific

areas o o tcus and the use or computers in productivity movitoring and

.. .. ... , u,,, =,, ,,,.. in,, •I • I I9



modeliug (Mciice, idi). Some studis examine the use of simiJatlon and

matheIrZlical formulas to detervine manpower distribution (Burkhart and

!crluJtz, 1979; Minch, !9t5)

Cther activities tilw r:ay be affected by computers include:

managing variability in demand (Sahuey, l6bZ), forecasting heaJt care

servicvt. aemand (k1acstravic, J962), and measuring ,(spitai expenses on a

,ost per unit basis (Mcormick, 1979; Suvei 14m; Templin, 1984). None ol

these studies have dealt specifically with the problem of establisning

priuctivity standards against which to measure the levels of staffing or

professional perlormance in ambulatory care clinics. There is supycrt,

however, to continue such studies.

Mecicre's decision in lvid to use diagnosis related groups (DRGs) as

the unit of prospective payment for inpatient care, had forced hospitals

into what appears to be an Industrial revolution Arbitman, 1986).

Traditional mEaagement In this area was by functional departments and

process L)anagement, which has become management by case types or product

line management, requiring information for planning, budgeting,

utilization review, quality assurance, etc. DRGs are not the optimal

patient grouping system for such activities.

Many ditterent patient grouping systems exist and others are under

develipment. E:ach has unique ctiaracteristics that make it more or less

suitable tor hospital management activities. Much of the study done in

this area has an inpatient emphasls, but much ha., aJso been done on

outpatient groups. some efforts are even underway that would integrate

the inpatient and outpatJent experience into one grouping system

'U



rellective of a total episode of care. A sizeabje task of classifying

Jarge numbers of discrete diagnoses into clusters (Scheeweis, et al.,

i6J) was performcd using i078-79 Nationai Ambulatory Medical Care

Surveys (NAMCS). These custers represent essentially similar

pathophysiologic conditions and are compatible with the Intervational

Classilication of Diseases QJCD-9-M) used in the ACIOBS.

A successful patient classitication system must balance precision

aua homogeneity in patient types with the need Icy administrative

'setulness. Patient classitication schemes should be dynamic, not static

and be adaptable to the rapid changes in medicaJ practice. No system

available al iWis time meets all of the desired criteria tor 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 11Z that the

traditional measure of health care workload, the Medical Care Composite

Unit or MCCU was not adequate to detine and analyze all parameters of

inputs and outputs in the miuitary health care system. Army Medical

Department (AMEND) medical Treatment FaciJities (MTF), could no longer

accurately reflect resource utilization, the sophistication ot ambulatory

medicine nor the impact of committee, quality assurance and readiness

activities on the cost of patient care (Coventry, 198). A Tri-bervice

Pertormance heasurement Work group was appointed to conduct a Performance

Measurement btudy (kMS) to include an ambulatory care poition. The

1i



burgeon Genei.: ot the Army directed Lhe Army's Health Services command

ONC) to conduct a study to evaluate current measures of LIEDD health

care system perjormance and, as required, develop better wesures and

workload data capture systems which accurately reflect actual resource

utilization. bder the direction of the health Care Studies and Clinical

Anvestigation Activity kVCbClA), the Ambulatory care Data Base Study

VA(ibS) was established to capture previously Pon-existent diagnostic and

resource use data in the outpatient setting.

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

foliowing:

1. Develop a decentralized and automated system necessary

ior an ambulatory care database.

2. From data captures, develop weighted measure of

outpatient workload.

3. Assure that the database has relevance lor clinical

practice arnc research.

4. Evaluate the system's feasibuiity for continued use and

proliferation throughout the AMEDD.

Along with with these objectives, it was decided by Major General

Yloyd W. Kaker, then Commander, MSC, that the 8ystem would allow

centralized data capture to the Defense MedIcal Systems Support Center,

Fort Detrick, Maryland, and yet allow local providers and managers a data

base for management and resource utlization decisions. it was envisioned

the system would become a prototype for a Department of ifense (DOD)

system.



s-lyYedical Treatment l'aciJities (WTF) were chosen DL study sites

that woule represent a cross sect: o" ot AME:DD health care in various

locations end vith some different derographic and treatment parameters.

!he oJ/owing six sites were chosen:

Fort Polk, Louisiani

Fort Campbell, Kentucky

Fort Bragg, North Carolina

Fort Jackson, South Carolina

Redstone Arseual, Alabama

BrooKe Army Medical Center, Fort Sam Houston, Texas

Forms used in Cata capture are coded using ICD-9-CM for diagnoses

and the American Medical Association's Current Procedural Ter-inclogy,

Fourth Edition (CPT-4) for procedures. An Utpatient Registration Form

was 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, brancn ot service, pay grade and

duty NO'S (Military Occupational Specialty). Each health care provider,

i.e., any person who can make a decision as to the disposition of the

patient, or provides signilicant treatments or procedures, is registered

by means or a Provider Registration Form (Appendix C).

Original input tor the procedures and diagnoses during an outpatient

visit (encounter) are documented on a Primary Care Patent form found in

Appendix V. t:acn encounter form is initiaily filled out by the patient

13



ancior the administrative stall at the front desk before their visit.

The provider section, like a billing torn, is completed by the

clinician/practitioner. This requires only pencil marking an

approprJole bubble of the Uptica lark Sense Reader kuMK) torm. Hence,

the coloquJal term "bubble form- or -bubbling in the patient- among

the start. The time expended by the physician is documented at the time

of the, visit and includes only the lace-to-face enccuvt:er time by the

treating pnysicjn.

Research Metnocolig

Te ACDB study provided the groundwork and sound data collection

±ron which to embarK. Encorpcrating lessons learned from the AVG studies,

Diagnosis Clusters and National Ambulatory Medical Care burveys, the ACDB

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 collection form

had been accomplished and hiring and training of support personnel had

been completed. Additionally, at each site the necessary automatic data

processing equipment (ADP) had been procured. Fiscal Year 6/ funds were

already provided, and each or the six sites were committed and supportive

of the study. These facts gave the confidence necessary to suggest this

proposed research into a segment of what was fast becoming a large data

base. Tre literature review supported the fact that tile study was

14



structurally and objectively sound, plus it allowed for suiticient

flexibility at the local level to desigD and capture data tor unique

management reports. Give, the excellent environment in which to work,

the opportunity exyited to delve Into sparsely documented territory, and

perhaps oiler an alternative cr additional measure of productivity, to

those already under consideration f or Department of Defense tedical

treatmert facilities.

The Problem statement, rephrased lor te purposes of this statistical

comparison, may now be asked as research questions:

1. Is there a significant difference among all family practice

physicians incjuded in the study, in encounter times for

selected diagnosis categoriesY

2. Is there a signiticant difference in encounter times, by

diagnosis categories between Bayne-Jones Army Community

hospital, Fort Polk, Louisiana and Blanchfield Ariy

Community hospitai, Fort Campbell, Kentucky using the

ACDE study data?

All assigned stali physicians located at the two locations were

participants in the research. The study was already in progress ior

zu months at the time designated to collect the data, and no "Hawthorne

eflects" were expected. it was not announced to family practice physicians

until data had been retrospectively withdrawn, that this specific research

was being conducted. This investigator is convinced that practitioners

did not alter tmeir normal routines at alJ during this period, nor was

any indication of surprise or displeasure voiced by staff members. The

15



critical measure of encounter time was filled in on the Primary Care

patient encounter Iorw as it was completed by the physician.

Physician and ltient confidentiality were maintained througnout.

Physicians were identitied by or I.D. code number only, preassigned at

the beginning ol their participation in the study. No pilot study was

necessary av the forms, process and data needed were established and

aiiendy part of the ongoing project. Patient Encounter lorms were

retrieved daily to the ADP assembly area to be electronically scarned

for data and subsequently entered into a computerized data base. Optical

mark sense computer technology was utiiized as being the most appropriate

and cost eiective method of data collection.

Each site was provided the following AJP equipment for data capture

and transfer:

2 iI N personal computers VFQ-XT) with 250K bytes ol

memory each.

A Genicim Ju14 printer (16U Uvti)

An IBM Color (RGB) Monitor

Z Iomega (Bernoulli Box) removeable 10 MB Viater 20 MB)

A Case-ixon KC212a cartridges internal Modem

A National Computer Systems (NCbs Uptical Mark-Sense

Reader!icanner

An AST (accelerator) Board (Megaplus Ai)

The Iomega 10 MB cartridges were used for transmJtting the data from

eaich site to the Fort Detrick Data Processing Center, where the main trame

data base was located. Data base management was accomplished through use'
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,d a fourth generation programming language and sottware that was

virtually identical iv the microcomputer and mainframe versions,

(FOCUS Data Base Management System).

The Patiet: Negistration form was to be completed at the patients

first encounter for heaith care. Prior to the development of the form

consideration had been given to using existing DOD and Army data bases

Yor patient registration. Untortunately the study data elements for

ACDB were not identical to those found in the Defense Eligibility

Enrollment System ( DLEEK) or in the Army Standard installation Division

Fersonnel System (b1DPEKb). Registration elements included the minimum

demographic variables necessary to allow the automated capture of Medical

Summary 30Z Keports (NED 302 Reports) and Uniform Chart of Accounts (UCA)

Keports.

The Provider Registration iorm's were completed by all health care

personnel authorized to render medical treatment. EnroJlment was

essential to determine the type or provider giving the care during the

encounter.

Each Patient Encounter torm essentially consisted of four sections.

The first portion was completed by the patient and identified t1hem by

pertJineiit demographic intormation. The second part contained

adminjstrative information completed by the clinic receptionist or

secretary. The third portion pertained to clinical management of the

patient; and the last section contained a menu of clinic or specialty

specific diagnoses, problems, or reasons for visit and procedures,

services and evaluations. ;otn the third and fourth sections required

completion by health care providers.
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The diagilostic and procedural wenus were developed for every

specialty utiJiing a modified DelpnJ technique (Polit and Pungler, 1983).

It rmost closely resembles a collectici ol whtat the physician wotdJd place

on a td3.-ig iorm if they were in private practice. Tne Primary Care

form was a cersojidatIon of diagnoses and procedures from trie E;mergency

Room EK), the Troop Medical ClinJc [TNC), the Acute Minor -lUess

Cl.inic PAMIC) and the Battalion Aid Station (BAS). The length of the

lorm to be filled out ret with some resistauce from practitioners wrio

desired a more -rnipfilied form. This was iiot possible due to the

variety ci patients seen. liome Jack of standardizationl in menu listings

was also conjusing to family practioners.

ACIs rel±ability of data was studied in a five month period during

which all six sites were visJted and on-site medicaj records audits

performed. Witn randomly-generated lists ol medical records, a total of

9,015 patient encounters were reviewed. Analysis showed a mean score of

10.56 (out or a maximum of 11) witn a standard deviation ot l.Z/ ard a

range or 1-11, in scoring how accurately the ACDB irtiormation matched to

medical records entries.

Unfortunately for this investigator, tne funding for the AUI0h stiudy

wis discontinued in fiscal year 8s and with it, the support personnel,

computer equipment aind the access to local data base and management

information were withdrawn. It became a lonig and tedious struggle

to locate assistance trom tliJs rural area in Louisi-ana to complete the

research. Alter two visits to the 11(,CiLA otfices and support from

Maj(F) Jerrery P. Moon for data collection and discussion with
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Dr. Ken kinstuen, statistics advisor, Academy ol Health Sciences,

fort Sam Houston, Texas, I was finally able to lind computer support

tor completion of tne research. Dr. Robert Breckenridge, Head of tte

Psycrclogy Department, Northwestern University, in Natchitoches, Louisiana,

ofiered support of a computer program designed to anaJyne and describe

statistical problems, entitled CKUNU. it is user friendly and Has

. uricient power to run up to JO predictor variables tor a multipie

regression model. It is, however, PC driven and sJou to do sorting on

large amounts ol data.

The data collected is unbalanced due to the difterence in total

family practice physicians represented VTable 1) at each site, with eight

physiciaus at It. Campbell, and 1j physicians at Ft. PoJK. Tnis requires

us to choose the multiple regressicn analysis model for it allows us to

compare variables that may be unequal in size, and regress thcm onto the

universal mean, which is represented by a line. The model chosen to

address the research questions is represented by the equation:

y = a + b1Xli + b2 AM ... + b 21X21 + e1, where

= the dependent variable (encounter time)

a the y intercept, a constant

b = a Beta weight that applies to the value X i

x the independent variable of each observation

e the error term
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TABLE 1.

Familly Practice FIhysicians by Provicter i.D. Code for Fort uamprheil and
Folt PcoJX, and Total PatieuiL Enicounters per Physicimi ior April 1987.

Site I - CamptbeJ-' Provider 1.D. Visit courit

B~2610 413
C746i 6
M805t,4b
S0352 1.53
11 ) iJ Jib

T4804 260
WZ'347 436

Wlj )Uc699

'1otaJ Uccurrences, All Diagnoses: .3,283

Site 2 - PclK A:)A-ti -149
B4479 25&

D~o-,)t 1)4

F108S -34-i
G0831 362
114660 J
h7224 288

JbIDI429
& tb ."9 155
U25-09 222
bJZ / 4 )2

T8937 488
W7u-iz JJJ

Total Uccurrences, All Diagnoses: jL

TQ'IAL, Both Sites, Afl Diagnoses 7,64/
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Asu ins:

i. Eacr, ot the observations are an independent sample ol size n

drawn iroi tile population.

2. Each ot the populations is normaiUy distributed.

3. Varianlces or the population ore equal.

4. The subpoptuEtions of y all lie on tne same straight line. iris

is the assumption oi lii-earity, expressed as:

A = < BX

where u is the meai (t the subpopulatioli ol y values for a particuJar

value of X and and Ii are population regression coefficients.

CeometricaLiy and B represent trie y intercept ana slope respectively.

1. _oteis :x cK=.. .

H 0 1 I  2 0

H not all U,

Eejection of this H ( wou.Ld mean that it may be conciuded that there are

differences in mean encounter times attributabte to diagnosis categore.

1. : P -= = 0

HA : not alii = 0

it ft U is rfeJected, then there are oifferences attributable to physician

encouptei times due to the site at which they are empioyed. The test

statistic Js used then to evalute tie observed difterence between

multiple sarnpies; the difference In encounter times between multiple

diagrosis categories and the cliYerence in encouuter times between

physician groups at the two sites.
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11. J)JSCbSSION

Participation Indicators

Tne m tnh of April 1901, tnere were 7,647 recorded veits to family

practice physicians using the ACDB encounter forms, for alJ possible

diagnoses. From Table 3 we see J,M.J o those encounters were recorded

at Fort CampbeJl wite 1) and 4,364 were recorded at Fort Folk thite z).

Upon se±ectJvg the 20 most frequent diagnosis categories in common for

both sites, Viable 2) this reduced n to J,186 encounters or 41./Z of the

total record&l encounters for the month. At Fort Polk, the interest level

remained hign due to the fact that all workload that was iecorded under

ACDBS was toe source documentation lor NED 302 and UCA reportu. There

was ro dual logging or reporting ot patients for separate workload

accountability otr~er than using the encounter "bubble form-.

An internaJ audit report at Fort Polk by Yrank Hood, CPA, cited

some loss or data after a random sample of medical record entries

r'vealed that patients were seen for which no recorded ACDB encounter

form had been filled out, or was lost or had not become an entry to ""e

data bese. The simple omission of a required field of data

(i.e. diagnosis or time) was discovered during the form scanning process

becaube ci a designated reject/edit routine. The form was then returned

to the clinic &or correction. An estimated 82% of all encounters were

accouted for by use of the ACM1 study for workload purposes. it may be

assumed that suen numan error as forgetruineb, ill humor, overbooking of

patients, temporary absence of support personnel, etc. wouic account for
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JAbLE 2.

Twenty liost l.'requent Diagnosis tategories for Fort Camptbell and Fort Polk

Diagnostic Code wlagnostic Description

V202 Surveillance health Development

Vzz Vregency, Normal

V655 No Problem voted

V700 Exam, medical

V7201 Exam, well Woman

coo No Diagnosis/Visit Reason FecordeO by Provider

0J4U wharyngitis WiStreptococcal

ZWQ Diabetes Mellitus
w o /0Conjunctivitis

J4 Utitis Media, Serous

3820 Otitis Media, buppurative, Acute

4U1 ypertension, Essential

460 Nasopharyngitis, Acute (Common Cold)

401 01rusiris, Acute

462 PharyngJtls, Acute

714 Artnraigia

/24> Fain, Back, NOS

7821 Rash, (Exantnems), NOS

/Z 4U Headache

/600 Pain, Abdominal



some losL c- documentation in any inttance. Commanders at botn sites

continued er(curagement of their respective physician stafis to complete

Lhe I orms at the same time rLecical record entries were made.

Informal discussloil. with family practitioners were held to

determine the physicians' attitude toward the ACDB study ai, the

managemerit reports derived trom that data base. The onIy negative

cowmeiit received was that individual physicians shoilia be able to see

the reports coucurrently with their supervisor(s). The reports they

teit couJd be misused as "carrot and stick" for complJarce with hospital

goals and compet-ftion for prized contJntcing medical education money to

take Temporary Duty (TDY) trips. No physician to this investigator's

knowledge suiterec any detrimental or diEciplinary actions as a result

of workload recorded by use cr the ACDB. Participation continued in a

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

Distribution of Diagnosis Categories

A matrix was constructed from which relative frequency distribution

histograms were developed jor a visual comparison of diagnosis categories

by encounter tines. These can be seen as figures 1 - 20. Reterence

.should be made here uf tbe U and 90 minute enccuvt ers at F'ort Campbell,

none of which were recorded ior Fort Polk. Tnese may have had an efrect

on skewing tr. data in the comparisons.
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Frequencl o1 occurrences by diagnosis at both sites are rank ordered

on lak]Je I and compared in the order in which they occurred at each

location. Noteable here is the hign frequency at both locations ol the

diagnosis, No Problem Noted. M.any times providers responded that with

their busy case loads they did not have the time or support staff to

research the encounter and selected the no problem noted option. This

opticn (code V655) had beeD intended to account for illness or injuries

which had resolved themselves or to indicate there was no disceniable

illuesdiinjury present. Unfortunately this probkem uas not recognized

until several montDs of data were rccoraed. To remedy this, the code o4

Uuu was added so computer scanning personnel couJ designate that

No Diagnosis/Kcason was recorded for the provider after correction

proceuures failed. The No ProbJer h:oted code accounts for 8.7% of the

ACDB totai data base and is highly suspected as an inaccurate measure

for this =CD-W-CM condition.

Also worthy of comment is the large number of normal pregnancy

exams seen at Fort Polk (4U) which accounts for 217X or all exams seen,

and add to that the number of well woman exams (250) and you account ror

JZ.ZX ot all visits for the month. Comparisons to Fort Uampbell reflect

102 normal pregnancy exams, or 10.8% of their total, plus 84 well woman

exams for a totaJ of id exams or 19.6% or al exams for the month.



0

'-n '-4 1) No O - '- - -4 -CA

00~

44j

W
1  

C1-4 ~ ~ 1-4~\ J --1 C

cd 4J C

0 4

0 .~ 0

'-44

4) 0

wd 0
0H u
0~ ~ > P.r4

UO4 0 CU

o MH C.) 0

CUr, -~ m WP&
4 02:3 Q) :

-- 0Ci 0 4 r01
0) 0 -j H A o 024.

0)4 CUI0 0 C! QO-H -C J 0 i>4-H U
-M0 1 .)- 10 CU)0 -H "

u . 3 ,4.j( 0 L H 4- u C0 O)H 1.P
-. 1 0c M -I p A ca r.H0 0 *H - 0
0- *'-141 H ~ 0~ f., p 40 0 41 I

W) 0. Q) 4 X -W Z >%0M) 4 (3- 0) se 4J -Hf~i.-H 4) id

C44 W0- 4 W 4.) =- 0, Z :n U- . "-544. 0 :4X

o 002 C4HlC H(C*
0.,

c0w coL nc CUI) 'T N- -)

26



Patient Demograpfics

Fort Campbell and Fort Polk nave a recorded total ot b/U male, and

1181 temale patient visits. This is however, only a partial

representation due to the iact that 733 out or the J,186 encounters lack

a coiresponding patient registration form, wnicn included the patient

demographic data. Twenty-three percent or the demographic data is

tacreforc unavailphip for complete description of the representptivP,

sex and beneficiary category inforMation. Overall, the ACDBS data stiJn

lacks Z4.3% of the patient encounter demographic data and iniatives are

under way to link these unknowns to data round using SIDPERS and DE5K5.

The greatest number ol patient encountets is represented in Table 4,

among the 1 - 15 year old age group. The highest percentage of male

visits are recorded in the 1 - 15 year old age group; while the highest

percentage or visits for females is in the 15 - 24 year old, and the

ZI - 44 year old age groups. This is primarily due to pregnancy related

care.

Resource Utilization

The data rerlected routine lab tests were requested by physicians

JJ times at Fort Campbell and 189 times at Fort Polk, tor 3.5% and 8.47

o the visits respectively. Likewise, physicians wrote one or more

prescriptions for medications 84 times (W.W7 at Fort Campbell, and JbU

times 016.1%) at Fort Folk. X-rays requested were iu ,t Fort Campbell

and 93 at Fort Polk tor 1.0% and 4.1% ol the visits respectively. Only

five instances for both sites were on record for exams ordered out of
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TAbLh 4.

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

Fort CampbcJJ and Fort Polk Family Practice Clinics, April 196/.

Male EemaJe Not Identified

Age n % Visits n % Visits n

Under J year 156 6.3% 27J 1I.i1

I - 15 years 1-4 14.4% 318 12.97

15 - 24 years 4U I.b -34 21.8%

25 - 44 years 40 J.b7. )4/ 22.3%

4 - b4 years 58 2.4% 92 3.7.

Over 65 years 22 IU.bX 19 0.7%

j:OA-L: 670 100.0% 1,/ & iUU.O% 733
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clinic, whicb represented diagnostic tools such as ECG, EEG, pulmonary

function tests, EMGs, adaptive appliance/equipment etc. No use could be

made of this small amount of data, therefore it was not determined

signiticant lor analysis in light o the limited frequency recorded.

Research Question J: ifferences in encounter times due to diagnosis.

The lirst null hypothesis started that there would be no significant

differences in encounter times associated with the different diagnoses.

According to the stepwise regression analysis, that is not true. We

nave significant dilferences in diagnosis categories between sites, and

thereiore we reject the H 0null hypothesis) and accept the HA (alternate

hypothesis). In the stepwise regression, the most contributing predictor

variahJe selected was site with the calculated rnltiple regression

results. Please see the full listing or variables in Table J for the

stepwise multiple regression, placed at the end ot the Discussion

Capter.

Null Hypothesis HO: 0 = 2  "". 0

Alternate Hypothesis: H : not all =

LeveJ or significance c> = .05

Critical value E = F 1.67
c .U5, 15, 2934

Therefore the null hypotDesis was rejected.
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Continued stepwise entrx ol variables based on the piedictive nature

of the F-to-enter value gave the followiDg Tinal list of variabJes

diagiosc; that contributed to the multiple regression analysis, along with

their associated Beta weights.

The last six variables did not contribute to the regression modeJ.

Oue to the low F-to-enter values these variables did not enter the

regression equation.

The partial correlation is between the predictor variable and the

dependent variable after controlling for the variables in the equation.

The F-to-eitter value is the ' statistic for testing wnethei the partial

correlation is dclterent from zero. Tolerance is a measure or now much

two or more predictor variables neasure the same attribute. If they do

measure the same attribute we do not wisn to have them in the equation.

A tolerance Deal zero (i.e. .001) aJiows two variables to be almost

periectJy correlated, yet boti, be included in the equation. conversely,

a tolerance ol heaL one (i.e. .999) almost never allows a secondl

variable into the equation. flie 'Tolerance must be between zero and one.



Research Question 2: Differences in encounter Liwes by diagnosis

categories between Fort Campbell and

Fort Polk, Louisiana.

Referring egain to our regression analysis, the number ol variables

that were sigilicantly different reflect the fact that the site had major

impact (coiitribution) to the model. Further studies in a correlation

matrix shovai at Appendix F reflect that the highest correlation figure

calculated was Time and Site, again indicating the impact on the model

for entering another variable into the equation.

In the stepwise regression, variables are added and removed from

model one at a time according to now they reduce error variance. At each

step, the CRUNUh program first looks to see if a variable entered

stepwise in the model has become a "weak" predictor because of the

addition of other variables. After site was entered, JA more diagnostic

variables contributed to the regression in the above order given, ard with

the final Multiple Regression result after 10 entries into the equation.

The mean encounter times for each diagnosis at each site are

displayed in Table 4. The mean encounter time for all Fort campbell

visits is 21.5 minutes, and the mean encounter time for all Fort Polk

visits is 1,.9 minutes. Grand Mean for all .1,186 encounters is 1b./

minutes. Further comparison of the data involved multiple t-tests of

me;r. encounter times Tor each site. All, except for two diagnoses

£4b and 7890) produced significant differences in mean encounter times,

at ttbe = .05 level of signiricance. See Appendix h Tor a complete

isting.
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TABLE 6.

flean Encournter Times per DiagnosJs (to the nerest wnole number)

Vcrt Campbell and Fort Volk.

Diagnostic coce mean Provider Tir:ie .ean Provider Time

(minutes) kutinutes)

Fort Cap bell lort Polk

V202 24 1/

.,2Z 2zu Ib

Vb55 20 16

v/uV zO 20
29 24

uOO 23 16
UJ4IJ J 12

250 21 16

3723u Id Iz

3814 16 J z

3820 38 1z

4U i I/ Ib

460 24 12

4b] 16 19

4b" Ib 19

7194 18 16

724- zi Iz

7821 1b j b

7840 17 Ip
7-51 Ib
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It was expected that signidficant differences would be observed and

the null hypothesis rejected. The t-test, served to indicate where some

ol tlicse speciiic ditrereuces were. Analysis showed 18 of the 20

(Iiagnoses or 90o or the cita were significantly different.

The CRUNCHJ regressiou output includes a number of statistics which

relate to the mocei as a whole and several ti-stics which pertain, to

individual variables. mne overall success or the regression is surmarized

in the multiple R and k-square statistics. E (an be interpreted as the

erson correlation between the observed value. of the dependent variabJe

and the predicted values based on the equation. K-square is then the

proportion of the variaT(( in the dependnet variable which is "explaintd'"

or attributed to variables in the model.

The adjusted R-square is a trarsformation of K-square which is an

unbiaseu e;tritate or the population K-square.

The analysis oi variance section oi the output shows the

partitioning of the variance in the dependent variable into variance

which is attributed to the regression model and error variance. The

F statistic and its associated P-vaJue test the hypothesis that the

population multiple R is zero. it is a test of the entire moel.

finally, the standarC error snown is the square root or the residual

mean sum of the squares.

tor each variable in trie equation, five columns arc shown. The

first, B is the estimated coeificienw or this variable in the regression

equatioi. The second value beta k C)) is a standardized regression

coeilJcient. Beta is simply the b value multiplied by the ratio of the
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staiidnc Ccvjations of the dclencent and predictoi 'trjabjes. Unlike

the B values, ttl' IILa values of all preaictors have the same units aud

Itieretore can be comparec to each other. The standard error column

critains the standard error of the B value. The square of the ratio ot B5

io its stardard errol, generates the F-to-iemove value. This can thel be

tised to test the hypotesis that the true coerilcicut for a particular

variable is zero.

On tne basis of the analysis, we must therefore reject 110 and

,ccept H t that not all encounter times for physicians at the two sites

were equal. There were significant ditterenices mainly due to the site

involved.

Other Consjcerations on Encounter Times

A higher patient voltme atlorded by visits ol a shorter dutatiun

cta rniy be accomplished iT all elements work in concci~t to give the

greatest efficiency. Physicians must establish and maintain their

clinic pr()tocols and schedules in cooperation with a patient appointing

system that can be responsive to fJil the needs of both patient and

physician. Patients likewise must respect and properly utJJize the

appoiintment time allotted to them, tor they have a duty to arrive timely

and cooperate in their care. Space must be adequate to allow the

physician and his arnciJary staff to screen, prepare and examine the

patient as the encounter procedes. Sufficient waiting, examination and

treatment rooms must be at hand to accommodate patients and reduce

queing as much as possible. I'De staff who assists and prepares the
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patiett, tlwe paperwork and the riuors must likewise be competent to

insure a smooth ilow and timely intervention for each encounter that

tokes place. The proper tools, equipment aLd diagnostic means

rust be available to ezict, physician to complete bis evaluation during

the en-ounter. AJz ol these are ideai for whuich to strive, and cacti

has ar jlpact on the total encniter time. This study oriJy addressed

provider encouter time.

katierit satisfaction is tiea to quality of care and prysician

producoivjty (Kosenblat, et a!., JSZ). The patient. sotisaction was

not an element of this analysis, but propcily, should be considerea in

aw luture such studies. It 3s not unusual that the patient presents

with not just one, but more than one complaint which he/she needs

addressed. This obviously impacts on encounter time and reflects ttie

more demanding and better jilioimed patient population that otr

progressive country hua. produced. This study olijy took into

consideration prirkiry diagnoses and the trie associated witn that

singular episode of care.

F'oit Campbell was the only site to record bU and "'U minute visits.

if these are reflective of an uncompiicated visit, these could be

considered outlier values and have posbibly skewed the T-indings.

There were also no reliable records availubje to study that

described physician-stall Jvteractions. Botn sites reported fully

authorized IabL.t ort iistribution ana Allwances staffing to complete

their health care mission. iJ avy interpersonal or parochial bad

leelirgS or lack of cooperation existed, it was not evident to this

investigator.
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tinally, sufficleit junding was provicect tby lieolth Services Cow'mancd

to each facility i(r patient care. No ]Lack ol equipment or spaC to

aqcc(jm'tO~te patient f.Low wa.F repo.rted. These were not then considered

cont i"1i~~to the differenceb Ifli encounter times obsered.
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Is.. UUNCLUSION AND RECOMINDATlONS

Use of the computer lor the large number or data entries was

essential to this stuay. There was a great deal of time lost to

complete this analysis due to removal of the computer support and

associated perscIre: with the discontiuunce or ACDBS. The continued

succesb 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, mote reliable and meaningful

Opta will emerge.

Foi the purpose or tnis stuuy it was proposed that the data would

assist in establishing a measure o clinical productivity among ramily

practice physicians for specific diagnoses in outpatient treatment

settings. This remains a valid and important objective in continued

research on a wider scale and witn proper data and access. Pue to 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 submitted the best result ol this study would be to

propose individual standards. IndividuaJ standards by site would not

answer the overshadowing concern that this would not be tolerated by

AIYDD leadership. Certainly, some standards would apply universally in

reporting encounter times for comparison purposes.

The reduction o1 n to include only the twenty most frequently

observed diagnosis categories at only two sites may nave preculded a more

revealing study. ulven several month's worth o1 data, a greater diversity
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oi s ate and a dedicated computer operator/programmer, this could have

eliminated the discrepancies of such a icused study. A large part of

te problen may be duc to the differing case lod. at each site. Fort

i'c'lk had four times tfhe p lient load assigned to each of their family

practice phys-:cian panels as did Fort Campbell. When demand is not

otnerwise c iscouraged, ofteD the provider pushes him or herself to see

all patients who present each day. Even the most reliable cortrols on

access in E Jimited resources cJjric environment do not preclude patients

s eeking care from walkinig into the clinic unannounced.

Questions yet unanswere(Q include what environrental factors impact

()i provider productivity that were not captured in the model. Are there

other historical or traditional values that were not apparent in the

study, yct held by providers, that the data comparison was not

successluJl' Newer, more comprehensive approaches to providci

Lroductivity studies may be able to take these eIects into account

through a provider survey, done before, during and after the data

collection. The ripid increase in computer programs that can capture,

anajly.e and predict on an on-Jine basis appears to be just over the

horizon fon wany in the civilian sector. Most recently, relative value

scales have become a means to focus on productivity and the resources

utilized per episode oi care. The narrow concentration jn this study

did nct include other specialties wnich are primary care providers.

ci-se mix analysis and cross comparison with internal medicine and

1cdiatrics would have also proven revealing or, a productivity leveJ lor

the same diagrisis, it may yet have an impact on productivity
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monitorij:g i: the ambulatory cart, ,;etting, but for the purposes of this

study, there remains too much unanswerea variation and too much variation

attriLuLt,je to individual site. To attempt to state an acceptable

standarci or Itic basis of this study is ret possible.
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APPENDIX A

CHARACTERduLf ICS, STRENG~hS AND WEAI"ESSES

OF PUBLISkHD PAThENT GLASSIFIUAT1UN SXSTEIZIS
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PATIENT CLASSJFiCATION AIbD DATA CuLik;CTION SYSTEMS

I. System: Diagnosis Related Groups

Developed at Yale University in New Haven, Connecticut, and under

direction or Robert Peter, PhD, with a grant from the HeaJth Care

Financing Administration (HCF), they have been revised using

international Classification of Diseases 9-Coding Manual (ICD-9-CM).

The use of ICD-9-uM codes as the basis of most systems is due to their

Iroven ability and understandability by clinicians, and general wide use

and applicability in health care. The LCJ)-9-CM DRG's start with 21 major

diagnostic categories (MDCs) groupings based on organ systems, then each

MDC is divided into several diagnosis reiated groups (DRus). Uriginally

intended as a tool for utilization review, DRGs were designed to be

medically homogeneous patient groups in terms of length of inpatJenit

stay. (Fetter, Shin, Freeman, Averili & Thompson, 1980)

DRGs present the following strengths:

-- MDCs based on organ systems parallel medical practice

specialties.

-- DRGs are readiljy available and now widely used and tested.

Weaknesses of DRGs include:

-- The ability of Length of Stay and charge data used in

developieit or D)Gs to reflect accurate hospital costs

is questioned by hospitals.

Severity or stage o± illness 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 URG assigned at discharge of the patient, after

treatment has been provided limits its usefulness as a

tool for concurrent management.

-- it is most useful in an inpatieut setting.

2. Se.R: Disease Staging

Developed by Dr. Joseph Gonella, Dean, Jefferson medical College,

Philadelphia, Pennsylvania, in conjunction with SysteMetrics, Inc.,

banta Barbara, California, used 23 physician consultants assisting in

specification of the medical staging criteria. It was designed as a tool

to evaluate quality or patient care by grouping patients in accordance

with similar disease-specific severity.

Disease Staging begins with 416 disease categories to describe

hospitalized patients, and separates each disease category into four

stages or increasing severity from no complications through death.

SpecJiic parameters apply to each stage of the disease category, and

each substage. WGonnella, 1983)

Disease Staging presents the following strengths:

-- Pre-existing data from medical record abstracts can

be used for computerized staging, or more detailed

clinical data can be used for manual staglng.
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-- Disease Staging groups are medically meaningful,

organized jn a fashion familiar to physicians.

-- Disease-specitic, severity-adjusted groups are

homogenous in terms ot clinical characteristics and

may be userul in defining expected treatment patterns.

Weaknesses or Disease Staging systems include:

-- A disease specific measure of severity is more ditticult

to integrate with other systems than a generic severity

system.

-- The computerized version had to trade off some accuracy

due to ICD-)-cM limitations which result in occasional

understatement of staging.

-- The system relates again to inpatient rather than

outpatient care.

J. ystem: Severity ot illness Index

Kesearch was conducted by Susan D. Horn, PhD, Associate Professor,

Center for Hospital Finance and Management, School of Hygiene and Public

Health, Johns Hopkins University, Baltimore, Maryland, funded in part by

HUFA and Pew Memorial Trust and the John A. Hartiord Foundation. The

Severity of Illness Index is a generic (not disease specific) measure o

patient severity based on assessment of the total burden of illness o a

patient presenting to the hospital. The index is useful in predicting

patient resource use as defined by length or stay and charges. The

system may be integrated into VKGs 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 patients treated. kiorn, Uhachich and Clapton, 1983)

The Severity of Jllness Index is noted for these strengths:

-- The system is independent or pre-existing abstract

data based on diagnosis.

-- As a diagnosis-independent system, it may be easily

integrated with other pre-existing case mix systems

such as DKGs.

Major weakness include:

-- Its methodology makes it a tool specifically applicable

to inpatient studdes, 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 oin hospital staff" and

"extent of non-operating room procedures" may be

criticized as circular logic.

-- completion of a separate analysis and work sheet on

each patient adds a function to chart completion and

may make it expensive and time consuming.



4. xstem: Medical Illness Severity Groupig_ System (MEDISGrLrS)

Dr. Alan C. Brewster, St. Vincent Hospital, Worcester, Massachusetts

originated the cinlcept ot M4EDISGRPS with Medliqual Systems, Inc., a

sottware company in Westborough, Massachusetts, and Chicago, Illinois.

MEDISGRPS are diagnosis-independent severity groupings, based on

evaluation of objective clinical findings and are designed to facilitate

measurement of the effectiveness of hospital and physician services by

controlling for initial severity. The system groups patients according

to severity of admitting clinical findings or injury kKeview 1) and may

also be used to evaluate severity again as the hospital stay proceeds

(Review 2).

NediQual asserts that the system assists the health care consumers

in identilying effective and efficient 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 ilJness. (Brewster, Jacobs & Bradbury, 1964)

Relative strengths of MEDISGRPS include:

-- Objectivity is based on actual test results rather tban

on a scorer's assessment 0t the medical record.

-- The severity score determined at admission measures

severity of condition, not adequacy or inadequacy of

hospital treatment.

-- Data entered at speciric points during stay can be compared

with admission data. Practice patterns can be analyzed

preliminarily without returning to the medical record.



-- MEDIUKP can be used to evaluate the clinical need

for medical treatment provided, given the objective

findings incorporated i. tihe system.

-- MEDISGRP6 may be in tegrated with DKus.

Some weaknesses noted in lEDISGRPS are:

-- Positive results of tests prior to admission may not

be entered into the system.

-- Required entry or data not routinely collected may be

time consuming ond expensive.

. ~Sstem: Patient Management Categories (PMs)

The system was originally initiated by WJue Cross cf estcrn

Pennsyivania, Pittsburgh, under the direction or Alanda Young, ScD,

Vice President or Health Care Researcb, under a grant frow HCI A. Panels

ot physician advisors were used to define patient categories and specify

management strategles tor each category. Cost data were collected trom

six westein Pennsylvania hospitals and analyzed to develop relative cost

weights tor each Patient Management Category (PFq).

PMC's were developed to define patient types, or products, treated

by hospitals and to identity the relative costs or producing those

products. The system was designed for cost analysis and for use in

hospital reim,4iseweut.

PMU systems are computerized to be used with currently available

hospital discharge abstract data. work is in progress to extend the
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PMC's to include ambulatory cases. currently, 800 PMCs incluae specified

typical management strategies tor each category. (Young, IM84)

PMCs exhibit the loblowing strengths:

-- The PMC system is based on ettective management

strategies developed by a physician panel, not: lust

oron a verage of actual treatment experience.

-- Severity ot llnpss distinctions are incorporated in

the design and defiitions of categories. Diagnosis

sequencing (principle versus secondary) is irrelevant.

-- Specific comorbid disease combinations are identified

and cost-weight adjustments arc made for increased

resource use of patients with comorbid conditions.

-- Cost, not charge, data are used to determie costs of

care.

-- Categorization software car be applied to any database

compatible with Unitorm hospital Discharge Data bet (UHDDS).

WeaKness of PMC:

-- Only one PtIC assignment is permitted within a disease

or disorder group. Thus, tMe number of PMC assignments

made is dependent on the definition or disease and

disorder groups.

-- he approximately IZn physicians from one geographical

area (western Pennsylvania) who were invoived in the

devejopment of the system may be considered too small a



group for establishirg care components tor diagnosis

and treatment. This does not, however, affect the

categorization, which may be used as a framework for

subsequent analyses.

-- The large number of groups iUU) may be cumbersome for

waiiagement use. Many cells may be empty for smaller

hospitals.

6. System: Diagnosis Clusters

Diagnosis clusters were developed at the University of Washingtou,

Scottle, under the direction ot Konald Schneeweiss, Mb. Kesearch was

funded by the Kobert Wood Johnson Foundation.

Clusters were deveJoped as a tool to facilitate comparison of

ambulatory practice patterns across differing providers. They are

intended to reduce the large number oi individual diagnosis codes to a

more manageable system of diagnosis clusters.

Diagnosis Clusters begin with diagnosis codes from any or a variety

of coding schemes (International Classification of Diseases, lCDA-8,

ICDA-9, ICD-9-CM, and also International Classification or Health

Problems in Primary Care [ICHPPC, J-kIH'C-21. Related diagnosis codes

are then aggregated into clusters. Clusters are determined with the

purpose in mind o maintaining clinical consistency with clusters.

Clusters were submitted to a panel of 15 physicians tor 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) I//, were used in the
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development process, to verify the frequency of occurrence ol various

diagnoses. Ninety-two clusters were formed, representing 86% of all

diagnoses recorded -n the NMiCS file. Fifteen clusters represented _U%

of all diiguoses recorded. They provide an excellent tramework for

classification ot ambulatory cases, although they arc too broad for

detailed comparative analysis. They are being used as the basis ior

revising the Ambulatory Potient Related Groups developed at Yale

University and are likely to be used in the development of other simJJar

systems. (Schneeweiss, et al., 1983)

Diagnosis clusters strengths:

-- Diagnosis clusters provide a framework Ior additional

analyses oi ambulatory practice patterns.

-- This sytem aggregates available codes, thereby creating

a manageable number of groups.

-- The impact ot individual providers coding idiosyncracies

reduces the aggregation of codes.

-- Consumer groups could use the system to compare the cost

and efficiency of ambuiatory care across providers.

-- The system can be used with a variety of diagnosis coding

schemes.

WeaKnesses of Diagnosis Clustets.

-- Only diagnosis is taken into account, disregarding

ditterences in patient demograpics or required treatment

ke.g., medicaj 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.

-- Clusters are based on one diagnosis only. Multiple

diagnoses are not accounted for.

-- clusters are not all-Inclusive; the 92 clusters

developed account for bb% of diagnoses recorded in

the development database.

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

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

APGs were developed at Yale University under Robert B. Fetter, PhD,

tinder a project funded by HCFA, the second HCFA grant is funding their

revision. (Fetter, et ai., 1984)

APGs were designed to classify ambulatory patients into homogeneous

groups in terms of the patterns of services required for care, to

lacilitate comparative analysis of practice patterns across different

providers. Revision is going to involve the use of Ambulatory Diagnosis

Clusters, developed at the University of Washington, Seattle, as a base

structure.

APus are based on the DR 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 titJed Ambulatory Visit Groups (AVGs) uses

data collected from the 1979 NAMC. AV(;s meet most criteria io'z being a

successful classification and data collection system.
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trengths of the APGs/AV(;s:

-- The system contains a manageable number or medically

meaningful groups kill major diagnostic categories

similar to the format of DKUs and 'I! groups) and

encompasses ambuiatory surgery and tertiary high

technology specialties as well as ambulatory care are

being evaluated noxv under the new AVG concept

Lion, et al., 196/).

-- Designed with major physician input, AV~s seem to have

clinical relevance and lace validity.

-- Clinically forward-jooking, the AVGs have also allowed

ior groups for acquired immune deficiency syndrome kAIDS)

and for certain high technology procedures, or coitinuous

i.V. therapy among other areas which are shilting away

from i npatient to outpatient settings.

-- Although initiadly designed to measuie resource costs

in terms of physician time, they actually work much more

comprehensively from a clinic point ot view using total

provider time or, optimally, totaJ direct resource use

associated with the visit.

LWeaknesses noted for APCs/AVGs:

-- Groupings have not yet been statistically examined for

physician time as a managemeut tool.
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-- There is a remaining difficulty in determining who is

a new patient as opposed to a newly referred patient or

ani cstab.lished patient.

-- AVGs do not as yet allow for the more complicated

patient, especially one with a secondary diagnosis

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

b. bystem: Ambulatory Care Data Base System ACDBS)

Jthe ACDB study was perlormed under the ambulatory portion of the

Tri-Service PerIormance Measurement Study UkMS). The purpose ot the .IMS

is to develop an alternative measure for military medical work units.

Outpatient data was collected in over /0 clinical specialties at six

medical facilities during a two-year period using optical mark sense

technolog) end is stored in a centra data base at Ft. Detrick, Maryland.

A total ot J,108,741 patient encounters were captured. Forty-four clinic

encounter variables Jnclude: diagnoses, procedures performed, time spent

with patient, type ot provider, place of visit. FouYteen patient

demographic variabJes and seven health care provider variables were also

captured. Reliability ol data was verified by a manual review of data

collected against the medical record entries for 9,015 patient

encounters at six sites. Analysis or data will be covered in subsequent

reports.

ACVBS System Strengths:

-- Designed after review of previous efforts to examine

ambulatory care data by civiliap sources, and with
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maximum physician input so as to have utmost clinical

reiva ne.

-- Using pencii-coaed forms and automated scanning

equipment, over three million total encounters were

recorded for a substantlai data base.

-- Separate clinical specialties can be examined by

extractig only data recoraed lor their patient

recording form. Physicians can have a personaJ report

by requesting a printout Zlor their individual use.

-- Provides valuable input for development of a military

Management lnformation System WIJS) designated as the

Composite Health Care System (CHU;).

-- Malor resources utilized in the Voinidual encounter

cap be traced and a better resource allocation scheme

composed of case mix apd human resources management

may be developed.

- tilizes established ICD-9-CM and CPT-4 coding as a

basis of comparison tor accurate epidemoiogical datA.

A UDB System Weaknesses:

-- health care providers were asked to complete respopses

on diagnosis, procedures and time associated with the

patient encounter. Frequently a provider failed for

whatever reason to enter a pencil entry in the field tor

diagnosis or time. Whet the form was sent back lor

correction, olten the NO PROBL.1 NOTE1;D option was marked,
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negating the Nalue or this diagnosis. Some torms

likewise lacked coding tor tMe time spent with patient.

-- The primary care optical mark sense data collection form

was a consoJidation of diagnoses and procedures from tfe

mLaergency Room (ER), Troop Nedical Clinic (TMC), tne

Acute Minor Illness clinic (AMIC) and the Battalion Aid

Station (BAS) making it a long, two page Torm, and

somewhat cumbersome to fill out.
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APPENDIX B

OUTP'ATIENT REGISTRATION~ FORM

66



(UiPAILI~ RfI~IS[RAIIUN FORM

sit TheArmy ha startd I svseni toautomatcally oost 'natlent visits aodn rice.Pes situ ycmltnthis frni carefully - A SEPARATE FORM WILL BE FILLED O'1T FOIO EACH ELIGIBLE FAMILY MEMBER THE FIRST;,V.. l:HEY COME IN FOR TREATMENT. Use #2 peincil only and fill bubbles completely. Please write in both the
Ido -Tullropriate number or letter snd fill in the corresponding hul life (us shown in example below). The machine that
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LiI
PRIVACY ACT STATEMENT

AMBULATORY CARE DATA BASE

WA THIS FORM IS NOT A GENERAL CONSENT FOR RELEASE OF PERSONAL INFORMATION.

, IAUTHORITY 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 Executih,!
- Order 9397.

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

The personal information will facilitate and document your health care accomplishments. The social security numbs,.
(SSN) of each provider is required in order to interpret the provider codes on encounter forms. The other information
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 document uncaptured workload, docl

mentation of multi-provider encounters, and collection of UCA and MED 302 input from a single, common, and reliable sourcF.

- ;3 ROUTINE USES.

The primary use of 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!
data, conducting research, teaching, conducting authorized clinical investigations, and determining eligibility for individun!
professional certification and hospital accreditation.

'1. WHETHER DISCLOSURE IS MANDATORY OR VOLUNTARY.

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

Your signaturc merely acknowledges that you have been advised of the foregoing. If requested, a copy of this form.
will he furnished to you.

Gm=rm

ISIGNATUPJ i: DATE:
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SUMMARY OF DESCRIPTIVE STATISTICS

AND t-Test

Dependent Variable: Time
Site: O-Campbell

I-Polk

Diagnosis Site N X SD Min Max

V22 Cam. bell 95 20.947 8.761 5 45
Polk 448 15.379 5.069 Y 30

t(541) = 8.386, p .001

V202 Campbell 37 20.541 8.481 10 45
Polk 85 15.059 0.542 15 20

t(120) = 19.035, p .001

V655 Campbell 98 15.459 6.385 5 45
Polk 319 13.793 4.366 5 30

t(415) = 2.938, p .01

V700 Campbell 156 19.135 4.723 5 45
Polk 71 17.113 5.323 5 45

t(225) = 2.872, p .01

V7231 Campbell 80 20.875 8.743 5 60
Polk 214 18.341 3.649 15 45

t(292) = 3.510, p .001

000 Campbell 27 25.741 11.986 5 45
Polk 54 12.870 6.340 5 30

t(79) = 6.337, p .001

250 Campbell 17 21.176 6.257 15 30
Polk 39 15.641 5.279 5 30

t(54) = 3.408, p .01

340 Campbell 25 19.800 6.843 10 30
Polk 49 14.796 5.099 5 30

t(72) = 3.546, p .001



Diagnosis Site N X SD Min Max

401 Campbell 39 21.026 6.706 5 30
Polk 99 15.657 3.823 5 20

t(136) = 5.906, p .001

460 Campbell 32 18.750 7.931 10 45
Polk 104 12.308 4.670 5 20

t(134) = 5.696, p .001

461 Campbell 22 18.636 5.602 10 30
Polk 34 15.735 6.412 5 45

t(54) = 1.735, p .10 not significant

462 Campbell 22 18.636 .5.602 10 30
Polk 64 13.047 5.951 5 45

t(84) = 3.854, p .001

3814 Campbell 19 21.053 6.786 10 30
Polk 42 13.690 3.503 5 20

t(59) = 5.604, p .001

3820 Campbell 78 22.308 11.697 10 90
Polk 164 13.811 3.626 5 20

t(240) = 8.497, p .001

71n4 Campbell 25 20.400 6.602 10 30
Polk 31 13.710 5.769 5 30

t(54) = 4.280, p .001

7245 Campbell 17 17.647 5.037 15 30
Polk 39 15.256 3.234 5 20

t(54) = 2.133, p .01-

7821 Campbell 30 19.000 6.618 10 30
Polk 60 13.750 4.838 5 30

t(88) = 4.279, p .001
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Diagnosis Site N X SD Min Max

7840 Campbell 17 20.294 7.998 5 30
Polk 38 15.921 6.457 5 45

t(53) = 2.154, p .05

7890 Campbell 24 18.333 9.168 15 60
Polk 56 15.536 6.229 5 30

t(78) = 1.587, p .20 not significant

37230 Campbell 21 16.667 5.323 10 30
Polk 42 12.381 4.585 5 20

t(61) = 3.315, p .01
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