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H154 An Analysis of the Causal Relationship Between Maternal/Prenatal Cocaine Use 
and Stillbirth:  Results of a National Hospital Database Study

Frank A. Franklin, PhD*, Forensic Research & Analysis, 425 NW 10th Avenue, Ste 306, Portland, OR 97209-3128; and Michael 

Freeman, MD, PhD, 425 NW 10th Avenue, Ste 306, Portland, OR 97209

7KH�JRDO�RI�WKLV�SUHVHQWDWLRQ�LV�WR�GHVFULEH�WKH�FRQWULEXWLRQ�RI�PDWHUQDO�SUHQDWDO�FRFDLQH�H[SRVXUH�WR�VWLOOELUWK�ULVN�XVLQJ�QDWLRQDO�
hospital data.  After attending this presentation, attendees will better understand an issue increasingly encountered by medical examiner 
RI¿FHV�� �ZKHWKHU�PDWHUQDO�SUHQDWDO� FRFDLQH� H[SRVXUH� LV� D� FDXVH�RI� VWLOOELUWK� DQG��ZKHQ� VXFK�H[SRVXUH� LV� IRXQG� LQ� WKH� LQVWDQFH�RI� D�
stillbirth, whether the exposure can be ruled the sole cause of the stillbirth.

This presentation will impact the forensic science community, as well as those who represent disadvantaged populations, by 
elucidating the causal association between maternal/prenatal cocaine exposure and stillbirths.

3UHQDWDO�LOOLFLW�VXEVWDQFH�XVH��LQFOXGLQJ�WKH�XVH�RI�FUDFN�FRFDLQH��KDV�EHFRPH�WKH�IRFXV�RI�UHFHQW�OHJLVODWLYH�DWWHQWLRQ�LQ�D�QXPEHU�
of states in recent years.  In some states, the occurrence of a stillbirth coinciding with maternal and thus fetal exposure to cocaine, is 
considered evidence of homicide.  Because stillbirth occurs both with and without maternal/prenatal cocaine exposure, it is fallacious 
WR� FRQVLGHU� VXFK�H[SRVXUH� WKH�HQWLUHW\�RI� WKH�FDXVH�RI� D� VXEVHTXHQW� VWLOOELUWK�ZLWKRXW�¿UVW� FRQVLGHULQJ� WKH�PDJQLWXGH�RI� FRPSHWLQJ�
causal factors.  Without accurate information on cause, there is no way to determine the manner of death in a case of stillbirth following 
PDWHUQDO�SUHQDWDO�FRFDLQH�H[SRVXUH��DEVHQW�WR[LFRORJ\�¿QGLQJV�LQGLFDWLQJ�D�IDWDO�GRVH��

6WLOOELUWK��GH¿QHG�DV�D�IHWDO�GHDWK�RFFXUULQJ�DW����RU�PRUH�ZHHNV�RI�JHVWDWLRQ��LV�D�UHODWLYHO\�FRPPRQ�DGYHUVH�SUHJQDQF\�RXWFRPH�
in the United States.1  In 2005, a stillbirth rate 6.22 fetal deaths per 1,000 live births was reported in the United States, totaling 25,894 
deaths.2  Stillbirth occurs disproportionately among the disadvantaged and women of color.1  Although the etiology of stillbirth in 
individual cases is often unclear, a number of associated factors, including poverty, single motherhood, inadequate prenatal care, 
maternal age, infection, obesity, diabetes, thrombophilia, fetal genetic or structural abnormalities, and umbilical cord abnormalities have 
EHHQ�LGHQWL¿HG���0DWHUQDO�V\SKLOLV�LQIHFWLRQ�LV�VWURQJO\�DVVRFLDWHG�ZLWK�VWLOOELUWK��EXW�LW�LV�D�UDUH�FDVH��LQ�������WKHUH�ZHUH�����FDVHV�RI�
congenital syphilis reported in the United States, of which only 25 (6%) were stillborn.3

7KH�UHODWLRQVKLS�EHWZHHQ�PDWHUQDO�FRFDLQH�H[SRVXUH�DQG�VWLOOELUWK�ULVN�LV�LQFRPSOHWHO\�H[SORUHG�DW�WKH�SUHVHQW�WLPH���8VLQJ�D�FDVH�
FRQWURO�GHVLJQ�0LOOHU�DQG�FROOHDJXHV�H[DPLQHG�VWLOOELUWKV�RFFXUULQJ�DW�DQ�XUEDQ�KRVSLWDO�LQ�/RXLVLDQD�LQ������4  That study reported the 
RGGV�RI�VWLOOELUWK�DPRQJ�WKH�FRFDLQH�H[SRVHG�JURXS�DV�D�QRQ�VLJQL¿FDQW�����������&,���������������,Q�D�ODWHU�VWXG\�OLQNLQJ�ELUWK�DQG�GHDWK�
FHUWL¿FDWHV��:ROIH�HW�DO��UHSRUWHG�D�QRQ�VLJQL¿FDQW�RGGV�UDWLR�RI����������&,�������������IRU�IHWDO�GHDWK�DQG�IHWDO�FRFDLQH�H[SRVXUH�LQ�WKH�
univariate analysis.5  A multivariate analysis that accounted for confounding variables demonstrated a counterintuitive protective effect 
�25����������&,���������������)OHQDG\�DQG�FROOHDJXHV�UHSRUWHG�D�VLJQL¿FDQW�DVVRFLDWLRQ�EHWZHHQ�LOOLFLW�GUXJ�XVH�DQG�VWLOOELUWK��EXW�GLG�QRW�
provide an analysis of cocaine use individually.6

'HVSLWH�WKH�IDFW�WKDW�FRFDLQH�XVH�GXULQJ�SUHJQDQF\�LV�DVVRFLDWHG�ZLWK�DGYHUVH�RXWFRPHV�VXFK�DV�ORZ�ELUWK�ZHLJKW��SUHWHUP�ELUWK��DQG�
small-for-gestational-age status, there are several issues that obscure the relationship between cocaine use and stillbirth.7  Polydrug use 
DQG�VRFLRHFRQRPLF�IDFWRUV�PDNH�LW�FKDOOHQJLQJ�WR�GLVWLQJXLVK�WKH�HIIHFWV�EHWZHHQ�FRFDLQH�DQG�RWKHU�VRFLRHFRQRPLF��HWKQLF��DQG�KHDOWK�
IDFWRUV�FRPPRQO\�DVVRFLDWHG�ZLWK�FRFDLQH�XVH���$GGLWLRQDOO\��WKH�SUHVHQFH�DQG�GHJUHH�RI�PDWHUQDO�FRFDLQH�XVH�LV�GLI¿FXOW�WR�PHDVXUH�

7R�IXUWKHU�H[SORUH�WKLV�UHODWLRQVKLS��DQ�DQDO\VLV�RI�KRVSLWDO�LQSDWLHQW�ELUWK�GDWD�ZDV�SHUIRUPHG���'DWD�IURP�WKH�1DWLRQZLGH�,QSDWLHQW�
6DPSOH�'DWDEDVH��1,6��RI�WKH�+HDOWKFDUH�8WLOL]DWLRQ�3URMHFW�RI�WKH�$JHQF\�IRU�+HDOWKFDUH�5HVHDUFK�DQG�4XDOLW\�RI�WKH�8QLWHG�6WDWHV�
'HSDUWPHQW�RI�+HDOWK�ZDV�DFFHVVHG�� �7KH�1,6�LV�D�SXEOLFO\�KHOG�GDWDEDVH�FRQWDLQLQJ�GDWD�IURP�DSSUR[LPDWHO\�HLJKW�PLOOLRQ�8QLWHG�
States hospital stays each year in 45 states, or approximately a 20% sample of all hospital discharges.  The NIS data allow for a national 
HVWLPDWH�RI�WKH�LQFLGHQFH��ULVN�IDFWRUV��RXWFRPHV��DQG�RWKHU�YDULDEOHV�SHUWDLQLQJ�WR�DOO�FRQGLWLRQV�VHHQ�LQ�86�KRVSLWDOV�� �$�XQLYDULDWH�
DQDO\VLV�RI�WKH�FRQWULEXWLRQ�RI�PDWHUQDO�FRFDLQH�SUHVHQFH�WR�VWLOOELUWK�ULVN��DORQJ�ZLWK�RWKHU�NQRZQ�ULVN�IDFWRUV��ZDV�FRQGXFWHG���7KHVH�
¿QGLQJV�ZHUH�XVHG�WR�FRQVWUXFW�DQ�DGMXVWHG�PRGHO�RI�FRFDLQH�H[SRVXUH�DV�D�FDXVH�RI�VWLOOELUWK��XVLQJ�ELQRPLDO�ORJLVWLF�UHJUHVVLRQ�

7KH�SUHOLPLQDU\�UHVXOWV�RI�WKLV�DQDO\VLV�UHVXOWHG�LQ�DQ�RGGV�UDWLR�RI�����������&,��������������HTXLYDOHQW�WR�DQ�DWWULEXWDEOH�ULVN�RU�
probability of causation of 37%.  Thus, the result of this preliminary analysis indicates that the presence of maternal/prenatal cocaine use 
in a case of stillbirth does not even account for more than 50% of the cause of the stillbirth.  Further analysis is needed to examine the 
interaction of a wider variety of predictive factors. 



* Presenting Author

Pathology/Biology Section - 2015

Copyright 2015 by the AAFS. Unless stated otherwise, noncommercial photocopying of editorial published in this periodical is permitted by AAFS. 
Permission to reprint, publish, or otherwise reproduce such material in any form other than photocopying must be obtained by AAFS. 

976

References:
1. 6WLOOELUWK� &ROODERUDWLYH� 5HVHDUFK�1HWZRUN�:ULWLQJ�*URXS�� &DXVHV� RI�'HDWK�$PRQJ� 6WLOOELUWKV�� JAMA: the Journal of the 

American Medical Association�������������������
2. 0DF'RUPDQ��0DUWLQ�)���.LUPH\HU��6KDURQ��0DF'RUPDQ��0��)���DQG�.LUPH\HU��6��)HWDO�DQG�3HULQDWDO�0RUWDOLW\��8QLWHG�6WDWHV��

2005. Natl Vital Stat ReS�����������������
3. &HQWHUV�IRU�'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ��&RQJHQLWDO�6\SKLOLV�8QLWHG�6WDWHV�������������MMWR Morbid Mortal Wkly Rep 

��������
4. 0LOOHU��-��0���%RXGUHDX[��0��&���DQG�5HJDQ��)��$��$�&DVH�&RQWURO�6WXG\�RI�&RFDLQH�8VH�LQ�3UHJQDQF\��American Journal of 

Obstetrics and Gynecology�������������������
5. :ROIH��(OOHQ�/���'DYLV��7KRPDV��*X\GLVK��-RVHSK��DQG�'HOXFFKL��.HYLQ�/��0RUWDOLW\�5LVN�$VVRFLDWHG�:LWK�3HULQDWDO�'UXJ�DQG�

Alcohol Use in California. Journal of Perinatology�������������������
6. )OHQDG\��9���.RRSPDQV��/���0LGGOHWRQ��3���)URHQ��-��)���6PLWK��*��&���*LEERQV��.���&RRU\��0���*RUGRQ��$���(OOZRRG��'���0F,QW\UH��

+��'���)UHWWV��5���DQG�(]]DWL��0��0DMRU�5LVN�)DFWRUV�IRU�6WLOOELUWK�LQ�+LJK�,QFRPH�&RXQWULHV��$�6\VWHPDWLF�5HYLHZ�DQG�0HWD�
$QDO\VLV�(',725,$/�&200(17��Obstetrical & Gynecological Survey������������������

7. *RXLQ��.���0XUSK\��.���DQG�6KDK��3��6��(IIHFWV�RI�&RFDLQH�8VH�'XULQJ�3UHJQDQF\�RQ�/RZ�%LUWKZHLJKW�DQG�3UHWHUP�%LUWK��
6\VWHPDWLF�5HYLHZ�DQG�0HWDDQDO\VHV��American Journal of Obstetrics and Gynecology�������������

Cocaine, Stillbirth, Forensic Epidemiology


