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ABSTRACT

The Transition cost accounting system integrates clinical. resource utilization. and

tinancial information and is currently being used by several hospitals in Canada and the

United States \lJ S.) ta calculate the costs of patient care. The patential use of the

Transition system for estimating in-hospital costs in health services research. hawever.

depends on the accuracy of the system's measurements. Thus. the objectives of this

thesis were 1) ta assess the use of hospital-based cost accollnting systems 10 measure

costs of treatment. 2) ta identity potential sources of measurement error inherent to the

Transition system methodology. 3) ta collect audit documentation in order ta evaluate the

accuracy of the Transition system' s information. and ta collect cost of treatment data

trom Canadian and U.S. hospitals in arder ta illustrate the system's use in health services

research. and 4) to discuss the potential use of the Transition system in health services

research in Canada and the U.S.

Ta do sa. 1) the Transition cast accounting methodology was tirst reviewed. 2)

audit documentation was obtained tram a single hospital in arder ta examine the

reliability of the data that are transferred inta the Transition system data warehollse. J) a

sllrvey was carried out in arder to examine cast accounting ditlèrences among hospitals

using the Transition system. and 4) a case study was undertaken in arder to use the

Transition system to examine diftèrences in costs of treatment of acute myocardial

infarction (AMI) in Canada and the V.S.

The resllits of the study suggest that the Transition system methodalogy entails a

certain amount of complexity. and several sources of measurement error mav

compromise the accuracy of its measurements. Although accuracy is nat likely to be

compromised when information is transferred tram one system to another. inter-hospital

variations in cast accounting practices may atTect the accuracy of estimates comparing

costs of treatment between hospitals. The case study results suggest that costs of treating

patients with AMI in the Canadian hospitals is less than half the costs in the U.S.

hospitals.

The tindings of this thesis suggest that the Transition cost accounting information

system may be a useful tool for studies estimating in-hospital costs of treatment in

Canada and the U.S .. provided that sources of measurement error are considered in the

analysis and that the system '5 information is regularly audited by the hospital.
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RÉSUI\'IÉ

Le système de comptabilité analytique Transition intègre de 1ï ntormation

clinique, d'utilisation de ressources et de coûts de revient pour chacun des patients qui est

admis à l'hôpital. De plus, ce système est présentement employé par plusieurs hôpitaux

au Canada et aux États-Unis et peut donc être un outil utile pour la recherche en services

de santé. Cependant. l'utilisation potentielle de ce système dépend de l'exactitude et de la

précision de ses estimés de coûts. Ainsi. les objectifs de cette thèse sont: 1) d'évaluer

l'utilisation des systèmes de comptabilité analytique pour mesurer les coûts de traitement

à l'hôpital. 2) d'identitier les sources d"erreur potentielles inhérentes à l'utilisation du

système Transition. 3) de rassembler des données du système Transition atin d'évaluer

l'exactitude de ses mesures et de démontrer l'utilisation de ce système et 4) de discuter

l'utilisation potentielle du système Transition dans la recherche en services de santé au

Canada et aux États-Unis.

Pour ce faire, 1) la méthodologie du système Transition a été passée en revue, 2)

la documentation de vérification comptable d'un hôpital utilisant le système Transition a

eté examinée, 3) une étude a été effectuée atin d'examiner les différences de comptabilite

parmi les hôpitaux utilisant le système Transition et une étude de cas a été complétée atin

d'employer le système Transition pour examiner les ditlërences de coûts de traitement

d'un intàrctus aigu du myocarde au Canada et aux États-Unis.

Les résultats de cette étude suggèrent que la méthodologie employée par le

système Transition nécessite une certaine quantité de complexité et plusieurs sources

d'erreur peuvent compromettre l'exactitude et la précision de ses mesures. Bien que

l'exactitude des données comptables et cliniques ne soit pas susceptible d'ètre

compromise quand l'information est transtërée d'un système intormatique à la base de

données principale du système Transition, les ditlërences relatives aux choix comptables

entre les hôpitaux peuvent compromettre l'exactitude des résultats. L'étude de cas

indique que les coûts de traitement d'un infarctus aigu du myocarde aux États-Unis sont

deux fois plus élevés qu'au Canada. Les résultats de cette thèse suggèrent que le système

Transition peut ètre un outil valable pour estimer les coûts de traitement dans les hôpitaux

Canadiens et Américains tant que les sources potentielles d'erreurs sont prises en

considération et que les hôpitaux vérifient régulièrement l'exactitude des données qUI

sont transférées à la base de données principale du système Transition .
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• 1.1 Introduction

CHAPTER 1: INTRODUCTION

•

•

Canada and the United States (U. S.) have conducted a large-scale social

experiment: alternative ways of funding expenditures tor health care ( 1) Canada has a

predominantly publicly tinanced. privately delivered health care system. \vhile health

care in the V.S. consists of privately and publicly tinanced health insurance. Becal1se of

this diftèrence. numerous stl1dies have compared health care expenditures in Canada and

the U. S. (1-7). National-Ievel data indieate that between 1960 and 1997 the proportion of

gross domestic produet spent on health care increased fram S.5~o to 9.3~/o in Canada and

from 5.30
/0 to 14.0% in the U.S. (8-9).

The marked escalation of health care expenditures over the years has resulted in

tighter budget constraints in bath the public and private Canadian and lI.S. health care

sectors. ln addition. recent teehnalogical innovations in health care delivery in the twn

countries have emphasized the need for a cost-etfective approach ta the eare of patients

admitted to health care institutions (10). Canadian and U.S. paliey makers. hospital

administrators. and physicians are increasingly pressured ta examine treatment patterns

that are generating excessive costs. Scrutiny as to \Vhat drives costs can help in the

development of critical pathways that maintain quality of care while minimizing costs of

treatment (1 1). Such studies are typically considered part of the tield of health services

research. a multidisciplinary field of inquiry that examines patient management

techniques. c1inical outcomes. and costs of treatment.

Studies comparing health care spending between Canada and the U.S. have

historically relied on public-use databases and natianwide statisties on health care

expenditures. To date. very few studies examined ditTerences in the casts of treating

specitic diseases or providing specifie services in Canadian and V.S. hospitals. This may

be due. in part. to the lack oflarge. standardized data sets designed for this purpose and to

the complexity in measuring medical resource utilization and costs in health care

organizations. Compared ta measuring the costs of manufactured goods. for example.

the measurement of the costs of in-hospital patient care is a particularly challenging task .
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This is because ail patients admitted into a hospital are not identical. and the treatment of

each generally requires the use of a different combination of resources. Even patients

treated tor the same disease may receive ditrerent treatments because of their preferences.

ditlèrences in demographic and c1inical characteristics. and the occurrence of medical

complications.

Over the past years. technology has supported the trend taward patient-Ievel cost

management. and hospital administrators are beginning to take more and more interest in

implementing cost accounting intormation systems. or software systems tor cost

accounting. The Transition system. tor example. is a commercially available hospital

cast accounting system (Eclipsys Solutions Corporation. Boston. l\1A) that integrates

large volumes of patient-Ievel c1inical and financial intormation into a single database

(12). The Transition system is unique. however. in that it is currently being used bv

several hospitals in Canada and many hospitals the U.S.

Although the primary use of hospital cast accounting systems IS tor internai

management purposes. it may be possible to lise the Transition system ta examine the

costs of health care services in Canadian and U.S. hospitals. The system' s use for this

purpose. however. depends primarily on the accuracy of its measurements. The

Transition system methodology entails a certain amount of complexity. and several

sources of measurement error may compromise the accuracy of its measurements. In

addition. inter-hospital variations in cast accounting practices may atlèct the accuracy of

cast estimates when using the Transition system to compare costs between hospitals. ln

the short terrn. a primary investigation should highlight the major pittàlls and key issues

in L1sing the Transition system to examine the costs of health care serv"ices in Canadian

and U S. hospitals.

1.2 Aims of Thesis

The aims ofthis thesis are:

1. Ta assess the use of hospital-based cast accounting systems to measure costs of

treatment .

2
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2. Ta identify potential sources of measurement error inherent to the Transition

system methodology

3. Ta collect hospital audit documentation in arder ta evaluate the accuracy of the

Transition system' s information~ and ta collect cost of treatment data from

Canadian and U.S hospitals in order ta illustrate the system' s use in health

services research.

4. Ta discuss the potential use of the Transition system in health services research in

Canada and the U.S .

...
J



• 2.1 Introduction

CHAPTER2:BACKGROUND

Over the past years. public interest in health care has been increasingly focLised on

the etlècts of social tàctors. financing systems. organizational structures. health

technologies. personaI behaviors. and costs on the provision of health care services

Generally speaking. the cost of treating patients is detined as the value of the products

and services used in patient care. Because patient care llsually requires a substantial

number and variety of medical reSOllrces. the total cost of treating a patient is estimated

by the aggregate of the value of ail resources used. Costs related to patient care typically

include physicians' costs. drug costs. hospitalization costs. institutional costs (e.g..

nursing home costs). and additional costs incurred by patients and their tàmilies. The

focus of this chapter is on in-hospital costs of treatment. i.e. the casts incurred bv the

hospital providing medical care ta patients.

• 2.2 Trnditional Methods for Estim;uing In-Hospitnl Costs of Tre;ltment

•

Traditionally. sources of intormation tor estimating costs of treatment in

Canadian and V.S. hospitals included generic per diem costs. specialty per diem costs.

and eosts per weighted case (13). (;elleric pel' diem cosls are daily dollar rates that

represent the average cost of one hospitalization day irrespective of the patient' s medical

condition. .~/}ecilll!ypel' diem co....·!s are daily dollar rates established for specitie hospital

departments and represent the average cast of hospitalization in specitie departments.

('ost.\' per weiKhted clIse capture the cast of hospitalization of a patient in a specitie

condition and are usually c1assitied according to clinical diagnoses.

ln spite of the availability of such estimates in many Canadian and U.S. hospitals.

these rates represent measurements that may be inaccurate tor research purposes. For

instance. not ail estimates accaunt ter patient-Ievel ditTerences in resource utilization and.

consequently. cannot be readily used in studies comparing differences in casts between

different patient management techniques. In addition. per diem costs and costs per

4
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weighted case may not regularly updated by the hospital and theretore overestimate or

llnderestimate true costs because treatment patterns and costs of resources tend to vary

over time.

A more precise methad tor the costing of health care services is that of "top

down'" costing. This method is largely used by Li S. hospitals and involves breaking

down department expenditures ta abtain procedure-Ievel costs ( 14). The mast prevalent

top-down costing approach is called the ratio of cast ta charge (Rer) methad. This

method estimates procedllre-Ievel costs by computing an overall ratio of departmental

aggregate costs to charges and applying this ratio tor individual procedures and services

However. several limitations arise when using the RCC method. First. costs derived

through this methad are based on aggregate intormation and may nat accurately retlect

the actual costs of a particular procedure provided within the department ( 14). Second.

charges are set on the basis of a variety of internaI and external tàctors and da not

necessarily maintain a constant relatianship with costs (e.g.. discounts) (14). Another

1imitation is that the ratio of cast to charge method is not applicable to Canadian

hospitals. ln Canada. hospitals do not charge third-party payers tor the treatment of

individual patients. and charge data are theretore not available in Canada.

A mare accurate method for estimating costs of treatment in Canadian and l'.S

hospitals is that of micro costing (13). AIicr() cos/ing involves identitYing ail of the

resources used in patient care. assigning costs to each resource used. and multiplying the

resources used by the estimated unit costs to obtain a measure of total cost of treating a

patient (13). Although this method provides accurate cast estimates. the time and costs

involved in identifying resource utilization tor every patient are excessive. l\1icro costing

studies may be feasible \Vhen estimating the costs oftreating a single patient. but they are

impractical tor studies involving large numbers ofpatients.

A practical and potentially accurate method that Canadian and U.S. hospitals are

increasingly adopting to estimate costs is the use of hospital cost accounting systems.

Hospital cost accounting systems are software systems that integrate resource utilization

and tinancial data aIready recorded in other hospital intormation system databases. For

the most part. data are extracted from the hospital Billing System. Payroll System.

5
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General Ledger System. and from individual departments' resource utilization databases

( 15).

The use of hospital-based cast accounting systems is similar ta micro casting in

that both methods collect data on a patient-Ievel basis. This is important because few

statistical analyses may be completed with aggregate data or generic estimates. The

primary ditlèrence between the two methods. however. is that data collection lIsing cost

accounting systems is automated. Patient-Ievel data may therefore be easily extracted tor

a large number of patients and over a long period of time. The monetary and human

resources required for data collection are therefore less important than in studies in which

data are collected by reviewing medical charts or by tollowing patients during their

hospitalization.

2.3 Use of Hospital Cost Accounting Systems for Internai Decision Making

The cost accounting system represents the hospital's major financial intormation

system for management analysis and decision-making. The system identifies statistical

and tinancial aspects of the day-to-day activities and records them in a suitable manner to

provide data that will help management in better controlling and planning for the

hospital's operations (16). Specifically. hospital cost accounting systems provide internai

reports to department managers for planning and controlling routine operations. In

addition. such systems are llsed to provide internai reports ta administrators tor use in

tàrmulating major policies and strategie plans tor future activities.

Cost accounting systems provide information that is crucial for operating a

hospital more efliciently in today's competitive health care environment (17). In the tàce

of rising costs. growing external regulatol)' requirements. and rapidly changing

healthcare technology. hospitals are under increasing pressure to improve tinancial

controls and operational efficiency (15). An adequate cast accounting system will enable

hospital administrators ta conduct their institution efficiently so as ta render the best

possible service to their community at the lowest possible cost. Several cost accounting

software packages such as CostFlex. Kreg. Trego. and Transition are commonly used by

North American health care organizations. Ta my knowledge. however. the Transition

6
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cost accounting system is unique in that it is currently being used by several hnspitals in

Canada and the U.S. It is theretore possible lise the Transition system to compare

procedure-Ievel costs and patient-level costs in several Canadian and U.S. hospitals.

2.4 The Transition Cost Accounting System Fr:lmework

The Transition system framework vlews the haspital activity as a three-stage

production process (12). In the tlrst stage. procedures and services provided in the

patient care pracess are canverted into distinct praducts. In the second stage. products

are grouped to produce end praducts. or individual patient cases. In the third stage.

patient cases are grouped ta torm product lines. or any group of patients \Vith a common

characteristic such as a similar c1inical diagnosis.

Using the Transition system software. detailed patient-level demographic.

c1inical. resource utilizatian. and cost data are integrated into a single database For each

patient, demographic and c1inical data are extracted from the hospital i\.1edical Records

system and transferred inta the Transition system data warehouse. These data include

information l'rom the patienfs discharge summary such as the length of hospital stay.

primary and secondary c1inical diagnoses, and principal and secondary procedures

Similarly. patient-level resource utilization data are recorded at patient care departments.

i.e. department providing direct medical services patients. and transtèrred into the

Transition system data warehouse. Unit costs are then associated \vith individual

products and services used in the treatment of a patient. and the aggregate of these costs

represents the patient"s total costs of treatment within the hospital.

2.5 Use of the Trnnsition Cost Accounting System in Henlth Services Research

For several reasons, the Transition cost accounting system may be an important

tool for health services research in Canada and the V.S. First. patient-Ievel resource

utilization information can be used to examine and compare patient management

techniques between different physicians. between ditl'erent hospitals. and between

Canada and the V.S.
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•

Second. unit costs of products and services estimated by the Transition software

can be used in the economic evaluation of hospital-based health care interventions This

intormation may be especially useful tor cost of illness studies and for the evaluation of

alternative treatment programs through the undeI1aking of cost-etlèctiveness. cost

benetit. and cast utility analyses (18).

Third. the availability of detailed demographic and c1inical information in the

Transition system data warehouse can be used to identify patient characteristics that are

associated with increased costs of treatment. lmportantly. detailed demographic and

c1inical information is crucial in arder to account for ditTerences in patient characteristics.

so as to avoid bias. when comparing costs of treatment between two or more patient

populations.

The potential use of the Transition system in health services research. however.

largely depends on the accuracy of the cost estimates provided by the software. Because

of the possibility for error in measuring costs. it is crucial to understand the Transition

system methodology for estimating unit costs of products and services. ln addition. the

measurement and interpretation of tinancial information may vary among hospitals llsing

the Transition system. Consequently. it is also important to identify potential sources of

bias when comparing costs of treatment between dinèrent hospitals using the Transition

software.

8



• 3.1

CHAPTER 3: METHOOS

Accuracy of Cost ~Ieasurementsin He~dth Services Rese~.rch

•

•

Health services research is a multidisciplinary tield of inquiry that examines the

access, quality, and costs of health care services. A comman goal ta ail studies in health

services research. however. is the estimation of one or more parameters that are the abject

of measurement with the highest level of accuracy. or with little errOL The foeus of this

section is on the accuracy of cast measurements in health services research. The

acc/lrac.y of a cast measurement retèrs ta the degree of conformity of the cost estimate to

the true parameter value. In general. the assessment of a measurement' s accuracy

encompasses the appraisal of bath its precision and val idity (Figure 3 1a).

Figure 3 la
Accuracy ofeast Measurements

1
Accuracy

1

1

1 1

Precision V;tlidity

• Rdiahilit\ • L'ICK 01" BIas

• Laà of • L.H:K 01"
Random Error S\stc.:l11atl~ Error

The preci.\ùJ/l of a cast measurement refers to the degree of spread of the

observations used to obtain the estimated cost and corresponds to the measurement' s

reliability. or Jack of random errar. Ra/ldom error is the divergence of the cost

measlIrement from the tnle value because of sampling variability. i.e. because of chance

alone (19, 20).

The magnitude of the precision of a cost measurement can be generally measured

usmg statistical methods (19). The precision of a measllrement can be primarily

increased by increasing the size of the study. or the sample size. The bigger the sample

9
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•

size, the higher the precision of the cast measurement. Because the overall costs of a

treatment episode tend ta be more variable than biological data, it is diftlcult to show a

diftèrence in costs between two groups of subjects using the same level of precision

designed ta show a diftèrence in biological outcames ( 18). For instance. a study designed

to detect a moderate ditference in blood pressure reduction between two drug therapies

may not be appropriate for detecting a moderate difference in casts between the twn

treatments. Studies examining costs therefore require large sample sizes befare moderate

ditferences can be estimated (21).

The validi/y of a cast measurement refers ta the tendency to arrive at the tnIe or

correct value and corresponds ta the measurement" s lack of bias. or lack of systematic

errar. Rill."l retèrs ta the difference between the mean measured value and the mean of the

true parameter value (22). Sy.wemalic er,.or occurs when there is a tendency tn produce

results that diftèr in a systematic manner from the true value due to ail causes other than

sampling variability (19).

High precision of a cast measurement does not guarantee high validity and.

conversely. increasing the validity of the measurement does not ensure increased

precIsIon. Accurate cast measurements are bath precise and unbiased. and inaccurate

cast measurements may be either imprecise. biased. or bath. A cast measurement with

low precision and high validity, for instance. will have the measured values spread out

and a mean cast estimate close to the true parameter value (Figure 3.1 b). Compared to

precision. the validity of a cost measurement is more important. more insidinus. and

generally more difftcult ta measure ( 19).

Figure 3.1 b
Illustration of the Precision and Validity ofeast Measurements

a) High Precision. Low Validity

- --1-
True Value

-- --HI-

b~ Low Precision. Low Validity

-~-H-H
True Value

•
ct High Precision. High Validity

-----l~--
True Value
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• 3.2 Assessing the Vnlidity of Cost l\'leêlsurements

•

•

The validity of a cast measurement is comprised of two components: external

validity and internaI validity (23). The external l'alidi~r. or generalizability. of a cost

measurement is the extent ta which the estimated cast applies ta subjects not participating

in the study. In more general terms. external validity retèrs ta the extent ta which the

results of a study can be extrapolated ta the population of reference (20). The internaI

\·(/Iic.li~r of a cast measurement. on the other hand. retèrs ta the degree ta which the

measured costs are correct tàr the particular set of observations being examined (94).

Internai validity is a prerequisite for external validity. and for a study ta be of any use it

must tirst be internally valid (20).

Various sources of bias can threaten the internai validity of cast measurements.

but tour types of bias can generally be identitied when estimating the costs of health care

services: measurement bias. information bias. selection bias. and confounding (14)

(Figure 3.2). The focus here will be on the potential sources of bias relating 1) to

measurements estimating the costs of health care services (e.g.. the cast of a surgical

intervention) and 2) ta rneasurements estimating the association between a cast outcome

(e.g .. cast of illness) and the exposure of interest (e.g.. type of surgical intervention).

Figure 3.2
Types of Bias Compromising the InternaI Validity ofeost !\1easurements

+Measun:nll.:nt Bias

+Intomlation Bias
+Differentiai Misclassification
+ Nondiftt:rcntial Misclassitication

+Selection Bias

+Confounding
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3.2. 1 A,!easlIr(!m(!1I1 Hias

A4easllrelllelll hia....· occurs when the cast measurement does not represent what it is

supposed ta measure (20). Because medical treatment usually requires a substantial

number of medical resources. there are many patential sources of measurement bias when

estimating the l:osts of health care services. Depending on the circumstances.

measurement bias may result in an overestimate or an underestimate of the true cast

parameter under investigation (Figure 3.2.1 ).

Consider a study examining the costs of treating a disease within a hospital

During a patienfs hospital stay. personnel will allocate their time ta caring fllr the

patient. and physicians may order the administration of drugs and the use of expensive

equipment for treatment. An accurate rneasurement of the in-hospital costs oftreating the

disease should include the costs associated with ail of these inputs. Failing ta measure

the costs of the time spent by orderlies. tor example. will underestimate the costs related

ta the treatment of the disease.

Figure 3.2.1
EtTects of Measurement Bias on Cast Estirnates

1Jndcrcslllllalc:

3.2.2 I"jonna/ioll Ria.....

Truc (."osl ()n:rcsllll1alc

•

IlIjorl1/(l1iol/ hill..... occurs when the measured costs are more accurate or more

complete for one group of observations than for another. While measurement bias occurs

when measuring a particular cast outcome. intormation bias occurs when estimating the

association between a cast outcame and a particular exposure (e.g.. cast of illness vs type

oftreatment) .

12



• The consequences of information bias are ditTerent depending on whether or not

the measurement error on one axis (outcome) depends on the other measurement axis

(exposure) (23). The existence of measurement errar on one axis that is inc.lepenc.leJll on

the other axis is retèrred to as lIolldifferenlia/ misc/ass(fiealioll. The existence of

measurement error on one axis that is depende/ll on the other axis is retèrred to as

d(ffere/llial misc!a.\'s((iealiOlI.

Depending on the circumstances, the etfect of ditferential misclassitication may

be to overestirnate or underestimate the true measure of association bet\\ieen the cast

outcome and the exposure (Figure 3.2.2). On the other hand. the etfect ofnonditferential

misclassitication is always to attenuate the measure of association toward the null value

Figure 3.2.2
Effects of Information Bias on Measures of Association

• NonditTerential

~I ~ 1 ~
'IIIJ \'alll": !"l1lkr..:slllll;lI.: Tru:.: \Io.::l";ur..: (h.:r.:slilll;lk

,,1". \'",,''':I:ltloll1

Ditlèrential

~I ~ 1
'ul! \;.111': t l1lh:r,,:slllll:tl.: Tru.: \l.:;I"ur.:

1'1" .\...;..;n":l:ttl om

3. J. 3 Selee/wlI Rias

•
Selec/ioll hias typically refers to distortions in measurements that result l'rom

procedures used ta select subjects and from factors that influence study participation (23).

Although many varieties of selection bias exist. the common element of such biases is

that the relation between the exposure and outcome is different for those who participate

13



• In the study and thase who would be theoretically eligihle for the study but do not

participate. Depending on the circumstances. selection bias may overestimate or

underestimate the true measure of association between a cost outcome and the exposure

of interest (Figure 3.2.3 ).

Figure 3.2.3
Etfect of Selection Bias on Measures of Association

Null Valuc T fnJcrcstllllah: Tme Measurc
of Assol:latlOl)

( )\'c.:rcstunatc

•

•

3.2. .J ( ·OI~f{)IIl/c.lill~

('{)lIf()lIl1dil1~ occurs when the apparent association between a cost outcome and

the exposure of interest is distorted because the eftèct of an extraneous factor. the

confounding variable (23). (n general. a COI!(olll1ding l'ariahle is associated \Vith both the

exposure and outcome under study. An example of contounding in studies examining the

costs of health care services is when the method used to estimate costs did not take into

accollnt the severity of the patient' s condition. the confounding variable (13). [n this

case. severity of illness is generally associated \Vith higher health care costs (the

outcome) and the exposure of interest (type of medical intervention). Depending on the

circumstances, confounding may totally or partially account tor the measure of

association under investigation (Figure 3.2.4). Confounding may even mask an

underlying true association between exposure and outcome. or even reverse it .
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• Figure 32.4
Etlècts of Confounding on Measures of Association

Rc\'cr'\cd Estimalc Nul( Valuc Ilndcrcstlmalc Truc Mcasun: 1 hcrcstimatc

IIIA"SIl~lallllll

•

•

3.3 Underst~'nding the Transition Cost :\ccounting System l\'lethodolo~'

The Transition system is a computer software tor hospital cost accounting that is

typically used to calculate the total costs associated with the treatment of patients

admitted into the hospital. Data on medical resource utiIization are collected at each

patient care department and subsequently transtèrred into the Transition system data

warehouse. The aggregate of the costs of ail products and services used in the treatment

of a patient represents the hospital"s total cast of treating that patient. Importantly. the

Transition data warehouse includes patient-level demographic and c1inical information in

addition to detailed resource utilization and cast information.

The use of the Transition cost accounting system to examine the costs of health

care services warrants a clear understanding of the tool' s methodology for measuring

costs Once this process is c1early understood, it will be possible to assess the accuracy

of the cast estimates provided by the system and, sllbsequently, ta use the system to

llndertake cost studies in health services research. The fallowing is a detailed description

of the 6-step Transition system methodology used to estimate total unit costs of products

and services used in in-hospital patient care.

3.3.1 ( 'Iass({h:alioll (~r [Jeparllllelll,\' as fJirecl (JI' Indirecl ( 'OSI ( 'C Il1er."

ln the first step of the Transition system methodology, hospital departments are

c1assitied as direct cost centers or indirect cost centers (Figure 3.3.1). The system's

methodolagy views hospital departments as direct or indirect cast centers as each

department incurs costs that are directly or indirectly related ta the provision of medical

15



• services. f>irec{ CO.'i{ cellier,,,, are patient care departments (e.g., radiology. operating

room) that directly provide services to patients, and the costs incurred by these

depanments are called direc( cosls. l/lclireCI cost L'e/llers are hospital overhead

depanments (e.g.. administration. housekeeping), and the costs incurred by these

departments are called indirect cO.ws.

Figure 3.3.1
Step l' Classitication of Depanments as Direct or Indirect Cast Centers

[hrœl CllSI Cctlh:rs

111J.irL'C1 Cosl CL..l1lL..'rs: x

A

y

8

z

c

[n the second step. procedures and services provided in patient care departments

are selected and grouped into discrete intermediate products (Figure 3.3.2). IlIlermediale

prodllcls are depanment specifie and may represent either a product or a service or a

combination of products and services used in patient care. Examples of intermediate

products that are products include the dnlgs provided by the pharmacy or a gown from

central supply. Examples of intermediate products that are services include a

cardiopulmonary resuscitation in the emergency department or nursing care in the

intensive care unit. Examples of intermediate products that combine products and

services include a coronary angioplasty in the cardiac catheterization laboratory or a chest

x-ray in the depanment of radiology.

•
.., .., .,

.J . .J • ..:. Idelllfjica/ioll (l [)ep"rtmellt Le\'elllliermecliale l'roc./llcls

Figure 3.3.2
Step 2: Identification of Department Level [ntermediate Products

•
Direct Cost Ccntcrs:

1r1lcrmediatc Produçts:
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• 3.3.3 E,·timlltjo/J (~l the /)irect ( 'osts ofl"termedie.tle l'rodllcls

ln the third step. the relative direct costs of each department' 5 intermediate

products are estimated (Figure 3.3,3), Direct costs include direct labor costs and direct

materials costs. / )/rect laho,. costs are costs related to the actual labor of individual

employees within the department (e.g.. salaries and fringe benetits of nurses and

technicians). Direct malerials cosl.\' are ail department-Ievel non-Iabor costs that become

part of the patient care process (e.g.. pharmaceutical prodllcts. supplies). Direct labor and

materials costs may be c1assifted as tixed or variable costs depending on their

responsiveness ta tluctuations in volume. Costs that remain unchanged despite

•

•

tluctuations in activity are calledfixed cosls. Costs that change directly in proportion to

changes in activity are called variahle Lllsls

ln arder ta estimate an intermediate prodllct' s direct casts. the weighted procedure

method is used. Using this method. each intermediate product is assigned a number of

relative value units (RVUs) which represents the product"s estimated consumption of

supplies, equipment. and personnel time. In other words. RVUs are an expression of the

relative direct costs of one intermediate product to another within a given patient care

department (25), Once RVUs have been assigned to ail intermediate products within a

department. the tixed and variable direct costs of a single RVU can be calculated by

dividing the department's total tixed and variable c05tS. respectively. by the department's

total number of RVUs used throughout a period. The variable and tixed direct cost of

each intermediate product can subsequently be estimated by multiplying the intermediate

prodllct" s assigned variable and fixed RVUs by the cost ofa single RVU.

Figure 33.3
Step 3: Estimation of Direct Costs of Intermediate Products

[>irl:ct GlSt C<.l1h.:rs. Lmtm=J~~Inl<.TI11<.'tliatl: J>rllducts:

Rdaliw \'alu..: ( ll1b - \'ariahll:: R\'1 R\'~ R\J R\'-l R\'5 R\'C,

Rdalivt.' \'nllll: [ 'nils - Fixt:O: RFI RF~ RI,":' RF-l RF5 RFll

Din:ct ü~t~ • \'nrinhk SV! $\'2 S\ ":l $\'4 S\'5 SU,
Din:ct ü~ts· FixlXl: Sfl SF2 SfJ Sf4 SF5 SF6
Totnl Din,:ct Costs: SDI sn:! sIn sr).J $[>5 srkl
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•

3.3. -1 Identification (~lApplicatiollRate''''for AI/ocatillg Indirect ( 'osts

(n the fourth step of the Transition methodology. application rates are identitied in

arder ta allocate indirect costs to direct cost centers (Figure 3 3.4). For each type of

indirect cost. or cost pool. a base tor allocation must tirst be determined. A cost poo/ is

any grouping of costs to be allocated. and a hase. or cast driver. is a criterion upon which

the allocation is ta be made (14). Using the cast pool and base. an applic.:at/oll rate is

determined ta allocate the total costs of an indirect cost center to a number of direct cost

centers The total costs of a hospital" s housekeeping services. tor instance. are typically

allocated based on square faotage. An application rate would then be determined by

dividing total hospital housekeeping costs by total hospital square faotage. A rate of

SO.SO/square foot. for example. indicates that each department will be allocated $0.50 per

square toot for housekeeping services provided. While tor sorne indirect cast pools. such

as housekeeping. a fairly accurate and plausible allocation basis can be found (e.g..

square taotage). many other indirect costs are much more difficult to allocate in a

plausible \Vay. The costs of central administration are one example of indirect costs that

are difticult to distribute.

Figure 3.3.4
Step 4: Identification of Application Rates for Allocating Indirect losts

InJirl'Cl Cost L'clllt:rs:

r)ircL.:t Cost Cc:ntcrs'

•

3.3.5 Allocatio/1 (~r Indirect ('osts to !)irect ('ost ( 'ellter,\'

ln the fifth step. an allocation algorithm is used in arder ta allocate indirect costs

ta direct and indirect cast centers (Figure 3.3.5). A common method for allocating

indirect costs is the step-down method. Under this method. indirect cast centers are

18



•

•

ranked in terms of decreasing amoLlnts of service otTered ta other centers. and their costs

are allocated one at a time in descending arder. In essence. the step-down method is a

one way or one-direction allocation method. Once the costs of an indirect cost center

have been allocated. it is deemed --closed". no other cast center can assign costs to il. and

there remains one center tewer in the analysis (25). The assumption of a one-way service

between departments works weil enough for tinancia! reporting and in sorne cases

represents the tlow of the use of services quite weil (26). However. the step-down

method may become less accurate as the interactions among service depanrnents become

more important. Consequently. the user may choase to use anather allocation algorithm

such as the reciprocal allocation method. This method is conceptually appealing because

it recognizes the simultaneous interaction of service departments rather than the

somewhat arbitrary. one directional relationship the step-dawn method assumes (26).

Figure 33.5
Step 5: Allocation of Indirect Costs to Direct Cast Centers
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r
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3.3. () EstimatioJl (!{Indirect (·ost.\" and Tola! ( ·ost.\' rlillfermediale l'l'odile1.\'

ln the sixth and last step. the indirect costs that were allocated to patient care

departments are assigned ta intermediate products within each department (Figure 3.3.6).

This is done using the RVUs previously assigned to each intermediate product. Firsl. the

indirect cast of a single RVU is estimated by dividing the total indirect costs assigned to
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•

the department by the department" s total number of RVUs_ The indirect cost of each

intermediate product is then estimated by multiplying the intermediate producf s assigned

number of RVUs by the indirect cost of a single RVU _ Once indirect costs have been

assigned to individual intermediate products. the user is able to estimate the total unit

costs of intermediate products by adding the product"s direct costs (tixed and variable)

and indirect costs.

Figure 3.3_6
Estimation of Indirect Costs and Total Unit Costs of Intermediate Products
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3.4 Accunlcy of Transition's Unit Cost Estimntes

Using the Transition system methodology. there are several potential sources of

measurement error when estimating the unit costs of products and services Bias mav

occur when intermediate products are identitied and when direct and indirect dollar

values are assigned to each intermediate product.

3.-1./ ('OSI kleasllremelll Rias due f() II/complete Idellltficufio" (~lll/ferl11f!di({le!'roducls

ln the second step of the Transition system methodology. procedures and services

provided in patient care departments are selected and grouped into discrete intermediate

products. The identification of the intermediate products at each department is generally

based on the assumption that a relatively small number of procedures and services make

up a high percentage of the department's costs. Department managers generally tollow

the "80/20 mIe" thereby identifying the 20°10 of a departmenf s products and services that

20



• account tor 80~/o of its costs (27). Nonetheless. this ratio is arbitrary and can vary among

different hospitals and even among different departments within a single hospital.

Measurement bias arises here because department managers typically identitv

only a portion of the total number of intermediate products used in their department. The

direct costs (incurred by the department) and the indirect casts (allocated to the

department) are therefore assigned to the selected of intermediate products identitied by

the department manager. Consequently. the unit costs of individual intermediate

products are overestimated.

Figure 3 4.1
Effects of Measurement Bias on Unit Cast Estimates

Due ta Incomplete Identification of lntermediate Products

--~I--~

•
Truc: [ntcrll1cJialc

Prndlll.:l Tot~ll Cosl
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•

3.~.] AleaslIremenl Bias nue /0 A4isclas.\'{ficalio/J (!(Fïxed and 1c.wiahle ( ·Os/.\'

ln the third step of the Transition system methodology. the RVUs of individual

intermediate products are estimated based on the total resources consumed when the

product or service is used in patient care. The potential tor measurement bias arises here

because a portion of the product's consumption of tixed costs may be considered as

variable costs and. conversely. variable costs related ta the product may be considered as

tlxed costs. Depending on the circumstances. the variable and tixed costs of a given

intermediate praduct may be either overestimated or underestimated. In essence. an

incorrect estimation a product's fixed costs will result in an incorrect estimation of its

variable costs in the opposite direction. but not necessarily by the same dollar amount.

Consider. for example. the salaries of technicians in the department of radiology.

If the technicians are employed on a full-time basis. their salaries should be considered as

tixed costs to the department because they are independent of the volume of tests
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• performed. The technicians are paid a tixed monthly salary whether ail of their time at

work is spent on tests or whether a portion of their time at work is idle. Nonetheless.

department managers may consider the technicians' salaries as variable costs if the

portion of the technicians' idle time at work is relatively insigniticant and if the monthly

volumes ofdiagnostic tests are constant throughout the year

Figure 3.4.2
Etlèct of Measurement Bias on Unit Cast Estimates

Due to the Misclassification of Fixed and Variable Losts
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3. -1. 3 Ivleasuremen/ Rias nue /0 /he {!.,·e 'llllcorrec/ A /locatioN Hasis

ln the fourth step of the Transition system methodology. application rates are

identitied in order ta allocate indirect costs ta direct cast centers. Ideally. indirect costs

should be allocated based on cast drivers that cause the minimum amount of distortion in

cost allocation. Cast drivers used tor allocating indirect costs typically include square

faotage. pounds of laundry. patient days. or total direct costs incurred by the department.

The potential for measurement bias arises here because tinancial managers may allocate

indirect costs ta direct cast centers based on impertèct cast drivers. For example. indirect

costs may be allocated ta direct cast centers based on the total direct costs incurred by the

patient care departments. [n such cases. a given patient care department may be allocated

a bigger or smaller portion of indirect costs than is truly appropriate. Consequently.

indirect costs of individual intermediate products will be overestimated or underestimated

depending on the circumstances (Figure 3.4.3).
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• Figure 3.4.3
Etlècts of Measurement Bias on Unit Cast Estimates

Due ta the Use of Incorrect Allocation Basis
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A comman algarithm for allocating indirect costs to direct cost centers is the step

down method. Using this method. indirect cast centers are ranked in terms of decreasing

amollnts of service otlèred ta other centers. and their costs are allocated one at a time in

descending arder. An important question ta ask. however. is which depanment to

allocate tirst The arder of allocation can have a signiticant impact on which department

ultimately bears the costs of the organization (25). The potential for measurement bias

may arise if the hierarchy of indirect cast centers is not accurate. Consequently. the costs

allocated ta service departments may be overestimated or llnderestimated. and indirect

costs allacated ta interrnediate products may also be incarrectly estimated (Figure 3.4.5).

There are also numerolls situations in which service depar1ments service or

interact with each other simultaneollsly (26). Administration otlices. tor example. are

serviced by personnel from housekeeping. maintenance. and telephone services. In

general. the step-down method will not be sut1iciently accllrate when extensive

interactions exist among service depanments. This is where the reciprocal method

becomes valuable. Under the reciprocal allocation method. the total amollnt of a

particlliar indirect cast center's cost that is allocated is atTected by the reciprocity of

services that each indirect cast center provides the ather indirect cast centers Once

again. the potential for measurement bias arises if the step-down allocation method is

used but there is truly a reciprocal relationship of costs amang service departments. Costs

allocated ta service departments may be once again overestimated or underestimated and.



• similarly. the indirect costs allocated to interrnediate products may also be incorrectly

estimated.

Figure 3 4.4
Etlècts ofMeasurement Bias on Unit Cast Estimates

Due ta the Use of Incorrect Cast Allocation Aigorithms

1JnJt:n:stuuatt: Trut: Intt:nnt.'lhak
l'roJW':l lndirccr Cllsl

( )Vl:rt:stllll<th:

•

•

3.5 Accuracy of Transition's Inter-Hospital Cost Comparisons

The methodology llsed by the Transition software implies that there are several

potential sources of measurement bias when estimating the unit costs of products and

services used in the patient care. Additional source of bias may occur Transition system

costs estimates are compared between two or more hospitals. Thus. the focus of this

section is on the accuracy of inter-hospital cost comparisons using the Transition system

3.5./ "~f{)rmaIÙ)1/Rias cille 10 f)(f(erellc.:es inlhe ("ass(!ic.:a1Ù)I1 (l( '0.....1 ('cnlers

The c1assitication of a hospital department as a direct or indirect cast center is

relatively straightforward, and there is little reason to believe that a particular cost center

would be treated as direct in one hospital and as indirect in another. A caretld

examination of the detailed list of cast centers at individual hospitals may nonetheless

reveal inter-hospital differences in the classification of cost centers as direct or indirect.

Ditferences in the classification of direct and indirect cost centers may arise if

hospitals outsource patient care services to independent contractors. ln such cases. costs

detined as direct in one organization may be categorized as indirect in another (28).

Misclassification bias in cast estimates is likely to be ditTerential and differences in costs

may be either overestimated or underestimated.
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Consider two hospitals. for example. where one hospital provides on-site

compllted tomographie scans while the other hospital purchases these services trom an

outside supplier. For the tirst hospitaL the costs related to the scans (e.g.. supplies and

equipment) will be incurred by the radiology department. a direct cost center, and will be

assigned to individual patients as direct costs. For the second hospitaL however. the costs

of the scans will be assigned to an indirect cost center and subsequently allocated to

direct cost centers. ln this particular example. differential misclassitication will result in

an overestimation of the diftèrence in treating patients requiring computed tomographie

scans This is because. costs of treatment will be underestimated at one hospiral thereby

overestimating the ditTerence in costs between the two hospitals.

3.5.2 Informa/ion Bias nue /0 IJi!ferelfces i/l RI '[ ! E"limales

The weighted procedure method tor estimating the RVUs of intermediate

products is a costly and time-consuming endeavor. [n facr. this procedure is 50 costly

that most department managers use industry standards rather than computing the RVUs

themselves (25). The use of industry-wide standards. however. assumes that ail hospitals

are exactly the same. and that the resource consumption for each intermediate product

relative to ail other products is the same across ail hospitals. This assumption is highly

llnlikely given that hospitals generally dinèr in the resources used in delivering care.

Differences in costs between two hospitals are not likely to he biased if RVUsare

calclliated by the department managers of each of the two hospitals. [n tàct. this ideal

scenario \-vill yield the most aCCllrate cost estimates. The potential for information bias

arises. however. if hospitals use indllstry standards to estimate RVUs. The etTect of this

bias will be dift~rent depending on whether only one hospital or both hospitals use the

indllstry standards. If one hospital uses industry standards while the other estimates its

own RVUs then misclassification of cost estimates is likely to be ditlèrential. In this

scenario, differences in casts between the twa hospitals may be averestimated or

underestimated. (fboth hospitals use the same industry standards. then misclassification

is likely to be nanditferential and ditferences in costs between the two hospitals are likely

ta be underestimated.
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A caretùl examination of hospital cost centers may disclose the presence of

unllsual indirect costs at a particular hospital. Costs related ta research activities.

afliliated medical schaols. bad debts. interest expense. or bond interest, for example. may

be present in one hospital's indirect cast pool but not in another. The potential for bias

may arise if such expenses cannat be removed t'rom the cast analysis. [n such cases. the

misclassification is likely to be ditlèrential and the overall difference in costs between the

two hospitals will be overestimated. Other potential sources of ditferential cost

misclassification arise when hospitals use diffèrent application rates and allocation

algarithms ta allocate indirect costs ta direct cost centers. Depending on the

circumstances. indirect cost differences between hospitals may be overestimated or

underestimated.

• 3.6 Study Examining the Accuracy and Use of the Trunsition Cost Accounting

Systenl

•

The next chapter presents the reslilts of a three-stage study exammmg the

accuracy of data derived from the Transition system as weil as the potential use of this

tool in health services research. [n the tirst stage. audit documentation was obtained from

a U.S. hospital in order to examine the reliability of the resource utilization and tinancial

data obtained from the Transition system. [n the second stage. a survey was carried out

in arder to examine cast accounting differences among hospitals using the Transition

system. In the third stage. a case study was undertaken in order ta examine ditlèrences in

costs oftreatment among hospitals using the Transition system.

3.61 Revielt' (~fAudit Documentallr)"

The hospiral' s Transition software and its functions are fully integrated such that

data never has to be passed from one appl icatian ta anather (12). Rather. ail of the
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hospital's c1inical and financial information is uniquely consolidated in one central

database. Transition's various applications access the same central. single database. or

Transition data warehouse. The system thus otlèrs a comprehensive c1inical and

tinancial database for both hospital inpatients and outpatients. Maintained in the system

are demographic and diagnostic data as weil as a complete record of ail hospital

resources. and their costs. used in the treatment of each patient (12). Raw data are

transferred into Transition from "feeder systems" such as the hospital" s General Ledger

{tinancial data). 1\'ledical Records (demographic and c1inical data). and Billing systems

(resource utilization data). As a "decision support umbrella". Transition consolidates ail

of this raw data and tums it into functional management intormation therefore reducing

the need for required programming. subsequent transtèr of data. and other data processing

intervention that can result in increased expense. redundant data entry. and reduced

accuracy (12). In spite of the integrative nature of the Transition software. the recording

and transfer of data from the tèeder systems into Transition' s central database may result

in reduced accuracy due to technical and human errors.

This analysis sought ta assess the magnitude of discrepancies between

information available in the Transition data warehouse and its feeder systems.

Information on audits of financial information was obtained from a U.S. hospital that

currently uses the Transition cast accounting system. At this hospital. utilization and

tinancial data. were compared between the Transition system and its three major teeder

systems: the rvledical Records system. the Billing System. and the General Ledger

system. The data obtained represent audits tor the months of January to March of 1C)C)C).

For confidentiality purposes. the hospital providing the audit documentation cannat be

identitled except that it is a large. urban. university-atTiliated hospital.

3. (j. 2 Sun'ey (~r IlIler-Ho.\pilal ('OS! A c.:C()lIl1lill~ PruclÎces

The Transition methodology for estimating unit costs of products and services

highlights several potential inter-hospital ditferences in cost accounting practices. These

differences are important to consider because the may affect cost estimates at a single

hospital as weil as cost comparisons between hospitals. Thus, the objective of this

27



•

•

•

analysis was ta examine differences in cast structures and cast accaunting practices

thraugh a survey of hospitals that currently use the Transition cast accounting system. In

aiL 4 V.S. hospitals and 3 Canadian hospitals that currently employ the Transition system

were asked to complete a questionnaire for these purposes. Survey questions were

developed based on the understanding of potential cast accounting ditl'erences among

hospital using the Transition cost accounting system. Most hospitals participating in this

survey also participated in the following case study. The selection of these hospitals is

discussed below.

3. fi. 3 Case SIJ/(~v COfllparillj.! Ihe ('was (~f rreatiJl~ AClile A{vocl.ln/ia/ "!farc.:lirJ/l in

(·unac.!lI and Ihe (!lIiled Stales

Acute myocardial infarction (Atvll) 15 the leading cause of morbidity and

mortality in North America (29). For this reason. several studie5 have investigated

dit1èrences in treatment patterns and outcomes between AMI patients in Canada and the

V.S. Following AMI. rates of coronary angiography. percutaneous transluminal coronary

angioplasty (PTCA) and coronary artery bypass graft (CABG) surgery are signiticantly

lower among Canadian patients than among V.S. patients (29-34). In spite of our

substantial knowledge of practice variations. linle is known abOLIt ditferences in costs of

treatment of AMI between Canadian and U.S. hospitals. It is also unclear if the more

common use of invasive cardiac procedures in the V.S accounts for higher in-hospital

costs of treatment.

Vntil recently. it was difficult to compare the cost of treatment of ArvlI bet\veen

the two countries because no single comprehensive cost accounting system was designed

for that purpose However. the current use of the Transition cost accounting information

system in Canadian and V.S. hospitals allows for the comparison of in-hospital resource

utilization and costs of treatments for between patients admitted with AMI in Canadian

and V.S. hospitals. Thus. the objectives of the case study were ta collect data from the

Transition system of Canadian and V.S. hospitals in order to determine 1) if there is a

difference in the costs of treatment of AMI between Canada and the U.S. and 2) if the
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higher rates of invasive cardiac procedures In the U. S. account tàr higher costs of

treatment.

3. fJ . .J Ho.,pital Selectiollll/ld ."ampll.! (TI.!/leralJo/l

ln arder ta undertake these analyses. Canadian and V.S. hospitals that use that

Transition cast accounting system were contacted to obtain aggregate demographic.

resource utilization. and costs of treatment data on aIl AMI patients admitted to the

hospital during the farst quarter of 1997. Only hospitals in which coronary angiography

and revascularization procedures are pertàrmed on site were included in the study This

is because studies have shown that the use of invasive cardiac procedures is strongly

affected by the availability of on-site cardiac catheterization and bypass surgery (53-54)

In addition. participating hospital were instructed to exclude patients with a previous

occurrence of a myocardial infarction as weil as patients that were transferred inta or out

of the hospital during their hospitalization for AMI. The latter group of patients \Vas

excluded l'rom the analysis because it is difticult to capture ail in-hospital costs of

treatment tàr patients that are transferred for procedures to different hospitals.

Participation in this study was voluntary. and. in ail. aggregate data were obtained

on 115 consecutive patients from 2 Canadian hospitals and 751 consecutive patients l'rom

7 U.S. hospitals admitted with a primary diagnosis of AMI (lCO-9 code 4(0) between

January 1 and Mareh 3 1. [997. Ali participating hospitals were large. urban. university

aftiliated hospitals. Throughout the year beginning January 1 and ending December 3 l.

1997. Canadian hospitals had fewer licensed beds than the U.S. hospitals (mean 437 vs

580 beds. respectively) and admitted fewer AMI patients than the U.S. hospitals (mean

379 vs 454 AMI patients. respectively). During the same period. the total number of

PTCA procedures performed was similar among the Canadian and U.S. hospitals (mean

688 vs. 691 procedures. respectively). but the total number of CABG procedures was

higher among the Canadian hospitals than among the U. S. hospitals (681 vs. 484

procedures. respectively) .
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• 4.1

CHAPTER 4: RESLJLTS

Review of Resource Utilization & Fin~lnchtl Audit Documentation

•

•

The tirst audit report compared the total number of encollnters recorded in the

Medical Records with that transtèrred into the Transition system (Table 4.1 1a). An

el/cOIII/ler is an inpl/lienl admitted into the hospital or an oUlpatient receiving medical

services without being admitted. The total number of encounters in a given month is the

aggregate of the total number of inpatient admissions and the total number of olltpatient

visits throughout the month.

The results of this audit report indicate that monthly totals of encounters in the

Transition system corresponded perfèctly ta those in the Medical Records system. sllch

that the variance in counts of encounters was nil for each of the tirst 3 months in 1999.

This suggests that. at this hospital. data on encounter numbers were accurately transferred

t'rom the Medical Records system into the Transition system data warehouse. Stated

otherwise. encounter number information in Transition is as reliable as that in the

Medical Records system.

Table 4.1 a
Audit of Encounter Numbers: Medical Records System vs. Transition System

January Fchruary M arch

Mctlical Rccunh SYlilcm:
Tnlal Inpatienl (II') 22.7:-\5 25J,:-\ 1 2X . .' 7 ...
T ~ l la 1 () II l pal ien l t ( ) fi 1 XII. q -' (, 'II J.St) 1(1 1.9 1 1
T nla 1 Encollnlcrs 1Il, .721 117 ...... 11 1:-11.2X 5

Transitiun SYlilcm:
N c\\ 1npa llcnls ~JIX-, l.Xq-t 2.f,llQ

N c\\ ()lItpalict1ts 1~.4 711 Ill.XII-t )11.1 .''''
() Il! 1npa lincls ) '1. 1112 22.7X 7 25.h 75
olli ()lIlpalll:nts (17.~57 Xll.X55 l) 1. ! -.-.

Tnlal Encollnlcrs 111:-.721 117.,) -t (1 1311.2X5

Varhlncc: fi fi ft
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• The second audit report compared the total amount of charges recorded in the

Billing System with that transferred inta the General Ledger system (Table 4.1 1b)

Hospitals in the U.S. typically charge third-pany payers for ail medical services provided

to patients. Charges are camputed every day by the Billing System and are based on the

resources lIsed ta treat patients. Charge information is sllbsequently transterred into the

hospital General Ledger system 50 as to record the revenues earned by the hospital

throllghout the day. The (ie/leral I_ec.(s:er is a comprehensive list of the hospitar s

tinancial information including the asset. liability. revenue. and expense accounts

The results of the audit indicate tha1. throughout the tirst quarter of 199C). total

information on charges was accurately transferred into the General Ledger system. This

information was as reliable in the General Ledger system as in its original source. the

Billing System. Except tor small variances (0. 0.01 0
/0). total charges in the two systems

corresponded pertèctly.

Table 4.1 b
Audit of Charges: Billing System vs. General Ledger• Murch

Billin~ S~'stcm:

Chargè~

(lld Dale Charges
Tota1Cha rges

Gcncr..1 Lcd~cr:

Tnt.. 1Charges

$ .5:) .5'J7.~ 50
$ 5.711X

$ 52.1.1XJC2 $ 5".X.f5.277
$ 1.5(,(, $ 1.10(,

Vnrinncc: 7.lt3(. S H21 S 737

•

The third audit campared the total number of payments recorded in Billing

System with thal transferred inta the Transition system (Table 4.1.1 c). For the months of

February and March. number of payments corresponded pertectly between the twa

systems. ln January. 239 payments were missing in the Transition system. as compared

to the Billing System. A brief analysis of this information, however, indicates that only
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o 5~/o of ail monthly payments were missing. or 16~(o of payments made on a single day

during the month.

Table 4.lc
Audit of Payments: Billing System vs. Transition System

Januar~' Fchruar~ M.. rch

Billin~ S~'stem:

Tolal Numht:r or f'aymt:nts ~~.IJ()~ ~1.1)2(' ~5.n2

Tr.lOsition S~'stcm:

Total Numht:r of Payments ~~Jl()5 ~ 1.'>2(' 4" ,op

Vari.ance: 239 U ft

The last audit represents an ad-hoc veritication of information extracted from the

iVledical Records system (Table 4.1.1 d). Information on mean age. length of hospital

stay. and charges were extracted for inpatients and outpatients treated during the month.

Although this data is not directly compared with data extracted trom another hospital

intormation system. it is useful ta identify major errors in data entry and transfer at the

hospital.

Table 4.1 d
Audit of lVledical Records System

•

Mcdie.1I Records S~'stcm:

Mean Lcngth of Stay pcr [npaticlll
Mean Charges pcr (npatient
Mean Age of [npatients
Mean Chargcs pcr Outpaticnt
Mean Age of Outpaticnts
Inpaticnts Missing Dischargc Date
Outpaticnts Missing Dischargc Datc

-t.90S
!)9()11

)9.75
X92A
-t1l.59

~l)l)

II~I

-t.lJ5S
1)')7)

.~ lJ. XOl)
XlJ().C)l)

.JO,.JXX
~9.J

12~ 1

Mareil

:' .11011

I~oll

.1 lJ.lJ 1
XlJ5 ..J4
411.·r~

~~ll

91.'



• 4.2 Survey of Inter-Hospital Cost Accounting Differences

•

•

-1.2./ Implemeflla1l0/l. {!."t! & Auditing

ln arder ta assess the reliability of their Transition system data. hospitals were

surveyed about their system implementation process and data auditing practices (Table

..J.:?.I) Among the 3 Canadian and 4 U S. hospitals surveyed. :; had purchased and

implemented their Transition cost accounting system over the past 5 years. While '111 ..J

U.S. hospitals completed the implementation process. at 2 of the ] Canadian hospitals the

implementation process was still ongoing. With the exception of one U.S. hospital. ail

hospitals surveyed used their Transition system for internai tlnancial and c1inical analysis

purposes.

The results of the survey also suggest that audits are regularly pertàrmed to assess

the validity of the data in the Transition data warehouse. In general, hospitals llndertake

monthly audits so as to verify that encounter. reSOllrce lltilization. payment charge.

payroll. and general ledger data are accurately transferred from the feeder systems into

the Transition data warehollse. Not ail hospitals perform ail types of audits however

Four of the hospitals. tor example. do not audit the c1inical information in the Transition

data warehouse. As compared to Canadian hospitals, U.S. hospitals \Vere more likely to

have completed their Transition implementation process and ta audit the c1inical and

tinancial data in the Transition data warehouse.

-1.2.1 (·()."il AccollllliJJg Praclices

ln arder to assess the validity of their Transition system data. hospitals \Vere

slirveyed about the completeness of the tinancial information in their respective systems

(Table 4.2.2). Ail hospitals surveyed, but one Canadian hospital (G). reported that their

Transition data warehouse included ail direct and indirect cost centers. Another

Canadian hospital (E) reported that while ail direct cost centers are incillded in its system.

not ail intermediate products have been identified at each patient care depal1ment.

... ...
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• Table 4.1.1
Inter-Hospital DitTerences in the Implementation. Use & Auditing of Transition Data

II.S. Hospitals ! C~'nndinn Hospit~,ls

:\ B C 0 E F G

1. Ycar of implclllclltation 1995 IlJX7 Il)ll~ 19l15 Illllll IlJ9f) Il}l)()

2. Complclcd implcmclIlalioll Yes l'cs Ycs Yes ~ No Yes :--.ro

, Use of Transitioll

Financial analysis'! Yes Ycs Ycs '{cs Yes Ycs '{cs

• Clinical analysis'! Ycs Ycs No )'cs Yes '{cs '{cs

~. Types of audits pcrforlllcd

In/outparicllt count'.' Ycs '{cs l'cs '{cs Yes Ycs ,,"cs

• Volumes of producls & Ycs 'Ycs 'Yes 'Yes 1 '{cs '{cs l'cs

scr\'iccs'.'

• • Clinical diagnoscs'.' '{cs ;-.Jo :--';0 'l'cs Ycs ~o ~o

• ACCOllnt Ic\c1 finallcial etHa'.' Ycs Yes 'l'cs Ycs Yes '{cs \io

Pa~Toll data'.' Ycs Yes l'cs Yes Ycs No l'cs

Charges from Billillg Systcm",' Ycs 'Ycs '{cs Ycs 1

~/A NIA ~/A

='. Frcqucncics of financial audits ~·to ~Io Mo Mo. Mo. Mo. Mo.

;-.J/A: Not Applicablc as thcre arc 110 charges or billing systems in Can~ldian Hospilals
Mo,. [ndicalcs rnonthly audits

•

Amang the 4 U,S. hospitals surveyed. onlv one hospital (D) outsourced patient

care services (magnetic resonance Imagmg. dialysis) and non-patient care services

(housekeeping. information systems). This hospital reported that ail outsourced services

\.Vere treated as indirect costs and subseqllently allocated ta direct cast centers. In

contrast. one Canadian hospital (E) outsourced patient care services (sorne laboratory

tests) and treated these expenditllres as direct costs. Two Canadian hospitals outsourced

non-patient care services (food services. hOllsekeeping) and treated these expend itures as

indirect costs.
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Ali hospitals surveyed reparted that employee salaries and tringe benetits in

patient-care departments were treated as direct costs. However, the treatment of costs

related ta a patient care departmenf S overhead and equipment depreciation was not

consistent among ail hospitals. In:2 of the 4 U.S, hospitals surveyed (A. D). overhead

and depreciation costs in patient care departments were treated as indirect costs.

When asked which statistic. or basis. was used to assign indirect casts ta direct

cast centers. hospitals generally reported that the statistic varied depending l)n the

department. Examples of allocation bases included square footage. pounds of laundry.

total salaries. and total costs. One U.S. hospital (0). however. reported allocating

indirect costs based on the depanmenf s share of total costs. i.e, percentage of total costs

incurred by aIl departments. In contrast. one Canadian haspital (E) reported allocaling

indirect casts ta patient care departments using a tixed rate for aIl departments.

Of the 7 hospitals surveyed. :; U.S. reported using the Step-Down algorithm for

allocating indirect costs. One U.S. hospital and 2 Canadian hospitals reported using the

Simultaneous Equation Allocation Method (SEAM) tor indirect cost allocation. The only

hospital that did lise an algorithm ta allocate indirect costs is the Canadian hospital (E)

that uses a tixed rate for ail hospital departments and products.

A review of the list of cast centers at each participating hospital was usetùl In

identitying unusual cosls at a particular hospital. For instance. of the 4 U.S. hospitals

surveyed. :2 hospitals identitied the costs related to interest expense and bond interest as

indirect costs. One of the hospitals also incorporated the costs of its research activities

and aftiliated medical school ta its indirect cost pool. One Canadian hospital. on the

other hand. did not report any indirect costs related to tinancing activities, research. or

at1iliated medical 5chool5, Similarly. 2. U,S hospitals reported treating bad debt expense

(expenses related ta uncallectable invoices or medical bills to patients) as a discount to

revenue. \vhereas the third hospital treated bad debt expense as an indirect cost that was

subsequently allocated ta direct cast centers. Bad debts treated as discounts to revenue

are simply deducted from the total revenues without being assigned to any department.

product. or patient. In Canada. bad debts are rare and do not represent material casts ta

hospitals .
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Several differences in cost accounting practices exist between the Canadian and

U.S. hospitals participating in this survey. Because these hospitals also participated in

the case study on the cost of treatment of AMI. it is important to assess the impact of

these ditlèrences on the estimation of intermediate products costs. Based on the survey

results, the most important inter-hospital variation in cost estimation is the measurement

and allocation of indirect costs. Indirect costs at ail 4 U.S. hospitals included "unusual

costs" that are not necessarily included in the pool of indirect costs of the Canadian

hospitals. Hospital A. for example. is part of a health care system that includes several

hospitals. For each of the network' s hospitals. indirect costs include corporate-related

expenditures such as the salaries of high-Ievel management personnel. It is therefore

likely that indirect costs are higher at this hospital than in the other hospitals participating

in the study. In tàct. in Figure 4.33 of the case study results (page 43). this health system

is represented by hospitals H and 1. Clearly, indirect costs at these two hospitals are the

highest among ail hospitals.

Another difference between the hospitals participating In the survey is the

allocation of indirect costs. Hospitals A and B. for instance. allocate indirect costs to

patient care departments using the Step-Down and SEAM methods. respectively

Although the etfects of such differences on the estimation of unit costs must be exam ined

in a more thorough analysis. it is likely that the unit indirect costs are not importantly

atfected by the choice of allocation method. This is because a given indirect cast pool is

typically allacated ta ail patient care departments. and each of these depal1ments contains

a multitude of intermediate products. The indirect costs that are assigned ta a given

întermediate product may therefore not be very dînèrent when L1sing the Step-Down or

SEATvt method to allocate indirect costs .
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• Table 4.2.2
Inter-Hospital Ditlèrences in Cost Structure and Cast Accounting Practices

LI.S. Hospit:ds C:ln:ldi:ln Hospitnls

A B C 0 E F G

1 Ail direct COSls Yes Y~s Ycs Ycs Ycs Ycs :'-lo
Caplnrcd

2. Ail indireci cosls Ycs Yes Ycs Ycs Ycs Yes No
captured

., Any paticllt carc seryiccs No No No 'l'cs Ycs :'-lo
*otllsourccd

.. Any non-paticnl carc No No No Yes Ycs * Yes.'.
scn'iccs oUlsourccd

~. Salaries & fringe Direct Direct Dircct Dlrecl Direct Direct Direcl
benefils Irealed as ... Costs Costs COSIS Costs Costs Costs Cosls

). Oycrhcad & dcprecialion Indirect Direct Direct Indirect Direct Direct Direct
treatcd as ... COSls COSIS Costs Cosls COSIS COSIS COSIS

• (J . Sialislic lIsed 10 allocate Varies Varies Varies 1~1 Total Fixed Varies Stand~lr

indirect costs Costs Rate ds

7. Aigorithm for allocming Stcp- SEAM Stcp- SICp- Nanc SEAM SEAM
indirccl COSIS Dawn Dawn Dawn

x. Basis for allocating Dirccl Direcl RVUs Direct None RVUs Dircct
indirccl cosls to IP coSls Costs Costs Costs

l) . Ulltlsual Indirect Costs Ycs l'cs '{cs Ycs No * No

Ill. Bad dcbts arc lreated as Indirect Direct Discounts Discounts NIA NIA NIA
CoslS (ost to to

RC\'cI1lICS RC\'ClllICS

* Information was not available

•
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• 4.3 Case Study on the Costs of Treatment of Acute ~lyoc~lrdi~tI lnf~lrction in

Can~lda ~llld the United St~ltes

•

•

-1.3.1 (Jhjeclives

The objectives of the case study were 1) to determine ifthere is a ditlèrence in in

hospital costs uf treatment of Arvll between Canadian and US. hospitals. and 2) to

determine if the higher rates of invasive cardiac procedures in the U. S. account for higher

costs of treatment.

-1.3.2 Daia A"a~vsis

Demographie. resource utilization. and costs of treatment information are

presented as grouped data (Canada vs. U.S). and average values in each cauntrv

represent weighted averages based on the number of patients at each hospital. Fisher' s

exact test was used ta compare ditlerences in rates of utilization of invasive cardiac

procedures and differences in in-hospital mortality rates between the Canadian and U.S.

haspitals. Statistical testing was two-tailed and a p-value ::::0.05 was considered to be

statistically significant.

The costs of treatment data callected were separated inta direct and indirect costs.

and direct costs were funher separated into 4 sub-categories: nursing costs: pharmacy.

laboratory. and radiology costs: cardiac catheterization and operating room costs: other

direct costs. Canadian dollar costs were converted into U.S. dollars using the average

market exchange rate of the tirst quarter of 1997 (1 C AD = 0.75 USD). and ail dollar

amounts presented are expressed in U.S. dollars. Physicians' tees and costs related to

diagnostic procedures. nuclear medicine. and emergency rooms were excluded l'rom our

analysis because they were not available in every institution. lmportantly. aggregate data

were obtained and not patient-Ievel data. and our cast estimates theretore represent the

costs incurred by the average patient admitted into the hospital with AMI. For example.

costs associated with the cardiac catheterization laboratory and cardiac operating rooms

were allocated to ail patients, to those that underwent invasive cardiac procedures and to
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those that did not. As such.. the cost estimates presented in this paper retlect bath

ditTerences in rates ofutilization and ditTerences in costs between the Canadian and lI.S.

hospitals participating in the study.

One of the two Canadian hospitals participating ln the study was unable to

provide information on costs associated with cardiac catheterization laboratorv

procedures. A sensitivity anaJysis was theretore pertàrrned using the invasive cardiac

procedure rates at this hospital and three different cost scenarios derived from the

information provided by the other participating Canadian hospital. The average cost per

cardiac catheterization procedure at this hospital was tirst calculated (average cost per

angiography or PTCA = $1.059). This estimate was then used to obtain total cardiac

catheterization laboratory costs for the hospital with rnissing intormation using the

invasive cardiac procedure rates at this hospital. Finally. total cardiac catheterization

laboratory costs were divided by the total number of patients ta obtain the average

cardiac catheterization laboratol)' cost per patient.

In the .... best case" scenario. average cardiac catheterization labaratary cost per

patient was estimated to be $530. that of the other Canadian hospital. In the "worst case"

scenario this cost was estimated ta be $ 1.059 (twice that of the other hospital). and in the

"Iikely case" scenario this cost was estimated to be $794 (the average of the "best case"

and "worst case" scenarios' costs). In the analyses. the "Iikely case" cardiac

catheterization laboratol)' cast per patient was used. Additionally. a separate sensitivity

analysis 1) added $500 per patient at one Canadian hospital to account tt1r missing

depreciation costs.. and 2) recalculated the costs in Canada llSlng higher and lower

exchange rates.

-/.3.3 Resulls

Among the patients included in the case study. a signiticantly higher proportion of

men were admitted with AMI in Canada than in the U.S. (72% vs 640/0 respectively.

p=O.OS).. but the mean age for men and women was similar in bath countries (66 years)

(Table 1). On average.. mean len!:,rth of hospital stay was 1.2 days longer in Canada than

in the U.S. (range 5.7-7.4 days vs 4.6-7.7 days. respectively). Rates of coronary
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angiography procedures were signiticantly lower in Canada (p~,O.OO1). ranging between

28~/0 and 43% among the Canadian hospitals and between 45% and 80~'o among the U. S.

hospitals. Rates of use of PTCA were also signiticantly lower in Canada (p',O.OOO 1).

ranging between 190/0 and 22~/0 among the Canadian hospitals and between 28% and 55~'o

among the U.S hospitals. ln contrast. it was noted that Canadian and U.S. patients had

similar rates of CABG procedures (range Il ~/à-20~/à vs 5(%-250;0. respectively. p=NS) and

similar rates of in-hospital mortality (range 80/0-11 % vs 0%-120/0. respectively. p=NS).

Average in-hospital costs per patient in Canada ($6.181. range $4.856-$6.456)

\Vere 40~o of the costs in the U.S. ($15.631. range $13. 130-SI8.773) (Table 2. Figure 7).

Indirect costs in Canada (mean $1.385. range $ 1.128-$1.438) were less than one-fourth of

indirect costs in the U.S. (mean $5,830, range $3,939-$9,387), and direct costs in Canada

(mean $4,796. range $3,728-$5,166) \Vere one-halfofdirect costs in the lI.S. (mean

$9,80 1. range $9.191-$10,225).

Table 4.3.3a
Resource utilization data on 967 patients admitted \Vith AMI
at 2 Canadian hospitals (n=215) and 7 U.S. hospitals (n=752)

Canada U.S. P Value

Age. mean years 65.8 66.0 *
Males. °'/0 71.6 64.2 0.05
Length of hospital stay. mean days 7.1 5.9 *
Coronary angiography, 0/0 30.7 58.6 <0.0001
PTCA,% 21.4 41.8 ·~O.OOO 1
CABG,% 18.6 16.6 0.53
ln-hospital death. ~Io 10.2 6.9 0.11

* (ould not bc calclllatcd bccallsc standard dcviation was not a,·ailablc.

PTCA = pcrcutancolls transillminai coronary angioplasty

CABG =coronary artt:ry bypass graft surgcry

Canadian hospitals spent proportionately less on indirect expenditures than U.S

hospitals (Table 2). The proportion of total costs attributable ta indirect costs was 220/0 in

Canada (range 22%-23%) and 36% in the U.S. (range 280/0-50%). Conversely. direct
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• costs represented approximately 78~/o of total costs in Canada (range 77~/o-78%) but only

640/0 in the U.S. (range 50~/o-72%). The $9.450 difference in total costs between Canada

and the lf.S. \Vas almost equally attributable to ditlèrences in direct costs and to

ditTèrences in indirect costs (530/0 and 47~/ô. respectively). Imponantly. diftèrences in

direct costs of coronary angiography. PTCA. and CABG procedures accounted for only

110;0 of the total ditference in costs between the Canadian and U.S. hospitals

Table 4.3.3b
Per patient in-hospital cost oftreatment of AMI at 1 Canadian (11=<215) and 7 li S

hospitals (0=752)''',

Canada (0/0) lf.S. (0'0 )

Total direct costs 4.796 (78) 9.801 (64)

Nursing 2.547 (42) 3.743 (24)

Angiography. PTe A & C ABG 1.510 (24) 3.541 (23)

• Pharmacy. laboratory & radio logy 663 ( Il ) l. 747 (II)

Other direct costs 67 ( 1) 770 (5 )

Total indirect costs 1.385 (12) 5,830 (36 )

Total in-hospital costs 6.181 ( 100) 15.631 (100)

'l' ln 1997 L;. S. dollars and t;xcluding physicians' t'Ces ~U1d costs rclated to diagnostic
proct;durt;s. nuckar rnt;dicinc. and cmcrgency mom.
PTCA = pcrcutancous transluminaI corona~' angioplasty

CABG :::: corona~' artcry bypass graft sllrgt;~

•
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• Figure 43.3

Costs oftreatment of .~MI al 2 Canadian hospitals and 7 U S hospitals
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* [n Il)l)7 U.S. dollars and ~xcllldil1g physicians' fe;;~s and costs rdat~d to diagnostic

proc~dur~s. nllcl~ar mt:dicin~. and cm~rge;;l1cy rooms.

Several sensitivity analyses were undertaken in order ta examine the etTect of our

assumptions. First. average cardiac catheterization laboratory cost per patient was

estimated in one of the Canadian hospitals according to the ditferent cost scenarios

described earlier. Using the "best case" scenario cost ($530 per patient), total in-hospital

costs in Canada decreased from $6,181 (using the "Iikely case" cast estimate) to $5.961

(380/0 of total costs in the U.S.). Using the "worst case'" scenario cast ($1.059 per

patient), total costs in Canada increased to $6.400 (41% of total costs in the lI.S.). In a

second sensitivity analysis. $500 per patient were added ta indirect costs at one Canadian

hospital ta offset missing depreciation costs. As a result. total in-hospital costs in Canada

increased ta $6.267 (400/0 of total costs in the V.S.) .
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ln a third analysis. Canadian dollar costs were canverted to U. S. dollars using the

following twa exchange rates: 1 CAD = 0.70 USD and 1 CAD = 0.80 USD. Total costs

in Canada were $5.769 in the tirst case and $6.593 in the second case (37% and 42°0 of

total costs in the U.S.. respectively). Finally. when the "worst case" cardiac

catheterization cast and the 0.80 USD exchange rate were used while simultaneously

adding the missing depreciation costs. total costs per patient in Canada increased ta

$6.918. representing 44% of total costs in the U.S. Thus. even when accaunting for

potential methodological limitations. total costs in Canada were less than halfthe costs in

the U.S .
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CHAPTER 5: DISCUSSION

Henlthcnre Expenditures in C~lnada and the United St~.tes

•

5./. / lntroducti0/1

Over the past four decades. total healthcare expenditures have been higher in the

LI.S. than Canada. and the gap in healthcare spending between the two countries has

widened throughout the years. Between 1960 and 1997. the proportion of gross domestic

product (GDP) spent on healthcare increased from S.5~/o ta 9..3%1 in Canada and l'rom

S.3~o to 14.00/0 in the U.S. (690/0 and 164% and Încrease. respectively) (Figure 5 1.1).

Studies have generally concluded that vinually the entire ditTerence in total healthcare

expenditures between the two countries is accounted for by ditTerences in the 1) costs of

administrative services. 2) costs of physicians' services. and .3) costs of hospital services

(2.4.35-38.41-48). [n mast of these studies. aggregate healthcare expenditures were

obtained from government publications and l'rom national public-use databases .

Figure S. 1. 1
Healthcare spending as percent of GDP in Canada and the Li. S.. 1960-19l)7

-CanaJa
1; ..

111 -

•
SOllrCl:s: Canadian Institlltc for Hcalth Information. National Hl:alth Expcnditurl: Trl:nds. 1975

1l)l)X. Ottawa. 1l)l)X. Hl:alth Canada. National Hcalth Expcnditurcs in Canada. O~ï\\"a. Il)l)7 .
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5./.2 ( "ost.'''' ofAc.lmiu/strat/ve Ser\'lo:s

Using 1987 data. Woolhandler and Himmelstein examined 4 components of

administrative costs in the Canadian and U.S. health care sectors. including insurance

overhead. hospital administration. nursing home administration. and physicians' overhead

and billing expenses (35). ln ail of these categories. per capita costs were several-fl)ld

higher in the U.S. than in Canada as national-level spending on administration reached

$100 billion in the U.S. but only $4 billion in Canada. This difference in administrative

expenditures accounted tor approximately 48% of the total ditlèrence in health care

expenditures between Canada and the U S.

In another study by Woolhandler and Himmelstein. state-Ievel administrative

costs were examined using 1990 data submitted to Medicare by most acute care hospitals

(36). Administration accounted for an average of 25% of hospitals' spending

nationwide. and administrative salaries accounted for 220/0 of the average hospitars

salary costs. No state had administrative costs comparable to those at most Canadian

hospitals. however. ranging l'rom 9% ta 1]% of total hospital expenditures (37-38). A

subsequent analysis by Woolhandler and colleagues examined 1C)C)4 Medicare data in

6.227 nonfederal hospitals and 5.201 acute care hospitals in the U.S. (36). The

proportion of total hospital costs consumed by administration in 19C)4 was 260;(). up from

25% in fiscal year 1990.

5./.3 ('osls (~f I)hysicialls . ,\;erl'in!.\·

From ]971 to 1985. the share of the GDP spent on physicians' services increased

by over 400/0 in the U.S. and by 100/0 in Canada (1). This difference has been primarily

attributed to the tàster increase in U.S. physicians' fees (2. 3C)-40). Studies have

generally concluded that, after adjusting tor differences in case mix of specialties.

physicians' incornes are higher in the lJ.S. than in Canada (2.41-44). In 1985. for

example, net incarne per otlice-based physician was $112.19c) in the U.S. but onlv

$73.607 in Canada (41-42).
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A study by Fuchs and Hahn concluded that. in 1985. the higher expenditures

related physicians' services were almast entirely explained by higher physicians' tees in

the V.S. (2). Fees were higher in the U.S. for procedure-oriemed services (U.S./Canada

ratio: 3.34). tor evaluation and management services (ratio 181). and for ail physician

services combined (ratio: 2.39). The higher fees charged by V.S physicians were

primarily attributable to the tàct that. compared to Canada. the (;.S. health care sector

uses a larger quantity of resources to produce a given quantity of physician services

(ratio: 1.84). An update ofthese ratios using 1987 data indicated that the US. sector

continued to employ even more resources to produce a given quantity of physicians'

services (ratio: 1.98).

5.1. .J ( ·oSI.\" (~r H()....pila! Service.....

Early reports have observed that most of the increase in hospital expenditures in

Canada and the U.S. are accounted for by increases in the use of real inputs per patient

day (45-46). In comparing 1981 and 1985 hospital wages in the two countries. for

example. it was found that V.S. wages were about 90~o ofCanadian wages (3). Because

hospital expenditures were higher in the U. S.. it was hypothesized that real inputs

ditlèred in the Canadian and U.S. hospital sectors. A subsequent study validated this

hypothesis by comparing the increase in real inputs between the Ontario and the U s.
hospital sectors (47). Between 1968 and 1981. real inputs per patient-day gre\v at an

average annual rate of < 10/0 in Ontario compared with an average an nuai rate of 5°10 in the

lI. S. It was also estimated that the increase in real inputs accounted for 14°:0 of the

increase in costs per patient-day in Ontario. as compared with 81 ~o in the V.S.

A similar analysis compared 1985 data on hospital expenditures and statling

patterns for ail acute care general hospitals in Ontario. British Columbia. New York. and

Calitàrnia (48). Wages and benefits alone represented 74~o of expenses in the Canadian

hospitals and 60% in the U.S. hospitals. The ratio of statT per adjusted day was lower in

Canada. mainly because the Canadian hospitals had only one third of non-c1inical staft'

day as compared to the U.S. hospitals. It was concluded that hospital expenses were

higher in the V.S. because hospitals employed a larger number of non-c1inical staff and
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expended a higher proportion of total resources tor non-Iabor inputs. such as capital

assets and supplies.

Fuchs and Hahn examined 1985 data on total health care expenditures in Canada

and the U.S. (2). Admission rates and numbers of hospital beds were similar in Canada

and the U.S. (136 vs 140 admissions per 1000 and 4.43 vs 4.20 beds per 1000.

respectively). There were more physicians per capita in Canada (2.05 vs 1.81 per 1nOO)

and hospital stays \Vere longer among Canadian patients (1.293 vs 994 days per 1000).

Interestingly. however. per capita spending related to hospital expenditures was 25%

lower in Canada than in the U.S. during the same year ($520 vs $698).

ln a subsequent analysis. Redelmeier and Fuchs compared 1987 costs ttlr acute

care hospitals in Canada and the U.S. (4) The number of hospital beds per capita was

390/0 higher in Canadian hospitals than in U S. hospitals. Canadians were admitted 10

hospitals more frequently than Americans. and length of hospital stay was longer in

Canada than in the U.S. In spite of these ditTerences. U.S. hospitals had 26~'ô higher

expenditures per capita and 39°/0 higher expenditures per admission. Even after

controlling for the 14% more complex case mix in the U.S. hospitals and tèJr the 4%

higher priees of resources in the U.S .. inpatient resources per adjusted admission were

24l'l'o higher in the V.S.

5.1.5 ( '()/I/rol!illg the ( 'osl....· (~fHOVJila! Sen'ices

The Canadian success in hospital cast containment has been primarily explained

by the superior regulatory strategies implemented for this purpose. Studies have

generally focused on global budgeting and government regulations as the principal

mechanisms of cost control in Canadian hospitals ( 1. 47). In Canada. individual hospitals

negotiate annuai global operating budgets with their respective provincial governments.

ln addition. capital expenditures (ne\-v tàcilities. equipment. major renovations) are

tlmded by variolls saurces (e.g.. donations. fundraising campaigns) but require the

approval of the same provincial agency. which generally also contributes ta the major

share of the financing. The pracess of centralized appraval prohibits hospitals from

accessing private capital markets and therefore limits their efforts ta suppart expansions
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of capacity. The etlèctiveness of this regulatory mechanism in controlling hospital

expansion and the ditfusion of medical technology in the Canadian heaIth care sector has

been described in several published papers (47. 49-51 ).

ln spite of the success in cost containmen1. the marked etlàrt in restricting the

purchase and use of modern technology in Canadian hospitals has resulted in a decreased

availability of modern medical equipment and techniques. For this reason. there is a

growing and ubiquitOllS contlict over the availability of modern technnlogy and the

quality of care of the Canadian health care system. One study. tor instance. demonstrated

tha1. compared with Germany and the U.S .. Canada has slowed the diffusion of organ

transplantation. radiation therapy. extracorporeal shock-wave lithotripsy. magnetic

resonance imaging. open-heart surgery. and cardiac catheterization (52) Because of the

less intensive use of equipment and personnel in Canadian hospitals. specialized

procedures are pertàrmed in a relatively small number of large hospitals The

centralization of procedure use. the reliance on retèrral. and the establishment of waiting

lists in Canadian hospitals has resl.llted in a fillier use of capacity. in less idle time fi)r

high cost equipment and personnel. and. consequently. in reduced hospital expenditures

(4)

A prominent example illustrating differences in the availability and use of modern

medical technology between Canada and the U.S. is that of the treatment of AMI. the

leading cause of morbidity and mortality in North America. It has been shown that the

use of invasive cardiac procedures in the treatment of coronary artery disease is strongly

atlècted by the availability of on-site cardiac catheterization and bypass slirgery (53-54)

Consequently. several stlldies have investigated ditlèrences in AMI treatment patterns

between Canadian and U.S. hospital. The general consensus is that rates of use of

invasive cardiac procedures following AMI are signiticantly lower in Canadian hospitals

than in U.S. hospitals.

The Survival and Ventricular Enlargement study examined differences in

treatment patterns and outcomes between 658 Canadian patients and 1573 U.S. patients

admitted to hospitals with AMI (JO). Compared ta U.S. patients. Canadian patients

underwent less frequent coranary angiography (350/0 vs 680/0. p<O.OO 1). PTCA

procedures (8% vs 22%. p<O.OO 1). and CABG surgery (5% vs 100/0. p<O.OO 1). ln
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another study. Tu et al. compared AMI treatment patterns between 224.258 elderly LI S.

Medicare beneticiaries and 9,444 Ontario e1derly patients (19). Rates of lise \vere

signiticantly lower in Canada than in the V.S for coronary angiography (7°'0 vs 35~/0.

p<O.OOO 1). PTCA (2~/0 vs [20/0. p<O.OOO 1). and CABG surgery ( [~/o vs 11%. p<:O.OOO 1).

The Global Vtilization of Streptokinase and Tissue Plasminogen Activator for Occluded

Coronary Arteries (GUSTO) trial examined ditTerences in treatment patterns tollawing

thrambolysis tor AMI among 23.105 Li.S. patients and [7.916 non-LrS. patients. which

also included Canadian patients (32. 54). A GUSTO sub-study reparted that rates of lise

\vere lower in Canada than in the L'.S. for coronary angiography (~jo ..o vs 1'2°'0

respectively). PTCA (Il % vs 29%) respectively) and CABG surgery (3~/0 vs I-t-~/o

respectively) (34).

ln spite of our substantial knowledge of practice variations in the treatment of

AMI in Canada and the U.S .. little is known about ditferences in the costs of treatment of

A~II between Canadian and U.S. hospitals. lt is also unclear if the more common use of

invasive cardiac procedures in the V.S aCcolints for higher in-hospital costs of treatment.

It is in this frame of mind that. in this thesis. a case study was llndertaken in arder to

determine 1) if there is a diftèrence in in-hospital costs of treatment of AMI between

Canadian and V.S. hospitals. and 1) if the higher rates of invasive cardiac procedures in

the V.S. account for higher costs of treatment. Costs of treatment were compared

between patients admitted with AMI at 1 Canadian hospitals and patients admitted with

AMI at 7 V.S. hospitals. Aggregate resource utilization and costs of treatment data were

collected from each hospital' s Transition cost accounting information system.

The results of the case study indicate that the lise of invasive cardiac procedures

was lower among Canadian patients than among V.S. patients for coronary' angiography

(31 % vs 59%) and PTCA procedures (21°!cJ vs 42%). In contrast. rates ofC ABG surgery

\Vere similar in the two countries (19% vs 170/0). Mean total costs per patient in the

Canadian hospitals ($6, [81) were 40% of the costs in the (J.S. hospitals ($ [5.63 1).

DitTerences in direct costs of invasive cardiac procedures accounted for :2 [t% of the

ditTerence in total costs while differences in indirect costs accounted for 48% of the

difference in total costs. Given the methodological limitations of the case studv.
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however. it is unclear how accurately the estimated case study costs represent the tnle

costs oftreatment in Canada and the U.S.

5.2 Aeeurney of C~lse Study Comp~lringCosts of Al\'11 Tre~ltment in C.lnad~l and

the United Stntes

j.2./ ('omplirisoll (?f ( 'CIse .\·tIlL~V Estimates with l'uhli.\·hed 1)ota

Few published studies examined in-hospitals costs of treatment of AMI in U S

hospitals (1 I. 55-56). but data on AMI treatment costs in Canada have not yet been

available. In one study. Paul et al. examined the costs of treating 178 women and 383

men admitted with AMI at a single university-atliliated U.S. hospital (II). It was

estimated that median direct costs per patient. excluding physicians' tees. were $13.548

tor women and $14.075 for men. In another study. Krumholz et al. examined the costs of

treating 2.628 Medicare patients (2:65 years of age) admitted with AMI at 32 Connecticut

hospitals (55). lVlean costs oftreatment. excluding physicians' tees. were estimated to be

$14.772. While the case study estimates of Canadian costs cannot be corroborated by

prevlOus studies. published data support the study's estimates of the costs in C.S

hospitals.

The case study' s cast estimates excIude costs related to physicians' services and

therefore underestimate the true total in-hospital costs of treatment of AM 1. Based on

published data. however. there is little reason to believe that the inclusion of physicians'

l'ees in the analysis will reduce the gap in costs of treatment of AMI between the

Canadian and U.S. hospitals. Physicians' fees have been shown to be higher in the U.S

than in Canada (1-2. 39-44) and including these costs in the analysis would have widened

the gap in total costs oftreatment of AMI between the Canadian and U.S. hospitals.

The results of the case study estimated that indirect costs were 220/0 of total costs

in the Canadian hospitals and 36% in the U.S. hospitals. These estimates are consistent

with previous studies examining differences ln administration-related hospital

expenditures in Canada and the US (25-38). If depreciation and hospital overhead costs

are similar at the Canadian and U.S. hospitals participating in the case study. then
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diftèrences in administrative costs may explain the 140/0 ditlèrence in the proportion of

total costs allocated to indirect expenditures.

5.2.1 ('"st! Study Limitatio/ls

Several potential limitations of the case study are worth mentioning. First. only :2

Canadian hospitals and 7 V.S. hospitals participated in this study. These hospitals are not

necessarily representative of ail Canadian and U.S. hospitals. and. consequently. the cast

estimates obtained may he different from the true. national-Ievel costs. In spite of this

limitation. the results of the case study are crucial for generating hypotheses for future

investigation. Second. although rates of invasive cardiac procedures were lower in the

Canada hospitals than in the U.S hospitals. it is possible that the Canadian patients were

readmitted to the hospital tor cardiac procedures alter their initial admission for AMI. [f

revasclliarization procedures were pertàrmed throughout the 3 ta 6 months tollowing the

initial admissions for AMI among Canadian patients. then total costs of treatment in the

Canadian hospitals should inc1ude the costs associated with such readmissions and

tollow-llp procedures. [n this case. the case study would have underestimated the costs of

treatment of AM[ in the Canadian hospitals and therefèJre overestimated the ditlèrence in

costs between the hospitals in the twa cOllntries.

Third. inter-hospital ditTerences in costs of treatment of AMI may be due to inter

hospital differences in cast accollnting practices. Several potential sources of

measllrement error compromise the accuracy of the estimated ditTerences in costs

between Canada and the V.S. The cost accounting choices that are made when

estimating the direct and indirect costs of individual products and services may

overestimate or underestimate the tnIe ditference in costs between the hospitals. Because

aggregate data were collected in this study. it is impossible to examine the etlècts of such

ditTerences on the cost estimates. Given the estimated difference in costs of treatment of

AMI. however. it is likely that an important ditTerence in costs will remain between

Canadian and U.S. hospitals even alter controlling for cost accounting ditferences.

Lastly. the methodology of the case study suggests that the cost estimates

obtained may suffer to a certain extent l'rom confounding bias. Two important limitations
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of the case study are that aggregate data and not patiem-Ievel data were collected from

each participating hospitaL and that the analysis did not take inta account ditTerences in

c1inical characteristics between the Canadian and U.S. patients. ln the absence of patient

level data. especially demographic and c1inical data. it was impossible to develop a well

specitied regression model to control for the intluence of confounding variables. if any.

upon the direct and indirect in-hospital costs of treatment. If the U.S. patients in the

study were aider and sicker than the Canadian patients. then the higher costs of treatment

in the V.S. wOlild be justifiable because aider and sicker patients incur more casts. In

this case. it would be said that the true costs oftreatment of Aivll in the U.S. hospitals ar~

lower than those estimated in the study. and that contounding overestimated the

ditference in costs between the t\Vo countries. It: on the other hand. it is the Canadian

patients that were sicker. then it would be expected that the true casts of treatment of

Arvll in the Canada hospitals are even lower than those estimated in the study. [n this

case. contollnding would have underestimated the difference in costs between the

hospitals in the two countries .

5.2.3 ( 'olle/usioIlS (~f ( "CIse SlIId,.r

The casts of treating patients with AMI in the Canadian haspitals participating in

this study were found ta be less than half the costs in the U.S hospitals. The ditlèrence

in total in-hospital costs between the Canadian and lI.S. hospitals was almost equally

attributable to ditTerences in direct costs and ta ditTerences in indirect costs. Nonetheless.

only one-tifth of the difference in total costs was attributable te the higher rates and direct

costs afangiography. PTCA. and CABG procedures in the U.S. hospitals. Consequently.

the reduction of the use of invasive cardiac procedures in the U.S. hospitals to the

Canadian levels may not have a large impact on the reduction of the casts of treatment of

AMI. Rather. cost containment in the U.S. hospitals participating in this study should

foclls on the reduction of the indirect costs associated with patient care .
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5.2.../ Fil/ure Directiol/s/or Health Services Researchers

Given the limitations of the case study. there are several methodological issues to

consider when designing future studies ta examine in-haspital costs of treatment of AMI

in Canada and the U.S First. the recruitment of a larger number of hospitals. both in

Canada and the U.S .. will increase the external validity. or generalizability. of the cost

estimates. Second. a larger patient sample size will increase the precision of the unit

costs under investigation in the study. Third. a longer time trame will capture

readmissions for cardiac procedures yielding measurements that more accurately estimate

total resaurce utilization Founh. the collection of patient-Ievel c1inical data will be

usefi.ll ta constnlct statistical models that will estimate costs of treatment white

controlling for the patients' demographic and c1inical characteristics. Estimated

ditTerences bet\\ieen Canada and the U.S. will not only reflect differences ln resource

utilization and unit costs but also differences in co-morbidity and severity of i!lness

Fifth. the collection of patient-level resource utilization data will allow researchers to

develop regression models investigating the intluences of ditTerent tàctors upon total

costs. Because patients within the same hospital are subject to the same accounting

system and will also tend ta have similar care. a model may be constructed tn examine

the effect of hospital of treatment on costs. Sixth. the collection of patient-Ievel cost of

treatment data will allow researchers to undertake inferential statistical testing to compare

costs of treatment between Canada and the U.S. Lastly. to the extent that the Transition

cost accounting information system will be used to compare costs between Canada and

the U.S .. the investigator will have to undenake a thorough analysis examlnmg the

accuracy of the system' s cost estimates at individual hospitals.

Several published studies have previously used the Transition cost accounting

system to estimate the costs ofhealth care services at individual hospitals. One study. tor

instance. compared the procedural and recovery costs between tVIO surgical techniques in

a single hospital: transcatheter coil occlusion and surgical patent ductus arterioslls closure

(57). Other studies examined the costs of caring for patients with suspected coronary

artery disease (59) and for injured patients discharged from trauma services (62-63) .

Several studies have also used the Transition system ta identify predictors of in-hospital
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costs in patients undergoing percutaneous balloon mitral valvuloplasty (58). abdominal

aortic aneurysm repair (60). and percutaneous transluminal coronary revascularization

(61). The primary limitation ofthese studies. hawever. is that very little information was

available in arder ta assess the accuracy af their measurements This is llntortunate

because several sources of measurement error may compromise the accuracy of their

estimated costs. ln generaL the accuracy of the Transition system' s measurements relies

primarily on the accuracy of the data extracted l'rom the hospital' s l'eeder systems and on

the hospital' s specifie choices tor estimating unit costs of products and services with the

Transition software.

5.3 Accurac)" of Transition's Mensurements

5.3./ Accur(/,}' of Ih/llsiliOIl ...... Feeder .\:r....·,em Daia

The Transition cost accounting system integrates large volumes of patient-Ievel

intormation in a single database. Raw data are typically transferred into the Transition

system from the hospital General Ledger. PayrolL Billing. and Medical Records systems.

The General Ledger and Payroll systems provide department-Ievel tinancial information

while the Billing and Medical Records systems provide patient-Ievel resource lltilization

and clinical intormation. respectively. In U.S. hospitals. patient-Ievel resource lltilization

is tirst recorded at individual patient care departments. subsequently transferred into the

Billing System. and tinally transtèrred into the Transition system. In contrast. Canadian

hospitals do not maintain billing systems and department-Ievel resource utilization data

are directly transferred into Transition' s data warehouse.

The assessment of the accuracy of Transition's tinancial. c1inicaI. and resource

lltilization intormation must consider two major sources of measurement error. The tirst

concerns the accuracy of the original data. i.e. the extent to \vhich the data in the tèeder

systems are recorded precisely and without bias. Because large quantities of data are

recorded in ditTerent hospital departments on a daily basis. measurement error may occur

due ta variations inherent to the individuals recording the data. l"rer-oh.....el1'er l'aria/ioll

results from inconsistencies between different individuals recording the data. and illlra-
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ohser\,(!r v(fria/ion..,· results from inconsistencies by the same observer on ditferent

occasions (19). The second source of measurement error concerns the accuracy of

Transition' s data. i.e. the extent to which the intormation in Transition' s data warehouse

accurately estimates the information that was originally recorded in the tèeder systems.

The tirst-Ievel analysis undertaken in this study suggests that the Transition data

warehouse is likely to contain information that is as accllrate as that recorded in its tèeder

systems The examination of documentation auditing of the feeder systems at a U S

hospital suggests that accuracy of data is not likely ta be compromised when intl1rmation

is transferred from one system to anather. Further. the survey of Canadian and Lr S

hospitals suggests that hospitals typically pertorm monthly audits to verify the accuracy

of the data in their different information systems. Thus. the results of this analysis

suggest that Transition data warehouse is likely to contain accurate tinancial and resource

utilization information as long as data verification is pertormed on a regular basis.

The current standardized use of hospital-based information systems also suggests

that Transition's feeder systems are likely to contain data that are both reliable and valid.

Financial information is generally recorded and manipulated according to generally

accepted accounting principles. taxation laws. and other government regulations. ln the

U.S .. hospitals that operate cost accollnting systems are bound by the guidelines set by

the tèderally-administered Medicare program and by the American Hospital Association

[n Canada. such hospitals are bound the Management Information System Guidelines.

which are national standards that provide an integrated approach to managing tinancial

and statistical data related to the operations ofCanadian health care organizations (64).

Similarly. the standardized use of c1inical information systems in Canadian and

U.S. hospitals suggests that their iVledical Records systems are also likely to contain data

that are accurate. Using the c1inical information recorded in the Medical Records system.

hospitals classity patients inta distinct diagnosis-related groups (DRGs). This

c1assitication is based on the patient's demographic and c1inical characteristics and

course of treatment in the hospital. The accurate classification of DRGs is important tor

U.S. hospitals because patient-Ievel reimbursement is based on DRG-specific charges

that are negotiated with private and public third-party payers. Similarly. the accurate

c1assitication of patients into DRGs is important for Canadian hospitals in the negotiation
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of yearly global operating budgets with provincial governments. An increase in the rate

of admissions of a resource-intensive DRG. tàr example. may allow the hospital to see its

budget increased in arder to defray the additional costs of providing services. ln the

province of Quebec. however. hospital reimbursement is not based on DRGs. Rather.

global budgets are based on adjustments of historical budgets and government regulations

such as zero-deficit laws.

5.3.] AccllraL}" of Ih.lIJsiliOIl 's ('ost I~:"'imales

The review of the Transition system methodology for estimating casts indicates

that several sources of measurement error may occur in the measurement of the direct and

indirect costs of products and services. First. the incomplete identitication of

intermediate products in patient care departments is likely to result in overestimated unit

costs ofproducts and services. Second. an incorrect estimation an intermediate product's

variable or fixed costs will result in an incorrect estimation of its tixed ands variable

costs. Third. the potential for measurement error may arise when financial managers

decide allocate indirect costs to direct cast centers based on impertèct cost drivers.

Finally. measurement bias may arise if the algorithm chosen ta allocate indirect cost

pools is not representative of the interaction between centers.

The survey of Canadian and U.S. hospitals llsing the Transition system indicates

that additional sources of bias may occur when Transition system costs estimates are

compared between two or more hospitals. First. differences in the c1assitication of direct

and indirect cast centers between hospitals may results in ditlèrential misclassitication of

costs. This type of measurement error is most likely to occur if hospitals outsource

selected patient care or non-patient care services. Second. the use of industry-wide RVL'

standards among hospitals will result in differential or non-differential misclassification

of costs, depending on whether the hospitals under comparison use the same standards or

not. Third. non-differential misclassitication may occur if distinct indirect costs are

included in one hospital's indirect cost pools but not in another's. Finally. measurement

errors may occur when hospita)s use different application rates or allocation algorithms to

allocate indirect costs to direct cost centers. Although different sources of measurement

S6



•

•

•

error have been identitied. it is unclear to what extent each of these potential errors may

atfect the estimates of the costs under study. Consequently. more elaborate studies must

be undertaken in arder to measure the etTect that each source of error may have on

estimates of unit costs of intermediate products as weil as on estimates of cast ditlerences

between two or more hospitals.

5.3.3 Fil/ure Directiol/s (or Heu/th Ser"h:es !<esean.:l1ers

It has been shown that the use of hospital-based information systems is

increasingly standardized in Canada and the U.S .. and that regular. internaI audits ofsuch

systems can identify sources of error and theretore increase the accuracy oftheir data. In

spite of these observations. the potential widespread use of the Transition system to

measure c1inical and resource utilization intormation relies primarily on the outcomes of

more quantitative analyses. Health services researchers interested in using the Transition

data warehouse to measure patient-Ievel resource utilization and c1inicaJ data are

encouraged to undertake validation studies examining the accuracy of the teeder system

data at individual hospitals. Audit documentation may or may not be sufficient to assess

the accuracy of the information in each of Transition' s teeder systems. It should be

noted. however. that the different types of data in Transition' s data warehOllse will only

be as accurate as the information recorded in their respective teeder systems. Errors in

the recording of c1inical diagnoses. for example. will be transferred from the ~1edical

Records system into the Transition system. unless they are identitied and rectitied before

the transfer of information takes place.

As tor errors compromising the measurement of costs. more extensive studies

must be undertaken in order to assess their individual etfects on the Transition system's

cast estimates. First. there is a need to examine the eflècts of using industry-wide RVUs

to allocate direct and indirect costs to intermediate products as compared to the RVUs

measured by individual department managers Second. researchers must measure the

magnitude of measurement error due to the miscIassification of fixed and variable

department-Ievel expenditures. Finally. the etfects of ditTerent allocation algorithms and
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cast bases for allacating indirect costs must be investigated sa as to minimize errors in

estimating the indirect costs of intermediate products.

5.4 Conclusions

Recent technalagical innovations and the increasing complexity of medical care

10 the Canadian and U.S. health care sectars have emphasized the need for a cost

etlective approach ta the care of patients admitted ta health care institutions. Popular

interest in comparing the Canadian and Lf.S. health care systems has incited researchers

to compare the provision of health care services in Canadian and U.S health care

organizations. This is especially true for Canadian and U.S. hospitals which devour one

third of total health care expenditures. a proportion that is much bigger than the total

costs of physicians' services. Nonetheless. the complexity in measuring medical resource

utilization and costs of treatment in health care organizations has resulted in only fe\v

studies examining differences in the costs of treating specifie diseases or providing

specitic services in Canadian and U.S hospitals .

The Transition cast accounting system integrates clinicat. resource utilization. and

tinancial intormation and is currently being used by several hospitals in Canada and the

U.S. to calculate the casts ofproducts and services used in patient care The potentialuse

of the Transition system tor estimating in-hospital costs of products and services.

ho\vever. depends on the accuracy of its measurements. The understanding of the

Transition system methodology is the first step to reducing measurement error \Vhen

using this system to estimate casts of treatment. The distinction between variahle. tixed.

direct. and indirect costs is crucial in order ta analyze costs at the procedure level It is

also critical to consider the etTects of inter-hospital variations in cost accounting practices

on the estimates Jf casts. The identitication of department-Ievel intermediate products

and the allocation of indirect costs are among the issues to consider. In future research.

the study methodology employed ta measure costs must be designed 50 that precision in

measurement is maximized and bias is minimized when estimating unit costs and

comparing costs oftreatment between hospitals .
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ln order to illustrate the use of the Transition system in health services research.

This thesis presented a case study comparing in-hospital costs of treatment of AMI

between :2 Canadian hospitals and 7 C.S hospitals. This investigation is timely as AMI

is the leading cause of morbidity and mortality in North America. Undoubtedly. the costs

of treating millions of Canadians and Americans for AMI imposes an important burden

on their respective health care systems. Although several studies have investigated

ditTerences in treatment patterns and outcomes between AMI patients in Canada and the

U.S .. little is known about ditTerences in costs of treatment of AI\11 between Canadian

and U.S. hospitals The results of the case study suggest that the cast oftreating a patient

with AI\tIl in the Canadian hospitals is less than half the cast in the U.S. hospitals. and

that cost containment in these U.S. hospitals should tocus on the reduction of indirect

costs related to patient care.
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