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EDITORIAL

Surge of ethical conundrums during the ongoing COVID-19 pandemic

Tanuj Kanchan', Raghvendra Singh Shekhawat', Vikas P Meshram', Sanjeev Misra’
1 Department of Forensic Medicine and Toxicology, All India Institute of Medical Sciences, Jodhpur

2 Director and CEO, All India Institute of Medical Sciences, Jodhpur

The COVID-19 pandemic offered the world a devastating
surprise on patient care, social, cultural and economic forums.
The Disaster Management Act 2005 lays stress on the
legislative intent to, “provide for the effective management of
disasters” and the National Disaster Management Authority
(NDMA) is the nodal centre for coordinating disaster
management. From a legal and administrative perspective, the
act has bestowed the Central government with extensive
powers, especially in the ongoing era of COVID-19 pandemic.
Similarly, the colonial Epidemic Diseases Act, 1897 (the “1897
Act”) is the other enactment used as an administrative response
to the COVID-19 pandemic.' The pandemic not only compelled
the health care administrators to revisit their managerial
capabilities but also opened a pandora box in context to the
ethical issues related to patient management, patient
confidentiality, rights of the patients and healthcare workers,
social taboo, equity and fairness in treatment, civil liberties,

mass testing, immunity passports, etc. >

One of the authors (Shekhawat R S) encountered a situation
when one of his relatives, a 65-year-old male called him and
informed that he is suffering from myalgia, high fever and
breathlessness. The oxygen saturation was 92 per cent. He was
advised to get tested for COVID-19. He did not visit any
healthcare facility due to the fear of involuntary admission,
apprehension about the treatment's fairness, and trepidation
about the treatment to his body if he dies. The relative's clinical
condition deteriorated for the next few days, and unfortunately,
he passed away after a brief illness of three days. This incidence
raises a severe issue in context to 'patient's inability to make
intelligent choices' towards his welfare. Clinical scenarios like
this also raise a concern about whether the patients'
fundamental rights have a more significant quantum over public
safety, legislation, and infection control measures.’ Likewise,
there have been instances where people have self-quarantined
themselves without being tested for COVID-19 for fear of
hospitalization.

On the other hand, there lies a serious problem of intensive care
units' admissions versus non-admission policies, especially in
older patients, for whom the benefits are less sure. "’ Some
patient care facilities have to decide regarding admission versus
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the non-admission based on a score-based triage with
inadequacies of infrastructural resources. The physicians face
situations where the principle of beneficence and patient
autonomy conflict with the availability of resources like

hospital beds, ventilators etc. """

The ongoing pandemic also came with issues about the patient's
right to medical confidentiality. In context to medical practice,
the doctrine of confidentiality restricts access to personal and
identifiable medical information held by their health care
providers, which should be kept private and confidential and
not generally divulged to the other agencies without consent.
Under s. 7.14 of Professional Conduct, Etiquette and Ethics
Regulations, 2002 of Indian Medical Council, a Registered
Medical Practitioner should not disclose the patient's medical
information, except in specific circumstances such as on the
order of a court of law, where there is a serious and identified
risk to a specific person and/or community and in cases of
notifiable diseases, etc."” The Ministry of Health and Family
Welfare, Government of India issued guidelines for the
compulsory notification of information regarding COVID-19
cases by the state health agencies to the concerned district
surveillance units.’

Many countries like China, Singapore, Israel, South Korea, etc.
have used the latest mass surveillance techniques like drawing
Global Positioning System data from mobile phone networks,

using drones, facial recognition cameras, and credit card

information, etc. * These tracking technologies and mass

surveillance strategies indeed are tools for implementing public
health policies, epidemiological monitoring follow up and
assessing individual at-risk behaviours. Simultaneously, it is
inevitable that the bulk collection from the community
ultimately contains data from individuals regarding their
lifestyles, personal choices, and social affiliations. * In such
scenarios, it's imperative to address fundamental rights and the
patients' civil liberties.

In the context of COVID-19 pandemic, individual governments
have suggested using immunity passports which are the
documents to prove that the individual had already suffered the
infection and is professedly now immune to SARS-CoV-2.
Such individuals could be exempted from the policy of isolation
and resume to their professional work.'" The recent research has
shown that the acquired immunity secondary to SARS-CoV-2
infection is short-lived, and many individuals have
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subsequently contracted the infection again. ' '* This

observation raises a question on the credibility of the so-called
immunity passports and the civil rights of the infected
individuals versus the non-infected individuals.

Since antiquity, quarantine, lockdown and isolation have been
the cornerstone policies to curb infectious diseases. ** These
measures become more meaningful when the aim is to protect
the more significant population, particularly given the lack of
specific treatment, deficiency of resources, and an effective
vaccine’' Simultaneously, there have been apprehensions about
the rights of essential workers, detainees, women and children
amidst the COVID-19 pandemic. >

The infectious potential of the COVID-19 virus led to severe
restrictions for the relatives in the hospital, and even during the
last rites. There have been incidences where the family
members couldn't meet their relatives and say a final goodbye.
The families not having access to the dead relative obviously
results in complicated grief. These distortions in the process of
dying, the process of grieving, and apprehensions about the
handling of dead bodies have an enormous impact on
stakeholders involved. * * Ours is a nation of multiple
ethnicities and religious backgrounds. In the initial phase of the
COVID-19 pandemic, there were issues regarding the method
of disposal of the COVID-19 sensitivities. It is essential to
balance the administrative protocols and infection control
policies while respecting religious sensitivities.” In the same
context, the health care personals have faced issues like work
overload, deficiency of resources, social discrimination, fear
and anxiety about getting infected. * The upcoming research
shows that COVID-19 pandemic is an independent factor in the
causation of work-related stress among healthcare workers. *’
More significantly, it has become more difficult for the health
care providers to render health care services since they have to
balance between their duty to society and their commitment

towards their family obligations.”

The ongoing pandemic is associated with social discrimination,
life-insecurity, compromised social solidarity, social capital
loss, etc. The spread of non-scientific information, rumours and
falsehoods has caused ramification of social taboos.™ On the
ethical fronts, the ongoing pandemic has presented the world
with new challenges. Various governments and healthcare
agencies have strived hard to manage COVID-19 pandemic and
materialised several public health strategies for the community
good. However, while doing so, due consideration should be
given to the ethical rights of the living as well as the dead.
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ORIGINAL ARTICLE

Estimation of stature based on anthropometry of percutaneous length of arm among
males of Central India Region

Devesh Pateria, PS Thakur, BK Singh, JS Tomar, Mohit Shrivastava
Department of Forensic Medicine & Toxicology M.G.M. Medical College, Indore, Madhya Pradesh, India

Abstract

Identification means determination of exact individuality of a person. It is one of the important criteria for conducting autopsy, apart
from finding the cause and time since death. Stature is an important parameter to establish identity of an unknown corpse. It is being
used by medico legal experts when either complete or parts of human body are recovered. Establishing the identity of an individual
from mutilated, decomposed and amputated body fragments has become an important necessity in recent times due to natural
disasters like earthquakes, tsunamis, cyclones, floods and man-made disasters like terror attacks, bomb-blasts, mass accidents, wars,
and plane crashes etc. Hence the present study has been undertaken and is aimed at and concentrated on finding the co-relation
between supine length and anthropometric measurements of both sides (right and left) arm of male in central India population
belonging to age group 21 to 60 years in mortuary of Forensic Medicine Department, M.G.M. Medical College and M.Y. Hospital,
Indore (M.P.). The mean percutaneous arm length on right side and left (32.53+1.527) and (32.56+1.565), cm respectively, whereas
the mean stature was found to be 165.64 + 5.038 cm. In this study maximum stature in males was found to be 180.2 cm and minimum
stature was found to be 152.0 cm. Percutaneous arm length and stature was found to be positively correlated and association was
highly significant. The multiplication factor for percutaneous arm length was found to be 5.09. .

Keywords
Identification; Anthropometry; Stature; Percutaneous Arm Length

Introduction length increases after death by about 2 cm due to loss of muscle
tone, relaxation of joints and tensions of inter vertebral discs.’
Correlation between supine length and percutaneous
measurements of various parts like inter acromial, arm, and
forearm and hand length in cadavers can be subsequently used
for determination of stature. Stature varies with race and is
determined by genetics of a person, geographical location,
environment and climatic conditions.” Estimation of stature is
an important objective in the identification of an individual
from dismembered and skeletal remains in forensic case work.’
Stature estimation, however, is a constantly changing target for
forensic anthropologists because of the secular trends in stature,
allometric changes in long bones, and the migration of world
population.

Identification means determination of exact individuality of a
person and is a crucial aspect of forensic investigation. The
question of identification may arise in living and dead and also
in civil and criminal cases. Identification is basic responsibility
of investigative agencies. In case of difficulties the expertise of
forensic persons are sought. The identification of dead bodies is
required in cases of sudden and unexpected deaths, fire
explosions, and railway or aircraft accidents. Identification
plays an important role in living persons (a) in civil cases like
marriage, inheritance, insurance, employment, recruitment and
disputed sex etc. and (b) in criminal cases like absconding
soldiers, person accused of assault, murder, rape, and

interchange of newborn babies, disputed paternity, etc. and in
case of impersonation.' Many studies have been conducted on the determination of

stature from percutancous measurements of various body parts
including arm’, forearm’, hand‘, foot etc.” This is usually
conducted by correlating various measurements of body with
height of the person using scientifically derived formula such as
multiplication factors and regression equations. The formula
derived by various authors is from length of bone.

Stature is one of the important criteria for establishing
identification of unknown person/dead body. Stature refers to
body length from the crown to the bottom of the feet in
standing position. Supine length refers to the body length taken
in supine position from the vertex of skull to heel of feet. Body

A number of multiplication factors and regression equations
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mathematical methods used, regression formulae based on
long-bone measurements yield the most accurate result. Some
of the studies*”' have reported a significant difference in the
proportion of the limb bone dimensions due to environmental,
hereditary and dietary factors of the population, and have
influenced the stature of a person. In a vast country like India
the climatic condition and dietary habit of different regions vary
considerably, in addition to the racial and ethical variation. It is
opined that, the study of residents of one state are not
necessarily applicable to residents of another state."

Materials and Methods

The present cross-sectional study was conducted on 250
deceased male individuals brought to Department of Forensic
Medicine, M.G.M. Medical College Indore (M.P.) after
obtaining approval from Institutional Ethical Committee. In the
present study males of age more than 21-60 years were
included. The study was carried out from June 2018 to July
2019 for a period of one year. In the study population, subjects
included are irrespective of caste, religion, dictary habits and
socioeconomic status. The measurement taken includes height
in centimeters, percutaneous length of arm in centimeters to the
nearest millimeters.

The detailed history was taken for both regarding the incident
and complete clinical history, including operative procedures, if
any. Detailed individual demographic data including the height,
sex, age etc were also recorded on the pre-structured Performa.
The procedure, aims and objectives of the study was explained
to each relative of the study subjects.

Written informed consent was taken prior to the research after
giving detailed information to the next of kin/relatives of the
subjects regarding the study. Anthropometric measurements of
percutaneous length of arm was taken independently from the
left and right side of each individual. Stature of each subject
was also recorded. Both right handed and left handed subjects
were included in the study. All the measurements were taken in
a well lit room. To avoid inter-observer error the measurements
were taken by one observer. Diurnal variations have been
reported in the stature of an individual " therefore all
measurements were taken during afternoon hours to avoid
diurnal variations, if any.

Cases with physical deformity, disease (e.g., fracture,
dislocations, poliomyelitis, osteoporosis, rickets, scoliosis and
kypho-scoliosis etc.) or defect affecting the growth in general or
of bones. Cases either suffering from gigantism or dwarfism,
mutilated and decomposed body, and those individuals who are
not the native of Madhya Pradesh were excluded from the
study. All the measurements were recorded on a pre-structured
proforma Before taking the measurements rigor mortis was
broken by standard technique of treating the dead body

thoroughly with warm water and then breaking it manually if
required. Dead body was placed in supine position on the flat
hard surfaced autopsy table, with the knee and hip joints
extended, and the neck and feet in a same plane and thus supine
length was measured from vertex of head to the base of
heel.”Arm length- distance between acromion process of
scapula and tip of olecranon process'’ by using a standard
measuring instrument (Sliding caliper).

At first the researcher selected and analyzed the variables, and
then the base line data was represented using tables. Statistical
analysis was carried out using IBM SPSS Statistics (IBM,
version 2015) software package to calculate linear regression
equations and compute multiplication factor. Every
questionnaire had a code number to input into the SPSS
software. Multiplication factors for percutaneous arm length
dimensions were calculated by dividing the stature of an
individual by percutancous length of arm for each subject in
males. The mean values & standard deviation (SD) of
percutaneous arm length dimensions were calculated. Pearson's
correlation coefficient was calculated to establish the
correlation between the stature and percutaneous arm length
dimensions. Paired sample t-test was performed to find the right
and left side differences in percutaneous arm length dimensions
among males. The significance of results was tested using
Student's t-test. Correlation between two parametric variables
was calculated using Pearson Coefficient of Correlation 'r'
value. P value was used for testing statistical hypothesis. P-
value of less than 0.05 was considered as significant and less
than 0.001 as highly significant.

Results

In the present study a total of 250 deceased males were brought
to Department of Forensic Medicine, M.G.M. Medical College
Indore (M.P.). The mean age of the study subjects was found to
be 39.34 + 11.1 years. Table 1 shows the age wise distribution
of the study population. It can be observed that the maximum
number of subjects were in age group of 21-25 years (14.0%)
while minimum number of cases was in age group 56-60 year
(9.6%). The mean stature of the study population was observed
to be 165.64 £ 5.038 cm. In this study maximum height was
180.2 cm. and minimum height was 152.0 cm. Table 2 shows
the statistical analysis for percutancous arm length in study
subjects. The Table shows the mean percutaneous arm length on
right side (RPAL) to be 32.53+1.527 cm, which is less than
mean percutaneous arm length on left side (LPAL)
(32.56£1.565 cm). In this study maximum percutaneous arm
length was 38.5 cm and the range was 28.2 -38.5 cm, while
minimum percutaneous arm length was 28.2 cm and the range
was 28.2 -38.5 cm. In this study the average percutaneous arm
length 32.55+ 1.57 cm. Maximum average combined
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percutaneous arm length was 38.5 cm. and minimum average
combined percutaneous arm length was 28.2 cm.

Table 3 shows the regression equations to estimate stature using
the percutaneous arm length. The equation obtained is 100.07 +
2.02 x RPAL, 102.89 + 1.93 x LPAL and 100.76 + 1.99 x
APAL. In the present study, statistically significant correlation
was found between right and left percutaneous arm length (r =
0.977, p < 0.05). A significant correlation was found between
average percutaneous arm length and stature (r = 0.608, p <
0.05). The multiplication factor for both the right and the left
percutaneous arm lengths was observed to be 5.09.

Table 1: Age wise distribution of the study population

Age group (years) N Percentage
21-25 35 14.0
26-30 33 13.2
31-35 30 12.0
36-40 33 13.2
41-45 33 13.2
46-50 31 12.4
51-55 28 11.2
56-60 24 9.6

Table 2: Distribution of anthropometric parameters for percutancous arm length in male

Variables Range (cm) Mean + SD
RPALLP 28.20 - 38.50 32.53+1.527
ALAv 28.20 - 38.50 32.56 + 1.565
PAL 28.20 - 38.50 32.55+1.537

RPAL — Right percutaneous arm length; LPAL — Left percutaneous arm length; AVPAL — Average
percutancous arm length

Table 3: Regression models based on percutaneous arm length for estimation of stature

Variable Regression equation
RPAL 100.07 +2.02 X RPAL
LPAL 102.89 +1.93 X LPAL

Av PAL 100.76 + 1.99 X APAL

RPAL — Right percutaneous arm length; LPAL — Left percutaneous arm length; AvPAL — Average

percutaneous arm length

Figure 1: Measurement of the percutaneous arm length

Discussion

In the present study the mean stature of male subjects was
found to be 165.64 + 5.038 cm which was slightly lower than
the findings of the other studies Kaur et al,’ (175+6.76), Ahmed
et al.” (180.52+5.77), Borker® (173.8+£8.8), Airan et al.”
(168+6.21) and Chauhan et al.” (175.46+5.76), while it was
slightly higher than the study done by Ahmed et al.”
(160.32+8.44) and similar to the findings of Mrudula et al.”
(165.35+ 5.025). In the present study mean average
percutancous arm length was found nearly similar to results of
Ahmed et al." and Airan et al.

The present study did not show any statistical difference for all
parameters on left and right side. However left side presented
with slightly higher value and is statistically significant
(p<0.001 and r=0.977). Similar results were obtained by Airan
et al.” and Borker'. Similarly correlation between average
percutancous arm length and height shows strong positive
statistically significant correlation (p<0.001and r=0.68).

The measurements of the stature obtained using regression
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equation were compared with the actual measurements and
significant association was found between the measurements.
So stature can be predicted with high accuracy using regression
equations. In the present study regression equation for
estimation of stature in males for right and left Arm was 100.07
+2.02 X RPAL (HT with RPAL) & 102.89 + 1.93 X LPAL
(HT with LPAL) respectively. The regression equations derived
in the present study showed a different pattern than earlier
studies.”™™ This clearly shows variations in the regression
equations in different ethnic groups in India. So, regression
equations of the present study cannot be applied to other
population groups. In this study shows that in case of male MF
was 5.09 which was different from other study in India at
different regions. In a vast country like India the climatic
condition and dietary habit of different regions vary
considerably, in addition to the racial and ethical variation. It is
opined that, the study of residents of one state are not
necessarily applicable to residents of another state." Due to
improved socioeconomic condition, population specially in
India, is getting taller, and relationship between height and
length of long bones is changed. Hence, fresh formulae are
needed for current generations." "

Conclusion

Multiplication factors derived in the present study were found
to be slightly lower with previous studies, but linear regression
equations were statistically superior and more reliable than
multiplication factors. While anthropometric measurements
(stature and built) differ in different ethnic groups due to
demographic factors and are strongly influenced by genetic and
environmental factors, suggesting the need for different
nomograms for each endogamous group. These types of studies
are of medico legal importance, as the first step in forensic
analysis is establishing the identity of the person in question,
where stature remains one of the primary characteristics of
identification. So the findings of the present study will be useful
for forensic experts and anthropologists. These studies also help
to know the differences between different population groups.
The standard values of the present studies have also relevance
in ergo-design applications of percutaneous arm length tools
and devices. There are scarce availabilities of the research
studies in central Indian region. So further studies should be
carried out on such a large scale in central region to get more
valid results. On this basis, the study should be expanded to get
more and better results.

Ethical clearance: A prior approval was obtained from institutional
ethical committee.
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Abstract

Stature can be estimated easily with primary anatomic structures in intact corpses. It becomes very difficult to identify parted bodies
especially after a natural disaster, traffic accidents, war, terror and bombing in which people are dead and became unrecognizable. As
most of the time foot is protected by shoes it can be useful in these types of situation.10-12 We observed that foot was studied in
many cases to obtain information in identification when there was no other body part available. The aim of the present study was to
estimate stature from foot length and BMI based on statistical equations and formulae. The present study included 300 medical
students from SRTR Government Medical College, Ambejogai, Dist. Beed, Maharashtra, India. The participants (150 female and 150
male) were young adults between 18 and 24 years, and did not have any foot or related operation. We measured stature, foot length,
BMI and attempt were made to find correlation between them. In the present study it was observed that the minimum right foot length
(RFL) and left foot length (LFL) was 20.50 and 20 cm respectively, Maximum RFL and LFL was 28 and 27.80 respectively. The
mean RFL and LFL was 24.25 and 24.10 cm respectively. The coefficients of correlation between stature and foot length and BMI
were found to be statistically significant (p value <0.0001). Though supremacy of long bones for estimation of stature cannot be
ignored, it is more likely to come across footprints/isolated body parts during forensic investigation, thus justifying the measurement
of foot length as important determinant of stature.

Keywords
Stature; Right Foot Length; Left Foot Length; BMI

10-12

Introduction in these types of situation.” ~ We observed that foot was studied
in many cases to obtain information in identification when there
was no other body part available. In the present study we made
attempt to estimate stature from foot length and BMI based on
statistical equations and formulac. Medical faculties have
worked on anthropometry of foot since many years, and they
realized that foot anthropometry differ in various communities.
Anthropometry of the foot is affected by regional variations by
nutrition conditions, climatic factors, hereditary patterns,
physical activities and used shoe type also. These
measurements also help us see the difference among the
populations.” Most of the times stature of the individual can be
determined by using anthropometric methods."

In forensic medicine, to estimate how tall one is quite important
during the identity defining stage. Beside the body appearance,
some parts of a skeleton and bones, private/personal clothes and
other belongings, and the other numerous data can be made use
of to justify one's stature in fatal or harmless incidents."™

Stature estimations can easily be done with primary anatomic
structures in intact corpses. It becomes very difficult to identify
parted bodies especially after a natural disaster, traffic
accidents, war, terror and bombing in which people are dead
and became unrecognizable. So, it become need of time to
develop alternative methods to solve these difficulties. There
arec some attempts for identifying the person by hand

measurements,” vertebral column length”, inferior extremity , e ,
i L . estimate the stature of an unknown individual by using foot
length and footstep length in alive person. Besides, there are

some studies on the stature estimation from foot length and length gnd BML. As there are very few studies avallaple on Fhe
BMI ™" estimation of stature from foot measurements in Indian

population. The present study was conducted with the aim of
studying the efficacy of foot length and BMI in estimation of
stature in human beings and to develop regression formulae to
estimate the stature of an individual by using foot length and

The purpose of the present study is to develop formulae to

As most of the time foot is protected by shoes it can be useful
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group of 18-24 years of SRTR Government Medical College,
Ambajogai, Dist. Beed, Maharashtra, India. The study was
conducted in SRTR Government Medical College, Ambajogai,
Dist. Beed, Maharashtra, India. Prior to study approval of ethics
committee of institute was taken. The period of study was from
September 2018 to March 2019. The objectives and the
methods of the study were explained to the sample population,
and informed written consent was obtained, by taking their
signatures. All the measurements were taken in a reasonably
well-lit room, at a fixed time between 9.00 a.m. to 5.00.p.m. to
eliminate diurnal variation. It was measured and recorded only
by me, to avoid inter observer error in methodology. Students
having deformities in the foot like amputation of finger,
congenitally malformed limbs, metabolic disorders and also
developmental defects were excluded from the study along with
non-consenting students.

Measurement of stature, foot length and the weight of
participants were measured as follows: Stature was measured as
vertical distance from the vertex to the floor. Measurement was
taken by making the subject to stand erect on a horizontal
resisting plane, bare footed with shoulder blocks and buttocks
touching the wall. Palms of hand were turned inwards and
fingers horizontally pointing downwards. Stadiometer was
placed in straight vertical position in front of the subject with
head oriented in Frankfurt Plane (eye-ear-eye plane). The
movable rod of the Stadiometer is brought in contact with
vertex in the mid sagittal plane. Foot length was measured in
cm first on right foot with the help of sliding caliper (dial) as a
straight distance between the most posterior projecting points of
the heel to the most anterior projecting point of the first or
second toe whichever was bigger. Then by same technique left
foot length was also measured. Weight of study subjects was
measured with help of Weight was measured by digital
weighing machine in kilogram. All measurements were
evaluated in centimeter. Obtained results were tabulated and
analyzed with the help of SPSS software.

Results

In the present study we found that the minimum right foot
length (RFL) and left foot length (LFL) was 20.50 and 20 cm
respectively, Maximum RFL and LFL was 28 and 27.80
respectively. The mean RFL and LFL was 24.25 and 24.10 cm
respectively (Table 1). The minimum BMI was 15, Maximum
BMI was 32 while mean BMI was found to be 21.97 (Table 2).
Highly significant positive correlation was observed between
both foot length, BMI and stature of the individual, indicating
the reliability of foot length as well as BMI as parameters for
stature estimation (Table 3). In this study the coefficients of
correlation between stature and foot length and BMI were
found to be statistically significant (p value < 0.0001). The

correlation coefficient between these parameters and lowest
SEE proves us that the foot length provides highest accuracy
and reliability in estimating stature of an unknown individual ."”
Right foot length (RFL), left foot length (LFL), BMI were
evaluated to develop formulae in stature estimation using linear
regression analysis (Table 4). Stature was estimated by linear
regression equations using foot length and BMI. The formula
for stature estimation with the help of foot length is D = b,+ b,
FL + SEE, where b, & b, is coefficient of discriminant function,
FL is foot length, SEE is Standard Error of Estimation.

Figure 1: Measurement of stature of a participant

Figure 2: Measurement of the foot length
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Table 1: Descriptive statistics of the foot length of the study participants
Foot Length | Range (cm) |Mean +SD (cm)| Median (cm) SE
RFL 20.50-28.00 24.25+1.717 24.65 0.0991
LFL 20.00-27.80 24.10+1.735 24.60 0.1002

RFL = Right foot length; LFL = Left foot length; SE = Standard error

Table 2: Descriptive statistics of the height, weight, and BMI of the study participants

Range (cm) | Mean £ SD (cm) | Median (cm) SE
Height 141-188 164.2+ 8.972 165.6 0.5180
Weight 40-95 59.07+ 10.34 58 0.5971
BMI 15-32 21.97+3.593 21.50 0.2074
SE = Standard error
Table 3: Correlation between stature and feet length and BMI
Stature RFL LFL BMI
T 0.803 0.801 0.211
p-value <0.001 <0.001 <0.001

RFL = Right foot length; LFL = Left foot length

Table 4: Regression models to estimate stature using feet length and the BMI

Estimation of stature using RFL 62.492 +4.194 x RFL + 4.39

Estimation of stature using LFL 64.39 +4.142 x LFL +4.333

Estimation of stature using BMI 175.9 + (- 0.5333 x BMI) + 3.186

RFL = Right foot length; LFL = Left foot length

Discussion

In the present study we found that the minimum RFL and LFL
was 20.50 and 20 cm respectively, Maximum RFL and LFL was
28 and27.80 respectively. The mean RFL and LFL was 24.25
and 24.10 cm respectively (Table 1). Similar results were found
in the study done by Zeybek et al.,"” Ogbonnaya et al.,”” Phang
et al."” The minimum BMI was 15, Maximum BMI was 32
while mean BMI was found to be 21.97 (Table 2). Similar
results were found in the study done by Zeybek et al."

Highly significant positive correlation was observed between
both foot length, BMI and stature of the individual, indicating
the reliability of foot length as well as BMI as parameters for
stature estimation (Table 3). In this study the coefficients of
correlation between stature and foot length and BMI were
found to be statistically significant (p value <0.0001). The
correlation coefficient between these parameters and lowest
SEE proves us that the foot length provides highest accuracy
and reliability in estimating stature of an unknown individual.”

Right foot length (RFL), left foot length (LFL), BMI were
evaluated to develop formulae in stature estimation using linear

regression analysis (Table 4). Stature was estimated by linear
regression equations using foot length and BMI. Krishan et al.,”
Agnihotri et al.,” also found similar equations in their study.

Conclusion

Though supremacy of long bones for estimation of stature
cannot be ignored, it is more likely to come across
footprints/isolated body parts during forensic investigation, thus
justifying the measurement of foot length as important
determinant of stature. Foot measurements can provide splendid
reliability in prediction of stature in forensic investigations.
Foot length gives better estimation of stature and sex than BMI
and weight. However, the limitation in this study is that, the
formulae generated in this study is applicable for the population
residing in this region only and that could be applied for people
residing in this region from aged 18-24 years old. In future
studies should be carried out on more diverse population for
future implications.
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gender: a radiological study
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Abstract

The present study aims to determine the age from epiphysis fusion around elbow joint. In this study, the X-ray films of the subjects
were divided into three groups on the basis of degree of fusion. Firstly, those which were showing Non fusion (NF), secondly those
showing Partial fusion (PF) & thirdly those showing Complete Fusion (CF). Observations made were compared with previous
radiological studies. The fusion of conjoint epiphysis to shaft of humerus, upper end of radius and medial epicondyle with its shaft in
male and female completed in all instances (100%) at the age groups of 17-18 years & 16-17 years respectively.

Keywords
Radius, Fusion, Epiphysis, Humerus, Elbow joint

Introduction

Age estimation in the living is one of the most important tasks
of a forensic practitioner especially in developing countries
where birth records are often not well maintained. Because of
this, we need some objective methods to find out exact age of a
particular individual. The principal means, which enable a
medical man to opine about the age of a person, are teeth,
height, weight, puberty changes and ossification of bones etc.
Among various methods of age determination, ages of
appearance and union of epiphysis with diaphysis, as observed
radiologically is considered to be a reliable guide and in many
cases, it is the only guide for the estimation of age of the
individual.

While most researchers determine union visually, some scholars
advocate the use of radiograph to determine the degree of
fusion. Estimation of age is routinely conducted using methods
that assess the indicators of skeletal maturity, dental maturity,
secondary sexual characters, etc. In medico legal practice a
combined view is taken & opinion is expressed after
considering all methods. However radiological examination is
must & the court of law did not believe any conclusion without
it. The present study has been undertaken to find out the fusion
of head of radius & medial epicondyle with their respective
shaft as one of the data in determination of age in the living.
The aims and objectives of the present study are to assess the
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skeletal maturity at elbow joint for a known chronological age
in subjects of Allahabad region, comparative study of fusion of
ossification centers at elbow joint with known standards, to
evaluate sex related variation and its content with age and to
know variation if any and exception of fusion of centers of
ossification.

Material and Methods

The present series of work was carried out between Aug 2014
to July 2015 at the Departments of Forensic Medicine &
Radiology of Moti Lal Nehru Medical College, Prayagraj. The
study was performed in a total of 108 participants up to the age
of 18 years. The subjects did not have any disease/deformity
pertaining to bones or chronic disease affecting the general
health. X-ray of elbow joint was taken & films were developed
with the help of experienced technicians. The epiphyseal fusion
was graded as 1, 2 and 3 for the three stages of fusion, and its
correlation with age is presented in tables.

Results

Table 1 depicts the number of male and female subjects in each
age group. Youngest age group showing complete union of this
epiphysis in 100% subject is 17-18 years in case of male and
16-17 years in case of female. (Table 2). In case of medial
epicondyle of humerus, earliest age showing complete union in
100% cases is 17-18 years for males and 16-17 years for
females. (Table 3). Earliest age group showing complete union
of upper end of radius in 100% subject is 17-18 years for males
and 16-17 years for females. (Table 4).
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Table 1:Distribution of cases among different age groups

Age Group N Total %
Males Females
<1 1 1 2 1.85%
1-2 6 2 8 7.40%
2-3 6 4 10 9.26%
3-4 5 2 7 6.48%
4-5 4 1 5 4.63%
5-6 7 7 14 12.96%
6-7 4 3 7 6.48%
7-8 6 4 10 9.26%
8-9 2 0 2 1.85%
9-10 4 2 6 5.56%
10-11 5 2 7 6.48%
11-12 5 2 7 6.48%
12-13 1 0 1 0.93%
13-14 2 0 2 1.85%
14-15 1 3 4 3.72%
15-16 5 3 8 7.40%
16-17 2 3 5 4.63%
17-18 3 0 3 2.78%
Total 69 39 108 100%

Table 2: Status of fusion of conjoint epiphysis with lower end of humerus in the

study population

Fusion of Conjoint Epiphysis
Age group Male Female
NF PF CF NF PF CF
12-13 1 - - - - -
13-14 2 - - - - -
14-15 - 1 - - 3 -
15-16 - 4 1 - 2 1
16-17 - 1 1 - - 3
17-18 - - 3 - - -

NF — Not fused; PF — Partially fused; CF — Completely fused

Table 3: Status of fusion of medial epicondyle of humerus with its shaft in the
study population

Fusion of Medial Epicondyle with shaft
Age group Male Female
NF PF CF NF PF CF
12-13 1 - - - - -
13-14 2 - - - - -
14-15 1 - - 3 - -
15-16 2 3 - - 2 1
16-17 - 1 1 - - 3
17-18 - - 3 - - -

NF — Not fused; PF — Partially fused; CF — Completely fused

Table 4: Status of fusion of head of radius with its shaft in the study population

Fusion of upper end of Radius with shaft
g]%;rgs‘;oup Male Female
NF PF CF NF PF CF
12-13 1 - - - - -
13-14 2 - - - - -
14-15 - 1 - - 3 -
15-16 - 5 - - 1 2
16-17 - 1 1 - - 3
17-18 - - 3 - - -
Discussion

In present study, age of union of epiphysis around elbow joint
has been worked out and composite epiphysis of lower end of
humerus is found to unite at 15-18 years for males and 15-17
years for females. In males, complete fusion of conjoint
epiphysis with shaft has been observed. Studies of Galstaun,’
Kothari,” Nemade et al.,’ Bhise and Nanandkar,' Jnanesh et al.,’
Sidhom and Derry,” have mentioned ages within the same
range. Fusion of conjoint epiphysis has been found incomplete
till 20 years in the study of Jit and Singh’ in few subjects from
Punjab whereas it has been reported at an early age of 14 years
in the study of Pillai,’ Ledger and Wasson.” Our study also
confirms age of appearance mentioned by Suttan,"” Halim," and
Reddy.” In females, age group observed in present study is
consistent with Kothari,” and Bhise and Nanandkar,' Galstaun,’
Pillai,® and Paterson,"” reported it early around 14 years of age
however Jit and Singh,” in Punjab reported age of fusion up to
19.5 years. The medial epicondyle of humerus is found to unite
at 16-18 years in males and 15-17 years in females in present
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study. In males, Flecker,"” Lal and Nat,” Galstaun,' Patel et al.,"
Nemade et al.,’ Bhise and Nanandkar,' Ledger and Wasson.’
Pillai,® observed earlier fusion of medial epicondyle with shaft
up to the age 14.5 years, however, at later age in the study of
Jnanesh et al.,” Gupta et al.,'” and also mentioned by Halim." In
females, our study reported similar age groups as mentioned by
Flecker,"” Dixit et al.," Nemade et al.,’ Patel et al."’ Ledger and
Wasson,” Galstaun,” Aggarwal and Pathak,” Kripalani et al,”
Basu and Basu,” Bhise and Nanandkar,' and Jnanesh et al..’
reported earlier appearance in age group between 12.5-15 years.

Epiphysis of upper end of radius is found to unite at 16-18
years in males and at 15-17 years in females in present study. In
males, Flecker,” Lal and Nat,” Galstaun, and Bhise and
Nanandkar," reported similar age group. The upper limit of age
in present study corresponds with the age reported by Sidhom
and Derry,” and Ledger and Wasson.” In females, age group
observed in our study is consistent with Dixit et al.”” in
Garhwal. Paterson,” Flecker," Galstaun,' Basu and Basu,” and
Bhise and Nanandkar' reported early fusion between 13-15
years of age, however Kripalani et al.” in Bengali girls
observed wider range of age of fusion between 11-16 years.
This study along with other studies have consensus on the fact
that fusion of different epiphysis around elbow joint occurs
earlier in females than males.

Conclusion

Age determination based on epiphysis union of bones
radiologically is an accepted scientific method worldwide.
Comparison with other studies in India and different parts of the
world pointed out that age of fusion of epiphysis varies not only
in various parts of globe but also with in same country,
especially in a country like India with a diverse environmental,
dietic, genetic and cultural factors.

Ethical clearance: A prior approval was obtained from the
Institutional Ethics Committee
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Abstract

Age estimation from radiological study of bones is often required in medicolegal practice. Correct age is essential in legal medicine,
medical, social and administrative matters to validate documents. In this study 100 individuals (53 males & 37 females) of 20 to 70
years age group attending M.G. and MDM Hospitals were selected and Skiagram of skull advised after consenting. We studied and
compared upper, mid and lower components of sagittal, upper and lower half coronal, and lambdoid sutures in males and females, and
observed that suture closure starts earlier in lower 1/3rd part of sagittal suture among both males and females, however the suture
fusion is earlier in males than in females. Furthermore, suture closure starts with in 31 years in males and 33 years in female, for each
suture. Closure is earlier in males as compared to females. Overall, coronal suture was found to close early followed by sagittal and

lambdoid suture respectively.

Keywords

Chronological age; Suture obliteration; Closure; Skiagram; Informed consent

Introduction

Age estimation from radiological study of bones is often
required in medico legal practice. In individuals of age less than
22 years many landmarks for references are available which
help in estimation of age with close approximation. However,
after the epiphysis of long bones & clavicle have fused with
metaphysic, the task of age estimation becomes very difficult.
Correct age is essential in legal medicine, medical, social &
administrative matters (i.e. pension settlement, senior citizen
behavior, validity of marriage, entrance examinations). Age
estimation also essential to validate documents, many times due
to illiteracy /corruption documents are forged or misplaced at
that incident we need to produced estimated age. There are
other criteria also by which we can give estimated age like
dental, body growth, secondary sexual characters but we need
more reliable or precise method. In order to establish the
chronological age of an individual from their skeletal
development, at least one of the three phases of osseous
development must be assessed:

-The age of appearance ossification of the different parts of the
bone.

-The morphological appearance and/or size of bone and its
constituent parts.

-The timing of fusion of different parts of a bone
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Closure of cranial sutures considering coronal, sagittal &
lambdoid — The idea that cranial bone fuse progressively has
been in existence since 10" century,' however, its utilization as
method of age assessment has been quite controversial since
mid-20th century, hence required frequent studies.

The present study is based on multi factorial factor approach to
narrow the resulting age range.

Materials and Methods

To achieve the aims and objectives, 100 cases were selected
between the study period i.e. June 2018 to June 2019 visiting to
MLC OPD at MG & MDM Hospitals, Jodhpur, who were
fulfilling the selection criteria were selected and after proper
history taken in relation to age estimation, availability of
certificate indicating the age of birth, or any such relevant
document, and physical examination, skiagraphy was
conducted after informed consent.

Inclusion criteria:

e All individuals from both sexes of 20 to 70 years age group,
attending MGH/MDM Hospital OPD & their attendants.

» Of the above, those consenting for skiagraphy and history
taking will be included in the study.

Exclusion criteria:

e Cases showing any disease having major endocrinal and
metabolic disease or damage in respect to anterior chest wall
and skull vault will not considered, on medication (steroids,
hormonal therapy, having chronic or with congenital
deformities are also excluded (based on history taken from
subject)
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Each individual was subjected to following radiological
examination of skull with a view to study the Sagittal, Coronal
and Lambdoid sutures. A special view (Gaur, Sahni, and
Saxena® will evolved by trial in order to get all the basic three
sutures in one film. The patient was positioned for the true
lateral view, but the tube head will be kept at 30 degree towards
feet and 15 degree towards nose, keeping the distance of the
tube head at 36 inches. All the observations were noted on a
common standard Performa and later the findings were
tabulated to draw necessary conclusions. A predesigned
Performa was filled up for every case, master chart was
prepared. The results obtained after statistical analysis will be
analyzed and compared with the works of previous authors.

Results

Among 100 cases maximum numbers of subjects were from the
3140 & 71 and above in males and in females 41-50 age
group. Minimum numbers of subjects were from above 61-70
age group (Table 1). Earliest ages of fusion of sagittal suture
upper 1/3", middle 1/3", and lower 1/3", were 43 years,54 years
and 33 years respectively in males. Median age of fusion of
sagittal suture upper 1/3", middle 1/3", and lower 1/3“ were 50
years,56 years,44 years respectively for males (Table 2).

Table 1: Age and sex wise distribution of cases

Age group in years Male Female Total
21-30 7 7 14
31-40 14 9 23
41-50 9 11 20
51-60 5 8 13
61-70 4 6 10
71 & Above 14 6 20
Total 53 37 100

Table 3: Fusion of sagittal suture in females

Table 2:Fusion of sagittal suture in males

Anterior 1/3" Middle 1/3" Posterior 1/3"

Age
(years)

Non- | Active
Closure | Fusion

Non- |Active
Closure | Fusion

Non- | Active

Fused Closure | Fusion

Fused Fused

21-30 | 7 2 5 0 5 2 0 2 5 0

31-40 | 14 8 6 0 6 8 0 0 5 9

41501 9 | o | 3 | 6 4 510 o 3| 6

51-60 | 5 0 0 5 0 4 1 0 1 4

61-70 | 4 0 0 4 0 1 3 0 0 4

J0< | 14 | 0 0 |14 | o 0 |14 ] o 0 | 14

Total | 53 | 10 | 14 | 20 | 15 | 20 |18 | 2 | 14 | 37

Age . Anterior 1/3" Middle 1/3" Posterior 1/3™
(years) Non- | Active Non- |Active Non- |Active
Closure | Fusion Fused Closure | Fusion Fused |cjosure Fusion Fused
2130 | 7 5 2 0 7 0 0 2 5 0
3140 | 9 4 5 0 4 5 0 0 3 6
41-50 | 11 0 2 7 0 4 7 0 3 8
51-60 | 8 0 2 6 0 2 6 0 1 7
61-70 | © 0 0 6 0 0 6 0 0 6
70< 6 0 1 5 0 1 5 0 1 5
Total | 47 9 12 24 11 12 19 2 13 32
Table 4: Fusion of coronal suture in males
Age Upper half Lower half
(years) N Non- Active Fused Non- Active Fused
Closure | Fusion Closure | Fusion
21-30 7 7 0 0 5 2 0
31-40 14 11 3 0 0 4 10
41-50 9 0 4 5 0 3 6
51-60 5 0 1 4 0 1 4
61-70 4 0 0 4 0 0 4
70< 14 0 0 14 0 0 14
Total 53 18 9 28 5 10 38
Table 5: Fusion of coronal suture in females
Age N Upper'half Lower.half
e Core | Poson | P50 | Chre | Fason | P05
21-30 7 5 2 0 2 5 0
31-40 9 0 6 3 1 2 7
41-50 11 0 5 6 0 5 6
51-60 8 0 1 7 0 0 8
61-70 6 0 0 6 0 0 6
70< 6 0 0 6 0 0 6
Total 47 5 14 28 3 12 33

Earliest ages of fusion of sagittal suture upper 1/3", middle
1/3“, and lower 1/3", were 44 years, 56 years and 36 years
respectively in females. Median age of fusion of sagittal suture
upper 1/3, middle 1/3", and lower 1/3" were 52 years, 58
years, 46 years respectively in females (Table 3).

Earliest ages of beginning of fusion of the coronal suture in upper
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Table 6: Fusion of lambdoid suture in males

half and lower half were 29 years and 26 years respectively for

Age (vears) N Non-Closure | Active Fusion | Fused males and 30 years apd 29 years respectively for females. Median
age of complete fusion of upper and lower half were 58 years
21-30 7 7 0 0 and 48 years respectively for males and 56 and 54 years
31-40 14 7 7 0 respectively for females (Tables 4 and 5).
4150 5 0 5 5 Earliest age of lambdoid suture fusion was 46 years in males and
47 years in females. The median age for coronal suture fusion
51-60 5 0 1 4 was 48 years in males and 49 years in females. (Tables 6 and 7)
61-70 4 0 0 4
70< 14 0 0 14 Table 9: Comparison of time of closure of coronal suture across literature
. Time of closure
Total 53 14 15 24 Literature Method (vears)
18 Gross
Krogman skeletal 24 to 41
Table 7: Fusion of lambdoid suture in females
Age (years) N Non-Closure | Active Fusion Fused pper ha to
s Start 24 to 25
21-30 7 7 0 0 Nandy X-ray Complete 45 to 50
31-40 9 8 1 0 Vi X-ray Lower half 40 to 50
Upper half 50 to 60
41-50 1 0 7 3 pperaam 7o
illay" X-ra;
51-60 3 0 ) 6 Pillay y 40 to 50
Parikh’ X-ray 35 t0 40
61-70 6 0 0 6
B X-ra Lower half 40 to 60
70< 6 0 0 6 Ramachandran v Upper half 50 to 60
Total 47 15 10 24 Singh et al.” X-ray 451050
20 Gross < .
Modi skeletal 70 (lapsed union)
Table 8: Comparison of time of closure of sagittal sutures across literature Shetty”’ lc(}rlostsl >70 (lapsed union)
skeletal
. Time of closure
Literature Method (years) Present stud Xra Lower half: Male 38 to 62; Female 43 to 65
Y Y Upper half Male 36 to 63; Female 43 to 64
Anterior 1/3 — 40 to 50
Reddy’ X-ray Middle 1/3 50 to 60
Posterior 1/3 — 30 to 40
Nandy" X-ray Start — 24 to 25 Discussion
" Anterior 1/3 - 40 to 50 In our present study we have found that the sagittal suture,
Vij X-ray Middle 1/3 — 50 to 60 fusi h d of 31- 40 d leti i
Posterior 113 — 30 to 40 starts fusing at the end o - years and completion is
perfected at the age of 51-60 years, and this observation
. 1 X . k .
Pillay i 301040 conforms with that reported by Todd & Lyon (1924)," Modi
Dwight' X-ray Start — 22 Complete — 35 (1988)," Reddy (2010),” and Parikh (1990)° while it is in
. 7
parson and Box'® X-ray Start - 22 Complete — 35 cont'rast 8to the? qbserva‘uon r'eported by Pommerol, gnd
Topinard,” who indicated endocrinal commencement of sagittal
’ X- Start — 22 C lete — 35
Todd and Lyon i o omprete suture at a much later age at about 40 years. These latter
Mckern and Stewart” | X-ray Start — 18 Compete — 31 to 40 workers have reported on very scanty specimens so it can't be
Modi® Erlostsl ~70 (lapsed union) considered as authentlfz. Ef:tocramally saglt‘tal §utur§ c‘losure
skeleta was never complete. It implies that lapsed union is a significant
Shetty" sfgl‘ftzl >70 (lapsed union) problem in ectocranial sutures. Youngest age at which sagittal
suture union was seen in 31 years in upper part 35 years in mid
Complete Closure: . . . .
Anterior 1/3: male 35 to 54; Female 43 to 65 part and 31 years in lower part. Our observation differs in
Present study X-ray

Middle 1/3: male 58 to 37; Female 42 to 62
Posterior 1/3: male 38 to 57; Female 41 to 64

pattern of chronology of closing of segment of Sagittal suture.
Reddy,” and Vij’ found the order of closing of segment of
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Sagittal suture to be: Posterior 1/3* followed by anterior 1/3“
and lastly the middle 1/3“. But in our study, we observed
closing of segment of Sagittal suture to be: Anterior 1/3" first,
posterior 1/3“ next, and lastly the middle 1/3" for males &
middle 1/3" first, posterior 1/3“ second, and then the anterior
1/3" in female. This may be due to lapsed union of anterior 1/3
part of Sagittal suture in males (Table 8).

In the present study, fusion of coronal suture was observed as
early as 31-40 years in lower half and at 41-50 years in the
upper half. Both the halves showed complete fusion by the age
of 51-60 years in all the cases. This is in agreement with the
studies by Pommerol,” Topinard,” and Ribbe’ who reported
coronal suture closure to be between 40-50 years. In coronal
suture, the earliest age at which complete union was seen was
33years in lower half and 40 years in upper half. The range we
observed for coronal suture closure correlates with observations
by Vij," Pillay," Ramachandran,” and the chronology of closing
of segment of Coronal suture is C1 >C2 > C3 in both the sexes
(Table 9).

In the present study, the lambdoid suture obliteration started at
the age of 41-50 years making it similar to the findings by Todd
and Lyon.’ In the present study, the lambdoid suture gets
completely obliterated at the age of 50-59 years.

Conclusion

We studied and compared upper, mid and lower components of
sagittal, upper and lower half coronal, and lambdoid sutures in
males and females, and observed that suture closure starts
earlier in lower 1/3" part of sagittal suture among males and
females, however the suture fusion is earlier in males than in
females. Furthermore, suture closure starts within 31 years in
males and 33 years in female, for each suture. Closure is earlier
in males as compared to females. Overall, coronal suture was
found to close early followed by sagittal and lambdoid suture
respectively. From the study of cranial sutures fusion, we can
accurately estimate the decade of age in the living. A more
precise measure of determination of age in the living would be
either invasive procedure or higher radiation exposure (CT
scan) which is both not desirable and less feasible. As India, is a
developing country where resources should be utilized to its
best the cases for age determination in the elderly can be best
and most feasibly determined with the combination of general
physical examination and radiology of skull. The procedures
being quick and non-invasive have good patient acceptance and
a reasonable fair degree of accuracy.
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Abstract

The recognition of impressions of the fingers left at a crime scene establish the identity of the criminal. Fingerprints retrieved from the
crime scene can be analysed and compared to be used to create a relationship between the crime with the criminals. This paper has
aimed to find out the variation of the same patterns of the fingerprint concerning fingers between male and female. It was a cross-
sectional descriptive study. The analysis was done by SPSS 20.0 package for windows. Ethical clearance was taken before the
collection of the data. Overall, the Whorl pattern of the fingerprint was to be the most common (44.8%) followed by Loop (35.4%),
Arch (12.5%) and Composite (7.3%). The Whorl pattern of the fingerprint was also the most common print comprising 4 (8.9%),
followed by Loop 2(4.4%) among the same fingerprint pattern in all five fingers. In the same fingerprint pattern in all four fingers
category, it was the Loop pattern of comprising 5 (11.1%), followed by Whorl 4(8.9%). The Arch and Composite pattern of the
fingerprint was the most common print containing 4(8.9%), followed by Loop and Whorl 3 (6.7%) among the three same fingerprint
pattern categories. In the same fingerprint pattern in all two fingers category, the Whorl pattern of the fingerprint was the most
common print comprising 7 (15.6%), followed by Arch 5 (11.1%) and Loop 4 (8.9%). The same fingerprint pattern in different finger
groups can be analysed and compared to establish an identity of an individual.

Keywords
Absolute identity; Cross-sectional study; Dactylography; Papillary ridges

Introduction same fingerprints is one in 64 thousand million, i.e., three times
of the population of the world.” As per Sir Galton, the four
primary patterns of prints based on the arrangement of papillary
ridges are loops, whorls and arches that can be found in
fingerprints® for analysis, comparison, to verify or to establish
the identity of an individual. In criminals, impressions of all the
ten fingers are taken, but for civil purposes, only the left thumb
impression is considered.

Fingerprints system, which is well-known as dermatoglyphics,"
*have been the gold standard for personal identification of an
individual for more than a hundred years. It is to provide the
most potent means of unique identification available to police
and courts,’ both civil and criminal. Fingerprint recognition,
which is considered to be a reliable method for human
identification, has been used in many applications ranging from

law enforcement and forensics to unlocking mobile phones,’ its The current knowledge base for assessing the identity from the
use has expanded to personal authentication to government-to- fingerprint analysis is still inadequate. The scientific studies
citizen applications as well,’ above the age of 14 years as the performed, though representing an essential contribution to our
patterns of finger tips become fixed by this time.’ The pattern of knowledge of this system, it even needs more research to see

the frequency of the same fingerprint in two, three, four and
five fingers together. Hence, the present study has aimed to
analyse the fingerprint pattern showing the 'same fingerprint
pattern in all five fingers', 'same fingerprint pattern in four
fingers', 'same fingerprint pattern in three fingers', and 'same
fingerprint pattern in two fingers' amongst the undergraduate
medical students and to see whether there is any difference
between male and female in the categories mentioned above.

epidermal ridges is individual, as it develops at the 16" weeks
of intrauterine life and remains the same for life. No two
person's fingerprints are precisely the same, not even those of
identical twins,” who also share similar DNA fingerprint
pattern.” Therefore this system is called the surest sign of
identification as the possibility of another person having the
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2017 to July 2018. The reference population for this study was
the people of Assam aged 18 years and above. This present
study has included 96 individuals comprising male 45 and
female 51 with intact fingerprints. The different parameters thus
obtained were recorded in a predesigned and pretested
schedule. Descriptive statistical methods, viz., frequency and
percentage were computed along with the diagrammatic and
graphical method. Fisher's exact test tested statistical
significance. The analysis was performed by SPSS 20.0
package for windows. Ethical clearance was taken from the
institutional ethics committee before the start of this study.

Results

The present study showed the most common pattern of
fingerprint as Whorl, followed by Loop, Arch and Composite,
respectively, in all the four categories of fingers (Table 1). Here,
the overall, the Whorl pattern of the fingerprint was the most
common (44.8%) followed by Loop (35.4%), Arch (12.5%) and
Composite (7.3%). The Whorl pattern of the fingerprint was the
most common print in both male and female with 4 individuals
each of both the sexes showing the same core pattern in all their
fingers as shown in Table 2. However, the differences in
proportions among the male and female were not found to be
statistically significant (p>0.05).

In the present study, among same patterns in any four fingers,
the loop pattern most common in males, with 5 individuals
having it, while whorls where second common with 4
individuals showing this pattern in their 4 fingers. In females
most common pattern across the 4 fingers was found to be
Whorl (7 individuals) followed by Loop (4 individuals) as
shown in Table 3. However, these differences of proportions
among the male and female were not found to be statistically
significant.

In the present study, among same patterns in any three fingers,
the arch and composite pattern of the fingerprint were the most
common in males, with 4 individuals having such a pattern. The
loop and whorl patterns were next most common in males, with
three individuals showing such patterns in any of their 3 fingers
(Table 4). In females, the whorl pattern was the most common,
with 10 individuals showing it in three of their fingers (Table
4). However, the differences in proportions among the male and
female were not found to be statistically significant.

In the present study, among same patterns in any two fingers,
whorls were the most common prints in the males, followed by
arches and loops as shown in Table 5. In females, loops were
the most common followed by whorls (Table 5). No statistically
significant differences existed between males and females.

Table 1: Frequency of same fingerprint pattern

Same fingerprint pattern in
Patterns Allf
of fine ve Four fingers | Three fingers| Two fingers | Overall
fingerprint ngers
N % N % N % N % N %

Loop 3 25.0 9 450 | 11 | 324 | 11 | 367 | 34 | 354
Arch 1 8.3 0 0 4 | 11.8 7 233 | 12 | 125
Whorl 8 66.7 | 11 |550| 13 | 382 | 11 | 36.7 | 43 | 44.8
Composite | 0 0 0 0 6 17.6 1 33 7 7.3
Total 12 100 | 20 | 100 | 34 | 100 30 100 96 | 100

Table 2: Same fingerprint pattern among the gender in all five fingers

Patterns of Male (n=45) Female (n=51)
fingerprint Frequency % Frequency % p-value
Loop 2 4.4 1 2.0 1.00
Arch 0 0 1 2.0
Whorl 4 8.9 4 7.8 1.00
Composite 0 0 0 0

Table 3: Same fingerprint pattern among the gender in four fingers
Patterns of Male (n=45) Female (n=51)
fingerprint Frequency % Frequency % p-value
Loop 5 11.1 4 7.8 0.653
Arch 0 0 0 0
‘Whorl 4 8.9 7 13.7 0.653
Composite 0 0 0 0

Table 4: Same fingerprint pattern

among the gender in three fingers

Patterns of Male (n=45) Female (n=51)

fingerprint Frequency % Frequency % p-value

Loop 3 6.7 8 15.7 0.295

Arch 4 8.9 0 0

‘Whorl 3 6.7 10 19.6 0.153

Composite 4 8.9 2 39 0.202
Table 5: Same fingerprint pattern among the gender in two fingers

Patterns of Male (n=45) Female (n=51)

fingerprint Frequency % Frequency % p-value

Loop 4 8.9 7 13.7 0.257

Arch 5 11.1 2 39 0.399

Whorl 7 15.6 4 7.8 0.466

Composite 0 0 1 2.0 0.467
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Discussion

A good number of researches has studied on the fingerprint
system. In most of the studies, it was concluded that the Loop
pattern of the fingerprint was the most common, followed by
Whorl, Arch and Composite pattern."""” The current findings
differ with those reported as it reveals the Loop pattern, to be
the second in frequency next to Whorl, which may be because
of the smaller number of participants and the different
comparison methods used in the current study. However, the
remaining frequencies of the present study are consistent with
the frequent observations. Vij Krishan" also in his textbook
reported frequencies of the fingerprint, Loop as 65%, Whorl
25%, Arch 7% and Composite 2-3% which differ with the Loop
variant only with the current study. The Loop pattern was found
to be the most frequent fingerprint pattern in the sex-wise
distribution,” but here in the present study loop pattern was the
second common group in both the sexes.

The Whorl pattern of the fingerprint was ahead of the Loop
pattern among the same fingerprint pattern in all five fingers
though the differences were not significant in both the sexes.
However, the frequency of the Loop pattern of the fingerprint
was higher, followed by Whorl in the same fingerprint pattern
when seen in four fingers. Furthermore, the Arch and
Composite pattern of the fingerprint was the most common
prints observed followed by Loop and Whorl among the three
same fingerprint pattern categories. Still, in the same fingerprint
pattern in all two fingers category, the Whorl pattern of the
fingerprint is the most common print followed by Arch and
Loop. The differences of frequencies of distribution of
fingerprints among male and female were not statistically found
significant and also no studies were found to compare these
results.

Conclusion

The distribution of fingerprint core patterns in the five, four,
three and two fingers categories has not been analysed
thoroughly. This system may allow for better identification in
the future.
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Abstract

Increased demand and poor availability of organs are the causes of illicit trade of organs. Inadequate availability of organs is due to
poor awareness for organs donation. In recent past, law (Transplantation of Human Organ and tissue act) has been amended to curb
the illicit organ trafficking, facilitate organs donation and create awareness. To know the awareness, perceived threat and factors
affecting the willingness to donate organs after the amendment of recent act a study was conducted in a tertiary care hospital from
October 2014 to September 2015. All participants are the 1st and 2nd degree relatives of the deceased persons came to the tertiary
care hospital for autopsy. Data was collected in a semi-structured pretested questionnaire. Around 69% of participants have heard
about organ donation. Perceived barriers included complication after donation (42%), tedious process (31.6%), religious beliefs (22%)
and no improvement of receiver after transplantation (12%). Knowledge and attitude are main dependent factors associated with
willingness to donate organs. Hence Organ donation is critical for patients requiring organ transplantation. It can be improved by
increasing awareness.

Keywords
Cadaver; Organ Donation; Organ trafficking.

Introduction of the first- and second-degree relatives of deceased in relation
to organ donation and to relate the willingness to donate organ
with various socio-demographic factors, knowledge and
attitude.

Organ donation is the evolving concept of saving patients with
end organ damage and provides them a new life.' In 2005 World
Health Organization (WHO) reported that around one lakh
organ transplants were conducted all over the world.” Poor
organ donation rate and increased demand for organs is related Materials and Methods
not only to the health but also to crimes like illegal organ
donation.”> Main steps to prevent this illegal organ trade and
protect the poor are by increasing the voluntary organ donation
and by formulating strict laws against illegal organ trade.’ Many
countries including India have strong laws to prevent the same.

Before starting the study, Ethical Clearance was taken from the
ethical committee of All India Institute of Medical Sciences,
New Delhi. The study was carried out in Department of
Forensic Medicine and Toxicology, All India Institute of
Medical Sciences (AIIMS), New Delhi, India from October
Presence of such strict laws prevents illegal transplants, but on 2014 to September 2015. This institute is catering medico-legal
the other hand it also increases the suffering of those requiring services to a population of 5millions in south and south-east
the same.’” Thus the best possible method to curb these Delhi. In case where medico-legal autopsy has to be done,
problems is by increasing the voluntary organ donation, both relatives come to the mortuary to identify the body in the cold
live and deceased. The common bar.riers in the organ dOl’lati.OEI_ storage room before autopsy procedure and the same is handed
are lack of knowlgdge and various misconceptions related to it. to the relatives by investigating officer after autopsy. Before the

The levels of misconceptions are higher in case of deceased autopsy the dead bodies are checked whether the body is
organ donation than living organ donation. The main objectives eligible for the organ donation or not. If the body is eligible for
of our study are to assess the knowledge attitude and practices organ donation counselling of the relatives is done to obtain an

informed consent for organ donation.

Corresponding Author During the study period an informed consent was taken from
gr leanfkaf‘lza Swain (Ag;gant ?I"fessor) legally authorized relatives (1" and 2™ degree) of the decease.
mail: rajani anta.swain gmail.com . .
Mobile: +91-9013644226 All'cases whp came t(? the forensic depanmegt during the study
period were included in the study. Exclusion included the cases
. st nd
Article History where deceased were not accompanied by 17 and 2™ degree
Received: 22" April, 2020; Accepted: 29" September, 2020 relatives and unknown and unclaimed cases. During same time,
relatives of the deceased were approached and informed about
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the study by the autopsy surgeon, with the help of patient
information sheet and then the data was collected

Data was collected using a semi-structured pretested
questionnaire. Demographic details of the deceased and the
relatives of the deceased were filled in Proforma-A by the
Doctor. Then relatives were provided with Proforma B in which
they were asked about the knowledge regarding organ donation,
any existing acts/rules pertaining to organ donation in India,
willingness for organ donation, reasons for refusal of donation. .
Sufficient time was given to the relatives for discussion and
filling the Proforma-B. Data was collected about the socio-
demographic factors, perceived barriers and factors affecting
willingness to donate organs.

All the collected data was entered concurrently into Microsoft
Excel 2007 and was analysed by STATA version 12. Data
expressed in terms of proportion. Knowledge and attitude
scores were calculated from questions pertaining to knowledge
and attitude respectively. Higher knowledge and attitude scores
related to higher chance to donate Multivariate logistic analysis
were done taking willingness to donate as the outcome factor.
Results of multivariate analysis were expressed in terms of odds
ratio with confidence interval.

Results

A total of 166 participants were recruited in the study. Majority
of participants were male and majority of participants were well
educated (studied up to 12" or more) whereas 8% were
illiterate. Majority of participants belongs to above poverty line
as mentioned by the Rangarajan committee criteria for Delhi.’
Rest of the socio-demographic characters are given in Table 1.

Awareness: When asked about the organ donation from 166
participants only 68.7% (114) have heard about organ donation
previously. Out of those 68.7%, 40.4% knew that organ can be
donated from a living person while 77.2% knew that it can be
donated from a dead person also. Only 2.4% knew that both
living and dead person can donate organ. Around half of
participants who heard about organ donation knew that eyes
and liver can be donated. One third of the participants were of
the thought that organs should be removed from the dead body
within half an hour. Around 23% of participants did not know
where to contact if they want to donate organs. About 60%
participants were aware of any law to prevent illicit organ trade
and only 32% thought that organ can only be donated to
relatives. (Table 2)

Perceived barriers: About the beliefs, 31.6% participants felt
that organ donation is a tedious process and 42% felt that the
recipient of organ transplantation has higher chances of
development of complications. Around 2% of participants
believed that the donor becomes handicapped in the next birth
and 22% accepted that their religion prevents them from

Table 1: Socio-demographic characteristics of participants

Characteristics Feature N (%)
Male 158 95.2
Sex

Female 8 4.8

Tlliterate 14 8.64

Primary 12 7.41
Middle school 32 19.76

Education Status

Up to 12th 60 37.04
Graduate or more 32 19.75

Professional 12 7.41

APL 120 72.3

Income status of family BPL 18 10.8
Not Available 28 16.9

Table 2: Awareness about Organ donation

Characteristics Response %
Knew about organ donation - 68.7
From whom organ can be donated (n=114) From alive person only 40.4
From dead person 66.7
From brain dead person|  10.5
All 2.4
Which organs can be donated (n=114) Eyes 52.5
Liver 56.1
Kidney 41.1
Heart 13.1
Skin 14.0
Bone marrow 8.8
All options 2.4
Willingness to pay for organs (n-114) -—- 53.6
Organs can be legally donated to relatives only | --- 31.8
(n-114)
Law to prevent illicit organ trade (n-114) Knew 59.7
Where to contact if anyone wants to donate Private hospitals 9.4
organ (n-114)
Govt. Hospital 28.3
Organ banks 39.6
Don’t know 22.7
Organs from dead person should be removed - 37.7
within % hr. after which they were damaged (n-114)
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donating organ. Around 12% of the participants believed that
the receiver of organ transplant receives no health improvement
after organ transplantation. Still 89% believed that organ
transplantation is good. When it comes to practice 80% said
that if it is required, they will opt for organ transplant. (Table 3)

About 46.3% of participants had thought to donate organ
sometime in past. From these 46.3%, only 40.3% wanted to get
registered for organ donation. Around 1/3" of the participants
agreed that some kind of recognition to the donors will lead to
rise in the number of the registered donors. Multivariate
Logistic regression analysis was performed taking willingness
to donate as the outcome factor. Knowledge score more than
median and attitude score more than median male gender of
diseased and income per-capita in the APL category was
associated with attitude to donate organ which was assessed by
asking question whether they want to donate organ or not.
(Table 4)

Table 3: Perceived barriers and willingness for Organ donation (n-114)

Character %
Organ donation is a tedious process 31.6
Receiver has high chance of complications 42.1
Donor becomes handicapped in the next birth 1.8
Organ donation is good 89.5
Religion prevents from organ donation 22.8
Illegal trafficking of donated organs is done 18.5
Thought to donate organ 46.3
Willingness to donate Organ 40.4

Table 4: Logistic Regression Showing relation to willingness to donate and other
independent variables (n-114)

Variable ?Qd ;,Zrétli)o Pvalue
Male sex 1.2(0.2-6.7) 0.78
Age >40 years 0.5(0.2-1.2) 0.108
Knowledge score more than median 2.4 (1.1-5.6) 0.029
Attitude score more than median 2.5(1.2-5.5) 0.019
Education more than 10th 0.7 (0.3-1.5) 0.405
Age > 40 years of diseased 0.8 (0.4-1.9) 0.681
Education of diseased more than 10th 2.8 (0.6-12.3) 0.170
Age more than 40 years of diseased 0.8 (0.4-1.9) 0.681
Income per capita of family 6.4 (1.2-34.6) 0.032

Discussion

The study was conducted among the 1" and 2" degree relatives

of the deceased who came for autopsy at the mortuary of All
India Institute of Medical Sciences. Knowledge of the
participants about organ donation was found to be poor. Only
69% of the participants were aware of organ donation. From
these only 2% knew that organ can be donated from dead, brain
dead and living persons also. Only 2% people knew that eyes,
liver, kidney, heart, skin and bone marrow can be donated.

A community based study by Balwani et al. showed that 86% of
participants were aware about organ donation whereas in our
study the organ donation awareness was around 69%* This less
awareness can be attributed to the different study settings. A
study by Reddy et al found that the awareness was as high as
96% among patients attending the same tertiary care hospital."
The difference may be due to the different methodology used in
both the studies.

A study conducted by the Tondon R. among the post-mortem
cases in a tertiary care hospital about the cornea donation
found that knowledge about cornea donation was 55% and prior
knowledge, education, socioeconomic status has no relation
with willingness to donate." In our study, around 53% knew
about cornea donation, which is very similar to the study of
Tondon R.

In our study, the willingness to donate organ was found to be
associated with knowledge, attitude, and per-capita income.
Study by Saleem et al. found that the socioeconomic status,
education and adequate knowledge was associated with Organ
donation. " Study by Marck et al. also found that knowledge
about organ donation is one of the determinants of the organ
donation. " Another study in the emergency department of the
tertiary hospital of Tehran was found to be associated with the
poor knowledge of the participants about the organ donation."
This difference could be due to the difference in the study
population as such.

Conclusion

Organ transplantation is the only definite mode of treatment in
patient with end stage organ disease. Poor awareness and the
misconceptions among the public are the main reasons for low
organs donation rate. There is need to increase the awareness of
the individuals in the community and utilization of missed
opportunity to sensitize individuals about this issue, specifically
those coming to the hospitals, as adopted in Tamil Nadu." This
model includes the integration of public, private organizations
and local bodies to create awareness and motivate people for
organ donation.
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