1000

For the dissatisfaction with EOL care, ‘dissatisfaction
with physician’s treatment of physical symptoms’ was
the most highly associated with potential psychiatric
disorders (OR =3.44). Unrelieved pain of female cancer
patients during their last months of life showed a positive
association with psychological morbidity such as sleep
disorders in the widowers 4-5 years after bereavement
[29]. Additionally, EOL care discussions are associated
with less aggressive medical care, such as ventilation
and resuscitation and less major depressive disorders in
bereaved caregivers [15]. Therefore, satisfactory discus-
sions about physical treatment in EOL care are helpful
not only for the patients but also for the caregivers’ psy-
chological adjustment. Another factor, ‘dissatisfaction
with time spent communicating with patients’ was signif-
icantly associated (OR = 1.55). A recent systematic review
of communication with terminally ill patients and their
families [30] indicated a lack of quantitative study. Com-
munication skills training for healthcare professionals to
improve discussions between patients and caregivers
about EOL issues fostering realistic forms of hope is an
essential future task for preventive intervention of spousal
morbidity after bereavement [30].

We derived several implications for practice and re-
search. In practice, we could obtain the following several
indicators for early detection of high-risk spouses prior to
the patient’s death: ‘patients using psychiatric consultation
service’, ‘patients with stomach cancer’, ‘bereaved with a
history of psychiatric disorder’, ‘dissatisfaction with time
spent communicating with patients’, and ‘dissatisfaction
with physician’s treatment of physical symptoms’. Along
with the early detection of spouses with these risk factors,
nurse-assisted [31] or pharmacist-assisted [32] psychiatric
referral programs using the ‘Distress and Impact Ther-
mometer’ might be useful for directly evaluating psycho-
logical distress among spouses in EOL practice. In
research, we could obtain the following possible strategies
for preventive intervention of spousal morbidity after
bereavement: assistance for improving ‘discussions with
physicians about physical treatment in EOL care’ and ‘dis-
cussions between patients and caregivers about EOL
issues’ would be effective. Development of communica-
tion skills training for healthcare professionals to improve
these discussions must be considered in future research.

For the study limitations, first, the lack of an exact
response rate was a critical methodological Hmitation.
Nevertheless, we believe our estimated sample rate
(31%) was adequate because the population of bereaved
spouses included those who had died after the patient’s
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death. Second, two sample biases might exist. One was
caused by the data collection site, a single cancer center
in Japan. However, we do not believe that this institutional
bias had a serious effect on the representation of Japanese
bereaved spouses of cancer patients because 90% of
cancer patients in Japan die in a hospital [19]. In addition,
the bereaved with high impaired mental health might have
been more motivated to take part in the study. This might
have resulted in an inflated number of potential psychiat-
ric disorders. Third, this was a cross-sectional study, and
we could not discuss the time course of the prevalence
or any causality between impaired mental health and asso-
ciated factors. In addition, it remains possible that there
was a recall bias in answering the question about dissatis-
faction with EOL care because it was such a long period
for a retrospective report by the bereaved who bad lost
their partner several years earlier. Fourth, other important
factors were not investigated in this study, such as the
bereaved spouse’s ‘style of attachment to the deceased’,
“function level among family members’, ‘perception of
the dying process and whether this was traumatic’, and
‘available social support’. Finally, we have no objective
data on EOL care; individuals whose spouses died 7 years
ago would likely have had a very different experience in
the oncology care setting compared with those whose
spouses died more recently.

Conclusions

Nearly half the bereaved spouses showed potential psychi-
atric disorders even 7 years after bereavement. Patients’
psychological distress, bereaved spouses’ history of psy-
chiatric disorder, and dissatisfaction with EOL care were
indicators of high-risk spouses.
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Purpose; Medical examiners and forensic pathologists often encounter emaciated bodies in postmortem
examinations. However, the main disease that caused death is often not clear and measures to prevent
the unexpected death of malnourished persons have not been established. In this study, we examined
the underlying causes of death among a large number of forensic autopsy cases that showed emaciation
to clarify the features of sudden, unexpected death in malnourished persons.

Methods: Documents of autopsy cases without putrefaction handled during 2007-2010 by the Tokyo
Medical Examiner's Office were reviewed (n.=7227). The body mass index (BMI) was calculated for each
case. The causes of death for cases with severe malnutrition (BMI < 16; i = 885) were closely examined.
Resuits: About 70% of all deaths in malnourished cases {(BMI < 16) was due to disease, and the causative
diseases are more varied than in those with less severe malnutrition and those without malnutrition
(BM1 = 16). A higher proportion of malnutrition as the cause of death was observed in younger persons
for both sexes, and a higher proportion of having a history of psychiatric diseases was observed in youn-
ger deceased women, In addition, a higher proportion of alcohol-related digestive diseases was observed
especially in younger men, some of whom had a history of alcohol dependence. On the other hand, the
proportion of organic diseases, such as neoplasms and gastroduodenal ulcer, was higher in older deceased
persons, especially among men. Around 70% of all respiratory discases comprised pneumonia in both
sexes. Among non-disease-related causes of death, poisoning was the most frequent cause in women
under 55 years old (35.3%), with the majority having had a history of psychiatric discase.

Conclusions: Because autopsy cases of malnourished persons show various causes of death, physicians
have to pay more attention in making death diagnosis in such cases. From a preventative point of view,
carly detection of organic diseases, a better approach toward managing psychiatric diseases, and imple-
mentation of vaccination for pneumonia will contribute to reduction of fulure unexpected deaths among
malnourished persons.

Keywords:
Malnutrition
Cauges of death
Forensic autopsy
Mortality statistics
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develop acute conditions, such as infection [8]. However, the
important or frequent causes of death due to disease are not clear,
and measures to prevent unexpected death in malnourished per-
sons have not been established yet because of a lack of large-scale
studies concerning such cases.

In this study, we examined the underlying causes of death in a

1. Introduction

Obesity is known to increase the risk of cardiovascular disease
[1] and has been associated with sudden death of circulatory dis-
ease origin among forensic autopsy cases {2,3]. Accordingly, obes-
ity across all age groups is considered a major public health

problem worldwide, and justifiably many countries are preoccu-
pied with finding ways to decrease obesity rates [4,5].

On the other hand, being underweight is also associated with
increased risks of morbidity and mortality in the older population
[6]. Indeed, medical examiners and forensic pathologists often
encounter emaciated bodies in postmortem examinations. Malnu-
trition is frequently associated with chronic diseases, which can
lead to anorexia and in an increase in nutrient demands of the
body [7.8]. In addition, malnourished persons may subsequently

* Corresponding aurhor. Address: Tokyo Medical Examiner’s Office, Tokyo
Metropolitan Government, 4-21-18, Otsuka, Bunkyo-ku. Tokyo 112-0012, Japan.
Tel.; +81 3 3944 1481: fax: +81 3 3944 7585.

E-meil address: hideto-@qk9.50-net.nejp (H. Suzuki).

1344-6223/S - see front matter & 2012 Elsevier Ireland Ltd. Al rights reserved.
hup:jjdx.doi.org{10.1016/j.legalmed. 2012.08.003

large number of forensic autopsy cases that showed emaciation to
clarify the features, and hence determine measures to prevent such
deaths in malnourished persons.

2. Materials and methods

All sudden unexpected deaths in the special wards of Tokyo
Metropolis are reported to Tokyo Medical Examiner’s Office. Medi-
cal examiners perform autopsy, when they cannot determine a
cause of death from a past history. death course and situational/
external investigation of the deceased, We reviewed the documents
of autopsy cases handled during 2007-2010 in the Tokyo Medical
Examiner's Office (N =10,942). Then, we selected the cases that



8 H. Suzuki ep ol [Legal Medicine 15 (2013) 7-11

did not show putrefaction and calculated the body mass index
(BMD) in each case by using the value of height and weight
{r=7227). To sclect particularly lean deceased to clarify the fea-
tures of death cause among malnourished persons, we considered
as malnourished cases those with a BMI of <16 {n = 885), because
cases with a BMI of <16 are defined as severe underweight accord-
ing to the World Health Organization classification 8], Causes of
death were classified according to the International Statistical Clas-
sification of Diseases and Related Health Problems, 10th Revision
(ICD-10) 1106}, We used the chi-square test for independence for
comparison of causes of death from disease between mainourished
cases (BMl< 16) and “less severely malnowished and non-
malnourished cases™ {BMI 3 16). Then, the malnourished cases
were divided into four groups according to age {20-54, 55-64,
65~74 and 75-), and the chi-square test {or independence was also
used to analyze correlation between death cause (oy prevalence of
psychiatric disease) and age among the malnourished cases, The
chi-square test for independence was performed by two means,
according to the fourage groups and according to the two age groups
{under 85 years old, above 65 years old). Values of P<0.05 were
considered statistically significant, The ethical committee of the
Tokyo Medical Examiner’s Office approved the protoeol of this study.

3. Results

3.1 Manner of death and non-disense-related canses of death in
malnourished cases

The proportion of the cases with emaciation (BMI < 16) is higher
in older deceased persons for both sexes (Fig. 1), Around 70% of all

% g
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Fig. 1, Proportion of the autopsy cases with emaciation {BdI < 16) across all age
BIOUpS.

Table 1
Manner of death according to sex and age goup (BM1 < 16)

deaths were due to discase irrespective of age group and sex
(Table 1).

Among non-discase-related causes of death, two cases were
confirmed to be deaths due to starvation. One deceased person
was identified as homeless, and another was an elderly woman ne-
glected by her family. In men, around 50% of non-disease-related
causes of deaths in those younger than 75 years old was due to
hypothermia. Poisoning by sedative ar psychotropic drugs was
the most frequent cause of death in women under 55 years old
(36.8%), with the majority having had a history of psychiatric dis-
ease. Blunt trauma due to a fal} was the most frequent in older per-
sons for both sexes (42.4% in men, 30.8% in women).

3.2. Disease-related causes of death in malnourished cases

First, we compared the causative diseases of death between the
malnourished cases (BMI < 16) and "less severely malnourished
and non-malnourished cases™ {BMI = 16). Although more than
60% of disease-related deaths were due to circulatory diseases in
cases with a BMI of =16, the proportion of circulatory disecases,

was significantly lower in malnourished cases. On the other handﬁ_

the propartions of respiratory diseases, neoplasms, and endocrine/
nutritionalfmetabolic diseases were significantly higher in mal-
nourished cases for both sexes than in *less severely malnourished
and non-malnourished cases™ (Fig, 2a and b), in addition, the pro-
portions of digestive diseases and certain infectious/parasitic dis-
eases were higher in mailnourished cases among ren (Fig. 2a).

We next compared the proportions of each disease in malnour-
ished cases (BM] < 16) among age groups, In men, the proportion of
digestive diseases tended to be higher in younger deceased persons
(P=10.020 according to the four age groups, P= 0.003 according to
the two age groups), and the proportion of malnutrition tended to
be higher in younger deceased persons (P =0.028 according to the
two age groups, not significant according to the four age group), On
the other hand, the proportion of neoplasms tended to be higher in
older persons (P = 0,046 according to the four age groups, P=0.024
according to the two age groups) (Table 2a). In women, the propor-
tion of malnutrition was also higher in younger persons (£ < 0.001
by two means) (Table 2b).

Among digestive diseases, aleoholic liver/pancreatic discase
was more prevalent in younger persons, especially in men
{P=0.007 according to the four age groups, P=0,010 according
to the two age groups) {Table 3). We noted chronic alcoholismy,

{alcohol dependence) in the history of some cases of alcoholic li-+

ver/pancreatic disease in both sexes. On the other hand, the pro-
portion of gastroduodenal vicer was higher than that of alcohol-
related digestive diseases in persons above 55 years old. for both
sexes. Around 70% of respiratory diseases comprised infectious dis~
eases, mainly pneumonia in both sexes. The majority of infectious/
parasitic discases were respiratory tuberculosis in both sexes.

Manner of death Total case Age group

20354 55-64 (574 75~
Men Women Men Women Men Wamen MMen Wamen Mon Women
Disease 424 224 [514] 39 134 38 120 a6 110 101
(76.01) (58.51%) (7501 (63.9%) [77.0%) (73.1%) (75.5%) (79.31) {75.92%) (64.7%)
Mon-discase related cause 126 48 17 19 38 &) 37 10 34 55
(22.6%) (30.01) (21.3%) (311%) (21.83) (26,9%) (23.3%) (17.2%) {23.4%) (35.3%
Unknown 8 5 3 3 2 [t} P 2 1 4]
{1.4%) {1.5%) (3.4%) (4.9%) {1.1%) {1.3%) (3.4%) {0.7%)
Total 558 327 30 61 174 52 159 58 145 156
(100%) {100%) {100 {100%) (100%) {(1001) {1001y (1002 (1004} (1oox)

Parentheses indicate the proportion of the conesponding manner of death to total death in each group,
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Fig. 2. Comparison of disease-related causes of death between the malnourished cases {BMI < 16) and "less severely malnourished and non-malnourished cases” (BM 2 164

The 1CD code for each classification is shown in parenthesis (a: male, b fematel.

Third, we examined the medical histories among the cases that
were confirmed to be deaths due to malnutrition, Psychiatric disor-
ders, including alcohol dependence, eating disorders, and depres-
sion, were the most frequently obscerved conditions, especially in
women, The proportion of psychiatric diseases in women tended
to be higher in younger deccased persons (P = 0.026 according to
the two age groups, not significant according to the four age
groups) (Table 4).

4. Discussion

In our previous study on medico-legal diagnosis of deaths in
areas without a medical examiner [11], the majority of the cases
classified as “death due to malnutrition or starvation” did not un-
dergo autopsy. Physicians may tend to indicate “malnutrition” as
the underlying cause of death when the deceased person shows
emaciation. However, as shown in this study, the proportion of
malnutrition as the underlying cause of death is not as high as ex-
pected (only around 10% amonyg disease-related deaths) (Tables 2a
and 2b). Thus, the absence of autopsy among such cases might
have led to inaccurate mortality statistics, which may have nega-
tive implications for public health.

Several important age-associated physiologic changes predis-
pose an elderly person to weight loss, such as declining chemosen-
sory function {smell and taste), reduced efficiency of chewing, and
slowed gastric emptying {12,13]. This is evident fram the higher
proportion of older deceased persons with emaciation in this
study. Neverthieless, the causes of death of older persons varied like

in the young and middle-aged groups, Thus, physicians should not
readily make diagnoses such as “death due fo old age” because var-
ious diseases or injuries, and sometimes even neglect, may be the
underlying causes of death among the elderly with emaciation.

Although various causes of death were noted among the mal-
nourished cases, we observed several features that could be used
as targers for the prevention of future unexpected deaths. About
70% of respiratory-related deaths in malnourished cases
{BMI < 16} in this study comprised infections, mainly pneumonia.
Several studies have shown the effectiveness of the 23-valent
pneumococcal polysaccharide vaccine (PPV) for middle-aged and
older aduits in preventing pneumococcal pneumonia, the most
common respiratory pathogen [14,15]. PPV, together with annual
influenza vaccination, may reduce the number of unexpected
deaths among the malnourished population.

The higher proportion of psychiatric diseases in women con-
firmed to have died of malnutrition (under 65 years old), in addition
to the higher proportion of deaths due to alcohol-related digestive
diseases in men (under 35 years old), suggests that psychiatric dis-
eases may be strongly associated with death among malnourished
young or middle-aged persons. On the other hand, a higher propor-
tion of deaths due to organic diseases that may be tyeatable if de-
tected early, such as neoplasms and gastroduodenal ulcer, was
observed in middle-aged or older persons. A better approach to-
ward managing nutritional status for psychiatric patients, carly
detection of organic disease by means of periodic medical checkups,
and improvement in participation rate for medical checkups will be
helpful in preventing deaths associated with malnutrition.
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Table 2a

Classification of disease according to age group {men; BMI< 16),
Cause of death Total case Age group

20-54 55-64 6574 75~

Circulatory disease (100-199) 81 (19.1% 14 (23.3%) 19 (314.2%) 22 (18.3%) 26 (23.{3?!:)
Respratory disease (J00-]99) 93 {21.9%} 14(23.3%) 2 (15.7%) 28 {23.731) )9 (27.3‘1,)‘
Digestive disease (KOQ-KO9) 83 (19.6%) 13 (21.7%) 37 (27.63) 16(13.30) 17 ('{5.5‘;‘.)-
Neoplasms {CO0-D48) HA{15.1%) 4{68.7%) 17 (1270 26{21.7%) 1‘{ (15.5%)
Malnuttition (EAD- 46, 5O-64) 44 {10.4%) 71195} 20(14.9%) 11{9.2% G{5.5%)

27 (6.4%
32 {7.5%)
424 (100%)

Certain infectious and parasitic diseases {(AGO-104)
Others
Total death from disease

4(6.7%)
4{6.7%)
60 (1002)

11 (8.22)
916.73)
134 (1002)

% (5.71)
a{7.5%)
120 {1008}

4(3.6%3
10{8.1%)
110¢1008)

Parentheses in cause of death indicate 1ICE code for each classification. Other parentheses indicate the proportion of the corresponding cause of death to total death from

disease in vach group.
© P <005 {according 1o the four age groups)

fable 2b
Classification of disease accpding 1o ane group {women; BA < 16,

Cause of death Total case

Age group

20-54 5564 65744 7He
Circulatory discase {100-199) 37 (25.4%) 5(15.4%) 8 {21.12) 13(28.3%) 30(29.7%)
Respiratory disease (J00-1591 35 (15.63) 40103%} B (15.5%) 8 (17413 17 (16.8%)
Digestive disease (KO0-K99) 20 {12.9%) 307.7%) 7 (15843 3(6.57) 16 (15.8%)
Heoplasims (CO0-DA8) 26 (11.6%) 5(12.8%) 2 (5.3%) 501091 14 (13.92)
Malnutrition {E-40-45, 50-64) 25 (12.9%) 12 {30.8%) §{21.1%) 7{15.2%) 22087
Certain infectious sted parasitic diseases (AQD-BY9) 6(27%) 1{2.6%) 1(2.6%) 0 4{4.02)
Others 42 {18.8%) 8(20.5%) 6 (15.8%) 10(21,71) 18 {17.8%)
Total death from disease 224 (100%) 39 (100%) 38 (100%) 46 (100%) 101 (100%)

Parentheses in cause of death indicate 1CD code for each classification, Other parentheses indicate the proportion of the cerresponding cause of death to total death from

disease in cach group,
P < 0.0t (according 1w the four age groups).

Table 3

Subclassification of digestive dinpases according to age group (men; BMI < 16).
Cause of death Total case Age group

20-54 55-64 6574 75~

Alcoholiv liver disease, alcobolic-induced chironic pancreatitis (K70, K86.0) 23 (27.7%) 8 ((1.5%) 11(29.7%) [ {6.3%) 31760y
Gastroduodenal ulcer (K25, 26) 42 (50.,6%) 2{1542) 21 (56833 9 {56.3%) 10 {58.8%)
Others 18 (21.7%) 3(23.%) 5 {135 6 {37.5%) 4 (33.5%)
Toral death from digestive diseases 83 {100%) 13 {100%) 37 (100%) 16 {100%) 17 (1007}

Parentheses in cause of death imficate ICD code for each classification. Other parentheses indicate the proportion of the corresponding cause of death to o1al digestive

diseases in each group.
" P2 001 {according to the four age groups).

Table 4
The cases Baving psychiatric diseases among cases confirmed death due o malnu-
trition {BMI < {5},

Sex * Total case Age group ‘
20-54 5564 55-74 75~

Women 12 7 4 ! 0

(29.40.4%) (12, 58327 (8.50.0%) {7, 14323 (2, 0%}
Men 8 2 3 ) 2 1

(A4, 18.28) (7. 28.6%) (20, 15.05) {11, 18.2%) (6, 16.3%)
Both 20 9 7 3 1

(73,27.45)  (19,47.43)  (28.25.00) (18, 16.7%) (8, 12.5%)

Parentheses indicate the total numbers of the cases certified death from malnu-
trition and the proportions of the: cases having psychiatric diseases in each group.

In conclusion, the causes of death among malnourished persons
are more varied than those among non-malnourished enes, Thus,
physicians have to pay more attention in making a death diagnosis
insuch cases. From a preventative point of view, early detection of
organic diseases, a better approach toward managing psychiatric

diseases, and implementation of vaccination to prevent pneumonia
will contribute to reducing future unexpected deaths associated
with malnutrition.
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Background: Recently, the number of homeless persons in Japan has steadily decreased, Howeves, it is not
certain whether unexpected dearh of the homeless have actually decreased i proportion 10 decrease in
total number of cases.

Methods: The documentation of medicolegal deaths amony hemetess persons handled in the Tokyo Med-
ical Examiner's Office during 1999-2011 were reviewed, and we compared the aumber and mannesf
cause of death between cases accurring before 2084 and those securring after 2004, In addition, we cong-
pared mannerjcause of death between homeless and non-homeless persons.

Results: The number of medicolegal deaths of homeless persons remained almost the same during the
study period in spite of 3 marked decrease in the total gumber of homeless persons after 2004, Age dis-
tribution shifted to older after 2004, and a higher proportion of the deceased had longer postmorters
periods aftér 2004, Comparison between the mannersfeanses of death of the cases occurring before
2004 and those ocesrsing after 2004 showed little difference. Disease constituted about 70% of all cascs,
and causes of death from disease were more various than those of non-homeless persons. Certain specific
patterns included a higher proportion of death from circulatory disease in elderly homseless personsand a
higher proportion of death from alcohol-related digestive disease and tuberculosis among younger homes
less persons. Regarding accidentat death, hypothermia was 3 leading catse of deatdy irrespective of age
group.

Conclusion: Aging and fsolation among homeless persons mipht contribute to an unchanged nusmber of
medicolegal death of them. In addition to measures to address frequent causes of death is each age group,
better intervertion for isolated homeless persons might be a key factor to prevent unexpected deaths of
homeless persons #i the future,

Keywordst
Homeless persans
Causes of death
Medicolegal deatly
Martality statistics
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1. Introdustion

The munber of homeless persons in Japan increased during the
19905, when the bubble economy cellapsed, and homelessness be-
came a major social problem in japan at the beginning of the 21st
century, as in most other ountries {1,2]. Many homeless people
lack health fnsgrance and obtaire medical care only sporadically,
resulting in them being undertreated for commen medical prob-
fems |3]. Indeed, homeless people are seposted {o die from-g vari-
ety of preventable causes, such as pulmonary tuberculosis, in other
countries [4~6). Similarly, & previous study conducted in 2000 in
Osaka City, the second largest city in Japan, showed that many
fiomelesy people died untimely deaths from preventable causes
such as pnewmenis, malputeition, and starvatiodi {2§. After that,

* Corresponding author. Address: Tokyo Medical Examsiner’s Office, Tokyo
Metropolitan Gavernment, 4-2%-18 Otsuka, Bunkyo-ku, Tokyo 112-0012, Japan,
Tel: +81 3 3944 14811 fax: +81 F 3944 7585,

E-mail address: hideto-@qk9.so-net.ne.jp {H. Suzuki).

1344-6223/$ - see front matter o 2012 Elsevier Ireland Lid. Al rights resceved,
hup:ffdx.dol.org/ 10.1016/ legalmed.2012.10.004

the Japanese government ¢losely examined the actual situation
of the homeless in 2003, Snding that 47.4% of homeless people
had some physical complaint and that majority of them did not
have access to medical trearment {11

Accordingly, the Japanesé goveznment and that of each munic-
Bpality started f take comprehensive measures to address home-
less problems, such as supplying temporary shelters, providing
jobs, and securing health guidance/medical consulting [7L As 2
result, the number of omeless persons in fapan has steadily de-
creased from 25296 {in 20033 to 10,209 {in 20113 {1,8% However,
it is not certain whether health problems among homeless people
have improved i accordance with the decrease in total numberof
hameless persons. #i this study, we investigated changes i the
number aud manper/cause of death in cases of medicelegal death
of homeless persons in the speciat wards of Tokyo Metropolis dur-
ing 1999-2010, when a marked decrease in the total pumber of
homeless persons was observed, This study aims to contribute to
future iimproved Bealth strategies for homeless persons by clarify-
sng the nature of criticat health problems amiong them.
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Fig. 1. ¢ {a) Change in total ngmberofinedicolegal death dnd medicolegal diaths of horacless persons during 1999-2010 in the special wards of Fokya Metropolis, (b) Change

in;total number of homeless persons and medientegat deaths of homeléss pergons during 1999-2010 in the special wards of Tokyo Metropolis,

2. Materials and fnethodg
2.1, Study sampls

Al megdicolegal deathis in the Special wards of Tokyo Metzopolis
are reported to the Tokyo Medical Examiner's Office, We reviewed
the documients conceriting miedicolegal deaths handled inn the To-
kyo Medical Examiners Office during 1999-2010 and selected
cases that were considered to e homeless. We considered as
homeless: those “who, for no reason; occupy city parks, rivers,
roads, stanons, and-other facilities as the living space 1o lead their
daily lives,” as defined jn the “Law Concerning Special Measures to
Support Self-Reliance of the Homeless™ {91 In addition, we also
considered persons wiio stayed for fong periods of time in flop-
houses as homeless {or'the purposes of this study. Criminal cases
are usually transferred to-other facilities {Forensic Department of
Medical Faculty ol“Unwersmes) for judicial autopsy, and such cases
are excluded from this study. The total number of cltcolcgai
deaths of homeless persons diiring the study:-period was 2842 {au=
topsy rate: 54.8%), and the proportion:to total cases hmujled inthe
Tokyo Medical Examiner's Office was 2.1%. Men compmed 98.3%
of the cases, and age-distributed from:23 to’ 90{imean age: 61.5).
According to the demograplnc features of the homeless deceased,
we s.cll.ctgd the non-homeless cases those gender were male (aged
20-90) as.a vontiol {p = 83,375, autdpsy fate: 24.5%) Age dnd

manner/cause of death were closely examined in such cases. Data
regarding the total number of homeless in the special wards of
Tokyo Metropolis in each year was cited from those reported {
the Bureag of Secial Welfare and Pulslic Health, Tokye Mettopatitan™
Government {11} ’

2.2, Comparison of the manners/causes of death

Causes of death were classified according ta the International
Statistical Classification: of Diseases and Related Health Problems,
10th Revision (1CD-10} [1G}, We divided-cases into two age groups
ti.e., under ﬁ(} and abaove 60 years) when we compared the man-
nersfcauses of death between the cases before 2004 and those after
2004.:In addition;'we divided the cases into four age groups (<49,
50-59, 60-69,.270) when-we analyzed the relationship between
mannerfcause of death and age regarding homeless persons.

2.3. Statistical analysis

We used the chi-squared test far independence for statistical.
analysis, and values of P < 0.05 were considered statistically signif-
icant. The chi-square test was performed in fwo ways (L.c. among
total cases, among only autopsied cases) regarding specific causes
of death, and we considered each cause of deatls to be sngmﬁcant'
when both of the results were: sigriificant, The ethitat ¢ommnittee




128 H. Suzuki et al./ tegol Medicine- 15 (2013) 126-133

(a)

g 14 4
12 4
10 4 ? oy
8 - g P
“ mow
6 % ﬁ £
5. & ¥
. 2 :
4: 4 G 7 '9;' 1 %f % 10t
3? Z i;i %2 é‘_’; //;:c- % % 1999.2004
[ 7 ] - 77 . e -
o ;fg:ﬁ"? ,f"-.’/?‘ff", i 'ﬁ; - F 206052010
DD o 4D ©
&S 5 s &x@‘ & & § o & Age
(b)
% 25 -
7%
20 - .
»
T 78
A7
15 4 v a8
A
Z 25
Z Z
16 Z
Z
2
%’*?‘
J Z 7
7 7i 7%
[+] v LI 'f.’-':%f'ggﬁﬁt <

LN S - TN
WL L R I BN Sl L < ol
ARV S R S S S A A

Fig. 2. (a) Age distribution of medicolegal deaths of non-homieless persons during 1999~ 2004 and 2005- 2010 ia the special wards of Tokyo Metropolis. (i} Age distribution of
medicolegal deaths of homeless persons diring 1999-2004 and 2005-2010 i the spcml wards of Tokyo Metropolis:

ible Ta
“mparison of the manner of deatly for nonhmmeless persons Betweert the swo groups {€ases i 19992004 and in 2005-2010) according to age groups.
fAge =60 age 260
1999-2004 % 2005-2010 % 1999-2004 % 2005-2010 %
Disease 7918 (4122) 47.8 7706 (3905} 4937 16,436 (3 mz) ¥l 23,330 (3503) 785"
Accident 1924 (582) 116 1453 {594) 93 1967 {555} 42 24094823) 81"
Suicide 5754 {162} 345 5216 {193} 33 e 2223 {59} 10.4 2455 (69} 83"
Undetermined external cayse 494 (326) 3.0 A64 (332} a6 2498 {171} 1.2 275 (207} (X
Unknoven 568 {320) 34 803 (289) 5.1 483 (212} 2.3 1248 (288} 427
Total 16,658 (55}2) 100 15,642 {53133 00 21,358 {4149} 100 29717 (5190} 100

?’arcnthescs indicate the number of autopsied cases.
lndzcatc the proportion of eaclt manner of death o the total sumber of deaths ia caclh group.

! B D05,
T Pe0.01.

of the Tokyo Medicat Examiner’s Office approved the protocoi ol of contro case) steadily increased, especially after 2005, O the
this study. other hand, the number of medicolegal deaths of homeless-persons

in each year remained almost the same during the study period,
3. Resulis resulting i & lower proportion of medicolegal death of homeless
to fotat medicolegal cases (and control case} after 2005. However,
as shown in Fig. 1b, the total number of homeless persons steadily
decreased in the special wazds of Tokyo Metrbpolis, especially after
2004, which was similar to the trend in the whole of Japan {1,8]. As
a result, proportions of medicolegal death of homeless persons to
toral numbers of honiéless persons became higher after: 2004,

3.1. Demographic changes in medicolegat death of homeless persons
and non-homeless persons over 12 years

As shown in Fig. 1a, the total number of medicoleal deaths han-
dled in the Tokyo Medical Examiner’s Dffice {znd also the number
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Comparison of the manner of deatt for homebess peesons between the. x.\a IO [mses in 1999-2004 and in 2005-2010) according to age groups.

129

Agr <60 Me =60 .

19992004 % 2005-2010% Fd 19992004 S 2005-2010 %
Disease 458 {308) 68.2 202 (202) 638 586 (323) 750 676 (330) L6
Accident 212 (697 16.7 -83 (64) 18.1 130 (80) 16,6 152 {96) 163
Suicide 63 (1) EYRLIE 96 29 (0) 3.7 49(2) 53
Undetermined external cause 18416} 8 (6) ‘l.?; i2 (8,} jl,t'z 23(17) 25
Unknowit 21 (8) 31(8) 6.8 24 (13) 31 31(8) 33
Total 672 {402) 100 4581279) 100 783 (424) 100 931 {453} 100

Parentheses indicate the number of awtopsied cases.
‘1, Indicate the proportion of cach manner of death to the 1otal number of deaths in each group.

" P<0.05,
Table 2a
Comparison of the major causes of death fog non-homeless persons between the 1o groups (cases inT999-2004 and in 2005-2010) according to age groups.
Age <60 Age 80
1999-2004 % 2005-2010 @ 19499~ 2004 % 2005-2010 % g

Discase .

Circulatory disease 4674 (2716) 28.1 4723 (25835) 302 11,561 (2081) G4.1 15,999 {2127) 53.8
Ischernic heart disease 2472 (1295) 14.8 2434 (1136) 15.6 §153 {1260} 34.2 11222 {1184) 37.8
Cerebrovascular disease 976 (5V7) 5.9 1044 (535) 6.7 Y217 (273) 8.0 232G {325) 1.8
Other circulatory disease 1231 (904) 7.4 1245 (864 8.0 1691 (548) 78, 2451 {618) 8.2

Respiratory disease 415 {282) 2.5 351 {239} 2.2 1335 (408) 6.3 1893 {434) 6.4
Influenza and paeumonia 212 (158) 13 205 {152} 1.3 832 (259) 3.9 943 {264) 127
Other respiratory disease 203 (124) 1.2 146 {87) 09" 503 4119) 24 950 {170) 3.2

Digestive disease 1745 {631) 10.5 1507 (5613 9.6 1634 (474) 7.7 2262 (572} 7.6
Alcahol-related digestive disease 1154 (352) 6.9 1006 (2493) G 782 (164} 3.7 1137 {157) 1.8
Gastroduodenal ulcer 140 (109) 0.8 158 {105) 1.0 219 (141 10 438 {198) L5
Other digestive disease A58 (170) 2.7 343 (163) 2 G33(173) 30 687 {217} 2.3

Cerrain infections and parasiric diseases 130 (91} 0.8 101 (69) 0.6 212(85) L0 248 (78) 4.8
Tuberculosis ' 32 (58) 05 53 (39) 03 142 (59) D7 125 (41 bar
Other fnfectious disease A48 (33} 0.3 48 (30) 03 70 (46} 03 123037 0.4

Neoplasms 251 (89) 1.3 244 (86) 1.6 709 (204) 33 1264 {304) 437

Malnutrition 145 (65) 09 111 (60) 07 218 (503 1.0 343 (72) 1.2

Other diseases 593 (248) 3.6 669 (355) 4.3 767 (150) 15 1323 (216) 44"

Accident
Hypothermia 57 (48) 0.3 53 (48) 0.3 F1 (615 03 88 £76) 0.3
Blunt force injury 388 (87) 23 330 (94) 2. 512 (136) 2.4 740 (221) 25
Traffic injury 897 (71} 5.4 534 (514) 3.4 469 (45) 22 359 {43} 1.2
Heatstroke 2019 i8] 51(38) 0.3 1115} 0.3 112 {45) 047"
Othet externdt causes 559 (357) 485 {360) 3.4 904 (308) 4.2 1110(438) 377

Parentheses indicate the aumber of autopsied cases.

»Ia Indicate the propoartion of each cause of death to the total nurber of deaths in Table 1a.

TP <005,
P < 0,01 {both among total cases angk among autopsied cases),

Age distribution slightly shifted to older cases in'2005-2018 com-
pared to 1999-2004, both iz homeless deceased and in none
homeless deceased (Fig. 2a and b).

3.2. Chiange in the manner and cause of death among komeless persons
and nast-homeless persons during 19992010

Regarding manngr of dedth.of non-homeless persons, the pro-
portion of death from discase tended ko increase and the. propor-
tions of death by accidents and suicide tended tg decrease
among those in 2005-2010 compared with those in 1999-2004
(Table 1a). Though such tendencies were not observed in homeless
persons, the “unknown" category tended to be higher among those
in 2005-2010 compared with-those in 1999-2004 (especially un-
der 60), similar.to non-homeless persons (Table 1b). As most of
the deceased certified as having an unknown manner of death
showed severe decomposmon due to delay of detection, we com-
pared the proportion of the deceased with Tonger postmortem
periods {above 7 days) for all cases between before 2004 and after
2004, Intevestingly, a higher pmpmtmn of the deceased with long-
er postiorten péziods was observed jiy 2005-2016, both améng

10.8% in
5.1% in

non-homeless and homeless persons (non-homeless:
1999-2004, 12.8% in 2005-2010; P<0.01. homeless:
1999-2004, 7.2% in 2005-2010; P« 0.05),

Regarding specific causes of death among non-homeless per-
sons, ther¢'were total 9 items (specific causes of death}those were
consxdered 10 be statistically significant, A higher proportion of
death due 1o heatstroke was observed both under and over
60 years old iy 20052010 {Table 2a}, Regarding Homeless persons,
there were Tess items ™4 specific causes -of death) compared io
those among non-homeless persons, Death due to. heatstroke
tended to be higher among cases in 2005-2010 nder. 60 years
old, similar o non-homeless persons (Table 2b).

3.3. Comparison of mannerfcause of death between homeless persans
and non-homeless persons

Regarding manner of death, a. higher:proportion @f accidental
death and a lower proportion of suicidal death were observed
among homeless persons, both in 1999-2004 and 2005-2010
{Table 3a). Regarding specific cause of death from disease, whereas
& proportion of death lrom. circulatory -disease was Jower than
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Table 2b
Comparison of the major causes of death for hameless persons between the two groups {cases in1999-2004 and In 20052010} according to age groups.
Age <60 Age 260
19992004 % 2005-2010° % 1999-2004 % 2005-2010 %
Disease S
Circulatory éismsc} v 150 {100} 223 112{70) 245 276 €130} 353 332{129) 357
Ischemic heart _dxsea:m 64 (145) 9.5 52{31) HE! 167 (78) 214 207 (65} 222
Cerebrovasculat disease 38 (46) 53 36.421) 7.5 5020} 6.4 51 (20) 6.6
Or{lcr circulatory disease 48 (39) 74 24 (18) 5.2 59(32) 6 G4 (44) 6.9
Respiratory disesse 63 {50) 9.4 32{29) 7.0 74(57) 9.5 80 (18) 88
Influenza and pheumonia 53 {42) 7.9 25§24) 55 50 (47) 7.6 60 {40} 64
Oihcfr respiratory disease 10{8) 1.5 7(5) L5 15 (10} 1.9 20 (8} 23
Digestive disease 157 (103} 234 76 {51 } 166 115 (70) 143 116 (63) 125
Alcohol-related digestive disease 88 (57} 13.9 35(21) 2.6 40(18) 5.1 37112) 4.0
Gastroduodenal ulcer 37(33) 55 2217} 4.8 32(29) 4.1 47 (39) 50
Other digestive disease 32(13) 4.8 19(13) 4.1 43{23; 5.5 32(12) 347
Certain infections and parasitic discases 29 (23} 4.3 23 (20) 5.0 0T 15 24 ilﬁ) 2.6
Tuberculosis 27498 4.0 20 (18) A4 21 {13} 27 18{13) 1.8
Other infectious discase 241} 0.3 3{2) 0.7 G (4) 0.8 G{2) 0.6
Neoplasms 17 (15) 2.4 14{12) 3.8 A1 (24} 5.2 59 {41) 6.3
aial_mitr;nmu 29£12) 4.3 15 {11} 3.3 22{11} 2.8 28 (16} 30
Deher disoases 135 1.9 2083 44 31 {14y 49 FF18) 44
Accident
Hypothermia 53 (43) 7.9 47.(43) 10.: 63 (49} 8.1 79 {66) 85
Blunt force injury 16 (9] 24 7(3) 1.5 18(8) 2.3 2FAT 2.8
Traffic injury S {0} 12 410) 0.9 16(3) 20 i141) 1.2
Heatstroke (1} 0.1 9(7) 207 6(3} 0.8 15 (12} 1.8
Gther external causes 34 {16) 53 16 (113 15 2717} 35 20010} 2.1
Parentheses indicate the number of autopsied cases. ' '
% Indicate the proportion of cach cause'sf death 1o the total number of deaths in Table 1h.
Y EL0.05.
T £<0.01 (botls among total cases and among autopsicd cases),
‘Fable 3a
Comparison of manpgr of death between homeless, persons and nos-hameless persons.
TSRV M —— P
Lontrol Z Homeless 4 Control % Humclcss' %
Disease 24,354 ('7574) 4.3 1044 (631} 718" 31,036 (7708) 68.4 868 (532) 69.7
Accident 3851 £3137% 102 242 1149) 1677 3862 (1417} 85 235 (160} 16.9°
Suicide TUFFLE2N) 210 92 (1) 63 TOT (262} 16.9 03 (3} 67"
Undetermined extemal cause 743 (497) 28 30 (24) 2.3 739(539) 1.6 3123 22
Ynknown 1051 (532) 2.8 45(21) 3.1 2051 (577} 45 62 {14) 4.5
Total 38,016 (9961} 100 1453 (8286) 100 45,559 £10,503) 100 VIBD (732) 100

“Parentheses indicate the aumber of autepsisd case,
P,

non-homeless persons, higher proportions of respiratory discase,
digestive disease, infectipus disease, neoptasms and malnstrition
were observed among homeless persons. Regarding death by
accident, whereas death by traffic accident was lower than nen-
homeless persons, higher proportions of death by hypothermia
(irx both periods) and heatstroke (iz 2005-2016} were observed
amoeng homeless persons {Table 3b} When we divided cases into
two age groups {under 63 and above 80 years) and compared the
mansers/causes of death between homeless and nen-homeless
persons before 2004 and those after 2064, simiilar results werg also
olsserved {data not shown).

3.4, The manner and cause of death among medicolegal deaths of
homeless persons during 1999-2010 aceerding to age

We further examined the ganper and couse of death of all
homeless deceased during the study period according to more
detailed age groups {i.c., <49, 58-59, 60-69, and »70). The gro-
portion of death from disease was higher in older individuals
{p <0013, whereas the propastion of deatly by suicide was higher
in younger <ases (P< 0,01} {Table 4a), Among suicides, we found

Indicate the gropartion of cach mwnnss of deatls 1o totsd oumber of deaths in cach groug.

that 24 cases {12.0%} had psychiatric disorders, such as depression
and schizophrenia, fn their past histories.

Subelassification of death from disease showed higher propor-
tions of circulatory diseases and neoplasms in slder cases and a
fhigher proportion of digestive diseases and “certain infectious
and parasitic diseases™ in younger cases {Table 4b), Alcohol-selated
digestive diseases comprised 66.7% of digestive diseases among
cases under 50 years old. The vast majority of death fronz “certain
infectious and parasitic diseases”™ was comprised of pulmonary
tubercudosis cases, Peath by hivpothermia was 3 jeading cause of
accidental deatls {about 50% of total accidental death), No signifi-
cant differences according {o age were observed i ferms of major
causes of accidental death, such as hypothermia or blunt force
injury.

4. Digcussion

In 2003 and 2008, the Ministry of Health, Labour and Welfare
published “A fundamental policy for suppesting self-reliance of
the homeless™ { 7,12} Those policies mentioned pulmonary tuber-
cutosis should be adequately freated and prevented discase among



14, Suzuki ot ol f Legal Medicing. 15 (2013) 126133 131

Table 3b
Comparisan of the tajor causes of death between homeless persons and non-liomeless persons, )
19992004 ) 2005-2010
Control % :}Hq’mgless % Control % Homeless L
Disease o n X : o
Circulatary disease 16.240 (4797) 427 426 (230) 203 20,722 (A662) 487 444 (199) JA.ON
Ischemic heart disease’ 10,625 (2555) 279 231 (123) 159 13.656 (2320) 3071, 259 (96} 186
Cetobravascular disease 2693 (790) 7.1 88 (36 (31 3370 (860) ) 4 97 (41) ?.0§
Other circulatory disease 2422 (1452) T 107 {71) 74 3696 (1482} 8.1 88 (62) 6.3
Respiratory disease 1750 {650} 4.6 137 (107} 94> 2244 ((373‘) a9 1 1% (77 8. ;:
Influenza and pncumoma 1044 {447) 2T 112 (89} 77* 1148 (::Ib) 2,5 z}a (641) (},l
Qther cespivatory disease 706 (243} 19 25418} 17 1096 (257) 24 27(13) 1.9
“Digestive disease 3379 (1305 39 272 £113) 187 3769 {113%) 8.3 13.8"
Alcohol=related digestive discase 1936 (5123 5.1 128{75): 381{’ 21 4.’: (flﬁfl} 47 5.2”
Gastroduodunal ulcer 359 (250) 43 3 69{62} 4.7” 596 (303} 13 B (56) t‘it)
Other gigestive digease 1084 (343) e 75 {363 5.2 1030 (380} 2.3 51 {35 3.7
Certain infectious and parasitic diseases 342 0176) 0.9 56 {40) TL‘J: 349 (§47) 2.8 ,«'15?,(35) 3%:
Tuberculosis 24117} 0.6 48 (35} 33 178 (80) 04 38 (31} l.’{
Qther infectious disease F18£59) (%4 8(5) .6 TH (67} {4 9 (4} 0.6
Neoplasis 4200293} 24 58 (393 4.0 1508 (190} 33 73 (53) 5.3
Malnutrition 363{113) 1] 51023} EX 454 (132} 124 4304 3
Other diseases £360 (398) 16 44 {19} 10 1990 (5713 A4 57 (27) at
Accident . ) L .
Hypathermia 128 (109) 3 F16{92) 5407 141 {824 0.3 126 (109) 9.1
glunt force injury Y00 (223} 24 34 -{l?} 23 1070 ({315} 2.4 34 (10} -'?"4,.
Traflic injury 1366 (116) 36 24(3) (e 893 (973 "'0 15 (”, 'i,/ “
Heatstroke 3424} 0.1 7{0 0.5 163 (83} Qf; 24 {10 .7
Other external causes 1463 (665) 3.8 55(33) 1.8 1595 (798) 35 36 (21) &6
Parentheses indicate the.number of «mmpswd Case '
% fndicate the proportion of each cause of death to total number of deatlis fi Tabte 3a.
001,
® P« 008 thoth mmug‘mml cases and anidng atopsicd cases),
Table 4a
Mannes of death foe all homeless persons (during 19892010} according to age groups.
Tutal cases % Age group o
449 % 50549 o EA f:O»uJ ) % »70 S
 pisease W01201163) 708 166(11S) 899 584(103) 685 793(A62) 718 AG9(191) 778
Accident 477 (3093 168 35 (2% 12. G 60 (104) 5.8 1844122} 16.7 93 (54) 16.1
Suicide 185 (4) 65 10 (13 144 67 (1) 79 52 (13 58 16(1) 2.6
Undeternnined external cause 61 {47} 23 121y 4.3 41 16 24 (16) 22 11 18
Unknown 107 (35) 3.8 24 (6) 8.7 28(8) 3.3 42(19) 38 13 () 23"
Total 2842 (1558 100 277 (165) 100 853 (516] 100 F105 ¢620) 100 607 (257) 100

Parentheses indicate the praportion of each manner of death to the total numberaf deaths i each ;rrmm
SR

homeless persons, wiiich appears to be reasonable because a high

prevalence of tuberculosis among homeless people was reported.

[13]. However, ng ‘specific discases other than tuberculosis were
mentioned in those policies. Thus, we designed this study in order
to clarify the vature af critical health problems among homeless
people by investigating recent trends in medicolegal deaths of
homeless persofis.

The results of this study showed higher age distribution and
higher proportion of deceased persons with longer postmorters
intervals in recent years both amiong nomhomclcss and homeless
-deceased. Japari is now facing a rapidly aging society, and the latest
national survey also indicated aging among-homeless {8, In’ addi>

tion, a decrease in total number of homeless persons might indicate-

isolation of residual homeless persons, Aging and isolation might be

strangly associated with an increasedfunchanged number of medi~

calegal deatly of non-homeless/homeless persons in recent years.
From the results of the analysis of mannenfcauscs of death,
manner/causes of death of homeless persons:in japmt scemed not

to change significantly overtime. Death front disease constitured
F0.8% of alk cases.of homeless persons, 3ad ciuses of death from
disease were more various thay those of non-homeless deceased,
which might reflect various background of i}pmcless persous, such
as malnutrition, alcohol-dependence, immuné-compromised host.
Though a proportion of death from circulatory-disease was lower
among homeless persons than non-homeless persons, analysis of
cause of death according to detailed age classification revealed a
higher proportion of death from circtlatéry:disease in ofder cases.
During medical checkups organized in 2003 for 917 homeless per-
sons aged 55 years and above in Osaka City, the proportxon of per-
sons who were diagnosed as *‘wqumng treatment” i requiring
detailed examination” for blood pressure wag 35.2%, about faur
times higher thanin general popilation [14]. Several factors, such
as heavy alcohof intake and chronic psychological stress caused by
homeless life, might increase the risk of hypertension, resulting in
death from circulatory discase { 15,16} As the aging of the home-
fess and the loriger periods being spent’in a homeless state were
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Table 4b
Causes of death fur homeless persous according to form of disease according to age groups {during 1999-2010).
Total tase % Age group

o %49, % 5059 % 60-69 % 270 %

Circulatory disease 870 (429) 04 A8 (32) 173 254 (138) 25,1 340 (174) 30.8 268 (85) 44,27
Ischemic heart disease 490 (219} 142 HEE)] 58 100 (6%) 17 195 (94) 17.6 179 {49) 29,57
Cerebrovascular disease 185 {77} 6.5 16(9) 5.8 58 (28) 6.8 G8 (28) B2 43(12) 7.1
Other circulatory disease 195 {133} 6.9 16€12) 58 58 (45) 5.6 FF(52) 10 46 {24} 18

Respiratory disease 2497184) 8.4 §7{16) 6.3 T8 (63) 94 106 {73) 9.6 48 (32) 79
Influenza and pneumonia 197 (153) 6.9 15{14) 54 63 {52) 74 83 (62) 75 36{25) 59
Other respiratory disease 5Z(31) 1.8 223 0.7 $5(11) 18 23011} 23 12(7) 20

Digestive disease 464 (287) 16.3 57 {39) 206 £76.(115) 206 141 {106) 155 GO (27 9.9”
Alcohol-related digestive disease 200 (108} 7.0 38 (29} 137 85 {49) 100 62 (29} 56 15(1) 25"
Gastrodoodenal uleer 138 {118} 4.9 B8{4) 22 53 (46) 8.2 56 (49) 5.3 23 {19) 38
Other digestive discase 126 (61) 44 13 (6) 3,7 32(3) 38 53{28) 4.8 27 3.6

Certain infectious and parasitic disecases 103 (75) 3.6 21{16) 7 3127) 36 38 (26) 34 13{6) PR
Tuberculosis 87 (66) 3.1 200086) 72 27 (3) 3.2 28 {20) 25 12 {6} 207
Other infectious disease 16 (9) 0.6 § (0} 0.4 F(3) 0.5 10 {ﬁ) 0.9 1¢{0) 0.2

Neoplasms 131 (92} 4.6 32} 1.1 28(25) 13 63 {40) 5% 37(25) 6517

Malnutrition 84 (50} 33 £1(8) 4.0 33(15) 3.9 31 (19} 28 19 (8) 31

Others 1 {46) 385 9(5) 33 24.(9) 28 44 {2 &0 24{8) 4.0

Totak death from discase 2082 {1163} M8 166 (318} 59.9 584 (302} 64.3 73 (462) 718 AG9L1my 713

Parentheses indicate the number of augopsied cases,

% Indicate the proporton of eacli canse of deatds 1o the total nummber of deaths in Table 4a,

TP <01 (botl among total cases vk among autopsied cases)

indicated in the latest national survey {8}, much emphasis needs to
be placed on measures to address hypertension (circulatory dis-
ease), especially for older homeless persons. Qn the other hand,
the proportion of death from digestive disease and infectious dis-
ease were higher among younger homeless persons, angd alcohoi-
related digestive disease and tuberculosis constituted a substantial
portion of eack disease in younger homeless persons. According to
these results, measures o address alcobiol abuse and tuberculosis
require attention, especially for younger homeless persons,

Accidental deash among homeless persons was mare {requent
than those of non-homeless persons, and did not decrease among
homeless persons in recent years, in contrast to that of non-home-
less persons. Hypothermia is a leading cause of accidental death
frrespective of age group, and the majority of the cases were found
putdoors in the winter seasen. Qur study also showed tendency of

recent increase in death by heatstroke among homeless persons,
_ Although the number of temporary shelters for homeless people
“has increased in Tokyo Metropolis. the latest survey showed that
the shelters were siot always ogeupied sufficiently {17]. Thorough
spread of informatior: about sheltess and patrols for isolated home-
less peaple, not only in the winter season, but in the sursmer sea-
son may be prevestive agajnst such deaths.

The proporiion of death by suicide ameng hotmeless persens
was lower thau that of non-homeless persons, however tha pro-
pottion of suicide stightly ingreased in recentyears, and was signif-
icantly higher in younger homeless persons. Homeless people
appear to have higher rates of mental illness compared to the
domiciled [£8,19]. A recent survey conduected in one area of Tokyo
showed that 62.5% of homeless persens had psychiatric disorders
and 57.0% of lismeless persong wers at risk of committing suicide
[20]. Although our data did not reveal a close refationship between
suicide and having a psychiatric disorder, which might be attribut-
able to undiagnosed cases or Hmited information, further detaiied
aralysis to detect a cause of suicide is needed, especially for youn-
ger homegless in the fature.

5. Conclusions
aithough Japan has succeeded in reducing the total number of

homeless persons, aging and folarion among homeless persons
iz recent vears might contribute to an unchanged number of

medicolgal death of thems. In addition to measures for frequent
causes of death in each age group clarified in this study, better
intervention for isolated homeless persons might be a key factor
in the future.
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We prcsem an autopsy case ofa homc!ess person showing rcmarkable unifatera lower extrcmny uienm
wlnch was stron;,lyvasso ated with the cause athi A ‘i.s«yeanold hiomel ess man thhmlt .my past et
ical Instory W

ati 15 Dasscctaon of rhe edematous extrelmty revealed
ssue and supe:ﬁcxal fascxa around the ngm knee Jomr

Keywords:

Necrotizing fasciitis
Forensic autopsy
Homeless peison
Lepwes extremity edema

pricumoniajdehydy: Tlns case suggests that nccmlwmg fasciitis should be dxffcrenuawd ﬁunng post-
mortern diagnosis, especially in cases showing lower extremity edema with early putrefactive changes, In
additjon, forensic pathologists should closely examine & lower exiremity of such cases 1o detect @ trisé
cause of death, even if other pathological fndings which can be a cause of death, such as pneurnonia
and dehydration, are observed in major internal organs,

© 2013 Elsevier reland Ltd. Al riglits reserved.

1. Introduction

Medical examiners often encounter deceased: mdlwduals w:th
bilateraf fower extremity edema at inquest scenes, Bilateral lower
ex;remny mlema whuh is usually 8 mamfestauon of genemhred

medmal exammels jusnf abiy suspect, l
may !z;wfz fesulted fmm the progress o

Hcre. we pre sent an autopsy case showmg remarkable umlateral
fowerextremity édema and early putrefactive changes. In this case,
the'autopsy révealed a strong association of the edentatous extrem-
ity with the cause of death, deep soft tissue infection {necsotizing
fasciitis].

* Corresponding  author. Address: Tokye Medical: Examiner™s Office, Tokyo
Hetropolitan Government, 4- 2! 18 Otsuka, Bunkyo-ku, Fokyo 1120082, Japan.
Tel: +813 3944 1481: fax: +8i3 3944, ?585 )

fomall zddress: I\vdam‘@okg‘scvnct nejp {H Suzukil,

¥344.6223/$ - see front matter © 2013 Elsevier Freland Led All rights teserved.
htip: [;dx doi.org/10.4016/f Jegalmed.2012.12.004

2. Case report

A 35-yeas-old man was found dead on a bed in & {lophouse, He
had lived on the streets for a Jong time, and came to the flophouse
2weeks before his death, Seven days before his death, he

3 requested acold patch, however, there was no evidende as to how

it was used. The individual complained of appetite loss on the day
{ - death; but e did not consult a dector. An external

“examination performed apptoxxmateiy 12 h after his death, did

1y pen uutmes reyeal remarkable right, lower

‘ s right, lower extremsty(rxg lb} U;:c}:% ﬁ'sses:usn
of the %mciy moistness in the sereus membraua of the thoracic/

-abdominal” cavity was disappeared, and right lower lung

was slightly indurated. Other mactescopic findings of internal
organs included an atrophic, indurated pancreas and a muddy
dxsceiomnoﬁ i the red pulp of the spleén. Dissection of the
discs ored skin of right lower extremlty ﬁsscloscd the absence of a
fractyre, but did reveal the presence’sf a masswe abscess in the
subcutaneous‘tissue :md superficial fascxa mainly 'aroundtxeng%]t
kaee joint {Fig. 2} ’fhe tmdeﬁymg miiscle did not- appear to0 be
extensxveiy mvolve&i Abscéss formatich was not observed in the
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Fig. 1, Appearance of the decedent. (a) Remarkable: nyht. Iowcr cx(rexmty edemz with shghl purplefrccn discoloration {approximately 12 h after death)i(b) Putrefactive

ch.m;;e was prownihent in the n.vht ipwer extremity at xmto;;sy i3

pmwmtdy 4ok after death),

around thc ugm knee :
lateralis muscle (Fig, 3 ‘
necrotic {Fig. 3B}, Thrombi were seefi in several micro-vessels if
thé subciitaneous tissue. Acinar atrophy, dilation of ducts. and
fibrosis werg observed in. the pancreas. Other findings included

patchy neutrophilinfiltrationsin the right, lower lung, acute tubular
necrosis in the kidney and an increased number.of plasma cells and
macrophages it the ved piilp.of the: spleen.Ne pathological ndm;,s
relevant to cause-of deatli:were gbserved i other intérnal argaus,
Blogd' ci\ermstw results showed i tion of .acetone (5.7 ng/
mla} and HbAl¢ (G. 3%) iévels. Estherichia coli were cultured from
the abscess. Any drugs. were fiot-detected from-blood and gastric
content by toxicological analysis, From the autopsy findings, the.
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Fig. 3. Mlicroscopic findings of the skin and mauscle of the right fower extremity. (3) Pleatiful newtrophil gssfiltration in the subcutaneous tissue, Inser: high magnification of
the indicated space. {b} Neutraphit infiltmation in the pertmysium of the right vastus fateralis muscle. Some of the muuscle cells wese accrotic.

cause of death in the présent case was thought to be necrotizing
fasciitis, and secondary delwydration and greumonia,

3. Discussion

Wecrotizing fasciitis is a rare, soft tissuae infection characterized
by widespread fascial necrosis with relative sparing of the
underlying muscle [2] it iavolves the subcutaneous tissueé and
superficial fascia in a dissecting suppurative process {31 In 1979
six diagnostic criteria were presénted by Fisher [4] (Table 1), and
the differential diagnesis of necrotizing fasciitis include bacterial
synergistie gangrene, erysipelas and gas gangrene [3] {Table 2).
Though several ante-ortem clinjcal information {ag. reduced
mental status) were unknown, the pathological findings of this
case, particularly the site of inflamnmationfnecrosis {subculaneous
tisspe and seperficiat fascia), are ¢ompatible with pecrotizing
fasciitis. The other diseases differentidted can be yuled out by lack
of wounds, bordered érythematous lesion and deep mwuscuiar
lesian.

MNecrotizing fasciitis is frequently associated witly severe
systemic LoXicity. As a result, tifs type of tissue infecticn is usually
rapidiy fatal, unless recoguized quickly and ueated aggressively
12,31 Host factors, such as diabetes methitus {DM), protein-caloyie
malputrition, hypoglobulinermia; and intravenous drug use are
reported to be risk factors associated with necrotizing fasciitis
[3]. DM impairs immuse functions, such as phagocytosis, cell
chemotaxis, delayed hypersensitivity skin tesis, and lymphoprolif-
erative respoaseé to mitogens {5-71 Protein energy malnutrition is
a conumion cause of secondary immune deficiency and susceptibil-
ity to infections [8]. DM resulting from chronic pancreatitis and
malnutrition in this case is Hikely to have piayed crucial roles in
the decadent’s susceptibility to this infection.

The initiating factor for necrotizing fasciitis has been reported
to be skin trauma {sonietimes {rivial} or an occult, enteric source
of bacteria, such as a diverticular or an appendiceal abscess, but
the initiating event oftes remains obscure 19,16% Although the
initiating factor in the present case was not evident, the lower
extremities and peringal areas of homeless persons are generally
aot sanitary because of long periads of street life. in addition,
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Table ¥
Diagnostic criteria for nccmmmg fasams (hshu {41

1, Extensive agerosis of thie faseia with extension to the ovvrlytm' skm
2. Moderaté- (o severe systen intoxication. wula reduced mental status
3. Lack of primary-suuscle davolvemens,

4. No evidence o clostridiad infeciion in nifcrot ;gnyiml culture
5. No evidence of largé. vessel acclusion as the causative mechatism

6. Infiltration-8{ Jeticocytes, Tocal necrosis of the f: asvia angd the. surmundlm, nssuc as well as microvascular thmmhosxs on iuszalowini examination

Table 3 )
Differential diagrinsis of necrotizing fasdiitis (Ref. [3]).

« Bacterial synergistic gangrene {Méleney's ulcu) Usually seen postoperatively and located around drains or retention sutures’

"V Erys mvlm:

raracterized By an erythematous 3

a with sharply defined borders. mdumnon. and marked pain

4. Gus gongrene: A deep infection usuatly fouig 1 contaminated wounds, I involves muscle as well as subwmncnns tissue

various factors common among hameless persons, such as. alcohol
abuse [11,12] and poverty may lead to alcohol-related fiver and
pancreatic diseases as well as malnutrition, all of which may result
in compromised immunity, as was observed i ihis - case. Thus,
physicians should be -aware of this disease ia daxiy practice,
especially when they see lower extremity edema in a homeless
person.

An carly putrefactive change, affecting the lowerextremity, was
acharacteristic finding in this case, Massive numbers of bacteria at:
the affected site may have promoted the early, postmortem putre-»
factive changes. Though séveral potential causes; such as. dcep
venous {hrombosis or thrombophlebitis, cancer, cellulitis, and a
fractured femur, should be differ entiated in cases involving unilat-
eral lower extremity edemia [1], this case sug,gcsts tlsat necrotizing
fasciitis should also receive more attention as a possible cause of
edema when an edematous cxtremny is accomipanied by an-early
putrefactive change. i addition, forensic pathologists should
closely examine & fower extremity. of such cases to-detect a true

cause of deach, even if other pathoio;,xcal findings whiich tan be's.

cause of death, such as pneumonia and dehydration i this case,
are observed in major internal organs before dissection of an.
extremity.
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addition, each’ autopsy st be performed in conjunction with a detailed postmortem investigation. Such
efforts would alse increase the accuracy of the public-health record's mottality statistics.
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1. Introduction

Older persons are susceplible (o accidental deaths such as falls
{1} and motor-vehicle-related injuries {2]. Among patients with
stroke 6r Parkinson disease, health-related prob‘iems can hmher
undermine a vestibulay system that has already been weakened
by age-related changes {1}, If the external investigation identifies
a likely cause of death, the autopsy and toxicblogical analysis
may be forégone for such cases. This is the case in.countries such
asJapan, where the death | inquiry system is stilling developmental
stage [31 If an auropsy and soxicological analysis is not performied.
the potential contribution of unexpected factors is ignored {2.g.,
aleohol intake or the recent onset of disease). Here. we report the
resuits revealed by two autopsies perfornied after accidental fatal-
itfes. I combination with toxicological analysis, the information
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obtained suggests that both individuals died under the influence
of a chiorphentramine overdose,

2. Case report
21 Case {

A woman in her 70s, who'was Hving alone, was found dead un-
der the stairs in hes house. She had unéergone operations for bilat~
eral femoral neck fractures and ‘walked with difficulty, but there
was ne history of 3 condition that could have led to sudden death
{e.g.. ischemic heart disease), External examnination of the deceased
reveated bilateral bruises in the orbital area as well as bruises on
the right cheek, the right shoulder, the right forearm, the upper

Sack of the trunk, and the backs of both hip joints {Fig. 13} A con-
tusion 'was aote{i on the right forearmi.

A forensic autopsy was carried out approximately 48 h after her
death. Thé deceased was 147 cm tall and weighed 36 kg. The ay-
tapsy revealed a neck fractm:* {c#y (hg 1b}, multiple rib fractures
{right ribs 47, in the anterfor axillary line}, and a ¢oceyx fractare.



