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7UHDWPHQW�RI�,URQ�'H¿FLHQF\�:LWK�,QWUDYHQRXV�)HUULF�
&DUER[\PDOWRVH�LQ�*HQHUDO�3UDFWLFH��$�5HWURVSHFWLYH�

'DWDEDVH�6WXG\

Martina Kustera, Damian N. Melia, b

Abstract

Background:�,URQ�GH¿FLHQF\�LV�D�IUHTXHQW�SUREOHP�LQ�JHQHUDO�SUDF-
WLFH��2UDO�VXSSOHPHQWDWLRQ�PD\�LQ�VRPH�FDVHV�QRW�EH�ZHOO� WROHUDWHG�
RU�QRW�EH�HI¿FLHQW��,QWUDYHQRXV�IHUULF�FDUER[\PDOWRVH�PD\�EH�DQ�DO-
WHUQDWLYH�IRU�LURQ�VXSSOHPHQWDWLRQ�LQ�JHQHUDO�SUDFWLFH��7KH�DLP�RI�WKH�
SUHVHQW�VWXG\�ZDV�WR�DQDO\]H�WKH�LQGLFDWLRQV�IRU�DQG�WKH�HI¿FDF\�RI�
LQWUDYHQRXV�IHUULF�FDUER[\PDOWRVH�LQ�D�SULPDU\�FDUH�FHQWHU�

Methods:�:H�UHWURSHFWLYHO\�DQDO\]HG�HOHFWURQLF�GDWD� IURP�����SD-
WLHQWV� JLYHQ� LQWUDYHQRXV� IHUULF� FDUER[\PDOWRVH� EHWZHHQ� ����� DQG�
�����LQ�SULPDU\�FDUH�FHQWHU�ZLWK����*3V�LQ�%HUQ��6ZLW]HUODQG�

Results:�2I�DOO�SDWLHQWV������ZHUH�WUHDWHG�LQWUDYHQRXVO\�GXH�WR�DQ�LQ-
DSSURSULDWH�LQFUHDVH�LQ�IHUULWLQ�OHYHOV�DIWHU�RUDO�WKHUDS\������KDG�VLGH�
HIIHFWV� IURP�RUDO� WUHDWPHQW������ZHUH� WUHDWHG� LQWUDYHQRXVO\�GXH� WR�
WKH�SDWLHQWV�H[SOLFLW�ZLVK��DQG�LQ�����RI�DOO�FDVHV��QR�REYLRXV�UHDVRQ�
RI�LQWUDYHQRXV�LQVWHDG�RI�RUDO�WUHDWPHQW�FRXOG�EH�IRXQG��,QWUDYHQRXV�
IHUULF�FDUER[\PDOWRVH�OHG�WR�D�VLJQL¿FDQW�LQFUHDVH�LQ�KHPRJORELQ�DQG�
VHUXP�IHUULWLQ�OHYHOV��6LGH�HIIHFWV�RI�LQWUDYHQRXV�WUHDWPHQW�ZHUH�IRXQG�
LQ����RI�DOO�FDVHV�

Conclusion:�:H�FRQFOXGH�WKDW�WUHDWPHQW�ZLWK�LQWUDYHQRXV�IHUULF�FDU-
ER[\PDOWRVH�LV�DQ�HI¿FLHQW�DOWHUQDWLYH�IRU�SDWLHQWV�ZLWK�LURQ�GH¿FLHQ-
F\� LQ�JHQHUDO�SUDFWLFH��ZKHQ�RUDO�SURGXFWV�DUH�QRW�ZHOO� WRODUDWHG�RU�
HIIHFWLYH��$V�WUHDWPHQW�ZLWK�LURQ�FDUER[\PDOWRVH�LV�PRUH�H[SHQVLYH�
DQG�SRWHQWLDOO\�GDQJHURXV�GXH�WR�VLGH�HIIHFWV��WKH�LQGLFDWLRQ�VKRXOG�EH�
SODFHG�ZLWK��PRUH��FDUH�

0DQXVFULSW�DFFHSWHG�IRU�SXEOLFDWLRQ�6HSWHPEHU���������

a,QVWLWXWH�RI�*HQHUDO�3UDFWLFH��8QLYHUVWLW\�RI�%HUQ��6ZLW]HUODQG
b&RUUHVSRQGLQJ�$XWKRU��'DPLDQ�1��0HOL��,QVWLWXWH�RI�*HQHUDO�3UDFWLFH��8QL-
YHUVLW\�RI�%HUQ��0XUWHQVWUDVVH����������%HUQ��6ZLW]HUODQG�� 
(PDLO��GDPLDQ�PHOL#ELKDP�XQLEH�FK

GRL��KWWS���G[�GRL�RUJ����������MRFPU����Z

Keywords: ,URQ�GH¿FLHQF\��)HUULF�FDUER[\PDOWRVH��*HQHUDO�SUDFWLFH

Introduction

,URQ� GH¿FLHQF\� LV� WKH� PRVW� FRPPRQ� QXWULWLRQDO� GH¿FLHQF\�
ZRUOGZLGH� ZKLFK� FDQ� DIIHFW� SHRSOH� RI� DOO� DJHV� IURP� VPDOO�
FKLOGUHQ� >�@� WR� WKH� HOGHUO\� >�@�� 6\PSWRPV�RI� LURQ�GH¿FLHQF\�
FDQ�YDU\�JURVVO\�IURP�GLVWULFWLRQ�LQ�VHOI�KHOSLQJ�>�@�WR�FKURQLF�
IDWLJXH�� ODFN�RI�FRQFHQWUDWLRQ��DQJLQDO�SDLQ�� OLJKWKHDGHGQHVV��
VZHOOLQJ� RI� DQNOHV�� EUHDWKOHVVQHVV�� SDOORU�� GL]]LQHVV�� SDOSLWD-
WLRQV��KHDGDFKH��LUULWDELOLW\�RU�UHVWOHVV�OHJV�V\QGURPH�>����@�

,Q�JHQHUDO�SUDFWLFH��FKURQLF�IDWLJXH�GXH�WR�LURQ�GH¿FLDQF\�
LV�D�IUHTXHQW�SUREOHP�DQG�SDWLHQWV�DUH�RIWHQ�SUHVFULEHG�RUDO�LURQ�
VXSSOHPHQWDWLRQ� SURGXFWV� >�@�� +RZHYHU�� RUDO� LURQ� WUHDWPHQW�
FDQ� FDXVH� JDVWURLQWHQVWLQDO� VLGH� HIIHFWV�� VXFK� DV� DFLG� UHÀX[��
FRQVWLSDWLRQ�� GLDUUKHD�� QDXVHD� RU� ÀDWXOHQFH�� DQG� VRPHWLPHV��
WUHDWPHQW�LV�QRW�HIIHFWLYH�>�@��,Q�������IHUULF�FDUER[\PDOWRVH�
ZDV�DSSURYHG�LQ�6ZLW]HUODQG�IRU�LQWUDYHQRXV�WUHDWPHQW�RI�LURQ�
GH¿FLHQF\� >�@��$� GRVH� RI� XS� WR� ������PJ�RI� IHUULF� FDUER[\-
PDOWRVH�FDQ�EH�DGPLQLVWUDWHG�LQWUDYHQRXVO\�ZLWKLQ����PLQ�>�@��
7KH�WRWDO�LURQ�FRQFHQWUDWLRQ�LQ�WKH�VHUXP�LQFUHDVHV�UDSLGO\�LQ�D�
GRVH�GHSHQGHQW�PDQQHU�DIWHU�DGPLQLVWUDWLRQ�RI�IHUULF�FDUER[\-
PDOWRVH��)HUULF�FDUER[\PDOWRVH�LV�UDSLGO\�FOHDUHG�IURP�WKH�FLU-
FXODWLRQ�DQG�LV�GLVWULEXWHG�SULPDULO\�WR�WKH�ERQH�PDUURZ��DERXW�
�����EXW�DOVR�WR�WKH�OLYHU�DQG�VSOHHQ�>�@�

,Q� WKH� SUHVHQW� VWXG\��ZH� UHWURVSHFLYHO\� DQDO\]HG� WKH� LQ-
GLFDWLRQ��WKH�HI¿FDF\�DQG�WKH�VDIHW\�RI�LQWUDYHQRXV�IHUULF�FDU-
ER[\PDOWRVH�LQ�D�SULPDU\�FDUH�FHQWHU�LQ�%HUQ�

Methods

:H�UHWURVSHFWLYHO\�DQDO\]HG�SDWLHQWV�IURP�HOHFWURQLF�PHGLFDO�
UHFRUGV� IURP�RQH� SULPDU\� FDUH� FHQWHU�ZLWK� ���*3V� LQ�%HUQ��
6ZLW]HUODQG��:H�VHDUFKHG�IRU�DOO�SDWLHQWV�ZKR�ZHUH�JLYHQ�IHU-
ULF�FDUER[\PDOWRVH��)HULQMHFW®��IURP�-DQXDU\�����������XQWLO�
-XQH�����������2QO\�SDWLHQWV�ZKR�KDG�D�IXOO�EORRG�FRXQW��)%&��
DQG�UHFRUGHG�IHUULWLQ�OHYHOV�EHIRUH�DQG�XS�WR���PRQWKV�DIWHU�DG-
PLQLVWUDWLRQ�ZHUH�LQFOXGHG�LQ�RXU�VWXG\��)RU�WKLV�UHWURVSHFWLYH�
DQRQ\PRXV�GDWDEDVH�DQDO\VLV��DFFRUGLQJ�WR�WKH�6ZLVV�ODZ�>�@�
DQG�WKH�ORFDO�HWKLFDO�FRPPLWWHH��QR�HWKLFDO�DSSURYDO�ZDV�QHHG-
HG�IRU�WKLV�VWXG\��'DWD�ZHUH�DQDO\]HG�XVLQJ�*UDSK3DG�3UL]P® 
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VWDWLVWLFDO�VRIWZDUH��$�3�YDOXH�RI��������ZDV�FRQVLGHUHG�WR�EH�
VWDWLVWLFDOO\�VLJQL¿FDQW�

Results

$�WRWDO�RI�����SDWLHQWV�EHWZHHQ�-DQXDU\����������DQG�-XQH�����
�����UHFHLYHG�WKHUDS\�ZLWK�LQWUDYHQRXV�IHUULF�FDUER[\PDOWRVH��
2I�WKRVH�����SDWLHQWV������ZHUH�H[FOXGHG��D�WRWDO�RI�����SD-
WLHQWV�IXOO¿OOHG�WKH�FKRVHQ�FULWHULD�

7KH�SDWLHQW�FKDUDFWHULVWLFV��V\PSWRPV�DQG�UHDVRQV�IRU�LQ-
WUDYHQRXV� WUHDWPHQW�DUH� VXPPDUL]HG� LQ�7DEOH����0RVW�RI� WKH�
SDWLHQWV�ZKR� UHFHLYHG� LQWUDYHQRXV� LURQ�ZHUH� IHPDOH� ����� RI�
����SDWLHQWV����������7KH�PHDQ�DJH�RI�IHPDOH�SDWLHQWV�ZDV�����
DQG�WKH�PHDQ�DJH�RI�PDOH�SDWLHQWV�ZDV�����7KH�PHDQ�QXPEHU�
RI� FRPRUELGLWLHV�ZDV����� LQ� IHPDOH�SDWLHQWV� DQG����� LQ�PDOH�

SDWLHQWV��7KH�QXPEHU�RI�FRPRUELGLWLHV�FRUUHODWHG�VLJQL¿FDQWO\�
ZLWK�WKH�SDWLHQWV�DJH��U� �������3�����������)LJ���$���7KH�V\PS-
WRPV�IRXQG�LQ�WKH�SDWLHQWV�QRWHV�YDULHG�IURP�FKURQLF�IDWLJXH��
KDLU�ORVV��EULWWOH�¿QJHUQDLOV��H[HUFLVH�LQWROHUDQFH��SDOSLWDWLRQV��
LUULWDELOLW\��GL]]LQHVV��EXUQLQJ�WRQJXH�VHQVDWLRQ��DQJLQDO�SDLQ��
WUHPRU�DQG�VOHHS�GLVRUGHUV�WR�ODFN�RI�FRQFHQWUDWLRQ�

)LIW\�HLJKW� SDWLHQWV� ������ ZHUH� WUHDWHG� LQWUDYHQRXVO\�
LQVWHDG� RI� RUDOO\� GXH� WR� DQ� LQDSSURSULDWH� LQFUHDVH� LQ� IHUULWLQ�
OHYHOV� DIWHU� RUDO� WKHUDS\�� ��� SDWLHQWV� ������ KDG� VLGH� HIIHFWV�
IURP�RUDO�WUHDWPHQW��6HYHQWHHQ�SDWLHQWV�������UHTXHVWHG�LQWUD-
YHQRXV�WUHDWPHQW�GXH�WR�XSFRPLQJ�KROLGD\V��VWUHVV��QRW�EHLQJ�
DEOH�WR�VZDOORZ�SLOOV��RU�WKH�DYRLGDQFH�RI�VLGH�HIIHFWV��7KUHH�
SDWLHQWV� ����� ZHUH� WUHDWHG� LQWUDYHQRXVO\� EHFDXVH� RI� VHYHUH�
V\PSWRPDWLF�DQHPLD��,Q����SDWLHQWV��������QR�REYLRXV�UHDVRQ�
FRXOG�EH�IRXQG�IRU�WKH�DGPLQLVWUDWLRQ�RI�LQWUDYHQRXV�LQVWHDG�RI�
oral treatment.

Figure 1.�$JH��FRPRUELGLWLHV��LQLWLDO�KHPRJORELQ�DQG�GRVDJH�RI�IHUULF�FDUER[\PDOWRVH���$��1XPEHU�RI�FRPRUELGLWLHV�DQG�DJH�RI�
SDWLHQWV��(DFK�GRW�UHSUHVHQWV�RQH�SDWLHQW��7KH�QXPEHU�RI�FRPRUELGLWLHV�FRUUHODWHG�VLJQL¿FDQWO\�ZLWK�WKH�SDWLHQWV�DJH��U� �������3���
���������%��,QLWLDO�KHPRJORELQ�DQG�GRVDJH�RI�IHUULF�FDUER[\PDOWRVH�JLYHQ��(DFK�GRW�UHSUHVHQWV�RQH�SDWLHQW��7KH�GRVDJH�FRUUHODWHG�
QHJDWLYHO\�ZLWK�WKH�LQLWLDO�KHPRJORELQ��U� ��������3�����������
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7KH� GRVDJH� RI� LQWUDYHQRXV� IHUULF� FDUER[\PDOWRVH� JLYHQ�
ZDV�GHSHQGHQW�RQ�WKH�LQLWLDO� OHYHOV�RI�KHPRJORELQ��)LJ���%���
DV�VXJJHVWHG�LQ�WUHDWPHQW�UHFRPPHQGDWLRQV��,QWUDYHQRXV�IHU-
ULF�FDUER[\PDOWRVH�DGPLQLVWUDWLRQ�OHG�WR�D�VLJQL¿FDQW�LQFUHDVH�
RI�KHPRJORELQ��������������YV��������������J�/��1� ������3�
�� �������� �)LJ�� �$���0HDQ� FRUSXVFXODU� YROXPH� �0&9��ZDV�
DOVR�VLJQL¿FDQWO\�KLJKHU�DIWHU�DGPLQLVWUDWLRQ�RI�IHUULF�FDUER[\-
PDOWRVH�������������YV�������������I/��1� ������3�����������
�)LJ���%���7KHUH�ZDV�QR�GLIIHUHQFH�EHWZHHQ�PHDQ�FRUSXVFXODU�
KHPRJORELQ�FRQFHQWUDWLRQ��0&+&��EHIRUH�DQG�DIWHU�IHUULF�FDU-
ER[\PDOWRVH��������������YV������������J�/��1� ������QV���)LJ��
�&���7UHDWPHQW�ZLWK�IHUULF�FDUER[\PDOWRVH�OHG�WR�VLJQL¿FDQWO\�
KLJKHU�IHUULWLQ�OHYHOV�������������YV�������������QJ�P/��1� ������
3������������)LJ���'���$OOHUJLF�UHDFWLRQV�WR�WKH�LQWUDYHQRXV�IHU-
ULF�FDUER[\PDOWRVH�ZHUH�VHHQ�LQ�WKUHH�FDVHV�������SDUDYHQRXV�
LQIXVLRQ�ZLWK�FRORUHG�VNLQ�QHYHU�RFFXUUHG��GDWD�QRW�VKRZQ��

Discussion

:H�IRXQG�WKDW�SDWLHQWV�WUHDWHG�ZLWK�LQWUDYHQRXV�FDUER[\PDOW-
RVH�LQ�WKLV�SDUWLFXODU�SULPDU\�FDUH�FHQWHU�ZHUH�PDLQO\�IHPDOH��
)HPDOH�SDWLHQWV�ZHUH�DOVR�\RXQJHU�DQG�KHDOWKLHU�WKDQ�WKHLU�PDOH�
FRXQWHUSDUWV��ZKLFK�LV�QRW�VXUSULVLQJ��GXH�WR�PHQVWUXDWLRQ�DV�D�
IUHTXHQW�FDXVH�RI�LURQ�GH¿FLHQF\��+RZHYHU��SDWLHQWV�RI�DOO�DJHV�
DQG�PRUELGLWLHV�ZHUH�JLYHQ�LQWUDYHQRXV�IHUULF�FDUER[\PDOWRVH��
DQG�WKH�WUHDWPHQW�ZDV�HI¿FLHQW�DQG�VDIH��6LGH�HIIHFWV�ZHUH�UDUH��
DQG�WKHLU�UDWH�ZDV�FRPSDUDEOH�WR�RWKHU�VWXGLHV�>�@��,QWUDYHQRXV�
WKHUDS\� VKRXOG� SUHIHUUDEO\� EH� JLYHQ� WR� SDWLHQWV�ZKR� H[SHUL-
HQFH�LQWROHUDEOH�VLGH�HIIHFWV�DIWHU�RUDO�WUHDWPHQW��DQG�LQ�FDVHV�
RI�PDOFRPSOLDQFH��UHSHDWHGO\�PHQRUUKDJLD�RU�JDVWURLQWHVWLQDO�
EOHHGLQJ��FKURQLF� LQÀDPPDWRU\�ERZHO�GLVHDVH��SRVWRSHUDWLYH�
EOHHGLQJ��DQHPLD�ZLWK�VHYHUH�FDUGLDF�GLVHDVH�DQG�GLDO\VLV�>�@��

,QWUDYHQRXV� WUHDPHQW� LV�PRUH� H[SHQVLYH� WKDQ�RUDO� WUHDPWHQW��
DQG�KHDOWK�LQVXUDQFH�SROLFLHV�LQ�6ZLW]HUODQG�FRYHU�LQWUDYHQRXV�
IHUULF�FDUER[\PDOWRVH�RQO\�DIWHU�XQVXFFHVIXO�RUDO�WUHDWPHQW�>�@��
+RZHYHU�� LQ�RXU�VWXG\��LQWUDYHQRXV�FDUER[\PDOWRVH�ZDV�DOVR�
JLYHQ�IRU�RWKHU�UHDVRQV��VXFK�DV�SDWLHQWV¶�RZQ�SUHIHUHQFHV��,Q�
DGGLWLRQ��LW�ZDV�DOVR�JLYHQ�WR�SDWLHQWV�ZLWK�QRUPDO�KHPRJORELQ�
DQG�VXEQRUPDO�IHUULWLQ�OHYHOV��ZKHUH�WKH�HYLGHQFH�RI�D�EHQH¿W�
RI�LQWUDYHQRXV�LURQ�WUHDWPHQW�LV�ZHDN�>��@��,Q�OLQH�ZLWK�D�UH-
FHQW�ZDUQLQJ�E\�WKH�SKDUPDFRYLJLODQFH�RI�WKH�6ZLVV�$JHQF\�
IRU�WKH�$XWKRUL]DWLRQ�DQG�6XSHUYLVLRQ�RI�7KHUDSHXWLF�3URGXFWV�
�6ZLVV�PHGLF��DERXW�SRWHQWLDO�IDWDO�VLGH�HIIHFWV�RI�LQWUDYHQRXV�
IHUULF�FDUER[\PDOWRVH�>��@��ZH�EHOLHYH�WKDW�WKH�LQGLFDWLRQ�RI�DQ�
LQWUDYHQRXV�IHUULF�FDUER[\PDOWRVH�WUHDPHQW�VKRXOG�EH�SODFHG�
ZLWK�PRUH�FDUH�
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Table 1. �$JH�RI�3DWLHQWV�:KR�:HUH�*LYHQ�,QWUDYHQRXV�)HUULF�&DUER[\PDOWRVH��WKH�1XPEHU�
RI�7KHLU�&RPRUELGLWLHV��6\PSWRPV�RI�,URQ�'H¿FLHQF\�DQG�5HDVRQV�IRU�,QWUDYHQRXV�7UHDWPHQW

Women Men
1XPEHU�RI�SDWLHQWV ��� ��
0HDQ�DJH��\HDUV� �� ��
1XPEHU�RI�FRPRUELGLWLHV 3.3 ���
6\PSWRPV
� � )DWLJXH ��� 7
� � 'HSUHVVLRQ 3
� � +DLU�ORVV ��
� � 6SOLWWLQJ�QDLOV �
� � ([HUFLVH�LQWROHUDQFH �� 3
� � 2WKHU �� �
5HDVRQV�IRU�LQWUDYHQRXV�DGPLQLVWUDWLRQ
� � 3DWLHQWV�ZLVK ���������� �
� � 6LGH�HIIHFWV�IURP�WDEOHWV ���������� �������
� � 8QVDWLVIDFWRU\�HIIHFW ���������� �������
� � 2WKHU ���������� �������
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