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Factors that prolong the “postmortem
interval until finding” (PMI-f) among
community-dwelling elderly
individuals in Japan: analysis of

registration data

Tomoko lto,"® Nanako Tamiya,' Hideto Takahashi,> Kentaro Yamazaki,®
Hideki Yamamoto,* Shoji Sakano,® Masayo Kashiwagi,' Satoru Miyaishi®

ABSTRACT

Objectives: To clarify the factors affecting
‘postmortem interval until finding’ (PMI-f) among
elderly unexpected death cases.

Design: Cross-sectional study.

Setting: All area of Yamagata prefecture in Japan.
Participants: Entering subjects were 5675 elderly
cases with age of =65 years selected from all 8002
cases of unexpected death from 2002 to 2007 in
Yamagata prefecture between 2002 and 2007. Qur final
study subjects consisted of 3387 cases sampled with
several criteria to assess the factors to prolong PMI-.
Primary oulcome measures: The outcome was the
postmortem interval until finding (PMI-) as the time
from death until finding the body which we defined in
this study.

Results: ‘Living alone’ showed the highest adjusted
HR {3.73, 95% Gl 3.37 to 4.13), also ‘unnatural death’
(1.50, 1.28 to 1.75), ‘found at own home’ (1.37, 1.22
to 1.55) and ‘vounger subjects’ (0.99, 0.98 to 0.99).
In the model including interactions with the household
situation, we found ‘male subjects living alone’ and
‘fernale subjects living with family’ tended to be

found later.

Conclusions: PMI-f is an effective outcome for
guantitative analyses of risk of bodies left. To prevent
the elderly dead bodies left for long time, it is
necessary to keep regular home-based contact with
elderly individuals living alone.

INTRODUCTION

In Japan, the population has been ageing at
the highest rate in the developed world, and
the proportion of people 65 and older was
23% in 2010. It has been projected that about
30% of the total population will be older than
65 in 2050." The low total fertility rate, 1.57 in
2009, is also adding to the rapid changes
in the Japanese populaton structure. In

additon  to

this rapid ageing, dramatic
changes in family situations have occurred,
affecting  several aspects of society and
leading to the weakening of the caretaking
function wraditionally performed by families.
At the same time, solitary death among
elderly individuals has appeared as a new
social problem related (o the ageing society.
The phrase ‘solitary death’ came into use in
the mass media’s reporting of a case that
aoccurred in Japan during the 1980s in which
the skeletal remains of an elderly person
living alone was found as a result of the pro-
longed length of time from death until the
finding of the dead body.2 The Japanese
people were shocked by the individuals
remarkable posunortem  bodily  changes.

lto T, Tamiya N, Takahashi H, et al. BMJ Open 2012;2:¢001280. doi:10.1136/bmjopen-2012-001280 1
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Cleaning solitary deaths up has been established as a
business for stable incidents of elderly solitary deaths.
That unusual job was noticed by foreigners and elderly
solitary death was introduced as just a Japanese
problem.® However, this Japanese issue has been spread
over the sea. In Korea, several solitary deaths were
reported in 2011.* Korean rapid ageing of society with
similarity to Japan has also influenced the social func-
tion around family.

However, what is ‘solitary death’ has not been defined
clearly yet. Most of articles, which had tried to reveal the
‘solitary death,” mentioned that this lack of definition is
the biggest problem. One letter article from Japan
showed the 35 cases treated as solitary deaths in 8 years
from 2000. They showed the association between incident
of solitary death and person who found resident’s status
in the public housing complex.” In this report, they
defined whether a case is solitary death or not depending
on subjective opinion of person who found the case. One
study operationally defined solitary death as unexpected
death among the people living alone,® in the other study,
they added the death occurred at their own house on
that definition.” As a broader definition, there were some
articles said solitary death is occurred not only among
people living alone.® ® One study researched the munici-
pal bodies’ practices for solitary death.'® They revealed
that the definition of solitary death was varied.

Under these confused background, many studies tried
to explain solitary death with various view points, such
as household,®® '*'* age of subject® 7 1° ' cause of
death,” 8 * ! the place where the subject was found,? '° or
the person who found the subject.” ® 2 All of these articles
dealt with the time spent after the death®® '®2 35 main
characteristic of solitary death. The death left for long
time and making remarkable postmortem bodily change
must be avoided and the time spent after the death can be
an important view point on solitary death. Therefore, in
this study, we focused solely on this time spent after the
death and analysed the factors affected on it.

About the time spent after the death, the ‘postmortem
interval’ (PMI) is the essential parameter in forensic
medicine. PMI is defined as the time from death until
examination. There is one study on this PMI and they
showed that the average of PMI was longer among the
elderly living alone.” However, because our study
focused on the finding of a dead body, we defined the
‘PMI until finding’ (PMIf) as the period from the esti-
mated time of death until the finding of the dead body.

To obtain information about PMI, we focused on foren-
sic medical data. Forensic medical data, especially the post-
mortem  examination (inspection) records, are
informative in understanding the circumstances of deaths,
including those involving elderly cases with long PMI.

On this PMH from forensic data, one study has been
published. This study treated PMIf as a categorical vari-
able and presented only descriptive findings.” To our
knowledge, no study has discussed the causal factors to
prolong the finding of the dead body and has analysed

PMIA as a continuous quantity with Cox regression model.
In additon, the household situation has been considered
to be the prior factor making the differences in the
process of leaving and finding of the dead body according
to the literatures reported previously.® ® '* Thus, the aim
of the present study was to clarify the factors affecting
PMIHf among elderly unexpected death cases by elderly
people, focusing on the affect by the household situation.

METHODS

Definition of PMI-f

We defined the PMI{ as the time from death until
finding the body. Thus, PMIf typically has a positive
value. Occasionally, the body is found earlier than the
estimated time of death such as when a person is found
dying and is rushed to the emergency unit of a hospital.
In these cases, the death was confirmed by a medical
doctor after medical examination.

Study setting

The subjects, which were registered in Yamagata prefec-

tural police headquarter in Japan, consisted of 9002

cases of unexpected death from 2002 to 2007; they were

a subset of the total of 76 788 deaths in Yamagata prefec-

ture between 2002 and 2007.

In Japan, police officers investigate all reported unex-
pected deaths to determine whether it is criminal case or
not. Japanese law mandates that doctors report all unex-
pected deaths to the police. Even subjects whose death is
witnessed (eg, when individuals are rushed to a hospital)
are also subject to postmortem examination ifthe situa-
tions are not clear. If necessary, the autopsy is conducted
as further examination by forensic pathologist.

Consent for use of the data was approved by Yamagata
prefectural police headquarter after a formal application
and explicit pledge to randomise all data and remove
any individual identifiers to protect the privacy of the
personal data supplied. Ethical considerations were
examined in accordance with Japanese epidemiological
guidelines for secondary data analysis. Our study was
approved by the official ethical review board of
University of Tsukuba and Yamagata University.

We used the following six criteria for selecting subjects
in that order shown in figure 1.

1. Age of 265 years (n=5,675) were included.

2. The subject whose PMI{ was zero or positive was
included. Eight subjects were excluded because of
missing data about the death or time of finding the
body, and 1386 subjects were excluded because their
PMIA was less than zero.

3. Unclear cause of death (n=133) were excluded.

4. The cases involving suicide (n=606) and homicide
(n=14) were excluded because the PMI{ was influ-
enced by human intentions or actions and these
cases could not meet the situation of solitary death.

5. Accidental fire (n=27) were excluded. Notification of
the accident and PMIAf tended to be much shorter in
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