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Clinical and autopsy findings of the homeless
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SUMMARY

Introduction/Objective The population of homeless people has been growing rapidly over the past
decades, and is a part of regular repertoire in daily autopsy practice.

The paper aims to establish a contingent of autopsy findings specific for homeless persons using a
cohort approach.

Methods The study group consisted of the bodies of 37 homeless men autopsied in the past 15 years. The
control group consisted of 37 men and was created by a driven randomized selection following the same
distribution of the causes of death. A standardized full autopsy was performed in every case, followed by
microscopic examination and toxicology if indicated. Many external and internal features were compared.
Results Homeless people lived significantly shorter, and were more often unidentified at the time of
autopsy (p < 0.05). As for external features, we found that homeless people were significantly shorter,
with longer hair, beard, and nails, and worse dental status compared to the control group (p < 0.01);
70.3% of the homeless people were underweight; significantly more often suffered from infectious lung
diseases, alcoholic liver disease and showed signs of old brain contusions (p < 0.01); they had higher
blood alcohol concentrations at the time of death compared to the controls (p < 0.05), but a significantly
lower atherosclerotic grade (p < 0.01), and were found to die significantly more often during the winter
months (p < 0.01). Besides this, the homeless are more usually affected by specific and non-specific lung
inflammations and alcohol liver diseases.

Conclusion Autopsy findings of homeless people define an almost particular presentation compared
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INTRODUCTION

The progress of human civilization in devel-
oped countries has created a huge gap between
social categories of the population. In all of
these countries, more frequently in larger cit-
ies, we find a population of homeless people,
which has been growing rapidly over the past
decades [1]. Homeless people have a specific
way of living, primarily hygienically unaccept-
able, followed by poor diet, excessive alcohol
consumption, and inadequate clothing. They
live in the streets, in improvised shelters, un-
der bridges, etc. — in places which don't satisfy
the minimum human needs. These are people
without families, or people that have been re-
jected by their families, often suffering from
various mental illnesses, drug and alcohol
abuse, and who are often involved in fights and
theft [2]. Winter time of the year represents one
of the biggest challenges for their survival.

Considering the way of living, death of a
homeless person is a part of regular repertoire
in daily autopsy practice, almost without ex-
ception in all societies.

Even though well-known and expected, the
autopsy findings of a homeless person have not
been evaluated in a scientific manner to date.

The paper aims to establish a contingent of
autopsy findings specific for homeless persons
using a cohort approach. The study is per-

formed under the Strengthening the Report-
ing of Observational Studies in Epidemiology
guidelines for cohort studies [3].

METHODS

The present study is based on the comparison
of autopsy findings between two groups of
people. In the last 15 years, 38 bodies of home-
less persons have been autopsied at the Insti-
tute for Forensic Medicine in Podgorica, Mon-
tenegro, Southeastern Europe — 37 men and
one woman. The woman was excluded from
the study, in order to achieve absolute homo-
geneity of the sample by gender. A criterion
for qualifying a man as a homeless person was
that he did not have a permanent accommo-
dation in the previousl0 years, but has lived
in makeshift housing, often under bridges, in
abandoned or demolished old houses, base-
ments of apartment buildings, parks, and the
like. The control group consisted of 37 men
who have also been autopsied at the same in-
stitution in the same period. They were ran-
domly selected from 700 men autopsied dur-
ing this period, who were within the minimum
and maximum age of the deceased homeless
persons. In addition to the age-matched crite-
rion, the control group was created by driven
randomized selection of controls following the
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same distribution of the manner of death as it was in the
group of homeless people. Putrefied bodies were excluded
from the study.

A standardized full autopsy was performed in every
case, followed by the microscopic examination. At the
external examination of the corpse, the following char-
acteristics were observed: nutrition status (described as
underweight, normal, and overweight), body height (in
centimeters), hair length (one of the longest hair strands in
centimeters), length of beard/mustache (in centimeters),
nail length (in millimeters — measured from the edge of
the finger), descriptive feature of the overall dental status
(graded in accordance with experience as poor - 0, me-
dium - 1, and good - 2). During the autopsy, the following
parameters were checked: plaques jeunes (old cortical con-
tusions), coronary atherosclerotic grade (defined as Gr0 -
smooth intima, Gr1 - rare small plaques, Gr2 — numerous
individual plaques or confluent plaques, Gr3 - calcified
plaques, Gr4 - calcified and ulcerated plaques), the lungs
and pleura (for pneumonia and/or tuberculosis), and the
liver (for alcohol liver diseases).

In addition to these characteristics, the age at the time
of death is given, as well as the knowledge of identity of
the corpse at the time of autopsy. Blood alcohol concentra-
tions (BAC) in milligrams per gram at the time of death
and the season when death occurred were also compared
between the groups. The seasons were defined following
the calendar: spring, summer, autumn, and winter.

The data were analyzed using descriptive statistical
methods, Student’s t-test and the x* test.

RESULTS

Regarding driven randomization for controls, the distribu-
tion of the causes of death was the same in both groups: 24
died from a natural cause (64.9%), six from hypothermia
(16.2%), four due to carbon-monoxide poisoning (10.8%),
two were injured as pedestrians (5.4%), and the last one
was killed by a blunt object (2.7%). Regarding driven ran-
domization of controls, we chose 24 natural deaths, 12
accidental, and one homicidal case.

Mean age at the time of death in the homeless group
was 53.2 = 11.1, whereas in the control group it was
55.7 £ 11.65, which is not significantly different (t = 0.169,
p > 0.05), but was significantly shorter regarding general
male population in Montenegro (t = 2.669, p < 0.01).

There were 10 unidentified people in the homeless
group at the time of autopsy, which is significantly more
compared to three people with unknown identity in the
control group (¢ = 0.249, p < 0.05).

General external parameters are given in Table 1. Nu-
trition status is presented in Figure 1. While the controls
follow the normal Gaussian distribution, homeless people
are significantly more often undernourished (p < 0.01).

Organ-specific features are given in Table 2. Among
17 homeless persons positive for lung disease, in 65%
unspecified pneumonia (bacterial of viral) was found,
followed by 35% of any stage of tuberculosis (TBC).
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Table 1. General external findings between the groups

Variable Homeless | Controls p
Mean height (cm) 172+74 |178.1+7.5| <0.01
Mean hair length (cm) 153+11.2| 6.0+3.5 | <0.01
Mean beard and mustache 24421 04+07 | <001
length (cm)
Mean nail length (mm) 21+£13 06+0.6 | <0.01
Dental status; (poor - 0;
medium - 1; good - 2) 0.4 1.7 <0.01
80 -
70,3
70
60 1 54,1 B Homeless
O Controls
50
40
30 4 27
216 243
20
10 1 2
0 - - : :
Under-weight Normal Over-weight
Figure 1. Nutrition status
Table 2. Internal findings between the groups
Variable Homeless | Controls p
Liver (number of cases with any 21 5 <001
type of alcohol liver diseases)
Lungs (number of cases with 17 3 <001
affected lungs)
Yellgyv plagues (number of - 5 <00]
positive cases)
Mean atherosclerotic grade 119+084 | 203+08 | <0017
(Gr1=1;Gr2=2;Gr3=3;Gr=4)| "~~~ 7 R ’
Mean value of blood alcohol | 41, 97| 0,09 +027 | <0.05
concentration (mg/g)
60
50 4 ——Homeless 54.1
Controls
40 4
35.1 p<0.01
30 1 24,
20 4 21.6 o 217
10 4
10.8 10.8
0
Spring Summer Autumn Winter

Figure 2. Seasonal distribution of deaths

Among those six homeless persons positive for TBC,
five of them had active TBC and one had the signs of
TBC history (caverns, fibrothorax, and calcification of
the lymph nodes). Regarding controls, only three of them
had lung disease and pneumonia was seen microscopi-
cally. Presentation of lung diseases between the groups
is significantly different (¢ = -0.426, p < 0.001). Similar
observations were made when it comes to the alcohol
liver disease, which was significantly more present in the
homeless (¢ = -0.453, p < 0.001).

Figure 2 presents the distribution of deaths over the
seasons. Using the x* test, homeless people were found
to die significantly more often during the winter months,
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compared to other seasons (p < 0.01) - in fact, half of them
die during winter.

It was quite challenging to categorize clothes in the
homeless group, but a pattern of wearing many layers of
clothes (e.g. two jackets, two pullovers, three t-shirts, a
pair of jeans, trousers, pajamas, and a few socks, all on the
same body), often seasonally inappropriate, was observed.
Moreover, the most constant fact is that the clothes are old,
worn out and weathered, with an unpleasant smell. The
pockets are usually full of rubbish: plastic bags, crumpled
pieces of paper, different plastic and/or small metal ob-
jects, etc.

DISCUSSION

Inspired by similar researches and the rising frequency
of homelessness, respecting outer appearance, external
examination of the body, as well as internal specific fea-
tures, we tried to characterize the prototype of a deceased
homeless person.

In this study, the mean age at the time of death among
homeless people was 53.2 + 11.1, which is older compared
to the results of two similar studies performed in India [4,
5]. In these studies, the average age of homeless victims in
Mangalore city was 42.8, whereas the commonest age group
involved in South Delhi was 31-40 years. The difference
can be due to the fact that the mean age of general popula-
tion in Montenegro is 39.2 versus 27 in India, according
to the CIA World Factbook [6, 7]. The Cultural and socio-
economical differences, as well as the different size of gap
between population classes may also be the reasons.

The majority of homeless in our study died of natural
causes, which is consistent with similar studies performed
in South Delhi, India, Boston, USA, Calgary Canada, and
Istanbul, Turkey [5, 8, 9, 10]. On the other hand, the study
conducted in the city of Mangalore showed that the most
common manner of death in the population of homeless
was suicide (36.6%), followed by accidents (36%). There
were no cases of suicide in our study, but the percentage
of accidents was almost the same. The summary of causes
of death throughout different studies is given in Table 3.

Drug abuse was identified as a rising problem among
homeless people in developed countries decades ago [11].
Nowadays, drug overdose is reported as one of the most
common causes of death in this population in the USA
and Canada [8, 9]. However, in the present study, we did
not find any such case. These variations can be explained
by the fact that Montenegro belongs to the EUR-B region,

Table 3. Differences between the manner of death in various parts
of the world

Location Natural deaths | Accidents | Suicides | Homicides
Istanbul [9] 60.3% 39’3"2’a$§'5‘12%te‘;;;‘;:e”t
Boston [3] 65.3% 30.3% 2.8% 1.6%
South Delhi [4] 61.4% 31.7% 3.4% 3.5%
Mangalore [3] 26.5% 36% 36.6% 0.9%
Present study 65% 32% 0% 3%
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where prevalence of problematic illicit drug use is lower
compared to other European countries (EUR-A and EUR-
Cregions) or the USA and Canada (AMR-A region) [12].

Considering that underweight has usually been as-
sociated with homelessness, bad nutrition status is not
surprising in 70.3% of homeless people in our study. On
the other hand, recent studies in the USA have suggested
that obesity may be the new malnutrition of the homeless
in this country, equalizing the lack of food and bad food,
since a cheap “high fat / high sugar / addictive food” is
plentifully produced in western countries, especially in
the USA, and is available at a lower price [13, 14]. Accord-
ing to a public health study performed by Tsai and Rosen-
heck [13], 57% of chronically homeless people were over-
weight or obese. Another study in Boston showed that
prevalence of obesity among homeless was 32.3%, while
only 1.6% were underweight, suggesting the same weight
distribution as for the general population [14]. Compared
to western countries, the presence of unhealthy and very
cheap foods in Montenegro is practically negligible and
we believe that this is the reason why our results are in
accordance with the stereotype of the homeless popula-
tion as underweight. Another thing which suggests that
homeless people in Montenegro do not consume this type
of food is the mean AS grade, which is significantly lower
compared to the controls.

On external examination of homeless people, we found
some features typically associated with homelessness
originated by their lifestyle. Hair, beard, moustache, and
fingernails were significantly longer than in the controls.
Also, we found that people in the homeless group were
significantly shorter than the people in the control group.
This may be linked with lower social and economic status
of their families, leading to the food intake that was insuf-
ficient for them to reach their genetic potential for height.
However, more studies are required in order to confirm
the influence of suggested factors on lower height found
in homeless people.

When it comes to internal examination, alcohol liver
disease is a common companion of homeless people,
which was shown by other studies in Canada and Japan.
[9, 15] Also, homeless people had significantly higher BAC
at the time of death compared to the controls. The fact that
standard deviation was higher than the mean value for
BAC in both the control and homeless group in our study
can be explained by a small and non-homogenous sample
we obtained concerning this parameter. The observation
was similar with the results for beard and nail length in
the control group.

The results of our study indicate that homeless people
also suffer from lung diseases, especially TBC, significantly
more often than the rest of the population. Similar finding
was noted in studies conducted in the UK and Japan [16,
17]. Considering that TBC is closely linked to poor liv-
ing conditions and malnutrition, it becomes the principal
disease of poverty. Also, there are studies that suggested
that alcoholism may increase the risk of developing TBC as
well [18]. Knowing that TBC is common among homeless
people, as well as other infectious diseases like pneumonia
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and viral hepatitis, a medical examiner should be extra
cautious while performing an autopsy of a person with
the description given above.

Old brain contusions are often referred to as plaques
jeunes or yellow plaques, and represent signs of previous
brain injuries. The greatest risk factors for brain injury
are alcohol and drug abuse [19, 20]. Socioeconomic status
also appears to affect traumatic brain injury rates; people
with lower levels of education and employment and lower
socioeconomic status are at greater risk [21]. Since home-
less people have an elevated rate of substance abuse, which
may lead to falls and head injuries, as well as an increased
risk of being a victim of violent assaults, the obtained result
was expected.

Considering the weather conditions in Montenegro,
with cold and snowy winters, and the living conditions of
the homeless, a very high death rate during the winter is
also expected. This is also in accordance with other stud-
ies, where homeless people usually die in the seasons with
challenging and extreme weather conditions, like rainy
seasons in India or winter in Japan [4, 5, 15]. Criminology
documented a rise in criminal activity of homeless persons
in the late autumn, in an attempt of these persons to reach
prison and spend the winter there, as a way of survival.
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CONCLUSION

The results of this demonstrated that a deceased homeless
person is usually a male in his 50s, shorter than the average,
found dead during winter, with poor hygiene and worn out
smelly clothing, long hair, beard, and mustache, long dirty
fingernails, poor dental status and may be presented with
old cortical contusions, any stage of alcohol liver disease
and/or pulmonary infection, frequently including TBC.
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06ayKuMoHM Hana3 Kopg, 6eckyhHuka

Radunovi¢ M. et al.

Mwogpar PagyHosuh', Hemarba Pagojesuh’, Benumunp Pakouesnh?, JeneHa ByunHuh', MisaHa Yyposuh'
'YHuBep3utert LipHe lope, MeguumHckn dakyntet, KnuHuuku LeHTap LipHe Tope, Mogropuua, LipHa lopa;

2Ynnsepautet LipHe lope, MpasHu dakynteT, Mogropuua, LipHa lopa

CAXETAK

YBoa/LUum MprmeheH je TpeHp nopacta 6poja 6eckyhHuiKa
y MOC/efmrX HEKONIMKO AeLieHNja, a OHM cBe yelwhe 6uBajy
00/yKOBaHMW.

Lnmb papa je fa pedpuHuLie ceT cneundpuUHMX ayToCnMjcKmX na-
pameTapa npUCyTHUX y nonynaumjn 6eckyhHmka, kopuwherem
KOXOPTHOT NpucTyna.

MeTope pyny ncnutaHuka YiHuno je 37 nelwesa beckyhHuka
Koju Cy 06yKoBaHM y nocnepmwbux 15 rogrHa. KoHTponHy rpy-
ny, Koja je cauMkbeHa Ha OCHOBY HaCyMMYHe ceneKkuuje npema
MCTOM Y3POKY CMPTU, CaunkbaBasio je 37 mylikapaua. Y cBum
CNlyyajeBMMa U3BpLLEHA je KOMMETHa 06ayKLWja v, rae je 6uno
noTpebHO, MKPOCKOMCKI NPerie opraHa N XeM1jCKO-TOKCU-
KonolKa aHanu3a. Ynopeheru cy 6pojHv napameTpu cnosba-
LUHET 1 YHYTpaLLHEr Hanasa.

Pe3syntatu beckyhHuMUNM X1Be CTaTUCTUYKK 3HaYajHO Kpahe
1 yewhe cy y Bpeme o6ayKLuje 61N HeraeHTUGUKOBAHM
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(p < 0,05).Y cnomalutbem Hanasy, y nopehety ca KOHTPOHOM
rPymnom, CTaTUCTVYKM 3HayajHO Yeluhie ce cpehie mnaha *1BOTHa
B06, Aya Koca, 6paja v HOKTY 1 nowmju 3y6HU cTatyc (p <
0,01). Buno je notxparbeHo 70,3% 6eckyhHKa; CTaTUCTAYKM
3HauajHo yewwhe cy 6onosanu og nyhHKX 60necTu, ankoxonHe
60necTu jeTpe 1 AaBHaLLUX KOHTY3Uja Mo3ra (p < 0,01); umanu
cy Befhy KOHLieHTpaLmjy ankoxona y KpBu y Bpeme ymvipatrba y
nopeherby ca KOHTPONIHOM FpynoM (p < 0,05), ann 1 3HauajHO
HVXKW CTEMNEH aTepPOoCKAePOTCKMX MpomMeHa (p < 0,01), n cTa-
TUCTUYKM 3Ha4ajHO Yelwhie ymupy y 3uMckum Meceumma (p <
0,01). Mopepn HaBefeHor, oHW Yelwhe 6onyjy of cneuMPUUHKX 1
HecrneumndnyHKX 3anarbera ninyha v ankoxonHe bonect jeTpe.
3akspyuak Onuc ciyyajeBa cMpTu 6eckyhHurKa, ynopeheH ca
KOHTPOJIHOM rPynoMm, Aaje roTOBO CNEeLMPUYHY CINKY.

KmyuHe peun: 6eckyhHuk; 060yKLWja; TYO6epKyno3a; ankoxon-
Ha 6onecT jetpe
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