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The goals of this presentation are to: (1) demonstrate inter-observer reliability of the Total Body Score (TBS) system for quantifying
decomposition; (2) illustrate where discordance between observers occurs; and, (3) make suggestions to improve the system.!

This presentation will impact the forensic science community by demonstrating that the TBS system has low levels of inter-observer
error and is a reliable method of quantifying decomposition.

Megyesi and colleagues’ TBS system for quantifying decomposition is often cited and is currently used, along with other methods,
to record decomposition at several human decomposition research facilities. However, the consistency of observations between two or
more observers has never been tested. The use of multiple observers throughout the decomposition process is common at decomposition
research facilities. Testing methods to determine rates and potential sources of error are now required in forensic sciences in this post-
Daubert and National Research Council (NRC) report climate.?? This presentation addresses the observed deficiency.

Sixteen participants scored 59 observation packets using the Megyesi et al. system. The participants included both sexes ranging in
education (undergraduate to PhD) and experience (0-6 months to 10+ years). All had some experience working at a human decomposition
research facility and using the TBS system. The packets used 13 human cadavers in different stages of decomposition (Postmortem
Interval (PMI) 2-186 days) from three human decomposition research facilities. The distribution of the PMI matched the outdoor sample
of the original study as closely as possible. Each packet included photographs (averaging nine per packet) that minimally showed
the overall body and close-up shots of the head/neck, trunk, and limbs. Where available, notes by the original on-site observer were
supplied. Observers were provided the scoring tables from Megyesi et al.’s publication and instructed to follow only those descriptions,
disregarding any modifications in use by individual facilities, and to return categorical scores for each bodily area (head/neck, trunk,
and limbs), as well as overall TBS scores. When decomposition fit into more than one category, observers recorded both categories
and averaged the contribution to TBS, as instructed by the original publication. Data analysis used a two-way random model Intraclass
Correlation Coefficient (ICC) in Statistical Package for the Social Sciences (SPSS) (v. 17.0). The ICC is similar but deemed superior
to a weighted Cohen’s kappa.*®

The TBS method shows “almost perfect” agreement between observers.® The overall single measure for Absolute Correlation
Coefficient (ACC) is 0.859 for TBS and the Consistency Correlation Coefficient (CCC) is 0.878 for TBS. Assessment of the individual
component categories shows variation in the correlation coefficients for each category, with head/neck being the highest (ACC=0.857;
CCC=0.875), followed by the limbs (ACC=0.803; CCC=0.817), then trunk (ACC=0.690; CCC=0.720 — only “substantial agreement”).
Education impacted the reliability, with individuals holding Master of Arts/Master of Science (MA/MS) degrees (ACC=0.989;
CCC=0.923; n=8) or Doctor of Philosophy (PhD) degrees (ACC=0.896; CCC=0.940; n=2) having higher correlation coefficients than
those with a Bachelor of Arts (BA) degree or less (ACC=0.801; CCC=0.841; n=6), although all education levels still fall in nearly perfect
agreement. No difference in absolute or consistency correlations were observed when the participant sample was divided by experience,
with the separation point being more or less than two years of experience (n=8, 8). The individual component scores followed similar
patterns as the TBS score when examined under the filter of both education and experience.

Overall, trunk scores were the least concordant. Comments made by observers suggest this may result from difficulty identifying
post-bloat release, greater variety of observed color change than described in the TBS system, and differences in decomposition of the
upper (ribs) versus lower (abdomen) trunk. Common errors observed during data collation included simple issues, including use of
non-existent categories for a particular body portion, probably the result of using the wrong table to make observations; recording point
values for the category value (for example, C7 instead of C2, where 7 is the number of TBS points for category C2); and arithmetic errors
in calculating TBS. All are easy to remedy (although the second problem could be difficult to parse for earlier stages of decomposition,
where the categorical score and TBS point value are similar).

Thus, the TBS system is reliable, with near-perfect agreement between observers. Minor variation exists between observers based
on education levels. The trunk category has the lowest level of agreement between observers and may provide an opportunity for
improvement.
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This study was conducted with the approval of the Southern Illinois University Human Subjects Review Committee, approval

14151.
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