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(�PDLO��JDQJDGKDUPU�JPDLO�FRP

�EVWUDFW

7KH�SUHVHQW�VWXG��KDV�EHHQ�XQGHUWDNHQ�WR�HVWLPDWH�WKH�KHPRJORELQ�FRQWHQW�ZLWK�WKH�DLP�WR�ILQG�RXW�WKH�GLIIHUHQW�
OHYHOV� RI� KHPRJORELQ� FRQWHQW� DPRQJ� WKH� $QJDPL� FKLOGUHQ� �EHWZHHQ� ����� �HDUV�� RI� -RWVRPD�� .RKLPD� GLVWULFW��
1DJDODQG��$� WRWDO� RI�����EORRG�VDPSOHV�ZDV�FROOHFWHG� IURP�WKH�FKLOGUHQ�RI�YDULRXV�KRXVHV� LQ�GLIIHUHQW�DUHDV�RI�
WKH� -RVWRPD�YLOODJH�� .RKLPD�GLVWULFW��1DJDODQG��0DMRU� SHUFHQWDJH� RI� FKLOGUHQ�ZHUH� QRUPDO� DQG� IHZ� XQGHU� WKH�
FDWHJRU��RI�PRGHUDWH�DQG�PLOG��7KH�ER�V�DQG�JLUOV�FDQ�HTXDOO��KDYH�JURXSHG�LQWR�WKH�VDPH�VWDWH�RI�KHPRJORELQ�
FRQFHQWUDWLRQ��EXW�QR�VLQJOH�JLUO�IRXQG�WR�EH�DQHPLF�LQ�WKH�DJH�JURXS�RI���DQG�����HDUV��+RZHYHU��PRUH�QXPEHU�RI�
ER�V�ZHUH�DQHPLF�WKDQ�JLUOV�

.H�ZRUGV��$QJDPLV��1DJDODQG��7HQ�LGLH��0DOQXWULWLRQ��1XWULWLRQDO�DQDHPLD�

,QWURGXFWLRQ

Anemia� is� de�ned� as� a� decreased� concentration�
RI�KHPRJORELQ�DQG�UHG�EORRG�FHOO�PDVV�FRPSDUHG�
ZLWK� WKDW� RI� DJH� DQG� VH[�PDWFKHG� FRQWUROV� �)DXFL�
HW�DO��������*KDL���������$QDHPLD�LV�RQH�RI�WKH�PRVW�
FRPPRQ� QXWULWLRQDO� SUREOHPV� LQ� PDQ�� SDUWV� RI�
WKH� ZRUOG�� HVSHFLDOO�� LQ� GHYHORSLQJ� FRXQWULHV��
.XPDUL�DQG� -DLQ� �������VWDWHG� WKDW� WKH�VFKRRO� DJH�
period� is� nutritionally� signi�cant� because� this� is�
WKH�SULPH�WLPH�WR�EXLOG�XS�ERG��VWRUHV�RI�QXWULHQWV�
LQ� SUHSDUDWLRQ� IRU� UDSLG� JURZWK� RI� DGROHVFHQFH��
$FFRUGLQJ� WR� 'UH�IXVV� HW�DO�� ������� WZR� ELOOLRQ�
children� are� affected�with� iron� de�ciency� anemia�
ZRUOGZLGH�� ,Q� UHFHQW� �HDUV�� VHYHUDO� VWXGLHV�
indicated� that� Iron-de�ciency� anemia� leads� to�
VHULRXV� KHDOWK� SUREOHPV�� VXFK� DV� SRRU� FRJQLWLYH�

DQG� PRWRU� GHYHORSPHQW�� EHKDYLRUDO� SUREOHPV� LQ�
FKLOGUHQ��*UDQWKDP�0F*UHJRU�DQG�$QL���������

�LWH�DW��H��H�LH�

0DOOLND� DQG� .XSSXWKDL� ������� VWXGLHG� WKH�
QXWULWLRQDO�VWDWXV�RI�SUH�VFKRRO�FKLOGUHQ�EHORQJLQJ�
WR� .RQG�� *DGDED� DQG� 3RUMD� WULEHV� RI� $QGKUD�
Pradesh.� They� assessed� the� nutritional� pro�le�
WKURXJK� DQWKURSRPHWULF� DQG� FOLQLFDO� H[DPLQDWLRQ�
RI�DOO�WKH�VXEMHFWV�DQG�KHPRJORELQ�HVWLPDWLRQ��7KH�
PDMRULW�� RI� WKH� SUH�VFKRRO� FKLOGUHQ� ZHUH� IRXQG�
WR� EH� PDOQRXULVKHG�� ZKLFK� FDOOV� IRU� HIIHFWLYH�
SURJUDPV� E�� WKH� *RYHUQPHQW�� 9LG�D� �������
HYDOXDWHG� WKH� QXWULWLRQDO� VWDWXV� RI� WKH� FKLOGUHQ�
RI� 'KDUZDG� 6OXPV�� &HUWDLQ� SDUDPHWHUV� OLNH�
DQWKURSRPHWULF�� FOLQLFDO� H[DPLQDWLRQ�� KHPRJORELQ�

�RZ�WR�FLWH�WKLV�DUWLFOH�

$]KROH�7KLUDK��0�5�*DQJDGKDU��0�.RPDOD�HW�DO����$QHPLD�DQG�+HPRJORELQ�/HYHO�LQ�$QJDPLV�&KLOGUHQ�RI�.RKLPD�'LVWULFW��
1DJDODQG��,QGLDQ�-�5HV�$QWKURSRO�����������������
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HVWLPDWLRQ��GLHWDU��VXUYH���PRUELGLW��SDWWHUQV�DQG�
VRFLR�HFRQRPLF� FRQGLWLRQV� ZHUH� XVHG� WR� DVVHVV�
WKH� QXWULWLRQDO� VWDWXV� RI� 'KDUZDG� 6OXP� FKLOGUHQ��
7KHUH�ZDV�PDOQXWULWLRQ� DPRQJ�WKH� FKLOGUHQ� VLQFH�
WKHLU� SDUHQWV� ZHUH� FDVXDO� ODERXUV�� 2WKHU� IDFWRUV�
ZKLFK� ZHUH� DVVRFLDWHG� ZLWK� WKH� PDOQXWULWLRQ� RI�
WKH� FKLOGUHQ� ZHUH� SRRU� HQYLURQPHQWDO� IDFWRUV��
LQDGHTXDWH� KHDOWK� FDUH� IDFLOLWLHV� DQG� SRRU�GLHWDU��
SDWWHUQV�DQG�VR�RQ��7KH�UHVHDUFKHU�VXJJHVWV�FHUWDLQ�
ZHOIDUH�PHDVXUHV�ZKLFK�ZRXOG�ERRVW�WKH�HFRQRPLF�
VWDWXV�RI�VOXP�GZHOOHUV� LQ�JHQHUDO�DQG�QXWULWLRQDO�
VWDWXV� RI� VOXP� FKLOGUHQ� LQ� SDUWLFXODU�� 3UDEKDNDU�
DQG� *DQJDGKDU� ������� VWXGLHG� WKH� SUHYDOHQFH� RI�
DQDHPLD� DPRQJ� -HQX� .XUXED� WULEDO� FKLOGUHQ� RI�
0�VRUH� GLVWULFW�� .DUQDWDND� VWDWH�� � ,Q� WKLV� VWXG��
����FKLOGUHQ�UDQJLQJ�LQ�DJH�JURXS�������HDUV�ZHUH�
VHOHFWHG�DQG�HVWLPDWHG�WKH�KHPRJORELQ�OHYHO�E��WKH�
&�DQPHWKHPRJORELQ�PHWKRG��7KH� VWXG�� UHYHDOHG�
WKDW���������RI�FKLOGUHQ�ZHUH�PRGHUDWHO��DQDHPLF��
������ SHUFHQW� ZHUH� PLOGO�� DQDHPLF� DQG� ������
SHUFHQW� VHYHUHO�� DQDHPLF�� 2Q� WKH� ZKROH� �������
ZHUH� VXIIHULQJ� IURP� GLIIHUHQW� IRUPV� RI� DQDHPLD��
7KH� SUHYDOHQFH� RI� DQDHPLD�ZDV�PRUH� DPRQJ� WKH�
JLUOV�WKDQ�ER�V�

.DQDQL� DQG� *RSDOGDV� ������� LQYHVWLJDWHG� WKH�
QXWULWLRQDO� LPSDFW� RI� QXWULHQW� DQG� KHDOWK� LQSXWV�
LQ� %DURGD� PXQLFLSDO� SULPDU�� VFKRROV� DPRQJ� ����
ER�V� RI� �� WR� ��� �HDUV�ZKR� EHORQJ� WR� ORZ� LQFRPH�
JURXS��7KH�UHVXOWV�UHYHDOHG� WKDW� WKH�PLGGD��PHDO�
VXSSOHPHQW� FRXOG� QRW� EULGJH� WKH� JDS��7KHUH�ZDV�
a�de�cit�of�calories�and�proteins�in�the�home�diet,�
PRVWO�� RI� LURQ� DQG� YLWDPLQ� $� KHPRJORELQ� OHYHOV�
DQG� FOLQLFDO� VLJQV� RI�;HURSKWKDOPLD� DUH� LQFUHDVHG�
signi�cantly.� Padmaja� et.al.� (1987)� attempted�
WR� VWXG�� WKH� LQWHUUHODWLRQVKLS� EHWZHHQ� GLHW��
anthropometry,� hemoglobin� and� ribo�avin� status�
DPRQJ� WKH�XUEDQ� VFKRRO� ER�V� VWXG�LQJ� LQ� FODVV� ��
DQG���IURP�ORZ�LQFRPH�IDPLOLHV�LQ�+�GHUDEDG��7KH�
data�reveal�that�ribo�avin�de�ciency�and�anaemia�
was�complex.��Income�and�diet�tend�to�in�uence�on�
ribo�avin�status,�but�not�on�hemoglobin�status.

6KDUPD�DQG�&KDZOD��������H[DPLQHG�WKH�LPSDFW�
RI� QXWULWLRQ� FRXQVHOLQJ� RQ� DQWKURSRPHWULF� DQG�
ELRFKHPLFDO�SDUDPHWHUV�RI�VFKRRO�JLUOV�������HDUV���
7KH�� REVHUYHG� WKDW� WKH� ELRFKHPLFDO� SDUDPHWHUV�
OLNH�KHPRJORELQ�OHYHO�RI�VFKRRO�JLUOV�ZDV������DQG�
���� J�GO� LQ� FRQWURO� DQG� HQYLURQPHQWDO� JURXS� DW�
baseline,� which� signi�cantly� increased� to� 10.5� g/
GO� LQ� WKH� H[SHULPHQWDO� JURXS�DIWHU� WKH� QXWULWLRQDO�
FRXQVHOLQJ��%KDWQDJDU�HW�DO���������LQYHVWLJDWHG�WKH�
KHPRJORELQ�HVWLPDWLRQ�� WRWDO�UHG�EORRG�FHOO�FRXQW��
WRWDO�OHXNRF�WH�FRXQW�DQG�GLIIHUHQW�OHXNRF�WH�FRXQW�
RQ� D�FURVV� VHFWLRQDO� VDPSOH�RI�����9RNNDOLJDV� ����
PDOHV� DQG� ��� IHPDOHV�� RI� 0�VRUH� UDQJLQJ� IURP�

����� �HDUV� IURP� VFKRROV� LQ� %HOYDGL� DQG� .LJDOL�
YLOODJHV�RI�0�VRUH��7KH�UHVXOWV�UHYHDOHG�D�WUHQG�RI�
LQFUHDVH� LQ�KHPRJORELQ� OHYHO� LQ�PDOHV�XS� WR�������
�HDUV��ZKHUHDV�LQ�IHPDOHV�WKH�OHYHO�RI�KHPRJORELQ�
IHOO�ZLWK�LQFUHDVH�RI�DJH�IURP����HDUV�RQZDUGV��1R�
signi�cant�age�changes�were�observed�in�red�blood�
FHOO� FRXQW� DQG� WRWDO� OHXNRF�WH� FRXQW� LQ� ERWK� WKH�
VH[HV�

$QJHORYD�HW�DO���������LQYHVWLJDWHG�WKH�UHIHUHQFH�
YDOXHV�RI�KHPRJORELQ��KHPDWRFULW�DQG�HU�WKURF�WHV�
LQ� FKLOGUHQ� DJHG� IURP� WZR� WR� VL[� E�� SHUFHQWLOH�
method.� The� children� are� from� So�a,� brought� up�
DW�KRPH�DQG� YLVLWLQJ�FKLOGUHQ�V� LQVWLWXWLRQ�� � 7KHLU�
SK�VLFDO�GHYHORSPHQW�DQG�KHDOWK�VWDWXV�KDYH�EHHQ�
evaluated� by� their� health� �les.� The� children� have�
EHHQ� VHOHFWHG� DFFRUGLQJ� WR� :+2� UHTXLUHPHQW��
7KH� ��WK� SHUFHQWLOH� YDOXH� RI� KHPRJORELQ� YDOXHV�
REWDLQHG� FRUUHVSRQGV� WR� WKH� QRUPDO�YDOXHV� LQ� WKH�
EDVLF�SHGLDWULF�PDQXDOV� DQG� FRXOG�EH�XVHG� LQ� WKH�
HYDOXDWLRQ�RI�WKH�KHDOWK�VWDWH�RI�WKH�FKLOGUHQ�DW�WKH�
UHVSHFWLYH� DJH�� +RUDFLR� HW�DO�� ������� VWXGLHG� WKH�
FKLOGUHQ�ZLWK�VKRUW�ERZHO�V�QGURPH�RI�������HDUV�
ROG��ZKR�KDG�QRW�UHFHLYHG�SDUHQWHUDO�QXWULWLRQ�IRU�
DW� OHDVW� WZR� �HDUV�� $QWKURSRPHWULF�� KHPRJORELQ�
YDOXHV�DQG�LQGLFDWRUV�RI�PLQHUDOV�DQG�YLWDPLQ�ZHUH�
DQDO�]HG�� 7KH� VWXG�� UHYHDOV� WKDW�PDQ�� ELRORJLFDO�
and� growth� de�ciencies� are� frequently� seen� in�
SDWLHQWV� ZLWK� VKRUW� ERZHO� V�QGURPH� �6%6��� HYHQ�
FKLOGUHQ� DGDSWHG� WR� H[WHUQDO� IHHGLQJ�� %HDOO� DQG�
%ULWWHQKDP��������PDGH�D�FRPSDUDWLYH�DQDO�VLV�RI�
KHPRJORELQ�FRQFHQWUDWLRQ�RI�7LEHWDQV�DQG�%ROLYLDQ�
$�PDUD�IHPDOHV��7KH��KDYH�DWWULEXWHG�WKH�VWDWH�RI�
KHDOWK�WR�JHQHWLF�IDFWRUV�PDLQO��

.HHSLQJ� DERYH� UHYLHZV� LQ� PLQG� WKH� SUHVHQW�
VWXG��ZDV� FDUULHG�RXW� WR� VWXG�� WKH� SUHYDOHQFH� RI�
DQHPLD�DQG�HVWLPDWLRQ�RI�KHPRJORELQ�OHYHO�DPRQJ�
WKH�$QJDPLV�RI�1DJDODQG�

0DWHULDOV�DQG�0HWKRG

�W�G��D�HD

7KH� SUHVHQW� VWXG�� ZDV� FRQGXFWHG� LQ� -RWVRPD�
YLOODJH�� .RKLPD� GLVWULFW� RI� 1DJDODQG� VWDWH��
1DJDODQG� LV� VLWXDWHG� LQ� WKH�1RUWK�(DVWHUQ� UHJLRQ�
DQG� LW� UHSUHVHQWV� WKH� ULFKHVW� HWKQLF� UHJLRQ� RI� WKH�
ZRUOG��.RKLPD��VLWXDWHG�LQ�WKH�VRXWK�DW�DQ�DOWLWXGH�
RI������P�DERYH�VHD�OHYHO��RFFXSLHV�SULGH�RI�SODFH�
DV� WKH� FDSLWDO� FLW�� RI�1DJDODQG�� 7KH� GLVWULFW� ZLWK�
JUHDW� KLOOV� UDQJHV� LQKDELWHG� E�� WKH� $QJDPLV�� D�
PDMRU� FKXQN� RI� WKH� 1DJD� WULEHV� RI� 1DJDODQG��
9LOODJH� -RWVRPD� LV� RQH� DPRQJ� RWKHUV� KDYLQJ� D�
ODUJHU� FRQFHQWUDWLRQ� RI� $QJDPLV�� 7KH� YLOODJH� LV�
VLWXDWHG� �� NP� VRXWK�ZHVW� RI� .RKLPD� DQG� �� NP�
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VRXWK� RI� 1DWLRQDO� +LJKZD������ DW� DQ� DOWLWXGH� RI�
����P� DQG� LV� ERXQGHG� E�� 0W�� 3XOLHEDG]H� DQG�
0W�� -DSIR� LQ� WKH� 6RXWK�� 7KH� SRSXODWLRQ� LV� DURXQG�
������ 7KH� SHRSOH� XVXDOO�� IROORZ� -KXP� DQG� :HW�
W�SH�RI�FXOWLYDWLRQ��7KH�YLOODJH�DXWKRULW��LV�XVXDOO��
FRQWUROOHG� E�� WKH� PDOHV�� 7KH� SHRSOH� DUH� XVXDOO��
QRQ�YHJHWDULDQV� DQG� DERXW� ���� RI� SHRSOH� IROORZ�
&KULVWLDQLW��� 7KH� YLOODJH� LV� GLYLGHG� LQWR� IRXU�
.KHOV�YL]��7KH�.UXQRPD��.KZLLPD��7VLH�DPD�DQG�
7KRORPD��$JULFXOWXUH�LV�WKH�PDLQ�RFFXSDWLRQ��7KH��
DUH�XVXDOO��QRQ�YHJHWDULDQV��7HQ�LGLH� LV� WKH�PRVW�
FRPPRQ� ODQJXDJH� VSRNHQ�� WKRXJK� VRPH� RWKHU�
ODQJXDJHV�OLNH�1DJDPHVH��D�SLGJLQ�ODQJXDJH��DQG�
(QJOLVK�VSRNHQ�SHRSOH�DUH�DOVR� IRXQG��7KH�IDPLO��
LV� XVXDOO�� RI� SDWULOLQHDO� W�SH�� � 1XFOHDU� IDPLO�� LV�
SUHGRPLQDQW�DQG�MRLQW�IDPLOLHV�DUH�DOVR�IRXQG�

�DPSOH��ROOHFWLR�

$� WRWDO� RI� ���� EORRG� VDPSOHV�ZDV� FROOHFWHG� IURP�
WKH� FKLOGUHQ� RI� YDULRXV� KRXVHV� LQ� GLIIHUHQW� DUHDV�
RI�WKH�-RVWRPD�YLOODJH��.RKLPD�GLVWULFW��1DJDODQG��
$� FURVV�VHFWLRQDO� VXUYH�� ZDV� XVHG� WR� VHOHFW� WKH�
FKLOGUHQ�DJHG�������HDUV�����PDOHV�DQG����IHPDOHV��
DQG� PDOHV� DQG� IHPDOHV� ZHUH� VHOHFWHG� WKURXJK�
UDQGRP�VDPSOLQJ�WHFKQLTXH��7KH�EORRG�VDPSOH�ZDV�
FROOHFWHG�E��FKRRVLQJ�D�FKLOG�IURP�HDFK�KRXVHKROG�
through��nger�prick�method.

(�SH�LPH�WDO���RFHG��HV

�HV��RI����OH�HO�

Anaemia�is�de�ned�as�a�reduction�in�the�hemoglobin�
�+E��OHYHO�LQ�WKH�EORRG�FLUFXODWLRQ��,W�LV�DQ�LPSRUWDQW�
WRRO�LQ�GLDJQRVLQJ�DQDHPLD���1XWULWLRQDO�DQDHPLD�LV�
D�GLVHDVH� V�QGURPH� FDXVHG�E��PDOQXWULWLRQ� LQ� LWV�
ZLGHVW� VHQVH� �:+2�� ������� ,Q� WKH� SUHVHQW� VWXG��
WKH� EORRG� VDPSOHV� ZHUH� FROOHFWHG� IRU� HVWLPDWLQJ�
WKH� KHPRJORELQ� OHYHO� E�� ,&6+� UHFRPPHQGHG�
&�DQPHWKHPRJORELQ� 0HWKRG� �*RSDOGDV� DQG�
6HVKDGUL���������

��L��LSOH�

:KHQ� EORRG� LV� PL[HG� ZLWK� D� VROXWLRQ� FRQWDLQLQJ�
3RWDVVLXP� )HUULF�DQLGH� DQG� 3RWDVVLXP� &�DQLGH��
WKH� 3RWDVVLXP� )HUULF�DQLGH� R[LGL]HV� LURQ� WR�
IRUP� 0HWKHPRJORELQ�� 7KH� 3RWDVVLXP� F�DQLGH�
WKHQ� FRPELQHV� ZLWK� 0HWKRPRJORELQ� WR� IRUP�
&�DQPHWKHPRJORELQ�� ZKLFK� LV� D� VWDEOH� FRORXU�
SLJPHQW� UHDG�SKRWR�PHWULFDOO��DW�D�ZDYHOHQJWK�RI�
530�nm�or�green��lter.�

�HDJH��

&�DQPHWKHPRJORELQ�5HDJHQW��'UDENLQ�V�VROXWLRQ���
'LVVROYH� ���PJ� 3RWDVVLXP� )HUULF�DQLGH� >.�� )H�
�&1���@�����PJ�RI�3RWDVVLXP�&�DQLGH�>.&1@������
PJ�RI�3RWDVVLXP�3KRVSKDWH�0RQREDVLF�>.+��32���
DQG�DGG����PO�RI�6WHUR[�6(��VXUIDFH�DFWLYH�UHDJHQW��
LQ�����PO�RI�GLVWLOOHG�ZDWHU�

�SSD�D��V

,W� LQFOXGHV� ��[��� WHVW� WXEHV�� �—O� PLFUR� SLSHWWHV��
&�DQPHWKHPRJORELQ� UHDJHQW� �'UDENLQ�V� VROXWLRQ��
GLVSRVDEOH� EORRG� ODQFHWV�� GLVSRVDEOH�PLFURSLSHWWH�
tips,� clean� and� sterile� glassware,� recti�ed� spirit,�
surgical� cotton,� freezer,� thermos� �ask,� glass�
marking� pencils,� ruler,� cello� tape,� �lter� paper,�
EHDNHUV�� WHVW� WXEH� UDFN�� +E� VWDQGDUG�� PHDVXULQJ�
F�OLQGHU�� WHVW� VROXWLRQ� ERWWOHV�� ODEHOLQJ� VKHHW�� DQG�
KDQG�JORYHV�

�H�K�LT�H

The�little��nger�of�the�subjects�was�sterilized�with�
recti�ed�spirit�just�before�taking�the�blood.�Then�a�
prick�was�given�on�the�little��nger�of�the�left�hand�
RQ� WKH� VXEMHFW� ZLWK� WKH� KHOS� RI� GLVSRVDEOH� EORRG�
ODQFHW��$�WKLFN�VPHDU�RI�EORRG�GURS�ZDV�FROOHFWHG�LQ�
D�EURZQ�WHVW�ERWWOH�FRQWDLQLQJ�'UDENLQ�V�VROXWLRQ����
PO��E��PLFUR�SLSHWWH����—O���7KH�EORRG�WHVW�VROXWLRQ�
bottles�were�brought�later�in�a�thermos��ask�to�the�
GHSDUWPHQW�ODERUDWRU��DQG�WHVWHG�

��RFHG��H

0HDVXUH�WZR�WHVW�WXEHV�LQ�HDFK���PO�RI�KHPRJORELQ�
UHDFWLRQ�UHDJHQW��&�DQPHWKHPRJORELQ�UHDJHQW��RQH�
IRU� EODQN�DQG� DQRWKHU� DGGLQJ�ZLWK� �����PO� ���—O��
RI� EORRG� IRU� VDPSOH��$IWHU�NHHSLQJ� IRU���PLQXWHV��
SODFH� WHVW� WXEH� W�SH� EODQN� LQWR� WKH� SKRWRHOHFWULF�
FRORULPHWHU�LQVWUXPHQW�DQG�VHW�LQ�DW������WR�REWDLQ�
UHVXOWV� IURP�FDOLEUDWHG� LQVWUXPHQW�GLJLWDO�GLVSOD���
&DOFXODWH�WKH� WHVW� UHVXOW�E�� WKH�VWDQGDUG�VROXWLRQV�
WHVW�VWDQGDUG�WR�JHW�WKH�DFFXUDWH�KHPRJORELQ�FRQWHQW�
LQ�WKH�EORRG�VDPSOH��3ORW�DEVRUEDQFH�+HPRJORELQ�
FRQFHQWUDWLRQ� LQ� JUDPV�� SHUFHQW��'LIIHUHQW� JUDGHV�
RI�DQHPLD�ZHUH�GLDJQRVHG�ZKHQ�+E�FRQFHQWUDWLRQ�
ZDV� OHVV� WKDQ� ����� JUDPV� SHU� GHFLOLWHU� �J�G/��
IRU� FKLOGUHQ� �:+2�� ������� $FFRUGLQJ� WR� :RUOG�
+HDOWK�2UJDQL]DWLRQ��:+2��������VWDQGDUGV��LI�WKH�
KHPRJORELQ�FRQFHQWUDWLRQ�DERYH����J�G/�EXW�EHORZ�
�����J�G/�LV�PLOG�DQHPLD��ZKHQ�WKH�FRQFHQWUDWLRQ�
EHWZHHQ� �� DQG� ��� J�G/� LV�PRGHUDWH� DQHPLD� DQG�
ZKHQ�LW�EHORZ���J�G/�LV�VHYHUH�DQHPLD��
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&ODVVLILFDWLRQ�RI��HPRJORELQ�&RQFHQWUDWLRQ��J�G/�

1RUPDO �����

$QDHPLD �����

0LOG ����������

0RGHUDWH ���������

6HYHUH ��

5HVXOWV�DQG��LVFXVVLRQ

'LVWULEXWLRQ�DQG�WRWDO�QXPEHU�FKLOGUHQ�DFFRUGLQJ�WR�
WKHLU�DJH�JURXS�DUH�VKRZQ�LQ�WDEOH����7KH�HVWLPDWLRQ�
RI�+HPRJORELQ�OHYHO�FDQ�EH�LQIHUUHG�WKDW�RXW�RI�WKH�
����LQGLYLGXDO�VDPSOHV�FROOHFWHG������ LQGLYLGXDOV�
ZHUH�QRUPDO�� ���� LQGLYLGXDOV�ZHUH� DIIHFWHG�ZLWK�
YDULRXV� JUDGHV� RI� DQHPLD� �7DEOH� ���� 2XW� RI� ����
LQGLYLGXDOV���������ER�V�DQG��������RI�JLUOV�ZHUH�
QRUPDO�LQ�WKHLU�KHPRJORELQ�OHYHO��+RZHYHU���������
RI� ER�V� DQG� ������� RI� JLUOV�ZHUH� JURXSHG� XQGHU�
DQHPLF�����������7DEOH����

7DEOH����7RWDO�QXPEHU�DQG�SHUFHQWDJH�RI�WKH�$QJDPL�FKLOGUHQ

�JH�JURXS �HQGHU 1R��RI�6XEMHFW 3HUFHQWDJH����

� %R�V �� �����

*LUOV � �����

� %R�V �� �����

*LUOV � �����

� %R�V �� �����

*LUOV � �����

� %R�V � �����

*LUOV � �����

�� %R�V �� �����

*LUOV �� �����

7RWDO %R�V �� �����

*LUOV �� �����

7DEOH� ��� *HQGHU� ZLVH� GLVWULEXWLRQ� RI� DQHPLD� DPRQJ� WKH�
FKLOGUHQ�RI�$QJDPLV

�HQGHU 1RUPDO� �QHPLF 7RWDO

%R�V ���������� ���������� ��

*LUOV ���������� ���������� ��

7RWDO ���������� ���������� ���

)LJXUHV�LQ�SDUHQWKHVLV�DUH�SHUFHQWDJH�

7DEOH����'LVWULEXWLRQ�RI�DQHPLD�DPRQJ�WKH�FKLOGUHQ�RI�$QJDPLV�

�JH 6DPSOH�VL�H �QHPLF 1RUPDO

� �� ���������� ����������

� �� ���������� ����������

� �� ���������� ����������

� �� ���������� ����������

�� �� ���������� ����������

7RWDO ��� ���������� ����������

)LJXUHV�LQ�SDUHQWKHVLV�DUH�SHUFHQWDJH�

7DEOH����'LVWULEXWLRQ�RI�YDULRXV�JUDGHV�RI�DQHPLD�DPRQJ�WKH�
FKLOGUHQ�RI�$QJDPLV�

�E�OHYHO�
�J�G/�

�UDGHV�RI�
�QHPLD

%R�V �LUOV 7RWDO

����� 1RUPDO ���������� ���������� ��

����� $QDHPLD ���������� ���������� ��

���������� 0LOG ���������� ���������� ��

��������� 0RGHUDWH ���������� ���������� �

�� 6HYHUH ���������� ���������� �

)LJXUHV�LQ�SDUHQWKHVLV�DUH�SHUFHQWDJH�

,W� FDQ�EH� LQIHUUHG� WKDW�PRUH�QXPEHU� RI� DQHPLF�
FKLOGUHQ�ZHUH� IRXQG� WR� EH� LQ� WKH� DJH� JURXS� RI� ��
�HDUV��IROORZHG�E�����������HDUV�DQG�VR�RQ��7DEOH�����
,Q� WKLV� SUHVHQW� VWXG��� LW�ZDV�REVHUYHG� WKDW�RXW�RI�
����LQGLYLGXDOV��WKHUH�ZHUH�����LQGLYLGXDOV�ZKRVH�
KHPRJORELQ�OHYHOV�ZHUH�EHORZ�������J�G/��7KRXJK�
LW�ZDV�EHORZ�WKH�QRUPDO�KHPRJORELQ� OHYHO�� LW�ZDV�
DJDLQ�REVHUYHG�WKDW�����RI�LQGLYLGXDOV�ZHUH�LQ�WKH�

$]KROH�7KLUDK��0�5�*DQJDGKDU��0�.RPDOD�HW�DO����$QHPLD�DQG�+HPRJORELQ�/HYHO�LQ�$QJDPLV�&KLOGUHQ�RI�
.RKLPD�'LVWULFW��1DJDODQG

7DEOH����3UHYDOHQFH�RI�GLIIHUHQW�JUDGHV�RI�DQDHPLD�DPRQJ�WKH�$QJDPL�FKLOGUHQ�

�JH�JURXS �HQGHU 1RUPDO ��QHPLF 0LOG 0RGHUDWH

1R� � 1R� � 1R� � 1R� �

� %R�V �� ����� � ����� � ����� � �����

*LUOV � ����� � � � � � �

� %R�V � ����� � ����� � ������ � �

*LUOV � ����� � ����� � ����� � �����

� %R�V � ���� � ����� � ������ � �

*LUOV � ���� � � � ������ �

� %R�V � ���� � ����� � ������ � �

*LUOV � ����� � ����� � � � ������

�� %R�V �� ����� � ����� � ����� � �

*LUOV �� ����� � � � � � �

7RWDO ��� %R�V �� ����� �� ����� �� ����� � �����

��� *LUOV �� ����� � ����� � ����� � �����
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PLOG�FDWHJRU�� �EHORZ�������������J�G/�DQG����RI�
LQGLYLGXDOV�ZHUH�LQ�WKH�PRGHUDWH�FDWHJRU���EHWZHHQ�
����������J�G/���%XW�QRQH�RI�WKH�LQGLYLGXDOV�ZHUH�LQ�
WKH�VHYHUH�FDWHJRU�� �EHORZ�������DQG�VR�QR�VHYHUH�
DQHPLF�FKLOG�IRXQG��)XUWKHUPRUH��ER�V�ZHUH�IRXQG�
WR�EH�DQHPLF�WKDQ�JLUOV��7DEOH����

7DEOH� �� VKRZV� PDMRULW�� RI� �� �HDUV�� ER�V� DQG�
�� DQG� �� �HDUV� DJHG� JLUOV� IDOO� XQGHU� WKH�PRGHUDWH�
FDWHJRU�� RI� KHPRJORELQ� FRQFHQWUDWLRQ�� :KHUHDV�
���� LQGLYLGXDOV� ZHUH� LQ� WKH� PLOG� FDWHJRU�� RI�
ZKLFK��������ZHUH�ER�V�DQG��������ZHUH�JLUOV�����
LQGLYLGXDOV� ZHUH� RI� PRGHUDWH� FDWHJRU�� LQ� ZKLFK�
�����ZHUH�ER�V�DQG������ZHUH�JLUOV��7KH�FKLOGUHQ�RI�
ORZ�KHPRJORELQ�OHYHOV�VKRZ�PRUH�LQ�ER�V����������
WKDQ� LQ� JLUOV� ���������� 7KRXJK�QR� VHYHUH� FDVHV� RI�
DQHPLD� IRXQG�� WKHUH� ZHUH� VRPH� LQGLYLGXDOV�ZKR�
IDOO� XQGHU� WKH�PLOG�FDWHJRU�� ��������� DQG� �������
ZHUH� PRGHUDWH� FDWHJRU��� 7KHVH� FKLOGUHQ� QHHG�
IXUWKHU�QXWULWLRQDO�FDUH�WR�VXVWDLQ� WKH�KHPRJORELQ�
OHYHO�DQG�LPSURYH�KHDOWK�FRQGLWLRQ�

7KH�SUHVHQW�VWXG��UHYHDOHG�WKDW�WKH�ER�V�DQG�JLUOV�
RI�$QJDPL� FKLOGUHQ� RI�.RKLPD�GLVWULFW��1DJDODQG�
FDQ� HTXDOO�� KDYH� JURXSHG� LQWR� WKH� VDPH� VWDWH� RI�
KHPRJORELQ�FRQFHQWUDWLRQ��+RZHYHU��QR�VLQJOH�JLUO�
IRXQG� WR� EH� DQHPLF� LQ� WKH� DJH�JURXS�RI� �� DQG� ���
�HDUV�

&RQFOXVLRQ

$� SHUVRQ� LV� VDLG� WR� EH� VXIIHULQJ� IURP� DQDHPLD�
ZKHQ� WKHUH� LV� D� UHGXFWLRQ� LQ� WKH� KHPRJORELQ�
OHYHO� LQ� EORRG� FLUFXODWLRQ� DQG� WKLV� UHVXOW� GXH� WR�
PDOQXWULWLRQ��$Q�LQGLYLGXDO�LV�NQRZQ�WR�EH�DQHPLF�
ZKHQ� WKH� KHPRJORELQ� OHYHO� LV� EHORZ� WKH� QRUPDO�
KHPRJORELQ� OHYHO�� L�H��� EHORZ� ����� J�G/�� 7KH�
WHVW� RI� +HPRJORELQ� OHYHO� DPRQJ� WKH� $QJDPLV� RI�
-RWVRPD� YLOODJH�� .RKLPD� 'LVWULFW�� 1DJDODQG�� ZDV�
XQGHUWDNHQ�WR�GLDJQRVH�WKH�SUHYDOHQFH�RI�DQHPLD��
)URP�WKH�UHVXOWV� LW� FDQ�EH�FRQFOXGHG� WKDW� QRQH�RI�
WKH� LQGLYLGXDOV�ZHUH� IRXQG� WR�EH�VHYHUHO��DQHPLF�
DQG� VRPH� SHUFHQWDJH� RI� FKLOGUHQ� IDOO� XQGHU� WKH�
FDWHJRU��RI�PRGHUDWH�DQG�PLOG�FDWHJRU���+RZHYHU��
PRUH�QXPEHU� RI�ER�V�ZHUH� DQHPLF�WKDQ� JLUOV��7R�
PDLQWDLQ� QRUPDO� KHDOWK� FRQGLWLRQ�� SURSHU� FDUH�
should� be� taken� by� consuming� suf�cient� amount�
RI� QXWULHQWV� FRQWDLQLQJ� ULFK� LURQ� LQ� WKHLU� IRRG��
2WKHUZLVH� PRUH� QXPEHU� RI� $QJDPL� FKLOGUHQ�
PD�� VOLS� WR� EH� DQHPLF�� $ZDUHQHVV� OHYHO� VKRXOG�
EH� LPSURYHG� WR�XQGHUVWDQGLQJ� WKH� LPSRUWDQFH�RI�
FHUWDLQ�HVVHQWLDO�QXWULHQWV��

5HIHUHQFHV

��� $QJHORYD� *DWHYD�� 3� DQG� .KLJ�� � 5HIHUHQW� YDOXHV�
RI� KHPRJORELQ�� KHPDWRFULW� DQG� HU�WKURF�WHV� LQ�
FKLOGUHQ�DJHG� IURP�WZR�WR�VL[�� �=GUDYHRSD]���������
��������������

��� %HDOO� &0� DQG� %ULWWHQKDP� *0�� +HPRJORELQ�
FRQFHQWUDWLRQ� RI� +LJK� $OWLWXGH� 7LEHWDQV� DQG�
%ROLYLDQ� $�PDUD�� $PHULFDQ� -RXUQDO� RI� 3K�VLFDO�
$QWKURSRORJ��������������������������

��� %KDWQDJDU� � '3�� 6LQJDO� 3�� 9HUPD� � 6.�� :DQJRR�
$.�DQG� 6LQJDO� 7��$�+DHPDWRORJLFDO� 6WXG�� RI� WKH�
9RNNDOLJDV�RI�0�VRUH��$QWKURSRORJLVW���������� �����
�������

��� 'UH�IXVV���0/��-5��6WROW��%-�6KHUVWKD�DQG�+��:RUPV��
0DODULD� DQG� YLWDPLQ� $� GHILFLHQF�� FRQWULEXWH� WR�
DQHPLD�DQG�LURQ�GHILFLHQF��DPRQJ�SUHJQDQW�ZRPHQ�
LQ�WKH�SODLQV�RI�1HSDO��-��1XWU���������������������

��� )DXFL�$6��%UDXQZDOG� �(��.DVSHU� �'/��+DXVHU� �6/��
/RQJR��'/�-DPHVRQ�-/�DQG�/RVFDO]R�-�����+DUULVRQV�
7H[W�%RRN�RI�3ULQFLSOHV�RI� ,QWHUQDO�0HGLFLQH����WK�
(GLWLRQ��0F�*UDZ�+LO�0HGLFDO�3XEOLFDWLRQ�������

��� *RSDOGDV�7��6HVKDGUL�6��0HWKRG�IRU�GHWHUPLQDWLRQ�
RI�EORRG�KHPRJORELQ�� �,Q��7�*RSDOGDV��6�6HVKDGDUL�
�(GV��� � 1XWULWLRQ�� � 0RQLWRULQJ� DQG� $VVHVVPHQW��
'HOKL��2[IRUG�8QLYHUVLW��3UHVV������������

��� *KDL�� 23�� (VVHQWLDO� 7H[WERRN� RI� 3HGLDWULFV�� �WK�
HGLWLRQ�������S�����

��� *UDQWKDP�0F*UHJRU�� 6� DQG�$QL�� &�� ´$� UHYLHZ�RI�
VWXGLHV�RQ�WKH�HIIHFW�RI�LURQ�GHILFLHQF��RQ�FRJQLWLYH�
GHYHORSPHQW�LQ�FKLOGUHQµ��-��1XWU��������9RO����������

��� +RUDFLR� )�� *RQ]DOH]�� 1HVWRU� %�� 3HUH]�� $JXVWLQD�
0DOSHK��0DULD�,��0DUWLQH]��%HDWUL]�'HO�%XRQR�DQG�
)HUQDQGR� (� 9LWHUL�� 1XWULWLRQ� DQG� ,PPXQRORJLFDO�
6WDWXV� LQ� /RQJ�7HUP� )ROORZ� XS� RI� FKLOGUHQ� ZLWK�
VKRUW� %RZHO� 6�QGURPH�� -RXUQDO� RI� 3DUHQWHUDO� DQG�
(QWHUDO�1XWULWLRQ��������������������������

���� .DQDQL�6-�DQG�*RSDOGDV�7��$Q�([SORUDWRU�� 6WXG��
WR� ,QYHVWLJDWH� WKH� 1XWULWLRQDO� ,PSDFW� RI� 1XWULHQW�
DQG�+HDOWK� ,QSXWV� RQ� 6FKRRO�&KLOGUHQ� �%R�V�������
�HDUV���,QGLDQ�3HGLDWULFV�������������������

���� .XPDUL��6�DQG�-DLQ�5��$VVHVVPHQW�RI�6FKRRO�FKLOGUHQ�
IURP�UXUDO�%LKDU��,QG��-��1XWU��'LHWHW���������������
����

���� 0DOOLND�1�DQG�.XSSXWKDL�8��� �1XWULWLRQ�3URILOH�RI�
3UH�6FKRRO� &KLOGUHQ�EHORQJLQJ� WR�.KRQG�� *DGDED�
DQG�3RUMD�WULEHV�RI�$QGKUD�3UDGHVK��3URFHHGLQJV�RI�
WKH�1XWULWLRQ�6RFLHW��RI�,QGLD�����������

���� 3DGPDMD� 3UDVDG�� $�� /DNVKPL�� $9� DQG� %DPML��
06�� 5LERIODYLQ� DQG� +HPRJORELQ� 6WDWXV� RI� 8UEDQ�
6FKRRO� %R�V�� 5HODWLRQVKLS� ZLWK� ,QFRPH� 'LHW� DQG�
$QWKURSRPHWU���,QGLDQ�-��3HGLDWUL�������������������

$]KROH�7KLUDK��0�5�*DQJDGKDU��0�.RPDOD�HW�DO�����$QHPLD�DQG�+HPRJORELQ�/HYHO�LQ�$QJDPLV�&KLOGUHQ�RI�
.RKLPD�'LVWULFW��1DJDODQG
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���� 3UDEKDNDU�-DL�6&�DQG�*DQJDGKDU�05���3UHYDOHQFH�
RI�$QHPLD�LQ�-HQXNXUXED�3ULPLWLYH�7ULEDO�&KLOGUHQ�
RI� 0�VRUH� 'LVWULFW�� .DUQDWDND�� $QWKURSRORJLVWV��
�������������������

���� 6KDUPD�� 6RQLND� DQG� 3DUDPMLW� .�� &KDZOD�� � ,PSDFW�
RI� 1XWULWLRQ� &RXQVHOLQJ� RQ� $QWKURSRPHWULF� DQG�
%LRFKHPLFDO�3DUDPHWHUV�RI�6FKRRO�*LUOV�������HDUV���
$QWKURSRORJLVW�������������������������

���� 9LG�D� %.�� � � 1XWULWLRQDO� 6WDWXV� RI� WKH� &KLOGUHQ�
RI� 'KDUZDG� 6OXPV�� 8QSXEOLVKHG� 3K�'�� 7KHVLV�
VXEPLWWHG� WR� .DUQDWDND� 8QLYHUVLW��� 'KDUZDG��
,QGLD�������

���� :+2��+HUHGLWDU�� DQDHPLDV�� JHQHWLF�EDVLV�� FOLQLFDO�

IHDWXUHV��GLDJQRVLV�� DQG� WUHDWPHQW��:+2�ZRUNLQJ�

JURXS��%XOO�:RUOG�+HDOWK�2UJDQ���������������������

���� :+2�� 3UHYHQWLQJ� DQG� FRQWUROOLQJ� LURQ� GHILFLHQF��

DQDHPLD�WKURXJK�SULPDU��KHDOWK�FDUH��$�JXLGH�IRU�

KHDOWK� DGPLQLVWUDWRUV� DQG� SURJUDPPH� PDQDJHUV���

*HQHYD���:RUOG�+HDOWK�2UJDQL]DWLRQ�������

���� :+2�� ,URQ� 'HILFLHQF�� $QDHPLD�� $VVHVVPHQW��

3UHYHQWLRQ�� DQG� &RQWURO�� $� JXLGH� IRU� SURJUDPPH�

PDQDJHUV�� � *HQHYD�� :RUOG� KHDOWK� 2UJDQL]WLRQ��

�����

$]KROH�7KLUDK��0�5�*DQJDGKDU��0�.RPDOD�HW�DO����$QHPLD�DQG�+HPRJORELQ�/HYHO�LQ�$QJDPLV�&KLOGUHQ�RI�
.RKLPD�'LVWULFW��1DJDODQG


