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DQG�������ZHUH�FOHULFDO�RIÀFHUV�

.QRZOHGJH�RI�ÁRXU�DQG�IRUWLÀFDWLRQ

7KH�PDMRULW\���������RI�&%$�ZRPHQ�VXUYH\HG�LQ������UHSRUWHG�XVLQJ�RU�FRQVXPLQJ�¶QRU�
PDO·�ÁRXU��L�H��ZKLWH���������UHSRUWHG�FRQVXPLQJ�ERWK�QRUPDO�DQG�ZKROH�PHDO�ZKLOH������
GLG�QRW�NQRZ�WKH�W\SH�RI�ÁRXU�WKH\�XVHG�DW�KRPH���0RUH�L7DXNHLV���������WKDQ�,QGR)LMLDQV�
��������UHSRUWHG�FRQVXPLQJ�¶QRUPDO·�ÁRXU��
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)0)�EUDQG�ZDV�SXUFKDVHG�E\�WKH�PDMRULW\���������FRPSDUHG�WR�WKH�¶381-$V·�EUDQG���2YHU�
DOO��������VWDWHG�WKDW�SULFH�GHWHUPLQHG�WKHLU�FKRLFH�RI�EUDQG�DQG�����LGHQWLÀHG�¶WDVWH·�DV�
WKH�PDLQ� IDFWRU�� �2QO\����� LGHQWLÀHG� ¶DYDLODELOLW\·�DV� WKH� IDFWRU��5HODWLYHO\�PRUH� L7DXNHLV�
��������LGHQWLÀHG�¶DYDLODELOLW\·�FRPSDUHG�ZLWK�������,QGR)LMLDQV��

$� ODUJH�SURSRUWLRQ�RI� WKH�VWXG\�SRSXODWLRQ� ��������GLG�QRW� UHDG�QXWULWLRQ� ODEHOV�RQ� IRRG�
SDFNDJHV��5HODWLYHO\�PRUH�L7DXNHLV���������GLG�QRW�UHDG�ODEHOV�FRPSDUHG�ZLWK�RQO\�������
RI�,QGR)LMLDQV��

2QO\����RI� WKH�VWXG\�SRSXODWLRQ�KDG�KHDUG�DERXW� IRUWLÀHG�ÁRXU�ZKLOH�����KDG�QRW��7KH�
PDMRULW\�RI�WKRVH�ZKR�KDG�QRW�KHDUG�DERXW�IRUWLÀHG�ÁRXU�ZHUH�L7DXNHLV�������FRPSDUHG�WR�
RQO\�������RI�,QGR)LMLDQV�

+HDOWK�LQIRUPDWLRQ�

$� UHODWLYHO\� VPDOO� SURSRUWLRQ� RI� WKH� ����� VWXG\� SRSXODWLRQ� �������� KDG� WDNHQ� QXWULHQW�
VXSSOHPHQW�LQ�WKH�VL[�PRQWKV�SULRU�WR�WKH�VXUYH\��6OLJKWO\�PRUH�,QGR)LMLDQV���������WKDQ�
L7DXNHLV���������WRRN�QXWULHQW�VXSSOHPHQW��,URQ�DQG�IROLF�DFLG�WDEOHWV�ZHUH�WKH�PRUH�FRP�
PRQ� VXSSOHPHQW� WDNHQ�� � 7KH�PDMRULW\� �������� UHSRUWHG� WDNLQJ� VXSSOHPHQW� RQ� WKH� GRF�
WRU·V�DGYLFH��0RUH�,QGR)LMLDQV���������WRRN�VXSSOHPHQW�RQ�WKHLU�RZQ�LQLWLDWLYH�FRPSDUH�WR�
L7DXNHLV��������

1XWULWLRQDO�VWDWXV�E\�%0,

7KH�PDMRULW\���������RI�WKH�������\UV��Q ����ZHUH�LQ�WKH�QRUPDO�%0,�����6'���5HODWLYHO\�
PRUH�L7DXNHLV�������WKDQ�,QGR)LMLDQV���������ZHUH�LQ�WKLV�FDWHJRU\��2YHUDOO�������ZHUH�LQ�
WKH�VHYHUHO\�ZDVWHG�FDWHJRU\�����6'���WKH�PDMRULW\���������ZHUH�,QGR)LMLDQV��2QO\������LQ�
WKLV�DJH�JURXS��������\UV��ZHUH�RYHUZHLJKW��� �6'���(WKQLFDOO\��WKH�SURSRUWLRQV�RI�WKRVH�
DVVHVVHG�DV�RYHUZHLJKW�ZHUH�VLPLODU�����ZHUH�L7DXNHLV�DQG������ZHUH�,QGR)LMLDQV��

-XVW�RYHU�KDOI���������RI�WKH������\UV��Q �����DJH�JURXS�ZHUH�KHDOWK\��%0,�������ZLWK�VLPL�
ODU�SURSRUWLRQV�HWKQLFDOO\������L7DXNHLV�DQG�����,QGR)LMLDQV���0RUH�,QGR)LMLDQV�ZHUH�XQ�
GHUZHLJKW���������FRPSDUHG�ZLWK�������L7DXNHLV�ZKLOH�PRUH�L7DXNHLV���������ZHUH�RYHU�
ZHLJKW�FRPSDUHG�ZLWK� ,QGR)LMLDQV����������5HODWLYHO\�PRUH� L7DXNHLV� ��������ZHUH�REHVH�
FRPSDUHG�ZLWK�,QGR)LMLDQV���������
,PSDFW�RI�LURQ�IRUWLÀHG�ÁRXU
$�FRPSDULVRQ�RI�WKH�UHVXOWV�RI�WKH������PLFURQXWULHQW�VXUYH\��EHIRUH�ÁRXU�IRUWLÀFDWLRQ��DQG�
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�����VWXG\��DIWHU�ÁRXU�IRUWLÀFDWLRQ�ZDV�LPSOHPHQWHG�QDWLRQDOO\��VKRZHG�UHODWLYH�SRVLWLYH�
FKDQJHV��LPSURYHPHQWV��LQ�WKH�LURQ�GHÀFLHQF\�UDWHV�DQG�DQDHPLD��*LYHQ�WKH�WLPLQJ�DQG�WKH�
FKDQJHV�REVHUYHG��WKHVH�PLJKW�EH�UHJDUGHG�DV�¶JRRG�HYLGHQFH·�

2YHUDOO�� GLIIHUHQFHV�EHWZHHQ� WKH� WZR� \HDUV� LQ� WKH�PHDQ�EORRG� VHUXP� OHYHOV� RI� WKH� IRXU�
PDLQ�PLFURQXWULHQWV�H[DPLQHG�ZHUH�VWDWLVWLFDOO\�VLJQLÀFDQW��S �������ZLWK�SRVLWLYH�VKLIWV��
7KH�GLIIHUHQFHV�LQ�PHDQ�VHUXP�IHUULWLQ��LURQ�VWRUH���������J�/�EHIRUH�DQG�������J�/�DI�
WHU��ZHUH�VWDWLVWLFDOO\�VLJQLÀFDQW�DW�S �������DQ�LPSURYHPHQW�RI������J�/�LQ��������0HDQ�
KDHPRJORELQ�OHYHOV�EHIRUH�DQG�DIWHU�ZHUH�VLPLODU��������J�G/�DQG�������J�G/�UHVSHFWLYH�
O\���DQG�WKH�GLIIHUHQFHV�ZHUH�VWDWLVWLFDOO\�VLJQLÀFDQW��S ��������D�����J�G/�LPSURYHPHQW���
0HDQ�+E�GLVWULEXWLRQ�EHIRUH�DQG�DIWHU�VKRZHG�WKDW�IHZHU�ZRPHQ�ZHUH�DW�WKH�ORZHU�HQG�RI�
WKH�GLVWULEXWLRQ�FXUYH�ZKLOH�WKHUH�ZDV�DQ�LQFUHDVHG�¶EXQFKLQJ·�DURXQG���J�G/�+E��7KLV�VXJ�
JHVWV�WKDW�PRUH�RI�WKH�ZRPHQ�VXUYH\HG�KDG�REWDLQHG�WKH�PLQLPXP�+E�OHYHO�SHU�GD\���7KLV�
LV�SRVLWLYH����

5HVXOWV�IRU�IRODWH�VKRZHG�D�VLPLODU�SDWWHUQ��0HDQ�VHUXP�IRODWH�OHYHO�EHIRUH�OHJLVODWLRQ�ZDV�
����QPRO�/�DQG�����QPRO�/�DIWHU��ZLWK�GLIIHUHQFHV�VWDWLVWLFDOO\�VLJQLÀFDQW�DW�S ��������DQ�
LPSURYHPHQW�RI����QPRO�/��7KHUH�ZDV�DOVR�VRPH�LPSURYHPHQW�LQ�PHDQ�]LQF�VHUXP�OHYHO�
RI������PRO�/��������PRO�/�EHIRUH�ÁRXU�IRUWLÀFDWLRQ�DQG�������PRO�/�DIWHU�IRUWLÀFDWLRQ��
ZLWK�VWDWLVWLFDOO\�VLJQLÀFDQW�GLIIHUHQFHV��S �������EHWZHHQ�WKH�WZR�VWXGLHV�

3RVLWLYH�FKDQJHV�LQ�GHÀFLHQF\�UDWHV�ZHUH�REVHUYHG�DPRQJ�ZRPHQ�RI�FKLOG�EHDULQJ�DJH�DI�
WHU�IRUWLÀHG�ÁRXU�FDPH�LQWR�IRUFH��6HUXP�IHUULWLQ�GHÀFLHQF\��LURQ�VWRUH�GHSOHWLRQ���ZDV�������
EHIRUH�ZKHUHDV�GHÀFLHQF\�UDWHV�ZDV�RQO\������DIWHU��WKH�GLIIHUHQFHV�EHWZHHQ������DQG�
�����ZHUH�VWDWLVWLFDOO\�VLJQLÀFDQW��S �������IRU�DOO�FDWHJRULHV��RYHUDOO��HWKQLF�JURXS��DJH�
JURXS��DQG�ORFDWLRQV��H[FHSW�IRU�WKH�(DVWHUQ�GLYLVLRQ��S ���������$QDHPLD��WKH�HQG�VWDJH�RI�
LURQ�GHSOHWLRQ�LQ�WKH�ERG\��DPRQJ�&%$�ZRPHQ�EHIRUH�ZDV�������DQG�������DIWHU�IRUWLÀHG�
ÁRXU�ZDV�LPSOHPHQWHG��7KH�FKDQJH�ZDV�SRVLWLYH�DQG�VWDWLVWLFDOO\�VLJQLÀFDQWO\��S ���������

'LIIHUHQFHV�LQ�IRODWH�GHÀFLHQF\�EHIRUH�DQG�DIWHU�ZHUH�VWDWLVWLFDOO\�VLJQLÀFDQW��S �������IRU�
PRVW�JURXSV�H[FHSW�IRU�WKH�&HQWUDO�'LYLVLRQ��S ��������1RUWKHUQ��S ��������DQG�(DVWHUQ�
GLYLVLRQ��S ��������'LIIHUHQFHV�LQ�]LQF�GHÀFLHQF\�UDWHV��EHIRUH�DQG�DIWHU�IRUWLÀHG�ÁRXU�OHJ�
LVODWLRQ�FDPH� LQWR� IRUFH��ZHUH�DOVR�SRVLWLYH�DQG�VWDWLVWLFDOO\� VLJQLÀFDQW� �S ������� IRU�DOO�
FDWHJRULHV�
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7KH�SRVLWLYH�WUHQG�VKRZQ�FRXOG�EH�UHODWHG�WR�WKH�DPRXQW�RI�ÁRXU�DQG�ÁRXU�SURGXFWV�FRQ�
VXPHG�E\� WKH�VXUYH\�SRSXODWLRQ�EHWZHHQ� WKH� WZR�\HDUV��7KH�GLIIHUHQFHV� LQ� WKH�DYHUDJH�
DPRXQWV� FRQVXPHG� RYHUDOO� EHIRUH� �������� J�SHUVRQ�GD\�� DQG� DIWHU� �������J�SHUVRQ�
GD\��ZHUH� VWDWLVWLFDOO\� VLJQLÀFDQW� �S ��������:LWK� WKH�H[FHSWLRQ�RI� WKH�QRUWKHUQ�GLYLVLRQ�
�S �������DQG�HDVWHUQ��S ��������GLIIHUHQFHV�LQ�WKH�DPRXQW�RI�ÁRXU�FRQVXPHG�EHWZHHQ�
WKH�WZR�\HDUV�ZHUH�VWDWLVWLFDOO\�VLJQLÀFDQW�IRU�RWKHU�JURXSV��

7KH�FRQWULEXWLRQ�RI�ÁRXU�DQG�ÁRXU�SURGXFWV� WR� WKH� WRWDO�PLFURQXWULHQWV� LQ� WKH�GLHW�RI� WKH�
VWXG\�SRSXODWLRQ�EHWZHHQ�WKH�WZR�SHULRGV�ZDV�VWDWLVWLFDOO\�VLJQLÀFDQW��7KH�SHUFHQW�FRQWUL�
EXWLRQ�RI�ÁRXU�DQG�ÁRXU�SURGXFWV�WR�VSHFLÀF�PLFURQXWULHQWV�LQ�WKH�GLHW�DIWHU�ÁRXU�IRUWLÀFDWLRQ�
VKRZHG�LURQ�LQFUHDVHG�����WLPHV��]LQF�LQFUHDVHG�����WLPHV��WKLDPLQ�LQFUHDVHG�����WLPHV��
ULERÁDYLQ� LQFUHDVHG����� WLPHV��QLDFLQ� LQFUHDVHG����� WLPHV�� IRODWH� LQFUHDVHG������ WLPHV��
7KHVH�UHVXOWV�VKRZHG�LPSURYHPHQWV��

*UHHQ�OHDI\�YHJHWDEOHV��LURQ�ULFK�IRRG�VRXUFH��FRQWULEXWHG�������WR�WRWDO�LURQ�LQ�D�GD\·V�GLHW�
LQ������DQG�VKRZHG�D�VOLJKW�LQFUHDVH�WR�������LQ�������,Q�������DQLPDO�SURWHLQ�IRRG��WKH�
EHVW�VRXUFH�RI� LURQ�GXH�WR� LWV�ELRDYDLODELOLW\��FRQWULEXWHG��������LURQ�WR� WRWDO� LURQ� LQ� WKH�
GD\·V�GLHW�EXW�GHFUHDVHG�WR��������LQ�������7KH�GLIIHUHQFHV�EHWZHHQ�WKH�WZR�\HDUV�ZHUH�
VLJQLÀFDQW�IRU�ERWK�JUHHQ�OHDYHV��S �������DQG�PHDW��S ��������7KH�GHFUHDVH�LQ�SHUFHQW�
FRQWULEXWLRQ�RI�PHDW�WR�WRWDO�LURQ�LQ�WKH�GD\·V�GLHW�RI�WKH�VWXG\�SRSXODWLRQ�FRXOG�SRVVLEO\�EH�
DWWULEXWHG�WR�WKH�KLJK�FRVW�RI�PHDW�ÀVK�SRXOWU\��7KLV�GHFUHDVH�PD\�LPSDFW�RQ�WKH�DEVRUS�
WLRQ�RI� LURQ�IURP�SODQW�VRXUFHV� LQFOXGLQJ�WKDW�IURP�IRUWLÀHG�ÁRXU��+RZHYHU�ÁRXU�DQG�ÁRXU�
SURGXFWV�FRQWULEXWHG�WKH�KLJKHVW�SHUFHQW�WR�WRWDO�LURQ�LQ�WKH�GLHW�FRPSDUHG�ZLWK�WKH�RWKHU�
WZR�SURGXFW�JURXSV�

)RRG�IRUWLÀFDWLRQ�VKRXOG�QRW�EH�VHHQ�DV�WKH�RQO\�VROXWLRQ�WR�WKH�DQDHPLD�SUREOHP��,W�VKRXOG�
IRUP�SDUW�RI�D�PXOWLSOH�VWUDWHJ\�DSSURDFK�WKDW�LQFOXGH�LURQ�VXSSOHPHQWDWLRQ��GLHWDU\�GLYHU�
VLÀFDWLRQ�DORQJ�ZLWK�VDQLWDWLRQ�SOXV�GHZRUPLQJ�SURJUDPPHV��

)ORXU�IRUWLÀFDWLRQ�VWDQGDUG�FRPSOLDQFH�

/DERUDWRU\�DQDO\VLV�RI�ÁRXU�VDPSOHV�SXUFKDVHG� IURP�VXSHUPDUNHWV� WR�HVWDEOLVK� WKH� OHY�
HO�RI�QXWULHQWV�ZHUH�FRQGXFWHG�DQG�WKH�UHVXOWV�FRPSDUHG�ZLWK�WKH�VWDQGDUGV�IRU�IRUWLÀHG�
ZKHDW�ÁRXU�LQ�)LML��8VLQJ�LURQ�FRQWHQW�DV�LQGLFDWRU�RI�SURSHU�IRUWLÀFDWLRQ��WKH�DQDO\VLV�UHVXOWV�
VKRZHG�WKH�PLQLPXP�VWDQGDUG�ZDV�DFKLHYHG�IRU�QRUPDO�ÁRXU�E\�RQH�EUDQG�ZKLOH�WKH�RWKHU�
UHDFKHG�DURXQG��������RI�WKH�PLQLPXP�LURQ�VWDQGDUG�IRU�WKH�VDPH�W\SH�RI�ÁRXU����
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3ROLF\�SURFHVV�HYDOXDWLRQ

7KH�HYDOXDWLRQ�KLJKOLJKWHG�WKH�DEVHQFH�RI�D�PRQLWRULQJ�DQG�HYDOXDWLRQ�SODQ�DV�DQ�LQWHJUDO�
SDUW�RI�WKH�SROLF\�LPSOHPHQWDWLRQ��6QRZGRQ���������7KH�SROLF\�QRQHWKHOHVV�FOHDUO\�GHPRQ�
VWUDWHG�WKH�SRWHQWLDO�RI�SULYDWH�DQG�SXEOLF�VHFWRU�SDUWQHUVKLS�LQ�DGGUHVVLQJ�KHDOWK�SUREOHPV�
nationally.
0RUH�GHWDLOV�FDQ�EH�IRXQG�LQ�D�VHSDUDWH�UHSRUW��´/HJLVODWLRQ�WR�PDQGDWH�WKH�VXSSO\�RI�IRUWL�
ÀHG�ÁRXU�LQ�)LML��'HVNWRS�5HYLHZ�RI�3ROLF\�GHYHORSPHQW�SURFHVVµ�E\�'U�:HQG\�6QRZGRQ�

&RQFOXVLRQ

,Q�FRQFOXVLRQ�
��� 7KH�GDWD�IURP�WKH�VWXG\�VKRZHG�WKDW�WKH�SUHYDOHQFH�RI�DQDHPLD��LURQ��]LQF�	�IRODWH�
� GHÀFLHQFLHV�ZHUH�ORZHU�DIWHU�WKH�ÁRXU�IRUWLÀFDWLRQ�SURJUDPPH�ZDV�LPSOHPHQWHG�
 nationally. 
��� �7KH�GLIIHUHQFHV�REVHUYHG�LQ�WKH�UDWH�RI�DQDHPLD��LURQ��]LQF�DQG�IRODWH�GHÀFLHQFLHV�
� EHWZHHQ�EDVHOLQH��������DQG�������DIWHU��ZHUH�KLJKO\�VLJQLÀFDQW��7KH�FKDQJHV�
� VKRZHG�PDUNHG�LPSURYHPHQWV�ZLWK�PXFK�ORZHU�GHÀFLHQF\�UDWHV�DIWHU�IRUWLÀFDWLRQ�
� ZDV�QDWLRQDOO\�LPSOHPHQWHG�
��� 7KH�GLIIHUHQFHV�LQ�WKH�SURSRUWLRQ�RI�&%$�ZRPHQ�ZLWK�ERWK�LURQ�DQG�LURQ�GHÀFLHQF\
� DQDHPLD�KDG�EHHQ�UHGXFHG�E\�KDOI�LQ�������������LQ������DQG�RQO\������LQ�
� �������ZKLOH�WKH�SURSRUWLRQ�RI�WKRVH�GHÀFLHQW�LQ�IRXU�PLFURQXWULHQWV�ZDV�UHGXFHG�E\�
� ���������LQ������WR�������LQ���������
��� �%DVHG�RQ�WKH�UHVXOWV�RI�RXU�VWXG\��WKH�QDWLRQDO�IRUWLÀFDWLRQ�RI�ÁRXU�ZLWK�LURQ�
� �	�RWKHU�PLFURQXWULHQWV��PD\�KDYH�FRQWULEXWHG�WR�WKH�LPSURYHPHQW�LQ�WKH�UHGXFWLRQ��
� RI�GHÀFLHQF\�UDWHV�RI�PLFURQXWULHQWV�VWXGLHG�LQ�SDUWLFXODU�LURQ�DQG�DQDHPLD��
����� 7KH�UHVXOWV�VXJJHVWV�WKDW�WKH�IRUWLÀHG�ÁRXU�KDYH�FRQWULEXWHG�SRVLWLYHO\�WR�WKH�
� LPSURYHPHQWV�LQ�LURQ�DQG�PLFURQXWULHQW�OHYHOV�LQ�WKH�GLHW�RI�&%$�ZRPHQ�LQ�WKLV�VWXG\�
� DQG�D�UHGXFWLRQ�LQ�DQDHPLD�UDWHV��DV�LOOXVWUDWHG�E\�WKH�LPSURYHG�PLFURQXWULHQW�
� OHYHOV�LQ�WKHLU�EORRG��+RZHYHU��LW�LV�QRW�SRVVLEOH�WR�VD\�ZLWK�DEVROXWH�FRQÀGHQFH�KRZ�
� PXFK�� RI�WKH�FKDQJH�LV�GXH�WR�IRUWLÀHG�ÁRXU�DV�D�UHVXOW�RI�WKH�VWXG\�GHVLJQ�
$OWKRXJK�WKH�HIÀFDF\�RI�WKH�VWUDWHJ\�FRXOG�QRW�EH�SURSHUO\�HYDOXDWHG�GXH�WR�WKH�GHVLJQ�DG�
RSWHG�DV�D�UHVXOW�RI�WKH�QDWLRQDO�LPSOHPHQWDWLRQ�RI�WKH�ÁRXU�IRUWLÀFDWLRQ�DQG�WKH�WLPH�ODSVH�
EHWZHHQ�WKH�WZR�SHULRGV��LPSOHPHQWDWLRQ�DQG�HYDOXDWLRQ���LW�FRXOG�EH�VWDWHG�WKDW�IRUWLÀHG�
ÁRXU�KDV�KDG�D�SRVLWLYH�LPSDFW�RQ�DQDHPLD�DPRQJ�FKLOG�EHDULQJ�DJH�ZRPHQ�LQ�)LML��EDVHG�
RQ�WKH�SRVLWLYH�GLUHFWLRQ�RI�FKDQJH�VKRZQ�
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5HFRPPHQGDWLRQV�

,W�LV�UHFRPPHQGHG�WKDW�
� ��� 6LQFH�ÁRXU�IRUWLÀFDWLRQ�LV�RQO\�RQH�DSSURDFK�WR�DGGUHVV�DQDHPLD�LQ�)LML��D�
� � FRQFHUWHG�HIIRUW�VKRXOG�EH�PDGH�WR�DGGUHVV�WKH�SUREOHP�KROLVWLFDOO\�E\�
� � FRPSOHPHQWLQJ�ÁRXU�IRUWLÀFDWLRQ�ZLWK�RWKHU�VWUDWHJLHV�VXFK�DV�SUDFWLFDO�
� � GLHWDU\�GLYHUVLÀFDWLRQ��FRQWLQXLQJ�WKH�LURQ�VXSSOHPHQWDWLRQ�SURJUDP�DQG�
� � VDQLWDWLRQ�
� ��� $�ULJRURXV�HIIRUW�LV�PDGH�WR�HGXFDWH�WKH�FRPPXQLWLHV�DERXW�IRRG�FKRLFHV
� � �IRU�QXWULWLRXV�PHDOV�WKDW�DUH�SUDFWLFDO��DFFHVVLEOH��UHOHYDQW�DQG�FXOWXUDOO\�
� � DSSURSULDWH�
� ��� $�SUDFWLFDO�LQWHQVLYH�HGXFDWLRQ�SURJUDPPH�LV�GHYHORSHG�DQG�LPSOHPHQWHG�
� � WR�HGXFDWH�WKH�SXEOLF�DERXW�WKH�LPSRUWDQFH�RI�UHDGLQJ�IRRG�ODEHOV�EHIRUH�
� � SXUFKDVLQJ�IRRG�SURGXFWV�
� ��� 7KH�0LQLVWU\�RI�+HDOWK�ZLWK�ÁRXU�PLOOHUV�GHYHORS�D�VKDUHG�PRQLWRULQJ�
� � DQG�HYDOXDWLRQ�V\VWHP�SODQ�WR�HQVXUH�OHJLVODWLRQ�DQG�VWDQGDUGV�FRPSOLDQFH
� � DUH�DGKHUHG�WR�E\�DOO�VWDNHKROGHUV�LQFOXGLQJ�LPSRUWHUV��
� ��� 7KDW�WKH�0LQLVWU\�RI�+HDOWK�LQ�SDUWQHUVKLS�ZLWK�WKH�ORFDO�)ORXU�0LOOHUV�XVH�WKH�
� � UHVXOWV�RI�WKLV�VWXG\�WR�UHYLHZ�WKH�FXUUHQW�IRUWLÀFDQW�VWDQGDUGV�DQG�FRQVLGHU��
� � DGRSWLQJ�UHOHYDQW�SDUWV�RI�WKH�QHZ�:+2�)$2�UHFRPPHQGDWLRQV�DQG�LQ�
� � SDUWLFXODU�
� � D�� 8VLQJ�HLWKHU�IHUURXV�VXOIDWH�RU�IXPDUDWH�FRPSRXQGV�DV�IRUWLÀFDQW�LI�DW�
� � � DOO�SRVVLEOH�
� � E�� ,QFUHDVLQJ�]LQF�R[LGH�WR���PJ�NJ�
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1.0 THE CONTEXT

���� ,QWURGXFWLRQ

6LQFH�����V��WKHUH�KDV�EHHQ�UHFRJQLWLRQ�RI�PLFURQXWULHQW�SUREOHPV�LQ�)LML�DV�VKRZQ�E\�D�QXPEHU�

RI�VPDOOHU�QXWULWLRQ�VXUYH\V��6XEVHTXHQW�QDWLRQDO�VXUYH\V�LQ������DQG������KLJKOLJKWHG�WKH�SURE�

OHP�QDWLRQDOO\��7KH������1DWLRQDO�1XWULWLRQ�6XUYH\��116��IRXQG�DQDHPLD�LQ�����RI�FKLOGUHQ�XQGHU�

ÀYH�\HDU�RI�DJH������RI�DGXOW�ZRPHQ�DQG�����RI�PHQ��$QDHPLD�LV�D�VHYHUH�SXEOLF�KHDOWK�SUREOHP�

SDUWLFXODUO\� LQ�ZRPHQ�DQG�FKLOGUHQ�� �$WWHPSWV�WR�DGGUHVV�DQDHPLD�KDYH�EHHQ�RQJRLQJ�VLQFH�WKH�

����V���'LVFXVVLRQ�RI�IRUWLÀFDWLRQ�DQG�WKH�HVWDEOLVKPHQW�RI�DQ�LURQ�IRUWLÀFDWLRQ�WDVNIRUFH�EHJDQ�

LQ�WKH�����V��7KH�LPSHWXV�ZDV�WKH�JOREDO�SXVK�IRU�IRUWLÀFDWLRQ��LQFOXGLQJ�ÁRXU���WKURXJK�UHJLRQDO�

PHHWLQJV�DQG�DQ�H[WHUQDO�FRQVXOWDQW��*ULIÀWKV��������

,URQ�IRUWLÀFDWLRQ�SURJUDPPHV�KDYH�FRQWULEXWHG�WR�WKH�UHGXFWLRQ�LQ�LURQ�GHÀFLHQF\�DQDHPLD�LQ�PDQ\�

GHYHORSLQJ�FRXQWULHV��/H��%URXZHU�HW�DO��������=LPPHUPDQQ�HW�DO��������%DOWXVVHQ�HW�DO��������

+XUUHOO�HW�DO���������

)RUWLÀFDWLRQ�ZDV�DGRSWHG�E\�)LML�DV�D�QDWLRQDO�VWUDWHJ\�WR�FRQWURO�DQG�SUHYHQW�LURQ�GHÀFLHQF\�DQDH�

PLD�LQ�WKH�FRXQWU\��)RUWLÀFDWLRQ�LV�WKH�DGGLWLRQ�RI�RQH�RU�PRUH�QXWULHQWV�WR�D�IRRG��ZKHWKHU�RU�QRW�LW�LV�

QRUPDOO\�SUHVHQW�LQ�WKH�IRRG��IRU�WKH�SXUSRVH�RI�SUHYHQWLQJ�RU�FRUUHFWLQJ�D�GHPRQVWUDWHG�GHÀFLHQF\�

RI�RQH�RU�PRUH�QXWULHQWV�LQ�WKH�SRSXODWLRQ�RU�VSHFLÀF�SRSXODWLRQ�JURXSV��:KLWWDNHU�HW�DO��������DQG�

LV�RQH�RI�WKH�PRVW�FRVW�HIIHFWLYH�VROXWLRQV�JOREDOO\�WR�LPSURYH�KHDOWK��-RKQVRQ�DQG�:HVOH\��������

6XQ�HW�DO�������*DUFLD�&DVDO�DQG�/D\ULVVH��������+XUUHOO����������)RUWLÀFDWLRQ�LV�DQ�HIIHFWLYH�DS�

SURDFK�EHFDXVH�LW�GRHV�QRW�UHTXLUH�GLHWDU\�FKDQJH�LQ�WKH�SRSXODWLRQ��$NKWDU�HW�DO���������

)ORXU�ZDV�FKRVHQ�LQ�)LML�DV�WKH�EHVW�YHKLFOH�IRU�LURQ�IRUWLÀFDWLRQ�EHFDXVH�LW�LV�FRQVXPHG�E\�DOO�HWKQLF�

JURXSV�GDLO\��116�������6FKRIIHOHQ���������)RUWLÀFDWLRQ�ZDV�JD]HWWHG�RQ���WK�1RYHPEHU�������

����XQGHU�WKH�7UDGH�6WDQGDUGV�DQG�4XDOLW\�&RQWURO�'HFUHH�������$SSHQGL[�����)RUWLÀFDQWV�DQG�VWDQ�

GDUGV�LQFOXGHG�WKH�PLFURQXWULHQW�LURQ��IROLF�DFLG��]LQF��DQG�%�YLWDPLQV��WKLDPLQH��ULERÁDYLQ�	�QLDFLQ���

7KH�DGGLWLRQ�WR�ÁRXU�RI�]LQF��ULERÁDYLQ��WKLDPLQH�DQG�QLDFLQ�ZDV�MXVWLÀHG�RQ�WKH�EDVLV�WKDW�WKDW�WKHVH�

DUH�XVXDOO\�DYDLODEOH�LQ�ZKROHPHDO�ÁRXU��EXW�QRW�LQ�ZKLWH�ÁRXU�

)XOO�LPSOHPHQWDWLRQ�EHJDQ�LQ��������&RQWLQXRXV�PRQLWRULQJ�RI�IRUWLÀFDQW�OHYHOV�DW�WKH�SRLQW�RI�VDOH�

DV�SURRI�RI�FRPSOLDQFH�DQG�IRU�VDIHW\�OHYHOV�VKRXOG�EH�DQ�LQWHJUDO�SDUW�RI�WKH�SURJUDPPH�

 

���� 6WXG\�UDWLRQDOH

������ 2EMHFWLYHV�RI�WKH�VWXG\

�7KH�JHQHUDO�REMHFWLYHV�RI�WKH�VWXG\�ZHUH�WZR�IROG��)LUVWO\�WR�HYDOXDWH�WKH�HIIHFWLYHQHVV�RI�ÁRXU�IRUWL�

ÀFDWLRQ�E\�DVVHVVLQJ�EORRG�OHYHOV�RI�IHUULWLQ�DQG�KDHPRJORELQ�DV�ZHOO�DV�WKH�SUHYDOHQFH�RI�DQDHPLD�

DQG�LURQ�GHÀFLHQF\�LQ�&%$�ZRPHQ��DQG�VHFRQGO\��WR�HYDOXDWH�WKH�SROLF\�GHYHORSPHQWDO�SURFHVVHV�
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������ 6SHFLÀF�REMHFWLYHV�ZHUH�WR�

D�� $VVHVV�WKH�HIIHFWLYHQHVV�RI�WKH�)LML�ÁRXU�IRUWLÀFDWLRQ�VWUDWHJ\��

� L�� ([SORUH�WKH�LPSDFW�RI�WKH�LURQ�DQG�RWKHU�PLFURQXWULHQW�IRUWLÀHG�ÁRXU�RQ�WKH�+E�

� � DQG�LURQ�VWDWXV�RI�)LML�ZRPHQ�RI�FKLOG�EHDULQJ�DJH�

� LL�� $VVHVV�WKH�NQRZOHGJH��DZDUHQHVV�RI�DQG�DWWLWXGHV�WRZDUGV�IRUWLÀHG�ÁRXU�RI�

� � )LML�ZRPHQ�RI�FKLOG�EHDULQJ�DJH�

� LLL�� ([SORUH�GDLO\�FRQVXPSWLRQ�RI�ÁRXU��DQG�ÁRXU�SURGXFWV�DPRQJ�GLIIHUHQW�HWKQLF�

� � JURXSV��UHVLGHQFH��XUEDQ�DQG�UXUDO��DV�ZHOO�DV�FRQVXPSWLRQ�RI�RWKHU�IRRGV�L�H���

� � GDLO\�IRRG�FRQVXPSWLRQ�SDWWHUQV�DQG�ZKHWKHU�WKHVH�SRVLWLYHO\�DIIHFWHG��+E�� �

� DQG�LURQ�OHYHO�LQ�ZRPHQ�RI�FKLOG�EHDULQJ�DJH�

� LY�� $VVHVV�ÁRXU�IRUWLÀFDWLRQ�VWDQGDUG�FRPSOLDQFH�

E�� (YDOXDWH�WKH�IRUWLÀFDWLRQ�SROLF\�GHYHORSPHQWDO�SURFHVVHV�

127(��7KH�OHYHOV�RI�IHUULWLQ�DQG�KDHPRJORELQ�LQ�WKH�EORRG�ZLOO�EH�WKH�FRUH�FULWHULD�IRU�DVVHVVLQJ�WKH�

LPSDFW�RI�IRUWLÀHG�ÁRXU��

������ 4XHVWLRQV�WR�EH�DQVZHUHG

7KH�VWXG\�DLPHG�WR�DQVZHU�IRXU�PDMRU�TXHVWLRQV�LQ�UHODWLRQ�WR�DQDHPLD�DQG�LURQ�GHÀFLHQF\�

� �� :KDW�KDV�FKDQJHG�VLQFH�WKH�IRUWLÀFDWLRQ�SURJUDPPH�EHJDQ"

� �� +RZ�PXFK�FKDQJH�KDV�RFFXUUHG�VLQFH�WKH�SURJUDPPH�EHJDQ"

� �� +RZ�DQG�ZK\�GLG�WKH�FKDQJH�RFFXU�RU�QRW"

� �� +RZ�PXFK�RI�WKH�FKDQJH�FDQ�EH�DWWULEXWHG�WR�WKH�ÁRXU�IRUWLÀFDWLRQ�LWVHOI�

� � UDWKHU�WKDQ�WR�H[WHUQDO�IDFWRUV���,Q�RWKHU�ZRUGV��WKH�VWXG\�QHHGHG�WR�NQRZ�LI�

� � WKH�IRUWLÀHG�ÁRXU�SURJUDPPH�FRQWULEXWHG�WR�WKH�REVHUYHG�HIIHFW�RU�ZHUH�WKHUH�

� � VRPH�RWKHU�UHDVRQV��
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���� 0DWHULDOV�DQG�0HWKRGV 

7KH�VXUYH\�ZDV�GHVLJQHG�DV�D�FURVV�VHFWLRQDO�VWXG\�DPRQJ�QRQ�SUHJQDQW�ZRPHQ�RI�FKLOG�EHDULQJ�

DJH�LQ�)LML��,W�ZDV�UHYLHZHG�DQG�HQGRUVHG�E\�WKH�1DWLRQDO�+HDOWK�5HVHDUFK�&RPPLWWHH�DQG�DSSURYHG�

E\�WKH�1DWLRQDO�5HVHDUFK�(WKLFV�&RPPLWWHH��7KH������116�0LFURQXWULHQW�6XUYH\�RI�FKLOG�EHDULQJ�

DJH�ZRPHQ�ZDV�XVHG�DV�EDVHOLQH��

6WXG\�VLWHV�DQG�SRSXODWLRQ��DQG�DJH�JURXS�IURP�ZKLFK�WKH�SDUWLFLSDQWV�VHOHFWHG�ZHUH�PDWFKHG�ZLWK�

WKH�)LML������116�0LFURQXWULHQW�6XUYH\�RI�ZRPHQ�RI�FKLOG�EHDULQJ�DJH��&%$���7KLV�ZDV�GRQH�WR�HQ�

DEOH�D�¶EHIRUH·�DQG�¶DIWHU·�FRPSDULVRQ��2QO\�&%$�ZRPHQ�ZKR�ZHUH�)LML�FLWL]HQV��QRQ�SUHJQDQW�ZLWK�

QR�NQRZQ�LOOQHVVHV�ZHUH�LQFOXGHG��

7KH�VDPSOH�VL]H�IRU�WKLV�VWXG\�ZDV�FDOFXODWHG�E\�PHDQV�RI�WKH�2SHQ(SL�VRIWZDUH�YHUVLRQ�����EDVHG�

RQ�WKH������SRSXODWLRQ�FHQVXV�DV�LOOXVWUDWHG�LQ�)LJXUH���EHORZ���$�VDPSOH�VL]H�RI�����SDUWLFLSDQWV�

ZDV�FDOFXODWHG�ZLWK�����H[SHFWHG�SUHYDOHQFH�RI�LURQ�GHÀFLHQF\�DQDHPLD��,'$���D�����DOORZDQFH�IRU�

GURSRXW�UDWH��DQ�DEVROXWH�SUHFLVLRQ�RI����ZLWK�����FRQÀGHQFH�LQWHUYDO��&O���DQG�D�GHVLJQ�HIIHFW�RI�

���7KH�WRWDO�VDPSOH�IRU�HDFK�SRSXODWLRQ�JURXS�LV�FDOFXODWHG�E\�SRSXODWLRQ�SURSRUWLRQ�WR�VL]H��336���

7KH�FDOFXODWHG�VDPSOH�VL]H�ZDV�GHVLJQHG�WR�GHWHFW�D��PJ�GLIIHUHQFH�LQ�WKH�PHDQ�+E�EHWZHHQ�WKH�

WZR�VXUYH\V�������DQG�������

:RPHQ�SDUWLFLSDQWV�������ZHUH�FKRVHQ�IURP�WKH�OLVW�SURYLGHG�E\�WKH�]RQH�QXUVHV�LQ�WKH�UHVSHFWLYH�

���UDQGRPO\�VHOHFWHG�($V��7KH�SRSXODWLRQ�RI�&%$�ZRPHQ�SHU�($�ZDV�VWUDWLÀHG�E\�HWKQLFLW\�DQG�DJH�

JURXS�DQG�WKHQ�UDQGRPO\�VHOHFWHG�XVLQJ�WKH�336�DSSURDFK��WR�GHWHUPLQH�WKH�VDPSOH�VL]H�IRU�HDFK�

($��7KH�ZRPHQ�ZHUH�WKHQ�VHOHFWHG�DFFRUGLQJ�WR�HWKQLFLW\�DQG�DJH�JURXS�UHTXLUHG�IRU�HDFK�($��$S�

SHQGL[�����7KH�OLVWV�RI�VHOHFWHG�ZRPHQ�IRU�HDFK�($�ZHUH�VHQW�WR�WKH�UHVSHFWLYH�6'+6�IRU�WKH�]RQH�

QXUVHV�WR�LQIRUP�SDUWLFLSDQWV�DQG�REWDLQ�VLJQHG�FRQVHQW�IRUPV�

&RQVHQW�IRUPV�IRU�WKRVH�XQGHU�WKH�DJH�RI����\HDUV�KDG�WR�EH�VLJQHG�E\�WKHLU�SDUHQWV�JXDUGLDQV��

2QO\�ZRPHQ�ZLWK�VLJQHG�FRQVHQW�WRRN�SDUW�LQ�WKH�VWXG\��

$�������UHVSRQVH�UDWHV�ZDV�UHFHLYHG�

Total Sample Size

870

iTaukei

504

IndoFijians

366

15 - 18 years

66

19+years

300

19+ years

404

15 - 18 years

100

)LJXUH����6DPSOH�SRSXODWLRQ
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7KUHH�ÀHOGZRUN�WHDPV�HDFK�FRQVLVWHG�RI���PHPEHUV��D�WHDP�OHDGHU��ZHLJKW�WDNHU��KHLJKW�PHDVXUHU��
LQWHUYLHZHU��JHQHUDO�TXHVWLRQQDLUH�DQG���KU�IRRG�UHFDOO���DQG�D�ODERUDWRU\�WHFKQLFLDQ�WR�WDNH�EORRG�
VDPSOH�

(DFK�WHDP�ZDV�SURYLGHG�ZLWK�D�UHVHDUFK�SDFNDJH�ZKLFK�FRQVLVWHG�RI�
��� 1DPHV�DQG�OLVW�RI�SDUWLFLSDQWV
��� 4XHVWLRQQDLUHV��*HQHUDO�TXHVWLRQQDLUH�DQG����KU�)RRG�UHFDOO�ZLWK�PHDVXUHPHQW�DLG�
��� �:HLJKLQJ�VFDOH��6HFD������DQG�VWDQGDUG�ZHLJKW
��� 6WDGLRPHWHU��6HFD�����
��� /DERUDWRU\�ZDUH�IRU�EOHHGLQJ�DQG�VWRUDJH�RI�EORRG�

7KH�JHQHUDO�TXHVWLRQQDLUH� �$SSHQGL[����ZDV�XVHG� LQ� WKH� IDFH� WR� IDFH� LQWHUYLHZ��DQWKURSRPHWULF�
PHDVXUHPHQWV��ZHLJKW�DQG�KHLJKW��ZHUH�WDNHQ�XVLQJ�VWDQGDUG�SURWRFRO����KU�)RRG�5HFDOO�TXHVWLRQ�
QDLUHV��$SSHQGL[����ZDV�XVHG�WR�HVWDEOLVK�QXWULHQW�LQWDNH���%ORRG�VDPSOHV�ZHUH�WDNHQ�IRU�ELRFKHPL�
FDO�DQDO\VLV�WR�GHWHUPLQH�OHYHOV�RI�VHOHFWHG�PLFURQXWULHQWV��
,Q�DGGLWLRQ�WR�WKH�DERYH��IRUWLÀHG�ÁRXU�DQDO\VLV�IRU�OHYHOV�RI�IRUWLÀFDQWV�DW�SRLQW�RI�VDOH�ZHUH�DOVR�
XQGHUWDNHQ�E\�+LOOV�/DERUDWRU\��1HZ�=HDODQG�DQG�YDOLGDWHG�E\�WKH�863�,QVWLWXWH�RI�$SSOLHG�6FLHQFH�
/DERUDWRU\��DQ�,QWHUQDWLRQDOO\�&HUWLÀHG�/DERUDWRU\��$�GHVN�UHYLHZ�RI�WKH�SURFHVVHV�RI�WKH�GHYHORS�
PHQW�RI�IRUWLÀHG�ÁRXU�OHJLVODWLRQ�ZDV�DOVR�XQGHUWDNHQ���

$�SLORW�VXUYH\�ZDV�FRQGXFWHG�WR�WHVW�WKH�WRROV�DQG�SURWRFROV��7KH�TXHVWLRQQDLUHV�DQG�VXUYH\�SUR�
FHVVHV�ZHUH�UHÀQHG�DFFRUGLQJO\��7UDLQLQJ�RI�WKH�VXUYH\�WHDPV�FRYHULQJ�DOO�DVSHFWV�RI�GDWD�FROOHFWLRQ�
ZDV�FRQGXFWHG�WZR�GD\V�EHIRUH�GDWD�FROOHFWLRQ��
7KH�SURFHVV�RI�GDWD�FROOHFWLRQ�LQ�WKH�ÀHOG�LV�LOOXVWUDWHG�LQ�)LJXUH����

1. Waiting Area

7. Checking of

 

Questionnaires by

Supervisor & Payment

of Bus Fares

2. Registration

&

Consent Form

3. Questionnaires Administered

- General

- Food Recall

4. Height &

Weight

Measurements

5. Bleeding by

Lab Technician

6. Checking of

Questionnaires by

Team Leader

)LJXUH����'DWD�&ROOHFWLRQ�3URFHVV�
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9DULDEOH� $QDO\WLF�7HVW� 1RUPDO�5DQJH� 5HIHUHQFHV
� RU�0HWKRG� 9DOXHV��IRU�ZRPHQ�
+DHPRJORELQ� 6\VPH[�;V����L� ��������J�/� ��7URSLFKHDOWK���
� � � /DERUDWRULHV
)HUULWLQ� 0RGXODU�(���� ����������J�/� ��7URSLFKHDOWK���
� (OHFWUR�� � /DERUDWRULHV
� FKHPLOXPLQHVFHQFH� �
)RODWH� (����(OHFWUR��� ���������QPRO�/�� ��7URSLFKHDOWK���
� FKHPLOXPLQHVFHQFH� � /DERUDWRULHV
=LQF� $WRPLF�$EVRUSWLRQ�� ���²�����PRO�/� ��6\PELRQ�/DYHUW\��
� 6SHFWURSKRWRPHWU\� � 3DWKRORJ\��6\GQH\

%ORRG�VDPSOHV�ZHUH�WDNHQ�IURP�SDUWLFLSDQWV�E\�WUDLQHG�ODERUDWRU\�WHFKQLFLDQV�DQG�VWRUHG�
DFFRUGLQJ�WR�VWDQGDUG�SURWRFROV�

���� 'DWD�PDQDJHPHQW�DQG�DQDO\VLV
&RPSOHWHG�TXHVWLRQQDLUHV�ZHUH�FKHFNHG�RQ�VLWH�E\�WKH�WHDP�VXSHUYLVRU�DQG�VLJQHG�RII�DV�
SDUW�RI�GDWD�TXDOLW\�FRQWURO���7KH�FRPSOHWHG�TXHVWLRQQDLUHV�ZHUH�UH�FKHFNHG�DW�WKH�RIÀFH��
DQG�WKH�IRRG�UHFDOO�FRGHG�EHIRUH�GDWD�HQWU\�XVLQJ�(SL'DWD�VRIWZDUH�YHUVLRQ��������
6WDWLVWLFDO�DQDO\VLV�ZDV�FRQGXFWHG�XVLQJ� WKH�6366�YHUVLRQ����VRIWZDUH��(SL,QIR� YHUVLRQ�
������ZDV�XVHG�WR�REWDLQ�IUHTXHQFLHV��PHDQ��FRQÀGHQFH�LQWHUYDO�DV�ZHOO�DV�VLJQLÀFDQW�WHVWV�
�,QGHSHQGHQW�VDPSOH�W�WHVW�DQG�2QH�ZD\�$QRYD��IRU�FRPSDULVRQ�RI�DSSURSULDWH�GDWD���,Q�DOO�
VWDWLVWLFDO�WHVWV��UHVXOWV�ZHUH�FRQVLGHUHG�VLJQLÀFDQW�LI�S��������
'LHW�UHFDOO�ZDV�DQDO\]HG�IRU�QXWULHQW�FRQWHQWV�XVLQJ�)RRG:RUNV��D�FRPSXWHUL]HG�SURJUDPPH�
ZKLFK�HQDEOHV�WKH�GDLO\�LQWDNH�RI�IRRG�WR�EH�DQDO\]HG�DQG�6366�IRU�GHWDLOHG�DQDO\VLV�RI�YDUL�
DEOHV�
7KH�FDWHJRULHV�¶RYHUDOO·�� ¶HWKQLFLW\·�� ¶DJH�JURXS·�DQG�¶GLYLVLRQ·�ZHUH�XVHG�IRU�DQDO\VLV�SXU�
SRVHV��
7KH� WZR�DJH�JURXSV� ¶���\UV·�DQG� ¶����\UV·�ZHUH�XVHG� WR�HQDEOH� WKH�FDOFXODWLRQV�RI� WKH�
5HFRPPHQGHG�'LHWDU\�,QWDNH��5',���,Q�WKLV�UHSRUW�WKH�WZR�DJH�JURXSV������\UV�RU����\UV�
ZLOO�EH�XVHG�LQWHUFKDQJHDEO\�ZKLOH������\UV�RU�����\UV�ZLOO�DOVR�EH�XVHG�LQWHUFKDQJHDEO\�

���� 'HÀQLWLRQV�XVHG�DQG�FXW�RIIV
$VVHVVPHQW�FULWHULD�DSSOLHG�DUH�VKRZQ�LQ�WKH�WDEOHV�EHORZ
��7DEOH��������7DEOH��������DQG�7DEOH�������

7DEOH������
/DERUDWRU\�WHVWV�XVHG�DQG�UDQJH�LQ�YDOXHV
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0HDVXUHPHQW� &ULWHULD� &XW�RIIV�IRU� 5HIHUHQFHV

� � 'HÀFLHQF\�LQ�ZRPHQ

$QDHPLD� +DHPRJORELQ� �����J�G/�� :+2

,URQ�GHÀFLHQF\� 6HUXP�)HUULWLQ� ���PJ�/�� :+2

=LQF�GHÀFLHQF\� 6HUXP�=LQF� �����PPRO�/�� ,=L1&*

)RODWH�GHÀFLHQF\� 6HUXP�)RODWH� ����QPRO�/� :+2

$JH�JURXS� $QWKURSRPRWHU\� &ULWHULD� &ODVVLÀFDWLRQ

� � ����6'� 6HYHUH�ZDVWHG

� � ����6'� :DVWHG

8QGHU����\UV�� %0,�IRU�$JH� ����6'� +HDOWK\�5LVN�RI�RYHUZHLJKW

�&KLOGUHQ�� � ����6'� 2YHUZHLJKW

� � ����6'� 2EHVH

� � ������ 8QGHUZHLJKW

��\UV�DQG�DERYH� %0,� ������ 8QGHUZHLJKW��$GXOW��

� � ���������� +HDOWK\

� � ���������� 2YHUZHLJKW

� � !��� 2EHVH

� � � 6RXUFHV��:+2������

7DEOH������
2XWFRPH�GHÀQLWLRQV�XVHG

7DEOH������
:+2�%0,�&XW�RII�SRLQWV

7KH�QH[W�FKDSWHU�SUHVHQWV�WKH������VWXG\�UHVXOWV�

Impact of Iron Fortified Flour 12



3.0 RESULTS OF THE 2010 IMPACT STUDY OF IRON FORTIFIED FLOUR

7KLV�VWXG\�ZDV�FRQGXFWHG�WR�GHWHUPLQH�WKH�HIIHFW�LI�DQ\��RI�LURQ�IRUWLÀHG�ÁRXU�RQ�WKH�UDWHV�RI�LURQ�GH�
ÀFLHQF\�DQG�DQDHPLD�DPRQJ�ZRPHQ�RI�FKLOG�EHDULQJ�DJH�LQ�)LML��DIWHU�LW�ZDV�LPSOHPHQWHG�QDWLRQDOO\�

7KH�VHFWLRQ�ZLOO�SUHVHQW�WKH�UHVXOWV�RI�WKH������,PSDFW�6XUYH\�XQGHU�WKH�IROORZLQJ�VXEKHDGLQJV�
� R� 'HPRJUDSKLFV
� R� .QRZOHGJH�RI�ÁRXU�DQG�ÁRXU�IRUWLÀFDWLRQ
� R� �+HDOWK�,QIRUPDWLRQ
� R� 1XWULWLRQDO�VWDWXV�E\�%0,
� R� 0LFURQXWULHQW�VWDWXV

�1RWH��
� ��� 7KH�UHVXOWV�SUHVHQWHG�EHORZ�KDYH�EHHQ�FDOFXODWHG�XVLQJ�XQ�ZHLJKWHG�GDWD�
� ��� %HFDXVH�RI�WKH�LQVLJQLÀFDQW�QXPEHU�RI�¶2WKHUV·�LQ�WKLV�VWXG\��WKLV�JURXS�ZLOO�EH�
� � H[FOXGHG�IURP�WKH�GLVFXVVLRQ�DOWKRXJK�WKH�UHVXOW�WDEOHV�PD\�VWLOO�FRQWDLQ�WKH�� �
� � LQIRUPDWLRQ�IRU�WKH�JURXS�
� ��� )RU�PRUH�GHWDLOHG�DQDO\VLV�RI�GDWD��SOHDVH�UHIHU�WR�$SSHQGL[���²����

���� 'HPRJUDSKLFV
:LWK�D�UHVSRQVH�UDWH�RI��������D�WRWDO�RI�����QRQ�SUHJQDQW�ZRPHQ�RI�FKLOG�EHDULQJ�DJH�������\UV��
SDUWLFLSDWHG�LQ�WKH�VWXG\��7DEOH���������2I�WKHVH��������Q �����ZHUH�L7DXNHLV���������Q �����ZHUH�
,QGR)LMLDQV�DQG��������Q ����¶2WKHUV·��%\�DJH�JURXS���������Q ������ZHUH��������\UV�DQG�������
�Q ����������\UV��%\�GLYLVLRQ�������� �Q �����ZHUH� IURP� WKH�&HQWUDO�������� �Q ����� IURP� WKH�
:HVWHUQ���������Q �����IURP�WKH�1RUWKHUQ��DQG�������Q ����IURP�WKH�(DVWHUQ�GLYLVLRQ�

,QWHUYLHZV�DW�D�WHPSOH�LQ�5DNLUDNL
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&KDUDFWHULVWLFV� 1XPEHU� �
$OO�ZRPHQ� ���� ���
(WKQLFLW\
� L7DXNHL� ���� ����
� ,QGR)LMLDQ� ���� ����
� 2WKHU� ��� ���
$JH�JURXS
� �������\UV�� ���� ����
� ������\UV� ���� ����
'LYLVLRQ
� &HQWUDO� ���� ����
� :HVWHUQ� ���� ����
� 1RUWKHUQ� ���� ����
� (DVWHUQ� ��� ���

/HYHO� � Q� �

� 3ULPDU\� ���� ����

&RPSOHWHG� 6HFRQGDU\� ���� ����

� 7HUWLDU\� ���� ����

&XUUHQWO\�6WXG\LQJ� 6HFRQGDU\� ��� ���

� 7HUWLDU\� ��� ���

7DEOH�������
6WXG\�VDPSOH�FKDUDFWHULVWLFV�E\�HWKQLFLW\��DJH�JURXS�DQG�GLYLVLRQ�

7DEOH������
(GXFDWLRQ�OHYHO

7KH�HGXFDWLRQ�OHYHOV�UHSRUWHG�E\�WKH�VXUYH\�SDUWLFLSDQWV�DUH�SUHVHQWHG�LQ�7DEOH���������7KH�PDMRULW\�

RI�WKH�UHVSRQGHQWV���������UHSRUWHG�KDYLQJ�FRPSOHWHG�VHFRQGDU\�HGXFDWLRQ��������KDG�FRPSOHW�

HG�WHUWLDU\�HGXFDWLRQ�DQG�������KDG�JRQH�DV�IDU�DV�SULPDU\�HGXFDWLRQ��2I�WKRVH�FXUUHQWO\�VWXG\LQJ��

�����ZHUH�VWLOO�DW�VHFRQGDU\�VFKRRO�DQG������ZDV�VWXG\LQJ�DW�WHUWLDU\�OHYHO�

�0RVW���������RI�WKH�SDUWLFLSDQWV�UHSRUWHG�WKH\�ZHUH�PDUULHG�ZKLOH�������ZHUH�VLQJOH��7DEOH���������
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6WDWXV� Q� �
0DUULHG� ���� ����
6LQJOH� ���� ����
2WKHUV��GLYRUFHG�� ��� ���
ZLGRZ��GHIDFWR�

1XPEHU�RI�FKLOGUHQ� Q� �
� 1RQH� ���� ����
� ���� ���� ����
� ���� ���� ����
� ���� ��� ���
� !�� ��� ���

� 2FFXSDWLRQ� Q� �
� /HJLVODWRU� �� ���
� 3URIHVVLRQDO� ��� ����
� 7HFKQLFLDQ� �� ���
� &OHUN� ��� ����
� 6HUYLFH�ZRUNHU� ��� ����
� 6NLOOHG�$JULFXOWXUH� �� ���
� �	�)LVK�ZRUNHU
� &UDIW�	�UHODWHG� ��� ���
� 3ODQW�	�PDFKLQHU\� �� ���
� (OHPHQWDU\� ��� ����

7DEOH�������
0DULWDO�VWDWXV

7DEOH������
3DUWLFLSDQWV�ZLWK�FKLOGUHQ

7DEOH������
&%$�ZRPHQ�ZLWK�RFFXSDWLRQ

$SSUR[LPDWHO\�D�WKLUG�������RI�WKH�ZRPHQ�VXUYH\HG�UHSRUWHG�KDYLQJ�����FKLOGUHQ��������
KDG�����FKLOGUHQ�������KDG�����DQG������KDG�PRUH�WKDQ���FKLOGUHQ�DQG�������UHSRUWHG�
WKH\�KDG�QRQH��7DEOH��������

2QO\��������Q ����� UHSRUWHG� WKH\�ZHUH�HDUQLQJ�DQ� LQFRPH�DW� WKH� WLPH�RI� WKH� LQWHU�
YLHZ��7KH�PDMRULW\�������� �Q ����� UHSRUWHG�QRW�HDUQLQJ��7KH�PDMRULW\�RI� WKRVH�ZKR�
ZHUH� ¶HDUQLQJ·� �7DEOH� �������� ZHUH� HPSOR\HG� XQGHU� WKUHH�PDLQ� MRE� FDWHJRULHV�� HOH�
PHQWDU\� �LQFOXGHG� KRXVH� KHOSHUV�FOHDQHUV� DQG� IRRG� YHQGRUV��� ������� DQG� VHUYLFH�
ZRUNHUV���������DQG�SURIHVVLRQDOV���������7KH�UHVW�ZHUH�GLVWULEXWHG�DFURVV�VL[�RWKHU�
FDWHJRULHV���

Impact of Iron Fortified Flour15



0L[LQJ�RI�)ORXU�6DPSOHV�IRU�$QDO\VLV

����� .QRZOHGJH�RI�ÁRXU�DQG�IRUWLÀFDWLRQ

7KH�SDUWLFLSDQWV·�NQRZOHGJH�RI�ÁRXU�DQG�ÁRXU�IRUWLÀFDWLRQ�ZHUH�DOVR� LQYHVWLJDWHG�� �7DEOH�
������VKRZHG�WKH�W\SHV�RI�ÁRXU�UHSRUWHGO\�FRQVXPHG�E\�WKH�VXUYH\�SDUWLFLSDQWV�
2YHUDOO��PRVW� �������� FRQVXPHG�QRUPDO� ÁRXU�� 2QO\� ����� XVHG� ERWK� QRUPDO� DQG�ZKROH�
PHDO�DQG�D�VLPLODU�SHUFHQWDJH��������GLG�QRW�NQRZ�WKH�W\SH�RI�ÁRXU�WKH\�XVHG��%\�HWKQLFLW\��
UHODWLYHO\�PRUH�L7DXNHLV�FRQVXPHG�QRUPDO�ÁRXU���������FRPSDUHG�WR�,QGR)LMLDQV����������

 Variables Overall Ethnicity

 iTaukei IndoFijian Others

� 7\SH�RI�IORXU� Q� �� Q� �� Q� �� Q� �

� 1RUPDO��ZKLWH�� ���� ����� ���� ����� ���� ����� �� ���

1RUPDO�	�:KROH�PHDO� ��� ���� ��� ����� ��� ����� �� ���

�2WKHU�GRQ·W�NQRZ� ��� ���� ��� ����� ��� ����� �� �

7DEOH������
7\SHV�RI�ÁRXU�FRQVXPHG�E\�HWKQLFLW\

)0)�EUDQG�ZDV�SXUFKDVHG�E\�WKH�PDMRULW\���������RI�WKRVH�VXUYH\HG��ZKLOH�RQO\�������SXU�
FKDVHG�3XQMDV�EUDQG��7DEOH����������2QO\������UHSRUWHG�WKH�XVH�RI�ERWK�EUDQGV��5HODWLYHO\�
PRUH�L7DXNHL���������FRPSDUHG�ZLWK�,QGR)LMLDQ�������SXUFKDVHG�)0)�EUDQG��

2YHUDOO��WKH�PDMRULW\���������LGHQWLÀHG�¶SULFH·��PRUH�VR�IRU�L7DXNHLV��������WKDQ�,QGR)LMLDQV��
�����DV�WKH�PDLQ�UHDVRQ�IRU�WKH�FKRLFH�RI�EUDQG��¶7DVWH·�ZDV�LGHQWLÀHG�E\�����ZKLOH�¶DYDLO�
DELOLW\·�ZDV�UHSRUWHG�E\������5HODWLYHO\�PRUH�L7DXNHL���������LGHQWLÀHG�¶DYDLODELOLW\·�DV�D�
FKRLFH�GHWHUPLQDQW�FRPSDUHG�ZLWK�������,QGR)LMLDQ�
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� 9DULDEOHV� 2YHUDOO� (WKQLFLW\

� 9DULDEOHV� 2YHUDOO� (WKQLFLW\

� L7DXNHL� ,QGR)LMLDQ� 2WKHUV

 iTaukei IndoFijian Others

� %UDQG� Q� �� Q� �� Q� �� Q� �

� )0)� ���� ����� ���� ����� ���� ����� �� ���

� 3XQMDV� ���� ����� ��� ����� ��� ����� �� ���

� %RWK� ��� ���� ��� ����� ��� ����� �� ���

� 'RQ·W�NQRZ� ��� ���� �� ����� �� ����� �� ���

&KRLFH�GHWHUPLQDWLRQ

� 3ULFH� ���� ����� ���� ����� ��� ����� �� ���

� 7DVWH� ���� ����� ���� ����� ���� ����� �� ���

� $YDLODELOLW\� ���� ����� ��� ����� ��� ����� �� ���

� %UDQG� ��� ���� ��� ����� ��� ����� �� ���

� 1XWULWLRQ� ��� ���� �� ����� ��� ����� �� ���

� 2WKHU� ��� ���� ��� ����� ��� ����� �� ���

� 5HDG�1XWULWLRQ�ODEHO� Q� �� Q� �� Q� �� Q� �

� <HV� ���� ����� ���� ����� ���� ����� �� ���

� 1R� ���� ����� ���� ����� ���� ����� �� ���

� 'RQ·W�NQRZ� ��� ���� ��� ����� ��� ����� �� ���

+HDUG�RI�IRUWLÀHG�ÁRXU

� <HV� ��� ���� ��� ����� ��� ����� �� ���

� 1R� ���� ��� ���� ����� ���� ����� �� ���

7DEOH������
%UDQG�DQG�FKRLFH�GHWHUPLQDWLRQ�E\�HWKQLFLW\

7DEOH������
3DUWLFLSDQWV�ZKR�UHDG�QXWULWLRQ�ODEHOV�DQG�KDG�KHDUG�RI�IRUWLÀHG�ÁRXU�E\�HWKQLFLW\

$�UHODWLYHO\�ODUJH�SURSRUWLRQ�RI�WKRVH�ZKR�UHVSRQGHG�WR�WKH�TXHVWLRQ�GLG�QRW�UHDG�QXWULWLRQ�
ODEHOV� RQ� IRRG� SDFNDJHV� �������� FRPSDUHG� WR� ������ZKR� GLG� �7DEOH� �������� (WKQLFDOO\��
PRUH�L7DXNHLV���������GLG�QRW�UHDG�QXWULWLRQ�ODEHOV�FRPSDUHG�WR�,QGR)LMLDQV�����������2QO\�
���RI�DOO�SDUWLFLSDQWV�WKDW�DQVZHUHG�WKLV�SDUWLFXODU�TXHVWLRQ�UHSRUWHG�WKH\�KDG�KHDUG�DERXW�
IRUWLÀHG�ÁRXU�ZKLOH�����KDG�QRW��0RUH�L7DXNHLV���������KDG�QRW�KHDUG�DERXW�IRUWLÀHG�ÁRXU�
FRPSDUHG�ZLWK�������,QGR)LMLDQV�
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2I�WKRVH�ZKR�KDG�KHDUG�DERXW�IRUWLÀHG�ÁRXU��7DEOH���������RQO\�������NQHZ�ZKDW�LW�PHDQW�
DQG�������ZHUH�XQVXUH�RU�GLG�QRW�NQRZ��%\�HWKQLFLW\��PRUH�L7DXNHLV���������ZHUH�XQVXUH�
FRPSDUHG�WR�������,QGR)LMLDQV�
�2YHUDOO��RQO\�������NQHZ�WKH�KHDOWK�EHQHÀW�RI�IRUWLÀHG�ÁRXU��

� 9DULDEOHV� 2YHUDOO� (WKQLFLW\
� L7DXNHL� ,QGR)LMLDQ� 2WKHUV

�:KDW�IRUWLÀHG�ÁRXU�PHDQV� Q� �� Q� �� Q� �� Q� �

� $GGHG�LURQ�QXWULHQWV� ��� ����� ��� ����� ��� ����� �� ���

� 2WKHUV�QRW�VXUH� ��� ����� ��� ����� �� ����� �� ���

� +HDOWK�EHQHÀWV

�+HDOWK\�SUHYHQW�DQDHPLD�� ��� ����� ��� ����� ��� ����� �� ���

� 2WKHU� ��� ����� ��� ����� ��� ����� �� ���

7DEOH������

3DUWLFLSDQWV�ZKR�KDG�KHDUG�RI�IRUWLÀHG�ÁRXU�DQG�NQHZ�WKH�EHQHÀWV�E\�HWKQLFLW\

7DNLQJ��EORRG�DW�/RPDZDL�+HDOWK�&HQWUH

���� +HDOWK�,QIRUPDWLRQ�
3DUWLFLSDQWV�ZHUH�DOVR�DVNHG�DERXW�VSHFLÀF�KHDOWK�LQIRUPDWLRQ�UHJDUGLQJ�QXWULHQW�VXSSOH�
PHQWV��7DEOH�������DQG�7DEOH���������

2YHUDOO��RQO\�������RI�WKRVH�VXUYH\HG�KDG�WDNHQ�D�QXWULHQW�VXSSOHPHQW�LQ�WKH�VL[�PRQWKV�
SULRU�WR�WKH�VXUYH\��7DEOH���������2I�WKHVH��VOLJKWO\�PRUH�,QGR)LMLDQV�WKDQ�L7DXNHLV�KDG�WDNHQ�
VXSSOHPHQWV��������DQG�������UHVSHFWLYHO\��
,URQ�DQG�IROLF�DFLG�WDEOHWV�ZHUH�UHSRUWHGO\�WDNHQ�E\�WKH�PDMRULW\����������Q �����%\�HWKQLFLW\��
UHODWLYHO\�PRUH�,QGR)LMLDQV���������WKDQ�L7DXNHLV���������WRRN�LURQ�DQG�IROLF�DFLG�VXSSOH�
PHQW��
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� 9DULDEOHV� 2YHUDOO� (WKQLFLW\
� L7DXNHL� ,QGR)LMLDQ� 2WKHUV

 1XWULHQW�VXSSOHPHQW�� Q� �� Q� �� Q� �� Q� �

� <HV� ���� ����� ��� ����� ��� ����� �� ���

� 1R� ���� ����� ���� ����� ���� ����� �� ���

1XWULHQW�6XSSOHPHQW�WDNHQ

� ,URQ�	�IROLF�WDEOHWV� ��� ����� ��� ����� ��� ����� �� ���

� 0XOWL�YLWDPLQ� ��� ����� �� ����� ��� ����� �� ���

�)ROLF��LURQ�	�PXOWL�YLWDPLQ� ��� ����� �� ����� ��� ����� �� ���

� 2WKHU� ��� ����� �� ����� �� ����� �� ���

)UHTXHQF\�RI�LQWDNH

� 'DLO\� ��� ����� ��� ����� ��� ����� �� ���

� :HHNO\� ��� ����� �� ����� ��� ����� �� ���

� 2WKHU� ��� ����� �� ����� ��� ����� �� ���

)RU�KRZ�ORQJ�

� ����PRQWK� ��� ����� ��� ����� ��� ����� �� ���

� �������PRQWKV� ��� ����� ��� ����� ��� ����� �� ���

� ����PRQWKV�� ��� ���� �� ����� �� ����� �� �

:KRVH�LQLWLDWLYH

� 'RFWRU� ���� ����� ��� ����� ��� ����� �� ���

� 2ZQ� ��� ����� ��� ����� ��� ����� �� ���

7DEOH������
3DUWLFLSDQWV�ZKR�KDG�WDNHQ�QXWULHQW�VXSSOHPHQW�LQ�ODVW���PRQWKV�E\�HWKQLFLW\

'DLO\�LQWDNH�RI�VXSSOHPHQW�ZDV�UHSRUWHG�E\�������RI�WKH�SDUWLFLSDQWV�ZLWK�PRUH�,QGR)LMLDQV�
��������FRPSDUHG�WR�������L7DXNHLV���0RVW�������UHSRUWHG�WR�KDYH�EHHQ�WDNLQJ�VXSSOH�
PHQW�IRU������PRQWKV�ZLWK�PRUH�,QGR)LMLDQV���������FRPSDUHG�WR�L7DXNHLV�������ZKR�GLG�
VR��2QO\�������UHSRUWHG�WDNLQJ�VXSSOHPHQWV�IRU�����PRQWK�SULRU�WR�WKH�VXUYH\�ZLWK�PRUH�
L7DXNHLV� ��������FRPSDUHG� WR� ,QGR)LMLDQV� ��������� �7KH�PDMRULW\� ��������RI�SDUWLFLSDQWV�
UHSRUWHG�WKDW�WKH\�WRRN�VXSSOHPHQW�RQ�WKH�GRFWRU·V�DGYLFH��0RUH�,QGR)LMLDQV���������WRRN�
VXSSOHPHQWV�RQ�WKHLU�RZQ�LQLWLDWLYH�FRPSDUHG�WR�����RI�L7DXNHLV��UHIHU�7DEOH����������

7DEOH�������VKRZHG�WKDW�RYHUDOO��������UHSRUWHG�WDNLQJ�GH�ZRUPLQJ�WDEOHWV�DW�WKH�WLPH�RI�
WKH�VXUYH\�LQ������ZKLOH�������WRRN�LW�LQ�������%\�HWKQLFLW\��UHODWLYHO\�PRUH�L7DXNHLV�WKDQ�
,QGR)LMLDQV�UHSRUWHG�WDNLQJ�GH�ZRUPLQJ�WDEOHWV�GXULQJ�WKH�WZR�\HDU�SHULRG������DQG������
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� 9DULDEOHV� 2YHUDOO� (WKQLFLW\

� L7DXNHL� ,QGR)LMLDQ� 2WKHUV

� <HDU�� Q� �� Q� �� Q� �� Q� �

� ����� ���� ����� ���� ����� ��� ����� �� ���

� ����� ���� ����� ���� ����� ���� ����� �� ���

� ����� ���� ����� ��� ����� ��� ����� �� �

7DEOH������
3DUWLFLSDQWV�ZKR�WRRN�GH�ZRUPLQJ�WDEOHWV�LQ�ODVW���\HDUV�E\�HWKQLFLW\

���� 1XWULWLRQDO�VWDWXV�E\�%0,

7KH�QXWULWLRQDO�VWDWXV�RI�WKH�SDUWLFLSDQWV�ZDV�DVVHVVHG�XVLQJ�%0,��7KH�UHVXOWV�DUH�VKRZQ�
LQ�7DEOH������

$JH�JURXS� $QWKURSRPHWU\� &ULWHULD� $OO� 3RSXODWLRQ����� &RPPHQWV
   ���RI�1�� L7DXNHL� ,QGR)LMLDQ� 2WKHUV 

8QGHU���\UV� � ����6'� ����� ���� ����� ���� 6HYHUH��
Q ��� � � � � � � ZDVWHG
� %0,�IRU�DJH� ����6'� ����� ���� ����� ���� :DVWHG
� �:+2�� ����6'� ������ ����� ����� ������ 1RUPDO�ULVN�
� � � � � � � RI�� �
� � � � � � � RYHUZHLJKW
� � ����6'� ����� ���� ���� ���� 2YHUZHLJKW
� � ����6'� ���� ���� ���� ���� 2EHVH
$GXOW� � �������� ���� ����� ����� ���� 8QGHU�
���\UV�	�� � � �Q ���� � � � ZHLJKW
DERYH�� � ���������� ����� ����� ����� ���� +HDOWK\
� %0,��:+2�� � �Q ����
Q ���� � ���������� ����� ����� ����� ���� 2YHUZHLJKW
� � � �Q ����
� � !����� ����� ����� ����� ���� 2EHVH
� � � �Q ����

7DEOH������
1XWULWLRQ�VWDWXV�XVLQJ�%0,�E\�DJH�JURXS�DQG�HWKQLFLW\
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7KH�QHZ�:+2�%0,�IRU�DJH�VWDQGDUG�ZDV�XVHG�WR�DVVHVV�WKH�KHDOWK�RI�WKH�SDUWLFLSDQWV�ZKR�
ZHUH�������\HDUV��7DEOH���������7KH�UHVXOWV�VKRZHG�WKDW�PDMRULW\���������LQ�WKLV�DJH�FDW�
HJRU\�ZHUH�QRUPDO�RU�DW�ULVN�RI�RYHUZHLJKW�������6'��������ZHUH�ZDVWHG�DQG������ZHUH�
VHYHUHO\�ZDVWHG��

6OLJKWO\�OHVV�WKDQ�D�WKLUG���������RI�WKH�DGXOW������\UV��ZDV�LQ�WKH�KHDOWK\�FDWHJRU\��7KH�SUR�
SRUWLRQ�RI�WKRVH�LQ�WKH�KHDOWK\�FDWHJRU\�ZHUH�VLPLODU�HWKQLFDOO\��L7DXNHLV�������DQG�,QGR)L�
MLDQV�����UHVSHFWLYHO\����$ERXW�������RYHUDOO�ZHUH�RYHUZHLJKW�DQG�������ZHUH�REHVH�ZKLOH�
RQO\������ZHUH�XQGHUZHLJKW��3URSRUWLRQDOO\�PRUH� L7DXNHLV� ��������ZHUH�RYHUZHLJKW�DQG�
REHVH�FRPSDUHG�WR�WKH�,QGR)LMLDQV����������+RZHYHU��PRUH�,QGR)LMLDQV�WKDQ�L7DXNHLV�ZHUH�
XQGHUZHLJKW��������DQG�������UHVSHFWLYHO\��
 

���� 0LFURQXWULHQW�VWDWXV�

%ORRG�VDPSOHV�GUDZQ� IURP�ZRPHQ�ZKR�SDUWLFLSDWHG� LQ� WKH�VXUYH\�ZHUH�DQDO\]HG� LQ� WKH�
ODERUDWRU\�WR�GHWHUPLQH�WKH�OHYHO�RI�IHUULWLQ��KDHPRJORELQ��IRODWH�DQG�]LQF��7KHVH�PLFURQXWUL�
HQWV�DUH�SUHVHQW�LQ�WKH�Á�RXU�IRUWLÀ�FDQW��
7DEOH�������VKRZHG�WKDW�WKH�PHDQ�VHUXP�IHUULWLQ�RYHUDOO�ZDV������XJ�/�ZLWK�������VWDQGDUG�GHYLD�

A participant being interviewed by Ms Norishma Prakash, Nadroga

Impact of Iron Fortified Flour21



7DEOH������
0HDQ�LURQ��VHUXP�IHUULWLQ��FRQFHQWUDWLRQ�DQG�SUHYDOHQFH�LURQ�GHÀFLHQF\�E\�HWKQLFLW\��DJH�

JURXS�DQG�GLYLVLRQ

WLRQ��6'���L7DXNHL�ZRPHQ�KDG�KLJKHU�PHDQ�������XJ�/�ZLWK�������6'��FRPSDUHG�ZLWK�,QGR)LMLDQ�

������XJ�/�DQG������XJ�/�6'����7KRVH�XQGHU���\UV�KDG�KLJKHU�PHDQ�������XJ�/�DQG�������6'��

WKDQ�WKRVH���\UV�DQG�RYHU�������XJ�/�DQG�������6'���'LYLVLRQ�ZLVH��WKH�:HVW�KDG�WKH�ORZHVW�DYHU�

DJH�������XJ�/��DQG�������6'��1RUWKHUQ�KDG�D�PHDQ�RI������XJ�/�DQG�������6'��ZKLOH�(DVWHUQ�

GLYLVLRQ�KDG�VLPLODU�D�PHDQ�RI������XJ�/�DQG�������6'��7KH�&HQWUDO�GLYLVLRQ�KDG�WKH�KLJKHVW�DYHU�

DJH�������XJ�/��DQG�������6'�

Group
&DWHJRU\

$OO�:RPHQ� ���� ������ �������� ������ ���� ����²�����
(WKQLFLW\
,7DXNHL� ���� ������ �������� ������ ���� ����²����
,QGR)LMLDQ� ���� ������ �������� ������ ����� �����²�����
2WKHU� ��� ������ ��������� ������ ���� ����²�����
$JH�JURXS
���\UV� ���� ������ �������� ������ ���� ����²�����
���\UV� ���� ������ �������� ������ ���� ����²�����
'LYLVLRQ
&HQWUDO� ���� ������ �������� ������ ���� ����²����
:HVWHUQ� ���� ������ �������� ������ ����� ����²�����
1RUWKHUQ� ���� ������ ��������� ������ ���� ����²����
(DVWHUQ� ��� ������ ��������� ������ ���� ����²�����

0HDQ��J�/ 5DQJH S.D. ����J�/ ����&,
6HUXP�IHUULWLQ�OHYHOV ,URQ�GHÀFLHQF\�SUHYDOHQFH��N

7KH�SUHYDOHQFH�RI�LURQ�GHÀFLHQF\�����XJ�/��ZDV������RYHUDOO��0RUH�,QGR)LMLDQ�ZRPHQ���������KDG�

LURQ�GHÀFLHQF\�FRPSDUHG�WR�L7DXNHL�ZRPHQ���������

7DEOH�������VKRZHG�WKH�PHDQ�KDHPRJORELQ�OHYHO�RYHUDOO�ZDV������J�G/�DQG������6'���(WKQLFDOO\��

WKH�PHDQV�ZHUH�VLPLODU�������J�G/�IRU�L7DXNHL�DQG������6'�������J�G/�IRU�,QGR)LMLDQ�DQG������6'���

%\�DJH�JURXS��WKH�PHDQV�ZHUH�DOVR�VLPLODU��������DQG������6'�IRU����\UV�������J�G/�DQG������6'�

IRU�!���\UV�UHVSHFWLYHO\���7KH�PHDQ�E\�WKH�IRXU�GLYLVLRQV�ZHUH�DOVR�VLPLODU�DOWKRXJK�WKH�6'�GLIIHUHG�

VOLJKWO\�DV�VKRZQ�LQ�WKH�WDEOH�

7KH�SUHYDOHQFH�RI�DQDHPLD��+E������J�G/��RYHUDOO�ZDV�������ZLWK���������������&O��,QGR)LMLDQV�

KDG�KLJKHU�UDWHV�WKDQ�L7DXNHLV��������ZLWK���������������&O�DQG�������ZLWK���������������&O�

UHVSHFWLYHO\����
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7DEOH������
0HDQ�+E�OHYHO�DQG�SUHYDOHQFH�RI�DQDHPLD�E\�HWKQLFLW\��DJH�JURXS�DQG�GLYLVLRQ

Group
&DWHJRU\

$OO�:RPHQ� ���� ������ ����������� ����� ����� �����²�����
(WKQLFLW\

L7DXNHL� ���� ������ ����������� ����� ����� �����²�����
,QGR)LMLDQ� ���� ������ ����������� ����� ����� �����²�����
2WKHU� ��� ������ ������������ ����� ���� ����²�����
$JH�JURXS

���\UV� ���� ������ ����������� ����� ����� �����²�����
���\UV� ���� ������ ����������� ����� ����� �����²�����
'LYLVLRQ

&HQWUDO� ���� ������ ����������� ����� ����� �����²�����
:HVWHUQ� ���� ������ ����������� ����� ����� ������������
1RUWKHUQ� ���� ������ ����������� ����� ����� �����²�����
(DVWHUQ� ��� ������ ������������ ����� ����� ����²�����

0HDQ�J�G/ 5DQJH S.D. +E�����J�G/ ����&,
+DHPRJORELQ�OHYHO $QDHPLD�SUHYDOHQFH����

N

%\�DJH�JURXS��PRUH�RI�WKH�ROGHU�DJH�JURXS������\UV��ZHUH�DQDHPLF���������FRPSDUHG�WR�WKH�\RXQJ�

HU�JURXS�����\UV���������

'LYLVLRQ�ZLVH��WKH�:HVWHUQ�GLYLVLRQ�KDG�WKH�KLJKHVW�UDWHV����������1RUWKHUQ�ZDV�QH[W�KLJKHVW�ZLWK�

�����&HQWUDO�UHFRUGHG�������DQG�(DVWHUQ�KDG�����

7DEOH�������VKRZHG�WKH�PHDQ�RYHUDOO�VHUXP�IRODWH�ZDV������QPRO�/�DQG������6'��%\�HWKQLFLW\��WKH�

PHDQ�IRU�WKH�L7DXNHL�ZDV������QPRO�/�DQG������6'�ZKLOH�,QGR)LMLDQ�KDG�D�PHDQ�RI������QPRO�/�

DQG������6'��%\�DJH�FDWHJRULHV��WKH����\UV�UHFRUGHG�D�PHDQ�RI������QPRO�/�DQG������6'�ZKLOH�

WKH����\UV�VKRZHG�D�PHDQ�RI������QPRO�/�DQG������6'�

'LYLVLRQ�ZLVH��WKH�&HQWUDO�GLYLVLRQ�VKRZHG�WKH�KLJKHVW�PHDQ�������QPRO�/�DQG������6'���(DVWHUQ�

GLYLVLRQ�UHFRUGHG�WKH�ORZHVW�PHDQ�������QPRO�/�DQG������6'���7KH�1RUWKHUQ�GLYLVLRQ�KDG�D�PHDQ�

RI������QPRO�/�DQG�����6'��ZKLOH� WKH�:HVWHUQ�GLYLVLRQ� UHFRUGHG�D�PHDQ�RI������QPRO�/�DQG�

�����6'�
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7DEOH������
0HDQ�VHUXP�IRODWH�DQG�SUHYDOHQFH�IRODWH�GHÀFLHQF\�E\�HWKQLFLW\��DJH�JURXS�DQG�GLYLVLRQ

7DEOH������
0HDQ�VHUXP�]LQF�OHYHOV�DQG�SUHYDOHQFH�]LQF�GHÀFLHQF\�E\�HWKQLFLW\��DJH�JURXS�DQG�GLYLVLRQ

Group
&DWHJRU\

$OO�:RPHQ� ���� ������ ����²������ ����� ���� ����²����
(WKQLFLW\
L7DXNHL� ���� ������ ����²������ ����� ���� ����²����
,QGR)LMLDQ� ���� ������ ����²������ ����� ���� ����²����
2WKHU� ��� ������ �����²������ ����� ���� ����²�����
$JH�JURXS
���\UV� ���� ������ �����²������ ����� ���� ����²����
���\UV� ���� ������ ����²������ ����� ���� ����²����
'LYLVLRQ
&HQWUDO� ���� ������ ����²������ ����� ���� ����²����
:HVWHUQ� ���� ������ ����²������ ����� ���� ����²����
1RUWKHUQ� ���� ������ �����²������ ����� ���� ����²����
(DVWHUQ� ��� ������ ����²������ ����� ����� ����²�����

0HDQ�QPRO�/ 5DQJH S.D. �����QPRO�/ ����&,
6HUXP�IRODWH�OHYHOV )RODWH�GHÀFLHQF\�SUHYDOHQFH����

N

Group
&DWHJRU\

$OO�:RPHQ� ���� ������ �����²������ ����� ���� ���
(WKQLFLW\

L7DXNHL� ���� ������ �����²������ ����� ���� ���
,QGR)LMLDQ� ���� ������ �����²������ ����� ���� ���
2WKHU� ��� ������ �����²������ ����� ���� ���
$JH�JURXS

���\UV� ���� ������ �����²������ ����� ���� ���
���\UV� ���� ������ �����²������ ����� ���� ���
'LYLVLRQ

&HQWUDO� ���� ������ �����²������ ����� ���� ���
:HVWHUQ� ���� ������ �����²������ ����� ���� ���
1RUWKHUQ� ���� ������ �����²������ ����� ���� ���
(DVWHUQ� ��� ������ �����²������ ����� ���� ���

0HDQ��PRO�/ 5DQJH S.D. ������PRO�/ ����&,
6HUXP�]LQF�OHYHO =LQF�GHÀFLHQF\�SUHYDOHQFH����

N

7KH�UHVXOWV�RI�WKLV�VWXG\�VKRZHG�WKDW�IRODWH�GHÀFLHQF\�������QPRO�/��DSSHDUV�QRW�WR�EH�D�SUREOHP�
ZLWK�RYHUDOO�UDWH�RI������ZLWK�������������&O���L7DXNHL�UHFRUGHG�������������������&O��DQG�,QGR)L�
MLDQ�VKRZHG�D�UDWH�RI������ZLWK�&O�RI�����������7KH����\UV�VKRZHG�D�GHÀFLHQF\�UDWH�RI������ZLWK�D�
������������&O��%\�GLYLVLRQ��(DVWHUQ�GLYLVLRQ�UHFRUGHG�WKH�KLJKHVW�UDWH�������ZLWK�D��������������
&O��ZKLOH�WKH�&HQWUDO�GLYLVLRQ�UHFRUGHG�D������GHÀFLHQF\�UDWH�ZLWK�������������&O�

7DEOH�������VKRZHG�WKH�UHVXOWV�RI�EORRG�VHUXP�]LQF���=LQF�GHÀFLHQF\���������PRO�/��GRHV�QRW�DS�

SHDU�WR�EH�D�SUREOHP�DPRQJ�WKH�VWXG\�SRSXODWLRQ�
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����� ,03$&7�2)�7+(�1$7,21$/�)/285�)257,),&$7,21 

7KLV�VHFWLRQ�SUHVHQWV� WKH� UHVXOWV�RU� LPSDFW�RI� WKH� LURQ� IRUWLÀHG�ÁRXU�DV�DQ�DQDHPLD� LQWHUYHQWLRQ�VWUDWHJ\�
DPRQJ�ZRPHQ�RI�FKLOG�EHDULQJ�DJH��,W�ZLOO�IRFXV�RQ�WKH�FRPSDULVRQ�RI�WKH�UHVXOWV�RI�WKH������0LFURQXWULHQW�
6XUYH\�RI�:RPHQ�RI�&KLOG�%HDULQJ�$JH�FRQGXFWHG�EHIRUH�WKH�ÁRXU�IRUWLÀFDWLRQ�OHJLVODWLRQ�ZDV�LPSOHPHQWHG�
QDWLRQDOO\�DQG�WKH�UHVXOWV�RI�WKH������0LFURQXWULHQW�6WXG\�RI�:RPHQ�RI�&KLOG�%HDULQJ�$JH��FRQGXFWHG���\HDUV�
DIWHU�ÁRXU�IRUWLÀFDWLRQ�ZDV�LPSOHPHQWHG�
 
)RU�FRPSDUDWLYH�SXUSRVHV��WKH�WHUPV�¶EHIRUH·�DQG�¶EDVHOLQH·�ZLOO�EH�XVHG�LQWHUFKDQJHDEO\�WR�UHIHU�WR�WKH������
116�0LFURQXWULHQW�6XUYH\�UHVXOWV�ZKLOH�WKH�WHUP�¶DIWHU·�ZLOO�UHIHU�WR�WKH������0LFURQXWULHQW�6WXG\�UHVXOWV��

���� 0HDQ�VHUXP�OHYHO�RI�PLFURQXWULHQWV�LQ�&%$�ZRPHQ�EHIRUH��������DQG�DIWHU�������

7DEOH�������FRPSDUHV� WKH�EORRG�VHUXP� OHYHO�RI� WKH�PLFURQXWULHQWV� LURQ� �IHUULWLQ���KDHPRJORELQ�� IRODWH�DQG�
]LQF��� LQ�ZRPHQ�RI�FKLOG�EHDULQJ�DJH��7KUHH��LURQ��IRODWH�DQG�]LQF��RXW�RI�IRXU�PLFURQXWULHQWV�H[DPLQHG�DUH�
FRQVWLWXHQWV�RI�ÁRXU�IRUWLÀFDQW��

7KH�UHVXOWV�VKRZHG�KLJKO\�VLJQLÀFDQW�GLIIHUHQFHV� LQ� WKH�PHDQ�VHUXP�OHYHOV�RI� LURQ��IHUULWLQ���KDHPRJORELQ��

IRODWH��DQG�]LQF�EHWZHHQ�WKH�WZR�\HDUV�

7DEOH������
0HDQ�EORRG�OHYHO�RI�PLFURQXWULHQW�EHIRUH�DQG�DIWHU�LPSOHPHQWDWLRQ�RI�ÁRXU�IRUWLÀFDWLRQ

�7�WHVW�VLJQLÀFDQW��S �������

Group
&DWHJRU\

$OO�:RPHQ� ����� ������ ������ ����� ������ ������ ����� ����� ������ ����� ������ �����

(WKQLFLW\

L7DXNHL� ����� ������ ������ ����� ����� ������ ����� ����� ������ ����� ������ �����

,QGR)LMLDQ� ����� ������ ������ ����� ������ ������ ����� ������ ������ ����� ������ �����

$JH�JURXS            

���\UV�� ����� ������ ������ ������ ������ ������ ����� ������ ������ ����� ������ �����

���\UV�� ����� ������ ������ ������ ����� ������ ����� ������ ������ ����� ������ �����

'LYLVLRQ

&HQWUDO� ����� ������ ������ ������ ������ ������ ����� ������ ������ ����� ������ �����

:HVWHUQ� ����� ������ ������ ������ ������ ������ ����� ������ ������ ����� ������ �����

1RUWKHUQ� ����� ������ ������ ������ ������ ������ ����� ������ ������ ����� ������ �����

(DVWHUQ� ����� ������ ������ ������ ������ ������ ����� ������ ������ ����� ������ �����

���� ���� ���� ����2010 2010 2010 2010W�WHVW W�WHVW W�WHVW W�WHVW

)HUULWLQ���J�/� +E��J�G/� )RODWH��QPRO�/� =LQF���PRO�/�

2YHUDOO��WKHUH�ZDV�VLJQLÀFDQW�GLIIHUHQFHV��S �������LQ�PHDQ�OHYHOV�RI�IHUULWLQ�DIWHU�WKH�LPSOHPHQWDWLRQ�RI�ÁRXU�

IRUWLÀFDWLRQ��������J�/�LQ������DQG�������J�/�LQ������UHVSHFWLYHO\���DQ�LPSURYHPHQW�RI�����J�/���

$OWKRXJK�PHDQ�VHUXP�KDHPRJORELQ�OHYHOV�EHIRUH�DQG�DIWHU�ZHUH�VLPLODU�������J�G/�LQ������DQG�������J�G/�

LQ�������D�UHODWLYHO\�VPDOO�LPSURYHPHQW�RI������J�G/��WKH�GLIIHUHQFHV�ZHUH�VLJQLÀFDQW�DW�S ������

6LJQLÀFDQW�GLIIHUHQFHV�ZHUH�DOVR� IRXQG� LQ�PHDQ�VHUXP� IRODWH� OHYHOV� �S ������������QPRO�/� LQ������DQG�
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�����QPRO�/�LQ������ZLWK�DQ�LPSURYHPHQW�RI�����QPRO�/���0HDQ�VHUXP�]LQF�OHYHO�VKRZHG�D�����QPRO�/�

LPSURYHPHQW�DIWHU�������PRO�/�LQ������DQG�������PRO�/LQ��������D�VLJQLÀFDQW�GLIIHUHQFH�DW�S ������EH�

WZHHQ�WKH�WZR�\HDUV���

%\�HWKQLFLW\��VLJQLÀFDQW�GLIIHUHQFHV��S �������LQ�OHYHOV�RI�IHUULWLQ��IRODWH�DQG�]LQF�EHWZHHQ�WKH�WZR�\HDUV�ZHUH�

IRXQG�DPRQJ�L7DXNHLV�EXW�+E�OHYHOV�ZHUH�QRW�VLJQLÀFDQW��S ��������6LJQLÀFDQW�GLIIHUHQFHV�ZHUH�IRXQG�DPRQJ�

,QGR)LMLDQV�LQ�OHYHOV�RI�DOO�IRXU�PLFURQXWULHQWV�DW�S ������IRU�IHUULWLQ��IRODWH�DQG�]LQF�DQG�S ������IRU�+E�EH�

WZHHQ�WKH�WZR�\HDUV���

%\�DJH�JURXS��QR�GLIIHUHQFHV�LQ�OHYHOV�RI�+E�DQG�]LQF�EHWZHHQ�WKH�WZR�\HDUV�ZHUH�IRXQG�DPRQJ�WKH�\RXQJHU�

JURXS����\UV�ZKLOH�VLJQLÀFDQW�GLIIHUHQFHV�ZHUH�IRXQG�LQ�OHYHOV�RI�IHUULWLQ�DQG�IRODWH��S �������

'LYLVLRQ�ZLVH��VLJQLÀFDQW�GLIIHUHQFHV�ZHUH�IRXQG�LQ�OHYHOV�RI�IHUULWLQ�DQG�IRODWH�LQ�WKUHH�H[FHSW�WKH�(DVWHUQ�GLYL�

VLRQ�EHWZHHQ�WKH�WZR�\HDUV��:LWK�WKH�H[FHSWLRQ�RI�WKH�&HQWUDO�GLYLVLRQ��VLJQLÀFDQW�GLIIHUHQFHV�EHWZHHQ�ZHUH�

DOVR�IRXQG�LQ�PHDQ�+E�DOWKRXJK�WKH�OHYHOV�RI�VLJQLÀFDQFH�YDULHG��

 

)LJXUH���VKRZHG�WKH�PHDQ�+E�GLVWULEXWLRQ�FXUYH�EHIRUH�DQG�DIWHU�WKH�LPSOHPHQWDWLRQ�RI�WKH�IRUWLÀHG�ÁRXU�

OHJLVODWLRQ��$OWKRXJK�WKH�PHDQ�+E�OHYHO�EHIRUH�DQG�DIWHU�ZHUH�VLPLODU��������J�G/�DQG�������J�G/�UHVSHF�

WLYHO\���WKH�FXUYH�RI�WKH�JUDSK�LQGLFDWHG�D�QXPEHU�RI�VPDOO�EXW�LPSRUWDQW�FKDQJHV���$�VLJQLÀFDQW�QXPEHU�RI�

ZRPHQ�KDG�D�PHDQ�+E�RI�������J�G/�LQ�������DIWHU��FRPSDUHG�ZLWK�������EHIRUH���7KLV�ZDV�DQ�LPSURYHPHQW�

LQ�PHDQ�KDHPRJORELQ�������J�G/��FRPSDUHG�ZLWK�EDVHOLQH��,W�DSSHDUV�WKDW�SURSRUWLRQDOO\�IHZHU�ZRPHQ�KDG�

OHYHOV�RI����J�G/�+E�

)LJXUH��
0HDQ�+E�IUHTXHQF\�EHIRUH��������DQG�DIWHU��������ÁRXU�IRUWLÀFDWLRQ
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���� &RPSDULVRQ�RI�PLFURQXWULHQW�GHÀFLHQF\�EHWZHHQ�������EDVHOLQH��DQG�������DIWHU�

7KH�UHVXOWV�RI�WKH�ELRFKHPLFDO�DQDO\VLV�RI�EORRG�VDPSOHV��7DEOH��������VKRZHG�WKDW�RYHUDOO��GHÀFLHQF\�UDWHV�

RI�LURQ��KDHPRJORELQ��IRODWH�DQG�]LQF�KDG�LPSURYHG�VLJQLÀFDQWO\�LQ�������,Q�RWKHU�ZRUGV��GHÀFLHQF\�UDWHV�LQ�

DOO�IRXU�PLFURQXWULHQWV�DPRQJ�&%$�ZRPHQ�KDG�GHFUHDVHG�VLJQLÀFDQWO\��S �������DIWHU�ÁRXU�IRUWLÀFDWLRQ�ZDV�

LPSOHPHQWHG���

2YHUDOO��WKH�EDVHOLQH�GDWD��������VKRZHG�D�������LURQ�GHÀFLHQF\�UDWH�FRPSDUHG�WR�RQO\������LQ�������LURQ�

GHÀFLHQF\�DQDHPLD� �KDHPRJORELQ�GHÀFLHQF\��ZDV��������DW� EDVHOLQH� �������ZKHUHDV� LW� KDG�GURSSHG� WR�

������LQ�������IRODWH�GHÀFLHQF\�ZDV������DW�EDVHOLQH�ZKHUHDV�LW�KDG�GURSSHG�WR������LQ�������]LQF�GHÀ�

FLHQF\�ZDV�������DW�EDVHOLQH�ZKLOH�WKH������VWXG\�IRXQG�QR�]LQF�GHÀFLHQF\�LQ�WKH�VWXG\�SRSXODWLRQ���

>1RWH��$OWKRXJK�WKH�GLIIHUHQFHV�LQ�]LQF�GHÀFLHQF\�ZHUH�KLJKO\�VLJQLÀFDQW�DW�S ������OHYHO�EHWZHHQ�WKH�WZR�

\HDUV��LW�QHHGV�WR�EH�PHQWLRQHG�WKDW�WKHUH�ZHUH�VRPH�TXHVWLRQV�UHJDUGLQJ�]LQF�GDWD�IRU������GXH�WR�VRPH�

XQXVXDO�LQFRQVLVWHQWO\�KLJK�UHVXOWV�@�

7DEOH������
3HUFHQW�PLFURQXWULHQW�GHÀFLHQF\�EHIRUH�DQG�DIWHU�LPSOHPHQWDWLRQ�RI�ÁRXU�IRUWLÀFDWLRQ

Group
&DWHJRU\

$OO�:RPHQ� ����� ���� ������ ����� ����� ������ ���� ���� ������ ����� ���� �����

(WKQLFLW\

L7DXNHL� ����� ���� ������ ����� ����� ������ ���� ���� ������ ����� ���� �����

,QGR)LMLDQ� ����� ����� ������ ����� ����� ������ ����� ���� ������ ����� ���� �����

$JH�JURXS            

���\UV�� ����� ���� ������ ����� ����� ������ ���� ���� ������ ����� ���� �����

���\UV�� ����� ���� ������ ����� ����� ������ ���� ���� ������ ����� ���� �����

'LYLVLRQ

&HQWUDO� ����� ���� ������ ����� ����� ������ ���� ���� ������ ����� ���� �����

:HVWHUQ� ����� ����� ������ ����� ����� ������ ����� ���� ������ ����� ���� �����

1RUWKHUQ� ����� ���� ������ ����� ����� ������ ���� ���� ������ ����� ���� �����

(DVWHUQ� ���� ���� ������ ����� ����� ������ ���� ���� ������ ����� ���� �����

���� ���� ���� ����2010 2010 2010 2010ƶñ ƶñ ƶñ ƶñ

��)HUULWLQ�����J�/ ��+E������J�G/ ��)RODWH������QPRO�/ ��=LQF��������PRO�/

6LJQLÀFDQW�GLIIHUHQFHV��S �������ZHUH�DOVR�IRXQG�DPRQJ�HWKQLF�JURXSV�LQ�DOO�IRXU�PLFURQXWULHQWV��6LJQLÀFDQW�
GLIIHUHQFHV�ZHUH�DOVR�IRXQG�IRU�DJH�JURXSV�LQ�PRVW�H[FHSW�WKH����\UV�ZLWK�KDHPRJORELQ�DW�S ������
%\�GLYLVLRQ��VLJQLÀFDQW�GLIIHUHQFHV��S �������LQ�LURQ��KDHPRJORELQ��H[FHSW�IRU�(DVWHUQ��DQG�]LQF�ZHUH�IRXQG�
EHWZHHQ�EDVHOLQH�DQG��������)RU�IRODWH�GHÀFLHQF\��GLIIHUHQFHV�EHWZHHQ�WKH�WZR�\HDUV�ZHUH�VLJQLÀFDQW�RQO\�IRU�
WKH�:HVWHUQ�GLYLVLRQ���

7KHUH�ZDV�DOVR�D�VLJQLÀFDQW�LPSURYHPHQW�LQ�WKH�SURSRUWLRQ�RI�&%$�ZRPHQ�VXIIHULQJ�IURP�ERWK�LURQ�GHÀFLHQF\�
DQG�DQDHPLD�EHWZHHQ�WKH�WZR�\HDUV��7DEOH���������$�UHGXFWLRQ�E\�����ZDV�HVWDEOLVKHG�E\�RXU�VWXG\��������
LQ������WR������LQ�������LQ�WKRVH�ZKR�VXIIHUHG�IURP�ERWK�LURQ�GHÀFLHQF\�DQG�DQDHPLD��6LPLODU�SDWWHUQ�ZDV�
DOVR�IRXQG�LQ�WKH�SURSRUWLRQ�RI�&%$�ZRPHQ�ZKR�VXIIHUHG�IURP�GHÀFLHQFLHV�LQ�DOO�IRXU�PLFURQXWULHQWV��LURQ��+E��
IRODWH�	�]LQF����D�UHGXFWLRQ�RI�����IURP�������LQ������WR�������LQ�������)RUWLÀHG�ÁRXU�FRQVXPSWLRQ�SUREDEO\�
FRQWULEXWHG�WR�WKH�UHGXFWLRQ�LQ�WKRVH�ZKR�ZHUH�GHÀFLHQW�LQ�DOO�IRXU�PLFURQXWULHQWV�
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7DEOH������
3UHYDOHQFH�RI�ZRPHQ�ZLWK�PXOWLSOH�PLFURQXWULHQW�GHÀFLHQFLHV

7DEOH������
$PRXQW�RI�ÁRXU�DQG�ÁRXU�SURGXFW�FRQVXPHG�E\�&%$�ZRPHQ

0LFURQXWULHQWV
Year

���� 2010
ƶñ�
WHVW

Q� �� Q� �

%RWK�LURQ�DQG�DQDHPLD� ���� ����� ��� ���� �����

$OO��LURQ��+E��IRODWH�	�]LQF�� ���� ����� ���� ����� �����

*URXS�&DWHJRU\ 6XE�JURXS
$PRXQW�RI�)ORXU�&RQVXPHG
�PHDQ�JUDPV�SHUVRQ�GD\�

������EDVHOLQH� 2010

6LJQLÀFDQFH
WHVW

All� $OO�ZRPHQ� ������� ������� �����

(WKQLFLW\� L7DXNHL� ������� ������� �����

� ,QGR)LMLDQV� ������� ������� �����

$JH�JURXS� ���\UV� ������� ������� �����

� ����\HDUV� ������� ������� �����

'LYLVLRQ� &HQWUDO� ������� ������� �����

� :HVWHUQ� ������� ������� �����

� 1RUWKHUQ� ������� ������� �����

� (DVWHUQ� ������� ������� �����

���� )ORXU�FRQVXPSWLRQ�DPRQJ�&%$�ZRPHQ�EHWZHHQ�EDVHOLQH��������DQG�DIWHU�������

7ZR�IXUWKHU�WDVNV�ZHUH�XQGHUWDNHQ�WR�KHOS�HVWDEOLVK�ZKHWKHU�IRUWLÀHG�ÁRXU�FRQWULEXWHG�WR�WKH�LPSURYHPHQW�
LQ�LURQ�FRQWHQW�RI�WKH�GLHW�DQG�WKHUHIRUH�UHGXFWLRQ�LQ�LURQ�GHÀFLHQF\�DQG�DQDHPLD�DPRQJ�&%$�ZRPHQ�LQ�RXU�
VWXG\�� L��WKH�WRWDO�DPRXQW�RI�ÁRXU�DQG�ÁRXU�FRQVXPHG�E\�&%$�ZRPHQ�DQG�� LL��QXWULHQW�FRQWHQW�RI�WKH�ÁRXU�
FRQVXPHG��'DWD�IURP�D���KU�GLHWDU\�UHFDOO�FROOHFWHG�LQ�������EHIRUH�IRUWLÀFDWLRQ��DQG�������DIWHU�ÁRXU�ZDV�
IRUWLÀHG���ZHUH�XVHG�IRU�WKH�DQDO\VLV��,URQ�FRQWHQW�ZDV�LGHQWLÀHG�DV�WKH�PDUNHU�RU�LQGLFDWRU�RI�SURSHU�IRUWLÀFD�
WLRQ�E\�WKH�IRUWLÀFDWLRQ�OHJLVODWLRQ������

7DEOH�������VKRZHG�WKDW�RYHUDOO��VLJQLÀFDQWO\�PRUH�ÁRXU�DQG�ÁRXU�SURGXFWV�ZHUH�FRQVXPHG�LQ��������������
J�S�GD\��FRPSDUHG�WR�EDVHOLQH���������J�S�GD\���6LJQLÀFDQW�GLIIHUHQFHV�ZHUH�IRXQG�LQ�WKH�DPRXQW�RI�ÁRXU�
FRQVXPHG�E\�HWKQLFLW\��DJH�JURXS�DQG�E\�WZR�GLYLVLRQV�H[FHSW�WKH�QRUWKHUQ��S �������DQG�HDVWHUQ��S �������
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���� &RQWULEXWLRQ�RI�IRUWLÀHG�ÁRXU�WR�WRWDO�PLFURQXWULHQWV�LQ�WKH�GLHW

7DEOH�������VKRZHG�WKH�QXWULHQW�FRQWULEXWLRQ�RI�ÁRXU�DQG�ÁRXU�SURGXFWV�WR�WKH�VL[�PLFURQXWULHQWV�VSHFLÀHG�DV�
FRPSRQHQWV�RI�WKH�ÁRXU�IRUWLÀFDQWV�LQ�)LML��7KH�UHVXOWV�VKRZHG�KLJKO\�VLJQLÀFDQW�GLIIHUHQFHV��S �������LQ�WKH�
FRQWULEXWLRQ�RI�ÁRXU�WR�WRWDO�PLFURQXWULHQWV�LQ�WKH�GLHW�EHWZHHQ�WKH�WZR�\HDUV�������DQG��������6LJQLÀFDQW�
LQFUHDVHV�LQ�OHYHOV�RI�DOO�VL[�PLFURQXWULHQWV�ZHUH�IRXQG�DIWHU�ÁRXU�IRUWLÀFDWLRQ�ZDV�LPSOHPHQWHG�
�,Q�RWKHU�ZRUGV��RXU������VWXG\�IRXQG�WKDW�WKH�GLHW�RI�&%$�ZRPHQ�VKRZHG�LQFUHDVHV�LQ�LURQ�FRQWHQW�E\�����
WLPHV������WLPHV�IRU�]LQF�FRQWHQW������WLPHV�IRU�QLDFLQ������WLPHV�IRU�ULERÁDYLQ��WKLDPLQ�LQFUHDVHG�E\�����WLPHV�
DQG�DQ�LQFUHDVH�RI������WLPHV�LQ�IRODWH��FRPSDUHG�WR�EDVHOLQH����������

7DEOH������
0LFURQXWULHQW�FRQWULEXWLRQ�RI�ÁRXU�DQG�ÁRXU�SURGXFWV�WR�GLHW�RI�&%$�ZRPHQ�EHIRUH

DQG�DIWHU�ÁRXU�IRUWLÀFDWLRQ

*URXS�&DWHJRU\
�����EDVHOLQH��Q ���� �����LPSDFW��Q ����

Mean Mean��FRQWULEXWLRQ�RI�
ÁRXU�SURGXFWV

��FRQWULEXWLRQ�RI�
ÁRXU�SURGXFWV

6LJQLÀFDQFH
��WHVW

,URQ�� ����� ������ ����� ������ �����

=LQF�� ����� ������ ����� ������ �����

7KLDPLQ�� ����� ������ ����� ������ �����

5LERÁDYLQ�� ����� ����� ����� ������ �����

1LDFLQ�� ����� ����� ������ ������ �����

)RODWH�� ������ ����� ������� ������ �����

7ZR�RWKHU�PDLQ�IRRG�FRPPRGLW\�JURXSV�NQRZQ�WR�EH�JRRG�VRXUFHV�RI�LURQ��JUHHQ�OHDI\�YHJHWDEOHV�DQG�DQLPDO�
SURWHLQ�IRRG���ZHUH�H[DPLQHG�XVLQJ�WKH�VDPH�GDWD�VRXUFHV�DV�DERYH��WR�OHQG�IXUWKHU�VXSSRUW��RU�QRW��WR�RXU�
ÀQGLQJV��7KH�PLFURQXWULHQW�FRQWULEXWLRQV�WR�WKH�GLHW�RI�&%$�ZRPHQ�ZHUH�WKHQ�FRPSDUHG�WR�WKH�UHODWLYH�FRQWUL�
EXWLRQ�RI�ÁRXU�DQG�ÁRXU�SURGXFWV��7DEOH���������7KH�UHVXOWV�VKRZHG�D�VLJQLÀFDQW�GLIIHUHQFH�LQ�WKH�FRQWULEXWLRQ�
RI�JUHHQ�OHDI\�YHJHWDEOHV�WR�WRWDO�GLHWDU\�LURQ�EHWZHHQ�WKH�WZR�\HDUV�ZLWK�DQ�LQFUHDVH�RI���������IURP�������
LQ������WR�������LQ�������$OWKRXJK�WKH�GLIIHUHQFH�LQ�SHUFHQW�FRQWULEXWLRQ�RI�DQLPDO�SURWHLQ�IRRG�WR�LURQ�LQ�WKH�
GLHW�EHWZHHQ������DQG������GLHW�ZDV�VLJQLÀFDQW��WKH�FKDQJH�GHFUHDVHG�E\�������LQ�������IURP��������LQ�
�����WR��������LQ��������7KLV�FRXOG�EH�LQWHUSUHWHG�DV�OHVV�DQLPDO�SURWHLQ�IRRG�EHLQJ�FRQVXPHG�E\�WKH�VWXG\�
SRSXODWLRQ�

7KH�SHUFHQW�FRQWULEXWLRQ�RI�ÁRXU�DQG�ÁRXU�SURGXFWV�WR�WRWDO�GLHWDU\�LURQ�VKRZHG�WKH�KLJKHVW�LQFUHDVH���������
LURQ�WR�WRWDO�LURQ�LQ������FRPSDUHG�WR��������LQ��������7KLV�FRXOG�EH�DWWULEXWHG�WR�WKH�LQFUHDVH�LQ�WKH�DPRXQW�
RI�ÁRXU�FRQVXPHG��UHIHU�WR�7DEOH��������DV�ZHOO�DV�IRUWLÀFDWLRQ��
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7DEOH������
&RPSDULVRQ�RI�WKUHH�IRRG�FRPPRGLW\�JURXSV�WR�WRWDO�LURQ�LQ�WKH�GLHW�RI�&%$�ZRPHQ

)RRG�*URXS ������ ������
6LJQLÀ�FDQFH

��WHVW

)ORXU�	�Á�RXU�SURGXFWV� ������ ������ �����

*UHHQ�OHDI\�YHJHWDEOHV� ����� ����� �����

0HDW�À�VK�SRXOWU\�� ������ ������ �����

7DEOH����
&RPSDULVRQ�RI�LURQ�OHYHOV�LQ�Á�RXU�RQ�VXSHUPDUNHW�VKHOYHV

Type of Flour %UDQG�$ %UDQG�%

,URQ

PJ�.J PJ�.J��DFKLHYHG ��DFKLHYHG

/HJLVODWHG�
VWDQGDUG

1RUPDO� ��� ����� ��� ������ ��

:KROH�PHDO� ��� ��� ���� �����

���� )/285�)257,),&$7,21�67$1'$5'�&203/,$1&(�86,1*�,521�$6�,1',&$725

6DPSOHV�RI� IRUWLÀ�HG�Á�RXU�ZHUH�SXUFKDVHG�IURP�ORFDO�VXSHUPDUNHWV��SUHSDUHG�DQG�VHQW�WR�DQ� LQGHSHQGHQW�
DQDO\WLFDO� ODERUDWRU\�VSHFLDOL]HG� LQ�)RRG�DQG�%LRORJLFDO�DQDO\VLV�XVLQJ�VWDQGDUG�SURWRFROV� WR�HVWDEOLVK� WKH�
OHYHOV�RI�QXWULHQW�IRUWLÀ�FDQWV��8VLQJ�LURQ�FRQWHQW�DV�LQGLFDWRU�RI�SURSHU�IRUWLÀ�FDWLRQ�DV�VWLSXODWHG�LQ�WKH�OHJLVOD�
WLRQ���)LML�*RYHUQPHQW�*D]HWWH��������WKH�UHVXOWV�VKRZHG�FRPSOLDQFH�E\�RQH�EUDQG�DQG�QRW�TXLWH�E\�WKH�RWKHU�
EUDQG��7DEOH�������7KH�PLQLPXP�LURQ�VWDQGDUG�VSHFLÀ�HG�LQ�WKH�)LML�OHJLVODWLRQ��*D]HWWH��������ZDV���PJ�NJ�
�UHIHU�$SSHQGL[����

)ORXU�VDPSOHV�IRU�DQDO\VLV
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%DVHG�RQ�WKH�UHVXOWV�RI�WKH�ÁRXU�DQDO\VLV��%UDQG�%�VKRZHG�LURQ�OHYHOV�RI���JP�NJ�LQ�QRUPDO�ÁRXU�DQG����JP�
NJ�LQ�ZKROH�PHDO�ÁRXU��%UDQG�$�RQ�WKH�KDQG�ZDV�IRXQG�WR�FRQWDLQ�VOLJKWO\�ORZHU�OHYHOV�RI�LURQ����JP�NJ�LQ�
QRUPDO�DQG���JP�NJ�LQ�ZKROH�PHDO��UHSUHVHQWLQJ�D�������FRPSOLDQFH�LQ�QRUPDO�ÁRXU�DQG�����FRPSOLDQFH�
LQ�ZKROH�PHDO����

���� 5(9,(:�2)�)/285�)257,),&$7,21�32/,&<�'(9(/230(17�352&(66

7KH�ÀQGLQJV� IURP�WKH� UHYLHZ�RI� WKH�ÁRXU� IRUWLÀFDWLRQ�SROLF\�GHYHORSPHQW�SURFHVV�E\�FRQVXOWDQW�'U�:HQG\�
6QRZGRQ�DUH�WKH�VXEMHFW�RI�D�VHSDUDWH�UHSRUW�WLWOHG��́ /HJLVODWLRQ�WR�PDQGDWH�WKH�VXSSO\�RI�IRUWLÀHG�ÁRXU�LQ�)LML��
'HVNWRS�5HYLHZ�RI�3ROLF\�GHYHORSPHQW�SURFHVVµ��ZKLFK�ZDV�SDUW�RI�,PSDFW�6WXG\����
 
,Q�EULHI�KRZHYHU��ÁRXU�IRUWLÀFDWLRQ�ZDV�SODFHG�XQGHU�WKH�)RRG�6DIHW\�$FW� LQ�������'XH�WR�WKH�GHOD\� LQ�WKH�
SURPXOJDWLRQ�RI�WKH�)RRG�6DIHW\�$FW��WKH�*RYHUQPHQW�XVHG�WKH�7UDGH�6WDQGDUGV�DQG�&RQWURO�'HFUHH������WR�
OHJDOL]H�WKH�DGRSWLRQ�RI�WKH�ÁRXU�IRUWLÀFDWLRQ�VWDQGDUG�LQ�������+RZHYHU��LW�ZDV�QRW�XQWLO������ZKHQ�WKH�)RRG�
6DIHW\�$FW�ZDV�IRUPDOO\�DSSURYHG�WKDW�ÁRXU�IRUWLÀFDWLRQ�VWDQGDUGV�EHFDPH�PDQGDWRU\�

$Q�DUHD�RI�ZHDNQHVV�KLJKOLJKWHG�E\�WKH�UHYLHZ�ZDV�WKH�ODFN�RI�D�PRQLWRULQJ�SODQ��

7KH�UHYLHZ�DOVR�GUHZ�DWWHQWLRQ�WR�WKH�LPSRUWDQFH�RI�SDUWQHUVKLS�EHWZHHQ�SXEOLF��SULYDWH�DQG�UHJLRQDO�LQWHU�
QDWLRQDO�VHFWRUV��WR�DGGUHVV�QXWULWLRQDO�SUREOHPV�RI�QDWLRQDO�VLJQLÀFDQFH�VXFK�DV�DQDHPLD�DQG�WKH�QHHG�IRU�
DQ�DGHTXDWH�PRQLWRULQJ�V\VWHP��

)RU�PRUH�GHWDLOV��UHIHU�WR�WKH�UHSRUW�

���� ',6&866,21

7KH�UHVXOWV�RI�WKLV�VWXG\�VKRZHG�WKDW�WKHUH�KDYH�EHHQ�SRVLWLYH�FKDQJHV��LPSURYHPHQWV��LQ�LURQ�GHÀFLHQF\�DQG�
DQDHPLD�UDWHV�DPRQJ�&%$�ZRPHQ�LQ�)LML�VLQFH�IRUWLÀHG�ÁRXU�OHJLVODWLRQ�ZDV�HQIRUFHG��*LYHQ�WKH�WLPLQJ�DQG�
WKH�REVHUYHG�FKDQJH�SUHVHQWHG�LQ�WKH�SUHYLRXV�VHFWLRQV��WKHVH�PLJKW�EH�UHJDUGHG�DV�¶SUHWW\�JRRG·�HYLGHQFH�
WKDW�VXSSRUWV�WKH�YLHZ�WKDW�IRUWLÀHG�ÁRXU�PLJKW�KDYH�KDG�VRPH�SRVLWLYH�HIIHFW�RQ�WKH�GHFUHDVHG�UDWHV�RI�LURQ�
GHÀFLHQF\�DQG�DQDHPLD�

3RVLWLYH�VKLIWV�LQ�WKH�PHDQ�EORRG�VHUXP�OHYHOV�RI�WKH�PLFURQXWULHQWV�H[DPLQHG�ZHUH�IRXQG�LQ�������2YHUDOO��
PHDQ�VHUXP�IHUULWLQ��LURQ�VWRUH��KDG�LPSURYHG�E\����J�/�DIWHU�ÁRXU�IRUWLÀFDWLRQ��7KH�GLIIHUHQFHV�EHWZHHQ�WKH�
WZR�\HDUV�������DQG�������ZHUH�VWDWLVWLFDOO\�VLJQLÀFDQW�DW�S �������0HDQ�KDHPRJORELQ�KDG�DOVR�LPSURYHG�
E\�����J�G/�DIWHU�ÁRXU�IRUWLÀFDWLRQ�ZDV�OHJLVODWHG�ZLWK�VWDWLVWLFDOO\�VLJQLÀFDQW��S �������GLIIHUHQFHV�EHWZHHQ�
WKH�WZR�\HDUV���$�FRPSDULVRQ�RI�WKH�PHDQ�+E�GLVWULEXWLRQ�EHIRUH�DQG�DIWHU�IRUWLÀHG�ÁRXU��)LJ��������VKRZHG�
WKDW�IHZHU�ZRPHQ�ZHUH�DW�WKH�ORZHU�HQG�RI�WKH�GLVWULEXWLRQ�FXUYH�����J�G/��ZKLOH�DQ�LQFUHDVHG�¶EXQFKLQJ·�
ZDV�REVHUYHG�DURXQG���J�G/�+E�LQ�������7KHVH�UHVXOWV�VXJJHVW�WKDW�PRUH�RI�WKH�ZRPHQ�VXUYH\HG�LQ������
KDG�REWDLQHG�WKH�PLQLPXP�+E�OHYHO�SHU�GD\�FRPSDUHG�WR��������7KLV�FRXOG�EH�LQWHUSUHWHG�DV�D�SRVLWLYH�UHVXOW����
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$�VLPLODU�SDWWHUQ�ZDV�REVHUYHG�ZLWK�IRODWH��'LIIHUHQFHV�LQ�PHDQ�VHUXP�IRODWH�OHYHO�EHWZHHQ�WKH�WZR�\HDUV�ZDV�
VWDWLVWLFDOO\�VLJQLÀFDQW�DW�S ��������DQ�LPSURYHPHQW�RI����QPRO�/�LQ�������7KHUH�ZDV�DOVR�VRPH�LPSURYH�
PHQW�LQ�PHDQ�]LQF�VHUXP�OHYHO�RI������PRO�/�LQ�������DIWHU�IRUWLÀFDWLRQ��DQG�WKH�GLIIHUHQFHV�EHWZHHQ�WKH�
WZR�\HDUV�ZHUH�VWDWLVWLFDOO\�VLJQLÀFDQW��S �������

6RPH�SRVLWLYH�FKDQJHV��LPSURYHPHQWV��LQ�WKH�UDWH�RI�GHÀFLHQFLHV�ZHUH�REVHUYHG�LQ���������\HDUV�DIWHU�WKH�
IRUWLÀHG�ÁRXU�OHJLVODWLRQ�FDPH�LQWR�IRUFH���,Q�WHUPV�RI�LURQ��VHUXP�IHUULWLQ��GHÀFLHQF\��LURQ�VWRUH�GHSOHWLRQ���WKH�
GLIIHUHQFHV�EHWZHHQ������DQG������ZHUH�VWDWLVWLFDOO\�VLJQLÀFDQW��S �������IRU�DOO�FDWHJRULHV��RYHUDOO��HWK�
QLFLW\��DJH�JURXS��DQG�ORFDWLRQV��H[FHSW�IRU�WKH�(DVWHUQ�GLYLVLRQ��S ��������7KH�GLIIHUHQFHV�EHWZHHQ�WKH�WZR�
\HDUV�LQ�WKH�UDWH�RI�DQDHPLD��+E�GHÀFLHQF\��WKH�HQG�VWDJH�RI�LURQ�GHSOHWLRQ�LQ�WKH�ERG\���ZDV�VWDWLVWLFDOO\�VLJ�
QLÀFDQWO\��S �������IRU�PRVW�FDWHJRULHV�H[FHSW�DJH�JURXS����\UV��S �������DQG�(DVWHUQ�GLYLVLRQ��S ��������
7KH�FKDQJH�REVHUYHG�ZDV�DOVR�SRVLWLYH�
'LIIHUHQFHV�LQ�IRODWH�GHÀFLHQF\�EHIRUH�DQG�DIWHU�ZHUH�VWDWLVWLFDOO\�VLJQLÀFDQW��S �������IRU�PRVW�FDWHJRULHV�
H[FHSW�IRU�WKH�&HQWUDO�GLYLVLRQ��S ��������1RUWKHUQ��S ��������DQG�(DVWHUQ�GLYLVLRQ��S ��������'LIIHUHQFHV�
LQ�]LQF�GHÀFLHQF\�EHIRUH�DQG�DIWHU�IRUWLÀHG�ÁRXU�OHJLVODWLRQ�FDPH�LQWR�IRUFH�ZHUH�DOVR�VWDWLVWLFDOO\�VLJQLÀFDQW�
�S �������IRU�DOO�FDWHJRULHV�ZLWK�UHGXFHG�UDWHV�REVHUYHG�LQ������

&%$�ZRPHQ�ZKR�ZHUH�IRXQG�WR�KDYH�VXIIHUHG�IURP�LURQ�GHÀFLHQF\�DQG�DQDHPLD�KDG�EHHQ�KDOYHG�E\�������

7KH�SRVLWLYH�WUHQG�VKRZQ�E\�WKH�VWXG\�FRXOG�EH�UHODWHG�WR�WKH�FRQVXPSWLRQ�RI�IRUWLÀHG�ÁRXU�DQG�ÁRXU�SURGXFWV��
7KH�GLIIHUHQFHV�LQ�WKH�DYHUDJH�DPRXQWV�RI�ÁRXU�DQG�ÁRXU�SURGXFWV�FRQVXPHG�EHIRUH�ÁRXU�IRUWLÀFDWLRQ�DQG�
DIWHU����������J�SHUVRQ�GD\�DQG�������J�SHUVRQ�GD\�UHVSHFWLYHO\��ZHUH�VWDWLVWLFDOO\�VLJQLÀFDQW��S ��������
:LWK�WKH�H[FHSWLRQ�RI�WKH�1RUWKHUQ�GLYLVLRQ��S �������DQG�(DVWHUQ��S ��������WKH�GLIIHUHQFHV�EHWZHHQ�WKH�
WZR�\HDUV�ZHUH�DOVR�VWDWLVWLFDOO\�VLJQLÀFDQW�IRU�RWKHU�FDWHJRULHV��

7KH�DQDO\VLV�UHVXOWV�RI�WKH�FRQWULEXWLRQ�RI�ÁRXU�DQG�ÁRXU�SURGXFWV�WR�WRWDO�PLFURQXWULHQWV�LQ�WKH�GLHW�RI�WKH�
VWXG\� SRSXODWLRQ� VKRZHG� VWDWLVWLFDOO\� VLJQLÀFDQW� GLIIHUHQFHV� EHWZHHQ� WKH� WZR� SHULRGV� ������ DQG� �������
3HUFHQW�FRQWULEXWLRQ�RI�ÁRXU�DQG�ÁRXU�SURGXFWV�WR�VSHFLÀF�PLFURQXWULHQWV�LQ�WKH�GLHW�DIWHU�ÁRXU�IRUWLÀFDWLRQ�
VKRZHG�LURQ�LQFUHDVHG�����WLPHV��]LQF�LQFUHDVHG�����WLPHV��WKLDPLQ�LQFUHDVHG�����WLPHV��ULERÁDYLQ�LQFUHDVHG�
����WLPHV��QLDFLQ�LQFUHDVHG�����WLPHV��IRODWH�LQFUHDVHG������WLPHV��7KHVH�UHVXOWV�KDYH�VKRZQ�PDMRU�LPSURYH�
PHQWV�LQ�GLHWDU\�LQWDNH�RI�PLFURQXWULHQWV���

7KH�FRQWULEXWLRQ�RI�WZR�RWKHU�FRPPRGLW\�IRRG�JURXSV�JUHHQ�OHDI\�YHJHWDEOHV��LURQ�ULFK�IRRG�VRXUFH��DQG�PHDW�
WR�WRWDO�LURQ�LQ�D�GD\·V�GLHW�ZDV�DOVR�H[DPLQHG�DQG�FRPSDUHG�ZLWK�WKH�ÁRXU�DQG�ÁRXU�SURGXFWV��*UHHQ�OHDI\�
YHJHWDEOHV�FRQWULEXWHG�������LQ������ZLWK�RQO\�D�VOLJKW�LQFUHDVH���������LQ�������,Q�������DQLPDO�SURWHLQ�
IRRG��WKH�EHVW�VRXUFH�RI�LURQ��FRQWULEXWHG��������LURQ�WR�WRWDO�LURQ�LQ�WKH�GD\·V�GLHW�EXW�GHFUHDVHG�WR��������
LQ�������7KH�GLIIHUHQFHV�EHWZHHQ�WKH�WZR�\HDUV�ZHUH�VLJQLÀFDQW�IRU�JUHHQ�OHDYHV��S �������DV�ZHOO�DV�IRU�
PHDW��S �������DOWKRXJK�WKHUH�ZDV�D�GHFUHDVH�LQ�SHUFHQW�FRQWULEXWLRQ�RI�PHDW�WR�WRWDO�LURQ�LQ�WKH�GLHW�RI�WKH�
VWXG\�SRSXODWLRQ��7KLV�UHGXFWLRQ�FRXOG�SRVVLEO\�EH�DWWULEXWHG�WR�WKH�KLJK�FRVW�RI�PHDW�ÀVK�SRXOWU\��$OWKRXJK�
ÁRXU�DQG�ÁRXU�SURGXFWV�VWLOO�FRQWULEXWHG�WKH�KLJKHVW�SURSRUWLRQ�RI�LURQ�WR�WKH�WRWDO�LURQ�LQ�WKH�GLHW��LW�PXVW�EH�
UHPHPEHUHG�WKDW�WKH�WRWDO�DPRXQW�RI�GLHWDU\�LURQ�WKDW�LV�DEVRUEHG�GHSHQGV�RQ�D�QXPEHU�RI�IDFWRUV��WKH�PHDO�
RU�GLHW�FRPSRVLWLRQ��WKH� LURQ�VWDWXV�RI�WKH� LQGLYLGXDO�DQG�WKH�ELRDYDLODELOLW\�RI�WKH� LURQ�IRUWLÀFDQW��7KH� LURQ�
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FRPSRXQG�XVHG�DV�IRUWLÀFDQW�LQ�)LML�LV�OHVV�ZHOO�DEVRUEHG��=LPPHUPDQQ�HW�DO���������%LRFKHPLFDO�DQDO\VLV�
RI�EORRG�VKRZHG�VLJQLÀFDQW�LPSURYHPHQW�LQ�OHYHOV�RI�LURQ��DQG�RWKHU�QXWULHQWV��LQ������FRPSDUHG�WR�������
)RUWLÀHG�ÁRXU��EHLQJ�PRUH�QXWULWLRXV�WKDQ�QRQ�IRUWLÀHG�ÁRXU��ZLOO�KDYH�FRQWULEXWHG�VLJQLÀFDQWO\�WR�WKH�OHYHOV�RI�
LURQ�LQGLFDWHG�E\�WKH�ODERUDWRU\�DQDO\VLV�RI�EORRG�WDNHQ�IURP�WKH�VDPSOH�SRSXODWLRQ�

7KH�UHVXOWV�RI�RXU�VWXG\�DSSHDU�FRQVLVWHQW�ZLWK�VLPLODU�VWXGLHV� LQ�RWKHU�GHYHORSLQJ�FRXQWULHV� WKDW�VKRZHG�
IRUWLÀHG�ÁRXU�KDYH�EHHQ�VXFFHVVIXO�LQ�ORZHULQJ�WKH�UDWHV�RI�LURQ�GHÀFLHQF\�DQG�DQDHPLD��=LPPHUPDQQ�DQG�
+XUUHOO��������$OOHQ��������$O�'DOODO�DQG�+XVVDLQ�������+XUUHOO�HW�DO���������

7KH�ZD\�IRUZDUG

/LWHUDWXUH�LQGLFDWHV�WKDW�WKH�HOHPHQWDO�LURQ�SRZGHU��LQ�WKH�WKUHH�IRUPV��HOHFWURO\WLF��FDUERQ\O�DQG�UHGXFH���LV�E\�
IDU�WKH�PRVW�ZLGHO\�XVHG�IRUWLÀFDQW�IRU�ÁRXU�EHFDXVH�LW�LV�UHODWLYHO\�FKHDSHU�DQG�ÁRXU�FDQ�EH�VWRUHG�IRU�ORQJHU�
SHULRGV�ZLWKRXW�GHYHORSLQJ�XQDFFHSWDEOH�VHQVRU\�FKDQJHV��=LPPHUPDQQ�DQG�+XUUHOO��������=LPPHUPDQQ�HW�
DO�������+XUUHOO�HW�DO��������+XUUHOO���������+RZHYHU��HOHPHQWDO�LURQ�SRZGHUV�DUH�OHVV�ZHOO�DEVRUEHG�WKDQ�RWK�
HU�LURQ�FRPSRXQGV�VXFK�DV�IHUURXV�VXOIDWH��,Q�JHQHUDO��HOHPHQWDO�LURQ�SRZGHU�DUH�RQO\�KDOI�DV�ZHOO�DEVRUEHG�
DV�IHUURXV�VXOIDWH�DOWKRXJK�HDUO\�KXPDQ�VWXGLHV�VKRZHG�GLVFUHSDQW�UHVXOWV�UDQJLQJ�IURP�YHU\�ORZ�WR�HTXLYD�
OHQW�WR�IHUURXV�VXOIDWH��=LPPHUPDQQ��HW�DO��������+XUUHOO�HW�DO���������&RQVHTXHQWO\��H[SHUWV�UHFRPPHQG�WKDW�
WKH�DPRXQW�RI�HOHPHQWDO�LURQ�SRZGHU�DGGHG�WR�ÁRXU�VKRXOG�EH�VXIÀFLHQW�WR�SURYLGH�GRXEOH�WKH�DPRXQW�RI�LURQ��

=LPPHUPDQQ�DQG�+XUUHOO��������LQ�WKHLU�UHYLHZ�RI�LURQ�IRUWLÀFDWLRQ�SURJUDPPHV�UHFRPPHQGHG�WKH�IROORZLQJ�
IRUWLÀFDQWV�IRU�GHYHORSLQJ�FRXQWULHV��LQ�RUGHU�RI�SULRULW\��EDVHG�RQ�HIÀFDF\�VWXGLHV�
)RU�PRVW�IRRGV��H�J��FHUHDO�ÁRXUV�
�� )HUURXV�VXOSKDWH
�� )HUURXV�IXPDUDWH
�� (QFDSVXODWHG�IHUURXV�VXOSKDWH�RU�IXPDUDWH
�� (OHFWURQLF�LURQ��DW�WZLFH�WKH�DPRXQW�YV�IHUURXV�VXOSKDWH�
�� )HUULF�S\URSKRVSKDWH��DW�WZLFH�WKH�DPRXQW�YV�IHUURXV�VXOSKDWH�
�� 1D)H('7$

)RU�KLJK�SK\WDWH�FHUHDO�ÁRXU
�� 1D)H('7$

7KH�DERYH�OLVW�VKRZHG�WKDW�WKH�LURQ�IRUWLÀFDQW�XVHG�LQ�)LML��K\GURJHQ�UHGXFHG�HOHFWURQLF�LURQ��IDOOV�WZR�WKLUGV�RI�
WKH�ZD\�GRZQ�WKH�SULRULW\�OLVW��6HUGXOD�HW�DO��������DQG�+XUUHO�HW�DO��������YRLFHG�WKHLU�FRQFHUQ�WKDW�GHVSLWH�
WKH�:+2�)$2�JXLGHOLQHV�DQG�WKH�H[SHUWV�VSHFLÀF�FDOO��PDQ\�FRXQWULHV�VWLOO�XVH�HOHPHQWDO�LURQ�IRUWLÀFDQWV��L�H��
VRPH�IRUP�RI�K\GURJHQ�UHGXFHG�LURQ�DQG�DWRPL]HG�LURQ��WKDW�DUH�SRRUO\�DEVRUEHG���

$�UHYLHZ�RI�OHYHOV�RI�LURQ�IRUWLÀFDWLRQ�IRU�ZKHDW�ÁRXU�E\�+XUUHOO�HW�DO��������UHFRPPHQGHG�LURQ�IRUWLÀFDWLRQ�
OHYHOV�DFFRUGLQJ�WR�LURQ�FRPSRXQGV�DQG�GDLO\�ÁRXU�FRQVXPSWLRQ�EDVHG�RQ�WKH�FDOFXODWHG�PLQLPXP�LURQ�GRVH�
WKDW�LPSURYHV�LURQ�VWDWXV�LQ�HIÀFDF\�VWXGLHV��7DEOH������
2XU������,PSDFW�6WXG\�VKRZHG�WKH�DYHUDJH�GDLO\�FRQVXPSWLRQ�RI�ÁRXU�DQG�ÁRXU�SURGXFWV�DV��������JUDP�
ÁRXU�GD\�ZKLFK�IDOOV�ZLWKLQ��������J�GD\�DV�LQGLFDWHG�LQ�7DEOH������)LML·V�FXUUHQW�LURQ�FRPSRXQG�IRUWLÀFDQW��
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7DEOH����
5HFRPPHQGHG�LURQ�IRUWLÀFDWLRQ�OHYHOV�IRU�ZKHDW�ÁRXU

!���� ��� ��� ��
�������� ��� ��� ��
������� ��� ��� 1RW�UHFRPPHQGHG
���� ��� ��� 1RW�UHFRPPHQGHG

)ORXU�&RQVXPSWLRQ
J�GD\

)HUURXV�VXOIDWH�RU�
IHUURXV�IXPDUDWH

(OHFWURO\WLF�LURQ�
SRZGHU

NaFeEDTA

��6RXUFH��+XUUHOO�HW�DO�����

HOHFWURQLF�LURQ�SRZGHU��DQG�OHYHO����PJ�NJ��DUH�DOVR�FRQVLVWHQW�ZLWK�WKH�UHFRPPHQGDWLRQV�DERYH�
  
7KH�QHZ�OHYHOV�RI�QXWULHQWV�UHFRPPHQGHG�E\�:+2��:+2���������IRU�ÁRXU�IRUWLÀFDWLRQ�EDVHG�RQ�L��H[WUDFWLRQ��
LL��IRUWLÀFDQW�FRPSRXQG��DQG�LLL��HVWLPDWHG�SHU�FDSLWD�ÁRXU�DYDLODELOLW\�DUH�VHW�RXW�RQ�7DEOH�����EHORZ�

7DEOH����
5HFRPPHQGHG�DYHUDJH�OHYHOV�RI�QXWULHQWV�WR�FRQVLGHU�DGGLQJ�WR�IRUWLÀHG�ÁRXU

1XWULHQW &RPSRXQG
Flour

H[WUDFWLRQ
UDWH

/HYHO�RI�QXWULHQW�WR�EH�DGGHG�LQ�SDUWV�SHU�
PLOOLRQ��SSP��E\�HVWLPDWHG�DYHUDJH�SHU�
FDSLWD�ZKHDW�ÁRXU�DYDLODELOLW\��J�GD\�1

�����J�GD\ �������J�GD\ ��������J�GD\ !����J�GD\

,URQ�� /RZ� 1D)H('7$� ��� ��� ��� ��

� � )HUURXV�VXOIDWH� ��� ��� ��� ��

� � )HUURXV�)XPDUDWH� ��� ��� ��� ��

� � (OHFWURO\WLF�,URQ� 15�� 15�� ��� ��

� +LJK� 1D)H('7$� ��� ��� ��� ��

)ROLF�$FLG� /RZ�RU�KLJK� )ROLF�$FLG� ���� ���� ���� ���

9LW��%12 � /RZ�RU�KLJK� &\DQRFREDODPLQ� ����� ����� ����� �����

9LW�$� /RZ�RU�KLJK� 9LW��$�3DOPLWDWH� ���� �� ���� �

=LQF�� /RZ� =LQF�2[LGH� ��� ��� ��� ��

� +LJK� =LQF�2[LGH� ���� ���� ��� ��

� �� 7KHVH�HVWLPDWHG�OHYHOV�FRQVLGHU�RQO\�ZKHDW�ÁRXU�DV�PDLQ�IRUWLÀFDWLRQ�YHKLFOH�LQ�D�SXEOLF�KHDOWK��
� � SURJUDP��,I�RWKHU�PDVV�IRUWLÀFDWLRQ�SURJUDPV�ZLWK�RWKHU�IRRG�YHKLFOHV�DUH�LPSOHPHQWHG�HIIHFWLYHO\��
� � WKHVH�VXJJHVWHG�IRUWLÀFDWLRQ�OHYHOV�PD\�QHHG�WR�EH�DGMXVWHG�GRZQZDUGV�DV�QHHGHG�
� �� (VWLPDWHG�SHU�FDSLWD�FRQVXPSWLRQ�RI�����J�GD\�GRHV�QRW�DOORZ�IRU�DGGLWLRQ�RI�VXIÀFLHQW�OHYHO�RI�
� � IRUWLÀFDQW�WR�FRYHU�PLFURQXWULHQWV�QHHGV�IRU�ZRPHQ�RI�FKLOG�EHDULQJ�DJH��)RUWLÀFDWLRQ�RI�DGGLWLRQDO�
� � IRRG�YHKLFOHV�DQG�RWKHU�LQWHUYHQWLRQV�VKRXOG�EH�FRQVLGHUHG�
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� �� 15 �1RW�5HFRPPHQGHG�EHFDXVH�YHU\�KLJK�OHYHOV�RI�HOHFWURO\WLF�LURQ�QHHGHG�FRXOG�QHJDWLYHO\�DIIHFW�
� � VHQVRU\�SURSHUWLHV�RI�IRUWLÀHG�ÁRXU�
� �� 7KHVH�DPRXQWV�RI�]LQF�IRUWLÀFDWLRQ�DVVXPH���PJ�]LQF�LQWDNH�DQG�QR�DGGLWLRQDO�SK\WDWH�LQWDNH�IURP�
� � RWKHU�GLHWDU\�VRXUFHV����

$Q�H[DPLQDWLRQ�RI�7DEOH�����VKRZV�RQ�WKH�ZKROH�WKDW�)LML·V�FXUUHQW�IRUWLÀFDQW�FRPSRXQGV�DQG�OHYHOV�DSSHDU�
WR�FRQIRUP�WR�WKH�QHZ�UHFRPPHQGDWLRQV��H[FHSW�IRU�]LQF��FXUUHQW�OHYHO�RI����PJ�NJ��ZKHUHDV����PJ�NJ�LV�
VXJJHVWHG�IRU�ORZ�ÁRXU�H[WUDFWLRQ�UDWH��+RZHYHU��H[SHUW�JURXS�SRLQWHG�RXW�WKDW�WKH�GHFLVLRQ�WR�DGRSW�WKH�ODW�
HVW�UHFRPPHQGHG�OHYHOV�DQG�WKH�FRPSRXQGV�WR�EH�XVHG�OLHV�ZLWK�QDWLRQDO�GHFLVLRQ�PDNHUV�LQ�HDFK�FRXQWU\�
�6HUGXOD�HW�DO�������

7KH�0LQLVWU\�RI�+HDOWK�WKHUHIRUH�PD\�QHHG�WR�GLVFXVV�DQG�GHFLGH�ZKHWKHU�WR�DGRSW�UHOHYDQW�SDUWV�RI�WKH�QHZ�
UHFRPPHQGDWLRQV�DQG�LQ�SDUWLFXODU�WKH�XVH�RI�HQFDSVXODWHG�RU�QRQ�HQFDSVXODWHG�IHUURXV�VXOIDWH�RU�IXPHUDWH�
DV�LURQ�IRUWLÀFDQW�LI�)LML���,W�PXVW�EH�UHPHPEHUHG�KRZHYHU��WKDW�LI�VHQVRU\�FKDQJHV�RU�FRVW�OLPLWV�WKH�XVH�RI�
WKHVH�FRPSRXQGV��IHUURXV�VXOIDWH�RU�IXPHUDWH���WKH�FXUUHQW�FRPSRXQG��HOHFWURO\WLF�LURQ��DQG�OHYHO�VKRXOG�EH�
FRQVLGHUHG�DV�WKH�VHFRQG�EHVW�FKRLFH��6HUGXOD�HW�DO��������
 
)RRG�IRUWLÀFDWLRQ�PXVW�EH�FRQVLGHUHG�LQ�LWV�SURSHU�FRQWH[W�²�WKDW�LW�LV�RQO\�RQH�IRRG�EDVHG�LQWHUYHQWLRQ�DQG�LV�
QRW�D�¶FXUDWLYH·�LQWHUYHQWLRQ��6HUGXOD�HW�DO���������)LJXUH���LOOXVWUDWHV�WKDW�IRUWLÀFDWLRQ�LV�RQO\�RQH�FRPSRQHQW�
LQ�D�KROLVWLF�DQDHPLD�FRQWURO�DQG�SUHYHQWLRQ�SURJUDPPH�

)LJXUH��
5ROH�RI�IRRG�IRUWLÀFDWLRQ�LQ�FRQWH[W

)RUWLÀFDWLRQ�QHHGV�WR�EH�FRPSOHPHQWHG�ZLWK�RWKHU�SUHYHQWLYH�LQWHUYHQWLRQV�VWUDWHJLHV�VXFK�DV�GLHWDU\�GLYHUVL�
ÀFDWLRQ�VWUDWHJLHV�GHVLJQHG�WR�PD[LPL]H�WKH�ELRDYDLODELOLW\�RI�ERWK�WKH�DGGHG�DQG�LQWULQVLF�IRRG�LURQ��VXSSOH�
PHQWDWLRQ��DQG�VDQLWDWLRQ�DORQJ�ZLWK�GHZRUPLQJ��+XUUHOO�HW�DO�������+XUUHOO�HW�DO�������0DUWLQH]�1DYDUUHWH�
HW�DO��������
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8.0 CONCLUSION

7KH�DQVZHUV�WR�WKH�IRXU�TXHVWLRQV�SRVHG�DW�WKH�EHJLQQLQJ�ZRXOG�EH�WKH�EHVW�ZD\�WR�FRQFOXGH�WKLV�UHSRUW��
��� 7KH�GDWD�IURP�WKH�VWXG\�VKRZHG�WKDW�WKH�SUHYDOHQFH�RI�DQDHPLD��LURQ��]LQF�	�IRODWH�GHÀFLHQFLHV�ZHUH�
� IRXQG�WR�EH�ORZHU�DIWHU�WKH�ÁRXU�IRUWLÀFDWLRQ�SURJUDPPH�ZDV�LPSOHPHQWHG�QDWLRQDOO\��
� D�� 7KH�GLIIHUHQFHV�REVHUYHG�LQ�WKH�UDWH�RI�DQDHPLD��LURQ��]LQF�DQG�IRODWH�GHÀFLHQFLHV�EHWZHHQ�
� � EDVHOLQH�DQG�������DIWHU��ZHUH�KLJKO\�VLJQLÀFDQW��7KH�FKDQJHV�VKRZHG�PDUNHG�
� � LPSURYHPHQWV�ZLWK�PXFK�ORZHU�GHÀFLHQF\�UDWHV�DIWHU�IRUWLÀFDWLRQ�ZDV�QDWLRQDOO\�
� � LPSOHPHQWHG�
� E�� %DVHG�RQ�WKH�UHVXOWV�RI�RXU�VWXG\��WKH�QDWLRQDO�IRUWLÀFDWLRQ�RI�ÁRXU�ZLWK�LURQ��	�RWKHU�
� � PLFURQXWULHQWV��PD\�KDYH�FRQWULEXWHG�WR�WKH�LPSURYHPHQW�LQ�WKH�UHGXFWLRQ�RI�GHÀFLHQF\
� � UDWHV�
� F�� &RPSDULVRQV�RI�WKH�UHODWLYH�FRQWULEXWLRQV�RI�WKUHH�IRRG�FDWHJRULHV��NQRZQ�WR�EH�JRRG�
� � VRXUFHV�RI�LURQ��WR�PLFURQXWULHQWV�LQ�WKH�GLHW�RI�ZRPHQ�RI�&KLOG�%HDULQJ�$JH��JUHHQ�OHDI\�
� � YHJHWDEOHV��PHDW�DQG�IRUWLÀHG�ÁRXU�DQG�ÁRXU�SURGXFWV��VKRZHG�WKDW�IRUWLÀHG�ÁRXU�DQG�ÁRXU��
� � SURGXFWV�FRQWULEXWHG�WKH�JUHDWHVW�DPRXQW�RI�LURQ�DQG�RWKHU�PLFURQXWULHQWV�LQ������
� � FRPSDUHG�WR������
� G�� $OWKRXJK�LW�LV�QRW�EH�SRVVLEOH�WR�VD\�ZLWK�DEVROXWH�FRQÀGHQFH�KRZ�PXFK�RI�WKH�FKDQJH�
� � REVHUYHG�FDQ�EH�DWWULEXWHG�WR�IRUWLÀHG�ÁRXU�JLYHQ�RWKHU�RQ�JRLQJ�LQWHUYHQWLRQV�VXFK�DV�LURQ�
� � VXSSOHPHQWDWLRQ��DOO�LQGLFDWLRQV�SRLQW�WR�WKH�IDFW�WKDW�LURQ�IRUWLÀHG�ÁRXU�KDYH�FRQWULEXWHG�
� � SRVLWLYHO\�WR�WKH�LPSURYHPHQWV�LQ�PLFURQXWULHQW�OHYHOV�LQ�WKH�GLHW�RI�&%$�ZRPHQ�LQ�WKLV�VWXG\�
� � HVSHFLDOO\�LURQ�OHYHO�DQG�D�UHGXFHG�UDWH�RI�DQDHPLD��DV�LOOXVWUDWHG�E\�WKH�LPSURYHG�
� � PLFURQXWULHQW�OHYHOV�LQ�WKHLU�EORRG�

%HFDXVH�RI�WKH�ZD\�ÁRXU�IRUWLÀFDWLRQ�ZDV�LPSOHPHQWHG�QDWLRQDOO\�ÀYH�\HDUV�EHIRUH�WKLV�VWXG\�ZDV�FRQGXFWHG��
WKHUH�ZDV�QR�RWKHU�DOWHUQDWLYH�EXW�WR�DGRSW�WKH�VWXG\�GHVLJQ�XVHG��,W�ZRXOG�EH�IDLU�WR�VD\�KRZHYHU��WKDW�HYHQ�
ZLWK�WKLV�OLPLWDWLRQ�WKH�UHVXOWV�VWURQJO\�VXJJHVW�WKDW�IRUWLÀHG�ÁRXU�KDV�FRQWULEXWHG�SRVLWLYHO\�WR�WKH�LPSURYH�
PHQWV�LQ�LURQ�DQG�RWKHU�PLFURQXWULHQW�LQ�WKH�GLHW�RI�&%$�ZRPHQ�LQ�WKLV�VWXG\���

9.0 RECOMMENDATIONS 

,W�LV�UHFRPPHQGHG�WKDW�
� ��� 6LQFH�ÁRXU�IRUWLÀFDWLRQV�LV�RQO\�RQH�DSSURDFK�WR�DGGUHVV�DQDHPLD��D�FRQFHUWHG�HIIRUW�VKRXOG�
� � EH�PDGH�WR�DGGUHVV�DQDHPLD�LQ�)LML�KROLVWLFDOO\�E\�FRPSOHPHQWLQJ�ÁRXU�IRUWLÀFDWLRQ�ZLWK�
� � RWKHU�VWUDWHJLHV�VXFK�DV�SUDFWLFDO�GLHWDU\�GLYHUVLÀFDWLRQ��FRQWLQXH�ZLWK�LURQ�VXSSOHPHQWDWLRQ�
� � SURJUDP�DQG�VDQLWDWLRQ�
� ��� $�ULJRURXV�HIIRUW�LV�PDGH�WR�HGXFDWH�WKH�FRPPXQLWLHV�DERXW�IRRG�FKRLFHV�IRU�QXWULWLRXV��
� � PHDOV�WKDW�DUH�SUDFWLFDO��UHOHYDQW�DQG�FXOWXUDOO\�DSSURSULDWH�
� ��� $�SUDFWLFDO�LQWHQVLYH�HGXFDWLRQ�SURJUDPPH�LV�GHYHORSHG�DQG�LPSOHPHQWHG�WR�HGXFDWH�WKH��
� � SXEOLF�WR�UHDG�IRRG�ODEHOV�EHIRUH�SXUFKDVLQJ�
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� ��� 7KH�0LQLVWU\�RI�+HDOWK�ZLWK�ÁRXU�PLOOHUV�GHYHORS�D�VKDUHG�PRQLWRULQJ�DQG�HYDOXDWLRQ�V\VWHP�
� � SODQ�WR�HQVXUH�OHJLVODWLRQ�DQG�VWDQGDUGV�FRPSOLDQFH�DUH�DGKHUHG�WR�E\�DOO�VWDNHKROGHUV��
� � LQFOXGLQJ�LPSRUWHUV�DQG�GLVWULEXWRUV��
� ��� 7KDW�WKH�0LQLVWU\�RI�+HDOWK�LQ�SDUWQHUVKLS�ZLWK�WKH�ORFDO�)ORXU�0LOOHUV�XVH�WKH�UHVXOWV�RI�WKLV��
� � VWXG\�WR�UHYLHZ�WKH�FXUUHQW�IRUWLÀFDQW�VWDQGDUGV�DQG�FRQVLGHU�DGRSWLQJ�UHOHYDQW�SDUWV�RI�WKH�
� � QHZ�:+2�)$2�UHFRPPHQGDWLRQV�DQG�LQ�SDUWLFXODU�
� � D�� ���8VLQJ�HLWKHU�IHUURXV�VXOIDWH�RU�IXPDUDWH�FRPSRXQGV�DV�IRUWLÀFDQW�LI�DW�DOO�SRVVLEOH�
� � E�� ���,QFUHDVLQJ�]LQF�R[LGH�WR���PJ�NJ�

10.0 LIMITATIONS

7KH�OLPLWDWLRQV�RI�WKH�VWXG\�LQFOXGHG�
� ��� $�FOXVWHU�UDQGRPL]HG�FRQWUROOHG�VWXG\�ZRXOG�KDYH�EHHQ�WHFKQLFDOO\�LGHDO�WR�SURSHUO\�DVVHVV��
� � WKH�HIÀFDF\�RI�WKH�IRUWLÀHG�ÁRXU�VWUDWHJ\�EXW�WKLV�ZDV�QRW�SRVVLEOH�GXH�WR�WKH�PHWKRG�XVHG��
� � WR�LPSOHPHQW�OHJLVODWLRQ�DV�ZHOO�DV�WKH�WLPH�ODSVH�EHWZHHQ�LPSOHPHQWDWLRQ�DQG�WKLV�VWXG\�
� ��� 7KH�XVH�RI�RQO\�RQH�ELRFKHPLFDO�LQGH[��VHUXP�IHUULWLQ��WR�DVVHVV�DOO�VWDJHV�RI�LURQ��1R�VLQJOH�
� � ELRFKHPLFDO�LQGH[�FDQ�DVVHVV�DOO�VWDJHV�EXW�EHFDXVH�RI�IXQGLQJ�FRQVWUDLQWV��LW�ZDV�QRW�
� � SRVVLEOH�WR�XVH�PRUH�WKDQ�RQH�LQGLFDWRU��

3HQL�LQWHUYLHZLQJ�DW�/DJL�+HDOWK�&HQWUH
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/LVW�RI�$SSHQGLFHV

$SSHQGL[�1R�� 7LWOH�
� �� /LVW�RI�)LHOG�:RUNHUV

� �� )LML�*D]HWWH�IRU�)ORXU�)RUWLÀFDWLRQ

� �� �����,PSDFW�6WXG\�6XUYH\�6LWHV

� �� 4XHVWLRQQDLUH���*HQHUDO

� �� 4XHVWLRQQDLUH�²�)RRG�5HFDOO

� �� 3RSXODWLRQ�&KDUDFWHULVWLFV

� �� )ORXU�,QIRUPDWLRQ

� �� +HDOWK�,QIRUPDWLRQ

� �� 0LFURQXWULHQW�'HÀFLHQFLHV

� ��� 1XWULHQW�,QWDNH�E\�(WKQLF�*URXS

� ��� 'DLO\�1XWULHQW�,QWDNH�FRPSDUHG�WR�

� � 86'$�'5,�E\�(WKQLFLW\

Impact of Iron Fortified Flour41



$SSHQGL[���� /LVW�RI�)LHOG�:RUNHUV
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$SSHQGL[���� )LML�*D]HWWH�IRU�)ORXU�)RUWLÀFDWLRQ
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$SSHQGL[���� )LML�*D]HWWH�IRU�)ORXU�)RUWLÀ�FDWLRQ
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$SSHQGL[���� �����,PSDFW�6WXG\�6XUYH\�6LWHV
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$SSHQGL[���� *HQHUDO�4XHVWLRQQDLUH
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$SSHQGL[���� *HQHUDO�4XHVWLRQQDLUH
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$SSHQGL[���� *HQHUDO�4XHVWLRQQDLUH
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$SSHQGL[���� *HQHUDO�4XHVWLRQQDLUH
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$SSHQGL[���� *HQHUDO�4XHVWLRQQDLUH
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$SSHQGL[���� )RRG�5HFDOO
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$SSHQGL[���� )RRG�5HFDOO
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$SSHQGL[���� )RRG�5HFDOO
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$SSHQGL[���� )RRG�5HFDOO
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$SSHQGL[���� )RRG�5HFDOO
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$SSHQGL[���� 3RSXODWLRQ�&KDUDFWHULVWLFV
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$SSHQGL[���� $QDO\VLV�RI�)ORXU�)RUWLÀ�FDWLRQ���$ZDUHQHVV��.QRZOHGJH��
� 3UDFWLFH�DQG��%HKDYLRXU
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$SSHQGL[���� $QDO\VLV�RI�+HDOWK�,QIRUPDWLRQ
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$SSHQGL[���� 3UHYDOHQFH�RI�0LFURQXWULHQW�'HÀ�FLHQFLHV
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