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Background: Recently, the number of homeless persons in Japan has steadily decreased. However, it is not
certain whether unexpected death of the homeless have actually decreased in proportion to decrease in
total number of cases.

Methods: The documentation of medicolegal deaths among homeless persons handled in the Tokyo Med-
ical Examiner's Office during 1999-2010 were reviewed, and we compared the number and manner/
cause of death between cases occurring before 2004 and those occurring after 2004. In addition, we com-
pared manner/cause 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 a marked decrease in the total number of homeless persons after 2004. Age dis-
tribution shifted to older after 2004, and a higher proportion of the deceased had longer postmortem
periods after 2004. Comparison between the manners/causes of death of the cases occurring before
2004 and those occurring after 2004 showed little difference. Disease constituted about 70% of all cases,
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 homeless persons and a
higher proportion of death from alcchol-related digestive disease and tuberculosis among younger home-
less persons. Regarding accidental death, hypothermia was a leading cause of death irrespective of age
group.

Conclusion: Aging and isolation among homeless persons might contribute to an unchanged number of
medicolegal death of them. In addition to measures to address frequent causes of death in each age group,
better intervention for isolated homeless persons might be a key factor to prevent unexpected deaths of
homeless persons in the future.

Keywords:
Homeless persons
Causes of death
Medicolegal death
Mortality statistics
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1. Introduction the Japanese government closely examined the actual situation

of the homeless in 2003, finding that 47.4% of homeless people

The number of homeless persons in Japan increased during the
1990s, when the bubble economy collapsed, and homelessness be-
came a major social problem in Japan at the beginning of the 21st
century, as in most other countries [1,2]. Many homeless people
lack health insurance and obtain medical care only sporadically,
resulting in them being undertreated for common medical prob-
lems [3]. Indeed, homeless people are reported to die from a vari-
ety of preventable causes, such as pulmonary tuberculosis, in other
countries [4-6]. Similarly, a previous study conducted in 2000 in
Osaka City, the second largest city in Japan, showed that many
homeless people died untimely deaths from preventable causes
such as pneumonia, malnutrition, and starvation [2]. After that,
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had some physical complaint and that majority of them did not
have access to medical treatment [1].

Accordingly, the Japanese government and that of each munic-
ipality started to take comprehensive measures to address home-
less problems, such as supplying temporary shelters, providing
jobs, and securing health guidance/medical consulting [7]. As a
result, the number of homeless persons in Japan has steadily de-
creased from 25,296 (in 2003) to 10,209 (in 2011) [1,8]. However,
it is not certain whether health problems among homeless people
have improved in accordance with the decrease in total number of
homeless persons. In this study, we investigated changes in the
number and manner/cause of death in cases of medicolegal death
of homeless persons in the special wards of Tokyo Metropolis dur-
ing 1999-2010, when a marked decrease in the total number of
homeless persons was observed. This study aims to contribute to
future improved health strategies for homeless persons by clarify-
ing the nature of critical health problems among them.
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Fig. 1. (a) Change in total number of medicolegal death and medicolegal deaths of homeless persons during 1999-2010 in the special wards of Tokyo Metropolis. (b) Change
in total number of homeless persons and medicolegal deaths of homeless persons during 1999-2010 in the special wards of Tokyo Metropolis.

2. Materials and methods
2.1. Study sample

All medicolegal deaths in the Special wards of Tokyo Metropolis
are reported to the Tokyo Medical Examiner's Office. We reviewed
the documents concerning medicolegal deaths handled in the To-
kyo Medical Examiner's Office during 1999-2010 and selected
cases that were considered to be homeless. We considered as
homeless those “who, for no reason, occupy city parks, rivers,
roads, stations, and other facilities as the living space to lead their
daily lives,” as defined in the “Law Concerning Special Measures to
Support Self-Reliance of the Homeless” [9]. In addition, we also
considered persons who stayed for long periods of time in flop-
houses as homeless for the purposes of this study. Criminal cases
are usually transferred to other facilities (Forensic Department of
Medical Faculty of Universities) for judicial autopsy, and such cases
are excluded from this study. The total number of medicolegal
deaths of homeless persons during the study period was 2842 (au-
topsy rate: 54.8%), and the proportion to total cases handled in the
Tokyo Medical Examiner’s Office was 2.1%. Men comprised 98.3%
of the cases, and age distributed from 23 to 90 (mean age: 61.5).
According to the demographic features of the homeless deceased,
we selected the non-homeless cases those gender were male (aged
20-90) as a control (n=83375, autopsy rate: 24.5%). Age and

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 by
the Bureau of Social Welfare and Public Health, Tokyo Metropolitan
Government [10].

2.2. Comparison of the manners/causes of death

Causes of death were classified according to the International
Statistical Classification of Diseases and Related Health Problems,
10th Revision (ICD-10) [11]. We divided cases into two age groups
(i.e., under 60 and above 60 years) when we compared the man-
ners/causes 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, >70) when we analyzed the relationship between
manner/cause of death and age regarding homeless persons.

2.3. Statistical analysis

We used the chi-squared test for independence for statistical
analysis, and values of P < 0.05 were considered statistically signif-
icant. The chi-square test was performed in two ways (i.e. among
total cases, among only autopsied cases) regarding specific causes
of death, and we considered each cause of death to be significant
when both of the results were significant. The ethical committee
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Fig. 2. (a) Age distribution of medicolegal deaths of non-homeless persons during 1999-2004 and 2005-2010 in the special wards of Tokyo Metropolis. (b) Age distribution of
medicolegal deaths of homeless persons during 1999-2004 and 2005-2010 in the special wards of Tokyo Metropolis.

Table 1a
Comparison of the manner of death for non-homeless persons between the two groups (cases in 1999-2004 and in 2005-2010) according to age groups.
Age <60 Age =60
1999-2004 % 2005-2010 % 1999-2004 % 2005-2010 %
Disease 7918 (4122) 475 7706 (3905) 493™ 16,436 (3452) 770 23,330 (3803) 785"
Accident 1924 (582) 11.6 1453 (594) 9.3™ 1967 (555) 9.2 2409 (823) 81"
Suicide 5754 (162) 345 5216 (193) 333" 2223 (59) 104 2455 (69) 83
Undetermined external cause 494 (326) 30 464 (332) 3.0 249 (171) 1.2 275 (207) 09"
Unknown 568 (320) 34 803 (289) 517 483 (212) 23 1248 (288) 42"
Total 16,658 (5512) 100 15,642 (5313) 100 21,358 (4449) 100 29,717 (5190) 100

Parentheses indicate the number of autopsied cases.

% Indicate the proportion of each manner of death to the total number of deaths in each group.

© P<005.
" P<0.01.

of the Tokyo Medical Examiner's Office approved the protocol of
this study.

3. Results

3.1. Demographic changes in medicolegal 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 Office (and also the number

of control case) steadily increased, especially after 2005. On the
other hand, the number of medicolegal deaths of homeless persons
in each year remained almost the same during the study period,
resulting in a lower proportion of medicolegal death of homeless
to total medicolegal cases (and control case) after 2005. However,
as shown in Fig. 1b, the total number of homeless persons steadily
decreased in the special wards of Tokyo Metropolis, 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
total numbers of homeless persons became higher after 2004.
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Table 1b
Comparison of the manner of death for homeless persons between the two groups (cases in 1999-2004 and in 2005-2010) according to age groups.
Age <60 Age =60
1999-2004 % 2005-2010% % 1999-2004 % 2005-2010 %
Disease 458 (308) 68.2 292 (202) 63.8 586 (323) 75.0 676 (330) 726
Accident 112 (69) 16.7 83 (64) 18.1 130 (80) 16.6 152 (96) 163
Suicide 63 (1) 94 44 (1) 9.6 29 (0) 3.7 49 (2) 53
Undetermined external cause 18 (16) 2.7 8 (6) 1.7 12 (8) 15 23(17) 25
Unknown 21(8) 3.1 31(6) 6.8 24 (13) 31 31(8) 33
Total 672 (402) 100 458 (279) 100 781 (424) 100 931 (453) 100

Parentheses indicate the number of autopsied cases.

% Indicate the proportion of each manner of death to the total number of deaths in each group.

* P<0.05.
Table 2a
Comparison of the major causes of death for non-homeless persons between the two groups {(cases in1999-2004 and in 2005-2010) according to age groups.
Age <60 Age >60
1999-2004 % 2005-2010 % 1999-2004 % 2005-2010 %
Disease
Circulatory disease 4679 (2716) 28.1 4723 (2535) 302 11,561 (2081) 54.1 15,999 (2127) 53.8
Ischemic heart disease 2472 (1295) 14.8 2434 (1136) 15.6 8153 (1260) 38.2 11,222 (1184) 37.8
Cerebrovascular disease 976 (517) 5.9 1044 (535) 6.7 1717 (273) 8.0 2326 (325) 7.8
Other circulatory disease 1231 (904) 7.4 1245 (864) 8.0 1691 (548) 7.9 2451 (618) 8.2
Respiratory disease 415 (282) 25 351 (239) 2.2 1335 (408) 6.3 1893 (434) 6.4
Influenza and pneumonia 212 (158) 13 205 (152) 1.3 832 (289) 3.9 943 (264) 32"
Other respiratory disease 203 (124) 1.2 146 (87) 0.9 503 (119) 24 950 (170) 3.2
Digestive disease 1745 (631) 10.5 1507 (561) 9.6 1634 (474) 7.7 2262 (572) 7.6
Alcohol-related digestive disease 1154 (352) 6.9 1006 (293) 6.4 782 (160) 3.7 1137 (157) 3.8
Gastroducdenal ulcer 140 (109) 038 158 (105) 1.0 219 (141) 1.0 438 (198) 1.5
Other digestive disease 451 (170) 2.7 343 (163) 22 633 (173) 3.0 687 (217) 23
Certain infectious and parasitic diseases 130 (91) 0.8 101 (69) 0.6 212 (85) 1.0 248 (78) 0.8
Tuberculosis 82 (58) 0.5 53 (39) 03 142 (59) 0.7 125 (41) 047
Other infectious disease 48 (33) 03 48 (30) 03 70 (26) 0.3 123 (37) 04
Neoplasms 211 (89) 1.3 244 (86) 1.6 709 (204) 33 1264 (304) 43"
Malnutrition 145 (65) 09 111 (60) 0.7 218 (50) 1.0 343 (72) 1.2
Other diseases 593 (248) 3.6 669 (355) 43" 767 (150) 3.6 1321 (216) 44
Accident
Hypothermia 57 (48) 03 53 (48) 03 71 (61) 03 88 (76) 0.3
Blunt force injury 388 (87) 23 330 (94) 2.1 512 (136) 24 740 (221) 25
Traffic injury 897 (71) 5.4 534 (54) 34 469 (45) 22 359 (43) 1.2
Heatstroke 23 (19) 0.1 51 (38) 03" 11 (5) 0.1 112 (45) 04"
Other external causes 559 (357) 34 485 (360) 3.1 904 (308) 4.2 1110 (438) 3.77

Parentheses indicate the number of autopsied cases.

% Indicate the proportion of each cause of death to the total number of deaths in Table 1a.

" P<0.05.
™ P<0.01 (both among total cases and among autopsied cases).

Age distribution slightly shifted to older cases in 2005-2010 com-
pared to 1999-2004, both in homeless deceased and in non-
homeless deceased (Fig. 2a and b).

3.2. Change in the manner and cause of death among homeless persons
and non-homeless persons during 1999-2010

Regarding manner of death of non-homeless persons, the pro-
portion of death from disease tended to increase and the propor-
tions of death by accidents and suicide tended to 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 decomposition due to delay of detection, we com-
pared the proportion of the deceased with longer postmortem
periods (above 7 days) for all cases between before 2004 and after
2004. Interestingly, a higher proportion of the deceased with long-
er postmortem periods was observed in 2005-2010, both among

non-homeless and homeless persons (non-homeless: 10.8% in
1999-2004, 12.8% in 2005-2010; P<0.01. homeless: 5.1% in
1999-2004, 7.2% in 2005-2010; P< 0.05).

Regarding specific causes of death among non-homeless per-
sons, there were total 9 items (specific causes of death) those were
considered to be statistically significant. A higher proportion of
death due to heatstroke was observed both under and over
60 years old in 2005-2010 (Table 2a). Regarding homeless persons,
there were less items (4 specific causes of death) compared to
those among non-homeless persons. Death due to heatstroke
tended to be higher among cases in 2005-2010 under 60 years
old, similar to non-homeless persons (Table 2b).

3.3. Comparison of manner/cause of death between homeless persons
and non-homeless persons

Regarding manner of death, a higher proportion of 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
a proportion of death from circulatory disease was lower than
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Table 2b
Comparison of the major causes of death for homeless persons between the two groups (cases in1999-2004 and in 2005-2010) according to age groups.
Age <60 Age =60
1999-2004 % 2005-2010 % 1999-2004 % 2005-2010 %
Disease
Circulatory disease 150 (100) 223 112 (70) 245 276 (130) 353 332 (129) 35.7
Ischemic heart disease 64 (45) 9.5 52 (31) 114 167 (78) 214 207 (65) 222
Cerebrovascular disease 38 (16) 5.7 36 (21) 79 50 (20) 6.4 61 (20) 6.6
Other circulatory disease 48 (39) 7.1 24 (18) 52 59 (32) 7.6 64 (44) 6.9
Respiratory disease 63 (50) 9.4 32 (29) 7.0 74 (57) 95 80 (48) 8.6
Influenza and pneumonia 53 (42) 7.9 25 (24) 55 59 (47) 7.6 60 (40) 6.4
Other respiratory disease 10 (8) 1.5 7 (5) 1.5 15(10) 1.9 20 (8) 2.1
Digestive disease 157 (103) 234 76 (51) 166" 115 (70) 14.7 116 (63) 125
Alcohol-related digestive disease 88 (57) 13.1 35 (21) 7.6 40 (18) 5.1 37(12) 4.0
Gastroduodenal ulcer 37(33) 55 22(17) 4.8 32(29) 4.1 47 (39) 5.0
Other digestive disease 32(13) 48 19 (13) 4.1 43 (23) 55 32(12) 347
Certain infectious and parasitic diseases 29 (23) 4.3 23 (20) 5.0 27 (17) 35 24 (15) 26
Tuberculosis 27 (22) 4.0 20(18) 44 21 (13) 2.7 18 (13) 19
Other infectious disease 2(1) 0.3 3(2) 0.7 6(4) 0.8 6(2) 0.6
Neoplasms 17 (15) 25 14 (12) 3.1 41 (24) 5.2 59 (41) 63
Malnutrition 29 (12) 43 15 (11) 33 22 (11) 2.8 28 (16) 3.0
Other diseases 13 (5) 1.9 20 (9) 44 31(14) 4.0 37 (18) 4.0
Accident
Hypothermia 53 (43) 7.9 47 (43) 102 63 (49) 8.1 79 (66) 85
Blunt force injury 16 (9) 24 7(3) 15 18 (8) 23 27 (7) 29
Traffic injury 8(0) 1.2 4 (0) 0.9 16 (3) 2.0 11(1) 1.2
Heatstroke 1(1) 0.1 9(7) 207 6(3) 08 15 (12) 1.6
Other external causes 34 (16) 5.1 16 (11) 35 27 (17) 35 20(10) 2.1
Parentheses indicate the number of autopsied cases.
% Indicate the proportion of each cause of death to the total number of deaths in Table 1b.
© P<0.05.
** P<0.01 (both among total cases and among autopsied cases).
Table 3a
Comparison of manner of death between homeless persons and non-homeless persons.
1999-2004 2005-2010
Control % Homeless % Control % Homeless %
Disease 24,354 (7574) 64.1 1044 (631) 71.9" 31,036 (7708) 68.4 968 (532) 69.7
Accident 3891 (1137) 10.2 242 (149) 16.7°" 3862 (1417) 85 235 (160) 16.9™
Suicide 7977 (221) 21.0 92 (1) 63" 7671 (262) 16.9 93 (3) 6.7
Undetermined external cause 743 (497) 20 30 (24) 2.1 739 (539) 1.6 31 (23) 22
Unknown 1051 (532) 28 45 (21) 3.1 2051 (577) 45 62 (14) 45
Total 38,016 (9961) 100 1453 (826) 100 45,359 (10,503) 100 1389 (732) 100

Parentheses indicate the number of autopsied case.

% Indicate the proportion of each manner of death to total number of deaths in each group.

* P<0.01.

non-homeless persons, higher proportions of respiratory disease,
digestive disease, infectious disease, neoplasms and malnutrition
were observed among homeless persons. Regarding death by
accident, whereas death by traffic accident was lower than non-
homeless persons, higher proportions of death by hypothermia
(in both periods) and heatstroke (in 2005-2010) were observed
among homeless persons (Table 3b). When we divided cases into
two age groups (under 60 and above 60 years) and compared the
manners/causes of death between homeless and non-homeless
persons before 2004 and those after 2004, similar results were also
observed (data not shown).

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

We further examined the manner and cause of death of all
homeless deceased during the study period according to more
detailed age groups (i.e., <49, 50-59, 60-69, and >70). The pro-
portion of death from disease was higher in older individuals
(P<0.01), whereas the proportion of death by suicide was higher
in younger cases (P <0.01) (Table 4a). Among suicides, we found

that 24 cases (13.0%) had psychiatric disorders, such as depression
and schizophrenia, in their past histories.

Subclassification of death from disease showed higher propor-
tions of circulatory diseases and neoplasms in older cases and a
higher proportion of digestive diseases and “certain infectious
and parasitic diseases” in younger cases (Table 4b). Alcohol-related
digestive diseases comprised 66.7% of digestive diseases among
cases under 50 years old. The vast majority of death from “certain
infectious and parasitic diseases” was comprised of pulmonary
tuberculosis cases. Death by hypothermia was a leading cause of
accidental death (about 50% of total accidental death). No signifi-
cant differences according to age were observed in terms of major
causes of accidental death, such as hypothermia or blunt force
injury.

4. Discussion

In 2003 and 2008, the Ministry of Health, Labour and Welfare
published “A fundamental policy for supporting self-reliance of
the homeless” [7,12]. Those policies mentioned pulmonary tuber-
culosis should be adequately treated and prevented disease among
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Table 3b
Comparison of the major causes of death between homeless persons and non-homeless persons.
1999-2004 2005-2010
Control % Homeless % Control % Homeless %
Disease
Circulatory disease 16,240 (4797) 42.7 426 (230) 293" 20,722 (4662) 45.7 444 (199) 32.07
Ischemic heart disease 10,625 (2555) 27.9 231 (123) 159 13,656 (2320) 30.1 259 (96) 186"
Cerebrovascular disease 2693 (790) 7.1 88 (36) 6.1 3370 (860) 7.4 97 (41) 7.0
Other circulatory disease 2922 (1452) 7.7 107 (71) 74 3696 (1482) 8.1 88 (62) 63"
Respiratory disease 1750 (690) 4.6 137 (107) 94" 2244 (673) 4.9 112 (77) 81"
Influenza and pneumonia 1044 (447) 2.7 112 (89) 7.7 1148 (416) 2.5 85 (64) 6.17
Other respiratory disease 706 (243) 1.9 25(18) 1.7 1096 (257) 24 27 (13) 1.9
Digestive disease 3379 (1105) 8.9 272 (173) 18.7% 3769 (1133) 8.3 192 (114) 13.8"
Alcohol-related digestive disease 1936 (512) 5.1 128 (75) 8.8%" 2143 (450) 4.7 72 (33) 52
Gastroduodenal ulcer 359 (250) 0.9 69 (62) 4.7"" 596 (303) 13 69 (56) 5.0
Other digestive disease 1084 (343) 29 75 (36) 52 1030 (380) 23 51 (25) 3.7
Certain infectious and parasitic diseases 342 (176) 0.9 56 (40) 39" 349 (147) 0.8 47 (39) 34"
Tuberculosis 224 (117) 0.6 48 (35) 33" 178 (80) 0.4 38 (31) 2.7
Other infectious disease 118 (59) 03 8(5) 0.6 171 (67) 0.4 9 (4) 0.6
Neoplasms 920 (293) 2.4 58 (39) 40" 1508 (390) 33 73 (53) 53"
Malnutrition 363 (115) 1.0 51(23) 357 454 (132) 1.0 43 (27) 317
Other diseases 1360 (398) 36 44 (19) 3.0 1990 (571) 44 57 (27) 4.1
Accident
Hypothermia 128 (109) 0.3 116 (92) 8.0" 141 (124) 03 126 (109) 91"
Blunt force injury 900 (223) 24 34 (17) 23 1070 (315) 2.4 34 (10) 24
Traffic injury 1366 (116) 3.6 24 (3) 1.7 893 (97) 2.0 15(1) 1.1°
Heatstroke 34 (24) 0.1 7(4) 0.5 163 (83) 04 24 (19) 17"
Other external causes 1463 (665) 3.8 55 (33) 3.8 1595 (798) 3.5 36 (21) 2.6
Parentheses indicate the number of autopsied case.
% Indicate the proportion of each cause of death to total number of deaths in Table 3a.
" P<0.01.
* P<0.05 (both among total cases and among autopsied cases).
Table 4a
Manner of death for all homeless persons (during 1999-2010) according to age groups.
Total cases % Age group
<49 % 50-59 % 60-69 % =70 %
Disease 2012 (1163) 70.8 166 (118) 59.9 584 (392) 68.5 793 (462) 718 469 (191) 77.3"
Accident 477 (309) 16.8 35(29) 12.6 160 (104) 18.8 184 (122) 16.7 98 (54) 16.1
Suicide 185 (4) 6.5 40 (1) 144 67 (1) 7.9 62 (1) 5.6 16 (1) 267
Undetermined external cause 61 (47) 2.1 12 (11) 43 14 (11) 16 24 (16) 2.2 11 (9) 1.8
Unknown 107 (35) 38 24 (6) 8.7 28 (8) 33 42 (19) 38 13 (2) 217
Total 2842 (1558) 100 277 (165) 100 853 (516) 100 1105 (620) 100 607 (257) 100

Parentheses indicate the proportion of each manner of death to the total number of deaths in each group.

" p<0.01.

homeless persons, which appears to be reasonable because a high
prevalence of tuberculosis among homeless people was reported
[13]. However, no specific diseases other than tuberculosis were
mentioned in those policies. Thus, we designed this study in order
to clarify the nature of critical health problems among homeless
people by investigating recent trends in medicolegal deaths of
homeless persons.

The results of this study showed higher age distribution and
higher proportion of deceased persons with longer postmortem
intervals in recent years both among non-homeless and homeless
deceased. Japan 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
strongly assaciated with an increased/unchanged number of medi-
colegal death of non-homeless/homeless persons in recent years.

From the results of the analysis of manner/causes of death,
manner/causes of death of homeless persons in Japan seemed not

to change significantly over time. Death from disease constituted
70.8% of all cases of homeless persons, and causes of death from
disease were more various than those of non-homeless deceased,
which might reflect various background of homeless persons, such
as malnutrition, alcohol-dependence, immune-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 circulatory disease in older cases.
During medical checkups organized in 2003 for 917 homeless per-
sons aged 55 years and above in Osaka City, the proportion of per-
sons who were diagnosed as “requiring treatment” or “requiring
detailed examination” for blood pressure was 35.2%, about four
times higher than in general population [14]. Several factors, such
as heavy alcchol intake and chronic psychological stress caused by
homeless life, might increase the risk of hypertension, resulting in
death from circulatory disease [15,16]. As the aging of the home-
less and the longer periods being spent in a homeless state were
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Table 4b
Causes of death for homeless persons according to form of disease according to age groups (during 1999-2010).
Total case % Age group
<49 % 50-59 % 60-69 % =70 %
Circulatory disease 870 (429) 306 48 (32) 17.3 214 (138) 25.1 340 (174) 30.8 268 (85) 4427
Ischemic heart disease 490 (219) 17.2 16 (11) 5.8 100 (65) 11.7 195 (94) 17.6 179 (49) 2957
Cerebrovascular disease 185 (77) 6.5 16 (9) 5.8 58 (28) 6.8 68 (28) 6.2 43 (12) 7.1
Other circulatory disease 195 (133) 6.9 16 (12) 5.8 56 (45) 6.6 77 (52) 7.0 46 (24) 7.6
Respiratory disease 249 (184) 8.8 17 (16) 6.1 78 (63) 9.1 106 (73) 9.6 48 (32) 79
Influenza and pneumonia 197 (153) 6.9 15 (14) 54 63 (52) 74 83 (62) 75 36 (25) 5.9
Other respiratory disease 52 (31) 1.8 2(2) 0.7 15 (11) 1.8 23 (11) 2.1 12(7) 2.0
Digestive disease 464 (287) 163 57 (39) 20.6 176 (115) 20.6 171 (106) 155 60 (27) 9.9™
Alcohol-related digestive disease 200 (108) 7.0 38 (29) 13.7 85 (49) 10.0 62 (29) 5.6 15(1) 2.5
Gastroduodenal ulcer 138 (118) 4.9 6 (4) 22 53 (46) 6.2 56 (49) 5.1 23 (19) 3.8
Other digestive disease 126 (61) 44 13 (6) 47 32(3) 3.8 53 (28) 48 22(7) 3.6
Certain infectious and parasitic diseases 103 (75) 36 21 (16) 7.6 31(27) 36 38 (26) 34 13 (6) 217
Tuberculosis 87 (66) 3.1 20 (16) 7.2 27 (24) 32 28 (20) 2.5 12 (6) 207
Other infectious disease 16 (9) 0.6 1(0) 04 4(3) 05 10 (6) 0.9 1(0) 0.2
Neoplasms 131 (92) 4.6 3(2) 1.1 28 (25) 33 63 (40) 5.7 37 (25) 6.1°"
Malnutrition 94 (50) 33 11 (8) 4.0 33(15) 3.9 31(19) 28 19 (8) 3.1
Others 101 (46) 36 9 (5) 32 24 (9) 2.8 44 (24) 4.0 24 (8) 4.0
Total death from disease 2012 (1163) 708 166 (118) 59.9 584 (392) 68.5 793 (462) 71.8 469 (191) 77.3

Parentheses indicate the number of autopsied cases.

% Indicate the proportion of each cause of death to the total number of deaths in Table 4a.

** P<0.01 (both among total cases and 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. On the other hand,
the proportion of death from digestive disease and infectious dis-
ease were higher among younger homeless persons, and alcohol-
related digestive disease and tuberculosis constituted a substantial
portion of each disease in younger homeless persons. According to
these results, measures to address alcohol abuse and tuberculosis
require attention, especially for younger homeless persons.

Accidental death among homeless persons was more frequent
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
irrespective of age group, and the majority of the cases were found
outdoors in the winter season. Our 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 not always occupied sufficiently [17]. Thorough
spread of information about shelters and patrols for isolated home-
less people, not only in the winter season, but in the summer sea-
son may be preventive against such deaths.

The proportion of death by suicide among homeless persons
was lower than that of non-homeless persons, however, the pro-
portion of suicide slightly increased in recent years, and was signif-
icantly higher in younger homeless persons. Homeless people
appear to have higher rates of mental illness compared to the
domiciled [18,19). A recent survey conducted in one area of Tokyo
showed that 62.5% of homeless persons had psychiatric disorders
and 57.0% of homeless persons were at risk of committing suicide
{20]. Although our data did not reveal a close relationship between
suicide and having a psychiatric disorder, which might be attribut-
able to undiagnosed cases or limited information, further detailed
analysis to detect a cause of suicide is needed, especially for youn-
ger homeless in the future.

5. Conclusions

Although Japan has succeeded in reducing the total number of
homeless persons, aging and isolation among homeless persons
in recent years might contribute to an unchanged number of

medicolgal death of them. 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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Abstract

adolescents, comparing them with those in adults.

history in the family.

Background: Suicide is the leading cause of death among Japanese adolescents, and they may commit suicide
differently from adults. However, there are few studies in medical-based data concerning adolescent patients
seriously attempting suicide. We aimed to explore the characteristics of serious suicide attempts in Japanese

Methods: We investigated adolescents who seriously attempted suicide and were treated at the Critical Care Medical
Center (CCMQ) of Nippon Medical School Hospital between 2000 and 2010, and we compared them with adult suicide
attempters treated during 2009. We retrospectively studied medical records and collected clinical data and socio-
demographic factors, including age, sex, psychiatric symptoms or diagnosis, methods of suicide attempt, motives for
suicide attempt, previous deliberate self-harm, previous psychiatric history, parent loss experience, and previous psychiatric

Results: Adolescent attempters were 15 males and 44 females, 13 to 18 years old (mean 16.39). Adult attempters were 37
males and 65 females, 19 to 79 years old (mean 3945). In comparison to adult attempters, adolescent attempters were
more frequently diagnosed with Borderline Personality Disorder (BPD), had more school problems and parent loss
experience, but they had less financial problems. Gender differences between adolescents and adults were examined,
and male adolescent attempters were found to be more frequently diagnosed with schizophrenia and had less financial
problems than their adult counterparts, while female adolescent attempters were more frequently diagnosed with BPD,
had more school problems and parent loss, but they had less previous psychiatric history than their adult counterparts.

Conclusions: Our findings indicated that adolescent attempters were more frequently diagnosed with BPD and had
more school problems and parent loss experience but had less financial problems. Additionally, in male adolescent
attempters, identifying patients with schizophrenia seemed important, as it was their most frequent psychiatric diagnosis.
For female adolescents, adequately assessing family function and interpersonal conflicts seemed important, as they were
more often diagnosed with BPD and had more school and family problems.

Keywords: Suicide attempts, Adolescents, Age differences, Critical care medicine

Background

The number of suicides in Japan has continued to ex-
ceed 30,000 every year, with the rate remaining at
around 25.0 per 100,000 individuals since 1998, the
highest rate among developed countries [1,2]. In adoles-
cents aged 15-19, the suicide rate is 2.4 per 100,000
individuals [3], with suicide being the leading cause of
death [4]. In Japan, individuals 15-24 years old are the
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Bunkyo-ku, Tokyo 113-8602, Japan
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most vulnerable group for suicide attempts and suicide
mortality [5]. Suicide attempts in adolescents have been
recognized as a major public health problem in not only
Japan but also in other countries all over the world, be-
cause of their frequency, likelihood for recurrence,
health care costs, and high risk for completed suicide
[6]. In Japan, suicide behavior and suicide ideation
among adolescents have been investigated in general
community populations 15-24 years old [7-9], but there
are few studies of suicide attempters among adolescents
to be found in medical-based data.

© 2012 Kawashima et al; licensee BioMed Central Ltd. This is an Open Access article distributed under the terms of the
Creative Commons Attribution License (http://creativecommons.org/licenses/by/2.0), which permits unrestricted use,
distribution, and reproduction in any medium, provided the original work is properly cited.
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Suicide risk has been reported to be associated with
psychiatric disorders [10-12], adverse childhood experi-
ences [13], and family history [14]. Suicide attempts and
especially repetition of attempts are high-risk factors for
subsequent suicide [15-17]. Previous literature has indi-
cated that 10-50% of adolescent suicide attempters reat-
tempted [18], and that about 11% of these committed
suicide [19]. Additionally, among individuals under 25
years of age, both those who committed suicide and
those making serious suicide attempts were in a similar
group with the same risk factors [20]. Therefore, studies
of serious suicide attempters are as important as psycho-
logical autopsy studies investigating complete suicide
attempters in consideration of suicide prevention. In
addition, a survey of suicide attempters based on direct
interviews makes it possible for us to learn more about
their detailed characteristics, such as socio-demographic
factors and psychiatric symptoms before their attempts.

Being in a developmentally transitional stage, adoles-
cents will differ from adults. For example, during adoles-
cence, they struggle to achieve body mastery, control
sexual and aggressive urges, gain independence from the
family, find new and appealing sexual relationships, and
achieve a sense of identity [21]. Adolescents start to rely
less on parents for support and more on their peers as
they grow older [22]. Also, adolescents differ from adults
in terms of their typical financial status, medical condi-
tions, occupational responsibilities, coping styles, social
support networks, and the stressors to which they are
commonly exposed [18]. Furthermore, suicidal behavior
among adolescents occurs in different contexts from
older individuals [23]. For example, adolescent suicidal
behavior often occurs in the context of family conflict,
including strivings for autonomy, in the context of aca-
demic and disciplinary difficulties, and in the consequence
of disruptions in peer relationships that are important as
youths get older. These have been described in previous
literature, which pointed out the importance of the human
lifespan in consideration of measures to combat suicide as
well as interventions for mental health problems of ado-
lescents, including suicidality, that are not developmen-
tally tailored [24].

Therefore, in the present study, we explored the char-
acteristics of serious suicide attempters among adoles-
cents admitted to a critical care medical center in Japan,
comparing them with adults.

Methods

Procedure

This study was carried out at the Critical Care Medical
Center (CCMC) of Nippon Medical School Hospital,
Tokyo. Since all patients at CCMC are in medically ser-
ious and potentially fatal condition, they require a high
level emergency care. Approximately 2000 patients per
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year are admitted to CCMC, and about 100 of them are
suicide attempters (excluding complete suicides) per year.
Consultation-liaison psychiatrists have been assigned to
provide psychiatric services to all suicide attempters ad-
mitted to CCMC [25]. Psychiatrists evaluate patients on
admission and periodically during their CCMC stay to
manage their psychiatric problems [26].

In this study, we defined adolescents as 18 years old or
younger, and adults as 19 years old or older. Adolescent
suicide attempters admitted to CCMC totaled 59 during
the 11-year period between January 2000 and December
2010. In this study, we regarded adult suicide attempters
as the control group for comparison with adolescents.
Additionally, the period of the adults was fixed at one
year, as the adolescent sample size was small. We
selected the 1-year period of January-December 2009, in
which the gender ratio between adolescents and adults
was most similar within the past five years (between
2006 and 2010). Thus we included 102 adult suicide
attempters from 2009 in our study.

We conducted a retrospective study of medical
records containing information about primary care or
any prior psychiatric treatment. We collected the clin-
ical data and socio-demographic factors of all partici-
pants, including age, sex, psychiatric symptoms or
diagnosis, methods of suicide attempts, motives for
suicide attempts, previous deliberate self-harm, previ-
ous psychiatric history, parent loss experience by age
18, and previous psychiatric history in the family
within a third degree of kinship.

In addition, we distinguished suicide attempts from
non-suicidal self-injury without intent to die. We used
definitions of suicide attempt based on the recent con-
sensus on nomenclature for suicidology [27,28]. We
defined suicide attempt as self-injurious behavior poten-
tially resulting in fatality with at least some intent to end
one’s own life. Suicide attempt also was determined on
the basis of previous desire to die and a history of sui-
cide attempts.

Assessment of psychiatric disorders

Psychiatric diagnosis from medical records and infor-
mation about any prior psychiatric treatment between
January 2000 and December 2010 was based on DSM-IV
and DSM-IV-TR by two or more experienced psychia-
trists. In this study, psychiatric diagnosis with DSM-IV
was remade according to DSM-IV-TR criteria. In case of
disagreement with each other’s psychiatric diagnosis, a
decision was reached by mutual consent after holding
discussions.

Statistical analyses
At the initial analysis, we examined the differences
between adolescents and adults, using Pearson’s chi-



