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A B S T R A C T

Interlaboratory studies are a type of collaborative exercise in which many laboratories are presented with the
same set of data to interpret, and the results they produce are examined to get a “big picture” view of the
effectiveness and accuracy of analytical protocols used across participating laboratories. In 2005 and again in
2013, the Applied Genetics Group of the National Institute of Standards and Technology (NIST) conducted
interlaboratory studies involving DNA mixture interpretation. In the 2005 NIST MIX05 study, 69 laboratories
interpreted data in the form of electropherograms of two-person DNA mixtures representing four different mock
sexual assault cases with different contributor ratios. In the 2013 NIST MIX13 study,108 laboratories interpreted
electropherogram data for five different case scenarios involving two, three, or four contributors, with some of
the contributors potentially related. This paper describes the design of these studies, the variations observed
among laboratory results, and lessons learned.

1. Introduction

Interlaboratory comparisonstudies, which are sometimes referred to
as collaborative exercises or round-robin studies, provide a useful way
to demonstrate that multiple laboratories can generate comparable re-
sults with the same provided samples, and are cited as valuable
methods for assessing measurement reproducibility in accredited la-
boratories [1]. Interlaboratory studies are regularly used in clinical
DNA diagnostics (e.g., [2]) and other scientific communities. Given that
DNA databases used in criminal investigations compile data from many
jurisdictions, it is valuable to assess the degree to which laboratories
across jurisdictions produce comparable analytical results.

Interlaboratory studies, which are typically voluntary, assess pro-
gress on the standardization of methods across laboratories and enable
technical and statistical issues to be ascertained and discussed. Most
analysts focus on their own laboratory protocols and rarely get an op-
portunity to determine how their laboratory performs relative to others.
Intralaboratory evaluations examine performance across analysts
within the same laboratory and can be useful in assessing whether
further training on following protocols is needed to improve con-
sistency. Both intra- and inter-laboratory studies can help better un-
derstand causes of variability among laboratories and analysts – and
hopefully lead to improvement of the entire community.

It is important to recognize that interlaboratory studies tend to be
research-focused and are not meant to evaluate the performance of
individual analysts. Although errors made by laboratories are noted in
interlaboratory study publications, finding these errors is not typically
the primary objective of a study. Any errors detected reveal opportu-
nities for improvement (see Ref. [3]) based on the research question
being explored and cannot normally be used to formally assess opera-
tional error rates for a general activity as has been advocated for pro-
ficiency test data that is produced under standard conditions (see Ref.
[4]).

DNA mixtures arise when biological material from two or more
individuals contributes to the sample being tested, and different types
or categories of mixtures have been proposed [5]. Methods for decon-
voluting mixtures were first described about two decades ago [6]. In
2006, the DNA Commission of the International Society of Forensic
Genetics (ISFG) stated in their “Recommendations on the interpretation
of mixtures” article that “our discussions have highlighted a significant
need for continuing education and research into this area” [7]. Inter-
laboratory studies can enable monitoring of variability in practice and
overall laboratory performance with different types of DNA mixtures.

About a dozen interlaboratory studies exploring DNA mixture in-
terpretation with short tandem repeat (STR) markers have been per-
formed over the past two decades [8–18] to examine various aspects of
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