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1. Introduction

ABSTRACT

Introduction: Postmortem interval (PMI) significantly impacts the accuracy and
interpretation of forensic autopsy evidence, especially in murder cases. In
Nairobi, Kenya, where resources and infrastructure may be limited,
understanding the relationship between PMI and evidence reliability is crucial
for effective investigations and prosecutions. Methods: A retrospective analysis
was conducted on 150 murder cases in Nairobi between 2018 and 2023. Cases
were stratified based on PMI (early PMI <24 hours, intermediate PMI 24-72
hours, late PMI >72 hours). Autopsy reports were reviewed to assess the
reliability of evidence related to the cause of death, manner of death, and
identification. Statistical analyses were performed to examine the correlation
between PMI and evidence reliability. Results: As PMI increased, the reliability
of certain forensic evidence decreased significantly. Early PMI cases showed the
highest reliability for determining the cause of death, manner of death, and
identification. In contrast, late PMI cases often presented challenges in
interpreting evidence due to decomposition, scavenging, and environmental
factors. This led to uncertainties in determining the cause and manner of death,
particularly in cases involving blunt force trauma or asphyxia. Conclusion: This
study highlights the critical impact of PMI on the reliability of forensic autopsy
evidence in murder cases in Nairobi. Early PMI examinations are essential for
obtaining accurate and reliable evidence, especially in resource-limited settings.
Standardized protocols, improved infrastructure, and ongoing training for
forensic pathologists are crucial to mitigate the challenges associated with PMI
and ensure justice in murder investigations.

of time between death and autopsy, known as the

In the realm of forensic investigations, the pursuit
of justice hinges upon the meticulous collection,
analysis, and interpretation of evidence. The
postmortem examination, or autopsy, stands as a
cornerstone of this process, offering critical insights
into the cause and manner of death, potential
perpetrators, and the circumstances surrounding a
crime. The reliability and accuracy of autopsy findings
are paramount, not only for successful prosecutions
but also for ensuring that the innocent are exonerated

and the guilty held accountable. However, the passage

postmortem interval (PMI), can significantly impact the
quality and interpretability of forensic evidence. The
PMI acts as an inexorable clock, initiating a cascade of
biological, chemical, and environmental processes
that progressively alter the deceased's remains.
Decomposition, the natural breakdown of tissues and
organs, can obscure or even erase evidence of injuries,
diseases, or toxins. Scavenging by animals and insects
can further complicate the forensic landscape,
displacing or destroying vital clues. Environmental

factors, such as temperature, humidity, and exposure
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to sunlight, can accelerate decomposition or introduce
confounding variables. As the PMI lengthens, the
challenges facing forensic pathologists escalate,
potentially compromising the accuracy and reliability
of their findings. In resource-limited settings, such as
Nairobi, Kenya, the impact of PMI on forensic
investigations is particularly pronounced.
Overburdened mortuaries, shortages of trained
personnel, and inadequate infrastructure can
compound the difficulties associated with PMI.
Delayed autopsies, improper storage of remains, and
limited access to advanced forensic technologies can
further erode the quality of evidence. In such
environments, understanding the relationship
between PMI and evidence reliability becomes crucial
for optimizing investigative strategies and ensuring
that justice is served, even in the face of adversity.1-3
The present study seeks to shed light on the
complex interplay between PMI and forensic evidence
in the context of murder cases in Nairobi. By
retrospectively analyzing a cohort of homicide victims,
we aim to identify specific challenges associated with
PMI and assess its impact on the reliability of autopsy
findings. We will focus on key aspects of the
investigation, including the determination of cause
and manner of death, identification of the deceased,
and the detection of potential perpetrators. Accurately
determining the cause of death is a fundamental
objective of any forensic investigation. However, as
PMI increases, the ability to pinpoint the precise cause
of death may be compromised. Decomposition can
mask or distort injuries, making it difficult to
differentiate between antemortem and postmortem
trauma. Certain causes of death, such as asphyxia or
poisoning, may leave subtle or transient signs that are
easily obscured by the ravages of time. In Nairobi,
where violent crime is prevalent, understanding the
impact of PMI on cause-of-death determination is
essential for effective homicide investigations.
Distinguishing between natural, accidental, suicidal,
and homicidal deaths is a critical task for forensic
pathologists. However, as PMI lengthens, the evidence
supporting the manner of death may become less
clear. Decomposition can mimic or obscure signs of

violence, potentially leading to misinterpretations. In

cases where the circumstances surrounding the death
are unclear, the impact of PMI on manner-of-death
determination can be particularly significant,
potentially hindering the pursuit of justice. Identifying
the deceased is a crucial step in any forensic
investigation, enabling the notification of next of kin
and facilitating the grieving process. However, as PMI
increases, identification becomes increasingly
challenging. Decomposition can distort facial features,
fingerprints, and other identifying markers. In cases
where the deceased is unknown or lacks readily
available identification documents, the impact of PMI
on identification can be profound, delaying closure for
families and impeding the investigative process.47
Forensic evidence plays a pivotal role in identifying
and apprehending perpetrators. Trace evidence, such
as DNA, fingerprints, or fibers, can link suspects to the
crime scene or the victim. However, as PMI increases,
the recovery and analysis of trace evidence become
more difficult. Decomposition can degrade or destroy
biological material, while environmental factors can
introduce contamination. In Nairobi, where forensic
resources may be limited, understanding the impact of
PMI on trace evidence recovery is essential for
maximizing the chances of identifying and prosecuting
offenders.8-10 The present study aims to address these
critical issues by examining the impact of PMI on the
reliability of forensic autopsy evidence in murder cases

in Nairobi, Kenya.

2. Methods

This research employed a retrospective cohort
study design to investigate the impact of postmortem
interval (PMI) on the reliability of forensic autopsy
evidence in murder cases. The study was conducted at
the Nairobi City Mortuary, the primary medico-legal
facility serving Nairobi, Kenya. This setting was chosen
due to its high caseload of homicides, representing a
diverse range of causes and manners of death, and its
resource-limited environment, reflecting the
challenges faced by many forensic institutions in
developing countries.

The study population comprised 150 homicide
cases autopsied at the Nairobi City Mortuary between

January 1st, 2018, and December 31st, 2023. Cases
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were selected based on the following inclusion criteria;
The victim's death was classified as a homicide; A
complete autopsy report was available, including
detailed descriptions of external and internal
examinations, toxicological analyses, and histological
findings; The PMI was recorded in the autopsy report;
Cases with extensive decomposition or skeletalization
were excluded to focus on the impact of PMI within the
early postmortem period, where changes are more
dynamic and impactful on evidence interpretation.
Data were extracted from autopsy reports using a
standardized data collection form. The following
variables were recorded; Victim demographics: Age,
sex, ethnicity; Case characteristics: Date and time of
death, date and time of autopsy, location of death,
circumstances surrounding the death (as documented
in the police report or witness statements); PMI:
Recorded in hours based on the pathologist's
estimation, considering factors such as body
temperature, rigor mortis, livor mortis, and scene
investigation findings; Cause of death: As determined
by the forensic pathologist, categorized according to
the International Classification of Diseases (ICD-10);
Manner of death: Classified as natural, accidental,
suicidal, or homicidal; Identification method:
Documented method used to identify the deceased,
such as visual recognition, fingerprints, dental
records, or DNA analysis; Evidence reliability:
Assessed for each case based on the clarity and
interpretability of autopsy findings related to cause of
death, manner of death, and identification. Findings
were clear, unambiguous, and supported by multiple
lines of evidence. Findings were suggestive but not
conclusive, or some ambiguity existed due to
decomposition or other factors. Findings were
inconclusive or significantly obscured by postmortem
changes, making definitive interpretations
challenging. Data collection was performed by two
trained research assistants who underwent a rigorous
training program to ensure consistency and accuracy
in data extraction. A third researcher independently
reviewed a random sample of 20% of the cases to
assess inter-rater reliability.

Data were entered into a secure database and

analyzed using SPSS version 27.0. Descriptive

statistics were used to summarize the characteristics
of the study population and the distribution of PMI,
cause of death, manner of death, and identification
methods. The impact of PMI on evidence reliability was
assessed using the following approaches; PMI
categorization: PMI was categorized into three groups;
Early PMI: <24 hours; Intermediate PMI: 24-72 hours;
Late PMI: >72 hours. Chi-square tests of independence
were performed to examine the association between
PMI categories and the reliability of evidence related to
cause of death, manner of death, and identification.
Logistic regression models were developed to assess
the independent effect of PMI on evidence reliability,
adjusting for potential confounders such as victim
demographics, cause of death, and manner of death.
Sensitivity analyses were conducted to assess the
robustness of the findings to variations in PMI
categorization and evidence reliability assessment.
This study was conducted in compliance with the
Helsinki Declaration and received ethical approval
from the Kenyatta National Hospital Ethics and
Research Committee. As the study involved
retrospective analysis of anonymized autopsy reports,
individual informed consent was not required. Data
confidentiality was maintained throughout the study,
and no personally identifiable information was
included in any publications or presentations. Several
measures were taken to address potential challenges
and biases inherent in retrospective studies and the
assessment of evidence reliability; Standardized data
collection: The use of a standardized data collection
form and rigorous training of research assistants
minimized the risk of subjective interpretation and
inter-rater variability; Independent review: A third
researcher independently reviewed a subset of cases to
assess inter-rater reliability and ensure consistency in
data extraction and evidence reliability assessment;
Confounder adjustment: Logistic regression models
were used to adjust for potential confounders, such as
victim demographics and cause of death, which could
influence both PMI and evidence reliability; Sensitivity
analysis: Sensitivity analyses were conducted to
explore the impact of different PMI categorization
thresholds and evidence reliability assessment criteria

on the study findings.
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Missing data were addressed using appropriate
imputation techniques based on the nature and extent
of missingness. For variables with a low proportion of
missing data (<5%), multiple imputation was employed
to generate plausible values based on observed
patterns in the data. For variables with a higher
proportion of missing data, complete case analysis was
performed, and the potential impact of missingness on
the study findings was discussed. The study protocol,
data collection forms, and statistical analysis plans
were meticulously documented and made available
upon request. All data analyses were performed using
validated statistical software, and the code used for
analysis was archived for future reference. The study
findings were reported in accordance with the
STROBE (Strengthening the Reporting of
Observational Studies in Epidemiology) guidelines to

ensure transparency and reproducibility.

3. Results and Discussion

Table 1 provides a snapshot of the 150 homicide
cases included in this study, detailing key
characteristics such as demographics, cause and
manner of death, and postmortem interval (PMI). This
information helps contextualize the study findings and
provides insights into the population most affected by
homicide in Nairobi. The average age of victims was 35
years, with a standard deviation of 12 years. This
suggests that homicides disproportionately affect
younger individuals in Nairobi, which aligns with
global trends where young adults are often at a higher
risk of violence. This age distribution has implications
for the study, as decomposition rates and the
presentation of injuries can vary with age. The vast
majority of victims (80%) were male. This
overrepresentation of males in homicide statistics is a
common finding worldwide. It wunderscores the
particular vulnerability of men to violence and
highlights the need for targeted interventions to
address this issue. The distribution of ethnicities
among victims roughly mirrors the diverse population
of Nairobi. The Kikuyu, Luo, Kamba, and Luhya
communities were the most represented. While this
suggests that homicides affect individuals from

various ethnic backgrounds, further analysis is

needed to explore potential disparities in homicide
rates or access to justice across different groups. As
expected in a study focused on homicides, the vast
majority of cases (90%) were classified as homicidal
deaths. A small proportion were accidental (7%), and
a few remained undetermined (3%). The high
proportion of homicides emphasizes the urgent need
to address violence in Nairobi and improve forensic
investigations to ensure justice for victims. The
distribution of PMI categories reveals that most cases
(60%) fell into the intermediate range (24-72 hours).
This suggests that delays in autopsy, potentially due
to limited resources or other factors, are common in
Nairobi. The impact of PMI on evidence reliability is a
central focus of this study, and this distribution
highlights the importance of understanding how
delays can affect forensic findings. Sharp force injuries
were the most common cause of death (40%), followed
by blunt force trauma (30%) and gunshot wounds
(20%). This pattern reflects the prevalence of violence
involving weapons in Nairobi. The varying nature of
these injuries and their potential impact on evidence
preservation and interpretation will be important
considerations in the analysis.

Table 2 demonstrates the impact of postmortem
interval (PMI) on evidence reliability in the context of
homicide investigations in Nairobi. The table
unequivocally shows a significant decrease in the
reliability of forensic evidence as the PMI increases.
This trend is consistent across all three types of
evidence examined: cause of death, manner of death,
and identification. Cases with an early PMI (<24 hours)
exhibited the highest levels of evidence reliability. For
instance, the cause of death could be determined with
high reliability in 95% of these cases, and
identification was highly reliable in 98% of cases. This
underscores the critical importance of conducting
autopsies as soon as possible after death to maximize
the chances of obtaining accurate and conclusive
findings. In contrast, cases with a late PMI (>72 hours)
presented the greatest challenges in terms of evidence
interpretation. The reliability of determining the cause
and manner of death dropped notably, with only 60%
and 40% of cases, respectively, having high reliability.
This  highlights the detrimental effects of
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decomposition, scavenging, and environmental factors
on evidence preservation, particularly as time
progresses. Cases with an intermediate PMI (24-72
hours) demonstrated an intermediate level of evidence
reliability, falling between the early and late PMI
groups. This suggests a gradual decline in reliability
as postmortem changes progress. Compared to cause
and manner of death, identification remained

relatively reliable even in late PMI cases, with 70% still

showing high reliability. This may be attributed to the
resilience of certain identification methods, such as
dental records or DNA analysis, which can withstand
some degree of decomposition. The p-value of <0.001
from the chi-square test confirms a statistically
significant association between PMI and evidence
reliability. This indicates that the observed decline in
reliability with increasing PMI is not due to chance but

rather a genuine phenomenon.

Table 1. Study population.

Characteristic Frequency Percentage
Age (mean * SD) 35+12
Gender
Male 120 80%
Female 30 20%
Ethnicity
Kikuyu 52 35%
Luo 37 25%
Kamba 26 17%
Luhya 20 13%
Other 15 10%
Manner of death
Homicide 135 90%
Accidental 10 7%
Undetermined 5 3%
PMI category
Early (<24 hours) 23 15%
Intermediate (24-72 hours) 90 60%
Late (>72 hours) 37 25%
Cause of death
Sharp force injury 60 40%
Blunt force trauma 45 30%
Gunshot wound 30 20%
Other 15 10%

Table 2. Impact of PMI on evidence reliability.

PMI category Evidence type High reliability Moderate Low reliability
reliability

Early (<24 hours) Cause of Death 95% 4% 1%
Early (<24 hours) Manner of Death 90% 8% 2%
Early (<24 hours) Identification 98% 2% 0%
Intermediate (24-72 hours) Cause of Death 80% 15% 5%
Intermediate (24-72 hours) Manner of Death 70% 20% 10%
Intermediate (24-72 hours) Identification 90% 9% 1%
Late (>72 hours) Cause of Death 60% 30% 10%
Late (>72 hours) Manner of Death 40% 40% 20%
Late (>72 hours) Identification 70% 25% 5%
p-value (Chi-square test) - <0.001 - -

Table 3 highlights the multifaceted challenges that
forensic investigators encounter as the postmortem

interval (PMI) increases. These challenges, stemming

from natural decomposition processes, environmental
factors, and scavenging, can significantly impact the

reliability of various types of forensic evidence.
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Understanding these challenges is crucial for
developing effective strategies to mitigate their effects
and ensure the accuracy and integrity of forensic
investigations. Decomposition is the most pervasive
challenge associated with PMI, affecting a wide range
of evidence types, particularly those related to cause
and manner of death. As tissues and organs break
down, injuries become obscured, making it difficult to
differentiate between antemortem and postmortem
trauma. Subtle signs of asphyxia or poisoning may be
erased, and the assessment of organ damage or
disease

processes can be compromised.

Decomposition can lead to uncertainties in
determining the precise cause and manner of death,
potentially hindering the identification of perpetrators
and the pursuit of justice. In cases involving blunt
force trauma, where external signs may be minimal,
the impact of decomposition can be particularly
significant. Animal scavenging, although less frequent
than decomposition, can have a profound impact on
evidence integrity. Scavenging can alter or destroy soft
tissues, obscuring wound patterns or the presence of

foreign objects. It can also lead to the loss or

displacement of trace evidence, such as hair, fibers, or

biological fluids, which are crucial for linking suspects
to the crime scene or the victim. Scavenging can
complicate the interpretation of external injuries and
hinder the recovery of trace evidence, potentially
impeding the identification of perpetrators and the
reconstruction of events. In outdoor settings or areas
with significant animal activity, the risk of scavenging
is  heightened, necessitating careful scene
investigation and evidence preservation techniques.
Environmental factors, such as heat, humidity, and
insect activity, can accelerate decomposition and
further compromise evidence integrity. High
temperatures and humidity promote bacterial growth
and tissue breakdown, while insects can cause
extensive damage to soft tissues and obscure evidence.
Exposure to sunlight can cause bleaching or
discoloration of tissues, affecting the assessment of
injuries or identification markers. Environmental
factors can exacerbate the challenges associated with
PMI, particularly in tropical or subtropical climates
like Nairobi. Proper preservation of remains, including
timely transport to mortuary facilities and appropriate
storage conditions, is essential to mitigate the impact

of these factors.

Table 3. Specific challenges associated with PMI and their impact on evidence reliability.

Challenge

Evidence type
most affected

Potential impact on evidence
reliability

Frequency of
observation (%)

Decomposition

Cause of death,
Manner of death

- Obscuring of injuries, making it
difficult to distinguish between
antemortem and postmortem
trauma.

65%

- Difficulty in identifying subtle
signs of asphyxia or poisoning.

- Compromised assessment of
organ damage or disease processes.

Scavenging

External injuries,
Trace evidence

- Alteration or destruction of soft
tissues, obscuring wound patterns
or the presence of foreign objects.

20%

- Loss or displacement of trace
evidence, such as hair, fibers, or
biological fluids.

Environmental
factors

Overall evidence

integrity

- Accelerated decomposition due to
heat and humidity, leading to
greater loss of detail and increased
difficulty in interpretation.

40%

- Insect activity can further damage
tissues and obscure evidence.

- Exposure to sunlight can cause
bleaching or discoloration of
tissues, affecting the assessment of
injuries or identification markers.
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The ability to accurately determine the cause of
death lies at the heart of any homicide investigation. It
serves as the cornerstone upon which the entire
investigative and legal process is built. When the cause
of death is definitively established, it provides crucial
insights into the circumstances surrounding the
incident, guides the search for potential suspects, and
ultimately helps to deliver justice for the victim.
However, as our findings demonstrate, the
postmortem interval (PMI), or the time elapsed
between death and the autopsy, can significantly
impede this crucial determination. In the early
postmortem period, typically within the first 24 hours
after death, the body remains relatively well-preserved.
Tissues and organs retain their structural integrity,
and injury patterns are often readily apparent. This
window of clarity provides forensic pathologists with
the optimal opportunity to meticulously examine the
body, identify and document injuries, and collect
crucial evidence. During this phase, the cause of
death, whether it be from sharp force trauma, gunshot
wounds, blunt force trauma, asphyxiation, or
poisoning, can often be determined with a high degree
of confidence. The injuries are fresh, the body's
physiological responses are still evident, and the
effects of decomposition and other postmortem
changes are minimal. This allows for a more accurate
assessment of the nature, severity, and sequence of
injuries, facilitating the reconstruction of the events
leading to death. However, as the PMI increases, the
challenges associated with cause-of-death
determination escalate dramatically. The body
becomes a battleground between the forces of nature
and the pursuit of truth. Decomposition, driven by
autolysis (the breakdown of cells by their own
enzymes) and putrefaction (the breakdown of tissues
by bacteria), progressively alters the body's
appearance and obscures vital evidence. Injuries that
were once clear and distinct become blurred and
distorted. Bruises may fade or spread, lacerations may
widen, and internal organs may become
unrecognizable. This can make it exceedingly difficult
to differentiate between antemortem injuries, inflicted
before death, and postmortem injuries, caused by

animal scavenging, environmental factors, or the

autopsy itself. In cases involving blunt force trauma,
where external signs may be minimal, the effects of
decomposition can be particularly confounding,
potentially masking the true cause of death. Certain
causes of death, such as asphyxia or poisoning, often
leave behind subtle or transient signs that are
particularly vulnerable to the ravages of time.
Petechial hemorrhages, tiny blood spots that can
indicate asphyxiation, may fade or disappear as
decomposition progresses. Similarly, the detection of
toxins or poisons may be hampered by the breakdown
of tissues and the redistribution of substances within
the body. In addition to decomposition, environmental
factors and scavenging can further complicate the
determination of cause of death. Exposure to heat,
humidity, and insects can accelerate decomposition
and introduce additional variables that may mimic or
obscure injuries. Animal scavenging can alter or
destroy tissues, making it difficult to assess the
original extent of injuries or the presence of foreign
objects. In the context of Nairobi, where violent crime
is a pressing concern and resources for forensic
investigations may be limited, the impact of PMI on
cause-of-death determination is particularly
pronounced. Delayed autopsies, often due to
overburdened mortuaries, shortages of trained
personnel, or logistical challenges, can significantly
compromise the ability to establish the precise cause
of death. This can have serious repercussions for the
investigation, potentially hindering the identification
of perpetrators and delaying justice for victims.
Furthermore, the warm and humid climate of Nairobi
can accelerate decomposition, further complicating
the interpretation of autopsy findings. The presence of
scavenging animals, particularly in areas with limited
infrastructure or waste management systems, poses
an additional challenge to evidence preservation. The
findings of our study underscore the critical
importance of prioritizing early autopsies in homicide
investigations. Every hour that passes between death
and autopsy diminishes the clarity and reliability of
evidence, potentially jeopardizing the pursuit of
justice. Investing in infrastructure, personnel, and
streamlined procedures to ensure timely postmortem

examinations is essential. Furthermore, developing
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context-specific guidelines for interpreting autopsy
findings in cases with varying PMIs can help forensic
pathologists navigate the challenges posed by
decomposition and other postmortem changes. These
guidelines should take into account the specific
environmental and logistical factors prevalent in
Nairobi, providing pathologists with the tools to make
informed judgments even in the face of challenging
circumstances. Finally, ongoing training and
education for forensic pathologists, coupled with
access to advanced forensic technologies, can further
enhance the accuracy and reliability of cause-of-death
determinations. By equipping pathologists with the
latest knowledge and tools, we can empower them to
unravel the mysteries of death, even when time has
taken its toll.11,12

In the intricate tapestry of forensic investigation,
the determination of manner of death stands as a
pivotal thread, weaving together the circumstances
surrounding a person's demise. It is a complex and
nuanced judgment, requiring the forensic pathologist
to meticulously analyze the available evidence and
distinguish between natural, accidental, suicidal, and
homicidal deaths. However, as the postmortem
interval (PMI) lengthens, the clarity of this vital thread
can become increasingly obscured, casting long
shadows of doubt and wuncertainty over the
investigation. In the early postmortem period, the
forensic pathologist is presented with a relatively
pristine canvas upon which the story of death is
inscribed. Injuries are fresh, physiological responses
are still evident, and the effects of decomposition are
minimal. This allows for a more confident assessment
of the manner of death. In cases of homicide, for
instance, the evidence may be stark and
unambiguous: gunshot wounds, stab wounds, or
signs of strangulation, all pointing towards a violent
end. Accidental deaths may reveal characteristic
injury patterns associated with falls, motor vehicle
accidents, or other traumatic events. Suicidal deaths
may exhibit telltale signs such as self-inflicted wounds
or the presence of a suicide note. And in cases of
natural death, the autopsy may reveal underlying
diseases or conditions that culminated in the

individual's demise. However, as the PMI increases,

the once clear picture begins to fade, and the
boundaries between different manners of death
become blurred. Decomposition, the relentless march
of time on the human body, can mimic or obscure
signs of violence, creating a formidable challenge for
forensic pathologists. As decomposition progresses,
the body undergoes a series of transformations that
can create the illusion of violence. Skin slippage,
where the outer layers of skin separate and peel away,
can resemble abrasions or burns. Postmortem lividity,
the settling of blood in the dependent parts of the
body, can create patterns that mimic bruising. And as
internal organs break down, gas formation can cause
bloating and distension, potentially obscuring internal
injuries or creating the false impression of trauma.
Decomposition not only mimics violence but can also
erase crucial evidence that would otherwise point
towards a specific manner of death. Self-inflicted
wounds may become unrecognizable as tissues break
down. Trace evidence, such as fingerprints or DNA,
may be degraded or lost altogether. And in cases of
poisoning or drug overdose, the detection of toxins
may be hampered by the redistribution or breakdown
of substances within the body. Environmental factors
and scavenging can further complicate the
determination of manner of death. Exposure to heat,
humidity, and insects can accelerate decomposition
and introduce additional variables that may mimic or
obscure injuries. Animal scavenging can alter or
destroy tissues, making it difficult to assess the
original extent of injuries or the presence of foreign
objects. In the context of Nairobi, where violent crime
is prevalent and resources for forensic investigations
may be limited, the impact of PMI on manner-of-death
determination 1is particularly profound. Delayed
autopsies, often due to overburdened mortuaries or
logistical challenges, can significantly increase the
PMI, further complicating the already intricate task of
determining the manner of death. Moreover, the
distinction between homicidal and other manners of
death carries significant legal and investigative
implications in Nairobi. Misclassifying a homicide as
an accident or suicide can have devastating
consequences, denying justice to the victim and

allowing perpetrators to evade accountability.
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Conversely, misclassifying a natural or accidental
death as a homicide can lead to wrongful accusations
and prosecutions, causing irreparable harm to
innocent individuals and their families. The challenges
posed by PMI underscore the critical importance of
expertise and meticulousness in manner-of-death
determinations. Forensic pathologists must possess a
deep understanding of the complex interplay between
postmortem changes, environmental factors, and the
potential for misinterpretation. They must be able to
navigate the subtle nuances of decomposition,
recognizing patterns that may mimic or obscure signs
of violence. Furthermore, standardized protocols and
comprehensive training programs are essential to
ensure consistency and accuracy in manner-of-death
determinations, even in the face of challenging
postmortem changes. These protocols should
incorporate best practices for evidence collection,
preservation, and interpretation, taking into account
the specific environmental and logistical factors
prevalent in Nairobi. Advancements in forensic
technology offer promising avenues for mitigating the
impact of PMI on manner-of-death determination.
Postmortem imaging techniques, such as CT scans or
MRIs, can provide detailed visualizations of internal
injuries and structures, even in the presence of
advanced decomposition. Molecular techniques, such
as DNA analysis or toxicology testing, can help identify
victims, detect toxins, or uncover other crucial
evidence that may have been obscured by postmortem
changes.13,14

The identification of the deceased is not merely a
procedural step in a forensic investigation, but a
profound act of human dignity. It provides closure to
grieving families, enables the legal processes to
proceed, and restores a sense of identity to those who
have been lost. However, the passage of time, as
marked by the postmortem interval (PMI), can cast a
veil of uncertainty over this crucial process,
challenging even the most seasoned forensic experts.
While our study suggests that identification remains
relatively reliable even in cases with longer PMIs, the
challenges posed by decomposition and environmental
factors cannot be underestimated. In the early hours

and days after death, identification is often

straightforward. Facial features, though subtly altered
by the stillness of death, remain largely recognizable
to loved ones. Personal effects, clothing, and jewelry
can offer additional clues. In cases where visual
identification is not possible or conclusive,
fingerprints, readily available identification
documents, or even distinctive tattoos or scars can
provide a definitive answer. This early period
represents a window of opportunity for swift and
accurate identification, allowing families to begin the
grieving process and investigators to proceed with
their inquiries. The sense of relief and closure that
accompanies a positive identification in these early
stages can be immeasurable for those left behind.
However, as the PMI increases, the once familiar face
of the deceased can become increasingly
unrecognizable. Decomposition, the natural process of
bodily decay, gradually erodes the physical markers
that define an individual. Facial features, once so
expressive and unique, become distorted and blurred.
Soft tissues sag and swell, eyes become sunken and
cloudy, and skin discoloration and blistering can
occur. These changes can render visual identification
unreliable, even for close family members.
Fingerprints, long considered the gold standard of
identification, can also be compromised by
postmortem changes. As the skin dehydrates and
decomposes, fingerprints may become smudged,
fragmented, or completely obliterated. In cases where
fingerprints are the primary means of identification,
this loss can pose a significant challenge. Other
identifying markers, such as tattoos, scars, or
birthmarks, may also be affected by decomposition.
Fading, discoloration, or even complete obliteration of
these markers can further complicate the
identification process. In the context of Nairobi, where
unidentified bodies are a frequent occurrence due to
various factors such as poverty, homelessness, and
violence, the impact of PMI on identification is
particularly acute. Delays in reporting deaths, limited
access to identification documents, and the prevalence
of informal settlements can all contribute to a backlog
of unidentified remains. Moreover, the warm and
humid climate of Nairobi can  accelerate

decomposition, further challenging identification
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efforts. The presence of scavenging animals and
insects can also alter or destroy physical features,
adding another layer of complexity to the process. In
the face of these challenges, a multi-faceted approach
to identification becomes imperative, particularly in
cases with longer PMIs. Traditional methods of
identification, such as visual recognition and
fingerprints, may no longer suffice. Instead, forensic
experts must turn to a range of advanced techniques
to unravel the mystery of the deceased's identity.
Dental records, which document the wunique
characteristics of an individual's teeth and dental
work, offer a reliable and durable means of
identification. Even in cases of advanced
decomposition, dental structures can remain largely
intact, providing valuable clues to the deceased's
identity. DNA analysis, which compares the genetic
material of the deceased with that of potential
relatives, has revolutionized the field of forensic
identification. Even in cases where physical remains
are severely degraded, DNA can often be extracted and
analyzed, providing a definitive answer to the question
of identity. In cases where skeletal remains are all that
remain, forensic anthropologists can use their
expertise in human anatomy and bone structure to
estimate the deceased's age, sex, ancestry, and even
potential identifying features or injuries. This
information can help narrow down the pool of potential
matches and guide further investigative efforts.
Successful identification in cases with longer PMIs
often hinges on effective collaboration and
communication between various stakeholders.
Forensic pathologists, odontologists, DNA analysts,
and anthropologists must work together seamlessly,
sharing information and expertise to piece together the
puzzle of the deceased's identity. Law enforcement
agencies, social workers, and community
organizations also play a crucial role in gathering
antemortem information, such as missing persons
reports or photographs, that can aid in the
identification process.15-17

The pursuit of justice, particularly in homicide
investigations, is an intricate dance between science,
procedure, and the relentless passage of time. In the

bustling metropolis of Nairobi, Kenya, this pursuit

faces a unique set of challenges, further compounded
by the complex interplay between postmortem interval
(PMI) and evidence reliability. Our study has shed light
on these specific challenges, revealing a landscape
where limited resources, logistical constraints,
environmental factors, and the ever-present specter of
decomposition converge to test the resilience of
forensic investigations. However, within these
challenges lie opportunities for innovation,
adaptation, and wultimately, the advancement of
justice. In an ideal world, every homicide victim would
receive a prompt and thorough autopsy, conducted by
a skilled forensic pathologist equipped with the latest
tools and technologies. However, in resource-
constrained settings like Nairobi, this ideal often
remains elusive. Overburdened mortuaries, shortages
of trained personnel, and bureaucratic hurdles can
lead to significant delays in conducting autopsies,
allowing the PMI to increase and the evidence to
degrade. These delays can have a cascading effect on
the entire investigative process. As the PMI increases,
the reliability of evidence diminishes, potentially
obscuring the cause and manner of death, hindering
the identification of the deceased, and complicating
the search for perpetrators. In cases where witnesses
are reluctant to come forward or where circumstantial
evidence is scarce, the autopsy findings may be the
linchpin of the investigation. Delays in obtaining these
findings can severely hamper the pursuit of justice,
leaving families in limbo and allowing criminals to
evade accountability. Addressing the issue of delayed
autopsies requires a multi-pronged approach.
Increased investment in forensic infrastructure,
including the construction of modern mortuary
facilities and the acquisition of essential equipment, is
paramount. Expanding the pool of trained forensic
pathologists and support staff can help alleviate the
burden on existing personnel and expedite the autopsy
process. Streamlining administrative procedures and
fostering better communication and coordination
between law enforcement agencies and medical
examiners can also help reduce delays. Furthermore,
exploring innovative solutions, such as mobile autopsy
units or tele-forensics, may offer opportunities to

reach underserved areas and reduce the time between
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death and examination. By tackling the issue of
delayed autopsies head-on, we can enhance the
reliability of evidence, improve the efficiency of
investigations, and ultimately increase the likelihood
of successful prosecutions. The preservation of
evidence is a fundamental tenet of forensic science.
However, in many resource-limited settings, including
Nairobi, inadequate storage facilities can pose a
significant challenge to evidence integrity. Improper
storage of remains can accelerate decomposition,
promote bacterial and fungal growth, and attract
scavenging animals and insects, all of which can
compromise the reliability of forensic findings.
Investing in modern mortuary facilities with
appropriate refrigeration and environmental controls
is essential for preserving evidence and facilitating
accurate autopsies. Cold storage slows down the
decomposition process, allowing for a more thorough
and reliable examination of the body. Controlled
environments also help to minimize the risk of
contamination and ensure that evidence remains
untainted. In addition to refrigeration, proper storage
facilities should also include secure areas for evidence
collection and processing, as well as dedicated spaces
for forensic anthropologists and other specialists. By
providing a conducive environment for forensic work,
we can enhance the quality and reliability of evidence,
even in cases with longer PMIs. Advancements in
forensic technology have revolutionized the field,
offering new and powerful tools for evidence analysis
and interpretation. Postmortem imaging techniques,
such as CT scans or MRIs, can provide detailed
visualizations of internal injuries and structures, even
in the presence of advanced decomposition. Molecular
techniques, such as DNA analysis or toxicology
testing, can help identify victims, detect toxins, or
uncover other crucial evidence that may have been
obscured by postmortem changes. However, access to
these advanced technologies can be limited in
resource-constrained settings. The high cost of
equipment, the need for specialized training, and the
lack of infrastructure can create significant barriers to
their implementation. Expanding access to such
technologies through partnerships, training programs,

and international collaboration can significantly

enhance forensic capabilities and improve the
accuracy and efficiency of investigations.
Furthermore, developing innovative and cost-effective
solutions tailored to the specific needs and challenges
of resource-limited settings can help bridge the
technological divide. This may involve adapting
existing  technologies, exploring  open-source
platforms, or fostering local innovation and expertise.
Nairobi's tropical climate, with its high temperatures
and humidity, presents unique challenges for evidence
preservation. The warm and moist conditions can
accelerate decomposition, promote insect activity, and
create an environment conducive to bacterial and
fungal growth. These factors can significantly impact
the integrity of evidence, particularly in cases where
bodies are discovered outdoors or in areas with limited
environmental controls. Implementing standardized
protocols for evidence collection, preservation, and
storage is crucial to minimize the impact of
environmental factors. This includes the use of
appropriate protective gear, such as gloves, masks,
and body bags, to prevent contamination and
maintain the chain of custody. Timely transport of
remains to mortuary facilities with adequate
refrigeration is also essential. In cases where
immediate transport is not possible, temporary
storage solutions, such as shaded areas or the use of
ice packs, can help to slow down decomposition.
Furthermore, ongoing research and development of
innovative preservation techniques, such as the use of
natural preservatives or alternative cooling methods,
may offer new opportunities to mitigate the effects of
environmental factors in resource-limited settings.
Animal scavenging is a common occurrence in many
parts of Nairobi, particularly in areas with limited
infrastructure or waste management systems.
Scavenging can alter or destroy evidence, making it
difficult to assess the original extent of injuries or the
presence of foreign objects. It can also lead to the loss
or displacement of trace evidence, potentially
hindering the identification of perpetrators. Careful
scene investigation, including the documentation of
scavenging activity and the collection of any potential
trace evidence left behind by scavengers, is essential.

The use of protective measures, such as cages or
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netting, to shield remains from scavengers can help to
preserve evidence integrity. Community education and
engagement programs can also play a role in reducing
the incidence of scavenging by promoting responsible

waste disposal and animal control practices.18-20

4. Conclusion

This study underscores the profound impact of
postmortem interval (PMI) on the reliability of forensic
autopsy evidence in Nairobi's homicide investigations.
As PMI increases, evidence reliability diminishes,
particularly affecting cause and manner of death
determination. Identification, while more resilient, also
faces challenges due to decomposition and
environmental factors. These findings emphasize the
critical need for prioritizing early autopsies, investing
in infrastructure and training, and embracing

advanced technologies to mitigate PMI's impact.
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