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7KH�GLJLWL]DWLRQ�RI�SRSXODWLRQ�KHDOWK�GDWD�KDV�OHG�WR�D�ODUJH�DPRXQW�
RI� ³ELJ� GDWD´� DQG� VWLPXODWHG� D� UDSLG� JURZWK� RI� GDWD� VFLHQFH� LQ�
PHGLFLQH��'DWD�LV�JHQHUDWHG�LQ�KLJK�YROXPH��LQ�D�ODUJH�YDULHW\�RI�
IRUPDWV�� DQG� DPDVVHV� VR� IDVW� WKDW� LW� FDQQRW� EH� DQDO\]HG� XVLQJ�
WUDGLWLRQDO� GDWD�SURFHVVLQJ�PHWKRGV� �����7KH�FRPELQDWLRQ�RI� ELJ�
GDWD�� WKH� H[SRQHQWLDO� JURZWK� RI� FRPSXWDWLRQDO� SRZHU� ���� DQG�
WKH� DYDLODELOLW\� RI� RSHQ�VRXUFH� SURJUDPPLQJ� WRROV� WRJHWKHU� ZLWK�
DGYDQFHV� LQ� PDFKLQH� OHDUQLQJ� DQG� DQDO\WLFV� WHFKQLTXHV� KDYH�
FUHDWHG�WKH�SHUIHFW�VWRUP�IRU�WKH�JURZLQJ�LPSRUWDQFH�RI�ELJ�GDWD�LQ�
KHDOWKFDUH��7XUQLQJ�WKLV�¿UHKRVH�RI�GDWD�LQWR�PHDQLQJIXO�LQVLJKWV�
FDQ� OHDG� WR� EHWWHU� GHFLVLRQ�PDNLQJ� LQ� WKH� FOLQLF�� SURYLGH� KLJKHU�
TXDOLW\�SDWLHQW�FDUH��DQG�XOWLPDWHO\�VDYH�OLYHV�

7KH� OLWHUDWXUH� FRQWDLQV�PDQ\�SDSHUV�RQ� WKH� YDOXH�DQG�YLVLRQ�RI�
ELJ�GDWD�LQ�PHGLFLQH�������DQG�LV�ULIH�ZLWK�UHDO�ZRUOG�DSSOLFDWLRQV�
H[HPSOLI\LQJ�WKH�SRZHU�RI�GDWD�VFLHQFH�HVSHFLDOO\�LQ�WKH�¿HOGV�RI�
PHGLFDO�LPDJH�SURFHVVLQJ��VLJQDO�SURFHVVLQJ��DQG�JHQRPLFV���������
+HUH��ZH�GR�QRW�ZLVK�WR�DGG�DQRWKHU�RYHUYLHZ�RI�WKH�EHQH¿WV�RI�
ELJ�GDWD�LQ�KHDOWKFDUH�DQG�LQVWHDG�RႇHU�WKH�UHDGHU�D�QRQ�WHFKQLFDO��
VWHS�E\�VWHS�XQGHUVWDQGLQJ�RI� WKH�SURFHVVHV�E\�ZKLFK�RXU� WHDP�
XVHV� ODUJH� GDWDVHWV� WR� OHDG� WR� DFWLRQDEOH� LQVLJKWV� IRU� PHGLFDO�
SURIHVVLRQDOV�LQ�DQ�HႇRUW�WR�GHFUHDVH�LQVWDQFHV�RI�VXGGHQ�LQIDQW�
GHDWK� V\QGURPH� �6,'6�� DQG� VXGGHQ� XQH[SHFWHG� LQIDQW� GHDWK�
�68,'��� 7KLV� KDV� EHHQ� SRVVLEOH� WKURXJK� D� XQLTXH� FROODERUDWLYH�
SDUWQHUVKLS�EHWZHHQ�UHVHDUFKHUV�DW�6HDWWOH�&KLOGUHQ¶V�5HVHDUFK�
,QVWLWXWH��GDWD�VFLHQWLVWV�DW�0LFURVRIW��DQG�WRS�PHGLFDO�UHVHDUFKHUV�
LQ�WKH�6,'6�68,'�¿HOG���

2XU�SULPDU\�GDWD�VRXUFH�KDV�EHHQ�WKH�%LUWK�&RKRUW�/LQNHG�%LUWK�
±� ,QIDQW�'HDWK�GDWD�¿OHV� �SXEOLFO\�DYDLODEOH� WKURXJK� WKH�&HQWHUV�
IRU�'LVHDVH�&RQWURO¶V�1DWLRQDO�&HQWHU� IRU�+HDOWK�6WDWLVWLFV� ������
$�GDWD�VFLHQWLVW�VWDUWV�E\�XSORDGLQJ�GDWD� IURP�HYHU\� OLYH�ELUWK� LQ�
WKH�8QLWHG�6WDWHV� IRU� DQ\� QXPEHU� RI� \HDUV� EHWZHHQ�����������
�WKH�PRVW� FXUUHQW� \HDU� DYDLODEOH��� �7KLV� LQFOXGHV� D� WRWDO� RI� RYHU�
���PLOOLRQ�OLYH�ELUWKV�SHU�\HDU��,I�WKHUH�LV�DQ�HDUO\�GHDWK��WKH�GHDWK�
FHUWL¿FDWH� LV� OLQNHG� WR� WKH�ELUWK� FHUWL¿FDWH�� VR�ZH�FDQ�VHDUFK� IRU�
FDXVH�RI�GHDWK�FRGHV�HVWDEOLVKHG�LQ�WKH�,QWHUQDWLRQDO�&ODVVL¿FDWLRQ�
RI�'LVHDVHV���WK�HGLWLRQ��,&'�����WKDW�DUH�VSHFL¿F�WR�WKH�XPEUHOOD�
FDWHJRU\� µ68,'¶� LQFOXGLQJ� 6,'6� �5����� XQNQRZQ� RU� LOO�GH¿QHG�
FDXVH�RI�GHDWK��5�����DQG�DFFLGHQWDO�VWUDQJXODWLRQ�RU�VXႇRFDWLRQ�
LQ�EHG� �:�����7KHUH�DUH�DSSUR[LPDWHO\�������FDVHV�RI�68,'� LQ�

WKH�8QLWHG�6WDWHV�DQQXDOO\���:KLOH�LQVWDQFHV�RI�D�6,'6�GLDJQRVLV�
KDYH� GHFUHDVHG�� WKH� QXPEHU� RI�5��� DQG�:��� GLDJQRVHV� KDYH�
LQFUHDVHG� �D�SKHQRPHQRQ�FDOOHG� µGLDJQRVWLF� VKLIW¶� RU� µGLDJQRVWLF�
WUDQVIHU¶�������VXFK�WKDW�RYHUDOO�68,'�FDVHV�KDYH�EHHQ�VWDJQDQW�
IRU�WKH�ODVW�FRXSOH�RI�GHFDGHV��

$IWHU� XSORDGLQJ�� WKH� GDWD� LV� VWRUHG� LQ� D� FORXG�EDVHG� GDWDEDVH�
XVLQJ�0LFURVRIW�$]XUH��7KH�SXEOLFO\�DYDLODEOH�GDWD�LV�GHLGHQWL¿HG��
PHDQLQJ�WKDW�LW�GRHV�QRW�LQFOXGH�DQ\�SULYDWH��SHUVRQDOO\�LGHQWLI\LQJ�
LQIRUPDWLRQ�VXFK�DV�QDPHV��DGGUHVVHV��JHRJUDSKLF�ORFDWLRQV��HWF��
'DWD�VFLHQWLVWV�FDQ�WKHQ�SXOO�VXEVHWV�RI�WKH�GDWD�IURP�WKH�GDWDEDVH�
DQG�XVH�SURJUDPPLQJ�ODQJXDJHV��VXFK�DV�3\WKRQ�RU�5��DQG�RSHQ�
VRXUFH�OLEUDULHV�WR�EHJLQ�SUHOLPLQDU\�DQDO\VLV���

:KHWKHU� D� VSHFL¿F� K\SRWKHVLV� LV� LQ� PLQG� RU� QRW�� WKH� ¿UVW� VWHS�
LQYROYHV� GDWD� H[SORUDWLRQ� WR� VWDUW� WR� OHDUQ� SDWWHUQV� DQG� ORRN� IRU�
DQRPDOLHV�RU�PLVVLQJ�GDWD���$W�WKLV�VWDJH�WKH�GDWD�VFLHQWLVW�LV�RIWHQ�
LQ� FORVH� FRPPXQLFDWLRQ� ZLWK� FROOHDJXHV� DQG� PHGLFDO� H[SHUWV�
WR� EHWWHU� IRUPDOL]H� WKH� K\SRWKHVLV�� TXHVWLRQ�� DQG� EHVW� DQDO\VLV�
PHWKRG�IRU�REWDLQLQJ�UHVXOWV���7KH�JRDO�LV�WR�SURGXFH�QRYHO�¿QGLQJV�
WKDW�DUH��RI�FRXUVH��FOLQLFDOO\�UHOHYDQW�

6RPH�VSHFLDO�WHFKQLTXHV�DUH�QHFHVVDU\�GXH�WR�WKH�IDFW�WKDW�68,'�
LV�D�UDUH�HYHQW���,Q������������RI�OLYH�ELUWKV�GLHG�RI�68,'�LQ�WKH�
86��,I�WKH�GDWD�VFLHQWLVW�ZDQWHG�WR�EXLOG�D�PRGHO�WKDW��IRU�H[DPSOH��
SUHGLFWHG�68,'�ULVN�E\�WKH�QXPEHU�RI�FLJDUHWWHV�D�PRWKHU�VPRNHG�
GXULQJ�SUHJQDQF\��WKH�PRGHO�FRXOG�QRW�EH�WUDLQHG�XVLQJ�WKH�ZKROH�
SRSXODWLRQ��7KH�PDFKLQH� OHDUQLQJ�PRGHO�RSWLPL]HV� IRU�DFFXUDF\��
SUHFLVLRQ��DQG�UHFDOO�IRU�SUHGLFWLQJ�µ68,'¶�YV��µQRW�68,'¶��DQG�WKXV�
WKH�EHVW�PRGHO�ZRXOG�³OHDUQ´�WR�SUHGLFW�µQRW�68,'¶�RQ�HYHU\�GDWD�
SRLQW�JLYLQJ�DQ�DFFXUDF\�UDWLQJ�RI����������7R�DYRLG�WKLV�LVVXH��ZH�
XVH�D� WHFKQLTXH�FDOOHG�GRZQ�VDPSOLQJ��ZKHUHLQ� WKH�PRGHO�XVHV�
D�UHSUHVHQWDWLYH�VDPSOH�RI�QRQ�68,'�LQIDQWV�DERXW����WLPHV�WKH�
VL]H�RI�WKH�68,'�SRSXODWLRQ��7KLV�W\SH�RI�PRGHO�FDQQRW�EH�XVHG�
WR� ³SUHGLFW´� 68,'� LQ� WKH� UHDO� ZRUOG�� KRZHYHU�� VWDWLVWLFV� VXFK� DV�
DGMXVWHG�RGGV�UDWLR�DUH�UHOLDEOH��

:ULWLQJ�FRGH�FDQ�EH� WHGLRXV��EXW� UXQQLQJ� WKH�FRGH� LV�RIWHQ�YHU\�
IDVW���%HFDXVH�RI�WKLV��LW�LV�XVXDOO\�ZRUWK�LW�WR�WU\�VHYHUDO�NLQGV�RI�
PRGHOV� WR� VHH�ZKDW�ZRUNV� EHVW�ZLWK� WKH� GDWD�� � )RU� H[DPSOH�� LI�
ZH�DUH� WU\LQJ� WR� XQGHUVWDQG�ZKLFK� IHDWXUHV�DUH�DVVRFLDWHG�ZLWK�
LQFUHDVHG� RU� GHFUHDVHG� ULVN� RI� 68,'� RU� FDOFXODWH� WKH� DGMXVWHG�
RGGV� UDWLR� RI�68,'� LQ� RQH�SRSXODWLRQ� FRPSDUHG� WR� DQRWKHU�� RXU�
WHDP�KDV�XVHG� ORJLVWLF� UHJUHVVLRQ��JHQHUDOL]HG�DGGLWLYH�PRGHOV��
DQG�%D\HVLDQ�QHWZRUNV�DV�ZHOO�DV�RWKHU�VWDQGDUG�FODVVL¿HUV�OLNH�
UDQGRP�IRUHVW�DQG�VXSSRUW�YHFWRU�PDFKLQHV��

)URP�KHUH��ZH�ZRUN�WR�FRPSLOH�D�YDOXDEOH�VWRU\��RIWHQ�FRQVXOWLQJ�
ZLWK� SHGLDWULFLDQV�� HSLGHPLRORJLVWV�� DQG� PHGLFDO� UHVHDUFKHUV� WR�
JHW� IHHGEDFN� RQ� ZKDW� LV� LQWHUHVWLQJ�� QRYHO�� DQG� DFWLRQDEOH�� � ,Q�
RWKHU�ZRUGV��KRZ�GR�ZH�JR�IURP�³VWDWLVWLFDOO\�VLJQL¿FDQW´�WR�³WKLV�LV�
ZKDW�WKLV�PHDQV�IRU�\RXU�SDWLHQWV´��
�
2QH�RI�WKH�EHVW�H[DPSOHV�RI�WKLV�MRXUQH\�HQG�WR�HQG�LV�D�PDQXVFULSW�
WKDW� ZDV� SXEOLVKHG� E\� PHPEHUV� RI� RXU� WHDP� LQ� $SULO� ���������

Clinical Pearl: “What Does Research Analysis of “Big Data” 
Really Mean to the Pediatric Provider Regarding Sudden 

Unexpected Infant Death and Safe Sleep Recommendations?

3HHU�5HYLHZHG

“This has been possible through a 
unique collaborative partnership between 
researchers at Seattle Children’s 
Research Institute, data scientists at 
Microsoft, and top medical researchers in 
WKH�6,'6�68,'�¿HOG�”
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7KH� DVVRFLDWLRQ� EHWZHHQ� PDWHUQDO� VPRNLQJ� DQG� DQ� LQFUHDVHG�
ULVN�RI�68,'�KDV�EHHQ�ZHOO�GRFXPHQWHG��KRZHYHU��VLQFH�ZH�DUH�
ZRUNLQJ�ZLWK� VXFK� ODUJH� GDWD� VHWV��ZH�ZHUH� DEOH� WR� GH¿QH� WKLV�
UHODWLRQVKLS� ZLWK� PXFK� KLJKHU�� VLQJOH�FLJDUHWWH� UHVROXWLRQ�� � :H�
IRXQG�WKDW�VPRNLQJ�D�VLQJOH�FLJDUHWWH�D�GD\��RQ�DYHUDJH��GXULQJ�
SUHJQDQF\�GRXEOHV�WKH�ULVN�RI�68,'���7KHUH�ZDV�D�OLQHDU�LQFUHDVH�
LQ�ULVN�EHWZHHQ�VPRNLQJ���DQG����FLJDUHWWHV���6PRNLQJ�LQ�WKH���
PRQWKV�EHIRUH�SUHJQDQF\�DQG�TXLWWLQJ�E\� WKH� ¿UVW� WULPHVWHU� VWLOO�
LQFUHDVHG�68,'�ULVN�E\�DSSUR[LPDWHO\�������'HFUHDVLQJ�FLJDUHWWH�
FRQVXPSWLRQ� GXULQJ� SUHJQDQF\� GHFUHDVHG� 68,'� ULVN�� 7KURXJK�
WKLV� VWRU\� ZH� ZHUH� DEOH� WR� SURYLGH� VROLG�� DFWLRQDEOH� GDWD� DQG�
DVNHG�FOLQLFLDQV�WR���� �XUJH�SDWLHQWV� WR�TXLW�VPRNLQJ�ZHOO�EHIRUH�
WU\LQJ�WR�EHFRPH�SUHJQDQW�����XQHTXLYRFDOO\�WHOO�SDWLHQWV�WKDW�WKH�
EHVW�ZD\�WR�ORZHU�68,'�ULVN�LV�WR�TXLW�VPRNLQJ��DQG����WHOO�SDWLHQWV�
WKDW�UHIXVH�RU�DUH�XQDEOH�WR�TXLW�WKDW�HYHQ�UHGXFLQJ�WKH�QXPEHU�RI�
FLJDUHWWHV�PDNHV�D�SRVLWLYH�GLႇHUHQFH���

7KDQNV� WR� WKLV� LQFUHGLEOH� SDUWQHUVKLS�� ZH� FXUUHQWO\� KDYH� WZR�
SXEOLVKHG�PDQXVFULSWV� ��������� WZR� LQ� WKH� UHYLHZ� SURFHVV�� DQG�
VHYHUDO� LQ� YDULRXV� VWDJHV� RI� DQDO\VLV�GUDIWLQJ�� � ,Q� DQ� HႇRUW� WR�
FRQWLQXH�WKH�PRPHQWXP�DQG�IRVWHU�QHZ�LGHDV�DQG�FROODERUDWLRQV��
6HDWWOH�&KLOGUHQ¶V�+RVSLWDO� DQG�0LFURVRIW� MRLQWO\� KRVW� DQ� DQQXDO�
³6,'6�6XPPLW´��D�WZR�GD\�FRQIHUHQFH�GHGLFDWHG�WR�6,'6��68,'��
DQG�LQIDQW�PRUWDOLW\�LQ�6HDWWOH��:H�EULQJ�WRJHWKHU�UHVHDUFKHUV��GDWD�
VFLHQWLVWV��FOLQLFLDQV��JHQHWLFLVWV��SDWKRORJLVWV��PHGLFDO�H[DPLQHUV��
DQG�ELRLQIRUPDWLFLDQV�WR�SUHVHQW�WKHLU� ODWHVW�UHVHDUFK�DQG�WDFNOH�
WKH�LVVXHV�IURP�PXOWLSOH�DQJOHV�RI�H[SHUWLVH��

:H�EHOLHYH�WKDW�WKLV�SDUWQHUVKLS�FDQ�VHUYH�DV�D�WHPSODWH�PRGHO�IRU�
D�KRVW�RI�RWKHU�LVVXHV��IRU�H[DPSOH�GLDEHWHV��FDQFHU��RU�WKH�FXUUHQW�
RSLRLG�HSLGHPLF�� �:LWK�HYHU�LQFUHDVLQJ�DPRXQWV�RI�PHGLFDO�GDWD�
EHLQJ�FROOHFWHG�DQG�GDWD�VFLHQFH�DV�RQH�RI� WKH� IDVWHVW�JURZLQJ�
FDUHHU� ¿HOGV�� WKH� WLPH� LV� ULSH� WR� OHYHUDJH�ELJ�GDWD� WR�KHOS�GULYH�
HYLGHQFH�EDVHG�FDUH�DQG�SUHYHQWLRQ�
�
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