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ABSTRACT

Background: Young adult mortality has major social implications because of
years of life lost. The causes differ between the paediatric and elderly
populations and include preventable conditions. This study aimed to assess the
age-sex distribution of autopsy cases in adults aged 18-30 years, determine the
histopathological patterns of death, and identify preventable toxicological and
pulmonary causes.

Materials and Methods: This retrospective study was conducted in the
Department of Pathology of a tertiary care hospital from January 2025 to
December 2025. Seventy-five medicolegal autopsy cases were evaluated.
Hematoxylin and eosin—stained sections from the tissue blocks were examined
microscopically. The cause of death was confirmed by histopathological
examination. Demographic data were recorded, and the causes were grouped
based on the pathological diagnosis.

Results: Among the 75 cases, males constituted 67 (89.3%) and females 8
(10.7%), with a mean age of 24.9 years. Paraquat poisoning (acute tubular
necrosis) was the most common cause in 19 (25.3%) patients. Excipient lung
disease and cardiovascular pathology accounted for 17 (22.7 %) cases each.
Pneumonia was identified in seven (9.4%) cases. No sufficient findings were
observed in 12 (16%) patients. Malignancy and septic shock were noted in two
(2.6%) and one (1.3%) case, respectively. Toxicological and pulmonary causes
comprised nearly half of all deaths.

Conclusion: Young adult mortality in this cohort was predominantly male and
driven by toxicological and pulmonary causes rather than cardiac conditions,
highlighting the importance of autopsy-based evaluation in identifying
preventable deaths and guiding public health strategies.

Keywords: Adult, Autopsy, Cause of Death, Paraquat Poisoning, Pulmonary
Disease.

INTRODUCTION

Young adulthood is a very important phase of life,
with significant life transitions that affect long-term
health and social trajectories. Mortality affects
society in terms of lost life years and disturbed life
trajectories. Unlike mortality in childhood and old
age, young adult mortality is influenced by
behavioural, environmental, and biological factors,
such as obesity, tobacco consumption, drug and
alcohol abuse, violence, physical inactivity, and
socioeconomic inequality.['?] Worldwide, young

adult mortality is caused by preventable conditions
such as accidents, violence, suicide, substance abuse,
and infections. In low- and middle-income countries,
mortality has been influenced by urbanisation, with
an increasing number of non-communicable diseases
and unnatural deaths.®) In India, young adults are
responsible for workforce productivity; early deaths
have a significant impact, and the causes of mortality
in the young adult group are road traffic injuries, self-
harm, poisoning, alcohol-related illnesses, and
infections.!]
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Variations occur according to sociocultural practices
and healthcare accessibility, with agricultural areas
having higher pesticide-related deaths and urban
areas having higher substance abuse deaths.[%”) A
medico-legal autopsy is a process of determining the
cause of death through examination and
investigation. An autopsy is a diagnostic procedure
that reveals patterns and confirms the diagnosis. In
young adults, autopsy reveals myocarditis,
cardiomyopathy, thromboembolism, and toxic
exposure as causes of sudden death. Medico-legal
autopsies require histological and toxicological
evidence.®! Histopathological examination helps
determine the cause of death when gross examination
is insufficient to do so. Histopathological
examination confirms the presence of inflammation,
infection, and toxic changes. Microscopic
examination helps distinguish pulmonary diseases
and reveals changes in organs due to poisoning.['%!!]
Pulmonary causes of death in young adults include
infection, aspiration, and thromboembolism, and
aspiration is a consequence of substance abuse.
Histopathological analysis is used for the diagnosis
of this disease.l'"'l Toxicological causes are
important factors in the deaths of young adults, and
gender patterns reveal differences in mortality rates,
with males having higher trauma and substance
abuse-related deaths and females having different
patterns. Age and sex analyses help in identifying the
vulnerable groups for preventive measures.!!>14
There are only limited studies available for young
adults aged 18-30 years, as the data are pooled for all
age groups. The integration of forensic pathology,
histopathology, and toxicology allows for a thorough
analysis.['*] Because the 18-30 age group is so
significant, a systematic analysis of autopsy results is
essential, and age-gender distribution patterns help in
understanding the dynamics of mortality.

Aim: To assess the age and sex distribution of
autopsy cases in adults aged 18-30 years, determine
patterns of death based on histopathological

examination, and identify preventable causes of
mortality, focusing on toxicological and pulmonary
conditions.

MATERIALS AND METHODS

This retrospective descriptive study was conducted in
the Department of Pathology of a tertiary care
hospital from January 2025 to December 2025.
Ethical approval was obtained from the Institutional
Ethics Committee before the initiation of the study.
Inclusion and Exclusion Criteria

This study included all medicolegal autopsy cases
involving individuals aged 18-30 years conducted
during the study period. Decomposed bodies that
could not be evaluated histopathologically were
excluded.

Materials

The materials used in this study included
haematoxylin and eosin-stained slides and paraffin-
embedded tissue blocks retrieved from the
departmental archives.

Methods

All eligible autopsy records were reviewed, and 75
autopsy cases met the inclusion criteria. Hematoxylin
and eosin-stained slides and tissue blocks embedded
in paraffin were taken from departmental archives.
The cause of death was confirmed and categorised
according to histopathological findings.
Demographic details, including age and sex, were
recorded. The causes of death were grouped and
analysed according to the pathological diagnosis.
Data are presented as frequency, percentage, and
mean.

RESULTS

Male patients were predominant, 67 (89.3 %),
compared with female patients, 8 (10.7 %), and the
mean age of the patients was 24.9 years. [Table 1]

Table 1: Demographic profile of study participants

N (%)
Sex Male 67(89.3%)
Female 8(10.7%)
Mean age (in years) 24.9

Paraquat poisoning was the most common cause of
death 19(25.3%), followed by excipient lung disease
17(22.7%), cardiovascular pathology (CAD/aortic
disease); 17(22.7%), unknown cause or insufficient

findings 12(16%), pneumonia 7(9.4%), Malignancy
2(2.6%), and septic shock 1(1.3%). Toxicological
and pulmonary causes accounted for nearly half of all
deaths [Table 2]

Table 2: Distribution of cause of death among study participants

N (%)

Paraquat poisoning (acute tubular necrosis) 19(25.3%)

Excipient lung disease 17(22.7%)

Cardiovascular pathology (CAD/aortic disease) 17(22.7%)
Cause of Death Pneumonia 7(9.4%)

No sufficient findings 12(16%)

Malignancy 2(2.6%)

Septic shock 1(1.3%)
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DISCUSSION

In our study, male predominance was found in young
adult autopsy cases, and the study population
included persons belonging to the specified young
adult age group of 18-30 years, with an average age
distribution in the mid-twenties. Male predominance
in young adult autopsy cases has been reported in
previous studies, and the 21-30 age group accounts
for the largest proportion of deaths. Yadav et al.
found the male-to-female ratio to be 2.06:1 in the 21-
30 age group (687 males vs. 202 females).[!*]

Lad et al. (2025) found a male-to-female ratio of 3:1,
with 75% males of the same age group, and Gurung
et al. (2025) found a 75% male composition in 469
autopsies.['”!8 Saadi et al. found the mean age to be
26.47 years, and Jain et al. found it to be 33.6 years
in young adults. [1*2% Ray et al. found that males have
a higher risk of death (aHR 1.44).21 All findings
favour the dominance of males in young adult
mortality.

In our study, toxicological and pulmonary causes
accounted for a large proportion of deaths in young
adults. Paraquat poisoning was identified as the
leading cause of death. Pulmonary pathology,
specifically excipient lung disease and pneumonia,
contributed significantly to mortality. Cardiovascular
causes, specifically coronary artery and aortic
pathologies, were also well represented. Studies have
shown that cardiovascular causes, and not
toxicological causes, are the common mortality
pattern in young adults, which is different from the
findings of our study on paraquat poisoning.
According to Saadi et al., 72% of 137 Tunisian cases
aged 18-35 years were cardiac deaths, of which
ischaemic heart disease contributed 32.32%.[" Dag
and Bugra also identified cardiac aetiology in 87.9%
of 66 Turkish cases aged 18-35 years, of which
atherosclerotic coronary artery disease was the main
cause (36.3%).12%]

Coronary artery disease (45.8%) and acute
myocardial infarction (35.6%) were the major causes
of sudden death reported by Kanani.”s! Turning to
pulmonary pathology, Patil et al., in a study of 218
autopsies in adults, reported pneumonia in 22.2% of
cases, although pulmonary oedema and haemorrhage
were more common (21.5% and 38%,
respectively).? In the case of paraquat poisoning,
recent studies by Sarma et al. and Keche et al. support
extensive pulmonary damage as the major
pathological finding, although these are specialised
cases and not representative of the general mortality
rates in young adults.?>2%1 The sociodemographic
factors, occupational exposure to agrochemicals,
referral bias to tertiary centres, and variations in
inclusion criteria might be the reasons for differences
observed across the studies.

No medicine treats paraquat poisoning, and the
chemical causes damage by generating harmful free
radicals. In the lungs, damage appears as swelling,
bleeding, damaged air sacs, and tissue thickening.

Since paraquat is widely used in farming, its
accessibility may explain why it is a major cause of
death here. Some deaths could not be explained by a
standard autopsy, highlighting the limitations of
traditional techniques. Advanced tests, such as
molecular analysis and toxicology, could help find
more answers in future cases.

In our study, a proportion of cases remained
inconclusive because of a lack of adequate findings
on histopathological analysis. A lower proportion of
deaths was attributed to malignancy and septic shock,
indicating the presence of underlying medical
conditions in this age group. Underlying medical
conditions have a significant role in mortality rates
among young adults, and septic shock and
malignancy-related deaths remain important causes
of mortality in this group. Ramos et al. analysed an
autopsy-based study of 504 deaths in adolescents and
young adults with chronic diseases, concluding that
neoplasias accounted for 54.2% of deaths, with
41.3% discordance between clinical and autopsy
diagnoses.*”

For septic shock, Zangrillo et al. analysed 361 young
patients (<55 years) with septic shock, showing a 28-
day mortality of 29-39.5%, with a higher mortality
rate in males.”®! Bouza et al. observed sepsis
incidence of 16.4 cases/100,000 in young adults aged
20-44 years, with 24% in-hospital mortality and 60%
of patients with associated comorbidities.”®! The
results indicate that malignancy and septic shock are
still important in young adults with underlying
conditions, while mortality rates differ depending on
patient characteristics and comorbidities.

In our study, preventable causes, such as
toxicological exposure and pulmonary conditions,
were more common than heart-related causes and
contributed significantly to the mortality rate of
young adults. According to Cafferky et al, accidental
poisoning and exposure to noxious substances
emerged as the common denominators of the higher
mortality rate among young adults in the US between
1999 and 2021, thus accounting for the 54.1% rise in
overall mortality.[%

Modi et al. observed pulmonary diseases in 17.3% of
150 cases, and Jain et al. recorded respiratory causes
in 21.3% of 103 young adults who suffered sudden
deaths.?21 Toxicological causes (poisoning and
asphyxia) contributed to 9.3% of the cases in Modi’s
study.*! Such observations highlight the importance
of preventable causes of sudden death apart from
conventional cardiac causes. Excipient lung disease
occurs when crushed pills are injected into the veins.
Talc or microcrystalline cellulose lodges in lung
vessels, causing inflammation and blockage. In the
long term, this leads to increased lung blood pressure
and clot formation. Recognising this condition
highlights the role of drug abuse in young adult
deaths.
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CONCLUSION

Many deaths among young adults aged 18-30 occur
from noncardiac causes, particularly lung issues and
substance poisoning. The male predominance might
be due to the occupational and lifestyle factors. The
discovery of preventable deaths from paraquat
poisoning and drug-related lung problems highlights
the need for stricter regulations and increased public
awareness. Autopsy studies remain valuable for
understanding mortality and developing effective
prevention strategies.
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