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The challenges posed by managed care, capitated
payments, and other restrictive hospital reimburse-
ment mechanisms such as diagnosis-related groups
(DRGs) provide an ideal setting for the implementa-
tion of activity-based costing (ABC) in hospitals. Cur-
rent health care practices and procedures such as
DRGs, patient-acuity systems, case management,
critical path analysis, utilization review, and others
can be used in the implementation of the ABC system.

ABC in the manufacturing sector has remained a
focal point of interest for practitioners and academics
for a number of years. Studies applying the basic prin-
ciples of ABC used in manufacturing firms to health
care organizations have appeared in health care jour-
nals only recently. However, a majority of the studies
of ABC in health care settings focus on a narrow ap-
plication of ABC to a department within the health
care organization. For instance, Chan' examines the
application of ABC to the costing of laboratory tests,
Ramsey? examines the application of ABC to the hos-
pital’s radiology department and a nursing station
and finally, Canby?® applies ABC to the X-ray depart-
ment of the hospital. In this article, I provide a frame-
work for the implementation of ABC for a health care
organization’s total operations and its specialized
services.

The study described in this article examines the ap-
plication of ABC to the hospital’s inpatient services.
Application of ABC to a hospital’s outpatient care
service requires additional considerations. Qutpatient
care generally involves a much larger number of units
of service with relatively small cost per unit. Also, da-
tabases on outpatient services and related costs are
often poorly developed and bills are often generated
at multiple sites. ABC can nonetheless still be applied
to a few selected high-volume and high-cost-low-
profit margin outpatient services using the principles
and techniques described in this article.

NEED FOR A NEW COST SYSTEM

In conventional cost accounting systems, direct
costs such as costs of specific services (e.g., use of the
operating room, diagnostic procedures, laboratory
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tests, pharmacy, and physical therapy) are billed di-
rectly to patients. However, indirect costs or overhead
for the entire hospital operation (including individual
departments) are typically accumulated and divided
by the total number of patient days to determine the
per diem cost. In this system, hospitals assume over-
head cost per patient day is the same irrespective of
the patient type, level of care, procedure being per-
formed, or length of stay.

However, not all overhead costs vary on a patient-
day basis. For instance, overhead costs relating to
admissions and registration do not vary with the
number of patient days but vary with the number of
patients admitted, that is, the cost associated with ad-
mitting patients is independent of length of stay.
Also, the cost per patient day is not the same across all
patients. Patients with short stays but who require ex-
tensive nursing support have a higher cost per patient
day compared to patients who require long stays with
minimal nursing attention. Therefore, conventional
hospital cost systems can report seriously distorted
cost per patient when patient care is diverse in terms
of either level of care (acuity) or amount of care (pa-
tient days).

Pricing, which historically has not been a key factor
in hospital marketing, is now an important criterion
through which hospitals compete for business from
large organizational buyers such as managed care
organizations (e.g., health maintenance organizations
[HMOs] and preferred provider organizations
[PPOs]), third party insurers, and employers. This
price competition and the resulting importance of ac-
curate cost information make the need for a new cost
system urgent in most hospitals.

ACTIVITY-BASED COSTING

ABC is an information system that maintains and
processes data on a firm’s activities and products/
services. It identifies the activities performed, traces
costs to these activities, and then uses various cost
drivers to trace the cost of activities to the final prod-
ucts/services. Cost drivers are factors that create or
influence cost and reflect the consumption of activi-
ties by the products/services. An ABC system can be
used by management for a variety of purposes relat-
ing to both activities and products/services.*

ABC involves a two-stage allocation process. In the
first stage, we assign hospital costs to activity pools
such as “admit patients,” “cardiac catheterization,”
“administer-ECG. tests,”-and.so-on. In the second

stage, costs are assigned from these activity pools to
individual patients, or units of episodic care, using
appropriate cost drivers that measure the patients’
consumption of these “activity resources.”

DEVELOPING THE ABC MODEL

This section details the development and imple-
mentation of ABC on a hospitalwide basis, weaving
together the principles and techniques of ABC with
current health care practices such as case manage-
ment, critical path analysis, acuity levels, and total
quality management (TQM). The steps in developing
and implementing the ABC model are outlined be-
low.

Step 1: Form a cross-functional steering committee

In order to establish a process for implementing
ABC, first form a committee that will ultimately be
responsible for the implementation and evaluation of
the ABC system. A cross-functional steering commit-
tee could consist of the following members:

1. RN case coordinators/case management special-

ists
. physicians
. accountant
. information systems manager
medical records personnel
. outside consultant (if necessary).

The committee and its members should meet regu-
larly with physicians, hospital staff, and management
to identify issues that could affect the implementation
of the ABC system, such as utilization of resources,
quality patient care, communication between the
nursing staff and physicians, information systems,
and process improvements. It is very important to
gain staff and physician support for the ABC system.
Personnel will more readily accept the new system if
they are educated about the nature of the system and
are concurrently involved in the development and
implementation phases.

a\gnu:.mm

Step 2: Identify case types/DRGs for analysis

Case types for analysis are typically selected based
on case volume (high volume), financial impact (high
cost, low profitability), variance measure (high vari-
ance from DRG estimate), quality assurance issues
(high risk), or special interest (new service). Also, for
initial analysis, case types with predictable hospital
delivery paths are selected. When a high-volume or
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high-cost case type is selected, a decrease in length of
stay (LOS) of even 1 day has a very significant impact
on costs.

Figure 1 shows a sample graph based on case vol-
ume and contribution margin (Price — Variable Cost)
per case for each DRG. DRGs in the top left quadrant
have the highest case volume and low margin. The
hospital is likely to gain the greatest benefit from ac-
tivity analysis and ABC analyzes these DRGs.

DRGs should not be the only classification system
used to develop and implement critical paths and the
ABC system. Cost distortions can result when DRGs
are broad based and include case types that are non-
homogeneous. In some cases, it might be more accu-
rate to use the International Classification of Diseases—
Ninth Edition—Clinical Modifications (ICD-9-CM
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diagnosis codes) instead of DRGs to analyze particu-
lar case types.

Step 3: Profile the health care delivery system

Using case management and critical path analysis,
perform activity analysis across all operations and
processes that are required to move the patient from
preadmission to discharge.

Case management is both a model and a technology
for restructuring the clinical production process to
ensure that a patient receives needed services in a
supportive, efficient, and cost-effective manner.
When integrating case management with the hospital
cost accounting system, two perspectives of case man-
agement should be considered: the hospitalwide sys-

FIGURE 1
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tems/processes and the direct patient care delivery
system or critical path. Analyzing the hospitalwide
processes involves examining in detail the activities
involved in the preadmission process, the hospital
stay process, and the patient discharge process. For
instance, in performing an activity analysis of the hos-
pital stay process, the hospital should review the fol-
lowing activities: ordering and receiving drugs from
the pharmacy, ordering and providing therapeutic
and diagnostic services, utilizing specialty services,
and using all the auxiliary services such as laundry,
dietary, administrative, and janitorial.

The direct patient care delivery system or critical
path analysis is an abbreviated report that shows the
critical or key incidents that must occur in a predict-
able and timely order to achieve the hospital’s medi-
cal and financial goals. Critical paths are tools that,
once individualized by the primary nurse and physi-
cian for a particular patient within the first 24 hours of
admission, are used on every shift on each consecu-
tive unit to plan and monitor the flow of care.’ Table 1
presents a sample critical pathway for acute myocar-
dial infarction for days 0-6.

Case management and critical path analysis are de-
veloped and implemented typically by a multidisci-
plinary group of staff consisting of physicians, nurses,
physical therapists, diagnostic specialists, quality and
utilization review specialists, and other support per-
sonnel. RN case coordinators/case management spe-
cialists act as liaisons between this group and the
steering committee formed for the implementation of
ABC (see Step 1). This linkage is crucial to ensure that
clinical information is available to the ABC team for
activity analysis and cost information is available to
the group developing the critical path.

Case management along with critical path analysis
proves a useful framework to analyze activities and to
collect data on the type and amount of resources
needed and actually used for the delivery of patient
care. The data can be used to determine where process
improvements can be made and where non-value
added activities can be eliminated.

Step 4: Aggregate activities

The number of different actions performed in a
typical hospital facility is so large that it is economi-
cally unfeasible to create an activity pool for each
separate action. Therefore, many individual actions
have to be aggregated to form a few separate distinct
activity pools. A single cost driver is then used to

trace the cost of these activities to different proce-
dures/patients. For instance, the different actions as-
sociated with the admissions/registration process
such as reservations/scheduling, inpatient registra-
tion, admissions testing, and patient placement are
aggregated into one activity pool—"admit patients.”
One must note that as more and more actions are ag-
gregated into an activity, the ability of a cost driver to
accurately trace the resources consumed by patients
decreases. On the other hand, creating separate activ-
ity centers for actions that are either similar or insepa-
rable just adds complexity to the ABC system without
providing any new insights into how resources are
consumed.

Step 5: Analyze cost flow using cost drivers

The hospital cost management system is used to
develop cost information on different activities along
the critical path from preadmission to discharge. The
procedure involves a detailed analysis of the com-
pany’s general ledger accounts. In collecting cost in-
formation it is necessary to combine certain ledger ac-
counts that are associated with use of similar
resources. For instance, salaries and fringe benefit
costs that are recorded in two separate accounts are
combined for the purposes of allocation. On the other
hand, it is sometimes necessary to examine individual
bills and vouchers relating to a particular ledger ac-
count when similar resources are consumed differ-
ently by different activities. For instance, the ledger
account Maintenance—Medical Equipment is exam-
ined to obtain maintenance expenses relating to med-
ical equipment in radiology, operating room, lab-
oratory, and other departments. Analysis of ledger
accounts is not a trivial task because there are over 300
different expense categories at a typical hospital and
the only information available for each account is the
account name and concise explanations of different
transactions.

First-stage cost drivers are used to trace the cost of
inputs into cost pools for each activity center (see Fig-
ure 2). Direct costs are directly assigned to activity
centers. For instance, salaries of employees working
entirely within an activity center (department) can be
directly assigned to that activity center. Common and
indirect costs are assigned to different activities cen-
ters using different first-stage cost drivers. Table 2
lists different first-stage cost drivers (allocation bases)
used to allocate hospital overhead costs to activity
centers.
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= Second-stage cost drivers are used to measure the
W g O £ & amount of activity resources consumed by different
© §8 é“ E g P procedures (DRGs) or patients (see Figure 2). Table 3
é’ tTeep §E &, lists second-stage cost drivers used for the different
§E9E2v8 SE activity centers.
EEEZTRERE §.2
3 . Step 6: Educate hospital staff about the ABC
”‘g é—éj system
D a
l% 'FC:, é £8 -1 §'jn.°s°‘§ On-site training seminars are held throughout the
Al §8e8 S 593 design and implementation stage to introduce and
oa ESe 225 educate hospital administrators, nurses, and physi-
il e cians to the concepts and benefits of ABC, case man-
agement, and critical path analysis. Hospital staff
- " i meetings are used to report progress and to discuss
o R & £ any problems that the steering committee has encoun-
A 5 ’:Eé £ ’?é tered. These seminars and periodic meetings have
R z & two main objectives: to ensure that the design and
% = implementation are appropriate and to build com-
ol o8 £ mitment to the ABC and case management system
s 2308 B among the hospital staff.
= g E :% '% ‘§ _;5 g g Step 7: Evaluate and analyze data and results
g 15 [ =
= v o ABC systems in combination with case manage-
4 ment and critical path analysis provide crucial fi-
T & & > nancial and clinical measures to conduct variance
w| 85 5 B analysis and evaluate the efficiency of the health care
3 § g gy =8 & delivery system in terms of achieving expected pa-
. R [ _'E 8 ‘é tient outcomes, timely discharge of patients, appro-
2% ySEEe priate utilization of resources, and cost control.
= Q - Variances can be categorized into the following:
o " 1. Patient variances: These are due to complications
8 0 _g or changes in the patient’s health, for instance,
-“| 28 =~ g g conditions such as allergic reactions, infections,
E g 2« 7 &; 333 1 é ?B diarrhea, and hemorrhages that affect LOS and
B2eessop 9 X costs.
€2 é § wgf B ”8 %: 2. Caregiver variances: These can be due to physician
5 i 3 v o¥a variances or nursing variances. Examples in-
= clude inappropriate use of equipment, untimely
2 tests, insufficient protection, inadequate dis-
i-é charge planning, failure to promptly notify ap-
a o p(;opr:te personnel, and inadequate patient
& education.
= 3. Environmental variances: Causes for these vari-
2 %0 ances include equipment breakdown, unavail-
‘51 8| B able beds, scheduling problems, lab delays, and
g e Tl 2g® g & power outages.
Bl E Tl 825§ 5 4. Price variances: These are variances caused by
e % <| 288 e paying higher than budgeted prices for supplies,
=t O & a) drugs, instruments, and labor.
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TABLE 2

FIRST-STAGE COST DRIVERS

Hospital overhead costs

First-stage cost drivers

Labor-related Supervision

Personnel services
Equipment-related Insurance on equipment
Taxes on equipment
Medical equipment depreciation
Medical equipment maintenance
Space-related Building rental
Building insurance
Power costs
Building maintenance

Central administration*

Central service'

Medical records, and billing/
accounting

Cafeteria

Information system

Service-related

Laundry
Marketing

Number of employees/payroll dollars
Number of employees

Value of equipment

Value of equipment

Value of equipment/equipment hours used
Number of maintenance hours

Space occupied
Space occupied
Space occupied, volume occupied
Space occupied

Number of employees/patient volume
Quantity /value of supplies
Number of documents generated /patient volume

Number of meals/number of employees

Value of computer equipment/number of programming
hours

Weight of laundry washed

Patient volume

*Central administration costs include salaries of the president, vice president, and other central administrative staff.
*Central service costs include supplying, reclaiming, and sterilizing supplies such as gloves, needles, glassware, syringes, linens, surgical

packs, and instruments.

5. Efficiency variances: These usually include dupli-
cated tests or labwork due to faulty procedures,
wastage, patient delay, inadequate credit and in-
surance screening, staffing schedules, inefficient
records location and retrieval systems, absentee-
ism, and medication dispensing errors.

A variance analysis report for each activity center is
completed during a patient’s stay at the hospital. The
report, in addition to providing patient identification
and medical information, lists the different categories
of variances, possible reasons for the variances, and
resources lost or consumed as a result of the negative
variances. Resources consumed are measured in units
of cost drivers used specific to each activity center, for
resources con-

sumed is measured in number of relative value units
(RVUs).

Figure 3 illustrates the application of variance
analysis under an ABC system using a hypothetical
example based on costs associated with the nursing
care activity pool. Although the variance analysis pro-
posed under the ABC system is similar in structure to
a traditional variance analysis, there are two signifi-
cant differences. First, since under the ABC system
variance analysis is applied to each activity pool
rather than the entire hospital’s operation, more ho-
mogeneous cost pools and more causal cost drivers
are used in the analysis. Second, with the use of a de-
tailed variance analysis report and the emphasis on
“activity analysis” under the ABC system, hospital
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TABLE 3

SECOND-STAGE COST DRIVERS

Activity center Activities Cost drivers
1. Admit patients Reservation/scheduling, inpatient registration, billing and Number of patients
insurance verification, admission testing, room/bed /medical admitted
assignment
2. Cardiac Scheduling, prepare patient, administer medication, cardiac Number of procedures by
catheterization catheterization, film processing, interpret results, patient type*
education
3. Administer ECG  Scheduling, prepare patient, perform ECG procedure, interpret Number of tests
tests results
4. Provide meals/ Plan meals, purchase supplies, prepare food, deliver food, clean and Number of meals by type*
nutritional service sanitize
5. Administer Obtain specimens, perform tests, report results Number of tests by typet
laboratory tests
6. Provide nursing  Transport patients, update medical records, provide patient care, Number of Relative Value
care patient education, discharge planning, inservice training Units
7. Dispense Purchase drugs and medical supplies, maintain records, fill Number of medication
medications medication orders, maintain inventory orders filled
8. Provide therapy = Schedule patients, evaluate patients, provide treatment, educate Number of hours by type
patients, maintain records
9. Perform diagnostic Schedule patients, perform procedures, develop film, interpret Number of procedures by
imaging results, transport patient type’
10. Operate patient Schedule patients, order supplies, maintain supplies, instruments & Number of hours of surgery
equipment, provide nursing care, transport patient by surgical suite type

*Cardiac catheterization procedures include therapeutic procedures such as angioplasty, thrombolysis; and diagnostic procedures such as
left heart catheterizations, ventriculography, and coronary angiograms.
*Different meal types include special meals, regular meals, and snacks.
tLaboratory tests include pathological tests, chemical tests, blood tests, immunological tests, and nuclear medicine.

SDiagnostic imaging procedures include routine radiographs of spine, neck, chest, and extremities; mammography; and fluoroscopic
procedures such as gastrointestinal series, barium enema, and gallbladder examinations.

administrators are better able to pinpoint weaknesses
in the health care delivery system and focus their im-
provement efforts.

NUMERICAL EXAMPLE OF ABC IN HOSPITALS

To provide a numerical example of ABC in hospi-
tals, assume the following information:

St. Joseph Hospital offers two services/procedures, DRG
1X1 and DRG 1X2. DRG 1X1 is a procedure requiring
high-acuity care with a 5-day stay (LOS = 5 days) in the

i : vhich atient is moved to a nursing

home. DRG 1X2 is a procedure requiring low-acuity care
with a LOS in the hospital also of 5 days.

Conventional cost system:

The cost of the two procedures under the conven-
tional cost accounting system is computed in Table 4.
Note that direct costs are all costs that can be directly
assigned to the patient or DRG including physician
fees, direct nursing costs, room costs, medications,
laboratory tests, and therapy services. Hospital over-
head allocated includes hospital and departmental
overhead that is not directly assigned to the patient or
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FIGURE 3

ILLUSTRATIVE EXAMPLE OF VARIANCE ANALYSIS UNDER AN ABC SYSTEM

Assume the following information for the nursing activity center of St. Joseph Hospital for the month of September:

Nursing Activity Center
Cost Driver = Number of Relative Value Units (RVUs)

Budget
Activity Level = 600,000 RVUs
Overhead Costs = $2,700,000
Budgeted Cost per RVU = $4.50

Actual
Activity Level = 641,331 RVUs
Overhead Costs = $2,661,523
Actual Cost per RVU = $4.15

Information obtained from the Variance Analysis Reports of all patients for the month of September.

Patient Variance = 8,231 RVUs
Caregiver Variance = 11,624 RVUs
Environmental Variance = 14,275 RVUs
Efficiency Variance = 7,201 RVUs

Summary Variance Report for Nursing Activity Center*

Actual Costst

Flexible Budget

Budgeted Costs*

(based on actual quantity)

641,331 RVUs x $4.15/RVU
=$2,661,523

641,331 RVUs x $4.50/RVU
= $2,885,989

I

600,000 RVUs x $4.50/RVU
= $2,700,000

l

Price Variance
= $224,466 (F)

Quantity Variance
$185,989 (U)

Patent Variance = 8,231 RVUs x $4.50/RVU = 37,039.50 (U)
Caregiver Variance = 11,624 RVUs x $4.50/RVU = 52,308.00 (U)

Environmental Variance = 14,275 RVUs x $4.50/RVU = 64,237.50 (U)

Efficiency Variance = 7,201 RVUs x $4.50/RVU = 32,404.50 (U)

*It is recommended that individual cost drivers be used for different activity pools in analyzing price and quantity variances. In this
example, it is assumed that a single cost driver—number of RVUs—adequately captures the consumption of resources in this activity

center.

*Here overhead costs for the Nursing Care Activity Center are assumed to be essentially variable in relation to the cost driver used (number
of RVUs). For fixed costs, variances can be further divided into strategic and operational capacity variances.
*For simplicity, budgeted activity level is assumed equal to standard activity level.

DRG. In a conventional cost accounting system, over-
head is allocated on a patient-day basis, as follows:

Hospital overhead allocated / patient-day =
Hospital overhead costs / Number of patient days =
$10,832,673 / 54,838 patient days =
$197.54/patient day

Activity-based cost system:

Let us next assume that St. Joseph Hospital has ana-
ment and criti-

cal path analysis and has identified 10 activity centers
(Figure 2) and its first- and second-stage cost drivers
(Tables 2 and 3, respectively). It has also analyzed the
activities involved within each of the activity centers.
Figure 4 presents the analysis of 1 of the 10 activity
centers, Perform Diagnostic Imaging Pool, as an illus-
tration.

As shown in Figures 2 and 4, the hospital has deter-
mined the amount of overhead cost traceable to each
of the 10 activity centers and has computed the over-
head rate for each activity center using first- and sec-
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ond-stage cost drivers respectively. In Table 5 these

TABLE 4 rates have in turn been used to assign the hospital

overhead costs to the individual patients/DRGs
COST UNDER CONVENTIONAL COST based on the actual number of activity transactions.
ACCOUNTING SYSTEM Note from Table 5 that the use of ABC has resulted in

$3,079.78 in overhead cost being assigned to DRG 1X1
DRG1X1 DRGIXZ  and $835.11 in overhead cost being assigned to DRG

3 1X2. These amounts are used in Table 6 to determine
Patient days 5 5 the total cost of DRG 1X1 and 1X2 under ABC. For

Birecftci’St il o %'gg;gg 5’2'3‘;;'28 comparison purposes, we also present costs for DRG
(()g}: aiiecnots dzys xa1897 54) . : 1X1 and 1X2 under the conventional cost system (see
B : $9.43870  $3,408.70 Tabl.e 4). Under the conventional cost system, DRG
1X1 is undercosted by over 22 percent and DRG 1X2 is

FIGURE 4

GRAPHIC EXAMPLE OF ABC ACTIVITY CENTER: PERFORM DIAGNOSTIC IMAGING POOL

Activity Pool: Perform Diagnostic Imaging
Overhead cost allocated: $942,443*

First-stage
cost
assignment
using cost
drivers
(Table 2)
} 4 b 4 v v bl
Schedule Perform Develop Interpret Transport
_Procedure | | Procedure | | Film _ | | HResults | | Patients
$4.32 test $594,271 $194,631 $46,412 $38,020
Second-stage
COSF t v v v v v
S3sanmen $4.32 / test $12/RVU $7/ film $1.67 / film $3.10 / minute
using cost
drivers
(Table 3)
v b 4 v v v

$37.30 / Procedure AAA

Procedures $14.61/Procedure BBB
$13.74 / Procedure CCC

*These are overhead costs relating to the activity center. Direct costs such as salaries of the radiologists, technologists, technicians and
staff, cost of supplies and depreciation and maintenance of screening equipment etc. are directly assigned to the activity pools.
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overcosted by almost 5 percent. Using ABC, we
have been able to identify the overhead costs
that are traceable to each DRG/ patient based on
consumption of activity resources and thus ob-
tain more accurate cost data.

Accurate costs reported by the ABC systems
reduce the risk that poor case-mix decisions,
faulty pricing decisions, and suboptimal capital
budgeting decisions will be made because of in-
accurate costs. This risk can be particularly high
when competitor hospitals can take advantage
of a hospital’s poor decisions that can occur as a
result of inaccurate costs.

ABC is a relatively new concept for hospitals.
Integrating ABC with case management, critical
path analysis, and other hospital control pro-
cesses represents an exciting new development.
It provides a structured approach to analyzing
activities, costing services, reducing costs, and
improving quality. In addition, it brings to bear
the skills of employers from different functional
areas of the hospital and helps generate ideas
and innovative solutions to the problems at
hand.

There are numerous challenges in implement-
ing an ABC system in hospitals. First, collecting
the data needed to establish an ABC system is
time consuming and expensive. An ABC system
is much more complex and detailed than a tradi-
tional cost system because costs are allocated to
different activity pools and each of these pools is
further broken down into several separate activi-
ties. This requires detailed analysis of financial
accounting records as well as inquiries and inter-
views to identify and gather costs and other in-
formation on specific activities. In some cases,
information required for an ABC system is al-
most impossible to obtain. Also, the statistical

analysis required to allocate costs is much more com-
plex for an ABC system. Another barrier to success-
fully implementing the ABC system is that many or-
ganizations view it as a quick fix and purely an
exercise in accounting concerned only with develop-
ing better cost data. A successful implementation of
an ABC system requires a comprehensive paradigm
shift in management—a move from a functional de-
partmental view of the hospital management struc-
ture to a more cross-functional view of hospital activi-
ties and processes. This requires reeducation of the
entire organization from physicians to nurses to ad-
ministrative staff. For this to happen, the initiative
and impetus for change should come from senior
management. Very often, changing management’s
perspective is far more complex and challenging than
designing the system.

This article introduces the application of ABC to the
management of hospitals. As more and more hospi-
tals gain experience with ABC, their shared experi-
ences will provide further insights into the integration
and implementation of ABC in hospitals.
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