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Getting the Cost Right in Cost-Effectiveness Analyses
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Objective: The authors examined different ways of measuring unit costs and how methodo-
logical assumptions can affect the magnitude of cost estimates and the ratio of treatment costs
in comparative studies of mental health interventions. Four methodological choices may bias
cost estimates: study perspective, definition of the opportunity cost of resources, cost allocation
rules, and measurement of service units. Method: Unit costs for outpatient services, individual
therapy, and group therapy were calculated under different assumptions for a single commu-
nity mental health center (CMHC). Using hypothetical service utilization profiles, the authors
used the unit costs to calculate the costs of mental health treatments provided by two programs
of the CMHC. Results: The unit costs for an hour of outpatient services ranged from $108 to
$538. The unit costs for an hour of therapy varied by 156%; unit costs were lowest if the
management perspective was assumed and highest if the economist perspective was assumed.
The ratio of the outpatient costs in the two treatment programs ranged from 0.6 to 1.8.
Conclusions: The potential errors introduced by methodological choices can bias cost-effec-
tiveness findings based on randomized control trials. These errors go undetected because cru-
cial methodological information is not reported.
 (Am J Psychiatry 1997; 154:736–743)

E conomic assessments are becoming increasingly
popular, in large measure because of the growing

emphasis on cost containment within health care (1).
Cost-effectiveness analysis, in particular, is being used
by many researchers to evaluate the relative merits of
various types and combinations of mental health care.
Such analyses are attempts to identify which form of
treatment (among the set being compared) yields the
greatest effect per dollar. There are several potential
advantages of cost-effectiveness analysis. It provides a
systematic method for comparing the various out-
comes associated with competing treatment options, a
quantitative estimate for each outcome, and a struc-
ture for comparing the outcomes of matched studies.
It can also be used to identify the incremental impacts
of clinical and demographic characteristics on treat-
ment outcomes.

The promise of cost-effectiveness analysis as a tool
for informing decision makers of the relative economic
merits of different treatment options depends on how
quantitative estimates of costs are constructed within
and among individual studies (2, 3). In this paper we
examine one of the most important and least docu-
mented methodological domains of cost-effectiveness
analysis, estimating the unit costs (per hour) of mental
health services. Unit cost estimates are constructed to
measure the costs of the resources that are withdrawn
from society as a result of interventions. To our knowl-
edge, there is only one published report of a study that
focused on the research methods of estimating the unit
costs of services provided by community mental health
centers (CMHCs) (4). While that report reveals the
skeleton of the process for unit cost estimation, it does
not show how methodological choices and assumptions
underlying the costing technique affect the validity of
the unit cost estimate.

Estimation of the unit cost of mental health services
is influenced by several factors. The definition of re-
source costs changes with the perspective of who pays:
society, insurer, provider, client. While there is always
an opportunity cost (i.e., some benefits are forgone be-
cause resources are not used to produce the next-best
alternative) associated with the use of resources from a
societal perspective, there may not be a monetary pay-
ment connected to using those resources. A cost is
borne by insurers, providers, or individuals only if they
pay to use the resources.

A mental health service is commonly valued by either
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charges or unit costs. The unit cost definition is favored
since charges are administratively set rates that typi-
cally are not closely related to the costs of the resources
used by the provider to deliver the services (5). Unit
costs, adjusted to include capital (e.g., building and ma-
chinery) and overhead (e.g., administrative) costs, are
assumed to approximate (long-run) marginal costs (i.e.,
the additional costs of producing additional services
when all resource inputs can be changed) and are, there-
fore, more accurate measures of the social opportunity
cost of resources (6, 7).

Because unit costs are not typically available from
mental health agencies, they must be independently es-
timated. Constructing unit costs for services involves
identifying and estimating the relevant resource costs
and then allocating these costs to different programs or
“cost centers” within an agency. Rules are developed,
both implicitly and explicitly within individual studies,
for identifying relevant resources, valuing them, and al-
locating overhead, capital, and other costs among the
different types of services delivered by an agency. Cur-
rently, there are no standard rules guiding how re-
sources are to be identified, valued, and allocated
among different services (3, 8). This lack of stand-
ardization infuses an arbitrary element into the con-
struction of unit costs.

Once total resource costs are allocated among unique
services, unit costs are derived by dividing total re-
source costs by the total number of service units. Defini-
tional nuances become important here because service
units can be reported in terms of client or staff time,
which yield different measures of total service units.
Also, incomplete measurement of service units can sig-
nificantly change the absolute and relative average costs
associated with specific services. Paradoxically, the in-
flating or deflating of unit costs in this manner may be
appropriate if service units for study subjects are either
under- or overreported by staff members.

The objective of this paper is to show how methodo-
logical choices influence estimates of unit costs and to-
tal costs that are produced by cost-effectiveness analy-
sis. Data on resource cost and service use were drawn
from a CMHC to demonstrate how choices regarding
study perspective, cost allocation, and service data yield
different estimates of unit costs of outpatient, individ-
ual therapy, and group therapy services. These different
unit cost estimates are used to show how they can yield
misleading relative costs within randomized controlled
studies and can confound cost comparisons among
studies. We conclude by listing key methodological
data that are essential for assessing the validity of cost
estimates and for pooling different individual studies
for comparative analysis.

CONCEPTUAL STRUCTURE AND ISSUES

The process of estimating unit costs for a set of serv-
ices is seemingly straightforward. The total cost (TCs)
for (say, outpatient mental health) services provided by

a mental health provider (say, a CMHC) to a sample of
clients is calculated by

        TCs = ∑ 
i = 1

n
ACti × Qsi ,         [A]

where ACti equals the CMHC’s unit (average) cost for
service type i, Qsi equals the quantity of service i used
by the study sample, and n is the number of different
types of services (e.g., individual therapy, group ther-
apy) provided by the CMHC. The “t” subscript denotes
a population-based variable (i.e., the variable is for the
population of clients served by the CMHC) and the “s”
subscript denotes a sample variable.

For each service type, i, the unit cost is calculated by

           ACti = 
TCti
Qti

 ,           [B]

where ACti equals the average cost associated with serv-
ice type i, TCti equals the total cost associated with pro-
ducing service type i, and Qti equals the total volume of
service type i produced by the center.

Three important conceptual issues must be addressed
before equations A and B can be estimated. First, stud-
ies differ in the scope of costs included in the definition
of TCti. In general, total costs are defined to include the
value of the resources used to produce the outpatient
services used by the clients in the sample. Which costs
are included depends on the perspective of the study.
Three different resource inclusion rules can be used:
1) include only the resource costs paid for by the
CMHC (the “management perspective”); 2) include all
explicit resource costs (i.e., costs that measure all pay-
ments for resources) associated with production of
outpatient services (the “accountant perspective”); or
3) include all implicit resource costs (i.e., opportu-
nity costs of resources that are donated to or owned by
the CMHC) and explicit resource costs (the “economist
perspective”).

The second issue pertains to the production charac-
teristics (i.e., how services are produced) within the cen-
ter. The complexity of constructing a list of unit costs
increases when the mental health provider (the CMHC)
produces many different services (denoted by “n” in
equation A) because rules must be established for dis-
tributing total costs among these different services. For
multi-service centers, it is necessary to estimate equa-
tion B for each service that is uniquely produced. But it
is also the case that CMHCs may produce these services
in different programs that have different treatment phi-
losophies (i.e., production technologies), and they may
use different types of resources (e.g., staff with different
training or treatment sites) or combinations of re-
sources (e.g., different ratios of professional to lay staff
or different ratios of capital to labor) to produce simi-
larly named services (e.g., individual or group therapy).
To develop a set of unit costs for services produced by
multi-program centers, equation B is rewritten as

           ACtji = 
TCtji
Qtji

 ,          [B′]
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where j denotes a program type within the center.
Most CMHCs offer a range of services that are pack-

aged in stylized treatment programs (e.g., assertive
community treatment, mobile treatment initiatives for
the homeless, psychosocial and employment rehabilita-
tion, crisis management). And some of these centers
provide day hospital services and inpatient psychiatric
services. Important interprogram cost differences may
be overlooked if center-level unit costs (equation B) are
used to evaluate mental health services provided in
uniquely structured outpatient programs.

The last issue concerns the definition and measure-
ment of the service quantities—Qt and Qs. Service units
can be measured in terms of outputs or inputs. An out-
put measure counts outpatient services received by cli-
ents in hours, visits, or clients, whereas an input meas-
ure counts the number of hours that staff spend with
clients. These alternative measures are likely to yield
different denominators in equations B and B′. For ex-
ample, group therapy involves one provider seeing
more than one client. If, for example, one provider saw
five clients during a group session, the group session
could be counted as 5 client visits, 5 group hours, or 1
group hour—if an output metric is used—or 1 staff
hour—if an input metric is used. Similar definitional
ambiguities exist for co-therapy.

While either measure of service units could be used,
the selection of a service metric raises concerns about
internal consistency. A study will be internally consis-
tent if the same metric is used to measure both Qt and
Qs; that is, the quantities of service used in the denomi-
nators for the sample and full population are consis-
tently defined. Problems of internal inconsistency arise
when different data sources are used to measure service
variables in equations A, B, and B′. For example, it is
typical for studies to use service data (measured in an
output metric) collected by researchers to determine Qs
but to use management information system data (mea-
sured in either an input or output metric) to measure
Qt and therefore ACt. Because researchers fail to report
the service volume metric and definition of total costs
used to calculate ACt, it is impossible to determine
whether service units and costs can be compared across
studies.

ESTIMATING UNIT COSTS

In this section we explore different methodological
assumptions that could be made to estimate unit costs
(equations B and B′) for outpatient mental health serv-
ices. Cost data were drawn from a CMHC that serves
as a local mental health authority for a four-town
catchment area of roughly 195,000. The CMHC,
which is a state facility, provides inpatient, day treat-
ment, and outpatient services, and it has many unique
outpatient programs that provide customized services
to subgroups with special mental health needs. These
data will be used to illustrate how the magnitude of
total and unit cost estimates changes under different
assumptions.

Estimating Total Costs

The estimation of total costs is divided into three
steps, and each step is broken into the three costing per-
spectives—management, accountant, and economist
(table 1). Step 1 involves examining the CMHC’s
budget and identifying all resource cost categories that
relate to outpatient services. The CMHC’s budget state-
ment (equaling $22.2 million) included 650 separate
cost categories. Because this center produced inpatient,
day hospital, and outpatient services, it was necessary
to extract all resource costs related to inpatient and day
hospital services. A total of $13.4 million remained af-
ter all nonoutpatient costs were excluded. All three
costing perspectives would include these on-budget
costs for outpatient services in their total cost calcula-
tions because they are explicit costs borne by the
CMHC. These costs include salaries and wages for all
employees, fringe benefits for some employees, medica-
tions, supplies, equipment, building space, and utilities.

Step 2 adds on the explicit costs that are borne by
other collateral agencies (other than the CMHC itself)
and implicit costs borne by the CMHC and collateral
agencies. These are referred to as off-budget items. Off-
budget explicit costs refer to resources hired or pur-
chased by the CMHC but fully or partially paid for by
another agency. There were two off-budget explicit
costs for this CMHC: fringe benefits for state employ-

TABLE 1. Steps in Estimating Costs of Outpatient Services in One CMHC According to Three Costing Perspectives

Step 3: Deductions for Resource Costs

Step 1:
Explicit On-

Budget Agency
Costs (millions

of dollars)

Step 2:
Off-Budget

Agency Costs
(millions of dollars)

On-Budget Costs
(millions of dollars)

Off-Budget Costs
(millions of dollars)

Final Cost
Estimate

(millions of
dollars)

Nonclient
Contracted

Client
Unrelated

Client
Costing Perspectivea Explicit Implicit Services Services Services Explicit Implicit

Management 13.4 0.0 0.0 –2.1 –0.6 –3.9  0.0  0.0  6.8
Accountant 13.4 3.8 0.0 –2.1 –0.6 –3.9 –1.8  0.0  8.8
Economist 13.4 3.8 2.5 –2.1 –0.6 –3.9 –1.8 –0.7 10.6

aManagement perspective: include only the resource costs paid for by the CMHC. Accountant perspective: include all explicit resource costs
(i.e., costs that measure all payments for resources) associated with production of outpatient services. Economist perspective: include all implicit
resource costs (i.e., opportunity costs of resources that are donated to or owned by the CMHC) and explicit resource costs.
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ees (paid directly by the state) and service and research
grant funding received by the CMHC to expand outpa-
tient services. These explicit off-budget items added
$3.8 million to the total on-budget costs.

Implicit costs refer to the value of resources for which
no explicit monetary payments are made for the re-
sources used by an agency. The most common examples
of implicit costs are owned (or donated) land, buildings,
and equipment and donated labor. This state-operated
CMHC received many resource subsidies. First, some
of its administrative services and all its legal services
were contributed by collateral state agencies (e.g., state
attorney, comptroller, state mental health authority).
Second, some of its employees were on contract from
other (nonprofit cooperating) agencies. The CMHC
was required to pay only the contracted workers’ wages
and fringe benefits; it did not pay the administrative
costs associated with hiring employees or the process-
ing costs associated with their compensation. Third, as
a state agency, the CMHC did not have to pay local
property taxes, which finance fire and law enforcement
(as well as other local) services from which the CMHC
benefits. Fourth, the buildings and equipment owned
by the CMHC were not assigned an economic value.
Imputed values were constructed for the owned and do-
nated resources by using fiscal data from state and pri-
vate agencies. The opportunity cost for the owned
building and property was based on a 5% discount rate
(3, 9) applied to the present value estimations calcu-
lated by the Office of the State Comptroller. Imputed
implicit costs were valued at $2.5 million.

In aggregate, the gross total value of all resources de-
voted to outpatient services equaled $19.7 million. But
some of the resources included in this estimate are un-
related to the outpatient services used by the study sub-
jects. Step 3 of the estimation process involves making
a series of deductions from the gross total cost estimates
to derive the value of the resources used to produce Qs.
Three types of services are excluded from the definition
of total costs. The first type is nonclient services. The
CMHC, like some multiservice CMHCs, is involved in
research, community education, and training. Because
our study subjects received only client services from
nonresearch programs and they did not directly benefit
from community education activities, the resource costs
attributed to these ancillary outpatient activities were
deducted.

The second type of deduction relates to contract serv-
ices. It is not uncommon for mental health centers to
contract with other service agencies to produce some
specialized services (e.g., social rehabilitation). Con-
tracted services involve money transfers only. The re-
source costs associated with contract services were re-
moved from the estimate of TCt since the corresponding
information on service volume (Qt) is not recorded in
the CMHC’s data management systems (i.e., informa-
tion on the quantity of contracted services was missing).

Unrelated client services are the third type of services
deducted from gross total costs. The CMHC produced
outpatient services for special populations, for exam-

ple, forensic patients, elderly persons, and children. Be-
cause these populations have special needs, the costs
associated with producing services for them are likely
to be different from the costs of services provided to the
general class of adult clients, from which our study
sample was drawn. Because none of our subjects used
these special services, these costs were deducted from
gross total costs. Deductions for on-budget explicit
costs equaled approximately $6.6 million. Comparable
deductions were made for off-budget explicit ($1.8 mil-
lion) and implicit ($0.7 million) costs that were unre-
lated to the outpatient services received by the study
subjects.

As shown in table 1, the final value of the resources
used to produce the set of outpatient services used by
the study sample of clients ranged from $6.8 million to
$10.6 million. Because the study perspective and cost
allocation procedures influence the magnitude of the
center’s total cost, it is essential that this information be
reported; otherwise, the meaning of cost estimates
within and among studies is uncertain.

Calculating Unit Costs (ACt)

Unit costs for outpatient services (ACt) are calculated
by dividing the estimate of the total cost (which varies by
perspective and step) by the volume of recorded services
for all clients served by the included programs. But there
are three additional choices that influence the size of the
unit cost estimate. The first two choices relate to the al-
location of net costs among the different outpatient pro-
grams, or “cost centers.” The first of these two choices
relates to the organizational structure of the center. Many
mental health centers are an amalgam of many different
outpatient programs. Unit cost estimates, therefore, can
be calculated at the center level or at the program level.
In calculating center-level estimates, it is implicitly (and
perhaps incorrectly) assumed that the production rela-
tionships, and hence costs, among the different outpa-
tient programs comprising the center are identical.

The second choice relates to the outpatient service
structure of the center. Centers, as well as programs
within centers, produce many different outpatient serv-
ices. For example, outpatient services may include indi-
vidual therapy, medication monitoring, group therapy,
co-therapy, and so forth. Different resource inputs and
intensities may be used to produce different types of
services or the same services within different programs.
Aggregating all services and estimating one unit cost
for all outpatient services is based on the assumption
that the production costs associated with the different
service types within the set are equal.

The choice of a reference base for Qt also influences
the size of the unit cost estimate. Use of an input refer-
ence base will yield an average cost estimate that differs
from one based on an output reference base if the out-
patient services include sessions that involve either
more than one client (e.g., group therapy) or more than
one provider (e.g., co-therapy).

The impact of these different methodological choices
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on the size of the unit cost estimate is illustrated by table
2, which presents a series of unit cost estimates for all
outpatient services at the center level (the estimates
were determined by dividing the total costs appearing
in table 1 by alternative definitions for Qt). Note that
the service volume measure is approximately 70%
larger when an output (client hour) metric is used, re-
sulting in a lower estimate of average cost per client
hour than per staff hour (row 1 versus row 2).

Table 3 presents unit cost estimates (ACti) for individual
and group outpatient services at the center level when the
assumption regarding equal costs for individual and
group services is relaxed. Group therapy services are
cheaper than individual therapy when the services are
measured by using a client hour metric. The volume esti-
mates in column 2 indicate that, on average, group ther-
apy sessions involve a therapist meeting with five clients;
hence, the unit cost estimate for group therapy is roughly
five times as large when a staff hour metric is used.

The unit cost estimates (ACtji) varied between the
two programs within the CMHC that offer individual
and group services. Outpatient services produced by
program A, on average, are approximately 70% more
expensive than those produced by program B ($203
versus $122). Also, the ratio of average costs varies by
service type. Group services are roughly 2.5 times as
expensive in program A ($111) as in program B ($46)
(suggesting that group sizes are smaller in program A),
but the individual services produced by program A are
only about 25% more expensive ($337 versus $263).

EVALUATING THE METHODOLOGY: WHICH IS
THE “RIGHT” COST?

In evaluating unit cost estimates, two different ques-
tions can be posed. They are, Is the unit cost estimated
correctly? and Is the unit cost estimate correct? The first
question focuses attention on the estimation technique
itself—are all relevant costs included and all irrele-
vant costs excluded? To answer this question, we
would need information about the study perspective,
the total cost definition (i.e., information on what costs
were included and excluded and how they were allocated
among cost centers), and the measurement metric for Qt
and Qs.

The second question is much more difficult to an-
swer. Whether the estimated unit cost per service is cor-
rect depends on the assumptions implied by the estima-
tion technique and their compatibility with the study
conditions. To evaluate the appropriateness of a unit
cost estimate, it is necessary to have additional infor-
mation on 1) the program and service production rela-
tionships within the center and 2) the service utilization
patterns of the control and experimental groups. Incon-
sistency between methodological assumptions and
study conditions may yield biased, as well as incorrect,
findings regarding both absolute and relative costs (to-
tal costs).

To demonstrate how methodological assumptions
underlying unit cost estimation and study conditions
can influence study findings, we constructed a series of

TABLE 2. Center-Level Unit Cost Estimates for All Outpatient Services in One CMHC According to Different Costing and Time Perspectives

Time Perspective
Total Service

Volume (hours)

Unit Cost Estimate (dollars/hour)

Explicit On-Budget Costs (step 1) Plus
Explicit and Implicit Off-Budget Costs

(step 2), by Costing Perspectivea

Explicit On-Budget Costs (step 1) Plus
Explicit and Implicit Off-Budget Costs

(step 2) Minus Deductions for Resource
Costs (step 3), by Costing Perspectivea

Management Accountant Economist Management Accountant Economist

Client 62,048 216 277 318 108 140 169
Primary staff 36,617 366 470 538 183 237 286

aManagement perspective: include only the resource costs paid for by the CMHC. Accountant perspective: include all explicit resource costs
(i.e., costs that measure all payments for resources) associated with production of outpatient services. Economist perspective: include all implicit
resource costs (i.e., opportunity costs of resources that are donated to or owned by the CMHC) and explicit resource costs.

TABLE 3. Center-Level Unit Cost Estimates for Individual and Group Outpatient Services in One CMHC According to Different Costing and
Time Perspectives

Time Perspective

Total
Service
Volume
(hours)

Unit Cost Estimate (dollars/hours) for Explicit On-Budget Costs
(step 1) Plus Explicit and Implicit Off-Budget Costs (step 2) Minus

Deductions for Resource Costs (step 3), by Costing Perspectivea

Management Accountant Economist

Individual services—equal time
metrics for client and staff 18,999 176 228 275

Group services
Client 27,620  41  53  64
Primary staff  5,233 216 279 337

aManagement perspective: include only the resource costs paid for by the CMHC. Accountant perspective: include all explicit resource costs
(i.e., costs that measure all payments for resources) associated with production of outpatient services. Economist perspective: include all implicit
resource costs (i.e., opportunity costs of resources that are donated to or owned by the CMHC) and explicit resource costs.
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total cost estimates based on unit cost estimates (econo-
mist perspective) drawn from tables 1–3 and hypotheti-
cal service utilization data. We assumed that there
were comparable client samples (i.e., a randomized
controlled design) enrolled in two programs: program
A (control) and program B (experimental). The subjects
in both programs were assumed to use 45 hours of out-
patient services over a 3-month period.

Study Perspective

Implied in the definition of total cost (as well as unit
cost) is a costing perspective. We found that the unit
cost for an hour of outpatient services at the center level
varied from $108 (steps 1, 2, and 3, measured in client
hours, management perspective) to $538 (steps 1 and 2,
measured in primary staff hours, economist perspec-
tive) (table 2). Which unit cost is “right” depends on
how the study findings will be interpreted and used in
the policy arena. Cost estimates may be used to inform
policy makers about the absolute and/or relative costs
associated with different interventions. If the focus of
the study, for example, is to explore the cost differen-
tials between two or more mental health treatments,
then the costing perspective (i.e., management, ac-
countant, and economist) used within the study is ir-
relevant. The choice of perspective has a scalar effect on
the agency’s unit costs per hour of service (if we assume
equal proportions of explicit and implicit costs among
the programs), and as a result it does not distort the cost
differentials between or among groups. However, the
costing perspective becomes relevant if the study find-
ings will be used to make statements about the expected
cost of implementing an intervention. In such cases,
which perspective is appropriate depends on whether
the funder is expecting to pay the CMHC’s costs only,
the explicit costs related to center activities that may be
shared by the CMHC and other collateral agencies, or

the full opportunity costs associated with the CMHC’s
service activities.

Cost Allocation Rules

Cost allocation rules guide how total (net) costs for
outpatient services are defined and allocated among the
various programs and services offered by the CMHC.
The finer the disaggregation of costs, the more compre-
hensive is the list of unit costs. Whether such detailed
allocation rules are necessary depends in large part on
the characteristics of the production relationships
among programs and services. For example, the appro-
priateness of using center-level versus program-level
unit cost estimates to value the resources used to pro-
duce mental health services depends on whether the
production functions within the CMHC are constant
among programs. When the production relationships
of different programs are identical, center-level unit
cost estimates will yield unbiased relative cost outcomes
(case 1a in table 4). However, the absolute cost esti-
mates for the programs will be unbiased only if the av-
erage cost for all outpatient services equals the average
cost for each of the different service types produced by
the center. As shown in table 3, this assumption is not
valid for this CMHC and, on the basis of our experi-
ence, is unlikely to be valid for other multiservice
CMHCs. When service-specific unit cost estimates are
used to value the different mental health services, pro-
gram costs decrease from $7,605 (case 1a in table 4) to
$6,045 (case 1b1). Note that the relative costs of the
two programs are unaffected (column 6), although the
absolute costs change.

Structured outpatient programs are likely to have sys-
tematically different production relationships. They
may use different facilities, equipment, and labor to
produce mental health services with the same labels.
Such differences will affect the programs’ total costs.

TABLE 4. Simulated Total Cost Estimates for Two Programs in One CMHC According to an Economist Costing Perspectivea

Cost Scenario

Program A: Control Group Program B: Experimental Group
Cost

Ratio 
(B/A)

Hours ×
Dollars/Hour

Total
Dollars

Hours ×
Dollars/Hour

Total
Dollars

Case 1: center level
a. Equal production functions   45×169 7,605   45×169 7,605 1.0

b1. Unequal service costs, equal use 6,045 6,045 1.0
Individual   15×275 4,125   15×275 4,125
Group   30×64 1,920   30×64 1,920

b2. Unequal service costs, unequal use 4,990 9,210 1.8
Individual   10×275 2,750   30×275 8,250
Group   35×64 2,240   15×64   960

Case 2: program level
a. Unequal production functions   45×203 9,135   45×122 5,490 0.6

b1. Unequal service costs, equal use 8,385 5,325 0.6
Individual   15×337 5,055   15×263 3,945
Group   30×111 3,330   30×46 1,380

b2. Unequal service costs, unequal use 7,255 8,580 1.2
Individual   10×337 3,370   30×263 7,890
Group   35×111 3,885   15×46   690

aPerspective includes all implicit resource costs (i.e., opportunity costs of resources that are donated to or owned by the CMHC) and explicit
resource costs.
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These programmatic cost differentials are concealed in
center-level cost estimates. The implications of using
center-level as opposed to program-level unit cost esti-
mates can be seen by comparing case 1a to case 2a in
table 4. Programs A and B have equal costs ($7,605)
when center-level averages are used, but program A is
66% more expensive than program B when program-
level unit cost estimates are used to value services
($9,135/$5,490). Again, if service-type cost differen-
tials exist, then the absolute cost estimates for the pro-
grams also will be biased (compare case 2a to case 2b1).
The direction of the bias will depend on the mix of serv-
ices used by the study group.

Service Utilization Data

The size of the total cost estimate is determined by
multiplying unit cost estimates by the number of serv-
ices that sample clients are recorded as receiving during
a specified time period (equation A). The total cost out-
come can be distorted if service use patterns differ be-
tween control and experimental samples and these serv-
ices have unequal unit costs. Variation in service use
patterns may arise because different programs within
CMHCs adopt different treatment philosophies that
may influence the mix of services provided to clients.
For example, program B becomes more expensive than
program A if the proportion of individual therapy to
group therapy is greater for program B than for pro-
gram A (compare the costs of cases 1b1 and 1b2 and
those of cases 2b1 and 2b2). Comparing service units in
different programs becomes more complicated since
programs may differ in their data-reporting standards.
In a recent comparative study of two programs within
the same CMHC (10), we found that the staff of one
program logged 60% more staff hours than did the staff
of the other program (meaning that they reported more
of what they did). If such information is known, unit
costs can be adjusted for reporting error.

DISCUSSION

Assessing Unit Cost Estimates

We have shown many different unit cost estimates.
To understand which measure was used to value mental
health services, information on the following would be
needed: 1) the study perspective, 2) the definition of to-
tal costs (costs included and excluded), 3) the reference
base for service units, 4) the data sources for sample
and population service volume estimates, and 5) the
level of disaggregation (center or program; service-spe-
cific). With this information it is possible to determine
which table and column of unit cost estimates were ap-
plied within any cost-effectiveness study. Moreover,
with consistent reporting of such methodological infor-
mation, we could begin to make 1) informed assess-
ments about the validity of cost estimates and 2) in-
terstudy comparisons.

More information would be needed to assess whether
the “right” unit cost estimate was used to value mental
health services. One would need also to know whether
1) the findings will be used to make inferential state-
ments regarding relative or absolute cost differences,
2) there were differences in production functions among
programs and service types, and 3) there were differ-
ences in data reporting among programs.

For cost-effectiveness studies designed to estimate
relative costs, the “right” unit cost estimate will depend
only on the production relationships between programs
and the utilization patterns of different groups. Center-
level, aggregate average cost estimates are appropriate
only if there are equal resource costs for all services (i.e.,
homogeneous production functions across programs
and services). Center-level unit cost estimates need to be
disaggregated by service type only when service types
have different resource costs and service utilization pro-
files differ between groups. If programs have heteroge-
neous production functions, then program-level unit
cost estimates must be used. Program-level estimates
must be disaggregated by service type only if cost func-
tions differ by service type and service utilization pat-
terns vary between groups.

Selecting the “right” unit cost for cost-effectiveness
studies aimed at estimating the relative and absolute
costs associated with specific programs is more com-
plex. First and foremost, the study perspective must
match the perspective of the funder. For example, if the
funder is concerned only with explicit costs borne by
the CMHC, the societal cost estimate is likely to over-
state expected costs. To correctly estimate the absolute
costs for each group, program-level unit cost estimates
must be used if there are differences in production func-
tions between programs, and program-level estimates
must be disaggregated if the service types have different
cost functions (even when the utilization patterns for
different groups are the same).

Implications for Mental Health Research and Policy

Such methodological and conceptual information
does not appear in published reports. Thus, it is impos-
sible to make meaningful cost comparisons among
studies evaluating the same program if different as-
sumptions and techniques were used to calculate unit
costs and treatment costs. At the present time, the field
has an institutionalized tradition of not requiring re-
searchers to disclose crucial methodological informa-
tion, even though the potential errors introduced by
these methodological choices can bias cost-effectiveness
findings based on randomized controlled trials. By as-
suming methodological simplicity, we have exempted
the analytical methods used in economic evaluations
from being critically assessed, widely understood, and
persistently refined.

Because the findings of cost-effectiveness analysis are
being used to ration scarce mental health budgets,
greater attention needs to be given to the accuracy of
cost findings. Such assessments require a more careful
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examination of the methods used to estimate unit costs.
Using a unit cost estimate to value mental health serv-
ices does not ipso facto mean that services are being
appropriately valued. Indeed, cost estimates for mental
health services based on unit costs may be no better
than charge-based estimates if the unit cost estimate is
biased.

Cost-effectiveness analysis is a useful tool only if it
produces credible and reliable information about costs
and effects. But given the complexity associated with
estimating unit and total costs, it is highly unlikely that
all cost-effectiveness studies are equal. This presents a
major challenge to decision makers, researchers, and
journal editors because insufficient information is
available to detect differences in quality among stud-
ies. The intent of this paper was to identify the key
methodological information needed to assess the valid-
ity of unit cost estimates. Having information on the
study perspective, the cost allocation rules, the internal
production relationships of multiservice, multipro-
gram agencies, the definition of service units, and the
service utilization profiles of the samples, as well as the
study’s research intent and policy implications, will
substantially improve our ability to assess the quality
and meaningfulness of the cost estimates generated by
cost-effectiveness studies. It is only with this informa-
tion that we will be able to discriminate among studies
and begin to synthesize evidence that could inform

choices about which services yield the greatest value
per dollar.
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