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To the Editor,

Single-use and multi-use medical devices are used reg-

ularly in the practice of anesthesia. Single-use disposable

infusion pumps are directly comparable with regard to

cost.1 In previous cost-effectiveness studies, the costs of

various multi-use programmable infusion pumps have been

compared directly.2,3 However, the costs of multi-use

infusion pumps are not directly comparable because they

have distinct operating costs (delivery tubing, mainte-

nance) and different lifetimes. To account for these

features, the equivalent annual cost (EAC) of each pump

should be calculated. The EAC represents the annual cost

of owning and operating the pump over its entire lifetime.4

The EAC can be used as a decision-making tool in capital

budgeting when comparing the annual costs of multi-use

devices with unequal service-lives and operating costs,

such as monitoring equipment or airway management

devices. The EAC is based on the assumption that the

device will be replaced indefinitely by an identical device

at the end of its lifetime. The EAC does not take into

account that the device will be used for less than its service

life or upgraded during its use.

Consider the purchase of two pumps, PumpA and

PumpB, with identical functions, distinct operating costs,

and different service-lives. In a cost-effectiveness analysis

of similar devices, one selection criterion is the cost of the

devices. First, the present value (PV) of the cost of each

pump is calculated to measure the cash flows over the

lifetime of the pump as if the cash flows were made today

(see Table 1). The EAC is based on the assumption that the

pumps will generate the same annual costs in perpetuity.

The pumps have an indefinite series of constant operating

costs every year. The calculation of EAC takes into

account this constant level of cash flow (annuity) by

incorporating a present value interest factor of annuity

(PVIFA) in its calculation (see Table 1). Also, the PVIFA

can be obtained directly from an annuity table.4 To find the

PVIFA, look for the row corresponding to the number of

years (t) and then find the column for the percentage (R).

The number at the intersection of the row and column is the

PVIFA. To calculate EAC, the PV of the costs for each

pump is then divided by the PVIFA.

For example, suppose PumpA’s purchase price is

$5,000; it costs $1,200 per year to operate, and it must be

replaced every five years. PumpB’s purchase price is

$4,000; it costs $1,400 per year to operate, and it must be

replaced every seven years. If taxes are ignored and we

assume a 7% rate of return, the annual costs can be

determined (see Table 1). Since all dollar amounts repre-

sent an output of cash, they have a negative sign. Calculate

the annuity factor (see Table 1). Since EACs are directly

comparable, PumpB should be purchased because it

costs $903 per year vs $1,428 per year for PumpA. The

longer life and lower operating costs offset the higher

initial purchase price of PumpA. Knowledge of the EAC

approach allows clinicians to make cost-effective decisions

regarding similar devices using common capital investment

formulas.
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Table 1 Summary of formulas and calculations

1. The PV of costs formula:

PV of costs = [ OC/ (1 ? R)t ] – C

where (R) is the discount rate or rate of return, (t) is the expected

lifetime of the pump, (C) is the initial cost of the pump, and (OC) is

the estimate of annual operating costs (cost of maintenance and

equipment)

PumpA: PV = -$1,200 / (1.07)5 -$5,000 = -$5,856

PumpB: PV = -$1,400 / (1.07)7 -$4,000 = -$4,872

2. The PVIFA formula:

PVIFA = {1 – [ 1/ (1 ? R)t ]} / R

where (R) is the rate of return and (t) is the expected lifetime of the

pump.

5 year annuity factor for PumpA = {1 – [ 1/ (1.07)5 ]} / 0.07 = 4.10

7 year annuity factor for PumpB = {1 – [ 1/ (1.07)7 ]} / 0.07 = 5.39

3. The EAC formula:

EAC = (PV of costs) x (PVIFA)

EACA = -$5,856 / 4.10 = -$1,428

EACB = -$4,872 / 5.39 = -$903

PV = present value; PVIFA = present value interest factor of annuity;

EAC = equivalent annual cost
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