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Introduction
Automated specimen
preparation technology
continues to improve, increasing
efficiency in workflow in the
clinical microbiology laboratory.
This efficiency derives from
freeing skilled staff to perform
more technical tasks, and by
absorbing expanded operations
without the need for additional
staff. The purpose of this study
was to estimate the return on
investment (ROI) for a barcode
driven and conveyor
connected automated
specimen processing system
that includes plating and
streaking, incubation, image
acquisition, and digital
microbiology in a typical
clinical microbiology laboratory.

Methods
An economic model was
created to evaluate expanded
automated specimen processing
in a typical laboratory. The
model accounted for:
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1) personnel information,
including the number of staff,
average salaries, and fringe
benefit rates, 2) lab workload,
and 3) costs for capital, service
contracts, and rechargeables.
Benefits were defined as the
value of labor diverted to other
tasks. It is assumed that the
automated specimen processing
technology could do the work of
2.5 FTEs (e.g. a lab using 3 lab
assistants for specimen
processing would only required
1.2 lab assistants). Model
outcomes included five-year
ROI, measured as the ratio of
adjusted benefits to cost, and
length of time to break even.

Results
The baseline analysis assumed
a laboratory where specimen
processing was done by four
laboratory assistants performing
907 cultures requiring 1,552
plates and 176 swabs per day,
and operating 7 days per week.
Wage rates were assumed to be
$15.00 per hour for lab
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Table 1: Assumptions and Inputs
Figure 1: Time to breakeven: 3.6 yrs
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assistants, with a fringe rate of
33%. Under these conditions,
the expected total costs of
adopting automated specimen
processing over five years was
$535,810 and the expected
labor savings was $659,984.
The net present value of the
technology over 5 years was
$185,395 assuming a discount
rate of 5%. This yielded an ROI
of 23.2% over five years and a
breakeven point of 3.6 years.
Sensitivity analyses suggested
that ROI was sensitive to
assumptions about price, wage
rates, and efficacy.

Conclusions
Enhanced automated specimen
processing that includes
incubation, image acquisition,
and digital microbiology has a
reasonable ROI over five years,
and an estimated breakeven
point of 3.6 years. The specific
ROI depends on an individual
laboratory’s needs, volume, and
labor market conditions.

Table 2: Costs and benefits of automated specimen procession
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