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Abstract
Purpose: Precise postmortem interval evaluation is crucial in cases when violent types of
death are suspected by a forensic medical examiner. There are different factors that could
affect results of postmortem interval (PMI) evaluation by a forensic medical expert. The
aim of this study was to investigate the relationship between the known postmortem time
interval and the degree of particular postmortem changes development. Materials and
Methods: A cross-sectional analysis of 116 forensic medical examinations of deceased persons
(of them, 58 females and 58 males), in cases of non-violent death, was performed. The data
about the time of death was obtained from police preliminary records provided to the
examination - only the cases with known time of death were included in the study. Postmortem
changes were evaluated by Total Body Score (TBS) [1] at equal time interval after death (48
hours ± 3 hours). Interconnection between postmortem changes degree and PMI was
estimated using Spearman's rank correlation. Difference between sexes was evaluated using
Mann-Whitney U test. Results: "Thickness of clothes" criterion reached the highest positive
correlation coefficient, "ambient temperature" criterion had also a significant positive
correlation. The rest of the studied criteria had very weak correlation with the development
of postmortem changes. Conclusions: Several criteria had significant (p < 0.05), yet week,
impact on the postmortem changes development. The other criteria were statistically
insignificant.
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1. Introduction
Evaluation of the postmortem interval is one

of the basic tasks of forensic medical expert. It
plays a significant role in the work of police, due
to a limited number of suspects who had an alibi
when the crime occurred [2]. This evaluation is
based on specific sequential changes that occur
after death. The problem is that these postmortem
changes vary due to many factors [3], including,
but not limited to: ambient temperature, body
weight, cloths, airflow [3, 4], and body length [5].
It could influence the estimation of PMI by a
forensic medical practitioner, while performing
examination [6], thus there is a need in defining

the affective impact of these factors in order to
further define new ways of making the PMI
estimation more accurate as well as to elaborate
methods which are already used by forensic
medical experts.

2. Purposes, subjects and methods:
2.1. Purpose. The aim of this study was to

define the level of interconnection between
development of postmortem body changes and
the time passed after the death. We hypothesized
that: 1) there is strong interconnection between
them which varies depending on the thickness of
clothes, weight of the corpse, body length, and
environmental factors - ambient temperature,
airflow; 2) development of postmortem body
changes does not depend on sex and/or age of
deceased person.

2.2. Subjects & Methods
Design
The study was based on 116 forensic medical

examinations of deceased persons who died in a
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result of pathologies (non-violent conditions)
performed within the time period of 2017–2018
at Regional Bureau of Forensic Medical
Examinations. Exclusion criteria were violent
cases of death (accidents, suicides, homicides),
cases where the forensic medical diagnosis was
not specified, e.g. due to putrid decomposition,
and cases of pathological conditions which were
accompanied by massive hemorrhages. The study
was approved by the ethics committee of Kharkiv
National Medical University in October 2018. The
practical part of the study was finished by July,
2019. During the study, the following parameters
were gathered and analyzed: sex, age, length of
body, fat development level, peculiarities of scene,
type of clothes on the corpse. Evaluation of
postmortem changes was made using TBS in
48±3, i.e. 46–51, hours after the death. In all cases
studied, the time of death was obtained from
police preliminary reports provided to examination.

Statistical Analysis
Mean (M) and standard deviations (SD) were

determined. In order to check distribution normality,
Shapiro-Wilk test was performed. As far as the
tests showed non-normality of distributions,
Spearman's rank correlation was used to calculate
connections between grade of postmortem changes
and studied criteria, as well as in calculation of
differences in female' and male postmortem
changes development. For each test the significance
level had been set as p < 0.05. All calculations
were conducted using Microsoft Office Pro Plus
2019, StatSoft STATISTICA Version 8 (Tulsa, OK).

3. Results
The results were approximated to three

decimal places.
The greatest correlation was observed in

"thickness of clothes" criterion (Table 1, Figure 1).
However, all the criteria studied had very weak
or weak interconnections with the level of
postmortem changes (i.e. less than 0.5), according
to interpretation of Spearman rank correlation [7].
In particular, the mean of above mentioned
"thickness of clothes" criterion was 0.320 – weak

positive interconnection, "ambient temperature"
criterion 0,249 (weak positive interconnection),
"weight of corpse" criterion -0,055 (very weak
negative interconnection), "body length" criterion
-0,088 (very weak negative interconnection).

Analyzing and comparing outdoor and indoor
scenes, it was found that, in cases with outdoor
scenes, there was a weak positive correlation with
postmortem changes development, while in cases
with indoor scenes, there was a weak negative
correlation. There was no information on the
airflow level at the scene, so it was not possible
to determine its impact on the postmortem
changes` development.

Gender differences in females and males, in
correlation with postmortem changes, were not
significant – >0.1 (p < 0.05).

4. Discussion
Among the various methods of the postmortem

interval evaluation, there is no specific one which
could be precise enough to satisfy the needs of
forensic medical examiners – to guarantee the
adequate PMI evaluation in most of forensic
medical examinations [1,3,8]. Scientists'
examinations of pig carcasses as well as analysis
of the investigations of human remains led to some
controversial results. But even though some studies
prove satisfactory results of currently used
methods for some cases [3,9], there was one thing
that was claimed in most studies – the methods
should be modified in order to make the PMI
evaluation more accurate [1,3,10,11]. Factors that
should be evaluated are also varying in different
studies, but there was no method that had gathered
all factors affecting PMI and/or influence of these
factors was not clearly measured [1, 3, 5–12].

Attempting to reach the maximum preciseness,
the newly developed methods become more
diverged from the currently used – e.g. bacteriologic
tests [13], biochemical markers [14–20],
immunohistochemistry [21, 22]. These methods,
on the one hand, show positive results in PMI
evaluation. On the other hand, most of such
methods are time consuming and, like those using

Table 1
The correlation between various factors and the postmortem changes development

(PMI = 48 hours ± 3 hours)
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immunohistochemistry, are expensive. Given the
availability and quick assessment of PMI by currently
used methods, such as TBS, it looks much more
effective to supplement these methods first [23].

The limitation of the current study was the
lack of complete information on the scene, which
led to impossibility to measure all the additional
factors affecting the postmortem changes of the
body. Extensive data on scene peculiarities, such
as airflow level, humidity, and also the more
detailed information on the bedding of the corpse,
sun exposure, could possibly let us to define their
affection level on the PMI evaluation, with further
comprehensive modifications to currently used
methods.

Conclusion
During the study, it was found that there could

be the impact of several factors on the development
of postmortem changes. However, assuming the
lack of information on the environment (airflow,
humidity, sun exposure) in most studied cases,
there is a need to evaluate the impact of these
factors on the development of postmortem
changes as well.
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