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Automation within the clinical laboratory is generally employed to increase productivity, improve 
turnaround time, or cope with staffing shortages and increased testing volume.  This article describes 
some key aspects of planning for automation and shows the impact of using automation on 
operational efficiency based on data derived from Chi’s benchmarking database. 
 
Factors Involved in Planning for Automation Systems 
 
Analyzing workflow using Lean principles is a key part of the automation planning process since 
the effective use of automation systems may require a laboratory to redefine its work processes. 
Automation is particularly suited for continuous workflow using first in/first out processes, and this 
may require a laboratory to totally redefine its workflow from the time of specimen collection 
through the release of results.  In particular, steps that result in batching of specimens should be 
eliminated or reduced to the greatest extent possible. 
 
Many laboratories also elect to optimize their processes so they can eliminate STAT testing by 
providing exemplary turnaround times for all specimens (e.g., 30 minutes or less for all common, 
automated tests).  It is important for laboratory managers to identify their turnaround time 
expectations to vendors when selecting automation systems since this may impact the number of 
instruments and supporting platforms (e.g., centrifuges) required to meet the service objectives.  If 
this is not done effectively, a laboratory may have to set up a separate manual area to handle STAT 
specimens, which may defeat the purpose of installing automation. 
 
Laboratory managers should be aware that automation systems may require additional floor space 
because of their large physical size or necessitate renovation of the laboratory to accommodate the 
equipment.  The cost of this should be factored into the capital budget in addition to the cost of the 
automated equipment. 
 
Some laboratories may discover that either automation does not meet their needs or they do not have 
the capital funds to acquire fully automated systems.  In this case, Lean may be applied to improve 
operational efficiency.  In addition, a laboratory may want to consider using partial or task-targeted 
automation (e.g., decappers, pipetters, cover slippers) as an alternative to fully automated systems.  
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Metrics and Operational Performance 
 
Operational and financial performance of hospital laboratories can be measured using many factors, 
including revenue, productivity, unit costs, and test utilization.  Through a comprehensive statistical 
analysis of a broad cross-section of hospital laboratories, it was determined that those laboratories 
utilizing automated specimen handling had overall improvements in both productivity and unit cost. 
 
Chi utilizes the performed reportable result per total paid hour and performed reportable result per 
technical paid hour metrics as key indicators of laboratory productivity.  Hospital laboratories that 
had employed automation for their specimen handling experienced a 22.3 percent and 41.6 percent 
higher total and technical productivity measurement, respectively, compared to laboratories without 
automation (Figure 1 below). 
 

Figure 1:  Automation Impact on Productivity (Chi Solutions Database) 
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The total expense per total reportable result and performed expense per performed reportable result 
are key measures of overall unit costs.  Our analysis indicates lower overall unit expenses for those 
institutions with automated specimen handling.  There is a 10.2 percent and 6.9 percent difference in 
the performed expense and total expense unit cost measurements, respectively, between automated 
and non-automated laboratories (see Figure 2 on the next page). 
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Figure 2:  Automation Impact on Unit Expense (Chi Solutions Database) 
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Conclusion 
 
The utilization and application of automation in today’s clinical environment is required to achieve 
necessary service levels and remain competitive.  Streamlining workflow is a prerequisite to making 
the most effective use of automation.  Automation’s impact on hospital laboratories includes 
increased staff productivity, reduced turnaround time, and decreased unit costs, resulting in better 
management of the operation and financial performance of the institution. 
 
 
For more information, please call us at (800) 860-5454, ext. 453, or visit www.chisolutionsinc.com.  


