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Operational and financial performance of hospital laboratories can be measured using many factors, 
including revenue, productivity, unit costs, and utilization.  Through comprehensive statistical analysis of 
a broad cross-section of laboratories, it was determined that, more than any of the other 20 factors 
assessed, test complexity and volume have the most influence on laboratory performance.  Any remaining 
differences are usually due to other variables or manageable factors such as the efficiency of systems and 
processes.  Therefore, the scale of a laboratory’s operations can be viewed as a two-dimensional system 
driven by testing volume and the complexity of testing being performed.  All laboratory leaders must 
understand the impact of these two factors in order to better manage operations and financial 
performance.  
 
Change in testing volume impacts two primary metrics:  productivity and unit costs.  Economies of scale 
associated with test volume are nonlinear.  Unit costs decrease most rapidly for the first several hundred 
thousand tests, whereas productivity increases associated with test volume are more significant in smaller 
laboratories.  We utilize the performed reportable result per total paid hour metric as a key productivity 
indicator and total expense per performed reportable result as a primary metric of unit cost.  As illustrated 
in Figure 1 below, an increase in volume from one million to five million reportable results (RRs) per 
annum would yield a productivity increase of approximately 18.4 percent and an improvement in unit cost 
of 12.5 percent.  Our analysis of these two factors indicates a direct correlation between increased testing 
volume and improvements in both productivity and unit cost. 
 

Figure 1:  Test Volume Impact 
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Test complexity changes also impact the same primary metrics of productivity and unit cost, but inversely 
to volume.  A laboratory’s test complexity index (TCI) is a metric based on the assignment of relative 
value units (RVUs) to each RR based on the amount of time, expense, and technical expertise it takes to 
perform a give procedure.  There is a linear relationship between TCI and expense and productivity 
measures.  As Figure 2 shows, if the TCI changes from 1.0, which is the average TCI of a community 
full-service hospital laboratory, to 1.5, which represents a more esoteric test menu (e.g., higher proportion 
of molecular diagnostics, cytogenetics, or other specialty testing), productivity will decline by 10 percent 
and unit cost will increase by 17 percent.  While these changes can be explained because of the higher 
cost of reagents and equipment as well as increased staffing requirements, test complexity is not often 
taken into account by many benchmarking metrics utilized by hospital or laboratory leaders. 
 

  Figure 2:  Test Complexity Impact 
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Our analysis has also shown that laboratory performance is most influenced by test volume for those 
institutions performing less than one million RRs.  Test complexity is the most influential factor for 
laboratories performing more than one million RRs.   
 
What are the implications of this information for laboratory leaders who are looking to control costs?  
Here are a few things to consider: 

 Growth of testing volume will yield overall lower unit costs which benefit all of the testing performed 
by a laboratory.  Our experience has shown that the development of an outreach program is a primary 
mechanism to achieve this growth. 

 Understanding how your test volume and complexity compare to your peers is vital to ensure that 
comparative data has meaning for your organization. 

 Monitoring key metrics such as those presented above is a good management tool to measure 
progress and performance goals. 

 As health systems add other services that require the latest testing capability (e.g., cancer care), there 
will be both positive and negative impacts on financial and operational performance that must be 
considered and balanced. 
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