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E38 Theoretical Evaluation of the Use of the Bloodstain Pooling Method as a Screening 
Technique

Khudooma S. Al Na’imi, MSc*, Abu Dhabi Police General Directorate, Forensic Bio Sect, Forensic Evidence, PO Box 66722, Al Ain 

City - Abu Dhabi, UNITED ARAB EMIRATES; Zaina Alhattali, MSc*, Forensic Evidence Department, Abu Dhabi Police, Abu Dhabi, 

UNITED ARAB EMIRATES; Anwar M. Siddiqi, MSc, Abu Dhabi, PO Box 253, Abu Dhabi, UNITED ARAB EMIRATES; and Mahmoud 

B. Al Sharairi, BS, Abu Dhabi Police GHQ, PO Box 253, Abu Dhabi, UNITED ARAB EMIRATES

After attending this presentation, attendees will understand the theory of the method which is used in sampling large numbers of 
bloodstains following blood-pattern analysis through pooling techniques as a screening method.  The possible obstacles of this technique 
and its positive side will be discussed.

This presentation will impact the forensic science community by reviewing the method of using blood-pattern analysis in sampling 
EORRGVWDLQV�DQG�WKH�XVH�RI�SRROLQJ�WHFKQLTXHV�WR�FKHFN�IRU�WKH�SUHVHQFH�RI�VWDLQV�IURP�GLIIHUHQW�FRQWULEXWRUV�

7KHUH�LV�D�FRQWLQXRXV�HIIRUW�WR�PDNH�IRUHQVLF�WHVWLQJ�PRUH�HI¿FLHQW�DQG�HFRQRPLFDO�DQG�WR�ORZHU�WXUQ�DURXQG�WLPH�DQG�FRVW���7KLV�
LV�HVSHFLDOO\�LPSRUWDQW�LQ�FDVHV�WKDW�LQFOXGH�ODUJH�QXPEHUV�RI�EORRGVWDLQV�EHLQJ�VXEPLWWHG�IRU�WHVWLQJ���'LIIHUHQWLDWLQJ��VDPSOLQJ��DQG�
LGHQWL¿FDWLRQ�RI�GLIIHUHQW�FRQWULEXWRUV�RI�EORRGVWDLQV�DUH� LPSRUWDQW�IRU�PRUH�DFFXUDWH�FULPH�VFHQH�UHFRQVWUXFWLRQ�DQG�WR� LGHQWLI\�WKH�
suspect or other persons related to the case.

Large numbers of bloodstains can be encountered in a multitude of crime scene-related areas such as clothes, different surfaces, 
WRROV��DQG�WKH�KXPDQ�ERG\���7KH�6FLHQWL¿F�:RUNLQJ�*URXS�RQ�%ORRGVWDLQ�3DWWHUQ�$QDO\VLV��6:*67$,1��LGHQWL¿HG�PXOWLSOH�W\SHV�RI�
stain patterns which can be detected including altered drop, projected pattern, satellite stain, splash stain, swipe stain, transfer stain, 
VZLSH�SDWWHUQ��EXEEOH�ULQJ��FDVW�RII�SDWWHUQ��GULS��VWDLQ��SDWWHUQ��DQG�WUDLO���ÀRZ�SDWWHUQ��LPSDFW�SDWWHUQ��LQVHFW�VWDLQ��DQG�FHVVDWLRQ�FDVW�
off patterns.  Similar and different blood patterns from the same or different persons can be found either at the crime scene or on the 
collected evidence.  Blood patterns can be used to differentiate between possible sources, but may be less helpful when the information 
DERXW�WKH�FDVH�FLUFXPVWDQFHV�DUH�OLPLWHG�RU�LQFRUUHFW��PDNLQJ�VDPSOLQJ�EDVHG�RQ�%ORRGVWDLQ�3DWWHUQ�$QDO\VLV��%3$��OHVV�HIIHFWLYH�

5HOLDELOLW\�RI�%3$�ZDV�H[DPLQHG�E\�D�8QLWHG�6WDWHV�'HSDUWPHQW�RI�-XVWLFH�UHSRUW�ZKLFK�LQGLFDWHG�WKDW�FRQWH[WXDO�LQIRUPDWLRQ�FDQ�
DIIHFW�WKH�DQDO\VWV¶�FRQFOXVLRQV��ZKLFK�LV�D�FRQ¿UPDWRU\�ELDV�1  This could show the need for a more quantitative method to be followed 
in the sampling decision. 

The challenges reported by different experts in examining large numbers of bloodstains include the time-consuming nature of such 
VDPSOLQJ�IRU�'1$��ZKHQ�WKHUH�LV�OHVV�UHOLDELOLW\�RQ�%3$���7R�VROYH�WKLV�LVVXH��WKHUH�LV�D�QHHG�IRU�D�VWDLQ�VFUHHQLQJ�PHWKRG�WR�FKHFN�IRU�
WKH�SUHVHQFH�RI�D�PL[WXUH�RU�D�VLQJOH�SUR¿OH�

7KH�SRROLQJ�VDPSOHV� WHFKQLTXH��VXJJHVWHG�E\�'RUIPDQ�LQ������� LV�D�NQRZQ�PHWKRG�LQ�JHQHWLFV�DQG�FKHPLVWU\�ZKLFK�H[DPLQHV�
members of a large population based on group testing theory.2��,W�ZDV�'RUIPDQ¶V�SURSRVHG�SRROLQJ�IRU�EORRG�VDPSOHV�RI�JURXSV�RI�PHQ�
inducted into the military service that tested the combined blood samples for antigens to identify the presence of syphilis.3  Currently, this 
method is used in biological testing, such as mutation detection.4  Forensically, based on this method, groups of bloodstain are pooled 
DQG�WHVWHG�IRU�PL[WXUH�SUR¿OH��

:KHQ�UHTXLUHG��VWDLQV�DUH�FODVVL¿HG� LQWR�JURXSV��HLWKHU�RQ� WKH�EDVLV�RI� WKH�EORRG�SDWWHUQ�V��RU�RI� WKHLU� ORFDWLRQ�� �(DFK�JURXS�RI�
VDPSOHV�LV�WDNHQ�XVLQJ�HLWKHU�D�ZHW�VZDE�RU�E\�H[FLVLQJ�D�VPDOO�SLHFH�RI�WKH�PDWHULDO���(DFK�JURXS�RI�VDPSOHV�LV�WKHQ�SRROHG�WRJHWKHU�IRU�
'1$�DQDO\VLV���,Q�WKH�FDVH�RI�WKH�SRRO�VKRZLQJ�D�VLQJOH�SUR¿OH��WKHUH�ZLOO�EH�QR�IXWXUH�WHVWLQJ���7KH�VDPSOHV�QXPEHU�LQ�RQH�SRRO�ZLOO�
increase if there is a higher possibility of a single contributor, but the samples number will decrease in cases where there is a higher 
SRVVLELOLW\�RI�PRUH�WKDQ�RQH�FRQWULEXWRU���,I�WKH�SRRO�RI�D�JURXS�LQGLFDWHV�D�PL[HG�SUR¿OH��HDFK�VWDLQ�LQ�WKH�JURXS�ZLOO�EH�IXUWKHU�DVVLVWHG�
and resampled individually to locate the bloodstain which may have caused the mixture.

7KH�DGYDQWDJHV�RI� WKLV�PHWKRG�LQFOXGH�OHVV� WHVWLQJ�UHTXLUHG�� WKH�DELOLW\� WR�VFUHHQ�ODUJH�QXPEHUV�RI�EORRGVWDLQV��TXLFNHU�UHVXOWV��
OHVV�PDQXDO�HIIRUW��UHGXFHG�FRVW��DQG�TXLFNHU�ORFDWLRQ�RI�GLIIHUHQW�FRQWULEXWRU¶V�EORRGVWDLQV���7KH�XVH�RI�WKH�SRROLQJ�PHWKRG�KDV�VHYHUDO�
FKDOOHQJHV�LQFOXGLQJ�SRRO�JURXS�VL]H��HTXLYDOHQW�TXDQWLW\�RI�'1$�IURP�HDFK�EORRGVWDLQ��GHJUDGDWLRQ�RI�VRPH�PL[HG�EORRGVWDLQV��PLVVLQJ�
SUR¿OH���DQG�PDVNHG�DOOHOH�E\�PDMRU�SUR¿OH���7KH�FRQGLWLRQV�ZKLFK�FDQ�DIIHFW�XVLQJ�WKH�SRROLQJ�WHFKQLTXH�LQFOXGH�WKH�VDPSOH�TXDQWLW\��
FRQWDPLQDWLRQ� LVVXHV�� VWDLQ� VL]H�� VWDLQ� ORFDWLRQ�� FDVH� UHTXLUHPHQWV�� QXPEHU� RI� FRQWULEXWRUV�� XQNQRZQ� VXVSHFWV�� ODERUDWRU\� EXGJHW��
ODERUDWRU\�TXDOLW\�SURFHGXUHV��FDVH�VWUDWHJ\��DQG�UHVXOWV�UHWHQWLRQ�WLPH���0RUH�UHVHDUFK�LV�QHHGHG�WR�HYDOXDWH�WKLV�PHWKRG�IRUHQVLFDOO\�
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