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Distribution of body mass index in the forensic victim population: Comparison with the general 

population and relation to manner of death 
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       + $80& 
     (& �
��
'
��%�	��
�'(&��)�  !. %�$
   ��	+&��
) 
        &
'
���#0����
 



2 

 

Abstract 
Despite a dramatic increase in the world wide prevalence of overweight and obese people in 

recent years,the implication of this epidemic on forensic practice ehasbarely been studied.Overaone-
yearperiod,allautopsy cases performed on adult victims in the province of Quebec(Canada)were 
retrospectively reviewed(582 cases).In the forensic population,manner of death differed in relation to 
BMI:underweight people most commonly died of natural causes,whereas normalweight,overweight and 
obese individuals most commonly died as the result of anaccident.Results also revealed an over 
representation of underweight victims and under representation of overweight victims in the forensic 
population compared to the population of both Quebec and Canada.The latter is particularly worrisome 
considering it suggests that overweight corpsesare less frequently referred for anautopsy.It is important to 
emphasize to forensic teams that just because an obese personis more likely to suffer from health 
problems that can lead to death,does not mean anatural death has occurred.Obese people are equally 
susceptible to unnatural causes of death and it is crucial to maintain an adequate level of suspicion while 
investigating the cases of the seindividuals.  _ 
2010ElsevierLtdandFacultyofForensicandLegalMedicine.Allrightsreserved. 
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���2
	�;	 (95%CI: 46.8%-57.4%) 5�24�24!�

��F� 1:�/�)2�#0�#&
�7	�&���2
 35 �����:"�  5+3�%�
 	�������
�
���	�;	�2�	/�)2	�;	'3(�D	%���&

(�(�#�	 5�2&�2
 4�?�
���
����%�	E�3��2
  BMI 5+3 ($8;&$
��	�;	4!�5�! 4��/	�

 �#0 5. 

 

E$'$9*+, 5   BMI �#05�! ��
����%�	E����($8;&$
�� 

3.3 BMI �#H98Q%961$" !"I!#J)/!5INE:/$'U)/$'E$( 

'
�
��(�
3��%��2
�3$
��
 	�������
�
����#0�#	;�
�	�������
(��7�
(�#�$#���&�	!�� 1 �8&

&7����(��7 33%(154 cases ), &�	!�� 2 �8&�2
����
� 23% (108 cases), &�	!�� 3 �8&(�#�$#���6!�E�$
�� 

21%(100 cases) 5+3 18%(85 cases) 6!	�
��� 5+3�# 5%(21 cases) 4�2�
�
F3�7�
(��7�
(�#�$#���

4!� (�D	�#0	2
�	/'�2
�
(�#�$#���(& 6!�E�$
��	�;	�
&�:2/	�+72�@& 	;�
�	���0�
�2
(�"B�F�  43%/	@"3�#0

�		;�
�	��(��	�
�<
	5+3�	&��	%��
(��7�
(�#�$#���'
�E�$
��(�2
9��	 �8& 19% !� �

 �#0 6  

�
�
��#0(�D	&7����(��7	�;	'3(�D	�
�
��#0�#+���"32����	��; 	;�
�	������ 	;�
�	��(��	�
�<
	5+3�	

&��	 . 
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E$'$9*+, 6  BMI ���%����
"��
�
� 

'�
	�	�
�
�5��E�$
��@& �%�#0�#	;�
�	���0�
��2
�
�<
	'35�! &&�$�!('	��; (%�$
�

5+3�)�  �
�
�5��E�$
��	�;	�2�	�
�5+��(��	��2
��0 �	�0 @& �		;�
�	���0�
��2
�
�<
	(�D	$
� 

(48%) 5+3 39% @& �#0	;�
�	���0�
��2
�
�<
	(�D	�)� !� �

 �#0 7 /	�
 � ��	@�
� $
�5+3�)� �#0

	;�
�	������5+3�
�(��		�;	/	5 2@& �3$
�(��80&�
 	�������
�
���	�;	'3�#5	�6	��2����	/	�


�
�!���&7����(��7. 

 

E$'$9*+, 7   BMI ���:�5���
(�#�$#���5+3(%� 

    4. /$'%Y:-'$(�3 

          F� &�2
 4�?�
��
�#0&��	(��	4��8&�2
�#	;�
�	������
���2
(�"B��
�<
		�;	4!�(@�
�:23!���#0�#�


5%2�3'
�4�5+����0 4!��2 1+�3���2&�
�C����� 
	�
 	�������
�
�����0 (1�/��(�?	�
����
	�&�

�
�  �#0%��(
4!�:�	�;		#0�8& 
	����
��'��$�;	5�/	5 2@& �
�3(��	�2
3�� BMI @& (��80&�
 	���

����
�
����#0��
�
(�#��(�#������3$
���0�94�(%80&�
�2
�#�2
�
�3'
�(�D	&�2
 4  
	����
��'��

$�;		#;�?	2
'3(�D	 
	$�;	(!#���#0�#�
��(�
3��(�#��(�#��+���"3�
�
�����2
 BMI 
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          /	�<���(��5+3�3(��5�	
!
	�;	4!��#�
�3�
"�2
��0 �	�0 @& �3$
�(��80&�
 	���

����
�
���	�;	�#	;�
�	��(��	 5+3&��	(50.3%). 5�2&�2
 4�?�
��
�3'
�@& �2
 BMI /	3��2
 

�3$
�(��80&�
 	�������
�
���	�;	4!�5�! 1+�#0@�!5�� ��	'
��
%@& �3$
����� '
��
��(�
3��

4!�5�! /��(�?	�2
�3$
��#0	;�
�	��	�&���2
�
�<
	�#'�
	�	�
�(��	4� �2�	%���#0	;�
�	���
���2


�
�<
		�;	�#�
	�
(�	&�#0	�&�(��	4�  �
	�
(�	&�#0�
�(��	��@& �3$
��#0	;�
�	��	�&���2


�
�<
	���1:�/�)2	�;	(�D	�2�	�#0!:6!!(!2	�
�'� ��
/��!:(��8&	�2
�3$
�(��80&�
 	�������
�
���	�;	

�2�	/�)2'3�#	;�
�	��	�&���2
�
�<
	5+3�#�2
�: (�D	 4 (�2
@& �3$
����� ��0 4���2
	�;	�
	�
(�	&

�#0�
���2
�#0��'3(�D	��; /	(%��)� 5+3(%�$
�	�;	 %��2
�%�
 	�������
�
���(��!4!���; (%�$
�5+3

(%��)�  F� 5���2
(%��)� 	�;	'3(�D	(%��#0!:(�D	(��80&�
���2
  /	5 2@& 1:�����
	�;	4!���!�2
1:��#0	;�
�	��	�&�

��2
�
�<
		�;	�#��
����%�	E�����
�
�5��(�#��%+�	�
���2
 �
	�
(�	&�#0�
�(��	��@& �+72� 

BMI /	�3$
�(��80&�+72�	#;�?4�24!���
/��(��!��
��3�+
!/'&34�?(%
3%��2
�
�
�5��E�$
��

	�;	&�	�#0'� (�D	��
��
��#0�&!�+�& /	�+72�@& %��	;�
�	��	�&�!���. 

        /	�
 �+����	&��
�2�	@& $
�5+3�)� �#0�#	;�
�	��(��	�
�<
	�#�2
@& ����3���E��@& �3$
�

	�������
�
����0�
�2
�3$
����1:�/�)2�#0�#&
�7�
���2
�8&�2
(�2
��� 35 ��(�80&��
�
(�#��(�#�����

�3$
����� �
	�
(�	&�#0	�&�(��	4�@& �+72��		;�
�	��(��	5+3&��		�;	�?�+
��
(�D	��)�
@�;	 1:���


 
	��'��4!�%�'
"
�2
�		;�
�	��(��	5+3�	&��	�#��
�(�#0��(	80& ����
�
�6!�(�#��%+�	��0 �	�0 �#0��
/��

��!4!�($2		�;	�?�8&�2
@& �+72� BMI 4!�$#;/��(�?	&�:25+���2
�		;�
�	��(��		�;	(�D	(��80&�
 �3$
��
 	���

����
�
���  

         ��0 4���2
	�;	�
�
��#0(��!2����	3��2
 �	&��	5+3�		;�
�	��(��	�?�8&&7���(��7(35%)�
�!����


F:��
��� 24%. �
�
�6!�E�$
��	�;	��!(�D	5�2 19% @& �	�#0�#	;�
�	��(��	��0 �2
&��
�
�
�6!�

E�$
��	#;�#�2
�0�
��2
��
��
!��
�/	�
%�'
"
�8&	2
'3&�:2/	�+72��#0	;�
�	�������8& 20%. 

         /	�<���(��5+35�	
!
	�;	�
�#0'312
�%$�	�:�	�;	��& �#�
�& @&6!�('�
�	�
�#0$�	�:�/	�"#�#0

(�D	�
�
�5��7	5 �8&�2
(�D	�#0	2
� ��� @"3�#0�
�7��
(��7�
�
�	�;	�
 ��; F�
(	80& '
��"#�#0

(�D	�
�
�6!�E�$
��	�;	6!�����6 %�
�
+�?'3�7��
(��7�
�
�(&  �
/����
�:��#0!#/	�


($80&�6� ��	3��2
 �
�#	;�
�	�����(��	�����)�
�
�5 !�
	�7@�
%,&
��($2	�
�36����/'5+3�+&!
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(+8&!5+36�(�
��
	 ��0 �
 ��; 1:������#0	;�
�	������
�(�+2
	#;�?�#6&�
��
��#0'3�
�(	80& '
�(��7�#0(�D	

E�$
�� 

          �
($80&��0	/	�
�
��2
(�D	E�$
���
�(��	4�@& (��80&	�;	�
 ��; &
''3�
'
���	����
 

�
5%���@& �
('?�����@"3	�;	@& �7��+�8&(%#� �
�3��
�
 (�+
@& �	�#0	;�
�	������
�	�;	�#

5	�6	���2
(@
&
''3��& �#�
�
�5��(�#��%+�	 &�	�#0'� 5+��&��
�2�	�#0	�&���2
@& �
�
�5��

E�$
��@& �	�#0�#	;�
�	�����(��	����	�#0	;�
�	������	�;	!:'3	�&���2
��	�
� ��; 5�24!��#�
$#;/��(�?	�2
 

3!��@& �
�#0�	�#	;�
�	�����(��	'3�3��
1�!����
�	�;	�0�
��2
  
	��'��	#;��& �
�#0'3/���#�36�$	� 

�8&/��(�D	�
(�8&	�8&�2
(�D	�
(��!$2& �
 /	�
�#0'3/���#�
%��	
/	�
�3(��	�
(��7�
�
���0  

�?F8&�2
(�D	�
(�8&	�#0!#�#0'3	�
4��C�����6!�('�
�	�
�#0�#0��
�
$�	�:�5+31:��#0�#�	�
�#0�
 �
5%���

��; �+
��#0'3�� � ���
3��!3�� @�&� ���F� �
(��7�
�
��2
&
''34�24!�(�D	E�$
���?4!�  F� 5���2


�7��+�		�;	'3(�D	�	&��	. 

/$'Q!7�3-'@Z(A#) 

4�2�# 

29:#*B# 

4�2�# 

61$"2�[#I�%9E$"�3!/&':(J''" 

          &�	(�#0��(	80& ��� 
		#;4!��#�
@&&	7)
��
 ����
� 5+3&�:2�
�/���
����7�@& ('�
�	�
�#0

$�	�:�%+���%. 
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Z'6%�1#�'D%%�1#39IB9 

6�&��	�8&&34 
2
 �
�@& (
'3�#4@��	4��(%80&��
& (�D	&
�
 /����
�&�&72	5�22
 �
� 

(�D	(�
3��	�35���
��#�
�(��	4��8&6�&��	 ����1:��)� '3�#���
"4@��	�3�
" 
25-30% �2�	1:�$
�'3�# 18-23 %F�
�
�1:��)� �#�
���2
 30% $
��#�
���2
 25%'3F8&�2

6�&��	 6�&��	��
�F� �#���
"4@��	�
���2
���� 6�&��	��4!���
�F� �
�#
	;�
�	���
�&�2
 (!#�� 

6�&��	�#0�#1+�
��2&�7@�
%�#&�:2 3 �3(��4!�5�2 
1.&��	��; ��� 1:������+72�	#;�#4@��	��; 2
 �
��
���2
����6!�4@��	�#0(%�0���4!�'�
��!&�:2�#0��
5�	2 /!
��
5�	2 �	�0  
2.6�&��	+ %7 [ abdominal obesity] 1:������+72�	#;'3�#4@��	/	&����3�
�/	$2& ��& �
���2
���� 
5+3&
''3�#4@��	/��1���	� �	�
��& (%�0�@�;	!��� 
3.6�&��	+ %72 2�����&��	��; ��� �#4@��	�
���; ���5+3&����3�
�/	$2& ��&  

�
�3(��	��
�&��	  
�
'3�3(��	�2
&��	�8&4�2(
��4!��3(��	'
��
!:!����
��
&�2
 (!#��5�2'3�3(��	'
�!�$	#��+�
� 
��0 ���%�	E�������
"4@��	/	2
 �
� �#��E#�
�3(��	 2
�95�24!�1+!#4!�5�2 

1. !�$	#��+�
� BMI [body mass index] 
2. ��!(��	&�(&� Waist circumference  

!�$	#��+�
� BMI [body mass index] 
�
��!���
"4@��	/	2
 �
�(�D	(80& �#0��& /$�(�80& �8&/	�
��! '� /$�!�$	#��+�
��
��! �2
�#0

4!��#��
�5�2	��
%&����5+3���%�	E�������
"4@��	/	2
 �
� ��E#��!�?�3!�� 

�
��
	�"!�$	#��+�
� 

!�$	#��+�
� =	;�
�	��(��) 
                     �2�	�: (�)² 

���&�2
 �
��
	�" 

�2�	�:  170��.	;�
�	�� 85 ��. 
	;�
�	����;    85 ��. 
�2�	�: *�2
	�:  = 1.70*1.70=2.89 
!�$	#��+�
�= 85/2.89=29.41 ��/�

 (�� 
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�

 5�! ��
����%�	E�3��2
 !�$	#��+�
� 3!����
�&��	 5+3�
�3(�#0� ��
����3(���
 �76� 
(WHO 1998)  

    

Y$1@2 +,(9E8%Z'6  

2 �#'%52%1 

  
BMI  

��/�

 (�� 

Obesity class  

3!����
�&��	 
�
�3(�#0� �2&6� 

$
�<40	�;�  

�)� <35	�;� 

$
�>40 	�;�  

�)� >35 	�;� 

	;�
�	��	�&� <18.5   �0�
 --- --- 

	;�
�	������ 18.5-24.9   (�2
�	���� --- --- 

	;�
�	��(��	 25-29.9   (%�0� (%�0� �:  

6�&��	 
30-34.9  

35-39.9 

1  

2 

(%�0��
	�+
   

(%�0��
� 

�:   

�: �
� 

�: �
�  

�: �
� 

&��	�
� >40 3 &�:2/	$2� &�	�
� �: �
�99 �: �
�99 

��
���$
�(&($#�4�2�
�
F/$����(+@!� �+2
�4!�(	80& '
�1+@& �
��'��%��2
�
�!�$	#��+�
�
�
���2
 23 ��/�

 (�� 4�2�2
'3(�D	�)� �8&$
� '3(��!&7�����
"�@& 6�(�
��
	 ��
�!�	6+���
�:  4@��	/	(+8&!�: !� 	�;	'� ��
�	!�2
 �
�!�$	#��+�
��
���2
 23 '3F8&�2
&��	 	&�'
�	�;	�
��!
(��	&�(&��?4�2�
�
F/$��
�<
	@& ��0 (	80& '
�6� ��
 �2
 ��	 '� �#�
��'��%��2
(��	&�(&��#0
(��
3����
����	(&(�#��8&1:�$
� 90 ��.��
���1:��)�  80 ��. !� �

 �#05�!  

68$'%52%1*+,"+61$"2 +,(9E8%/$'2/:7Z'6  \$�'!56#2%2]+( 

• $
� >40 	�;��8& 102��.  
• �)�  > 35 	�;��8& 88 ��. 

• $
� >90 �� 
• )�  > 80 ��. 
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�

 5�! ��
����%�	E�3��2
 !�$	#��+�
� 3!����
�&��	 5+3�
�3(�#0� ��
����3(���
 
(&($#�  

    
Y$1@2 +,(9E8%Z'6  

2 �#'%52%1 

  
BMI  

��/�

 (�� 

Obesity class  

3!����
�&��	 
�
�3(�#0� �2&6� 

$
�<90 ��.  

�)� <80 ��. 

$
�>90 ��  

�)� >80 ��. 

	;�
�	��	�&� <18.5   �0�
 --- --- 

	;�
�	������ 18.5-22.9   (�2
�	���� --- --- 

	;�
�	��(��	  23-24.9   (%�0� (%�0� �:  

6�&��	 25-29.9 1  (%�0��
� �:   �: �
�  

&��	�
� >30 2 &�:2/	$2� &�	�
� �: �
�99 �: �
�99 

�
��!(��	&�(&�'3�#��
����%�	E�������
"4@��	/	&����3�
�/	$2& ��&  �
��#4@��	$2& 
��& �
�'3%��2
�#��
�(�#0� �2&�
(��!6��
���2
4@��	�#0&�:2�
�5@	�8&@
 1:��#0�#!�$	#��+�
�(��	5�2
(��	&�(&�4�2(��	�+72�	#;�#��
�(�#0� �2&6�4�2�
� 
�
�3	#;�2&/��(��!1+(�#��2&�7@�
%&�2
 4 

- ��
/���+&!(+8&!5! �#04�(+#;� ���/'�#�'� (��!6����/'4!� 2
�  
- 4�'3@��(�+8&&&�4!�	�&�+ ��
/��(��!��
�!�	6+����:   
- 4@��	 triglyceride�#0�: (�D	��''��(�#0� @& �
(��!�+&!(+8&!�#�  
- (�D	6�(�
��
	4!� 2
�  
- ���
�/	$2& &�+!+ ��
/���&!@�
����4!�	�&� ��
/���
�/'4�2�3!�� 
- 	�0�/	F7 	;�
!# 

��''��(�#0� @& �
(��!6� 
- &
�7 %��2
&
�7�
��#6&�
�(�D	�:  1:��#0�#&
�7 20%��
�3	#;(%#�  10% �	�#0&
�7 60 �#&��


�
(��!�&�+3 40  
- ($8;&$
�� �	1��!�
'3�#6&�
��
���2
����  
- �	&��	'3�#6&�
��
���2�	1&�  
- 1:��#0�#�3�����&����(�D	6�(�
��
	'3�#6&�
�(�D	6��:   
- 6�&80	9($2	��
�!�	6+���  

*+,"$: www.diabassocthai.org-patient-knownledge-patient5. 
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�
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!
/) (�D	�3(��/	��#�
&(���
(�	8&��!������<&(���
 (�D	�3(���#0�#�#0��; &�:2�
 (�	8&�
��#0�7!@& 6+�5+3�#@	
!/�)2(�D	
&�	!���& @& 6+� ��''7��	5�	
!
/$�3�&��
���& 5���3$
E��4��6!��#%3��
�������(�D	
�3�7@6!�F8&%3
$�	#&+��
(�E�#0�& (�D	������� (��
�(��7: %3& ��(!#�����@& ��
$&
"
'�� 
5�26!��<E�	:)5+��F8&�2
(�D	�	+3��
5�	2  5��'3(�D	�7��+(!#����	 6!�� �7�5+3��++� ��	�;	/$��	
+35��4�24!�/$�2����	) !�	5!	�#0(�D	�3(��5�	
!
/	��''7��	/	&!#��#1:�&�:2&
���&�:25+��(�D	$%8;	(�8& 
�+
��+
��+72� (�80&�&	��	����������#0 15 	����
�'(!�	�
 $
�&� ���5+3��0 (��4!�(@�
�
��
�'
5+3�2&�
'� �#�
��; �
�@�;	�	5F�$
���� ��
��7�5&�5+	��� /	�� �.�.1763��0 (��4!��&��:)(�#�
&
"
	���(�8&���; ��!/	��#�&(���
(�	8&�+� '
�� �
�('?!�� /	�� �.�.1867�#�
�����@& &
"

	���@& &� ��� 3 5�2 @�;	5+3�3(��5�	
!
�?F8&��
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