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Background. Decedents who remain unidentified and/or unclaimed following postmortem investigations are an international occurrence.
Salt River Mortuary (SRM), one of the largest and busiest mortuaries in Cape Town, South Africa, also experiences this burden; however,
little is known about the nature of these cases.

Objectives. To review all cases admitted to SRM between 1 January 2010 and 31 December 2017 (n=26 960), with the objectives of
quantifying the number of decedents who remained unidentified, and to better understand circumstances surrounding death and the
identification methods that were attempted.

Methods. Data pertaining to unidentified cases were collected from mortuary burial records and medicolegal case files. Data were analysed
using Microsoft Excel 2013 (Microsoft, USA).

Results. Over the 8-year period, 2 476 cases (mean 9.2% of caseload per annum) admitted to SRM remained unidentified. Bodies underwent
an autopsy after a median of 3 days after a death declaration. However, in cases of decomposition, skeletonisation or other physical inhibitors of
visual identification (n=345; 14.1%), the time between death and autopsy was undetermined owing to the overall lack of entomology analyses.
Approximately 56.9% (n=1 408) of cases were between 20 and 50 years of age, and were predominantly males (78.7%). Unnatural injury-related
deaths accounted for 32.4% of unidentified deaths, with firearms, assault and stabbings contributing approximately one-third each. With regard
to identification attempts, forensic anthropology was requested in only 1.5% of these cases, and DNA analysis appeared to be used in only 23.6%
of cases. Data pertaining to secondary identifiers, forensic odontology and fingerprint analyses were not formally recorded.

Conclusions. The relatively short time interval between death declaration and postmortem examination suggests that DNA analysis should
be more regularly utilised. Furthermore, it is urged that other ancillary investigations should be more regularly employed; that there is a
greater collaboration between stakeholders and identification attempts; and that results are centrally recorded.
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The burden of unidentified bodies is a problem faced internationally,
and numerous retrospective reviews have been conducted on this
topic. These have focused on understanding variables surrounding
the cause of death, demographic profiles of the decedents and possible
causes.!! The extent of the burden differs between countries, and is
often correlated with the socioeconomic standing of countries, with
developing countries experiencing greater numbers of unidentified
bodies per year,**! as opposed to developed countries, such as the
USA and those in Europe.[?

While one study has been conducted in South Africa (SA)
regarding this topic, it was exclusive to the Pretoria Medico-Legal
Laboratory.®’! Besides this study, there is very little information
pertaining to unidentified bodies in SA. In the Western Cape
Province alone, there are 16 forensic pathology service centres.
Salt River Mortuary (SRM) is one of the two M6 mortuaries in the
Western Cape, i.e. it is affiliated to a tertiary academic centre, and
receives among the most admissions in the province (M6 is defined
as a caseload of >2 000 per annum). SRM services the western
metropole of the City of Cape Town, which has a catchment
population of ~3.7 million."*

In SA, when a deceased person is found and an unnatural cause
of death is suspected, a medicolegal investigation is undertaken
to determine the cause of death.””! Cases referred for autopsies are

governed by legislation"*'? and include procedural-related deaths;
sudden, unexpected deaths; and cases involving the omission or
commission of an act or the involvement of an external force.'” In
addition to determining the cause of death, deceased individuals
need to be identified. The identification process falls within the
mandate of the South African Police Service (SAPS), which is assisted
by the Forensic Pathology Service (FPS).!"!

Identification is primarily performed through visual confirmation
by the next-of-kin or a legal guardian. Secondary identifiers, such as
tattoos and scars, can also give leads for the positive identification
of individuals."” However, in circumstances of significant physical
trauma (e.g. burns, decomposition), alternative scientific means of
identification, such as fingerprints,!'"l DNA testing,>'? odontology
analyses,!””!® and/or anthropometric analyses,!®*" are recommended.
If a body is not identified within 7 days of death, SRM follows
the procedure that fingerprints and biological samples for DNA
testing should be obtained. These samples are typically collected
after the autopsy by specifically trained SAPS personnel, following
communication and arrangement with management at the forensic
facility, who are ultimately the custodians of the body.!"!

Furthermore, SA legislation dictates that should a decedent not
be identified within 30 days after death, the body becomes the
responsibility of the state.l' Thereafter, the state is responsible

223 SAMJ March 2020, Vol. 110, No. 3



for the arrangement of a pauper burial of
the decedent; however, this can often take
months or years. Should the decedent be
identified in the period after becoming the
state’s responsibility, the family can either
opt to proceed with the pauper burial (on the
basis of financial constraints) or make their
own internment arrangements.

Objectives

Empirical data pertaining to unidenti-
fied remains in Cape Town are not readily
available; hence, a retrospective review was
undertaken at SRM with the aim of deter-
mining the number and demographics of
cases that remained unidentified, as well as
describing the circumstances surrounding
the death and various elements of identi-
fication. Understanding the factors with
regard to the identification process and the
types of cases that remain unidentified, may
aid in the development of better processes
to identify individuals in the future. This
has important implications, not only for the
state, but also for families who need closure
and social justice.

Methods
The
performed using SRM records regarding
‘state-pauper’ burials from 2010 to 2017. All
cases with no confirmed identification at the
time of state-pauper burial were included.
In this study, ‘unidentified’ was defined
according to the regulations regarding the
rendering of forensic pathology services,!!!
whereby individuals who have not been
identified within 7 days are classified as
unidentified, and therefore require scientific
identification. Because of the cross-sectional
nature of this research, there is a possibility
that a few of the more recent cases included

selection of relevant cases was

in this study may have subsequently been
identified after data collection.

The internal Office Autopsy Database
was then consulted to obtain information
pertaining to these cases regarding their
demographics (e.g. age, sex), circumstances
surrounding death, postmortem investi-
gation (including attempts at identification),
as well as cause of death. Information
on the Office Autopsy Database was
originally gathered from the hard-copy
medicolegal case files, which include a
postmortem report, death scene documen-
tation and other documentation relevant
to the case.

The ‘age of decedent’ variable was
captured as per the forensic pathologists’
interpretation at the time of autopsy, which
was largely subjective, but also influenced

by external features and characteristics
(e.g. tooth eruption, phenotype, clothing).
These ages were therefore classified into
broader categories for the purpose of this
study: non-viable fetuses and stillbirths,
neonates (<14 days of age), 15 - 365 days,
1 -9 years, 10 - 19 years, 20 - 29 years,
30 - 39 years, 40 - 49 years, 50 - 59 years,
260 years, not recorded and unknown. It is
acknowledged that these age groupings are
not necessarily anthropologically accurate;®!!
however, anthropological age estimation was
not routinely performed.

Additional information regarding the
postmortem interval (time since death
and discovery of remains, as estimated by
entomology), as well as anthropological
analyses, was obtained through consultation
with local specialists. Notes on clothing and
other secondary identifying features were
searched for in the medicolegal case files.
All variables for analysis were collated in
Microsoft Excel 13 (Microsoft, USA) for the
performance of descriptive statistics.

While the
was noted at the time of autopsy on the
medicolegal reports, it was not included as
a variable owing to its subjectivity and its
sensitivity in research.

deceased individual’s race

Ethical approval

Ethical approval to conduct this study was
obtained from the Human Research Ethics
Committee, Faculty of Health Sciences,
University of Cape Town (ref. no. HREC
342/2016). The internal Office Autopsy
Database is an ethically registered database
(ref. no. HREC R036/2014).

Results
Overview of burden and demo-
graphics of cases
The total caseload experienced at SRM
over the study period ranged between 2 904
and 3 886 cases per annum, and an overall
increase was documented after 8 years (Fig. 1).
A total of 2 476 of 27 060 cases (9.2%) were
determined to be unidentified from the
data reviewed (Fig. 1). Of the individuals
who were unidentified, the time that elapsed
between the date of death declaration and
date of the postmortem procedure ranged
from 0 to 33 (mean 3.80) days (where data
were available). In 2017, the median was
determined to be 5.94 days, while every other
year the median was ~3.5 (3.20 - 3.93) days.
The majority of individuals who remained
unidentified were males (n=1 954; 78.7%),
with some cases (#=88; 3.7%) having an
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Fig. 1. Total caseload observed at Salt River Mortuary (SRM) and the number of unidentified decedents
across the 8-year review period (2010 - 2017). The bars indicate the total number of cases admitted to

SRM in a specific year.
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undetermined sex because of the gestational
age of the fetus or physical damage to the
body. Almost half (n=1 148; 46.4%) of the
cases were in the combined age groups of
20 - 39 years, with the third highest category
(n=266; 10.74%) being the ‘non-viable
fetuses and stillbirths’ age category (Fig. 2).

Admission circumstances and cause
of death
Deaths investigated at SRM with an alleged
‘unnatural’ cause were the most dominant
category among unidentified individuals
(n=802; 32.4%). Of these, the most prevalent
methods of death were assaults (1=242; 30.2%),
stabbings (1=223; 27.8%) and gunshots (1n=220;
27.4%). In cases of alleged homicide, it was
determined that the average age of victims was
29 years, and 91.9% of decedents were males.
Natural causes of death accounted for 18.0%
(n=445) and suicides for 2.4% (n=59), while
~5.4% (n=134) of cases were deemed to have
accidental causes of death. Other cases were
still under postmortem investigation or had not
been concluded in court; hence, it was unclear
what the ‘manner of death’ category was.

Of the cases included in this study, 14.1%
(n=345) were physically unidentifiable by

their next-of-kin owing to decomposi-
tion (n=134; 5.5%), burns (n=109; 4.4%),
skeletonisation (n=41; 1.6%) and other
means (n=61; 2.5%), such as scavenging and
dismemberment, or a combination of the
abovementioned means. In these physically
unidentifiable cases, 44 (12.8%) were recovered
from aquatic environments, such as the ocean,
lakes and rivers.

Attempts at identification
Radiological examination with the Lodox
Xmplar-dr (Lodox Systems, SA) was
performed on all cases admitted to SRM;
however, it was not clear whether these scans
assisted in identification of any individuals.
While physical secondary identifiers (e.g.
clothing, tattoos, scars, piercing) were
recorded in the contemporaneous notes
of several cases, these were inconsistent
and data were not collated, transferred or
centrally stored. It was unclear whether
SAPS knew about these data and if the data
assisted in identification.

While it is standard procedure for SAPS
to collect fingerprints from all individuals
not identified after 7 days of death, there
was no record of the cases for which
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Fig. 2. Distribution of unidentified cases at Salt River Mortuary from 2010 to 2017 according to age
category of decedent. Almost half (46%) of the unidentified person cases fell between the ages of 20 and
40 years, followed by the category of ‘non-viable fetus and stillbirths’. Neonates were defined as babies
born alive (live births), who died within 14 days of birth. (NV = non-viable fetus; SB = stillbirth.)
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fingerprints were collected, despite efforts
to obtain this information. Anthropological
analyses were done in 36 (1.5%) cases, while
it appeared that no cases were referred for
forensic odontology. Determination of the
postmortem interval (PMI) was requested
via entomological analysis in only 4 of the
2 476 cases (0.2%). However, in all 4 cases
PMI estimation could only be made with
sufficient accuracy and reliability in terms of
season of year.

Across the 8 years of review, biological
samples for DNA analysis were collected by
the forensic pathologist in 582 of the 2 467
(23.5%) cases. The most commonly obtained
sample type was blood (collected into an
ethylenediaminetetra-acetic acid (EDTA)
vacutainer) (n=485; 91.8%), followed by
tissue specimens (n=84; 15.9%) (Fig. 3).
In a small proportion of cases, both blood
and soft tissue (n=7; 1.2%) or bone (n=6;
1.0%) was obtained. Unfortunately, there
was no record of whether SAPS personnel
had collected additional swabs or other
biological samples (e.g. nail clippings) after
the autopsy, despite extensive efforts to
request this information.

Discussion

The percentage of cases remaining
unidentified at SRM was 9.2 (range 7.7 -
11.9%; total caseload, n=2 904 - 3 886) per
annum (Fig. 1). This was similar to that
at the Pretoria Medico-Legal Laboratory,
which reported an average of 9% (range 7 -
10%; total caseload, n=2 253 - 2 461) per
annum.””) The percentage of unidentified
bodies observed at SRM was more than
2-fold higher than that at a forensic facility
in the city of Chandigarh, India (n=123;
3.9% over a 5-year period), but less than
that observed at the Calcutta Police Morgue,
India (n=505; 20.1% over a 2-year period).”!
When compared with a study in the USA,
the number of unidentified individuals per
year at SRM (n=310) was similar to the
national number in the USA (n=413 per
annum; n=10 748 over 26 years).!*!

The variations observed in the number
of unidentified persons across different
countries and regions of countries can be
attributed to various factors. The most
likely and well-described factor is the
socioeconomic standing of the citizens of
a country. Developing countries and poor
regions within a country are burdened by
less-fortunate individuals, and homelessness
is likely.®® In 2019, it was estimated that
there were ~1.1% (n=4 862) homeless people
in the greater Cape Town area, with 47% of
the population in the Cape Town metropole
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Fig. 3. Type of biological sample obtained at autopsy by the pathologist for
DNA analysis. Blood was the most commonly obtained sample type, followed
by tissue specimens. In 1% of cases, bone sections or multiple samples (blood
and tissue) were obtained.

having an annual income of less than the minimum wage.!*! As such,
their next-of-kin may not have the resources to visit the forensic
facility for the formal identification process.

Paulozzi et al.!*! identified additional factors, including the preva-
lence of drug abuse epidemics, and development/accessibility of
forensic means of identification. The status of illegal immigrants
or undocumented residents can also complicate the process of
identification, even when an identity is suspected. SA law and
regulations require that identification must be performed by a person
in possession of an original identity document;"" however, it is
suspected that ~40% of South Africans are not registered at the SA
Department of Home Affairs, and therefore do not have an identity
document.

Furthermore, identification may also be limited by a lack of
antemortem data, which is compounded for poor individuals and
illegal immigrants. For these individuals in particular, it is less
likely that there are reference data for comparison (e.g. medical and
dental records, or fingerprints and DNA profiles on a database).
While fingerprints are presumed to be taken from all unidentified
individuals at SRM (where possible), it also does not guarantee
identification, e.g. if the individual is <16 years of age, there may be
no reference record at the SA Department of Home Affairs.

Male decedents accounted for 78.7% of unidentified cases, which is
slightly higher than the overall number of males admitted to SRM (75.1%),
with almost half of the individuals being between 20 and 39 years of age
(Fig. 2). Similar age distributions were found in studies conducted by
Kumar et al™ in India, Paulozzi et al.”” in the USA and Evert et al.® in
Pretoria, SA, as well as various other international studies.!®!

The rate of non-vehicular injury (e.g. stabbing, shooting, assault
and strangulation) cases (32.3%; n=800) was greater than that

observed at the Pretoria Medico-Legal Laboratory (23%).% Of
particular interest is the large disparity in firearm-related homicides,
where the incidence at SRM was ~2.5-fold greater than that at
Pretoria. This may be attributed to the higher rates of gang violence
in Cape Town.”?? The general make-up of gangs (males between
the ages of 20 and 39 years),””” was also consistent with age and sex
demographics of unidentified persons at SRM.

Secondary to unnatural deaths were deaths due to natural causes
(18.2%), which included non-viable fetuses, natural diseases and
medical conditions. Non-viable fetus cases and neonatal deaths
recorded at SRM (Fig. 2) and internationally are thought to be
under-reported owing to the manner in which the fetuses and
neonates are ‘disposed’;'?*! therefore, these statistics are suspected
to be unreliable.?*! In these cases, identification is exceptionally
challenging owing to the overall lack of secondary identifiers, as well
as the absence of stored fingerprints and reference DNA profiles on
databases (due to the young age of the decedents). While DNA can
be useful for identification if a family member comes forward, it is
suspected in at least some of these cases that the mother intentionally
abandoned the neonate and is unlikely to come forward. Further,
due to the infancy of the National Forensic DNA Database (NFDD)
of SA, there are not yet enough pre-existing reference profiles on
the database, and familial searching has not yet been routinely
implemented.

In this study, it was determined that physical inhibitors of visual
identification were present in 14.08% (n=345) of cases owing to
decomposition (5.5%), burns (4.4%) and skeletonisation (1.6%).
As the next-of-kin can no longer assist with the identification, and
fingerprint analysis is often no longer possible, anthropological
and DNA assessments are especially important in these cases. The
short time elapsing between death declaration and postmortem
investigation (median 3 days) suggests that DNA degradation would
not be problematic for DNA analyses."" However, the time elapsing
between the actual death (as opposed to death declaration) and
refrigeration has a greater impact on DNA quality.”>** In this study,
PMI data were only available for 4 cases; therefore, the ability to
evaluate the potential usefulness of DNA in these particular cases
was limited.

Biological specimens were retained for DNA analysis in 23.6% of
cases that remained unidentified (Fig. 3). This was less than half of
that observed by Evert et al.®’! (50%), but more than that recorded by
Kumar et al.*! (8%).In this study, the number of biological specimens
retained increased in 2015, which is possibly attributable to the
enactment of the South African Criminal Law (Forensic Procedures)
Act 37 of 2013, which regulates the NFDD.*!! While it is promising
that specimens for DNA human identification were retained, no
information regarding the outcome of DNA analyses was available
(despite requests for data sharing). This information is important to
assess the quality of DNA results obtained and if any individuals had
been identified by DNA. Had results been available, the role of DNA
within the identification process could have been assessed, which may
have led to recommendations regarding the possible improvement of
sample collection for DNA analysis or the need to create awareness in
family members to provide familial reference samples.

A consistent and striking finding throughout this study was
that there was a remarkable lack of record-keeping of information
pertaining to identification, e.g. secondary identification features,
logging of cases with fingerprints or if forensic odontology had been
requested. Kumar et al.! found that 65% of unidentified persons in
Chandigarh, India, had identifiable markings on their bodies, such
as birthmarks or tattoos, which highlights its potential value. While
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numerous attempts were made to engage with other stakeholders
involved in human identification, data pertaining to identification
attempts and outcomes were not shared. These results highlight the
need for routine documentation and sharing of information among all
stakeholders to reduce the burden of identified human remains in SA.

To this end, FPS has initiated a Victim Identification Board (VIB),
which is envisaged to comprise representatives from all stakeholders
who can meet on a regular basis regarding unidentified cases. The
key issue is that a central database is required where features observed
at autopsy, and those potentially documented by SAPS, are shared.
Important ancillary investigations, such as forensic anthropology and
odontology, should also be requested more frequently.

Recommendations

The underutilisation of DNA, anthropology and odontology suggests
that these analyses are undervalued, not financially supported or
not applied appropriately to obtain informative data. Furthermore,
the current standard operating procedures in place need to be
re-examined and updated in such a manner that all stakeholders
are aware of their own and each other’s responsibilities, where all
individuals work together. The identification of cases is a collaborative
effort and therefore communication needs to be improved for
the deceased to be reunited with their families. It is hoped that
the establishment of the abovementioned FPS VIB will assist in
improving communication and the process of identification.

Databases and record systems should be better utilised and
maintained so that the most up-to-date information is available
for reference.*®! Through such systems, a standardised record of
demographic data, specimens retained and physical identifiers exists
and also allows for the tracking of unidentified cases and subsequent
removal of the decedent’s profile, should they be identified."*?

Furthermore, given the socioeconomic status of many individuals
in SA, it might be worthwhile to allocate funds for the transport of
family members to the facility for visual identification. While the
latter is notoriously inaccurate in neonates or in cases where there
are physical inhibitors of identification, the majority of cases that
were unidentified at SRM had no inhibitors of identification and
were between 20 and 39 years old. Another suggestion would be
to adjust standard procedures to allow for FPS/SAPS personnel to
travel to the family household and perform identification by means
of photography.

Given the infancy of the SA NFDD, it is reccommended that efforts
need to be made to educate the general public on how to go about
reporting a missing family member. It should be explained to the
public that reference DNA samples can be submitted by living family
members to assist in the identification, should human remains be
retrieved.

Conclusions

The alarmingly high percentage of cases (9.2%) that remained
unidentified is at least 2-fold higher than that in developing and
developed countries. The majority of bodies did not have physical
inhibitors of identification, and on average a short time interval
between death declaration and postmortem investigation elapsed.
These findings suggest that fingerprint and DNA profiling should be
used more routinely.

It was determined that the most common profile of unidentified
persons at SRM is a male between the ages of 20 and 39 years, most
likely of low socioeconomic status. The person probably died from
sharp or blunt force trauma, with the body remaining intact, arriving
at the forensic facility within 1 day after death, and autopsy being

performed on average 3 days after death. In such cases, it is suspected
and motivated that both fingerprinting and DNA analysis could be
beneficial in the identification process, provided that the individual
is thought to be South African.

This retrospective review highlights that unidentified persons are
a burden on the SRM facility, and possibly across SA. Furthermore,
the large number of individuals remaining unidentified means that
there are many families missing a loved one and lacking closure.
Efforts to identify these individuals are often perceived as futile and
time consuming, especially in developing nations, where resources
are limited. There is a need for research to investigate an easier, less
expensive and quicker sampling procedure. Moreover, it is important
that communication between all involved parties and scientific
researchers be improved to ensure that social justice is improved and
that the burden of unidentified persons is lessened.
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