
��������R��������LF��LR������������

,QGLDQ�-RXUQDO�RI�(PHUJHQF��0HGLFLQH
9ROXPH���1XPEHU����2FWREHU�'HFHPEHU�����

'2,��KWWS���G[�GRL�RUJ����������LMHP���������;�������

��LJL�DO��HVHD�FK����LFOH

3URILOH�RI�3DWLHQWV��LWK��LDEHWHV�0HOOLWXV�DW�7HUWLDU��&DUH��RVSLWDO��
&OLQLFDO�6WXG�

5DPDNULVKQD�5HGG������%KDVNDUD����EKLODVK�.�

�R��WR�FLWH�WKLV�DUWLFOH�

5DPDNULVKQD�5HGG��*��%KDVNDUD���EKLODVK�.��3URILOH�RI�3DWLHQWV�ZLWK�'LDEHWHV�0HOOLWXV�DW�7HUWLDU��&DUH�+RVSLWDO��&OLQLFDO�6WXG���
,QGLDQ�-�(PHUJ�0HG�������������������

�EVWUDFW

,���RG�F�LR���,Q�'LDEHWHV�PHOOLWXV��LW�LV�REVHUYHG�WKDW�WKHUH�ZLOO�EH�DQ�LQFUHDVH�LQ�SODVPD�JOXFRVH�OHYHOV�EHFDXVH�
RI� WKH� IDLOXUH� LQ� LQKLELWLRQ�RI�KHSDWLF�JOXFRVH�SURGXFWLRQ� LQ�FRPELQDWLRQ�ZLWK�UHGXFWLRQ� LQ�XSWDNH�E�� WLVVXHV�
HVSHFLDOO��PXVFOHV��7KHVH�RFFXU�GXH�WR�FRPELQDWLRQ�RI�LQVXOLQ�UHVLVWDQFH�DQG�LQDGHTXDWH�LQVXOLQ�VHFUHWLRQ�E��ERWK�
OLYHU�DQG�PXVFOH�IDLOXUH�WR�VXSSUHVV�SODVPD�JOXFRVH�

�H�KRGRORJ���'DWD�ZDV�HQWHUHG�XVLQJ�06�([FHO��������DQG�VWDWLVWLFDO�DQDO�VLV�ZDV�GRQH�XVLQJ�6366�VRIWZDUH�
YHUVLRQ�����6WDWLVWLFDO�DQDO�VLV�ZDV�GRQH�E��XVLQJ�SHUFHQWDJHV��PHDQ�YDOXHV�DQG�VWDQGDUG�GHYLDWLRQ���OO�VWDWLVWLFDO�
DQDO�VLV�ZDV�FDUULHG�RXW�DW����OHYHO�RI�VLJQLILFDQFH�DQG�S�YDOXH�������ZDV�FRQVLGHUHG�DV�VLJQLILFDQW��

�HV�O�V��7KH�PHDQ�KDHPRJORELQ�YDOXH�ZDV������“�����J���7KH�IDVWLQJ�EORRG�VXJDU�DQG�WKH�SRVW�SUDQGLDO�EORRG�
VXJDU�PHDQ�YDOXHV�ZHUH��������“� ������PJ�GO�DQG�������“������PJ�GO�UHVSHFWLYHO���7KH�+E��F�PHDQ�YDOXH�
ZDV� ����“������� 7KH� VHUXP� FUHDWLQLQH� DQG� EORRG�XUHD� OHYHOV�ZHUH� ����� “�����PJ�GO� DQG� �����“������PJ�GO�
UHVSHFWLYHO��

&R�FO�VLR���2XW�RI����SDWLHQWV������������RI�SDWLHQWV�ZHUH�RQ�2+��WUHDWPHQW�DQG�����������SDWLHQWV�ZHUH�RQ�
LQVXOLQ�

.H��RUGV��'LDEHWHV�PHOOLWXV��+E��F��2+��

�XWKRU�V� �IILOLDWLRQ�� �6HQLRU� 5HVLGHQW�� 'HSDUWPHQW� RI� *HQHUDO�0HGLFLQH�� 9LMD�DQDJDU� ,QVWLWXWH� RI�0HGLFDO� 6FLHQFHV�� %DOODUL��
.DUQDWDND� �������� ,QGLD�� ���6HQLRU� 5HVLGHQW�� 'HSDUWPHQW� RI� *HQHUDO�0HGLFLQH�� 5DLFKXU� ,QVWLWXWH� RI�0HGLFDO� 6FLHQFHV�� 5DLFKXU��
.DUQDWDND���������,QGLD�

&RUUHVSRQGLQJ��XWKRU��%KDVNDUD��6HQLRU�5HVLGHQW��'HSDUWPHQW� RI�*HQHUDO�0HGLFLQH��5DLFKXU� ,QVWLWXWH� RI�0HGLFDO�6FLHQFHV��
5DLFKXU��.DUQDWDND���������,QGLD�

(�PDLO��GUEKDVNDU���#JPDLO�FRP

,QWURGXFWLRQ

�FFRUGLQJ�WR�WKH�,QWHUQDWLRQDO�'LDEHWHV�)HGHUDWLRQ�

�,')���WODV�JXLGHOLQH�UHSRUW��ZRUOGZLGH�FXUUHQWO���

WKHUH� DUH� DERXW� ����PLOOLRQ� DGXOWV�ZLWK� LPSDLUHG�

JOXFRVH� WROHUDQFH� DQG� WKH�� DUH� DW� KLJK� ULVN� RI�

GHYHORSLQJ�GLDEHWHV� LQ� WKH� IXWXUH�� ,Q� ������ LW�ZDV�

HVWLPDWHG� WKDW� ����PLOOLRQ�SHRSOH� ��������HDUV� RI�

DJH��VXIIHUHG�IURP�'0��

,Q� ,QGLD� WKH� EXUGHQ� RI� GLDEHWHV� KDV� LQFUHDVHG�

IURP����PLOOLRQ�LQ������WR����PLOOLRQ� LQ�������7KH�

SUHYDOHQFH�RI�GLDEHWHV� LQ� DGXOWV� DJHG� ��� �HDUV� RU�

older� has� risen� from� numbers-5•5%� (4•9–6•1)�

in� 1990� to� 7•7%� (6•9–8•4)� in� 2016.� In� 2016,� the�

SUHYDOHQFH�ZDV�KLJKHVW�LQ�7DPLO�1DGX�DQG�.HUDOD�

�KLJK� (SLGHPLRORJLFDO� 7UDQLWLRQ� /HYHO�� (7/�� DQG�
'HOKL� �KLJKHU�PLGGOH� (7/��� IROORZHG� E�� 3XQMDE�
DQG�*RD��KLJK�(7/��DQG�.DUQDWDND��KLJKHU�PLGGOH�
(7/����ERXW����RI�ZRPHQ�DQG����RI�PHQ�DJH����
���KDG� UDQGRP� EORRG� JOXFRVH� OHYHOV� JUHDWHU� WKDQ�
����PJ�GO��

'LDEHWHV� PHOOLWXV� LV� FKDUDFWHUL]HG� E�� FKURQLF�
K�SHUJO�FHPLD�ZLWK�GLVWXUEDQFHV�RI�FDUERK�GUDWH��
IDW��DQG�SURWHLQ�PHWDEROLVP�UHVXOWLQJ�IURP�GHIHFWV�LQ�
LQVXOLQ�VHFUHWLRQ��LQVXOLQ�DFWLRQ��RU�ERWK��:KHQ�IXOO��
H[SUHVVHG��GLDEHWHV�FDQ�DOVR�EH�UHFRJQL]HG�GXULQJ�
OHVV�RYHUW�VWDJHV��PRVWO��XVXDOO��E��WKH�SUHVHQFH�RI�
JOXFRVH�LQWROHUDQFH��7KH�HIIHFWV�RI�GLDEHWHV�PHOOLWXV�
LQFOXGH�ORQJ�WHUP�GDPDJH��G�VIXQFWLRQ��DQG�IDLOXUH�
RI� YDULRXV� RUJDQV�� HVSHFLDOO�� WKH� H�HV�� NLGQH�V��
KHDUW��DQG�EORRG�YHVVHOV��
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,Q�'LDEHWHV�PHOOLWXV��LW�LV�REVHUYHG�WKDW�WKHUH�ZLOO�
EH� DQ� LQFUHDVH� LQ� SODVPD� JOXFRVH� OHYHOV� EHFDXVH�
RI� WKH� IDLOXUH� LQ� LQKLELWLRQ� RI� KHSDWLF� JOXFRVH�
SURGXFWLRQ� LQ� FRPELQDWLRQ� ZLWK� UHGXFWLRQ� LQ�
XSWDNH�E�� WLVVXHV�HVSHFLDOO��PXVFOHV��7KHVH� RFFXU�
GXH� WR� FRPELQDWLRQ� RI� LQVXOLQ� UHVLVWDQFH� DQG�
LQDGHTXDWH� LQVXOLQ� VHFUHWLRQ� E�� ERWK� OLYHU� DQG�
PXVFOH�IDLOXUH�HWR�VXSSUHVV�SODVPD�JOXFRVH��7KUHH�
SKDVHV�RI�7�SH���GLDEHWHV�PHOOLWXV�FDQ�EH�VHHQ��,Q�
�rst� phase,� glucose� level� remains� normal� even� in�
WKH� SUHVHQFH� RI� GHPRQVWUDEOH� LQVXOLQ� UHVLVWDQFH�
EHFDXVH� LQVXOLQ� OHYHOV� DUH� HOHYDWHG�� ,Q� VHFRQG�
SKDVH�� LQVXOLQ� UHVLVWDQFH� ZRUVHQV� VR� WKDW� SRVW�
PHDO� K�SHUJO�FHPLD� GHYHORSV� GHVSLWH� LQFUHDVHG�
LQVXOLQ� FRQFHQWUDWLRQV�� ,Q� WKH� WKLUG�SKDVH�� LQVXOLQ�
UHVLVWDQFH�GRHV�QRW�FKDQJH�EXW�GHFOLQH�RU�GHFUHDVHG�
LQVXOLQ�VHFUHWLRQ�FDXVHV�IDVWLQJ�K�SHUJO�FHPLD�DQG�
RYHUW�GLDEHWHV��

+�SHUVHFUHWLRQ�RI�LQVXOLQ�OHDGV�WR�LWV�UHVLVWDQFH���
0DMRULW��RI�SDWLHQWV�RI�7�SH���GLDEHWHV�PHOOLWXV�DUH�
REHVH�DQG�REHVLW��LV�DQ�LPSRUWDQW�FDXVH�RI�LQVXOLQ�
UHVLVWDQFH���OVR��LQGLYLGXDOV�ZLWK�FHQWUDO�SDWWHUQ�RI�
REHVLW��DUH�PRUH�OLNHO��WR�KDYH�JOXFRVH�LQWROHUDQFH��
YDVFXODU�GLVHDVH��K�SHUOLSLGHPLD�DQG�K�SHUWHQVLRQ�
D� FRQVWHOODWLRQ� RI� IHDWXUHV� ZKLFK� LV� WHUPHG� DV�
V�QGURPH� �� ;�� DOVR� FDOOHG� 5HHYDQ�V� V�QGURPH��
Once� even� mild� hyperglycemia� develops,� a� �nal�
FRPPRQ�SDWKZD��LV�HQWHUHG�WKDW�FDQ�OHDG�WRZDUGV�
IXUWKHU�PHWDEROLF�HWHULRUDWLRQ��

0HWKRGRORJ�

���G���HVLJ���3URVSHFWLYH�VWXG��

,�FO�VLR��&�L�H�LD

3DWLHQWV�GLDJQRVHG�ZLWK�GLDEHWHV�PHOOLWXV��ZLWKRXW�
DQ��FDUGLDF�V�PSWRPV�

(�FO�VLR��&�L�H�LD

•� 3DWLHQWV�ZKR� DUH� NQRZQ� FDVHV� RI� IROORZLQJ�
GLVHDVHV��,VFKHPLF�KHDUW�GLVHDVH��

•� 9DOYXODU�KHDUW�GLVHDVHV�

•� +�SHUWHQVLRQ��

•� &RQQHFWLYH�WLVVXH�GLVRUGHU��

•� &KURQLF�UHQDO�IDLOXUH�

�DPSOH��L�H��6DPSOH�VL]H�ZDV�FDOFXODWHG�DVVXPLQJ�
�S� ����DV� WKH�SUHYDOHQFH�������PDUJLQ�RI�HUURU��
WKH� PLQLPXP� UHTXLUHG� VDPSOH� VL]H� DW� ��� OHYHO�
of� signi�cance� is� 90� SDWLHQWV�� 6DPSOH� VL]H� ZDV�
FDOFXODWHG�XVLQJ�WKH�IRUPXOD�

:KHUH�S�LV�WKH�SUHYDOHQFH

T� ���S

G�LV�WKH�PDUJLQ�RI�HUURU�

=
α/2
� LV� WKH� RUGLQDWH� RI� VWDQGDUG� QRUPDO�

distribution�at�α%�level�of�signi�cance.

�D�H�LDOV�)R���D�D�&ROOHF�LR���&DVH�SURIRUPD�DQG�
LQYHVWLJDWLRQV�DV�IROORZV�

,QYHVWLJDWLRQV�LQFOXGH�

•� &RPSOHWH�KHPRJUDP

•� )%6��33%6

•� +E��F

•� &RPSOHWH�XULQH�H[DPLQDWLRQ

•� 6HUXP�FUHDWLQLQH

•� %ORRG�XUHD

•� (&*

•� �'�(FKR

•� &KHVW�;�5D��

�D�D�(�������G���DO�VLV��'DWD�ZDV�HQWHUHG�XVLQJ�
06�([FHO� ������� DQG� VWDWLVWLFDO� DQDO�VLV�ZDV�GRQH�
XVLQJ�6366�VRIWZDUH�YHUVLRQ�����6WDWLVWLFDO�DQDO�VLV�
ZDV�GRQH�E��XVLQJ�SHUFHQWDJHV��PHDQ�YDOXHV�DQG�
VWDQGDUG� GHYLDWLRQ�� �OO� VWDWLVWLFDO� DQDO�VLV� ZDV�
carried�out�at�5%�level�of�signi�cance�and�p�value�
<0.05�was�considered�as�signi�cant.

5HVXOWV

7DEOH�����JH�GLVWULEXWLRQ�RI�SDWLHQWV�

�JH�JURXS��LQ�
�HDUV�

)UHTXHQF���Q� 3HUFHQWDJH����

≤30 � ���

����� �� ����

������ �� ����

������ �� ����

!�� �� ����

7RWDO �� �����

2XW� RI� WKH� WRWDO� ��� SDWLHQWV�� �������� EHORQJHG�
WR� PRUH� WKDQ� ��� �HDUV� DJH� JURXS� IROORZHG� E��
����������HDFK�LQ�DJH�JURXS��������HDUV�DQG�������
�HDUV������������LQ�DJH�JURXS��������HDUV�DQG�OHDVW�
LQ�DJH�JURXS������HDUV������������7DEOH���

7DEOH����*HQGHU�GLVWULEXWLRQ�RI�SDWLHQWV�

�HQGHU )UHTXHQF���Q� 3HUFHQWDJH����

0DOH �� ����

)HPDOH �� ����

7RWDO �� ���

2XW�RI� ��� WRWDO� SDWLHQWV�� ��� ��������ZHUH�PDOHV�
DQG������������ZHUH�IHPDOHV���7DEOH���



����D�������DO��I�����J�����0������������O������������2���E��������E�������

���

7DEOH����'XUDWLRQ�RI�'0��

�XUDWLRQ�RI��0��LQ��HDUV� 0HDQ���6WDQGDUG�GHYLDWLRQ

0DOH �����“�����

)HPDOH �����“�����

7RWDO �����“�����

7KH�PHDQ�GXUDWLRQ�RI�'0�LQ�PDOH�SDWLHQWV�ZDV�
������HDUV�DQG�IHPDOH�SDWLHQWV�ZDV�������HDUV���7DEOH�
��

7DEOH����)DPLO��KLVWRU��RI�'0��

)DPLO��KLVWRU��RI��0 )UHTXHQF��Q� 3HUFHQWDJH����

1R �� ����

<HV �� ����

7RWDO �� ���

7KHUH�ZDV�IDPLO��KLVWRU��RI�'0�LQ�����������RI�
WKH�SDWLHQWV���7DEOH���

7DEOH����+DELWV�LQ�SDWLHQWV�

�DELWV )UHTXHQF��Q� 3HUFHQWDJH����

�OFRKRO �� ����

6PRNLQJ �� ����

%RWK�DOFRKRO�DQG�VPRNLQJ � ���

1RQH� �� ����

7RWDO �� ���

2XW� RI� ��� SDWLHQWV�� ��� �������� SDWLHQWV� KDG� WKH�
KDELW� RI� VPRNLQJ�� ���������� DOFRKRO� FRQVXPSWLRQ�
DQG���������KDG�ERWK�KDELWV���7DEOH���

7DEOH����%ORRG�WHVWV�RI�SDWLHQWV��

9DULDEOHV�
0HDQ���VWDQGDUG�

GHYLDWLRQ
5DQJH��

�PLQ�PD��

+E��J�� �����“���� ��������

)%6��PJ�GO� �������“������ �������

33%6��PJ�GO� ������“����� �������

+E��F���� ����“���� ��������

6HUXP�FUHDWLQLQH��PJ�GO� �����“���� �������

%ORRG�XUHD��PJ�GO� �����“����� �����

7KH� DERYH� WDEOH� VKRZV� WKH� EORRG� WHVWV� PHDQ�
YDOXHV��7KH�PHDQ�KDHPRJORELQ�YDOXH�ZDV������“�����
J���7KH�IDVWLQJ�EORRG�VXJDU�DQG�WKH�SRVW�SUDQGLDO�
EORRG�VXJDU�PHDQ�YDOXHV�ZHUH��������“�������PJ�
GO�DQG�������“������PJ�GO�UHVSHFWLYHO���7KH�+E��F�
PHDQ�YDOXH�ZDV�����“�������7KH�VHUXP�FUHDWLQLQH�
DQG� EORRG�XUHD� OHYHOV�ZHUH� �����“�����PJ�GO�DQG�
�����“������PJ�GO�UHVSHFWLYHO����7DEOH���

7DEOH����7UHDWPHQW�LQ�SDWLHQWV�

7�SH�RI�WUHDWPHQW )UHTXHQF��Q� 3HUFHQWDJH����

,QVXOLQ �� ����

2+� �� ����

7RWDO �� ���

2XW� RI� ��� SDWLHQWV�� ���������� RI� SDWLHQWV� ZHUH�
RQ�2+��WUHDWPHQW�DQG�����������SDWLHQWV�ZHUH�RQ�
LQVXOLQ���7DEOH���

�LVFXVVLRQ

,Q� WKH� SUHVHQW� VWXG��� RXW� RI� WKH� WRWDO� ��� VXEMHFWV��
��������EHORQJHG�WR�PRUH�WKDQ�����HDUV�DJH�JURXS�
IROORZHG� E�� ���������� HDFK� LQ� DJH� JURXS� ������
�HDUV�DQG��������HDUV������������LQ�DJH�JURXS����
����HDUV�DQG�OHDVW�LQ�DJH�JURXS������HDUV�����������
6LPLODUO���LQ�D�VWXG��GRQH�E��3DXO�3RLULHU�HW�DO����WKH�
SDWLHQWV�EHORQJHG�WR��������HDUV�

0RUH�WKDQ�KDOI�RI�SDWLHQWV�������������ZHUH�PDOHV�
DQG������������ZHUH�IHPDOHV�LQ�RXU�VWXG��ZKHUH�DV�
LW�ZDV�UHYHUVH�LQ�WKH�VWXG��GRQH�E��.DPLO��VKRXU���
ZKHUH��������ZHUH�IHPDOHV�DQG��������ZHUH�PDOHV�
DQG�LQ�WKH�VWXG��GRQH�E��7��.��9��6KDUDYDQDQ�HW�DO��
LW�ZDV�������PDOHV�DQG�������IHPDOHV�

,Q�RXU�VWXG���WKH�PHDQ�GXUDWLRQ�RI�'0�LQ�PDOH�
SDWLHQWV�ZDV������“�������HDUV�DQG�IHPDOH�SDWLHQWV�
ZDV������“�������HDUV��ZKHUH�DV� LQ� WKH�VWXG��GRQH�
E��.DPLO��VKRXU���LW�ZDV��“���LQ�PDOHV�DQG��“��LQ�
IHPDOHV�DQG�VWXG��GRQH�E��.DUDQ�-DLQ�HW�DO����LW�ZDV�
�����“������

7KH�PHDQ�KHDW� UDWH� RI� WKH� SDWLHQWV�ZDV� ������“�
�����EHDWV�PLQ�LQ�WKLV�VWXG���6LPLODUO���LQ�D�VWXG��
GRQH� E�� 3DXO� 3RLULHU� HW� DO���� UHVWLQJ� KHDUW� UDWH� LQ�
QRUPDO�SDWLHQWV�ZHUH����“����SDWLHQWV�ZLWK�LPSDLUHG�
UHOD[DWLRQ� ZHUH� ��� “� ��� DQG� LQ� SDWLHQWV� ZLWK�
SVHXGRQRUPDOL]HG�SDWWHUQ�RI�/9''�LW�ZDV����“�����
7KH�V�VWROLF�EORRG�SUHVVXUH�ZDV�������“�����PP�RI�
KJ�DQG�GLDVWROLF�EORRG�SUHVVXUH����“������PP�RI�KJ�
LQ�WKLV�VWXG���

7KH� PHDQ� IDVWLQJ� EORRG� JOXFRVH� OHYHOV� ZHUH�
�������“�������PJ�GO��SRVW�SUDQGLDO�EORRG�JOXFRVH�
OHYHOV� ZHUH� ������“�����PJ�GO� LQ� RXU� VWXG���
6LPLODUO��� LQ� WKH� VWXG��GRQH�E��1LNKLO�0�'LNVKLW�
HW�DO����WKH�PHDQ�IDVWLQJ�EORRG�JOXFRVH�OHYHOV�ZHUH�
�����“������DQG�SRVW�SUDQGLDO�EORRG�JOXFRVH�OHYHOV�
ZHUH������“������DQG� LQ�WKH�VWXG��GRQH�E��.DUDQ�
-DLQ� HW� DO���� WKH�PHDQ� IDVWLQJ� EORRG�JOXFRVH� OHYHOV�
ZHUH��������“�������DQG�SRVW�SUDQGLDO�EORRG�JOXFRVH�
OHYHOV�ZHUH��������“�������

,Q�RXU� VWXG���+E��F�ZDV� ����“�����ZKHUHDV� LQ�
RWKHU� VWXGLHV� LW�ZDV� KLJKHU�� VWXG��GRQH�E��.DUDQ�
-DLQ�HW�DO����+E��F�ZDV������“�����DQG�LQ�VWXG��E��7��
.��9��6KDUDYDQDQ�HW�DO���LW�ZDV������“������

7KH�VHUXP�FUHDWLQLQH�ZDV������“�����PJ�GO�DQG�
EORRG�XUHD�ZDV� �����“�����PJ�GO� LQ� RXU� SDWLHQWV�
ZKHUHDV� LQ� WKH� VWXG��GRQH� E�� .DUDQ� -DLQ� HW� DO�����
VHUXP�FUHDWLQLQH�ZDV������“�����DQG�EORRG�XUHD�ZDV�
������“�����

5DPDNULVKQD�5HGG��*��%KDVNDUD���EKLODVK�.���3URILOH�RI�3DWLHQWV�ZLWK�'LDEHWHV�0HOOLWXV�DW�7HUWLDU��&DUH�
+RVSLWDO��&OLQLFDO�6WXG�
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&RQFOXVLRQ

7KH�PHDQ�GXUDWLRQ�RI�'0�LQ�PDOH�SDWLHQWV�ZDV������

“� ����� �HDUV� DQG� IHPDOH� SDWLHQWV� ZDV� ����� “� �����
�HDUV�

7KHUH�ZDV�IDPLO��KLVWRU��RI�'0�LQ�����������RI�
WKH�SDWLHQWV�

2QO�������������SDWLHQWV�KDG�WKH�KDELW�RI�VPRNLQJ��
���������� DOFRKRO� FRQVXPSWLRQ� DQG� �������� KDG�
ERWK�KDELWV�

0DMRULW�� RI� SDWLHQWV�� ���������� ZHUH� RQ� 2+��
WUHDWPHQW�DQG�����������SDWLHQWV�ZHUH�RQ�LQVXOLQ�

5HIHUHQFHV

��� =DW]� 5�� %UHQQDU� %0�� 3DWKRJHQHVLV� RI� GLDEHWLF�
PLFURDQJLRSDWK��� �PHULFDQ� -RXUQDO� RI� 0HGLFLQH�

�����0DUFK�������������
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