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Table 6. Synthetic Chemicals Detected in 20 Samples of the Products

Form Synthetic cannabinoids Synthetic cathinones Other Case in
Table5

Herb MePHP Methoxetamine

Herb XLR-11 MePHP Methoxetamine

Herb MAM-2201, XLR-11, UR-144 MePHP Methoxetamine
JWH122N-(4-pentenyl) analog

Herb AKB-48 Pentedrone

Herb MAM-2201 MePHP Methoxetamine
JWH-122N-(4-pentenyl) analog

Herb 5-fluoro PB-22, PB-22

Herb JWH-081, JWH-122 21

Herb JWH-210 21
AM-694, AM-2201

Herb MAM-2201, AM-2232, UR-144 a-PVP

Herb MAM-2201, XLR-11, UR-144 a-PVP

Powder Methoxetamine

Powder MDPPP

Powder a-PVP

Powder Methoxetamine

Powder a-PVP

Powder Pentedrone

Powder o-PVP Methoxetamine

Powder XLR-11, UR-144 MePHP

Powder MAM-2201
JWH-122N-(4-pentenyl) analog
Powder AB-PINACA

Discussion

In the present survey, there were no instances of patients
being transported to emergency facilities after consuming
SC-containing products until 2009, and there were only spo-
radic cases between 2010 and 2011. However, the incidence
dramatically increased in 2012. The Ministry of Health, La-
bour, and Welfare (MHLW) reported that the number of
shops selling these products in Japan has increased mark-
edly since October 2011, with a total of 389 shops (includ-
ing 94 in Tokyo and 73 in Osaka) existing as of March 31,
2012 (11). This proliferation of shops likely contributed, at
least in part, to the increase in the number of patients in
2012.

In the present study, most patients were men (82.0%) in
their 20s or 30s (80.5%), with adolescents younger than 20
years comprising only 9.3% of all patients. In Europe and
the United States, the highest prevalence of SC use is re-
ported among males and youths. The proportions of adoles-
cents under 20 years poisoned by SCs in Europe and the
United States were much higher than that in the present sur-
vey (9.3%), with adolescents accounting for 41% of total
SC exposures reported to poison centers in Texas (5-7), 42%
reported to the poison center in Sweden (9), and 67% to the
poison center in Ireland (10). Adolescents in Japan may be
less likely to use or have access to SCs compared to those
in Europe and the United States. In August 2008, the
MHLW announced the third Five-Year Strategy aimed to
prevent drug abuse, with a particular focus on measures di-

rected at adolescents. For instance, books containing abun-
dant information about the risks and hazards of SCs were
created and distributed to parents of sixth-grade elementary
school students, third-grade junior high school students, and
both employed and unemployed adolescents (11). Health-
care education regarding the adverse effects of SCs for ado-
lescents may be more effective in Japan.

In the present study, SCs such as synthetic cannabinoids,
synthetic cathinones, or methoxetamine were detected in
many samples of the consumed products (Table 6). These
products possibly contained different SC components with
variable potencies and concentrations. In Japan, many efforts
have been made to decrease the use of SC-containing prod-
ucts. To this end, the MHLW regulates chemical substances
that are scientifically proven to induce psychiatric toxicity
and have narcotic-like behavior (i.e., causes mental or physi-
cal dependency) under the Narcotics and Psychotropics Con-
trol Act. If a chemical substance is classified as a narcotic,
its possession, consumption, import, compound manufacture,
and sale are prohibited. However, a chemical substance can-
not be immediately classified as a narcotic, as this requires
scientific research into its potential harmful effects, which
requires considerable effort and cost. As of December 2012,
only four synthetic cannabinoids (i.e., JWH-018, JWH-073,
JWH-122, and cannabicyclohexanol) and one synthetic
cathinone (MDPV), among all SCs found in products sold
on the Internet or in shops as legal herbal blends, incense,
or bath salts, were classified as narcotics in Japan. The
MHLW also regulates chemical substances that are harmful
to human health via their excitatory or hallucinogenic effects
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and classifies them as controlled drugs under the Pharma-
ceutical Affairs Act. While the import, compound manufac-
ture, and sale of chemical substances classified as controlled
drugs are prohibited, their possession and consumption are
not. It also takes less time to classify such substances as
controlled drugs. As of December 2012, 99 chemical sub-
stances have been classified as controlled drugs, all of which
are synthetic cannabinoids except o-pyrmrolidinovalerophenone
(PVP), a synthetic cathinone. New chemical substances are
likely to be synthesized to replace those classified as “nar-
cotics” or “controlled drugs,” presenting a cyclical problem
with no resolution (12), and regulations focusing solely on
synthetic cannabinoids may contribute to the spread of alter-
native synthetic cathinones and methoxetamine in Japan.

Synthetic cannabinoids, many of which have chemical
structures unrelated to A’-THC, are full agonists of CNS
cannabinoid type 1 (CB,) receptors, and are thus more po-
tent than A’-THC, a partial agonist of these receptors. As a
result, synthetic cannabinoids may have stronger adverse ef-
fects than natural cannabis (13-16), including agitation, ag-
gressive behavior, inability to speak, short-term memory
deficits, drowsiness, panic attacks, psychosis, hallucinations,
delusions, confusion, seizures, dizziness, mydriasis, nausea,
vomiting, chest pain, and heart palpitations (3, 5-10, 17, 18).
The management of poisoning was largely supportive of an
excellent prognosis. The majority of those who reported to
poison centers in Europe and the United States had self-
limited symptoms and only received symptomatic treatment.
Intravenous fluid administration was the most common
therapeutic intervention, followed by BZOs to manage neu-
ropsychiatric symptoms, such as agitation or seizures (5-9).

Methoxetamine, 2-(3-methoxyphenyl)-2-(ethylamino)cy-
clohexanone, is a derivative of ketamine and acts as an N-
methyl-D-aspartate (NMDA) antagonist and dopamine reup-
take inhibitor with greater potency, a longer delay in onset,
and a longer duration of action than ketamine (19). The ad-
verse effects associated with its use include dissociative
symptoms such as derealization, depersonalization, and
catatonic-like state; sympathomimetic symptoms including
tachycardia, hypertension, mydriasis, agitation, aggression,
hallucinations, confusion, and stupor; and cerebellar symp-
toms such as gait instability, slurred speech, incoordination,
dysarthria, dysdiadochokinesis, and nystagmus (19-23). Sev-
eral patients have been hospitalized after using methoxeta-
mine for recreational purposes (21, 22). Treatment is sup-
portive with BZOs for sedation, anti-emetics, intravenous
fluids for rhabdomyolysis and dehydration, and physical re-
strain and respiratory support as required (24).

Synthetic cathinones are phenylalkylamine derivatives that
inhibit the reuptake of norepinephrine, serotonin, and
dopamine, as well as stimulate the release of these
monoamines, producing an AMP-like effect to exert both
excitatory and sympathomimetic symptoms (25, 26). The
adverse effects include agitation, combative or violent be-
havior, psychosis, hallucinations, delusion, paranoia, confu-
sion, suicidal ideation, tachycardia, chest pains, hyperten-

sion, dehydration, cardiovascular complications, rhabdomy-
olysis, and even death (27-29). In a Michigan study con-
ducted by the Centers for Disease Control and Prevention
from November 13, 2010 to March 31, 2011, 17 of the 35
emergency room patients exposed to synthetic cathinones
were hospitalized, and one was dead upon arrival at the
emergency room (30). Spiller et al. reported that death (n=1)
was included among severe medical outcomes of 236 pa-
tients exposed to MDPV (31). Furthermore, a review of the
literature describing poisoning with synthetic cathinones re-
vealed that multi-organ failure, including rhabdomyolysis,
renal failure, and hepatic failure, and death, can occur in se-
vere cases (32). The primary treatment of agitation in the
emergency room should commence with BZOs, which are
well tolerated, allow titration, and can prevent and terminate
seizures. However, if agitation involves psychosis, an an-
tipsychotic may be useful to augment BZO treatment. Per-
sistent hypertension can be treated with vasodilators, such as
nitroglycerine or sodium nitroprusside. As multiple organ
systems may be affected, laboratory testing should include
electrolytes administration, hepatic and renal function meas-
urements, a coagulation panel, and creatine kinase assess-
ments to screen for rhabdomyolysis (33). Synthetic cathi-
nones may induce more severe toxicity requiring more ac-
tive therapeutic interventions and resulting in worse outcome
than synthetic cannabinoids or methoxetamine.

In the present survey, many patients exhibited sympath-
omimetic symptoms such as tachycardia, hypertension, and
mydriasis and neuropsychiatric symptoms including agita-
tion or imitability, seizures or convulsions, and psychosis,
which can be attributed to synthetic cannabinoids, synthetic
cathinones, or methoxetamine. However, a number of pa-
tients (5.6%) required respirators, and a few patients (1.9%)
were transferred to a psychiatric department or hospital. The
physical complications, such as rhabdomyolysis and physical
injuries, apparently contributed to prolonged hospitalization.
Although the products consumed by the patients with severe
physical complications were not analyzed, the consumption
of products containing synthetic cathinones may have con-
tributed to the higher toxicity rate observed in this study.

Limitations

The determination of SC exposure was based on informa-
tion or products provided by patients, their families, or
friends or products found at the scene by first responders.
However, SC exposure was not verified by the analysis of
biological samples, such as blood or urine. Moreover, 20
samples analyzed toxicologically do not represent all of the
samples consumed by patients in this study.

Conclusion

The use of SC-containing products can lead to serious ad-
verse effects and cause physical complications, such as rhab-
domyolysis and physical injuries due to harmful behavior
(e.g., violence, traffic accidents, self-injury, or suicide at-
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tempts), as well as severe physical or neuropsychiatric
symptoms that may require active interventions, such as res-
pirator use or prolonged hospitalization.
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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; n = 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
(BMI = 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 diseases 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,
early detection of organic diseases, a better approach toward managing psychiatric diseases, and imple-
mentation of vaccination for pneumonia will contribute to reduction of future unexpected deaths among
malnourished persons.
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Malnutrition
Causes of death
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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 author. 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-mail address: hideto-@qk9.s0-net.ne.jp (H. Suzuki).
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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
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
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did not show putrefaction and calculated the body mass index
(BMI) in each case by using the value of height and weight
{n=7227). To select 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 [9]. Causes of
death were classified according to the International Statistical Clas-
sification of Diseases and Related Health Problems, 10th Revision
{ICD-10) [10]. We used the chi-square test for independence for
comparison of causes of death from disease between malnourished
cases (BMI<16) and “less severely malnourished and non-
malnourished cases™ (BMI = 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 for independence was also
used to analyze correlation between death cause (or prevalence of
psychiatric disease) and age among the malnourished cases. The
chi-square test for independence was performed by two means,
according to the four age groups and according to the two age groups
‘under 65 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 protocol of this study.

3. Results

3.1. Manner of death and non-disease-related causes 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
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Fig. 1. Proportion of the autopsy cases with emaciation (BMI < 16) across all age
groups.

Age

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

Among non-disease-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 or 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 fall 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 3= 16, the proportion of circulatory diseases
was significantly lower in malnourished cases. On the other hand,
the proportions of respiratory diseases, neoplasms, and endocrine/
nutritional/metabolic 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 malnourished cases among men (Fig. 2a).

We next compared the proportions of each disease in malnour-
ished cases (BMI < 16) among age groups. In men, the proportion of
digestive diseases tended to be higher in younger deceased persons
(P=0.020 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 (P <0.001
by two means) (Table 2b).

Among digestive diseases, alcoholic liver/pancreatic disease
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 alcoholism
{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 ulcer 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 diseases were respiratory tuberculosis in both sexes.

Table 1
Manner of death according to sex and age group {BMI < 16},
Manner of death Total case Age group
20-54 55-64 65-74 75~
Men Women Men Women Men Women Men Women Men Women
Disease 424 224 60 39 134 38 120 46 110 101
{76.0%) {68.5%) {75.0%; {63.9%) (77.0%) (73.4%) {75.5%) (79.3%) (75.9%) {64.7%)
Non-disease related cause 126 98 17 19 38 14 37 10 34 55
{22.6%) {30.0%) {21.3%) {31.1%) (21.8%) {26.9%) {23.3%) {17.2%) (23.4%) {35.3%)
Unknown 8 5 3 3 2 [} 2 2 1 0
{143 {1.5%) {3.8%) (4.9%) {1.1%) (1.3%) (3.4%) (0.7%)
Total 558 327 80 61 174 52 159 58 145 156
{100%) (100%) {100%) (100%) (100%) {100%) {100%) (100%) (100%) (100%)

Parentheses indicate the proportion of the corresponding 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” (BM1 = 16).

The ICD code for ecach classification is shown in parenthesis {a: male, b: female).

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 observed conditions, especially in
swomen. The proportion of psychiatric diseases in women tended

“ 1o be higher in younger deceased 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% among 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 from the higher
proportion of older deceased persons with emaciation in this
study. Nevertheless, 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 to 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 targets 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 adults 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 55 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 treatable 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, early
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,



T

10 H. Suzuki et al./Legal Medicine 15 (2013) 7-11

Table 2a

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

2054 55-64 6574 75~

Circulatory disease (100-199) 81 (19.1%) 14 (23.3%) 19 (14.2%) 22 (18.3%) 26 (23.6%)
Respiratory disease (J00-J99) 93 {21.9%) 14 (233%) 21 {15.7%) 28 (23.3%) 30 (27.3%).
Digestive disease (KOO-K99} 83 (19.6%) 1321.7% 37 (27.6%) 16 (13.3%) 17 (15.5%).
Neoplasms (C00-D48) 64 (15.1%) 4(6.7%) 17 (12.7%) 26 (21.7%) 17 (15.5%)
Malnutrition (E40-46, 50-61) 44 {104%) 7(11.7%) 20 (14.9%) 11{9.2%) 6{5.5%)
Certain infectious and parasitic diseases (A00-B99} 27 {64%) 4{6.7%) 11(8.2%) 8{6.7%) 4(3.6%)
Others 32 {7.5%) 4{6.7%) 9{6.7%) 9755} 10(9.1%)
Total death from disease 424 (100%) 60 (100%) 134 {100%) 120 (100%) 110 (100%)

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

disease in each group.
© P<0.05 {according to the four age groups).

Table 2b

Classification of disease according 1o age group {women; BMI < 161
Cause of death Total case Age group

20-54 55-64 65-74 75-
Circulatory disease {100-199) 57 (25.4%) 6{15.4%) 8 (2L1%) 13 {28.3%) 30 (29.7%)
Respiratory disease (J00-J99) 35 (15.6%) 4(103%) 6(15.8%) 8 (17.4%) 17 (168%)
Digestive disease {KO0-K99) 29 (12.9%) 3(2.7%) 7 (18.4%) 3(6.5%) 16 (15.8%)
Neoplasms (C00-D48) 26 (11.6%) 5(12.8%) 2 (5.3%) 5(109%) 14 (13.9%)
Malnutrition (E40-46, 50-64) 29 (12.9%) 12 (30.8%) 8{21.1%) 7{15.2%) 2(2.0%)
Certain infectious and parasitic diseases {(A00-B99) 6(2.7%) 1(2.6%) 1(2.6%) 0 4 {4.0%)
Others 42 {(18.8%) 8 (20.5%) 6 (15.8%) 10 (21.7%) 18 {17.8%)
Total death from disease 224 (100%) 39 (100%) 38 (100%) 46 (100%) 101 (100%)

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

disease in cach group.
" P <0.01 (according to the four age groups).

Table 3

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

20-54 55-64 65-74 75~

Alcoholic Hver discase, alcoholic-induced chronic pancreatitis (K70, K86.0) 23 (27.7%) 8 (61.5%) 11{29.7%) 1(6.3%) 3(17.6%)°
Gastroduodenal ulcer (K25, 26) 42 {50.6%) 2 (15.4%) 21 {56.8%) 9 {56.3%) 10 {58.8%)
Others 18 (21.7%) 3 (23.1%) 5(13.5%) 6 (37.5%) 4{23.5%)
Total death from digestive discases 83 {100%) 13 {100%) 37 {100%) 16 {100%) 17 {100%)

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

“ diseases in each group.

P<0.01 {according to the four age groups),

Table 4
The cases having psychiatric discases among cases confirmed death due to malnu-
trition (BMI < 161

Sex Total case  Age group
20-54 55-64 65-74 75~
Women 12 7 4 1 Q
(29, 41.4%)  (12,583%) (8,500%)  (7.143%)  (2,0%)
Men 8 2 3 2 1
{44, 18.2%)  (7.28.6%)  (20,15.0%) (11, 182%) (6, 16.7%)
Both 20 9 7 3 1

(73.27.4%) (19, 474%)  (28,25.0%) (18,167%) (8,125%)

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 ones. Thus,
physicians have to pay more attention in making a death diagnosis
in such 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.

References

[1] Wilson PW, D'Agostino RB, Sullivan L. et al. Overweight and obesity as
determinants of cardiovascular risk: the Framingham experience. Arch Intern
Med 2002;162:1867-72,

[2] Kuroki H, Inoue H, lino M. et al. Obesity and sudden unexpected deaths in
Osaka, Japan. Leg Med 2003:5:5307-10.

{3} Huber C, Hunsaker DM, Hunsaker 3rd JC. The relationship between elevated
body mass index and lethal ischemic heart discase: an eleven-year
retrospective review of medical examiner’s adult autapsies in Kentucky. J Ky
Med Assoc 2005;103:93-101,

[4] Brown WV, Fujiocka K, Wilson PW, Woodworth KA. Obesity: why be
concerned? Am § Med 2009:122:54-511,

[5] Martin CT, Kayser-Jones }, Stotts NA, et al. Risk for low welght in community-
dwelling, older adults, Clin Nurse Spec 2007:21:203-11,

[6] Vellas B, Hunt W, Romero L, et al, Changes in nutritional status and patterns of
morbidity among free-lving elderly persons: a 10-year longitudinal study.
Nutrition 1997;13:515-9,

[7] Stajkovic S. Aitken EM, Holroyd-Leduc J. Unintentional weight loss in older
aduits. CMA} 2011;183:443-9,



