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1RUWK�7UHQW�&DQFHU�5HYLHZ���0DSSLQJ�3DWLHQW�7UDYHO�7LPHV�

,QWURGXFWLRQ�
7KLV� UHSRUW� GHVFULEHV� WKH� PHWKRGV� DQG� WKH� UHVXOWV� RI� WKH� *,6� SURMHFW� XQGHUWDNHQ� WR�LGHQWLI\�WUDYHO�WLPHV�RI�SDWLHQWV�DWWHQGLQJ�1RUWK�7UHQW�&DQFHU�1HWZRUN�1+6�+RVSLWDO�7UXVWV����7KLV�PDSSLQJ�SURMHFW�LV�SDUW�RI�DQ�RYHUDOO�UHYLHZ�RI�&KHPRWKHUDS\�VHUYLFHV�LQ�1RUWK�7UHQW��7KH�IXOO�UHSRUW��-RVHSK��9��������5HSRUW�RQ�&DQFHU�7KHUDS\�6HUYLFHV�5HYLHZ�±�1RUWK�7UHQW�&DQFHU�1HWZRUN�'RQFDVWHU�+HDOWK�$XWKRULW\��,V�DYDLODEOH�IURP���KWWS���ZZZ�GRQFDVWHUKHDOWK�FR�XN�GRFXPHQWV�FKHPRWKHUDS\�FKHPRWKHUDS\BUHSRUW�SGI���
$LP�
7R�HVWLPDWH�WKH�WUDYHO�WLPHV�RI�FDQFHU�SDWLHQWV��%UHDVW��/XQJ�DQG�&RORUHFWDO��DWWHQGLQJ�1RUWK� 7UHQW� &DQFHU� 1HWZRUN� 1+6� +RVSLWDO� 7UXVWV� XVLQJ� WKUHH� ���PLQXWH� WUDYHO�LVRFKURQHV�������PLQXWHV��������PLQXWHV��������PLQXWHV��DURXQG�WKH�KRVSLWDO�WUXVWV�����
0HWKRGV�
'DWD�
6SDWLDO�7ZR�W\SHV�RI�VSDWLDO�GDWD�KDYH�EHHQ�XVHG��� /DUJH�VFDOH�26&$5�����������VFDOH��URDG�QHWZRUN�GDWD����&URZQ�&RS\ULJKW�2UGQDQFH� 6XUYH\�� LQFRUSRUDWLQJ� DOO� 0RWRUZD\V�� µ$¶�� µ%¶� DQG� PLQRU� URDGV��FRYHULQJ�1+6�([HFXWLYH�7UHQW�+HDOWK�5HJLRQ����XVHG�LQ�WKH�FDOFXODWLRQ�RI�WKH�WUDYHO�LVRFKURQHV��7KH�26&$5�GDWDVHW�ZDV�FRQVWUXFWHG�VSHFLILFDOO\�IRU�KLJKO\�DFFXUDWH�*,6�WUDYHO�WLPH�GLVWDQFH�RSHUDWLRQV���� ,QGLYLGXDO�XQLW�SRVWFRGH�GDWD��3RVW3RLQW������0DS,QIR�&RUSRUDWLRQ���XVHG�WR�JHRUHIHUHQFH� WKH� ORFDWLRQV� RI� WKH� FDQFHU� SDWLHQWV�� $� SRVWFRGH� RQ� DYHUDJH�FRQWDLQV���� WR���� LQGLYLGXDO�GRPHVWLF�GHOLYHU\�SRLQWV� �LQGLYLGXDO�DGGUHVVHV���DQG�LV�WKHUHIRUH�DQ�DFFXUDWH�PHWKRG�RI�JHRUHIHUHQFLQJ�LQGLYLGXDO�SDWLHQW�GDWD��DQG� LV� LGHDOO\� VXLWHG� WR�*,6� WDVNV�RI� WKH�VRUW�XQGHUWDNHQ�KHUH��7KH�3RVW3RLQW�ILOH� XVHG� KHUH� �GDWHG� ������ LV� DQ� DJJUHJDWHG� SRVWFRGH� ILOH� LQ� ZKLFK� WKH�FRRUGLQDWHV� DUH� DFFXUDWH� WR� �P� RI� WKH� QHDUHVW� SURSHUW\� WR� WKH� FHQWUH� RI� WKH�SRVWFRGH�� 3RVW3RLQW� UHSUHVHQWV� RQH� RI� WKH� PRVW� DFFXUDWH� SRVWFRGH�JHRUHIHUHQFLQJ�GDWDVHWV�FXUUHQWO\�DYDLODEOH���

http://www.doncasterhealth.co.uk/documents/chemotherapy/chemotherapy_report.pdf
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$WWULEXWH�)RXU�VHWV�RI�DWWULEXWH�GDWD�KDYH�EHHQ�XVHG��� $SSUR[LPDWH�URDG�VSHHGV�IRU�SHDN
�XUEDQ�DQG�QRQ�XUEDQ�URDGV�REWDLQHG�IURP�'HSDUWPHQW� RI�7UDQVSRUW� DQG�/RFDO�*RYHUQPHQW�5HJLRQV� �'7/5��SXEOLVKHG�VRXUFHV��$W�WKH�WLPH�RI�SXEOLFDWLRQ�WKH�'7/5�ZDV�NQRZQ�DV�WKH�'HSDUWPHQW�IRU�7UDQVSRUW��(QYLURQPHQW�DQG�WKH�5HJLRQV�±�'(75��'(75�LV�WKH�UHIHUHQFH�QDPH�XVHG�KHUH����
} 2IILFH� IRU� 1DWLRQDO� 6WDWLVWLFV� ������� 7UDQVSRUW� 6WDWLVWLFV� %XOOHWLQ�� 5RDG�7UDIILF�6WDWLVWLFV��7UDIILF�6SHHGV�RQ�(QJOLVK�7UXQN�5RDGV�������$YDLODEOH�IURP� KWWS���ZZZ�WUDQVWDW�GHWU�JRY�XN�URDGWUDI�LQGH[�KWP� ±� 8VHG� IRU�REWDLQLQJ�SHDN�WLPH�URDG�VSHHGV�IRU�0RWRUZD\V�DQG�7UXQNV�URDGV���
} '(75� ������� 7UDIILF� 6SHHGV� LQ� ,QQHU� /RQGRQ�� ������ $YDLODEOH� IURP�KWWS���ZZZ�WUDQVWDW�GHWU�JRY�XN�URDGWUDI�LQGH[�KWP� ±� 8VHG� IRU� REWDLQLQJ�SHDN�WLPH�URDG�VSHHGV�IRU�QRQ�WUXQN�URDGV��FODVV�µ%¶�DQG�PLQRU�URDGV���
7KH� '(75� �DQG� WKH� UHSODFHPHQW� ERG\� '/75�� SURYLGH� WUDIILF� VSHHG�HVWLPDWHV�IRU�ERWK�PRUQLQJ�DQG�HYHQLQJ�SHDN�SHULRGV�±�WKH�PRUQLQJ�SHDN�WLPH� VSHHGV�KDYH�EHHQ�XVHG� LQ� WKLV� DQDO\VLV� DV� WKH\� DUH� WKH� VORZHU�PHDQ�VSHHGV���� 3RVWFRGHV�IRU�WKH�HLJKW�1RUWK�7UHQW�&DQFHU�1HWZRUN�1+6�7UXVWV�� �
} 1RUWKHUQ�*HQHUDO�+RVSLWDO�±�6KHIILHOG� � ���6���$8�
} :HVWRQ�3DUN�+RVSLWDO�±�6KHIILHOG� � ���6����6-�
} %DVVHWODZ�+RVSLWDO� � � � ���6����-1�
} %DUQVOH\�'LVWULFW�*HQHUDO�+RVSLWDO� �� ���6����(3�
} &KHVWHUILHOG�5R\DO�,QILUPDU\�� � � ���6����%/�
} 'RQFDVWHU�5R\DO�,QILUPDU\� � �� ���'1���/7�
} 0H[ERURXJK�0RQWDJX�+RVSLWDO� �� � ���6����$=�
} 5RWKHUKDP�'LVWULFW�*HQHUDO�+RVSLWDO�� � ���6����8'�� � 3RVWFRGHG�SDWLHQW�GDWD���
} 'HILQLWLRQ� RI� FDVHV�� 3DWLHQWV� ZLWK� /XQJ� �,&'����� &����� EUHDVW� �,&'�����&����� DQG� FRORUHFWDO� �,&'����� &���� &���� &���� ZKR� UHFHLYHG�FKHPRWKHUDS\� LQ� WKH� 1RUWK� 7UHQW� &DQFHU�1HWZRUN� �'RQFDVWHU�� %DUQVOH\��5RWKHUKDP�� 6KHIILHOG�� DQG� 1RUWK� 'HUE\VKLUH� +HDOWK� $XWKRULWLHV��� 7KH�FKHPRWKHUDS\�SUHVFULSWLRQV�ZHUH�PDGH�E\�DQ�2QFRORJLVW� DW�:HVWRQ�3DUN�+RVSLWDO�EHWZHHQ�-DQXDU\������DQG�0DUFK���������
} 'DWD�FROOHFWLRQ��7KH�3URMHFW�5HYLHZHU� �9LFWRU�-RVHSK�� LGHQWLILHG�VHOHFWHG�FDQFHU� FDVHV� IURP� SUHVFULSWLRQ� UHFRUGV� KHOG� DW� :HVWRQ� 3DUN� +RVSLWDO���&DVHV�LGHQWLILHG�ZHUH�WKRVH�ZKR�UHFHLYHG�FKHPRWKHUDS\�GXULQJ�WKH�SHULRG�IURP�-DQXDU\������WR�0DUFK��������7KLV�SHULRG�ZDV�MXGJHG�WR�EH�DGHTXDWH�HQRXJK� WR� LGHQWLI\�FXUUHQW�XVHUV�RI�FKHPRWKHUDS\�VHUYLFHV��6HFRQGO\��GXH�WR� WLPH� OLPLWDWLRQV� D� ��PRQWK� SHULRG�ZDV� FRQVLGHUHG� WR� EH� D� UHDVRQDEOH�GXUDWLRQ�WR�JHW�DQ�DGHTXDWH�VDPSOH�VL]H�RI�GDWD�UHTXLUHG�����
} 3DWLHQW�LGHQWLILDEOH�LQIRUPDWLRQ��QDPH��GDWH�RI�ELUWK��DQG�KRVSLWDO�QXPEHU���LQFOXGLQJ� GLDJQRVLV� DQG� FKHPRWKHUDS\� UHJLPHQV� ZHUH� FROOHFWHG� IURP�SUHVFULSWLRQ�UHFRUGV��$V�WKH�SUHVFULSWLRQ�VKHHWV�GLG�QRW�FRQWDLQ�LQIRUPDWLRQ�RQ� SDWLHQWV
� SRVWFRGH�� WKH� SRVWFRGHV� ZHUH� REWDLQHG� VHSDUDWHO\� IURP� WKH�
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PHGLFDO� UHFRUG�� $� OLVW� RI� FKHPRWKHUDS\� UHJLPHQV� IRU� EUHDVW�� OXQJ��FRORUHFWDO�FDQFHUV�ZDV�XVHG�WR�LGHQWLI\�FDVHV�WKDW�UHFHLYHG�FKHPRWKHUDS\���7KLV�LQIRUPDWLRQ�ZDV�HQWHUHG�LQWR�DQ�H[FHO�VSUHDGVKHHW����
} $�WRWDO�RI������UHFRUGV�ZHUH�LGHQWLILHG�IURP�WKH�VHOHFWHG�FDQFHUV�RYHU�WKH�WKUHH�PRQWK�SHULRG��7R�HQVXUH�FRQILGHQWLDOLW\�D� OLVW�ZDV�PDGH�FRQWDLQLQJ�RQO\� WKH� SDWLHQW� LGHQWLILHUV� DQG� SDVVHG� RQWR� WKH� PHGLFDO� UHFRUG� IRU� WKH�SRVWFRGH�WR�EH�DGGHG�PDQXDOO\�RQWR�WKH�SDSHU�UHFRUG���$IWHU�REWDLQLQJ�WKH�SRVWFRGHV� RI� SDWLHQWV� IURP� WKH� PHGLFDO� UHFRUG�� WKH� UHYLHZHU� DGGHG� WKH�SRVWFRGHV�WR�WKH�RULJLQDO�GDWD����
} 'DWD�ZHUH�VRUWHG�LQ�H[FHO�WR�LGHQWLI\�PXOWLSOH�HQWULHV�RI�WKH�VDPH�SDWLHQWV��7KLV� ZDV� WR� GHWHUPLQH� WKH� QXPEHU� RI� FDVHV� WKDW� UHFHLYHG� FKHPRWKHUDS\�GXULQJ� WKH� ��PRQWK� SHULRG� IURP� -DQXDU\� ����� WR�0DUFK� ������0XOWLSOH�HQWULHV�ZHUH�UHPRYHG�DQG�WKH�GDWD�VXSSOLHG�WR�WKH�*,6�8QLW��$�WRWDO�RI�����UHFRUGV�ZLWK�VHOHFWHG�FDQFHUV�ZHUH�VHQW�WR�WKH�*,6�8QLW�IRU�PDSSLQJ���
} 'DWD�SURYLGHG�IRU�PDSSLQJ�FRQWDLQHG� WKUHH� ILHOGV��D�XQLTXH�LGHQWLILFDWLRQ�FRGH�� FDQFHU� VLWH�� DQG� IXOO� SRVWFRGH�� 1R� SDWLHQW� LGHQWLILDEOH� LQIRUPDWLRQ�ZDV�VXSSOLHG�WR�WKH�*,6�8QLW���

�
0HWKRG�
7KH�ZRUN�ZDV�FDUULHG�RXW�LQ�ILYH�VWDJHV������ *HRFRGH� E\� SRVWFRGH� WKH� ORFDWLRQV� RI� WKH� HLJKW� KRVSLWDO� VLWHV� �IRU� ZKLFK�LVRFKURQHV�ZRXOG�EH�JHQHUDWHG������ *HRFRGH�E\�SRVWFRGH�WKH�ORFDWLRQV�RI�WKH�SDWLHQW�GDWD����� $VVLJQ�HVWLPDWHG�VSHHGV�WR�WKH�OLQN�DQG�QRGH�URDG�QHWZRUN������ &UHDWH�WUDYHO�LVRFKURQHV�IRU�HDFK�RI�WKH�HLJKW�ORFDWLRQV�IRU�WKH���WLPH�LQWHUYDOV�����PLQXWHV�����PLQXWHV��DQG����PLQXWHV������ ,GHQWLI\�IRU�HDFK�RI�WKH�WKUHH�FDQFHU�VLWHV�WKH�QXPEHU�RI�FDQFHU�UHFRUGV�ORFDWHG�ZLWKLQ�HDFK����PLQXWH�LVRFKURQH����
���*HRFRGLQJ�+RVSLWDO�DQG�3DWLHQW�3RVWFRGHV�'RQFDVWHU� +HDOWK� $XWKRULW\� SURYLGHG� WKH� SRVWFRGHV� IRU� WKH� FDQFHU� SDWLHQWV� DQG� WKH�HLJKW�KRVSLWDO� VLWHV�� HDFK�SRVWFRGH� UHSUHVHQWV� WKH�PDLQ�KRVSLWDO�PDLOLQJ�DGGUHVV�� DQG�SDWLHQW�KRPH�DGGUHVV��7KH�JHRFRGLQJ�SURFHVV�LQYROYHV�PDWFKLQJ�WKH�SRVWFRGHV�RI�WKH�KRVSLWDO� DQG� SDWLHQW� GDWD� ZLWK� D� ILOH� RI� VSDWLDO� SRVWFRGHV�� 7KH� VSDWLDO� SRVWFRGH� ILOH�FRQWDLQV� WKH� FRRUGLQDWHV� IRU� HDFK� SRVWFRGH� DQG� DOORZV� DQ\� DWWULEXWH� GDWD� WKDW� KDV� D�YDOLG�DQG�FRUUHFWO\�PDWFKHG�SRVWFRGH�WR�EH�PDSSHG��$OO�HLJKW�KRVSLWDO�SRVWFRGHV�ZHUH�YDOLG� DQG� FRUUHFWO\� JHRFRGHG�� DQG� DOO� EXW� QLQH� RI� WKH� ���� SDWLHQW� SRVWFRGHV� ZHUH�FRUUHFWO\�PDWFKHG��7KH� UHDVRQV� IRU� QRQ�PDWFKLQJ� FDQ� LQFOXGH� DQ� LQFRUUHFW� SRVWFRGH��DQ� LQFRUUHFWO\� IRUPDWWHG�SRVWFRGH��RU� WKH�SRVWFRGH� LV�ROGHU� WKDQ� WKH� VSDWLDO� SRVWFRGH�ILOH�XVHG�DV�D�JHRUHIHUHQFH��3RVWFRGHV�DUH�XSGDWHG�E\�WKH�5R\DO�0DLO�RQ�D�VL[�PRQWKO\�EDVLV� WR� UHIOHFW�FKDQJHV� LQ�SRVWDO�JHRJUDSK\� �QHZ�KRXVLQJ�GHYHORSPHQWV�DQG�VR�RQ���7KHUHIRUH��LW�LV�LPSRUWDQW�WR�HQVXUH�WKDW�ZKHUH�SRVVLEOH�WKH�WHPSRUDO�SHULRG�RI�WKH�WZR�SRVWFRGH�ILOHV�LV�WKH�VDPH��7KH�3RVW3RLQW�SRVWFRGH�GDWD�XVHG�KHUH�LV�GDWHG�������,I�WKH�XQPDWFKHG�SDWLHQW�SRVWFRGHV�DUH�FRUUHFW�DQG�YDOLG�LQ�HYHU\�UHVSHFW�WKHQ�WKH�PLVPDWFK�PD\�UHVXOW� IURP�FKDQJHV�PDGH�E\�7KH�5R\DO�0DLO�EHWZHHQ�������GDWH�RI� WKH�VSDWLDO�SRVWFRGHV�XVHG�KHUH���DQG�������GDWD�RI�WKH�FDQFHU�SDWLHQW�GDWD�����
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���*HRFRGLQJ�3DWLHQW�'DWD�,Q� WRWDO� ���� LQGLYLGXDO� FDQFHU� SDWLHQW� GDWD�ZHUH� VXSSOLHG�� 7KHVH� GDWD� DUH� EURNHQ� DV�IROORZV����
6XSSOLHG�'DWD�7RWDO�GDWD�VXSSOLHG�� � �  ������7RWDO�GDWD�JHRUHIHUHQFHG� �  �����7RWDO�GDWD�QRW�JHRUHIHUHQFHG���  �������
'DWD�8VHG�7RWDO�GDWD�JHRUHIHUHQFHG� �  �����7RWDO�JHRUHIHUHQFHG�GDWD�LQ�7UHQW�  ����
��� 7RWDO�JHRUHIHUHQFHG�GDWD�LQ�7UHQW�GLVWULEXWHG�E\�FDQFHU�VLWH��� %UHDVW�FDQFHU� � � �  ������ /XQJ�FDQFHU� � � �  ������ &RORUHFWDO�FDQFHU� � �  ������
2QO\�GDWD�JHRUHIHUHQFHG�LQ�7UHQW�+HDOWK�5HJLRQ��WR�0DUFK�������ZHUH�XVHG�DV�OLQN�DQG�QRGH�URDG�QHWZRUN�GDWD�ZHUH�RQO\�DYDLODEOH�IRU�WKLV�UHJLRQ�����
���$VVLJQLQJ�VSHHGV�WR�WKH�URDG�QHWZRUN�7R�SHUIRUP�DFFXUDWH�WUDYHO�WLPH�DQDO\VLV�URDG�VSHHGV�DUH�UHTXLUHG�IRU�HDFK�RI�WKH�IRXU�URDG�W\SHV�LQ�WZR�FODVVHV��XUEDQ�DQG�UXUDO��GXULQJ�SHDN�SHULRGV��VHH�QRWHV�EHORZ����
�7DEOH����5RDG�7\SHV�DQG�3HDN�7LPH�7UDYHO�6SHHGV�
5RDG�7\SH� /RFDWLRQ� 6SHHG��PSK�� 3HDN�WLPH� ����&RQILGHQFH�OLPLWV�
0RWRUZD\� 8UEDQ� ����� ������������ ������PSK�
� 1RQ�8UEDQ� ���� ������������ ������PSK�
µ$¶�5RDGV� 8UEDQ� ���
� ������������ ������PSK�
� 1RQ�8UEDQ� ���
� ������������ ������PSK�
µ%¶�5RDGV� 8UEDQ� ���� ������������ ������PSK�
� 1RQ�8UEDQ� ���� ������������ ������PSK�
0LQRU�5RDGV� 6DPH� ���� ������������ ������PSK�
6LQJOH�&DUULDJHZD\�5RDGV��5RDG�VSHHGV�ZHUH�WDNHQ�IURP�WZR�'7/5�VRXUFHV��2QH�JDYH�SHDN�WLPH�URDG�VSHHGV�IRU�ERWK�XUEDQ�DQG�QRQ�XUEDQ�DUHDV�IRU�(QJOLVK�WUXQN�URDGV��0RWRUZD\V�DQG�SULPDU\�µ$¶�URDGV��� 7KH� VHFRQG� SURYLGHG� URDG� VSHHGV� IRU� DQ� XUEDQ� DUHD� RQO\� �LQQHU� /RQGRQ��FRYHULQJ�DOO�URDG�FDWHJRULHV��VHH�WDEOH���DERYH���7KHUH�DUH�D�QXPEHU�RI�SRLQWV�WR�FRQVLGHU�ZLWK�WKHVH�GDWD���� )RU�WKH�WUXQN�URDGV�SHDN�WLPH�LV�GHILQHG�DV�WKH�SHULRG��������WR���������$V�WKH�WUXQN� URDG� QHWZRUN� FRYHUV� WKH� HQWLUH� FRXQWU\� WKH� ��� SHU� FHQW� FRQILGHQFH�LQWHUYDO�IRU�WKH�HVWLPDWHG�VSHHGV�LV�JLYHQ�IRU�WKH�*RYHUQPHQW�UHJLRQV��)RU�WKH�<RUNVKLUH�DQG�+XPEHUVLGH�UHJLRQ�WKH����SHU�FHQW�FRQILGHQFH�LQWHUYDO�LV�TXRWHG�DV�����PSK�HLWKHU�VLGH�RI�WKH�TXRWHG�HVWLPDWH�IRU�SHDN�WLPHV��7UXQN�URDGV�DUH�GHILQHG� DV� URDGV� IDOOLQJ�XQGHU� WKH� UHVSRQVLELOLW\�RI� WKH�6HFUHWDU\�RI�6WDWH� IRU�7UDQVSRUW� DQG� /RFDO� *RYHUQPHQW� 5HJLRQV� �'/75�� ±� DOO� RWKHU� URDGV� DUH� WKH�UHVSRQVLELOLW\�RI�ORFDO�JRYHUQPHQW���
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� )RU�DOO�RWKHU�URDGV�SHDN�WLPH�LV�GHILQHG�DV�WKH�SHULRG��������WR��������7KH����SHU� FHQW� FRQILGHQFH� LQWHUYDO� LV� JLYHQ� DV� ���� PSK� HLWKHU� VLGH� RI� WKH� TXRWHG�HVWLPDWH�IRU�SHDN�WLPHV������ ,QQHU�/RQGRQ�URDG�VSHHGV�ZHUH�XVHG�IRU�WKLV�DQDO\VLV�IRU�WZR�UHDVRQV��
} )LUVWO\� QR� RWKHU� URDG� VSHHG� GDWD� DUH� IUHHO\� DYDLODEOH� IURP� WKH� '/75�FRYHULQJ�PLQRU� URDGV��6KHIILHOG�&LW\�&RXQFLO�KDV�DGYLVHG� WKDW� WKHVH�GDWD�DUH�VXLWDEOH�IRU�WKH�6KHIILHOG�DUHD���
} 6KHIILHOG� &LW\� &RXQFLO� KDV� DGYLVHG� WKDW� FHQWUDO� 6KHIILHOG� KDV� WKH� ORZHVW�PHDQ� SHDN�WLPH� URDG� VSHHG� LQ� (QJODQG� ±� ORZHU� WKDQ� LQQHU� /RQGRQ��7KHUHIRUH� ±� ZKLOH� WKH� DQDO\VLV� H[WHQGV� EH\RQG� FHQWUDO� 6KHIILHOG�� WKH�VSHHGV� TXRWHG� IRU� LQQHU�/RQGRQ�ZRXOG� VHUYH� DV� D� VXLWDEOH�SUR[\� IRU� WKLV�DUHD� �/RQGRQ� LV� WKH� VHFRQG� VORZHVW� WR� 6KHIILHOG� &LW\��� +RZHYHU� LW� LV�LPSRUWDQW�WR�EHDU�LQ�PLQG�WKDW�WKH�VSHHGV�XVHG�DUH�HVWLPDWHV�RQO\��EDVHG�RQ�VDPSOHG� GDWD� RI� DFWXDO� WUDYHO� WLPHV� RYHU� FHUWDLQ� URDG� VHFWLRQV� FROOHFWHG�RYHU�RI�D�QXPEHU�RI�RFFDVLRQV���1RQHWKHOHVV�LQ�DEVHQFH�RI�PRUH�ORFDO�DQG�VSHFLILF�GDWD�WKHVH�DUH�FRQVLGHUHG�DV�WKH�EHVW�DOWHUQDWLYH������� 7KH�DUHD�FRYHUHG�IRU� WKH�DQDO\VLV�GRHV�LQFOXGH�XUEDQ�DUHDV��KRZHYHU�WKHUH�DUH�DOVR�QRQ�XUEDQ�DQG�UXUDO�DUHDV��$V�D�FRQVHTXHQFH�LQQHU�/RQGRQ�URDG�VSHHG�GDWD�KDV�QRW�EHHQ�XVHG�WKURXJKRXW�±�HYHQ�WKRXJK�LW�RIIHUV�WKH�VORZHVW�VSHHGV�IRU�DOO�URDGV� �KHQFH� SURYLGLQJ� D� µZRUVW� FDVH¶� VFHQDULR��� 7KH� 7UXQN� URDG� VSHHG� GDWD��SURYLGHV� VOLJKWO\� KLJKHU� PHDQ� URDG� VSHHGV� FRPSDUHG� WR� WKH� LQQHU� /RQGRQ�VSHHGV��KRZHYHU�EHFDXVH�RI�WKH�PL[HG�XUEDQ�UXUDO�QDWXUH�RI�WKH�DUHD�RI�DQDO\VLV�LW� LV� IHOW� WKLV� SURYLGHV� D� PRUH� EDODQFHG� SHUVSHFWLYH� RQ� WUDYHO� WLPHV�� 7KLV� LV�LOOXVWUDWHG�LQ�WKH�DWWDFKHG�PDS�WKDW�LOOXVWUDWHV�WKH�VSDWLDO�GLVWULEXWLRQ�RI�URDGV�LQ�WKH�VWXG\�DUHD��7KH�PRWRUZD\V�LQ�EOXH��DQG�3ULPDU\�µ$¶�URDGV�LQ�JUHHQ�DUH�WKH�WUXQN�URDGV��,W�LV�DSSDUHQW�WKDW�WKHUH�DUH�D�JRRG�QXPEHU�RI�WUXQN�DQG�QRQ�WUXQN�µ$¶�URDGV��LQ�5HG��SURYLGLQJ�MXVWLILFDWLRQ�IRU�FKRRVLQJ�URDGV�VSHHGV�IURP�ERWK�VRXUFHV��)XUWKHUPRUH�DQ\�XQGXH�ELDV�RU�SRWHQWLDO�LQIODWLRQ�RI�PHDQ�WUDYHO�WLPHV�E\�XVLQJ� WKH�VOLJKWHU�KLJKHU�PHDQ�VSHHGV�IRU� WUXQN�URDGV�ZLOO�EH�RIIVHW�E\�WKH�VORZHU�LQQHU�/RQGRQ�URDG�VSHHGV�XVHG�IRU�WKH�µ%¶�DQG�PLQRU�URDGV��������&UHDWLQJ�7UDYHO�7LPH�,VRFKURQHV��7KH� WUDYHO� WLPH� LVRFKURQHV� ZHUH� FUHDWHG� XVLQJ� 5RXWH9LHZ� 3UR70� URXWLQJ� DQG�FDWFKPHQW� DQDO\VLV� VRIWZDUH� ��� &RS\ULJKW� ,QIRWHFK� (QWHUSULVHV�� ZRUNLQJ� ZLWKLQ�0DS,QIR� 3URIHVVLRQDO� 'HVNWRS� 0DSSLQJ� 6RIWZDUH� ��� &RS\ULJKW� 0DS,QIR�&RUSRUDWLRQ����)LIWHHQ�PLQXWH�WLPH�LQFUHPHQWV�ZHUH�XVHG�DQG�WKH�URXWHV�FDOFXODWHG�ZHUH�GRQH�VR�IRU�WKH� IDVWHVW� WLPHV� XVLQJ� DOO� URDG� W\SHV��1R�GDWD� UHODWLQJ� WR� SXEOLF� WUDQVSRUW� URXWLQJ� LV�FXUUHQWO\� DYDLODEOH�� DQG� WKHUHIRUH� DOO� URXWHV� FDOFXODWHG� DUH� GRQH� VR� EDVHG� RQ� FDU�MRXUQH\V�WUDYHOOLQJ�DORQJ�WKH�RSWLPXP�URXWHV�IRU�WKH�IDVWHVW�MRXUQH\�����

���,GHQWLI\LQJ�3DWLHQWV�ZLWKLQ�HDFK�,VRFKURQH��,QGLYLGXDO� ILIWHHQ�PLQXWH� LVRFKURQHV� ZHUH� FUHDWHG� IRU� HDFK� KRVSLWDO� ORFDWLRQ�� 2QFH�FUHDWHG�DOO�WKH�VHSDUDWH�LVRFKURQHV�IRU�HDFK�WLPH�LQFUHPHQW�ZHUH�PHUJHG��7KLV�SURFHVV�



�

�� �� ��
� 3DXO�:KLWH���

7HO�����������������
(PDLO��S�V�ZKLWH#VKHIILHOG�DF�XN�

UHVXOWHG� LQ� WKUHH� VHSDUDWH� HQFORVHG�SRO\JRQV�� RQH� HDFK� IRU� WKH��������DQG����PLQXWH�WUDYHO� WLPHV�� ORFDWHG� DURXQG�DOO� HLJKW�KRVSLWDOV� FRPELQHG� �VHH� ILJXUH������7KH�SDWLHQW�SRVWFRGHV�ZHUH�LGHQWLILHG�E\�HDFK�FDQFHU�VLWH��PDSSHG�DQG�WKHQ�RYHUODLG�RQ�WRS�RI�WKH�LVRFKURQHV��$�*,6�TXHU\�LGHQWLILHG�WKH�GLVWULEXWLRQ�RI�FDQFHU�SDWLHQW�E\�VLWH�LQ�HDFK�RI�WKH�WKUHH�LVRFKURQHV��7KH�UHVXOWV�DUH�GHSLFWHG�DV�ERWK�D�PDS�DQG�WDEOH��7KH�ERWWRP�RI�WKH�PDS�FRQWDLQV�D�SLH�FKDUW�GHSLFWLQJ�WKH�SHUFHQWDJH�GLVWULEXWLRQ�RI�HDFK�FDQFHU�VLWH�LQ�HDFK� RI� WKH� ���PLQXWH� WUDYHO� LVRFKURQHV�� DQG� D� EDU� FKDUW� LOOXVWUDWLQJ� WKH� QXPEHU� RI�FDQFHU�FDVHV�LQ�HDFK�WLPH�EDQG����
)LJXUH� ��� *,6� SURFHVVHV� IRU� LGHQWLI\LQJ� FDQFHU� GDWD� LQ� ��� PLQXWH� LQFUHPHQWDO�LVRFKURQHV����������������������������� $OO� FDQFHU� GDWD� DUH� JHRUHIHUHQFHG� E\� SRVWFRGH� DQG� PDSSHG� �RQO\� WKRVH� ORFDWHG�ZLWKLQ�7UHQW�DUH�XVHG������ ���PLQXWH�LVRFKURQHV�DUH�JHQHUDWHG�DURXQG�WKH�KRVSLWDO�ORFDWLRQV�D�� �����PLQXWHV�E�� ������PLQXWHV�F�� ������PLQXWHV����� 7KH�FDQFHU�GDWD�DUH�PDSSHG��DQG�WKH�FDVHV�ORFDWHG�ZLWKLQ�HDFK�VHW�RI�LVRFKURQHV�LGHQWLILHG������ 7KH�WRWDO�QXPEHU�RI�FDVHV�IRXQG�LQ�HDFK�LVRFKURQH�DUH�VXPPHG
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5HVXOWV�
7KH�GLVWULEXWLRQ�RI�SDWLHQWV�E\�FDQFHU�VLWH�LQ�HDFK����PLQXWH�LVRFKURQH�LV�VXPPDULVHG�LQ�WKH�WDEOH���EHORZ����
7DEOH����'LVWULEXWLRQ�RI�&DQFHU�'DWD�E\�6LWH�E\����0LQXWH�7UDYHO�,VRFKURQH��

� 7RWDO� ,Q������PLQV����� ,Q�������PLQV����� ,Q�������PLQV�����
%UHDVW� ���� ����������� ������������ ����������
/XQJ� ���� �������������� ����������� ����������
&RORUHFWDO� ���� ������������� ����������� �����������3OHDVH�VHH�DWWDFKHG�PDS���7KH� WLPHV�SURYLGHG� DUH� IRU� FDQFHU�SDWLHQWV� WUDYHOOLQJ� WR� WKH�QHDUHVW� FDQFHU� WUHDWPHQW�KRVSLWDO�� UDWKHU� WKH� VSHFLILF� WUHDWPHQW� FHQWUH� WKH\� XVHG�� ,Q� JHQHUDO� WKH� PDMRULW\� RI�SDWLHQWV� IRU� DOO� WKUHH� FDQFHU� VLWHV�ZHUH�ZLWKLQ� ���PLQXWHV� WUDYHO� WR�RQH�RI� WKH�1RUWK�7UHQW�&DQFHU�+RVSLWDOV��$OO�SDWLHQWV�IRU�ERWK�/XQJ�DQG�&RORUHFWDO�FDQFHU�ZHUH�ZLWKLQ����PLQXWHV�WUDYHO��DQG�RQO\���%UHDVW�FDQFHU�SDWLHQW�OLYHG�IXUWKHU�WKDQ����PLQXWHV�WUDYHO�WLPH�WR�WKH�QHDUHVW�WUHDWPHQW�FHQWUH����

6XPPDU\�
7KH�DLP�RI�WKLV�SURMHFW�ZDV�WR�LGHQWLI\�HVWLPDWHG�WUDYHO�WLPHV�IRU�SDWLHQWV�DWWHQGLQJ�RQH�RI� WKH�HLJKW�1RUWK�7UHQW�&DQFHU�1HWZRUN�1+6�7UXVWV�DV�SDUW�RI�DQ�RYHUDOO�UHYLHZ�RI�FDQFHU�VHUYLFHV�����7KUHH� VHWV�RI����PLQXWH� WUDYHO� WLPH� LVRFKURQHV�ZHUH�FRQVWUXFWHG�EDVHG�RQ� WKH�SRVWDO�DGGUHVV� SRVWFRGH� RI� WKH� KRVSLWDO� ORFDWLRQV�� 7KH� PDMRULW\� RI� SDWLHQWV� DUH� ZLWKLQ� ���PLQXWHV�WUDYHO�����WR����SHUFHQW���$OO�SDWLHQWV�H[FHSW�IRU�RQH�%UHDVW�&DQFHU�SDWLHQW�DUH�ZLWKLQ�WKH����PLQXWH�WUDYHO�LVRFKURQH�����7KH� LVRFKURQHV� ZHUH� FUHDWHG� EDVHG� RQ� WKH� HQWLUH� URDG� QHWZRUN� ±� L�H� 0RWRUZD\V� WR�PLQRU� URDGV� XVLQJ� *,6� URXWLQJ� DQG� DQDO\VLV� VRIWZDUH�� 7KH� UHVXOWLQJ� LVRFKURQH�PDS�LOOXVWUDWLQJ� WKH�GLVWULEXWLRQ�RI�SDWLHQWV� LQ� HDFK����PLQXWH� WLPH�EDQG�DUH�DOO�EDVHG�RQ�WUDIILF� VSHHGV� IRU� PRUQLQJ� SHDN� SHULRGV�� $V� QR� SXEOLF� WUDQVSRUW� LQIRUPDWLRQ� ZDV�DYDLODEOH��WKH�LVRFKURQHV�UHSUHVHQW�WKH�IDVWHVW�SRVVLEOH�URXWH�E\�DQ\�RI�WKH�URDGV�ZLWKLQ�WKH�QHWZRUN��UDWKHU�WKDQ�VSHFLILF�URXWHV�WDNHQ�E\�HLWKHU�EXVHV�RU�SULYDWH�FDUV�����7KH�URDG�VSHHG�GDWD�ZHUH�REWDLQHG�IURP�JRYHUQPHQW�VRXUFHV��DQG�LW�LV�WKLV�SRLQW�WKDW�VKRXOG�EH�ERUQH�LQ�PLQG�ZKHQ�LQWHUSUHWLQJ�WKH�UHVXOWV���3UR[\�URDG�VSHHGV�ZHUH�XVHG�LQ�DEVHQFH� RI� DFWXDO� VXUYH\HG� URDG� VSHHG� GDWD� IRU� WKH� SDUWLFXODU� DUHD� FRYHUHG� E\� WKLV�SURMHFW��7KHUHIRUH�WKH�DSSURSULDWHQHVV�RI�WKHVH�SUR[\�VSHHGV�PXVW�EH�FRQVLGHUHG�ZKHQ�YLHZLQJ� WKH� UHVXOWV�� 1RQHWKHOHVV� WKH� VSHHGV� XVHG�� EDVHG� RQ� GDWD� IURP� ERWK� LQQHU�/RQGRQ� DQG� WKH� QDWLRQDO� 7UXQN� URDG� QHWZRUN� ZHUH� GRQH� VR� WR� SURYLGH� D� EDODQFHG�HVWLPDWH� RI�PL[HG� XUEDQ� DQG� QRQ�XUEDQ� WUDYHOOLQJ� VSHHGV� IRU�PRUQLQJ� SHDN� SHULRGV��&RQVHTXHQWO\��LQ�DEVHQFH�RI�VSHFLILF�GDWD��WKH�VSHHGV�XVHG�UHSUHVHQW�WKH�EHVW�HVWLPDWHV�FXUUHQWO\�DYDLODEOH����
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&RQWDFW�'HWDLOV�	�)XUWKHU�,QIRUPDWLRQ�
7R� REWDLQ� IXUWKHU� FRSLHV� RI� WKLV� UHSRUW�� RU� LQIRUPDWLRQ� UHJDUGLQJ� WKH�ZRUN� GHVFULEHG�KHUH� SOHDVH� FRQWDFW� 3DXO� :KLWH� ����� ��������� HPDLO� S�V�ZKLWH#VKHIILHOG�DF�XN�� RU�-DQH�6KHLOGV���������������HPDLO�M�VKLHOGV#VKHIILHOG�DF�XN��3RVWDO�DGGUHVV�WKH�3XEOLF�+HDOWK�*,6�8QLW��6F+$55��8QLYHUVLW\�RI�6KHIILHOG��5HJHQW�&RXUW�����5HJHQW�6WUHHW��6KHIILHOG��6���'$���

mailto:j.shields@sheffield.ac.uk
mailto:p.s.white@sheffield.ac.uk
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