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Abstract

This manual introduces the Management Accounting System for Hospitals (MASH). MASH isa
framework used for tracking and analyzing a health facility’ s services, resources, and costs. It
provides the means for both routine management control and the initiation and management of
change and is a useful tool for examining costs in connection with productive efficiency. MASH is
built around 12 interrelated Excel spreadsheets. All the spreadsheets are structured by cost centers;
four involve entering primary data and the other eight use that data to perform cal cul ations and
analysis. While MASH was designed primarily for hospitals, it is easily modified to suit any health
care organization — its potential users are facility administrators and department heads, purchasers of
care, regulators and auditors of performance, and financing and operations analysts. Its devel opment
grew out of work done by the Partners for Health Reformplusin the public hospital system in Jordan.
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1. Introduction

This manual introduces the Management Accounting System for Hospitals (MASH). MASH isa
framework for tracking and analyzing a health facility’s services, resources, and costs. It provides the
means for both routine management control and the initiation and management of changeandisa
useful tool for examining costs in connection with productive efficiency. MASH helps make
management of resources and services transparent and comprehensible for al partiesinvolved.

1.1 MASH: Audience and Purpose
MASH has awide potential audience that can employ it for a variety of purposes.
1. Hospital managers, who can use it for tasks such as:

A Setting realistic and competitive prices

~  negotiating contracts with purchasers of care

~  keeping clinical volume and capacity utilization at efficient levels
~  modeling the cost and revenue impact of structural change

~  demonstrating cost and productivity performance to customers, auditors, financing
agencies, and regulators,

2. Hospital department heads who need to assess financial performance against budget
targets, monitor cost structures, and track the impact of different care and management
strategies on the department’ s efficiency and financial performance;

3. Purchasersof care who need to compare the performance of different hospitals and make
decisions about national funding and selective contracting;

4. Regulatorsor auditorswho have responsihility for evaluating hospital performance and
need to assess hospitals according to internal and external norms;

5. Health financing or operations analysts who have responsibility for advising on policies of
resource allocation, care purchasing or hospital management.

Which of these will be the primary beneficiaries of MASH will depend on the degree of
centralization of the health system, the nature of financing arrangements, and other circumstances.

While MASH is designed primarily for hospitals, it is easily modified to suit any health care
organization — ambulatory health care center, family practice association, or integrated health system
—that isinterested in managing its operations in cost-efficient ways.

1. Introduction 1



1.2

How MASH Works

MASH is an Excel workbook built around 12 interrelated spreadsheets. Four of these involve
entering primary data and the other eight use that data to perform calculations and analysis. All the
spreadsheets are structured by cost centers — organizational units with distinct function, output,
technologies, and management targets. (Chapter 4 deals with cost centersin more detail.) Cost centers
are separated into those that produce services for which an organization is paid (final or revenue-
earning cost centers) and those that provide support services (intermediate administrative and
diagnostic centers). All the costs of the hospital are ultimately borne by the revenue-earning services.

MASH performs two important analytical procedures — variance analysis and break-even
analysis (see Chapters 9 and 10) — which together assist managers in deciding how to reorganize the
mix of servicesin the face of revenue losses or gains. They specify the amount of change in either
activity volumes, costs, or reimbursement rates that cost centers might need to make to offset the
shortfall of revenue in agiven cost center.

MASH is a management accounting system. In contrast to traditional financia accounting,
which is highly standardized and normally mandatory, management accounting is an optional tool
that uses a variety of techniques designed to support managerial decision making. Management
accounting systems are configured to meet the routine needs of managers by taking into account such
things as how the facility ispaid for its services, what financial information regulators and payers
require, and what management or administrative units exist within the organization. MASH does have
some of this flexibility (and future versions plan to have more) but its current form reflectsin large
part a particular system — public hospitals in Jordan —where a considerable amount of field
development and testing of MASH took place.

1.3

The Manual

This manual explains the principles underlying MASH and the steps that need to be taken to use
it. Although the spreadsheets are the core of the tool, the manual has not been structured directly
around them. The reason for thisis that the basic concepts necessary to understand when
implementing MASH do not fit neatly into a strict spreadsheet-by-spreadsheet approach. Some of the
important principles do not link directly to any spreadsheet and others are crucial to al of them.

Instead, this manual is structured around three key procedures:
1. Establishing the framework of the cost accounting

~  cost definition
~  services and output
A cost centers

2. Collecting and calculating costs

! The next version of MASH will be based on an Access database application that can interface with the user
through attractively designed data entry screens, tabulated reports, and graphs. That version will adapt readily
to country- and facility-specific settings including local accounting standards and organizational reality by
allowing users to more easily choose their own cost centers and cost categories.
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~  principles of cost calculation
~  procedures for costing of key cost categories (labor, supplies, equipment)
3. Anayzing the data

~  fully loaded revenue-earning cost centers
~  fixed and variable costs

~  variance analysis

~  break-even analysis

At the end of each chapter, there is a section entitled “Worksheets.” In this the reader is shown
how the material discussed in the chapter relates to the spreadsheets. For the analytical chapters there
are also case studiesillustrating how the spreadsheets can be used and interpreted.

Since there is not a direct and unique relationship between the topic of each chapter and
particular spreadsheet, the manual also includes, for ease of reference, an annex (Annex A)
summarizing the content of each worksheet and showing how the 12 of them are related.

A second annex (Annex B) presents the results of field testing the system in the public hospital
sector in Eritrea.

1.4 How to Get Started

Table 1 outlines the various steps involved in setting up and implementing MASH. The present
manual focuses on explaining the data requirements and analytical possibilities of MASH. These are
put into context in Table 1, which also highlights the activities involved in establishing and
maintaining the system.

In al these steps, the user should bear in mind the important principle of customizing the cost
accounting system to serve his managerial needs.

1. Introduction



Table 1.

MASH: Summary Implementation Guide

Reference* Objectives Steps
A Prepare for MASH p Present MASH agenda to managers and staff
implementation
p Setup a task force
p Plan MASH implementation activities
p Estimate resources required to implement MASH (staff, skills, time, information, financing)
and determine need for external support including funds, training, and technical assistance
p Obtain the necessary support to implement MASH
B Structure hospital p Review cost center definition and criteria
by cost center . . N . —_
Chapt_er 4 y p Review hospital organization chart; as well as functions, activities, resources, products,
Exercises 1 & 2 costs, and management by organizational unit
p ldentify cost centers
p Classify cost centers into final and intermediate ones
C Establish p Define clinical and logistical outputs (services or products) by cost center
appropriate
Chapter 3 Eé)cegures for o ldentify suitable volume indicators for those outputs
Exercise 3 p ’ .
metasiirlng service p Modify the proposed list to minimize indicators not covered by reporting
outputs
p Arrange for additional reporting if absolutely necessary
p Ensure that data collection forms and data entry and processing are well designed and
implemented
D Establish p Review and modify human resource and labor cost accounting staff and payroll by category,
Chapter 4 appropriate work time, variable payments
E ise 4 procedures for ) I . . i
xercise measuring costs p Review and modify fixed asset and depreciation accounting: value of buildings, floor space
and resources by cost center, value of medical and other equipment by cost center; depreciation
accounting rules and computations
p Review and modify drug inventory and flow accounting by cost center
p Review and modify accounting of hospital revenues and disbursements (e.g., billing for care
and paying hospital bills)
E Select allocation p Select allocation statistics for indirect costing
statistics
Chapter 5 & 6 p Select allocation statistics for step-down cost allocation
Exercises 5 & 6
F Implement MASH p Install computers for centralized data entry and report production
database . ) .
p Train IT (information technology) staff
p Schedule submission of primary data for data entry
p Schedule report updates and dissemination
G Ensure p Train department-level staff on primary reporting
. sustainable use of
Exercises 7&10 MASH p Conduct data audits
p Establish standard procedures for the use of MASH data in hospital management
p Determine the use of MASH to comply with Ministry of Health reporting requirements
p Set up and gradually expand the facility to automate primary reporting and improve manager
access to MASH database resources
p Based on initial experience, determine additional resources required for MASH use (extra
staffing, funding, space, computers)
Phase in p Pre-test labor accounting and other tools,
implementation . -
p Pilot them on a sample of facilities
p Learn from promptly shared best practices

* Relevant manual chapters and training materials exercises

MASH Manual




2. The Nature of Costs

Hospital resour ces are central to cost accounting. Resources used in the production of hospital
services — asin any production effort —include labor (human resources), material and supplies,
eguipment, and other assets, including buildings and land. Knowing the quantity of resourcesis often
an important first step in costing. Quantities of resources can also serve as proxy variables for
alocating shared costs (see Chapter 5). Worksheets 1 and 2 record various resources.

Hospital cost accounting (otherwise named “ costing” throughout this manual) assigns
monetary valuesto those resour ces involved in the hospital operations. This *“monetarization” of
resourcesis away of converting amixed bag of inputs into a common measure, and this greatly
facilitates planning and management.

The MASH approach focuses on the “production” costs of patient care —i.e., those costs that are
directly relevant to the care of patients at a hospital. Costs that may be incurred by a hospital in its
other, broader mandates, e.g., teaching and research, would only be included to the extent that they
have a bearing on patient care. There are a number of different ways to categorize production costs.
Resources that are similar in nature are grouped together: “labor,” “supplies,” “ equipment,”
“buildings,” and “land” are common general categories to one of which most individual resources
could be unambiguously assigned.? Each of these categories can be further subdivided (* supplies’
into, for example, “pharmaceuticals,” and “office supplies’) creating the possibility of alarge number
of different classification systems. Each country tends to have its own dightly different cost
breakdown usually set out in public and general accounting standards or guidelines. The key feature
of agood classification isthat it is comprehensive and non-overlapping.: Worksheets 3, 5, 6, and 7 all
explicitly use these cost categories in the structure of their spreadsheet.

Because costs are usually estimated over a defined one-year period, an important distinction
needs to be made between those resources which are consumed within the year (recurrent) and those
which are longer-lived (capital goods or fixed assets).

Recurrent costsinclude costs of Iabor, pharmaceuticals and medical supplies, meals, linen and
clothing, utilities (water, gas, heat, electricity), maintenance and repair of buildings and equipment,
laundry, cleaning, business travel, office supplies, communication, and transportation services.
Annual accounting of recurrent costs is conceptually straightforward.

Capital costsinclude the costs of larger office equipment and medical equipment and vehicles
that are usually incurred through a one-time payment even though the items are used over a
considerably longer period. Annual accounting requires the transformation of these capital cost into a
regular stream of equivalent annual or recurrent costs over the life of the asset. Thisisdone by a

2 “Other” is a useful, sometimes necessary, catch-all category for those costs that do not fit easily into defined
groupings. However, the fewer the costs allocated to this miscellaneous category the better.

3 Services such as maintenance and activities such as training are often identified as cost categories because
there is little to be gained from attempting to tease out the separate resource components. This causes few
problems when these costs represent a relatively small proportion of overall costs.
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process called “depreciation” that estimates how much of an asset is used up each year. An
organization that annually puts aside the sum calculated through depreciation should have enough
funds by the end of the asset’ s useful life to be able to replace the worn out asset with anew one.
Details on how to calculate depreciation are provided in Chapter 6.

There are other important ways of categorizing costs:

“Direct” and “indirect,” for example, refer to the way in which the costs have been attributed
to or associated with a particular cost center (see Chapter 4 for more on cost centers). Costs that can
be easily attributed to a particular cost center are termed “direct costs.” Some resources are shared
between cost centersin away that cannot be easily teased out. They can only be alocated (i.e., shared
out) to a particular cost center indirectly, using some kind of proxy variable (or cost driver). Costs
calculated in thisway are termed “indirect costs.” The cost driver might be a measure of resources
(e.g., number of staff, area covered) or of outputs (e.g., number of patients treated) or even of other
costs (indirect costs are sometimes allocated in proportion to direct costs). The crucia feature of the
cost driver isthat it should mirror as closely as possible the amount of activity being costed indirectly.
Chapter 5 and 6 describe thisin more detail.

“Direct” and “indirect” refer to the way the costs are measured. “ Fixed” and “variable’ are
terms that describe how costs vary when output increases or decreases. Costs that do not vary when
output changes are termed “fixed”; those that do are termed “variable.” These terms are sometimes
confused with the categories “ capital” and “recurrent.” It is true that capital costs (involving one-off
payments) are often fixed (and do not change with levels of output). An example would be building
costs. And many recurrent costs (e.g., drug supplies) are variable. But recurrent costs can aso be
fixed. For example, building maintenance and most salary costs while made routinely are relatively
constant and independent of output. Chapter 8 describes more about fixed and variable costs and the
importance of the distinction when it comesto analysis.

Total costsreflect the entire costs of keeping a cost center in operation. They include direct
costs — those unambiguously associated with the cost center — and a share of the assigned indirect
costs: total direct costs plustotal indirect costs equal total costs. Looked at from another angle, total
costs are the sum of all capital and recurrent costs or the sum of all fixed and variable costs. MASH
draws a distinction between these total costs and what are termed full costs. Full costs are really only
relevant to so-called revenue-earning cost centers (see Chapter 4). They consist of the costs of the
(revenue-earning) cost center itself, plus the allocated share of costs of the intermediate cost centers
that precede it on the step-down allocation chart (see Chapter 7). Worksheet 4 calculates full (total)
costs and Worksheets 8, 9, and 10 calculate full fixed, full variable, and full labor costs respectively.

Finally, there are a number of waysthat costs can be put together with output variables to
generate useful information about the behavior of costs. Unit costs are costs per unit of service or
product. Two measures are used:

Average cost isthe total cost of production divided by the number of units of service both
measured over a specified accounting period. Average costs will tend to fall asthe amount of activity
or output increases. Thisis because fixed costs are shared out among more and more units. This
phenomenon is called “economies of scale.” The higher the proportion of total costs that are fixed, the
more pronounced this effect will be. The average full cost of revenue-earning centers represents the
price that hospitals need to charge for their servicesin order to cover all the hospital’ s costs.

Many different kinds of averages can be calculated using different kinds of outputs (e.g.,
Worksheets 4, 8, 9, and 10 calculate cost per patient visit, per patient discharge, per patient day and
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per hospital bed) and different kinds of costs (e.g., Worksheet 7 usesfull, total costs, Worksheet 8
full, fixed costs, Worksheet 9 full, variable costs, and Worksheet 10 full, salary costs).

Marginal cost isthe cost of producing one extra unit of service. Because marginal costs are
concerned with small changes, only variable costs are included (fixed costs are assumed to remain
unchanged).

Costs are the consequence of utilizing resources to perform activities that lead to the provision of
services. Services are therefore the outcome of the investment in resources (the cost). They play a
pivotal role in cost accounting and analysis (you cannot calculate marginal costs or average costs
without them) and are the topic of the next chapter.

2. The Nature of Costs 7






3. Hospital Services — Outputs

Management accounting systems such as MASH are interested in costing out the various
services offered by afacility. They start by identifying key hospital services and the associated
functional units (cost centers) that generate those services and then measure the costs of those cost
centers. Cost centers are the subject of Chapter 4, and Chapters 5 and 6 explain in detail the principles
and procedures of estimating the costs of those centers.

But costs on their own are of limited value to managers. More powerful analysisispossible if
those cost data can be linked in some way to outputs. The present chapter touches on the various
output (or volume) measures of services that are possible and identifies those that the MASH system
has employed. The final four chapters (7-10) describe various ways to use the cost and output data to
determine full costs, identify fixed and variable costs, and analyze the hospital’s financial position
and management options.

3.1 Types of Services

A great many different activities are going on in a functioning hospital — everything ranging
from surgical operations and antenatal classes to paying staff and cleaning the canteen. Any kind of
management accounting system will need to simplify matters by conceptually grouping these
disparate services in some way.

Hospitals generally have three main functions. patient car e, teaching,* and resear ch.® The most
important of these, and the one on which MASH isfocused, is patient care.® Patient care comprises all
activitiesinvolving the provision of care to patients who arrive at the hospital or are treated elsewhere
by the hospital staff.

Patient care itself has three main components — outpatient, day care and inpatient care. The
essential difference between them isin the procedures and resources involved. Outpatients are
treated without being hospitalized, day car e patients stay in a hospital bed during the day (to recover
from outpatient surgery, or invasive diagnostic or treatment procedures), and inpatients spend more
than one day in hospital. Outpatient care includes services provided by the emergency department for
non-admitted patients, various outpatient clinics and other areas on hospital premises, and outreach or
community services (e.g., home visits, or mobile teams immunizing during the National
Immunization Days). Inpatients may require immediate, short-term, acute care or longer, non-acute
care (Table 2). Further subdivisions can be made according to clinical area (medical and surgical
specialties and subspecialties).

* Teaching entails activities designed to transfer knowledge for clinical education and professional development.
It may occur in classrooms or as on-the-job training or be self-directed.

® Research includes activities whose primary purpose to advance knowledge through observation, experiments,
or other means that exceed the primary purpose of providing patient care.

® MASH in its current version would only consider teaching and research costs when they relate directly to a
specified activity within patient care.
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Table 2: Examples of Categories of Inpatient Care

Examples of acute inpatient care:
p Managing labor and child delivery

p Curing illness or providing definitive treatment of injury

p Performing surgery

p Relieving symptoms of illness or injury

p Reducing severity of illness or injury

p Averting crisis or complication of an iliness or injury that could lead to a life-endangering or incapacitating condition
p Conducting diagnostic or therapeutic procedures

p Managing mental health problems

Examples of non-acute inpatient care:
p Respite care (because care, usually provided elsewhere, is temporarily unavailable)

p Management of psychiatric patients with severe but stable functional impairment who cannot function without
extensive care and support and need care for an indefinite period

p Rehabilitation of those with a disability through participation in a multidisciplinary program aimed at improving
functional capacity or facilitating psychosocial adaptation

p Palliative care, providing relief from suffering and enhancing the quality of life, for patients whose condition has
progressed beyond the stage where curative treatment is appropriate

p Care for patients who would not normally require hospital care but cannot be discharged home because of social or
psychological circumstances

Patient care services are supported by several important intermediary medical functions (notably
pharmaceutics and diagnostic facilities). And patient care, research, and training all need the back-up
of administrative and logistical support. Services such as laundry, catering, maintenance, transport,
and personnel management are essential to the smooth running of the hospital. Some activities do not
fit neatly into these categories’ and some (such as the emergency department services) cut across all
the subclasses. Figure 1 shows the breakdown into key hospital functions.

" Curriculum-based research, for example, could be classified as either teaching or research. MASH classifies it
as teaching since the research category is intended to cover research designed to improve patient care more
directly.

10 MASH Manual



Figure 1: Classification of Hospital Services
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3.2

Measures of Service Output

Many different kinds of indicators can be used to measure the output or volume of services
provided. They can be broad and general (e.g., number of patients admitted to hospital) or quite
precise (e.g., the number of brain surgeries performed). The general indicators have the advantage
that they can be used to measure the output from a number of different centers. The more precise
indicators can be tailored to particular centers. Much depends on how detailed the costing exercise
and management analysis is and whether comparisons between different centers are required.

Support services have outputs that can be measured. For example, “ distance traveled” isa
measure of output for transport services, “weight of clothes washed” could be a measure of output
from alaundry, “number of meals served” a measure of output from a canteen, “diagnostic reports
prepared” an indicator of activity of diagnostic services.

But the primary emphasisin MASH is on final patient care. These are the services for which
hospitals are generally reimbursed and for which it isimportant to be able to measure outputs. The

3. Hospital Services — Outputs
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emphasisis on the hospital as awhole and its productivity is measured in terms of the patient care it
provides.

There are three or four key output measures for both inpatient and outpatient services. Each one
of them can be defined more precisely if desired (e.g., prenatal outpatient visitsto hospital) though
they are often more useful in their generic form (e.g., outpatient visit). Most simpler management
systems will maintain a high level of aggregation.

The output of care provided to inpatients’ may be measured in any one of several ways:

P

Number of inpatients where an “inpatient” is defined as a patient admitted to a hospital
ward for at least one night and counted as a bed occupant during a daily census at midnight.

Patients admitted to intensive care/cardiac care units (ICU/CCUSs) should be counted as
inpatients regardless of whether they were subsequently transferred to award in one of
hospital clinical departments. Neonates may be classified either as a separate episode of care
(when the neonate is supported in a dedicated location such as a specia care nursery) or a
combined mother/child cases of maternal care (if roomed-in with his’/her mother). In more
complex management accounting systems, inpatients are differentiated into groups usually
roughly according to cost of their treatment as reflected in such indicators as length of stay
(LOS), presence of operating room surgery, or care in the ICU/CCU.

Number of patient days where a*“ patient day” is defined as a completed day spent in
hospital by an inpatient. Patient days are counted in the daily census of bed occupancy. The
total number of patient days per inpatient admission to hospital is termed the “length of stay”
and is acommonly used indicator for the purposes of cost analyses, pricing, and budget
planning.

Number of episodes of patient care where an “episode” is defined as a period of treatment
in hospital corresponding with defined clinical intentions and treatment goals. When the
clinical intent changes during the patient’ s stay in hospital, a new episode of care begins: the
number of episodes may, therefore, exceed the number of inpatients. For example, asingle
inpatient case may shift over time from being acute to non-acute and experience two
episodes of care. Sometimes the initiation of a new episode of care is accompanied by a
physical transfer to another department (* administrative separation”). “ Statistical separation”
is an accounting procedure, by which ahospital closes an episode of care within one hospital
stay, regardless of whether or not the patient was moved within the hospital. It isimportant
that the accounting system (including billing procedures) is able to keep track of the patient
irrespective of any changesin either the episode of illness they are experiencing or in their
location (e.g., from acute care to non-acute care or from outpatient to inpatient).

Thisindicator requires quite advanced data collection procedures but has the advantage of
hel ping quantify and manage patient care in hospitals with amorphous clinical profiles, e.g.,
with short-term, sub-acute, rehabilitative, and long-term care represented in one facility.

8 putting aside for the moment any research or teaching functions the hospital may have.
° The volume of care provided to day care patients can be measured in the same ways. It is advisable to keep
separate record for inpatients and day patients.
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The output of care provided to outpatients is measured in any one of the following ways:

»  Number of outpatient visits, an indicator of contact between patients and outpatient staff
either in an office or outreach (home or community) setting.

»  Number of finished episodes of outpatient care, an indicator of completed care. This may
be determined by whether goals (e.g., recovery, remission or rehabilitation) have been
achieved or clinical guidelines (delivery protocols) have been followed.

p  Number of procedures, an indicator of a specific activity, e.g., testsfor the laboratories,
surgeries for the operating room, kidney dialysis sessions for the kidney unit.

The best output measure is one that captures the key services produced by a center and which in
practice is not too difficult to measure.

All these measures of output can serve two functions. Oneis asavital ingredient in any
calculation of efficiency (which is expressed in terms of cost per unit of output). The other is asaway
of deciding how to alocate to different cost centers certain indirect costs which are shared in a way
that is difficult to determine directly. (Chapters 5 and 6 describe in more detail what isinvolved).

3.3 Worksheets

Service output indicators should be recorded in Worksheet 1. At present this Worksheet
distinguishes 20 hospital product or output indicators, of which four relate to final medical services,
14 to intermediate medical services, and two to logistical services. Table 3 presentsthe list of services
matched to output indicators for a hospital in Jordan. The user is at liberty to change the services and
corresponding output indicators.
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Table 3: Services and Output Indicators

Services Volume Indicators
Final medical services
Beds Number
Inpatients Number
Patient days Number
Outpatient visits Number

Intermediate medical services

Dietary services Patients
Laboratory services Patients
Tests
Radiology Patients
Projections
Blood bank Patients
Units of blood dispensed
Emergency Patients
Operating room Surgeries
Ultrasound Tests
ICU/CCU Hospital admissions
Other patients
Miscellaneous intermediate Patients
Units

Logistical services
Transport Km
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4. Cost Centers

A cost center isaunit that creates one product or arange of similar services or products using
common mixes of resources and production methods. The operating room is one example. The
outpatient clinic, blood bank, clinical |aboratory, and inpatient care department are others.

4.1 Principles for Identifying Cost Centers

There are no hard and fast rules about defining cost centers but there are some useful principles
to bear in mind. A single classification system will reguire some compromise, because not all these
principles can be addressed simultaneously.

The exercise should be useful to manager s and evaluators. For this to be the case, cost centers
should group together activities that have some kind of management autonomy and common inputs
including designated staff and space.

Cost centers should be defined in such away asto capitalize on an existing sense of identify
among hospital workers. This makesit easier to generate a collaborative response to a cost-rel ated
problem and any proposed improvement plan. Similarly, taking account of the way the hospital is
defined or identified by patients, the community, and payers, and the kind of serviceslikely to attract
the attention of any of these groups makes the management accounting system more responsive to
issues that might arise.

Cost centers should be associated with a single product or service. This principle allows for an
average cost per unit of service to be calculated in a given clinical department by dividing the full
departmental costs by the total number of output units. More sophisticated versions of MASH
(planned for the future) will allow for the possibility of cost centers having more than one kind of
service output (i.e., multi-product accounting).*

Designing aclassification that r eflects the way that management infor mation relevant to the
accounting system (on inputs, costs, and outcomes) is usually organized, simplifies the data
collection process.

Cost centers should usually match an entity on the hospital organizational chart. But if the
hospital organizational structure integrates broad functions it may be necessary to split one
department into several cost centers. In hospitals with narrowly partitioned organizational layout it
may be appropriate to merge several unitsinto one cost center.

% The new system will make a difference to the way research and training are handled. At present they are considered secondary
to patient care and are only costed separately when they constitute the sole or main product of specific cost centers. Otherwise, all
the costs of that center are assigned to patient care. Multi-product accounting would allow for teaching and research costs to be
separated from the aggregate costs in a mixed cost center. By-product teaching and research would continue to be counted as
patient care.
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Increasing the number of cost centersin an individual hospital allows for more accurate
accounting of services and costs. But it also requires additional time and effort. How detailed the
breakdown into cost centers should be is a judgement that needs to be made based on how valuable
additional detail might be and how costly. A large hospital with a highly disagreggated structure and
database might justify a more detailed cost center breakdown.

Cost centers should be classified broadly into either final or intermediate cost centers. The
terms“final” and “intermediate” have a very specific meaning here. The former are those cost centers
directly involved in the production of services for which the hospita is budgeted or reimbursed. They
are sometimes called revenue-earning cost centers. Intermediate cost centers provide support services
for the final cost centers but are not, by definition, revenue-earning centers. This distinction is
important because costs are handled differently. Final cost centers are reimbursed directly for their
services. Intermediate cost centers have to cover their costs by allocating or mapping them
appropriately among revenue-earning (or final) cost centers. Centers which offer support services and
would normally be considered intermediate should be classified as final cost centersif their costs are
reimbursed by paying customers or third-party payers.

Final cost centersare all medical in nature (reflecting the primary purpose of hospitals). They
provide few, if any, services for internally referred patients. Outpatient clinics and inpatient clinical
departments would generally be considered examples of final medical cost centers.** Intermediate cost
centers can be usefully divided into intermediate medical and intermediate non-medical cost centers.
Intermediate medical cost center s provide medical support services. They may serve patients
directly (e.g., radiology, operating room) or indirectly (e.g., blood bank). Diagnostic services are
usually intermediate cost centers.? | nter mediate non-medical cost centers, sometimes called
administrative and logistical cost centers, are those centers providing overhead servicesto the entire
hospital or large areas within the hospital. Examples include general administration, housekeeping
and maintenance services.

If asingle cost center both provides servicesto internally referred patients and bills for services
to external patients it should be classified according to the relative importance of direct chargesin its
overal funding. For example, some hospitals occasionally sell their administrative and |ogistical
support services (e.g., a piece of software or well-equipped conference space). Because this practice
isusualy incidental to their predominantly internal support function, these centers would continue to
be classified as intermediate.

4.2 Procedures for Identifying Cost Centers

The following processis designed to assist in generating a suitable list of cost centersfor a
particular hospital or group of hospitals.

1. Take, asastarting point, Tables 4, 5, and 6 (in next section), which give examples that would
commonly appear in lists of final, intermediate medical, and intermediate non-medical cost
centers respectively.

' On the other hand, if an outpatient clinic does not see many external patients but provides pre-admission
diagnostics, it should be considered an intermediate (support) medical center.

2 But if, for example, a hospital set up a radiology office in an outpatient building to provide services directly to
paying outpatients, that radiology office would be considered a final cost center.
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2. Customize these lists — breaking down, aggregating, adding, removing, or rearranging cost
center titles according to management needs. To do this consult:

~  National cost accounting guidelines (where available). These may include a standard
list of cost centersto which every hospital would be required to map its organizational
structure;

~  Theorganizational structure of the hospitals of interest; and

~  Theformat in which relevant input, cost and output data are available. For example,
you could add to the list of cost centers any others that are present in the organizational
structure of your hospitals, or group together narrow subspecialties that share
management, staff, wards, and beds, and are not clearly distinguished.

Whatever changes you do make, preserve the three basic categories of final medical, intermediate
medical, and intermediate non-medical.

3. Useacommon structure of cost centers for each hospital in the set of hospitals that are of
interest so that inter-hospital comparisons can be made.

4. Accommodate differences in the following ways:

~ Add severa discretionary lines for each hospital to fill with cost center titles that
reflect its particular clinical and organizational uniqueness. These may be pre-grouped
under such titles as “ Other inpatient care,” “ Other operating rooms,” “Other
pathology,” and “ Other pharmacy.”

~ Have severa levels of aggregation to make the resulting list more adaptable to variable
organizational structures of hospitals. For example, a composite cost center such as
“General and specialty surgery” could aggregate a set of lower-level, more detailed
specialized surgical cost centers. A general community hospital would probably use
the broader composite cost center and most hospitals' clinical departments would be
organized by broadly defined specialties (e.g., medicine, surgery, obstetrics and
gynecology). Specialized tertiary care clinics would have use for the detailed list.
Disaggregation alows for the hospitals to have cost center lists that are different but
compatible and at some level comparable.

5. Validate and standardize the resulting lists of cost centers using a representative hospital
sample.

6. Guide hospitals toward matching their medical services to the adopted list. This may involve
anything from re-naming some cost centers to changes in the organizational chart in order to
provide meaningful analyses for decision making.

4.3 Worksheets

Cost centers are the common structural element of all the worksheets. The list that emerged from
the study in Jordan includes 15 administrative and logistical centers, nine intermediate medical, and
17 final medical cost centers — 41 cost centersin total, and these are the cost centers that currently
appear in the worksheets. But all the worksheets also have empty lines (hidden) for up to an extra 10
administrative, 20 intermediate medical, and 20 final medica cost centers that can be used to
accommodate differencesin hospital organizational structure.
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Table 4. Sample List of Clinical Specialties to Identify Final Medical Cost Centers

Dermatology
Endocrinology
Gastroenterology
General medicine
General surgery
Gynecology
Hematology
Infectious diseases
Internal medicine

Neonatal care
Nephrology
Neurology
Obstetrics
Oncology
Ophthalmology
Orthopedic surgery
Otolaryngology
Pediatric medicine

Pediatric surgery

Plastic & reconstructive surgery
Psychiatry

Pulmonology

Renal dialysis

Thoracic surgery

Urology

Vascular surgery

Table 5. Sample List of Intermediate Medical Cost Centers*

Anesthesia
Angiography
Autopsy

Clinical biochemistry
Computer tomography
Cytology

Day surgery suite
Echocardiography
Endoscopy

Forensic medicine
ICU/CCU

Immunology (Lab)
Lung function lab
Mammography
Microbiology
Morgue

MRI

Non-invasive cardiac labs (Echo labs)

Nuclear medicine
Operating rooms
Pathology
Pharmacy

Physiology lab

Prostheses

Radiology

Radiotherapy suites

Recovery rooms

Respiratory labs

Toxicology

Transfusion services (incl. blood bank)
Ultrasound

*Although ICU and CCU have many features of final cost centers, it is recommended that they be classified as intermediate medical cost centers. For patients
referred from, and transferred to inpatient departments, the cost of their stay in ICU and CCU will pass on to respective final cost centers.

Table 6. Sample List of Intermediate Non-medical Cost Centers

Cleaning services

Clerical services

Computing (data processing) services
Document transmission and storage
Executive services (general administration)
Financial administration

Food services (patients)

General hotel services

Grounds and gardens

Hospital staff catering

Human resource management
Insurance

Interpreter services

Legal services

Library services

Linen and laundry services

Mailroom

Maintenance and repair
Medical management & admin
Nursing management & admin
Occupational health & safety
Payroll management

Printing and copying services
Public relations and marketing
Quality assurance

Security

Staff accommodation

Staff development
Telecommunication services
Transport of patients
Transport of personnel
Warehouses
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5. Calculation of Costs — General Principles

Costs are afunction of the number of resources and their unit value. There are many different
ways to calculate costs. For example, you might have access to expenditure records that have exactly
the costs you are looking for. Or you may need to combine data on quantities of resources and their
prices. You may have accessto an average (or typical) cost and have to employ it to estimate the
costs of more units. The resource may have asimple, single cost or avariety of different elements
(e.g., labor costs include allowances of various sorts). The way you perform the cal culations will
depend on how the available data is organized and the extent to which you have the capacity to
collect additional primary data yourself.

Whatever procedure is used to calculate costs, there are some important principles that must be
followed.

Costing Should Be Comprehensive

All costsincurred should be accurately accounted for, even though, for example, a specific
budgeting agency may be willing to ignore the costs that the hospital recovers from other purchasers
of care.

All costs should be included even if money doesn’t change hands. Thisis because the cost being
measured should be the value of the resour ces used in the production of the service and not, if it is
different, the cash paid. In other words, MASH uses accrual accounting, not cash accounting. The
advantage of accrual accounting isthat it directly reflects the activity levels that generate output. This
makes it a more reliable management tool, particularly in chronically underfinanced health care
systems and generally poor business environments where deferred payments are common and may
distort the real picture of costs. In practice, cash and accrual accounting often diverge — costs and
payments frequently occur at different times (e.g., with capital assets) and sometimes there is a cost
with no associated cash payment (e.g., voluntary contributions of time and services and equipment).
The value of such donations should be included particularly if replacement of these products or
servicesislikely to be the responsibility of the hospital or the Ministry of Health.

Costs Should Be Attributed as Precisely as Possible to Specific Cost
Centers

Where possible, costs should be traced directly to a specific cost center. The higher the
proportion of costs that are so allocated (i.e., are direct costs — see Chapter 2), the more accurate the
costing will be.

13 voluntary support does not play a particularly important role and does not vary much over time, and its value is
hard to estimate, an alternative approach is to offset the contribution against services that it generates and ignore
them both.
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What makes a cost direct or indirect is not intrinsic to the resource itself but is afunction of how
you choose to measure it. Taking the effort to tease out and disaggregate summary data that have
amalgamated costs from different cost centers may be all that is required to allocate costs directly.
Improved cost reporting and tracking techniques can increase the proportion of costs that are direct.

The more substantial the cost, the more worthwhile it is to invest in approaches to increase the
accuracy with which it is allocated to specific cost centers. Cost accounting systems and rules should
guide the hospital s toward direct accounting of conspicuous costs, i.e., those of high volume,
intimately related to the nature of hospital patient care.

Generally speaking, direct assignment of costs to cost centers should be possible for most |abor,
pharmaceuticals, medical supplies, and medical equipment costsin awell-run cost accounting system.
Other costs such as for linen and clothing, business travel, and some utilities can also become direct
costs if sufficient appropriately disaggregated records are available (e.g., if there are el ectricity meters
in cost centers).

5.3 Allocation of Indirect Costs Should Be Done in a Way that Reflects as
Closely as Possible the True Incidence of Those Costs

Some resources are shared in away that makes it impossible or impractical to measure directly
how much of the resourceis used in a particular cost center. For example, hospitals are often billed
for the total hospital-wide cost of utilities such as water or for contracted maintenance services.
Office supplies, communications, cleaning, laundry, routine maintenance, and transportation services
are other costs that are often impossible to attribute directly to specific cost centers.

With these costs it becomes necessary to use an indirect approach (sometimes also called an
allocation or apportionment process) to distribute them among cost centers. This involves identifying
some kind of indicator that reflects approximately the distribution of those costs - an easily measured
variable of which the cost is afunction. For example, if you want to know how much of the cost of
cleaning agents should be allocated to the hospital’ s outpatient clinic (given a centralized cleaning
service), you might calculate the percentage of floor space of the hospital occupied by the outpatient
clinic. The assumption is that the more space there is, the more cleaning agents will be required. If the
relationship is assumed to be linear and the outpatient clinic occupies one-tenth of the hospital’s
space, then one-tenth of the hospital’ s cleaning material costs can be allocated to outpatients.
Indicators (such as “floor space” in this example) are termed allocation statistics, allocation bases,
apportionment statistics, or cost-drivers.

Cost drivers are variables that approximate the level of activity taking place in a specific cost
center. Sometimes these cost drivers can be resources (e.g., the percentage of the hospital’s medical
staff working in each cost center or the percentage of the hospital’ s floor space occupied by each cost
center). The former might be a good approximation of the relative amount of training done in each
center; the latter might approximate the percentage of cleaning costs associated with each center. But
cost drivers can also be outputs, either clinical ones (e.g., number of patients treated) or
administrative or logistical ones (e.g., “distance traveled”). Cost drivers can even be other costs—e.g.,
the “proportion of al direct costs’ is used in the top-down allocation of some cost centers (see
Chapter 7 and Worksheet 4).

There is often more than one cost driver that can be used for any given cost. For example, it
would not be unreasonable to assume that the amount of cleaning agent used was some function of
the number of cleaning staff assigned to each cost center or possibly aso some function of the

20 MASH Manual



number of patients treated. “Floor space,

time of cleaning staff,

number of patients’ are all

possible cost driversfor cleaning material costs. The one that should be chosen is that which:

p  Accurately describes demand for the resource for which it is acting as proxy and

» Isreadily available and accurately measurable.

How much effort should be put into the process of allocation depends on how much more
accurate it will make the overall costing. Thisin turn will depend on how large that specific cost isas

aproportion of the total.

Table 7 gives examples of allocation statistics that could be used to allocate different costs.

Table 7. Sample List of Costs and Matching Allocation Statistics

Costs Allocation statistics
Buildings Space in square meters
Equipment Procedures performed
Labor Procedures performed
Heat Space, cubic meters
Electricity Space, cubic meters
Water Direct costs

Building maintenance

Space, cubic meters

Office supplies

Direct costs

Telephone communications

Number of phone sets

Miscellaneous contracted services

Direct costs

Cleaning Surface, square meters
Security Depreciation of fixed assets
Television Number of TV sets or patient days

Workplace security

Staff number

54 Costs Incurred by One Service Should Never Be Attributed to Another

Service

Quite frequently hospitals will decide to charge for one service more than its cost in order to
subsidize another service. Inexpensive, non-vital procedures will often be * over-priced” so that
expensive, lifesaving ones can be made more financially accessible.

This cross-subsidization is alegitimate pricing strategy but care should be taken not to carry over
the same thinking to ng the costs of different services. Costs incurred by one service should
never be attributed to another service. Thisisimportant even if the price setting mechanism does
involve cross-subsidization. Y ou may choose to charge less than cost for one service and, to
compensate, charge more than cost for another, but you need to know what the cost of each service

actualy is.

5. Calculation of Costs — General Principles
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6. Procedures for Measuring the Costs of

Each Cost Center

In measuring costs it is useful to start by consulting expenditure records. Usually thiswill not be
enough either because data are insufficiently disaggregated or because expenditure is not equivalent
to annual costs (e.g., with equipment and buildings) and it will be necessary also to collect
information on the quantity and cost per unit of resources. Sometimes the cost per unit isarelatively
straightforward measure (e.g., for pharmaceuticals), and sometimesit is a complex set of different
elements (e.g., in the case of labor where allowances, bonuses, and compensations of different kinds
complicate the picture). It isimportant to collect data on the quantity of resources, not only because it
can be used (together with unit prices) to calculate costs but also because they can function as cost
drivers. Human resources (e.g., numbers of staff) and physical plant (e.g., square meters of space)
both serve asimportant cost drivers for indirect costing (see Chapter 5) and for step-down allocation
of coststo revenue-earning cost centers (see Chapter 7).

The following sections take each major distinct category of cost — labor, supplies, equipment and
buildings, utilities, and services — and describe for each case which resources to measure, how to cost
them, and how to deal with any costs that are shared between cost centers.

6.1 Labor

6.1.1 Calculating Costs
1. Identify all the staff employed in the hospital. Include:

~  clinical staff such as physicians, dentists, pharmacologists, nurses, midwives, or
pharmacists; and

~  non-clinical staff such as engineers and technicians, administrative personnel,
office/clerical and other administrative personnel, or ancillary medical and technical
staff.

2. Classify these staff into full-time and part-time workers. For those who work part time
estimate annual work hours or workdays. These estimates can be later trandlated into full-
time equivalent (FTE) labor.

3. Consider classifying hospital staff by qualification and other categories to provide additional
information for hospital resource management and analyses. (Some hospital units such asthe
ICU and CCU will be sensitive to the functional or clinical specializations of staff, age, and
other personal and work-related characteristics).

4. For each staff member or group of staff whose labor is being costed, track down all the
different elements that contribute to the cost of that person or group of persons. These
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elements, whose records are often kept somewhat separately, include:*

~  Standard wages and salaries

~ Additional compensation for such things as extra-hours and night shifts; work in, or
visits to, remote (e.g., rural) areas

~  Work-related alowances (e.g., commuter subsidies, car allowances)

~  Cash and in-kind income supplementation (e.g., housing and utility allowances,
heating fuel, food baskets)

~  Vacations, sick leave, and other off-time payments
~  Educational stipends
~  Performance bonuses and miscellaneous rewards

~  Workers' compensation (or a country-specific equivalent for workplace injury and
professional disease compensation)

~  Severance packages
~  Labor surcharges, such as payroll taxes®

5. Identify the cost center to which staff are attached. Note that non-clinical staff will often
work in medical departments and clinical staff can be associated with support services.

6.1.2 Allocating Shared Costs

While some staff work exclusively in activities that are unambiguously associated with one cost
center, many others divide their time in some way among multiple cost centers. Since most |abor
costs are a function of time, the best way to allocate these labor costs is by looking at the proportion
of time staff spend in different cost centers activities. Labor costs measured in this way are “direct
costs.”

Most hospitals should be able to allocate labor costs directly (though crudely) to cost centers,
based on the knowledge of their staffing schedule, salaries by staff category and, possibly,
personalized accounting of discretionary compensations. More accurate tracking of labor costs
requires a system of work time accounting to track time for each category of personnel and each cost
center. This can be facilitated by introducing atemplate for labor accounting with standardized
personnel classification, coding rules, worksheet design, and licensed database software.

Sometimes it might be necessary to use a proxy to allocate time costs. For example, if a staff
member performs one main task (e.g., some particular treatment procedure) but does thisin several
different cost centers, it may be appropriate to use those tasks as a proxy for time. Labor costs
allocated according to the percentage of tasks performed at each cost center would be “indirect costs.”

“ You may find that data sources have amalgamated different elements. This is not a problem since there is no
need to preserve all the separate categories unless you plan to do a detailed analysis specifically of staff costs.
As described later in Chapter 8, it can be useful to separate those cost elements that are variable (e.g.,
performance bonuses) from those that are fixed (e.g., severance packages). However they are packaged, it is
important that all cost elements are included.

> Sometimes these appear as a separate item on the cost classification lists of some countries; they should be
attributed to cost centers as a direct cost, because they are part of the “gross” remuneration paid to staff.
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Accurate direct costing is to be preferred since labor usually represents the largest single cost
item in a hospital’ s budget.

6.2

Equipment and Buildings

6.2.1 Calculating Costs

Any equipment with a useful life of more than one year and with a purchase value that is not
trivial®* and all buildings should be treated as a fixed asset or capital cost. Outlays for these resources
occur irregularly and need to be spread out over their lifetime in some way so as to generate an annual

cost.

1

Make or consult an inventory of the stock of equipment being used — medical equipment,
furniture, vehicles, and administration-related equipment. Include equipment that has been
leased or donated as well as that which has been purchased. It is particularly important to
include donated goods when it is not certain that donors will replace the once-donated fixed
asset.

Identify the buildings that comprise the hospital.

If the equipment or buildings have been leased rather than purchased, use the annual or
annualized lease payments. Otherwise follow the procedure in steps4to 7.

Determine the replacement cost of each item. Y ou might get this information from
expenditure or purchasing records (which will give you the book value or acquisition cost) or,
especially for equipment that has been donated, from supplier brochures or building valuers.

If the value you have relates to a year different from the one for which you are doing the
costing, make adjustments to take account of general price growth (inflation) or advancesin
technology that might make replacement costs higher or lower.

Determine the “useful life” of each piece or category of equipment or type of building using
accounting guidelines or user manual.

Calculate the annualized cost of that equipment or building. The simplest way to do thisisthe
so-called straight-line method of depreciation where the current value of afixed asset is
divided by the number of years of the asset’ s useful life. For a more accurate estimation,” the
replacement cost should be:

~  Reduced by the asset salvage value, i.e., the amount expected to be recovered from
disposing of the asset at the end of its useful life;

~  Increased by the value of asset improvement (e.g., refitting, remodeling, repair,
renovation) with alasting effect (say, two years or more) on the asset’ s durability and
productivity;

'8 The value threshold that separates capital assets from recurrent inputs differs by country and is regulated by
national accounting laws. In the absence of such local guidance, take $100 as the threshold.
7 Use available accounting standards or guidelines to decide how much of these refinements to take on board.
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~  Discounted for the net present value of future investments. If depreciation funds can
generate an investment income while waiting to be invested in the new fixed asset, the
depreciation basis should be reduced by the amount of expected income.

6.2.2 Allocating Shared Costs

Equipment is often shared between different cost centers. Various measures can be used to
divide total costs among various cost centers:

»  How frequently, or for how long, different centers utilized the machine

p»  Numbers of procedures performed (for diagnostic equipment)

p  Number of trips or distance traveled (for shared vehicles)

p  Floor space in square meters (for allocating building costs among centers)

Table 8 indicates the information required on each piece of equipment to enable the calculation
of the cost per cost center.

Table 8: Information Required on Each Piece of Equipment

Asset title

Year of acquisition

Replacement cost

Useful life

Date and cost of capital improvements

Inflation rate since purchased

Present interest rate

Cost center to which initially assigned

Assigned to (cost center and date)

Assigned to (cost center and date)

Assigned to (cost center and date)

6.3 Pharmaceuticals and Other Supplies

6.3.1 Calculating Costs

Pharmaceuticals represent the single most important group of suppliesin ahospital setting. They
consume a very significant proportion of the entire hospital budget. They are the focus of this section
though much of what is said could be applied to supplies more broadly.

Unlike labor (which involves alarge set of cost components of which salariesis only one) and
eguipment (which requires manipulation through depreciation to establish its annual cost),
pharmaceutics are relatively easy to cost. Expenditure records will usually provide the relevant
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information on annual pharmaceutical costs quite straightforwardly and finding out the annual costs
of aparticular drug is aso unlikely to be difficult.

6.3.2 Allocating Shared Costs

The problem with this category of cost lies in working out which costs belong to which cost
center. Obviously pharmaceutics are used only by medical cost centers and not by administrative or
overhead centers, and that simplifies matters somewhat. But most pharmaceuticals are unlikely to be
used by only one medical cost center. Because pharmaceutics are such alarge cost component it is
important that allocation to costs centers is done as precisely as possible.

Direct accounting presents a challenge. A drug inventory and flow control system supported by a
database is essential. It should record the drug name and classification code, presentation,
acquisition price per pack, date on which it was dispensed, number of dispensed packs, name of the
cost center ordering it, and total cost per record.

A basic system could involve the pharmacy recording the unit price on each shelved box and,
when compiling aweekly lot for a specific cost center, entering the essentia information in the
ledger, which would be separated into cost center-specific sections. At the end of, say, each two-
month period, the pharmacy record keeper could provide the summary cost of drugs dispensed to
each medical cost center. A more sophisticated system would involve computerized data bases,
scannable orders from the cost centers, and bar-coded boxes. Well-organized storage space and
rational stock management standard procedures and competent staff are important conditions for
efficient and accurate accounting of pharmaceutical costs.®

6.4 Utilities and Contracted Services

In some cases, labor, supplies, and equipment come in an entangled package of services or
utilities, and it is much easier to treat them as a package. Examples include heat, electricity, water,
and telecommunications services, building maintenance, and miscellaneous contracted services.
Information on the total costs for the hospital for these services and utilitiesis generally availablein
expenditure records. Deciding how much to allocate to each cost center is more problematic. Thereis
seldom any way to allocate these costs directly. The resources in this group share the common
characteristic of being clearly “indirect” costs.

There are avariety of cost drivers that one could consider for allocating these shared costs
among cost centers. Most of these costs are, to alarge extent, afunction of the space occupied by the
cost center (heat, electricity, and building maintenance probably fall into this category), and square
metersis probably a suitable allocation variable (or cost driver) to use. This might also apply to water,
although water use may be better alocated according to the number of faucets. Staff numbers or
perhaps the total cost of labor, equipment, and supplies might be other suitable allocation variables
for these utilities and services.

'® Number of pills per the lowest-priced pack or smallest number of doses per ampoule or vial is termed
“presentation.”

¥ A more advanced system (using standard patient encounter forms and discharge summary forms) would
detail drug consumption and prices to the level of prescription. This would enable drug costs to be matched to
patient data and could form part of a multi-functional database tracking patients, services, and resources.
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6.5

Worksheets

All the worksheets except the first will require data on resources and costs. The key worksheets
are numbers 2 and 3.

For each cost center, worksheet 2 requires the user to enter:

P

FTE hospital personnel by three occupational categories: physicians, nursing/midwife, and
non-medical. These staff numbers are transformed by the software into FTE workdays,
based on the redlistically assessed numbers of hours worked annually and daily. The
worksheet (based on Jordan data) currently assumes that “physicians’ work 2,392 hours per
year and “other personnel” work 1,872 hours per year, but these values can be modified by
users for each category of personnel.

Acquisition (or purchase) value for three categories of fixed assets — buildings and
structures, equipment and furniture, and vehicles. (The values currently inserted from Jordan
include imputed prices of the donated equipment but do not take into account capital
improvements to fixed assets)

Three in-kind indicators of usage of fixed assets — floor space in square meters, number of
telephone sets, and number of outlets for medical gases—all of which serve as allocation
statistics.

Worksheet 3 requires users to enter the costs of each cost center by cost category.
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7. Estimating the Full Costs of Revenue-

Earning Cost Centers

The previous chapters have provided guidance on how to calculate the cost of each cost center in
the hospital. This chapter builds on the important distinction made earlier (Chapter 4) between those
cost centers whose services are paid or budgeted for (i.e., the final or revenue-earning cost centers)
and those whose services are not (intermediate medical and administrative cost centers). It explains
how to allocate the total costs of the non-revenue-earning cost centers to the final cost centers so that
the latter, between them, bear the full costs of the hospital. Each final cost center’s costs would
include all their own costs and some portion of the other intermediate and administrative costs. This
amount would represent the charges that would need to be made by the revenue-earning cost centers
for their servicesif they wereto cover al the costs of the hospital and not simply their own.

This process, known as the step-down (or top down) cost allocation, maps the costs of
intermediate cost centers to those of the final cost centers and results in so-called “full absorption of
costs.” It is done as described below.

7.1 Description

1. Cost centers are assigned to different “levels.” Centers at the top “supply” centers below them
with some kind of service, and they in turn do the same for the centers below them. The
assumption isthat a cost center is either a supplier or a customer to another cost center. It
cannot be both.»

2. The bottom rank contains only revenue-earning final cost centers. Immediately above them
are placed any intermediate cost centers that provide specialized services directly to one or
more of the final cost centers. Those cost centers whose functions are most universal (e.g.,
switchboard, general administration) are placed on top.

3. Theallocation process starts at the top. The higher the intermediary cost center is on thelist,
the more cost centersit will have asits “customers’ in the step-down resource allocation
process. The uppermost cost center will allocate its costs to all the cost centers.

4, Of two or several equaly universal services, the one with the highest volume of total costsis
placed on top so as to minimize the inaccuracies resulting from unidirectional nature of the
step-down allocation process.

5. Final cost centers do not allocate costs to each other.

% Clearly, this is a simplification. Many pairs are likely in fact to be bi-directional with one cost center being both
a supplier and a customer of another cost center (“general administration” and “transportation services” are
good examples). The unidirectional convention does not, however, lead to big distortions in the cost distribution
under a properly ordered list of the cost centers
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6. Thealocation of costs from one cost center to a number of othersis done using allocation
statistics (or cost drivers). The principles (and sometimes the statistics themselves) are the
same as when allocating indirect costs (see Chapter 5). The only differenceisthat in the first
case, oneis dividing up the cost of a specific cost category (e.g., labor) and in the second it is
the cost of a set of activities (a cost center).

7. The chosen allocation statistic should reflect, approximately, the extent to which the centers
below them use the intermediate cost center’ s services. There is sometimes more than one
cost driver that can be used to allocate the cost of intermediate cost centers. Choose the one
that best meets the following criteria:

~  Accurately describing demand for which the resource is acting as proxy; and

~  Being readily available and accurately measurable.

8. Asaminimum, the allocation statistic chosen should ensure that all those cost centers that are
consumers of an intermediate cost center’ s services are allocated at least some proportion of
the costs. In other words, the allocation statistics should have non-zero valuesin al the cost
centers that are consumers of the respective service. For example, if inpatient outputs such as
“inpatient days,” or “admissions,” or “occupied bed days,” are selected as the allocation basis
for medical records, the outpatient clinics will not absorb any of the medical records costs
even though they benefit from the medical record-keeping services. As aresult, the full costs
of outpatient clinics will be underestimated while the full costs of inpatient departments will

be inflated.

Table 9 presents an illustrative list of alocation statistics for different cost centers:

Table 9: Sample List of Allocation Statistics for Step-down Cost Allocation Process

Intermediate Cost Centers

Allocation Statistics (optional or composite)

Administrative and logistical services

Cleaning services

Floor space, weighted by frequency of cleaning; unweighted floor space; general
ledger

Computing

Number of computer ports in use

Financial management

General ledger (itemized accounting, e.g., by work order); staff — FTE; staff —
headcount

Food services (patients)

Meals dispensed; patient days; inpatient discharges

Hospital administration

Staff — headcount; staff — FTE

Human resource management

Staff — headcount; staff — FTE; wages & salaries

Infectious control

Medical staff — FTE; general ledger; inpatient admissions

Laundry

Weight of laundry used, kg; patient days + personnel days; patient days

Legal services

Staff — headcount; staff — FTE; general ledger

Linen

Linen costs; patient days + personnel days

Maintenance and engineering —
buildings

Volume, cubic meters; floor space, square meters; general ledger

Maintenance and repair —
equipment

Asset book value; general ledger

Medical management and
administration

Medical staff — FTE; medical staff — headcount; medical salaries

Medical records

Outpatient visits + inpatient admissions; outpatient primary visits + patient days

Miscellaneous

Total costs
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Intermediate Cost Centers

Allocation Statistics (optional or composite)

Patient administration

Inpatient admissions; inpatient discharges; patient days

Security

Asset book value; floor space; staff — headcount

Telecommunications

Invoiced phone costs; number of telephone lines; staff — headcount

Transport — patients

Inpatient admissions; inpatient discharges

Transport — personnel

Staff — headcount; staff — FTE; wages & salaries

Intermediate medical services

EEG Requests
Occupation therapy Sessions
Operating theater Time in use

Optical services

Direct to ophthalmology

Pathology Weighted requests

Pharmacy Value of dispensed drugs; requests

Physiotherapy Duration of sessions; number of sessions; referrals
Radiology Weighted requests

Radiotherapy Exposures

X-ray diagnostics

Weighted projections

Speech therapy

Sessions

ECG

Weighted referrals

7.2

Worksheets

Four cost aggregates are processed through the step-down allocation algorithm —total costs,
labor costs, fixed costs, and variable costs. The last two are discussed in the next chapter and feature
in Worksheet 8 (fixed costs) and Worksheet 9 (variable costs).

Total costs feature in Worksheet 4, which generates the key results of the entire MASH
algorithm, i.e., final production costs by revenue-earning cost centers and unit costs of an outpatient
visit, patient-discharge, patient-day, and hospital bed in each fina (i.e., revenue-earning) clinical
department of the hospital. These indicators inform a wide range of management tasks including cost-
based pricing and budgeting, comparative assessments of hospital performance, structural
modernization planning cross-subsidization policies, and others. They feed into the analysisthat is
described in more detail in the following chapters.

7.3

Case Study

Figure 2 shows the cost structure of a hospital that consists of eight cost centers. The first two —
hospital administration and building maintenance — represent administrative and logistical services;
another two — radiology and operating room — represent supporting medical services, and the last
four— outpatient internal medicine, outpatient pediatrics, inpatient medicine, and inpatient surgery —
represent final medical services.

Cost centers 1-4 are intermediate cost centers. Their total costs have to be included in the costs
of the final cost centers (5-8) in order to be budgeted or reimbursed to the hospital. The hospital
administration total cost of 800 (fourth column from the left) is allocated downward to each of the
cost centers below using “hospital direct costs’ as the cost driver. The assumption is that direct costs
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reflect the level of activity, and that those cost centers that are more active have a higher dependence
on the services of hospital administration. The resulting allocation adds a fraction of the hospital
administration costs to each cost center’ s total costs (fifth column from the left). Similarly, the costs
of cost center 2 (building maintenance), which now total 550 (i.e., 500 + 50 allocated from the
hospital administration cost center), are allocated to the cost centers below it proportionately to the
space they occupy.

The costs of cost center 3 “radiology” are then allocated downwards proportionately to weighted
tests (number of tests that each medical cost center ordered, weighted by the resource intensity of
each type of tests). Finally the costs of cost center 4 “operating room” are allocated proportionately to
the number of surgeries and are naturally loaded to the final costs of the inpatient surgery.

The rightmost column features the resulting final costs of the revenue-earning cost centers. Each
revenue-earning cost center’sfinal cost includesits own total cost and a portion of total costs of each
intermediate cost center that contributed to its clinical output. Hospital-wide total costs (seethe
bottom line of the table) equal the hospital-wide final costs (7,700). This means that the revenue-
earning cost centers have fully absorbed all hospital costs.

Figure 2: lllustration of Step-down Cost Allocation

CC1
Cost centers | Direct | Indirect | Total By cC2
(CCs) costs costs costs | direct
cost
1. Hospital 500 300 800 800 By CCs3
administration| e———> sg.m
2. Building 300 200 500 50 550 By CC4
maintenance weighte
> d tests
3. Radiology 600 300 900 100 50 1050 By No. of
> surgeries
4. Operating 900 400 1300 | 150 100 0 1550 Final
room . > costs
5. Outpatient 600 200 800 100 20 150 0 1070
internal
medicine >
6. Outpatient 600 300 900 100 30 100 0 1130
pediatrics >
7. Inpatient  'v|[ | 1200 500 1700 | 200 150 300 0 2350
medicine ¥ >
8. Inpatient v | 600 200 800 100 200 500 1550 3150
surgery ° >
TOTAL 5300 2400 7700 7700
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8. Fixed and Variable Costs

8.1 Description

Purchasing and regulating agencies and hospitals will all want to know the pace at which
different costs change in response to changing service outputs: the former because they may wish to
base their pricing and resource allocation decisions on a certain “mandated” share of variable costs®;
the latter because such decisions will have unpredictable financial consequences for them unless they
have a clear view of their cost structure and behavior.

Those costs that change in proportion to the volume of activity are termed variable costs. If the
number of patients being treated in a certain unit increases by 50 percent so too, roughly, will
associated pharmaceuticals and medical supplies and meals. These are all examples of variable costs.
Those costs that remain constant over the analyzed period of time, regardless of changesin the
volume of hospital services, are termed fixed costs. A facility lease is an example of afixed cost. It
would generally stay constant for the duration of a multi-year contract, absorbing moderate
fluctuations in capacity utilization and clinical outputs.

Many costs cannot be termed either strictly variable or fixed. Some costs that do vary do not do
so in linear proportion to outputs and are “conditionally variable.” Most costs that are fixed over a
range of outputs will eventually increase once output reaches a certain point. For example, abuilding
may be big enough to accommodate from one to 5,000 patients but beyond that a new facility would
need to be purchased or leased. Over a sufficiently large range of outputs, facility costs would have to
be described as “ semi-variable.” Semi-variable costs do not change in a smooth fashion, but step up
periodically. Salaries of the general management staff tend to follow the semi-variable growth
pattern.

Capacity is an important determinant of cost behavior. If ahospital operates at 95 percent
capacity, aslight increase in occupancy may trigger the deployment of additional beds and the
expansion of diagnostic and operating room facilities. These normally fixed costs would be added in
lumps and thus transformed into semi-variable costs. Similarly, if capacity utilization rates are at the
lower threshold of the relevant range, a moderate decline in occupancy can precipitate the reduction
of bed capacity with across-the-board cutbacks in administrative and clinical support resources,
services, and costs.

' For example, governments that purchase services from hospitals might agree to reimburse hospitals a
specified percentage of the relevant variable costs (either total hospital or department-specific variable costs).
This percentage would be specified in the purchaser (government)/provider (hospital) contract. The hospital
might well benefit from knowing what portion of each cost is variable as it could use this information to argue for
increased levels of reimbursement especially if costs that would otherwise have been treated as fixed (e.g.,
staff) can be shown to be variable.
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What determines whether a cost is variable or fixed is, therefore, not simply in the nature of the
resource itself but also relates to how close to capacity the hospital or cost center is operating. There
are other factorstoo that can influence whether a cost isfixed or variable:

p  Thebasison which costs are paid: Labor costs would be a*“ perfectly” fixed cost in hospitals
where staff are all permanently employed and paid according to set remuneration packages.
In those hospitals where temporary personnel are employed in response to changing
workloads and paid performance-based (i.e., variable) bonuses that reflect worker and
hospital productivity, labor costs would be variable. Most hospitals do both and should
identify those labor cost components that are fixed (e.g., base salaries of permanent staff)
from those that are variable (salaries of temporary staff and bonuses assuming the hospital
has a nimble response to variations in the workload).

»  Whether costs are for in-house or out-sourced services: Contracted (outsourced) services are
easier to adjust to changing hospital needs, and their associated costs would behave in a
variable or conditionally variable manner. Take, for example, car maintenance and repair
services. A hospital-owned garage implies substantial levels of fixed costs whereas
purchasing these same services from an outside source would mean that the costs would
respond to the hospital’ s changing transport needs.

»  What the accounting rules are: For example, if calendar time serves as the basis for
depreciation accounting, depreciation will be afixed cost. If, instead, depreciation is done on
the basis of the output that a piece of equipment has produced over the year (e.g., the number
of tests or the percent of full capacity utilization) then depreciation will become a variable
cost.

Unless data are sufficient for an econometric study of cost variability in relation to output,
hospital managers and analysts will have to make educated guesses regarding the appropriate split of
each cost category between the fixed and variable parts. Table 10 summarizes the split used in the
analysis of Jordan’s hospital costs (and presented in Worksheet 5).

8.2 Worksheets

Worksheet 5 isatable of the percentage of costs that are variable by cost category and cost
center. The figuresin the Worksheet are for the most part notional ones — educated guesses — except
in the case of food service, laundry, and textiles/linen, where the variable share was actually
calculated from Jordanian data.

Only pharmaceuticals and medical gases are assumed to be “100-percent” variable costs and
only “depreciation of buildings and structure” is considered a completely fixed cost. All other costs
are positioned at various points along the “fixed/variable continuum.”

For most cost categories, the split between fixed and variable changes depending on the cost
center. The variable part is assumed to be higher in medical services, particularly in final medical
services, than in administrative services.

Managers are encouraged to substitute values that reflect more closely the situation in their own
hospitals. The fixed/variable cost split should be subject to ongoing statistical testing in the process of
MASH application. A review of trendsin major costs over time compared with changes in output can
help to determine the variability of the cost.
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Table 10. Percentage of Costs that Are Variable by Cost Category and Type of Cost Center

Cost categories

Type of cost center

Administrative Intermediate Final medical
and logistical medical services
Services services

Direct costs
Labor — Salaries 5 10 15
Labor — Incentives 5 10 15
Labor — Commute allowance 5 10 15
Pharmaceuticals N/A 100 100
Medical supplies 90 90 90
Depreciation — Equipment & furniture 5 50 50
Depreciation — Vehicles 10 20 50
Indirect costs
Heating fuel 0 20 20
Butane gas 0 20 20
Electricity 5 50 50
Water 5 70 70
Gasoline and lubricants 10 20 50
Telephone services 5 10 20
Building maintenance 10 15
Equipment maintenance & supplies 50 50
Housing for clinical staff 10 15
Medical gases 100 100 100
Food services (patients and staff) 5 15 25-40
Cleaning and washing 5 10 30
Laundry 5 15 25-40
Miscellaneous contracted services (security, 5-10 10 10
procurement)
Stationery 5 10 10
Textiles and linen 5 15 25-40
Other indirect costs 5 15 25
Depreciation of buildings and structures 0 0 0
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9. Variance Analysis

Description

Variance analysis is a management accounting technigue that enables close examination of the
difference between budgeted and actual (or projected) information.

The analysis starts from the assumption that each final cost center and the hospital as awhole
start at the break-even point (see Chapter 10 on break-even analysis). With price or output changes,
department and hospital revenues diverge from costs, and this has implications for the financial status
of individual cost centers and the entire facility. Variance analysis enables managers to predict or
measure what those implications will be and then to play with aternative scenarios for responding to
them.

A growth in outputs or an increase in price will generate a surplus of revenue over cost. Variance
analysis calculates how much the hospital would have to spend on additional projects or could afford
to lose by, for example, taking some beds out of operation for a structural modernization of the
hospital. Similarly, if the department-level and/or cumulative hospital-wide effects are negative,
leading to a shortfall of revenues compared to costs, variance analysis can show managers how
effectively alternatives such as slashing operating costs or raising output targets for growth areas will
address the financing gap.

Worksheets

Worksheet 11 provides a programmed interactive tool for estimating the impact of changed
clinical outputs or prices (in final cost centers) on costs and revenues. For each revenue-earning cost
center it is possible to have up to seven different scenarios for the percentage change of output or
price or the cumulative effect of both. The worksheet is pre-programmed for percent changes of -25
percent, -15 percent, -5 percent, 10 percent, 20 percent, 30 percent, 40 percent but the user can simply
replace these numbers in the shaded cells with alternative values, if needed, and the scenario-specific
line will recalculate itself. If changes in output/price are expected to occur in several cost centers,
Scenario 1 lines should be activated for each of those cost centers. Numbers in the shaded cells
corresponding to cost centers whose price/output parameters remain unchanged should be erased. If a
multi-scenario simulation is required, Scenario 2, Scenario 3, etc. should be activated by entering
parameters of change for each cost center involved (while clearing any other numbers from the
shaded cells). Based on these inputs in the shaded cells, the worksheet calculates al other cells, using
cost and other information already recorded in previous worksheets.

For each scenario of change the worksheet produces the following results for each cost center
and for the hospital overall:

1. The changed number of visits (for an outpatient clinic) or patient discharges (for an inpatient
department), equivalent to the entered price or output percent change;
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2. Percent and value of the cost change;
3. Percent and value of the change in revenue;
4. Revenue/cost gap or surplus both in absolute value and as a percent of new costs.

The numbers at the end of the worksheet (in bold) reflect the cumul ative hospital-wide change
resulting from same-scenario changesin all cost centers.

Case Study

A hospital (budgeted per outpatient visit and inpatient discharge) is asked by the Ministry of
Health to showcase a transition from inpatient to outpatient surgery. The hospital’ sresponseis
described below and illustrated in Figure 3, an extract from Worksheet 11.

The hospital analyzesits surgical case mix (patients’ ages, principal diagnoses, and co-
morbiditiesin surgical cases, and planned and performed operating room procedures) and concludes
that, with the skills of its surgeons, 25 percent of last year’ s surgical patients could be operated onin
the outpatient setting. However, capacity of the outpatient surgical facility islimited so the hospital
makes a commitment to move only 15 percent of itsinpatient surgical cases to the outpatient surgery.
This number isentered in cell D4 of Table 11 and results in the reduction of the number of inpatient
surgical cases by 22 (F4). The hospital estimates that one episode of outpatient surgical care would
reguire an average of three visitsto the “ outpatient surgery” department whose own workload would
then increase by 66 visits (11.5 percent — entered into cell C3) over the previous year.

Figure 3. Variance Analysis: Extract from Worksheet 11

A B |c |p |E |F G |H IE K |L
Change in the N of visits or Change in Change in Revenue/cost
discharges, or reimbursement/ costs revenue gap (-) or
budgeting rates surplus (+) in %

of new cost
S Q g @
Clinical < | s 3 =4 8 fa o
Departments = 20| 6 2 < _ - -
D D 2] = [ ) ) )
= 2 2 5 D K 2 S =] =)
3 > 8 21 > S T T s
&) G| K5 | =z z X > X > X >

Outpatient general & 1 115 66 5.7 9818 11. 19716 5.2 9898

specialty surgery 5

Inpatient surgery 1 -15 22 -4.8 | -18155 -15 -56228 -11.9 | -38073

TOTAL/AVERAGE 1 0.5 -3.9 66 -22 -0.3 | -8337 -1.4 | -36512 -1.1 -28174

p  Sinceonly variable costs will respond to these changes in output, outpatient surgery costs
will increase by only 5.7 percent (G3). Assuming that the Ministry of Health continuesto
budget the hospital at the same rate per outpatient visit as before, then revenue will increase
by the same 11.5 percent (13) as the workload. That rate will reimburse the department for
both variable costs (actually borne) and fixed costs (not borne). As aresult, the revenues of
the outpatient surgery will exceed its costs by 5.2 percent (K3).
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Inpatient surgery will lose 15 percent of its caseload (D4) and, correspondingly, 15 percent
of its revenue (14) to outpatient surgeries. Costs, on the other hand, will decline only by 4.8
percent (G4), since fixed costs will not go down despite reduced number of inpatients. The
inpatient surgery will end up with a shortfall of revenue of -11.9 percent over costs (K4).

At the hospital level, the number of outpatient visitswill grow by 0.5 percent (C5) (66 in
absolute terms (E5)), while the number of inpatient discharges will decline by 3.9 percent
(D5) or 22 cases (F5). Theinterplay of department-level cost behaviors under the existing
fixed/variable mix will lead to a hospital-wide decline of costs by 0.3 percent (G5),
accompanied by the reduction of revenue by 1.4 percent (15), to produce the revenue/cost
gap of -1.1 percent (K5).

Given this prediction of afinancial loss, the hospital director would probably have to ask the
Ministry of Health for an upward revision in the budgeting rates in order to compensate the hospital
for the expected budget deficit of -1.1 percent. The Ministry might react in any of the following ways.

P

P

Compensate the hospital in full for the projected shortfall of revenue but request that the
hospital invest 1.1 percent of its gross revenue, or JD 28,174 (L5) (freed from the reduced
clinical output in inpatient surgery), to refit its outpatient operating room in order to increase
its productivity.

Compensate the hospital for 50 percent of the projected next year’ s shortfall but warn them
that the hospital would then be on its own in balancing its budget. This arrangement gives
the hospital a partially funded year in which to make cost-saving structural changes such as
reducing fixed costs by closing asurgical ward.

Leave the hospital with the 1.1 percent budget deficit and advise the management to cut back
its operating expenses or to increase cost recovery by marketing to paying customers.

The analysis described in the next section provides guidance for hospital managers on how to
rearrange hospital resources and costs to keep costs and revenues in balance.
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10. Break-even Analysis

10.1  Description

The concluding part of MASH continues the analysis initiated in the previous chapter to address
the question “What if afinal cost center Aistoloseor gain 1 percent of itsclinical output, production
capacity, or revenue?’ Break-even analysis determines the service output at which total revenue will
equal the total costs of an organization.

Assuming that the output of servicesis“x” and the priceis“p,” then total revenueis“xp.” If
fixed costsare“‘a,” and “b” isthe variable cost per unit of service then the total costs are“a+ bx.”
The algebraic expression of the break-even condition (total costs equal total revenues) will then be:

Xp = a +bx (D)

And the break-even point, i.e., the service output at which costs and revenues are equal, can be
determined as:

x =al(p-b) (2

Equations (1) and (2) hold true within the service output range for which the fixed costs and unit
variable costs remain constant.

Aslong as“p” is somewhat bigger than “b” (i.e., the price is higher than the variable unit cost),
so that at |east some element of fixed costsis being covered, then, with each additional unit of
service, the hospital makes a step toward its break-even point. It will take the sale of a certain number
of units of service to recover fixed costs. Beyond that number, each additional unit of service sold
will generate a surplus of revenue over cost. Figure 4 provides agraphical illustration of the break-
even condition and point.

The hospital is a multi-product organization. Sustainable performance above the break-even
point depends on the sum of performances across many services and cost centers. Decline in the
output of servicesin oneclinical department will cause a shortfall of revenue that throws the facility
left of the break-even point and into deficit (see Figure 4). The hospital will have to close the gap
either by increasing reimbursable or budgeted activities in other revenue-earning cost centers, or by
reducing costsin the intermediate cost centers (taking care not to jeopardize the quality of patient
care). The break-even analysis shows the percent by which price and outputs should beincreased in
each final cost center (or costs should be reduced in each intermediate cost center) in order to restore
the hospital to its break-even point, for each percent revenue shortfall in a given revenue-earning cost
center.
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Figure 4. Break-even Analysis
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10.2 Worksheets

Worksheet 12 gives a comprehensive response to the question: how can a1 percent shortfall of
revenue in cost center A be compensated for by cost reductions in the intermediate cost centers or
increased funded outputs in other revenue-earning cost centers? Or, conversely, how can the hospital
take advantage of the 1 percent net revenue (surplusin the budget) of cost center A to temporarily
reduce activities in other cost centers? while keeping the hospital total costs balanced against itstotal
revenues (i.e., in the break-even point)?

For each final cost center, Worksheet 12 lists the percent change rates for clinical output,
production capacity, and revenuesin all other cost centersthat either:

p  Would be required to compensate for the 1 percent loss of clinical output, production
capacity, or revenues in the given cost center; or

% It may, for example, want to move beds between clinical specialties or renovate a diagnostic service.
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p  Would be available to those cost centersif the given cost center produced a 1 percent excess
of revenue over costs.

Put another way, the worksheet shows what changes are necessary to restore the hospital to its
break-even point after it has been disturbed by changesin agiven final cost center.

These calculations are made automatically once data on costs and outputs have been entered into
Worksheets 1, 2, 3, and 4.

10.3 Case Study

An inpatient surgery department expects to lose 15 percent of its revenue when the hospital
moves from inpatient to outpatient surgery (see the case study introduced in Chapter 9). Figure 5,
abstracted from Worksheet 12, illustrates how this situation can be analyzed using variance analysis.

The rightmost column of the figure depicts how an expected 1 percent loss of revenuein
inpatient surgery can be offset by the reduction of operating expenditure in other cost centers. The
fact that most of the figuresin this column are greater than 1.00 reflects the substantial financial size
of the inpatient surgery department. A small percentage change in inpatient surgery revenuesis still a
relatively large sum and would require alarger percentage change in most other cost centers to
compensate. For example, to recoup a one-percent loss of revenue in inpatient surgery would require
amore than 5 percent reduction in any one of most of the administrative services costs and up to
22.86 percent in personnel. Streamlining low-cost administrative and logistical servicesisnot, in
other words, an easy way to make up for the inpatient surgery shortfall.

Intermediate medical services cost centers would not need to reduce their expenditure by quite
the same higher percentage (indeed laboratory costs need only fall about the same percentage as
inpatient surgery losses). Most final clinical departments would have to increase their revenues by 2
to 3 percentage pointsin order to compensate for the 1 percent decline in the inpatient surgery
revenue. The figure is much higher (41 and 17 percent) for, respectively, newborn care (which is
probably arelatively small volume service) and dermatological care (which is probably arelatively
low unit cost service).

The other four columns express the break-even analysisin non-value terms. They show, for
example, that the number of visits made to outpatient obstetrics and gynecology clinic would have to
increase by 12.31 percent in order to earn revenue equivalent to one inpatient day in inpatient surgery.
I npatient medicine departments would have to produce an addition 0.63 inpatient days to compensate
for the decline of clinical volume by one patient day in inpatient surgery.
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Figure 5. Break-even Analysis

The change in percentage points in the amount of activity (costs) in other cost centers necessary to compensate for a change in
inpatient surgery by one visit and 1 percent operating expenditure.

Indicators of output
Cost centers vgﬂtsr;ggﬁgat Beds Patient .Pat|ent Opergtmg
days days |discharges|expenditure, %
IAdministrative Services and Logistics
Switchboard 8.47
General administration 8.13
ITransport 5.77
Personnel 22.86
Financing and accounting 12.25
Building maintenance 3.44
Intermediate Medical Services
Pharmacy 6.58
Laboratory 0.99
Radiology 1.97
Final Medical Services
Outpatient general and specialty Surgery 411 2.19
Outpatient internal medicine 11.35 2.68
Outpatient obstetrics and gynecology 12.31 3.29
Outpatient dermatology 60.33 41.29
Obstetrics/gynecology 1.00 1.49 1.81 0.92
Inpatient pediatrics 1.76 1.02 0.87 1.76
Newborn care 5.14 2.06 1.33 16.70
Inpatient medicine 1.00 0.63 0.32 1.09
Inpatient surgery 1.00 1.00 1.00 1.00
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Annex A. Worksheet Summary

MASH comprises 12 worksheets, the first three of which are the primary data worksheets. The
important procedure of step-down allocation of total costs to revenue earning cost centersis
performed in Worksheet 4, which also calculates unit costs. Similar step-down alocations are
performed on fixed, variable, and salary costs (Worksheets 8, 9, and 10) using data on fixed and
variable costs from Worksheets 5, 6, and 7. Worksheet 11 performs variance analysis. Worksheet 12
is programmed for break-even anaysis.

The relationship between the spreadsheets isillustrated in the figure below.

Figure A1. MASH Flow Chart
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Before filling in the relevant data in the worksheets (in the shaded cells) it isimportant to decide
which cost centers you wish to use and modify the existing list if necessary. Note that some
worksheets express the data in terms of monthly costs and some are annualized. For those worksheets
using monthly data you will need to check whether you should be entering in monthly figures or
whether the spreadsheet is programmed to convert annual figures to monthly ones. A brief description
of each worksheet is given below explaining what data need to be entered and what procedures the
worksheet will automatically perform.
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Worksheet 1 — Services

The figures recorded in this worksheet serve two important purposes. Oneis to function as cost
driversin allocating indirect coststo cost centers (Worksheet 3) and to allocate costs from
intermediate cost centersto final cost centers (Worksheet 4). The second isto provide the output
measures that allow calculation of unit costs of different cost centers (Worksheets 4).

Record in the spreadsheet all the relevant outputs (numbers of inpatients, beds, patient days,
outpatient visits, laboratory tests, blood bank units, kilometers traveled, etc.) for each cost center.
Focus particularly on identifying outputs for the final medical services.

Worksheet 2 — Human resources and physical plant

The figuresin this worksheet (except for equipment, vehicle, and building values) are used
mostly as cost drivers to allocate hospital-wide costs among cost centers (Worksheet 3) and to
alocate costs from intermediate cost centers to final cost centers (Worksheet 4).

Enter the full-time equivalent (FTE) number of staff for each main category (physicians,
nurses/midwives, and non-medical) for each cost center. Also record the number of hours worked per
FTE and the number of hours per day (row 4). The spreadsheet will then automatically translate FTE
into FTE days.

Enter the estimated useful life for buildings, equipment, and vehicles (row 4). Enter the value of
equipment and vehicles for each cost center. For buildings, enter the total value of al buildings
(S108) and also, for each cost center, the number of square metersit occupies. The spreadsheet will
then automatically calculate an allocated value of building costs to each cost center using space as the
cost driver.

Record the number of telephone sets and outlets for medical gases for each cost center.

Worksheet 3 — Direct and indirect monthly costs

Thisworksheet presents the basic calculation of costsin the hospital by cost center and cost
category.

Enter monthly figures on salary, incentives, and commute allowances and the value of monthly
expenditure on pharmaceuticals and medical suppliesfor each cost center. The worksheet will
automatically calculate monthly equivalent value of equipment and vehicles using the total cost of
each asset and its useful life (both from Worksheet 2) and dividing by 12.

Enter also the total monthly expenditure on the 18 “indirect costs’ — electricity, water, etc. in
row 5. The worksheet will use the cost drivers specified in row 4 (whose values are found in
Worksheet 2) to alocate the total costs to each cost center.

Worksheet 4 — Final total costs by cost center, annualized

This worksheet takes the total costs from Worksheet 3 and performs the step-down allocation of
al intermediate cost center coststo final cost centers.
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Thereis no need to feed in any new data to Worksheet 4. This worksheet automatically takes the
data on total costs for each cost center from Worksheet 3 and annualizes it (multiplies the monthly
figures from Worksheet 3 by 12). It then alocates all the costs from the intermediate non-medical and
intermediate medical cost centersto the final medical cost centers using cost drivers specified in cells
E4, F5, G6, etc. Some of these cost drivers appear in Worksheet 1 (e.g., kilometers), somein
Worksheet 2 (e.g., phone units and FTE staff) and somein 3 (e.g., direct costs). The calculated full
costs of the final medical cost centers are then divided by suitable output measures (from Worksheet
1) to calculate full unit costs.

Worksheet 5 — Percent variable costs

This worksheet presents the estimated percentage of costs that are variable for each cost category
in each cost center.

Enter in any data you have on the percentage of costs that are variable in your hospitals. In the
absence of data specific to your hospitals consider, in the first instance, using the data already
recorded in this worksheet. Initiate studies to look more closely at the variabl e/fixed breakdown of
costsin your hospitals.

Worksheets 6 and 7 — Fixed costs and variable costs, monthly

These two worksheets apply the percentage of costs that are variable (Worksheet 5) to the cost
figuresin Worksheet 3 to calculate the value of fixed costs for each cost category and cost center
(Worksheet 6) and the value of variable costs for each cost category and cost center. These
calculations are done automatically using data from Worksheets 3 and 5.

Worksheets 8, 9, and 10 — Final fixed costs, final variable costs, and final salary
costs by cost center, annualized

These three worksheets perform the same operation as Worksheet 4, alocating in a step-down
fashion the costs of intermediate cost centers to final medical cost centers. The differenceis that
instead of doing thisto the total costs, the procedure is applied to fixed costs from Worksheet 6 (to
derive Worksheet 8), to variable costs from Worksheet 7 (to derive Worksheet 9), and to salary costs
from Worksheet 3 (to derive Worksheet 10). There is no need to enter any new datain these
worksheets.

Worksheet 11 — Impact of changed clinical volumes on revenues and costs

This worksheet uses data on the output of services (Worksheet 1) and the value of full (stepped-
down) total costs (Worksheet 4) and full (stepped-down) variable costs (Worksheet 7) to calculate the
net revenue or cost gap from specified changes in output or prices. The only values the user enters are
the percentage changes in the number of visits or in the prices charged for each final cost center. The
worksheet does the rest.
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Worksheet 12 — Breakdown ratios for structural change planning

Thisfinal worksheet uses data from Worksheet 4 to estimate how much change would have to
occur in other cost centersto balance a1 visit or 1 percent change in operating expenditure in any
other given cost center. This worksheet takes datafrom Worksheet 4. There is no need to enter any
additional data.

48 MASH Manual



Annex B. Worked Example from Eritrea

Introduction

In 2002, the MASH costing methodol ogy was applied in Eritreain three pilot hospitals, each
chosen from adifferent level of the health system — national referral, regional, and community. The
cost analysis was part of atechnical assistance package to the Ministry of Health, Eritrea, to
strengthen management systems in selected facilities and in their respective regional health
management teams. The preliminary cost analysis provided information to the hospitals and to the
Ministry on the costs of running atypical hospital at each level, information that would assist the
Ministry’s planning for new hospitals. Differencesin efficiency of service delivery were also evident
from the results, motivating the Ministry to make improvements.

All the worksheets were used except for the profitability analysis (Worksheet 11) and break-even
analysis (Worksheet 12). On the other hand, a number of additional worksheets were created which,
to distinguish them from the original worksheets, have been labeled as “tables.” Table 1 givesa
snapshot view of the results, cost recovery rates, and the cost profile of the hospitals. Tables 2 and 3
are supplementary worksheets on, respectively, staff time and the allocation of drugs and supplies.
Table 4 gives an overview of the key datafor each hospital for purposes of interpreting the cost
results and Table 5 shows a summary of costs per unit. Costs are all expressed in local currency (1
Nakfa= 13.5%US)
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The worksheets and tables

Table 1: “Summary”

The summary worksheet Table 1 “Revenue and Expenditure Report” isintended to give
managers a quick overview of the total revenue generated from user fees and the operating
expenditure of the hospital as awhole and also by cost center. The percentage of costs funded from
user fees (i.e., total user-fee revenue divided by total operating costs) shows the overall cost recovery
percentage for the hospital. The percentage of non-wage expenditure funded from user fees gives an
indication of the proportion of non-staff costs that is paid for by user fees. These non-staff costs are
usually within the control of hospital managers who can increase that percentage through improved

cost efficiency.

Eritrea Table 1, Hospital Revenue and Expenditure Report

REVENUE AND EXPENDITURE REPORT 2001
Internally generated Revenue Nakfa Nakfa
Pharmacy (sale of drugs) 627,639
Treatment (all other patient fees) 308,674
936,313
EXPENDITURE
Cost Profile
Salaries 47.4% 2,246,106
Drugs and medical supplies 29.6% 1,405,155
Electricity and water 7.5% 354,630
Food Services 9.2% 438,000
Other Indirect Costs 6.2% 295,860
Total expenditure 100.0% 4,739,751
Net costs of running hospital (3,803,438)
Percentage funded from user-fees 20%
Percentage of non-wage expenditure funded from user-fees 38%
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Worksheet 1 — “Services”

The services' worksheet was used to collect data on service volumes and the usage of those
services by different cost centers. The only adaptations to this worksheet from the basic template
were in the number and names of cost centers and services; unwanted rows and columns are only
hidden rather than deleted in order to preserve the links and formulae in other parts of the
spreadsheet. The health management information systemsin Eritrea were not well developed and
some of the data on services was not readily available. The process of gathering this data served as an
opportunity to highlight the areas that needed strengthening in the collection and reporting of hospital
service data.

Figure A2. Eritrea Worksheet 1, Services
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|||ntermediate Medical Services
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Radiology
Operating room
Final Medical Services
Outpatient general 26298 6336 7607 3157 3743 136
Outpatient dental 1077
Emergency (outpatient) 8523 315.7 374.3 10
"Physiotherapy (outpatient) 504
||Inpatient obstetrics/gynecology 30 1511 (3580.7 453 543.4 0 0 0
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Table 2: “ Staff Time”

This new worksheet was devel oped to record staff costs and allocate them to cost centers. The
accounting systems in Eritrea hospitals do not have a cost center structure: costs are accounted for by
“line item” without any reference to cost centers. Data to make the allocations were obtained from the
Personnel Department (which provided alist of all staff and their designation and remuneration), the
Matron (who provided work schedules for nursing staff), and the Medical Director (who provided
work schedules for doctors). On the basis of the total basic salaries obtained from the Personnel
Department for each cost center, the total (actual) expenditure on staff was allocated.

Worksheet 2: “Human Resource and Physical Plant”

Thisworksheet was used without any changes except to revise the names of the cost centers.
Fixed assets book values were not available and nominal ($1) amounts were entered in order to keep
the formulae from returning a#DIV/0 error message. The hospitals do not keep records of the cost of
fixed assets in their fixed asset registers; depreciation is not calculated in public institutions in Eritrea.

Table 3: “Drugs and Supplies Allocation”

The Eritrea hospitals do not keep detailed records of the distribution of drugs and medical
supplies. It was necessary, therefore, to allocate the total cost of drugs and medical suppliesto cost
centers by studying a sample of issues from the pharmacy store. It was assumed that the number of
drugs and other medical suppliesissued from pharmacy stores was equivalent to consumption in the

recipient cost centers. (There are no records of actual consumption in the cost centers, except for the
outpatient pharmacy).

Figure A3. Eritrea Table 3. Drugs and Supplies Allocation

Drugs & medical supplies

Est. annual based on
30-day sample

Drugs &
medical
suppties

Pharmac
euticals
Medical
Supplies

Cost Drivers 30-day survey | 30-day survey

Allocation of
actual

Administrative Services and
Logistics

General administration

Transport

Building maintenance
Kitchen

Security

Laundry and sewing

Intermediate Medical Services

Pharmacy

Laboratory 25,759 25,759
Radiology 91,229 91,229
Operating Room 93,025 94,104
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Final Medical Services

Outpatient general 617,100 512,599
Outpatient dental 54,488 45,261
Emergency (outpatient) 74,340 61,751
Physiotherapy (outpatient)

Inpatient MCH 164,511 166,418
Inpatient pediatrics 104,454 105,665
Inpatient opthalmic 26,198 26,502
Inpatient medicine 124,020 125,458
Inpatient surgery 148,686 150,410
TOTAL 1,406,822 116,988 1,405,155

Worksheet 3: “Direct and Indirect Costs”

This worksheet was used without modification. This worksheet differs from the hospital’s
financial reports only in the amount of drugs and medical supplies; an adjustment was made to reflect
goods received that had been recorded in the store but not in the accounting records. Thisisa
common problem with the public accounting systems in Eritrea and has not yet been resolved.

Telephone costs were included in “other indirect costs” because there was no appropriate cost
driver to use as an allocation base. The number of telephone sets, as used in the template, would have

been misleading.
Figure A4. Eritrea Worksheet 3
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TOTAL 2,246,106| 1,405,155 3,651,261| 354,630, 104,880| 21,560 75,260 438,000 59,520/ 17,600 17,040|1,088,490| 4,739,751
Admin.
services and
logistics
General
administration| 219,567 - 219,567 40,919 37,457| 5,390 8,684 -l 3,579 2,029 1,025 99,083 318,650
Transport 31,180 - 31,180 - - - - - 508 274 146 927 32,108
Building
maintenance 122,296 - 122,296 - - - - - 1,994 3,556 571 6,121 128,417
Kitchen 73,943 - 73,944 - - - - - 1,205 1,277 345 2,827 76,771
Laundry and
sewing 67,557 - 67,557 - - - - - 1,101 1,185 315 2,602 70,159
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Intermediate

Medical

Services - - -
Pharmacy 28,455 - 28,455 40,919 37,457 1,348 8,684 - 464 182 133 89,186 117,641
Laboratory 96,982 25,759 122,741 13,640 - 1,348 2,895 - 2,001 456 573 20,911 143,652
Radiology 50,743 91,229 141,972 13,640 - 1,348 2,895 - 2,314 274 663 21,132 163,104
Operating

room 318,136 94,104 412,240 40,919 - - 8,684 - 6,720 1,819 1,924| 60,066 472,306
Final

Medical

Services - - - -
Outpatient

general 150,919| 512,599 663,518 13,640 - 1,348 2,895 - 10,816 287 3,097] 32,082 695,600
Outpatient

dental 53,104 45,261 98,365 27,279 - 1,348 5,789 - 1,603 274 459 36,752 135,117
Emergency

(outpatient) 100,368 61,751 162,119 13,640 - 1,348 2,895 - 2,643 730 757 22,011 184,130
Physio-

therapy 50,743 - 50,743 13,640 - 1,348 2,895 - 827 274 237| 19,219 69,962
Inpatient

Obs/Gynae 206,332 166,418 372,750 27,279 7,491 1,348 5,789 33,934 6,076 1,154 1,740f 84,811 457,561
Inpatient

pediatrics 159,068 105,665 264,732 27,279 7,491 1,348 5,789 82,839 4,315 912 1,235 131,209 395,941
Inpatient

opthalmic 142,675 26,502 169,177 27,279 7,491 1,348 5,789 43,243 2,758 748 790 89,445 258,622
Inpatient

medicine 179,141 125,458 304,600 27,279 7,491 1,348 5,789 132,325 4,965 1,003 1,422 181,623 486,223
Inpatient

surgery 194,896/ 150,410 345,306 27,279 - 1,348 5,789 145,658 5,629 1,076 1,612| 188,391 533,697
TOTAL 2,246,106| 1,405,155 3,651,261 354,630 104,880 21,560 75,260 438,000, 59,520| 17,600 17,040|1,088,490( 4,739,751
Discrepancy - - 0 0 0 g 0 - 0 - - - 0

Worksheets 4-10: “ Step-down allocation of costs”

The step-down cost allocations were performed with little modification to the MASH templates.
The following tables summarize the results of the analysis for the three hospitals. Table 4 gives an
overview of the key data for each hospital for purposes of interpreting the cost results and Table 5

shows a summary of costs per unit.
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Figure A5. Eritrea Table 4, Key Data for Hospitals

Hospital Name M/Hiwet Kergn Dekem_hare
Ped. Hosp. Hospital Hospital
Level Referral Regional Community
Nakfa Nakfa Nakfa (9
(Annual) (Annual) months)
2001 2002 2002
REVENUE (user-fees) 1,133,432 936,313 317,073
EXPENDITURE 6,237,737 4,739,751 2,252,545
Net funding from Ministry of Finance (5,104,305) (3,803,438) (1,935,472)
Overall cost recovery 18% 20% 14%
Cost recovery non-wage expenditure 32% 38% 27%
Hospital Workload
No. of beds 191 182 60
Occupied bed days 54788 46216 6122
Bed occupancy 79% 70% 37%
No. of outpatient visits 26487 36402 16337
Hospital Staffing
No. of doctors 11 12 4
No. of nurses 74 81 34
Other staff 99 100 52
Figure A6. Eritrea Table 5, Summary of Costs per Unit
Mekane Hiwet . .
C : Keren Hospital Dekemhare Hospital
Pediatric Hospital
National referral Regional Community
Fixed Var. Total | Fixed Var. | Total Fixed Var. | Total
SERVICE
Outpatient 19.6 27.0 46.5 24.8 19.7 44.6 345 37.0 715
Inpatient 44.2 47.1 91.3 43.0 24.4 67.4 50.4 126.6 | 177.0

Uses of the cost analysis results

The cost analysis of the three hospitals provided useful insights to both the Ministry of Health
and to the Hospital Management Teamsin areas of budgeting and planning, cost control and
efficiency, and training.

The Ministry of Health is particularly interested in the results of these cost analyses becauseit is
preparing for decentralization of some level of decision-making authority to the hospital level. The
application of MASH has given them a more accurate picture of what it costs, at current levels of

Annex B: Worked Example from Eritrea
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quality, to provide hospital-based care, information that will feed into the planning of resource
alocations to hospitals.

A comparison of unit costs in the three hospitals has also led to discussions within the Ministry
of waysto improve the efficiency of hospitals. Thisis an important goal with implications for overall
financing of health care in the country sinceit can lead to afreeing of resources for much needed
primary health care.

The process of analyzing costs by department gave Hospital Management Teams a good idea
about how their hospital is organized from a cost point of view. They have aready used the results to
prepare better hospital budgets and recognize its potential value in negotiating more reasonable
budget allocations with the Ministry of Health and the Ministry of Finance. Information on unit costs
in each area of the hospital has provoked discussion about the possibility of producing services for
less cost without compromising unduly on quality. Hospital training courses on financial management
have used the results of cost analysisto show how better use could be made of this information to
deliver services more efficiently. The next step for hospitalsisto consider placing responsibility for
costs and revenues on the managers of each cost center, a strategy that islikely to lead to
improvements in efficiency.
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