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º·¤Ñ´Â‹Í
 ÇÑμ¶Ø»ÃÐÊ§¤� à¾×èÍÈÖ¡ÉÒ¤ÇÒÁμÃ§·Ò§¤ÅÔ¹Ô¡¢Í§áºº»ÃÐàÁÔ¹ÊÁÍ§àÊ×èÍÁÊíÒËÃÑº¤¹ä·ÂÃÐ´Ñº»°ÁÀÙÁÔ
 ÇÑÊ´ØáÅÐÇÔ¸Õ¡ÒÃ áº‹§à»š¹ 2 ¢Ñé¹μÍ¹ ¤×Í ¢Ñé¹àμÃÕÂÁ·ÕÁÊËÇÔªÒªÕ¾»ÃÐ¡Íº´ŒÇÂá¾·Â � ¾ÂÒºÒÅ
áÅÐ¹Ñ¡¨ÔμÇÔ·ÂÒã¹Ê¶Ò¹¾ÂÒºÒÅ 3 áË‹§ ¢Ñé¹μÍ¹·ÕèÊÍ§ ́ íÒà¹Ô¹¡ÒÃ·Ò§¤ÅÔ¹Ô¡áÅÐ·´ÊÍº·Ò§¨ÔμÇÔ·ÂÒ ³ âÃ§¾ÂÒºÒÅ
ÊÇ¹»ÃØ§ ̈ ÔμàÇªÊ§¢ÅÒÃÒª¹¤ÃÔ¹·Ã� áÅÐÈÃÕ̧ ÑÞÞÒ ́ íÒà¹Ô¹¡ÒÃÃÐËÇ‹Ò§à´×Í¹ ¡Ñ¹ÂÒÂ¹ òõõù ¶Ö§ àÁÉÒÂ¹ òõöð 
à¤Ã×èÍ§Á×Í ¤×Í áºº»ÃÐàÁÔ¹»°ÁÀÙÁÔ áººÁÒμÃ°Ò¹¤×Í Rowland Universal Dementia Assessment Scale (RUDAS) 
áÅÐ¡ÒÃÇÒ´Ë¹ŒÒ»˜´¹ÒÌ �¡Ò ÇÔà¤ÃÒÐË �¢ŒÍÁÙÅ´ŒÇÂÊ¶Ôμ ÔàªÔ§¾ÃÃ³¹Ò ¤Ñ´¢ŒÍ¤íÒ¶ÒÁ à»ÃÕÂºà·ÕÂº¾×é¹·Õèãμ Œ¡ÃÒ¿ 
(area under curve: AUC) ´ŒÇÂ receiver operating analysis curve áÅÐ¨Ø´μ Ñ´¢Í§áºº»ÃÐàÁÔ¹ 
 ¼Å ¡ÅØ‹Áμ ÑÇÍÂ‹Ò§¨íÒ¹Ç¹ 145 ¤¹ ¨íÒá¹¡à»š¹¡ÅØ‹Á¤Çº¤ØÁ ¡ÅØ‹ÁÊ§ÊÑÂÊÁÍ§àÊ×èÍÁ ÊÁÍ§àÊ×èÍÁÃÐÂÐ
àÃÔèÁμ Œ¹ áÅÐÃÐÂÐ»Ò¹¡ÅÒ§¢Öé¹ä»¤×Í 37, 35, 32 áÅÐ 41 ¤¹ μÒÁÅíÒ´Ñº AUC ¢Í§áºº»ÃÐàÁÔ¹»°ÁÀÙÁÔáÅÐ
ªØ´¤íÒ¶ÒÁ·Õè¤Ñ´¨Ò¡»°ÁÀÙÁÔ áÅÐ RUDAS ÁÕ¤‹ÒÃÐËÇ‹Ò§ 0.59-0.98 ªØ´¤íÒ¶ÒÁ·Õè¤Ñ´¨Ò¡áºº»ÃÐàÁÔ¹»°ÁÀÙÁÔ
ÃÇÁ¡Ñº¨íÒ¹Ç¹¼ÅäÁŒ»ÃÑº¤Ðá¹¹à¾×èÍãªŒã¹ÃÐ´ÑºªØÁª¹ÁÕ¤ÇÒÁμÃ§ã¹ÃÐ´Ñº´Õ (¤ÇÒÁäÇáÅÐ¤ÇÒÁ í̈Òà¾ÒÐ¤×ÍÃŒÍÂÅÐ
89 áÅÐ 81) 
 ÊÃØ» áºº»ÃÐàÁÔ¹»°ÁÀÙÁÔÊíÒËÃÑºªØÁª¹ÁÕ¤ÇÒÁμÃ§ã¹¡ÅØ‹ÁÊÁÍ§àÊ×èÍÁ áÅÐ¤ÇÒÁáÁ‹¹ÂíÒÊÍ´¤ÅŒÍ§
¡Ñºáºº¤Ñ´¡ÃÍ§ÁÒμÃ°Ò¹
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º·¹íÒ
 áºº»ÃÐàÁÔ¹ÀÒÇÐÊÁÍ§àÊ×èÍÁ·Õè¹íÒÁÒãªŒã¹
ÃÐ´Ñº¤ÅÔ¹Ô¡áÅÐà¼Âá¾Ã‹ã¹»ÃÐà·Èä·Â »ÃÐ¡Íº Œ́ÇÂ
©ºÑºá»Å¨Ò¡ÀÒÉÒÍÑ§¡ÄÉ àª‹¹ Rowland Universal
Dementia Assessment Scale (RUDAS)1, 2 Brief Com-
munity Screening Instrument for Dementia (CSI-D)3 
The Informant Questionnaire on Cognitive Decline 
in the Elderly (IQCODE)4 ËÃ×Í©ºÑº»ÃÐÂØ¡μ�¨Ò¡
μ Œ¹©ºÑº àª‹¹ Mini Mental State Examination
(MMSE-Thai 2002)5 IQCODE-©ºÑºÊÑé¹6 áÅÐ 
Abbreviated Mental Test (AMT)7 â´ÂÁÕ¡ÒÃ»ÃÑº¢ŒÍ
¤íÒ¶ÒÁãËŒàËÁÒÐ¡ÑººÃÔº· àª‹¹ ã¹ MMSE ¡ÒÃÊÐ¡´
¤íÒÂŒÍ¹ËÅÑ§ ËÃ×Í AMT ¶ÒÁª×èÍ¡ÉÑμÃÔÂ� áºº»ÃÐàÁÔ¹
´Ñ§¡Å‹ÒÇÁÕ¢ŒÍ¨íÒ¡Ñ´ã¹¡ÒÃ¤Ñ´¡ÃÍ§ËÃ×Í¤Œ¹ËÒ¼ÙŒ»†ÇÂ
ÊÁÍ§àÊ×èÍÁ à¹×èÍ§¨Ò¡¨ÐÁÕ¤ÇÒÁäÇ»ÃÐÁÒ³ÃŒÍÂÅÐ 

Abstract
 Objectives To validate the Thai dementia assessment tool for primary care in the clinical 
settings. 
 Materials and methods First, multi-disciplinary teams were prepared. Then clinical evaluation and
neuropsychological battery tests were conducted at Srithanya, Suanprung and Songkhla Rajanagarindra
Hospital during September 2016-April 2017. The tools were the Thai dementia assessment (TDA), clock 
drawing test and Rowland Universal Dementia Assessment Scale (RUDAS). Descriptive statistical analysis 
was used. The receiver operating analysis curve (ROC) was applied to compare the area under curves 
(AUC) and the cut-off scores of each test were calculated.
 Results There were 145 cases divided into 37 control, 35 mild cognitive impairment, 32 early 
or mild dementia, 41 moderate to severe dementia cases. The AUCs were ranged from 0.59-0.98. The 
selected items from the TDA and adjusted score for fruit fl uency had acceptable validity (sense = 89%, 
spec = 81%).
 Conclusion The selected items from the TDA for community was validated in dementia patients 
at the psychiatric hospital and the accuracy was comparable to the standard test.

Key words: AUC, dementia, primary, screening 
corresponding author e-mail: osilpakit@hotmail.com

702, 3 ËÃ×Í í́Òà¹Ô¹¡ÒÃã¹Ê¶Ò¹¾ÂÒºÒÅà©¾ÒÐ·Ò§ 
ËÃ×ÍâÃ§àÃÕÂ¹á¾·Â� äÁ‹ãª‹¡ÒÃÈÖ¡ÉÒã¹ÃÐ´Ñº»°ÁÀÙÁÔ
¡ÒÃ·º·Ç¹àªÔ§ÃÐºº¾ºÇ‹Ò áºº»ÃÐàÁÔ¹·ÕèãªŒàÇÅÒ
ÊÑé¹æ äÁ‹à¡Ô¹ 5 ¹Ò·Õ ÁÕ¤ÇÒÁμÃ§ (¤ÇÒÁäÇáÅÐ¤ÇÒÁ
¨íÒà¾ÒÐ) ¤×Í Mini-Cognitive assessment Instrument 
(Mini-Cog) (ÃŒÍÂÅÐ 91, 86) ÃÍ§Å§ÁÒ¤×Í ¡ÒÃÇÒ´
Ë¹ŒÒ»˜´¹ÒÌ �¡Ò (clock drawing test, CDT) (ÃŒÍÂÅÐ 
84, 84) áÅÐ¨íÒ¹Ç¹¤íÒÈÑ¾·� (verbal fluency test, 
VFT) (ÃŒÍÂÅÐ 80, 82)8 ã¹Ê‹Ç¹ Mini-Cog Ë¹ŒÒ»˜´
¹ÒÌ �¡Ò ÁÕÃÐºº¡ÒÃ¤Ô´¤Ðá¹¹§‹ÒÂæ Ã‹ÇÁ¡Ñº¡ÒÃ
ÃÐÅÖ¡¤íÒÈÑ¾·� 3 ¤íÒ9 áμ ‹ CDT ¨ÐÁÕà¾ÕÂ§¡ÒÃÇÒ´
Ë¹ŒÒ»˜´¹ÒÌ �¡Ò áÅÐÃÐºº¡ÒÃ¤Ô´¤Ðá¹¹«Ñº«ŒÍ¹
¡Ç‹Òâ´Â·Õèáμ‹ÅÐÇÔ̧ ÕÍÒ¨¨ÐÁÕÃÙ»Ç§¡ÅÁãËŒ¡‹Í¹ËÃ×ÍäÁ‹ÁÕ
¡çä´Œ ÍÂ‹Ò§äÃ¡çμÒÁ ÁÕ¢ŒÍ¨íÒ¡Ñ´àÃ×èÍ§ÃÐ´Ñº¡ÒÃÈÖ¡ÉÒ
äÁ‹¹ŒÍÂ¡Ç‹Ò 5 »‚10 Munang áÅÐ¤³Ð ¾ºÇ‹Ò ÃÐ´Ñº
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ÃÑºÃÍ§ 6/2559 ÇÑ¹·Õè ø ÁÔ¶Ø¹ÒÂ¹ òõõù áº‹§à»š¹ 
2 ¢Ñé¹μÍ¹ËÅÑ¡
 - ¢Ñé¹μÍ¹àμÃÕÂÁ·ÕÁÊËÇÔªÒªÕ¾ÃÐ Ñ́º¤ÅÔ¹Ô¡
 ·ÕÁÊËÇÔªÒªÕ¾»ÃÐ¡Íº´ŒÇÂ¨Ôμá¾·Â �
»ÃÐÊÒ·ÍÒÂØÃá¾·Â� ¾ÂÒºÒÅ ¹Ñ¡¨ÔμÇÔ·ÂÒ ä Œ́ÃÑº
¡ÒÃªÕéá¨§áÅÐ½ƒ¡¡ÒÃãªŒáºº»ÃÐàÁÔ¹·Õè¼ÙŒÇÔ̈ ÑÂ¾Ñ²¹Ò¢Öé¹
áÅÐáºº·´ÊÍº·Ò§¨ÔμÇÔ·ÂÒÁÒμÃ°Ò¹à»š¹àÇÅÒ 5 
ªÑèÇâÁ§ ¾ÂÒºÒÅμŒÍ§à¤ÂÃÑº¡ÒÃÍºÃÁ¡ÒÃãªŒà¤Ã×èÍ§Á×Í
μÃÇ¨ÊÀÒ¾ÊÁÍ§ä·Â (MMSE-Thai 2002) áÅÐ
»¯ÔºÑμÔ§Ò¹ã¹¡ÅØ‹Á§Ò¹ËÃ×ÍË¹‹ÇÂ§Ò¹¨ÔμàÇªÊÙ§ÍÒÂØ 
à¾×èÍªÕéá¨§ÅíÒ´Ñº¡ÒÃ·´ÊÍºáÅÐÇÔ¸Õ¡ÒÃºÑ¹·Ö¡¢ŒÍÁÙÅ 
³ âÃ§¾ÂÒºÒÅÈÃÕ¸ÑÞÞÒ òó ÊÔ§ËÒ¤Á òõõù 
âÃ§¾ÂÒºÒÅÊÇ¹»ÃØ§ ÇÑ¹·Õè òö ÊÔ§ËÒ¤Á òõõù áÅÐ
âÃ§¾ÂÒºÒÅ Ô̈μàÇªÊ§¢ÅÒÃÒª¹¤ÃÔ¹·Ã � ù ¡Ñ¹ÂÒÂ¹ 
òõõù
 - ¢Ñé¹μÍ¹·ÕèÊÍ§ 
 à¡çº¢ŒÍÁÙÅ ã¹Ê¶Ò¹¾ÂÒºÒÅ·Ñé§ÊÒÁáË‹§ 
ÃÐËÇ‹Ò§à´×Í¹ ¡Ñ¹ÂÒÂ¹ òõõù ¶Ö§à´×Í¹àÁÉÒÂ¹ 
òõöð
 ¡ÒÃ¤íÒ¹Ç³¡ÅØ ‹Áμ ÑÇÍÂ‹Ò§μÒÁÃÐ´Ñº¤×Í
¡ÅØ‹Á·ÕèÁÕ¤ÇÒÁÃØ¹áÃ§ÃÐ´Ñº»Ò¹¡ÅÒ§¢Öé¹ä» ¤ÇÒÁäÇ
ÃŒÍÂÅÐ 90 ¤ÇÒÁ¤ÅÒ´à¤Å×èÍ¹ÃŒÍÂÅÐ 10 á·¹¤‹Òã¹
ÊÙμÃ Z2

∝2xpq/d
2
19
 ¨íÒ¹Ç¹¼ÙŒ»†ÇÂÊÁÍ§àÊ×èÍÁÃÐ´Ñº

»Ò¹¡ÅÒ§¢Öé¹ä»¨íÒ¹Ç¹ 34 ¤¹ ¡ÅØ‹Á·ÕèÍÒ¡ÒÃàÃÔèÁμ Œ¹ 
¤ÇÒÁäÇÃŒÍÂÅÐ 80 ÁÕ¼ÙŒ»†ÇÂâÃ¤ÊÁÍ§àÊ×èÍÁ í̈Ò¹Ç¹ 
64 ¤¹ â´Â·Õè¡ÅØ‹Á¤Çº¤ØÁÁÕ¤ÇÒÁ¨íÒà¾ÒÐÃŒÍÂÅÐ 90 
¤ÇÒÁ¤ÅÒ´à¤Å×èÍ¹ÃŒÍÂÅÐ 10 ä´Œ¼ÙŒäÁ‹à»š¹âÃ¤ÊÁÍ§
àÊ×èÍÁ¨íÒ¹Ç¹ 34 ¤¹ 
 ¡ÅØ‹Áμ ÑÇÍÂ‹Ò§
 ÁÕ 3 ¡ÅØ‹Á¤×Í¼ÙŒ»†ÇÂÊÁÍ§àÊ×èÍÁ·ÕèÁÒÃÑº
ºÃÔ¡ÒÃÍÂ‹Ò§μ ‹Íà¹×èÍ§äÁ‹¹ŒÍÂ¡Ç‹Ò 3 à´×Í¹ ¾Ù´ ¿̃§
ÀÒÉÒä·Âä´Œ Ã‹ÇÁÁ×Í·íÒáººÊÍº¶ÒÁä´Œ à¡³±�¤Ñ´
ÍÍ¡¤×Í ¼ÙŒ»†ÇÂÁÕÀÒÇÐÊÑºÊ¹ ËÃ×ÍäÁ‹à¢ŒÒã¨ÀÒÉÒ
ä·Â ËÃ×ÍÁÕÍÒ¡ÒÃ·Ò§¨ÔμμŒÍ§»ÃÑºÂÒμŒÒ¹âÃ¤¨ÔμËÃ×Í
ÃÑ¡ÉÒ Œ́ÇÂä¿¿‡Ò ËÃ×Í ÁÕ¤Ðá¹¹ÀÒÇÐ«ÖÁàÈÃŒÒ¨Ò¡¡ÒÃ

¡ÒÃÈÖ¡ÉÒ·Õèμ íèÒ¡Ç‹Ò 6 »‚ áÅÐÃÐºº¡ÒÃ¤Ô´¤Ðá¹¹
ÁÕ¼Åμ ‹Í¨Ø´μ Ñ´¢Í§¤Ðá¹¹·ÕèàËÁÒÐÊÁáÅÐ¤ÇÒÁäÇ
¢Í§ CDT ã¹¡ÒÃ¤Ñ´¡ÃÍ§ÀÒÇÐÊÁÍ§àÊ×èÍÁã¹ÃÐÂÐ
áÃ¡11 Ê‹Ç¹¡ÒÃÈÖ¡ÉÒã¹»ÃÐà·Èä·ÂÁÕÃÐºº¡ÒÃãËŒ¤Ðá¹¹
áºº¨ØÌÒ12 ÈÖ¡ÉÒã¹ªØÁª¹à©¾ÒÐ¼Ù Œ·ÕèÍ ‹Ò¹ÍÍ¡
à¢ÕÂ¹ä´Œà·‹Ò¹Ñé¹ ÃÐºº¢Í§ CLOX113 ÈÖ¡ÉÒã¹
âÃ§¾ÂÒºÒÅ Ô̈μàÇª14 Ê‹Ç¹ÃÒÂ§Ò¹¢Í§¸Ôμ Ô¾Ñ¹ �̧ ̧ Ò¹ÕÃÑμ¹�
áÅÐ¤³Ð15 »ÃÐÂØ¡μ�¨Ò¡ Borson Ã‹ÇÁ¡Ñº¡ÒÃÅºàÅ¢ 
100-7 ËÃ×Í 20-3 ´íÒà¹Ô¹¡ÒÃã¹ÃÐ´ÑºâÃ§¾ÂÒºÒÅ
Ê‹§àÊÃÔÁÊØ¢ÀÒ¾μ íÒºÅ (Ã¾.Êμ.) ÊíÒËÃÑº VFT ¡ÅØ‹Á¤íÒÈÑ¾·�
¤×Í ÊÑμÇ � ÁÕ¤ÇÒÁáÁ‹¹ÂíÒ»ÃÐÁÒ³ÃŒÍÂÅÐ 60-66 «Öè§
¢Öé¹ÍÂ‹Ù¡Ñºà·¤¹Ô¤¡ÒÃ¹Ñº¨íÒ¹Ç¹¤íÒáÅÐÃÐÂÐÍÒ¡ÒÃÊÁÍ§
àÊ×èÍÁ3 ÊíÒËÃÑºÍÑ¡ÉÃ (μ ÑÇ Ê) ËÃ×Í¡ÅØ‹Á¤íÒÈÑ¾·�ËÁÇ´
¼ÅäÁŒÁÕÃÒÂ§Ò¹ã¹¡ÅØ‹Á mild cognitive impairment 
(MCI) ÁÕ¤ÇÒÁáÁ‹¹ÂíÒ»ÃÐÁÒ³ÃŒÍÂÅÐ 70 ÊíÒËÃÑº¡ÒÃ
»ÃÐàÁÔ¹»ÃÔªÒ¹à¾ÔèÁàμ ÔÁ¹Í¡àË¹×Í¨Ò¡áºº¤Ñ́ ¡ÃÍ§ ÁÕ
ÃÒÂ§Ò¹ í̈Ò¹Ç¹¹ŒÍÂ ÁÑ¡¨Ðà»š¹¡ÒÃÇÔ̈ ÑÂ»ÃÐÊÔ·¸Ô¼Å¢Í§
ÂÒ àª‹¹ à¤Ã×èÍ§Á×Í Alzheimer’s Diesease Assement 
Scale-Cognitive section (ADAS-COG)16 ËÃ×ÍμÒÁ
ËÅÑ¡¡ÒÃ Consortium to Establish a Registry for 
Alzheimer’s Disease neuropsychobattery (CERAD)17

 ´Ñ§¹Ñé¹¡ÒÃÈÖ¡ÉÒ¤ÃÑé§¹Õé à¾×èÍÇÔà¤ÃÒÐË �¤ÇÒÁ
μÃ§ÃÐ´Ñº¤ÅÔ¹Ô¡¢Í§áºº¤Ñ´¡ÃÍ§ÊÁÍ§àÊ×èÍÁÃÐ´Ñº 
»°ÁÀÙÁÔ ÊÒÁÒÃ¶ãªŒä´Œ¡Ñº¼ÙŒÊÙ§ÍÒÂØ·ÕèäÁ‹ÁÕ¢ŒÍ¨íÒ¡Ñ´
àÃ×èÍ§ÃÐ´Ñº¡ÒÃÈÖ¡ÉÒ ÍÒÂØ «Öè§à¤Â¹íÒàÊ¹Íá¹Ç¤Ố ¡ÒÃ
¾Ñ²¹Òàº×éÍ§μ Œ¹ã¹ÃÒÂ§Ò¹¡‹Í¹Ë¹ŒÒ18 áÅÐ¤Ñ´àÅ×Í¡
¢ŒÍ¤íÒ¶ÒÁà¾×èÍ¹íÒä»à»š¹áºº¤Ñ´¡ÃÍ§ÃÐ´Ñº»°ÁÀÙÁÔ 
ÊíÒËÃÑºÍÒÊÒÊÁÑ¤ÃÊÒ¸ÒÃ³ÊØ¢ã¹ªØÁª¹

ÇÑÊ´ØáÅÐÇÔ¸Õ¡ÒÃ
 ¡ÒÃÈÖ¡ÉÒ¤ÃÑé§¹Õéä Œ́ÃÑº¡ÒÃÃÑºÃÍ§¤³Ð¡ÃÃÁ¡ÒÃ
¨ÃÔÂ¸ÃÃÁ¢Í§âÃ§¾ÂÒºÒÅÈÃÕ¸ÑÞÞÒ ÃËÑÊâ¤Ã§¡ÒÃ
Q9/2559 ÇÑ¹·Õè ñ ¡ØÁÀÒ¾Ñ¹¸ � òõõù âÃ§¾ÂÒºÒÅ
¨ÔμàÇªÊ§¢ÅÒÃÒª¹¤ÃÔ¹·Ã � àÅ¢·Õè 24/2559 ÇÑ¹·Õè òö 
àÁÉÒÂ¹ òõõù áÅÐâÃ§¾ÂÒºÒÅÊÇ¹»ÃØ§ ËÁÒÂàÅ¢
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¤Ñ´¡ÃÍ§´ŒÇÂáºº»ÃÐàÁÔ¹«ÖÁàÈÃŒÒã¹¼ÙŒÊÙ§ÍÒÂØ (Thai 
Geriatric depression Scale: TGDS) ©ºÑº 15 ¢ŒÍ 
μ Ñé§áμ ‹ 5 ¤Ðá¹¹¢Öé¹ä»20 ËÃ×Í¼ÙŒ»†ÇÂ·ÕèäÁ‹ÊÒÁÒÃ¶
ÇÔ¹Ô¨©ÑÂª¹Ô´¢Í§ÊÁÍ§àÊ×èÍÁ ¡ÅØ‹Á¤Çº¤ØÁ ¤×Í¼ÙŒ»†ÇÂ
ÊÙ§ÍÒÂØÍ×è¹æ ·ÕèäÁ‹ãª‹ÊÁÍ§àÊ×èÍÁÁÕ»̃¨¨ÑÂÊ‹Ç¹ºØ¤¤Å àª‹¹ 
¡ÒÃÈÖ¡ÉÒ à¾È ã¡ÅŒà¤ÕÂ§¡Ñº¡ÅØ‹Á¼ÙŒ»†ÇÂ áÅÐ¡ÅØ‹Á·Õè 
3 ¤×Í ¡ÅØ‹Á¼ÙŒ́ ÙáÅ à»š¹¼ÙŒ́ ÙáÅËÅÑ¡áÅÐÍÂÙ‹¡Ñº¼ÙŒ»†ÇÂäÁ‹
¹ŒÍÂ¡Ç‹Ò 3 à´×Í¹ Ê×èÍÊÒÃ´ŒÇÂÀÒÉÒä·Â 
 à¤Ã×èÍ§Á×Í
 »ÃÐ¡Íº´ŒÇÂà¤Ã×èÍ§Á×Í·Õè¼ÙŒÇÔ¨ÑÂ¾Ñ²¹Ò¢Öé¹ 
áºº»ÃÐàÁÔ¹»°ÁÀÙÁÔ¨íÒ¹Ç¹ 7 ¢ŒÍ ä Œ́á¡‹ ¢ŒÍ·Õè 1) 
¨íÒ¤íÒÈÑ¾·� 3 ¤íÒ ¢ŒÍ·Õè 2) ¤íÒ¶ÒÁ “ÇÑ¹¹ÕéÇÑ¹ÍÐäÃ”
¢ŒÍ·Õè 3) ̈ íÒÀÒ¾ 3 ÀÒ¾ ¢ŒÍ·Õè 4) àÃÕÂ¡ª×èÍáÅÐ¨Ñº¤Ù‹ÀÒ¾
ÍÂ‹Ò§ÅÐ 3 ÀÒ¾ ¢ŒÍ·Õè 5) ÃÐÅÖ¡¤íÒÈÑ¾·� 3 ¤íÒ ¢ŒÍ·Õè 
6) ¨íÒá¹¡ÀÒ¾ 6 ÀÒ¾ áÅÐ¢ŒÍ·Õè 7) àÃÕÂ¡ª×èÍÀÒ¾
áÅÐºÍ¡Ë¹ŒÒ·Õè 3 ÀÒ¾ áºº»ÃÐàÁÔ¹ÁÒμÃ°Ò¹¤×Í 
CLOX13, 14 »ÃÐ¡Íº´ŒÇÂ CLOX1 ¤×Í ¡ÒÃÇÒ´ÀÒ¾
Ë¹ŒÒ»˜´¹ÒÌ �¡ÒÁÕà¢çÁáÅÐμ ÑÇàÅ¢μÒÁ¤íÒÊÑè§ ¨Ò¡¹Ñé¹ãËŒ
´Ù¼ÙŒ·´ÊÍºÇÒ´¡‹Í¹áÅŒÇãËŒÍÒÊÒÊÁÑ¤ÃÇÒ´μÒÁ¤×Í 
CLOX2 áºº·´ÊÍº¨ÔμÇÔ·ÂÒÁÒμÃ°Ò¹¤×Í RUDAS
©ºÑºÀÒÉÒä·Â1 (â´Âä Œ́ÃÑºÍ¹ØÞÒμ¨Ò¡à Œ̈Ò¢Í§à¤Ã×èÍ§Á×Í
·Ñé§ÀÒÉÒä·ÂáÅÐμ Œ¹©ºÑºÀÒÉÒÍÑ§¡ÄÉ) â´ÂÂ‹Í
»ÃÐ¡Íº´ŒÇÂ 6 ÁÔμ Ô ä Œ́á¡‹ ´ŒÒ¹¤ÇÒÁ¨íÒ (¤íÒÈÑ¾·� 
5 ¤íÒ) àÃÕÂ¡ÍÇÑÂÇÐã¹Ã‹Ò§¡ÒÂ (5 ã¹ 8 ¢ŒÍ) ·íÒ
μÒÁ¤íÒÊÑè§ (¡íÒÁ×ÍáÅÐáºÁ×Í) ÇÒ´ÃÙ»ÅÙ¡àμ ŽÒÊÒÁÁÔμ Ô
¡ÒÃμ Ñ´ÊÔ¹ã¨ ÃÐÅÖ¡¤íÒÈÑ¾· � áÅÐºÍ¡¨íÒ¹Ç¹ÊÑμÇ �
áÅÐ¼ÅäÁŒ (ÁÒ¡·ÕèÊØ´ 8 ¤Ðá¹¹) Ê‹Ç¹áºº»ÃÐàÁÔ¹
·Øμ ÔÂÀÙÁÔÍ×è¹æ stroop color word test áÅÐ digit 
symbol learning äÁ‹ÃÒÂ§Ò¹¼Åã¹¡ÒÃÈÖ¡ÉÒ¤ÃÑé§¹Õé
 ¡ÒÃà¡çºÃÇºÃÇÁ¢ŒÍÁÙÅ
 ¾ÂÒºÒÅÇÔªÒªÕ¾ÊÑÁÀÒÉ³ �¼ÙŒ»†ÇÂμÒÁáºº
»ÃÐàÁÔ¹»°ÁÀÙÁÔ áÅÐáºº»ÃÐàÁÔ¹ÁÒμÃ°Ò¹ TGDS, 
CLOX áÅÐÊÑÁÀÒÉ³ �¼ÙŒ´ÙáÅà¡ÕèÂÇ¡Ñº¤Ø³ÀÒ¾ªÕÇÔμáÅÐ
»ÃÐÇÑμ ÔÊ‹Ç¹μ ÑÇÍ×è¹æ ¢Í§¼ÙŒ»†ÇÂÃÇÁàÇÅÒ»ÃÐÁÒ³ 15 
¹Ò·Õ ¨Ò¡¹Ñé¹¹Ñ¡¨ÔμÇÔ·ÂÒ»ÃÐàÁÔ¹´ŒÇÂáºº»ÃÐàÁÔ¹

ÁÒμÃ°Ò¹ ÊíÒËÃÑº RUDAS ã¹¡ÒÃºÑ¹·Ö¡¨íÒ¹Ç¹
ÊÑμÇ �áÅÐ¼ÅäÁŒãËŒºÑ¹·Ö¡·Ñé§ËÁ´·ÕèÍÒÊÒÊÁÑ¤ÃμÍº 
¶ŒÒ¤íÒÈÑ¾·�«íéÒ¡Ñ¹¤íÒ·Õè 3 ¹Ñ¡¨ÔμÇÔ·ÂÒ¨Ð¢ÍãËŒºÍ¡ª¹Ố
Í×è¹μ ‹Íä» àÇÅÒ·´ÊÍºâ´Â¹Ñ¡¨ÔμÇÔ·ÂÒ»ÃÐÁÒ³ 45 
¹Ò·Õ ¼ÙŒ»†ÇÂ·Ø¡ÃÒÂä Œ́ÃÑº¡ÒÃ»ÃÐàÁÔ¹¤ÇÒÁ¨íÒ ÀÒÉÒ 
¡ÒÃμ Ñ´ÊÔ¹ã¨ ¡ÒÃãËŒàËμ Ø¼Å áÅÐ¡Ô¨ÇÑμÃ»ÃÐ¨íÒÇÑ¹
â´Â»ÃÐÊÒ·ÍÒÂØÃá¾·Â�/¨Ôμá¾·Â� à¾×èÍÇÔ¹Ô¨©ÑÂμÒÁ
à¡³±�¢Í§ Diagnostic and Statistical Manual of 
Mental Disorders: DSM-IV-TR ¡ÒÃμÃÇ¨·Ñé§ËÁ´
ÀÒÂã¹¹Ñ´ËÁÒÂ¤ÃÑé§à´ÕÂÇ¡Ñ¹ (visit) ËÃ×ÍË‹Ò§¡Ñ¹
äÁ‹à¡Ô¹ 2 ÊÑ»´ÒË �
 ¡ÒÃ¨íÒá¹¡ÃÐ´Ñº¤ÇÒÁÃØ¹áÃ§ÊÁÍ§àÊ×èÍÁ 
Functional Assessment Staging of Alzheimer’s 
Disease (FAST)21 áº‹§à»š¹ 7 ÃÐÂÐâ´ÂÂ‹Í ÃÐÂÐ
·Õè 1 »¡μ Ô ÃÐÂÐ·Õè 2 ÍÒ¨¨Ð¼Ô´»¡μ Ô ÃÐÂÐ·Õè 3 MCI 
ÃÐÂÐ·Õè 4 ÃÐÂÐàÃÔèÁμ Œ¹ (mild dementia) ÁÕ»˜ÞËÒ
àÃ×èÍ§¤ÇÒÁ¨íÒ äÁ‹¤‹ÍÂÁÕÊÁÒ¸Ô ¡Ô¨¡ÃÃÁ«Ñº«ŒÍ¹àÃÔèÁÁÕ
»˜ÞËÒ ¡Ô¨ÇÑμÃ»ÃÐ¨íÒÇÑ¹»¡μ Ô ÃÐÂÐ·Õè 5 »Ò¹¡ÅÒ§
μ ŒÍ§¡ÒÃ¤ÇÒÁª‹ÇÂàËÅ×Íã¹¡ÒÃáμ ‹§¡ÒÂÃÐÂÐ·Õè 6 
a-e »Ò¹¡ÅÒ§¶Ö§ÃØ¹áÃ§ μ ŒÍ§ª‹ÇÂàËÅ×Í¡ÒÃáμ ‹§¡ÒÂ 
ÍÒº¹íéÒ à¢ŒÒËŒÍ§¹íéÒ ¡ÅÑé¹»˜ÊÊÒÇÐäÁ‹ä´Œ ¡ÅÑé¹ÍØ¨¨ÒÃÐ
äÁ‹ä´ŒμÒÁÅíÒ´Ñº ¼Ù Œ»†ÇÂäÁ‹ÊÒÁÒÃ¶ÍÂÙ ‹â´ÂÅíÒ¾Ñ§
ä´Œ ÃÐÂÐ·Õè 7 a-f ¤ÇÒÁ¨íÒàÊ×èÍÁÃØ¹áÃ§¾Ù´ 5-6 ¤íÒ 
¾Ù´¤íÒªÑ´æ à»š¹¤íÒæ äÁ‹à´Ô¹ äÁ‹¹Ñè§ äÁ‹ÂÔéÁ äÁ‹Â¡
ÈÕÃÉÐ μÒÁÅíÒ´Ñº 
 ÇÔà¤ÃÒÐË �¢ŒÍÁÙÅ´ŒÇÂÊ¶Ôμ Ô àªÔ§¾ÃÃ³¹Ò 
¤Ñ´àÅ×Í¡¢ŒÍ¤íÒ¶ÒÁ¨Ò¡¡ÒÃá¨¡á¨§¤ÇÒÁ¶ÕèÃÐËÇ‹Ò§
¡ÅØ‹Á¡ÒÃÇÔ¹Ô¨©ÑÂ à»ÃÕÂºà·ÕÂº¤‹Òà©ÅÕèÂáÅÐ 95% 
confident interval (CI) ¢Í§¤Ðá¹¹¨Ò¡áºº»ÃÐàÁÔ¹
ÇÔà¤ÃÒÐË�¾×é¹·ÕèãμŒ¡ÃÒ¿ (AUC) ́ ŒÇÂ receiver operating
characteristic curve (ROC) ¢Í§áºº»ÃÐàÁÔ¹·Ñé§ËÁ´
μÒÁÃÐ´ÑºÍÒ¡ÒÃ¢Í§ÊÁÍ§àÊ×èÍÁ ¤ÇÒÁäÇ ¤ÇÒÁ
¨íÒà¾ÒÐ positive áÅÐ negative likelihood ratio
(LR+, LR-) ¢Í§¨Ǿ μ Ñ́ ¢Í§¤Ðá¹¹ Œ́ÇÂ Youden index 
â´Ââ»Ãá¡ÃÁ MedCalc
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¼Å
 ¡ÅØ‹Áμ ÑÇÍÂ‹Ò§¨íÒ¹Ç¹ 145 ¤¹ ̈ íÒá¹¡à»š¹
ËÞÔ§ 79 ¤¹ (ÃŒÍÂÅÐ 54.5) ¡ÒÃÈÖ¡ÉÒÃÐ´Ñº»ÃÐ¶Á
ÈÖ¡ÉÒ¨íÒ¹Ç¹ 63 ¤¹ (ÃŒÍÂÅÐ 43.4) Ê¶Ò¹ÀÒ¾ÊÁÃÊ 
81 ¤¹ (ÃŒÍÂÅÐ 56.3) ÇÔ¹Ô̈ ©ÑÂàº×éÍ§μŒ¹·Ò§¤ÅÔ¹Ô¡à»š¹ 
AD ¨íÒ¹Ç¹ 65 ¤¹ ¨íÒá¹¡μÒÁà¡³± � FAST à»š¹
¼ŒÙ»†ÇÂÊÁÍ§àÊ×èÍÁ 73 ¤¹ áÂ¡μÒÁÃÐ´Ñº¤ÇÒÁÃØ¹áÃ§ 
à»ÃÕÂºà·ÕÂº¡Ñº¡Å‹ØÁ¤Çº¤ØÁäÁ‹ÁÕ¤ÇÒÁáμ¡μ ‹Ò§¡Ñ¹
ÍÂ‹Ò§ÁÕ¹ÑÂÊíÒ¤ÑÞÃÐËÇ‹Ò§à¾È (p=0.41) ÃÐ´Ñº¡ÒÃ
ÈÖ¡ÉÒ (p=.05) Ê‹Ç¹ÍÒÂØáμ¡μ ‹Ò§¡Ñ¹ÃÐËÇ‹Ò§¡ÅØ‹Á

ÊÁÍ§àÊ×èÍÁÃÐ´ÑºäÁ‹ÃØ¹áÃ§áÅÐ»Ò¹¡ÅÒ§¢Öé¹ä»
´Ñ§μÒÃÒ§·Õè 1
 ¡ÅØ‹Á¤Çº¤ØÁ¨íÒ¹Ç¹ 37 ¤¹ à»š¹ºØ¤ÅÒ¡Ã 
ËÃ×Í ÞÒμ ÔºØ¤ÅÒ¡Ã«Öè§à»š¹¤¹»¡μ Ô̈ íÒ¹Ç¹ 20 ¤¹ áÅÐ
¡ÅØ‹Á¼ÙŒ»†ÇÂâÃ¤àºÒËÇÒ¹ ¤ÇÒÁ´Ñ¹âÅËÔμÊÙ§ (11 ¤¹)
¡ÅØ‹ÁÍÒ¡ÒÃ»Ç´ 6 ¤¹ Ê‹Ç¹¡ÅØ‹Á¼ÙŒ´ÙáÅμÒÁà¡³± �
ÊÒÁÒÃ¶ãËŒ¢ŒÍÁÙÅ¨íÒ¹Ç¹ 144 ¤¹ à»š¹¡ÅØ‹Á¼ÙŒ»†ÇÂ
ÊÁÍ§àÊ×èÍÁ¨íÒ¹Ç¹ 107 ¤¹ à»š¹ËÞÔ§ ÃŒÍÂÅÐ 96
ÊÑÁ¾Ñ¹¸ÀÒ¾¤×Í ÀÃÃÂÒ ËÃ×ÍºØμÃ Ê‹Ç¹¡ÅØ‹Á¤Çº¤ØÁ
¨íÒ¹Ç¹ 37 ¤¹ à»š¹à¾×èÍ¹Ã‹ÇÁ§Ò¹/¤Ù‹ÊÁÃÊ/ºØμÃ 

»˜¨¨ÑÂ ÃÐ´Ñº¤ÇÒÁÃØ¹áÃ§ÊÁÍ§àÊ×èÍÁ(FAST) n= 145 ¤¹

¡ÅØ‹Á»¡μ Ô MCI (F2,F3) àÃÔèÁμ Œ¹ (F4) »Ò¹¡ÅÒ§ (F5-7) ÃÇÁ (ÃŒÍÂÅÐ)

¡ÒÃÇÔ¹Ô¨©ÑÂàº×éÍ§μ Œ¹

 AD

 VaD

 PD&AD

 »¡μ Ô

ÍÒÂØ (SD)

à¾È  ªÒÂ

 ËÞÔ§

¡ÒÃÈÖ¡ÉÒ

 »ÃÐ¶Á

 ÁÑ¸ÂÁ

 »ÃÔÞÞÒμÃÕ

Ê¶Ò¹ÀÒ¾

 âÊ´

 ¤Ù‹

 ËÁŒÒÂ ËÂ‹Ò áÂ¡

n=37

0

0

0

37

66.2(7.9)

21

16

10

15

12

4

26

7

n=35

6

3

0

26

74.1(91)

16

19

13

16

6

2

18

15

n=32

26

0

1

5

76.3(7.9)

13

19

29

9

4

2

20

10

n=41

33

6

1

1

77.2(8.0)

16

25

11

9

11

3

7

20

65(44.8)

9(6.2)

2(1.4)

69(47.6)

73.4(9.3)

66(45.5)

79(54.5)

63(43.3)

49(33.8)

33(22.8)

11(7.6)

81(56.3)

52(36.2)

μÒÃÒ§·Õè 1 ¢ŒÍÁÙÅÊ‹Ç¹ºØ¤¤Å

AD= Alzheimer, VaD= vascular dementia, PD= Parkinson disease
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 ¡ÒÃ¤Ñ´àÅ×Í¡¢ŒÍ¤íÒ¶ÒÁ
 ¨Ò¡áºº»ÃÐàÁÔ¹ÃÐ´Ñº»°ÁÀÙÁÔ (primary 
¢ŒÍ 1-7) á¨¡á¨§¤ÇÒÁ¶Õè¢ŒÍ¤íÒ¶ÒÁáμ ‹ÅÐ¢ŒÍ¡Ñº¡ÒÃ
ÇÔ¹Ô¨©ÑÂ ¢ŒÍ¤íÒ¶ÒÁ·ÕèÁÕá¹Çâ¹ŒÁ¨íÒá¹¡¡ÒÃÇÔ¹Ô¨©ÑÂ 
â´Â¾Ô¨ÒÃ³Ò¨Ò¡¤‹ÒÃŒÍÂÅÐ ¤×Í ¢ŒÍ¤íÒ¶ÒÁ¢ŒÍ·Õè 2
(ÇÑ¹¹ÕéÇÑ¹ÍÐäÃ) ¢ŒÍ 5.1-3 ÃÐÅÖ¡¤íÒÈÑ¾· �¢ŒÍ·Õè 6 
¨íÒá¹¡ÀÒ¾ â´Â·Õè¢ŒÍ 2 ÃÇÁ¡Ñº¢ŒÍ 5 áÅÐ¢ŒÍ 6 
í̈Ò¹Ç¹ 5 ÀÒ¾ ¤×Í ÊÕèàËÅÕèÂÁÁÕÇ§¡ÅÁμÃ§¡ÅÒ§ â¾ í́Ò

ÊÕèàËÅÕèÂÁÁÕ 2 ¨Ø´º¹àÊŒ¹·áÂ§ÁØÁ ÊÕèàËÅÕèÂÁÇ§¡ÅÁ
àÂ×éÍ§«ŒÒÂ ´Í¡ Ô̈¡ áÅÐÊÕèàËÅÕèÂÁ Ø̈´áÂ¡Â¡àÇŒ¹ÀÒ¾
â¾ í́Ò à¹×èÍ§¨Ò¡äÁ‹ÊÒÁÒÃ¶¨íÒá¹¡ÃÐËÇ‹Ò§¡ÅØ‹Á¼ÙŒ
»†ÇÂ¡Ñº»¡μ Ôä´Œ) ¤×Í pri_áÅÐ à©¾ÒÐ¢ŒÍ 2 áÅÐ¢ŒÍ 
5 ¤×Í screen
 í̈Ò¹Ç¹ª×èÍÊÑμÇ �¢Öé¹ÍÂ‹Ù¡ÑºÃÐ´Ñº¡ÒÃÈÖ¡ÉÒ 
¨Ò¡¡ÒÃá¨¡á¨§¤ÇÒÁ¶ÕèμÒÁÃÐ´Ñº¡ÒÃÈÖ¡ÉÒ¨Ö§
»ÃÑº¤Ðá¹¹à»š¹ 1 ¶ŒÒ¨íÒ¹Ç¹ ≥15 ¤íÒ ã¹ÃÐ´Ñº
ÁÑ¸ÂÁÈÖ¡ÉÒ¢Öé¹ä» áÅÐÃÐ´Ñº»ÃÐ¶ÁÈÖ¡ÉÒ¨íÒ¹Ç¹äÁ‹
¹ŒÍÂ¡Ç‹Ò ≥12 ¤íÒ ¼ÅäÁŒ̈ íÒ¹Ç¹ ≥12 ¤íÒ¢Öé¹ä» »ÃÑºà»š¹
1 ¤Ðá¹¹ äÁ‹¢Öé¹¡ÑºÃÐ´Ñº¡ÒÃÈÖ¡ÉÒ 
 ªǾ ¤Ðá¹¹¼ÅäÁŒÊÑμÇ�·Õè»ÃÑº¤Ðá¹¹ ÃÇÁ¡Ñº 
screen à»š¹ screen_fruit, screen_animal Ê‹Ç¹¼ÅäÁŒ
áÅÐÊÑμÇ �»ÃÑº¤Ðá¹¹ÃÇÁ¡Ñº screen à»š¹ screen1 
μÒÁÅíÒ´ÑºáÅÐ screen ÃÇÁ¡Ñº¨íÒ¹Ç¹¼ÅäÁŒáÅÐ

ÊÑμÇ �¨ÃÔ§¤×Í screen_vocab àª‹¹à´ÕÂÇ¡Ñº pri_ à»š¹ 
pri_fruit, pri_animal áÅÐ pri_vocab à¾ÔèÁ pri_fruit_all 
áÅÐ pri_1 (pri_ÃÇÁ¡Ñº¼ÅäÁŒáÅÐÊÑμÇ �»ÃÑº¤Ðá¹¹
à»š¹ 1) 
 ¡ÒÃÇÔà¤ÃÒÐË �¾×é¹·Õèãμ Œ¡ÃÒ¿ ROC (AUC) 
áÅÐà»ÃÕÂºà·ÕÂº¤ÇÒÁáμ¡μ ‹Ò§ AUC ¢Í§áºº
»ÃÐàÁÔ¹»°ÁÀÙÁÔ 7 ¢ŒÍ (primary) ªØ´¤íÒ¶ÒÁ·ÕèÃÇÁ
¡Ñº screen áÅÐ pri_áºº·´ÊÍºÁÒμÃ°Ò¹¨íÒá¹¡
ÃÐËÇ‹Ò§¡ÅØ‹ÁÊÁÍ§àÊ×èÍÁ ã¹·Õè¹Õéáºº·´ÊÍºÁÒμÃ°Ò¹
¤×Í RUDAS à»š¹áººÇÑ́ ÍŒÒ§ÍÔ§ (reference) ́ Ñ§μÒÃÒ§
·Õè 2 áÅÐ 3
 áºº»ÃÐàÁÔ¹»°ÁÀÙÁÔ©ºÑº primary ÁÕ¤ÇÒÁ
áÁ‹¹ÂíÒÃŒÍÂÅÐ 86 ¢Öé¹ä» Ê‹Ç¹¤Ñ´¢ŒÍ¤íÒ¶ÒÁ·Ñé§¨Ð
àËç¹Ç‹Ò pri_áÅÐ screen ̈ ÐÁÕ¤ÇÒÁáÁ‹¹ÂíÒã¡ÅŒà¤ÕÂ§¡Ñ¹
áÅÐáμ¡μ ‹Ò§¨Ò¡ RUDAS ÍÂ‹Ò§ÁÕ¹ÑÂÊíÒ¤ÑÞã¹¡ÅØ‹Á
ÊÁÍ§àÊ×èÍÁ
 àÁ×èÍà¾ÔèÁ VFT ¤×Í¼ÅäÁŒ áÅÐÊÑμÇ �à¢ŒÒä»
·íÒãËŒ·Ñé§ pri_ áÅÐ screen äÁ‹μ ‹Ò§¨Ò¡ RUDAS 
ÍÂ‹Ò§ÁÕ¹ÑÂÊíÒ¤ÑÞ
 ¨Ò¡¡ÒÃÇÔà¤ÃÒÐË �¨Ø´μ Ñ´¤Ðá¹¹´ŒÇÂ¡ÒÃ
¤íÒ¹Ç³¤ÇÒÁäÇáÅÐ¤ÇÒÁ¨íÒà¾ÒÐμÒÁÃÐ´Ñº¤ÇÒÁ
ÃØ¹áÃ§¢Í§ÍÒ¡ÒÃÊÁÍ§àÊ×èÍÁàÃÔèÁμŒ¹áÅÐ»Ò¹¡ÅÒ§¢Öé¹ä»
(FAST4 áÅÐ FAST5-7) ´Ñ§μÒÃÒ§·Õè 4
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áºº·´ÊÍº»°ÁÀÙÁÔ ÃÐ´Ñº¤ÇÒÁÃØ¹áÃ§ÊÁÍ§àÊ×èÍÁ(FAST) n=145 ¤¹

¡ÅØ‹Á¤Çº¤ØÁ ¡ÅØ‹ÁÊÁÍ§àÊ×èÍÁ

n=37 MCI(n=35) ÃÐÂÐàÃÔèÁμ Œ¹(n=32) ÃÐÂÐ»Ò¹¡ÅÒ§(n=41)

RUDAS

CLOX1

CLOX2

animal

fruit

primary

screen

screen1

screen_fruit

screen_animal

screen_vocab

pri_1

pri_fruit

pri_fruit_all

pri_animal

pri_vocab

25.1(2.5)
24.2, 25.9
12.2(2.3)

11.4, 13.0
13.8(1.4)

13.3, 14.2
17.8(4.7)

16.2, 19.4
15.1(4.4)

13.7, 16.6
20.6(1.4)

20.2, 21.1
3.6(0.7)
3.4, 3.9
5.4(1.0)
5.0, 5.7
4.5(0.8)
4.2, 4.7
4.5(0.9)
4.2, 4.8
36.6(8.5)

33.6, 39.5
9.7(1.3)

9.3, 10.2
8.8(1.2)
8.4, 9.2
23.1(4.6)

21.6, 24.6
8.9(1.2)
8.5, 9.3
40.9(8.5)

38.0, 43.7

21.1(5.3)
19.3, 22.8

7.8(4.2)
6.2, 9.5
12.2(3.1)

11.1, 13.2
13.3(5.3)

11.5, 15.0
10.7(4.1)
9.3, 12.1
20.0(1.9)

19.3, 20.6
3.0(1.2)
2.6, 3.4
3.9(1.6)
3.3, 4.4
3.4(1.0)
3.0, 3.9
3.5(1.4)
3.0, 3.9
27.0(9.1)

23.9, 30.1
8.5(2.2)
7.7, 9.2
7.8(1.8)
7.2, 8.5
18.2(5.0)

16.5, 19.9
8.0(1.9)
7.4, 8.7
31.6(9.4)

28.4, 34.8

17.3(4.4)
15.7, 18.9

7.0(4.3)
5.4, 8.6
9.3(4.1)

7.8, 10.9
10.0(5.6)
8.0, 12.0
8.3(4.6)
6.6, 9.9
17.3(2.7)

16.3, 18.3
1.8(1.4)
1.3, 2.3
2.1(1.5)
1.5, 2.6
1.9(1.5)
1.4, 2.5
1.9(1.5)
1.4, 2.5
20.0(9.3)

16.6, 23.5
5.9(2.0)

5.2,  6.7
5.7(2.0)
5.0, 6.4
13.7(5.0)

11.9, 15.5
5.8(2.0)
5.1, 6.5
23.7(9.5)

20.3, 27.1

9.1(8.2)
6.5(11.7)
5.8(5.5)
4.1, 7.6
5.8(5.5)
4.1, 7.6
4.1(4.6)
2.6, 5.5
3.2(3.3)
2.1, 4.2
13.5(5.9)

11.7, 15.4
1.1(1.3)
0.7, 1.5
1.1(1.4)
0.7, 1.6
1.1(1.4)
0.7, 1.6
1.1(1.3)
0.7, 1.5
8.3(8.6)

5.5, 11.0
4.4(2.4)
3.7, 5.2
4.3(2.3)
3.6, 5.0
7.5(5.2)
5.8, 9.1
4.4(2.4)
3.7, 5.2
11.5(9.4)
8.6, 14.5

μÒÃÒ§·Õè 2 ¤Ðá¹¹à©ÅÕèÂ¢Í§áººÊÍº¶ÒÁ¨íÒá¹¡μÒÁÃÐ´Ñº¤ÇÒÁÃØ¹áÃ§ÊÁÍ§àÊ×èÍÁ

¤×Í pri_+animal ·Õè»ÃÑº¤Ðá¹¹, pri_vocab ¤×Í pri_ + (fruit, animal ¨ÃÔ§) pri_fruit_all ¤×Í pri_+ (fruit ¨ÃÔ§) screen ¤×Í ¢ŒÍ 2 

+¢ŒÍ 5, screen  1 ¤×Í screen+fruit áÅÐ animal ·Õè»ÃÑº¤Ðá¹¹, screen_vocab ¤×Í screen + (fruit, animal ¨ÃÔ§)
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áºº·´ÊÍº

AUC 95%CI p-value

AUC

dementia
¡ÅØ‹ÁÊÁÍ§àÊ×èÍÁ

MCI àÃÔèÁμ Œ¹(1) »Ò¹¡ÅÒ§(2) dementia(1+2)

RUDAS 0.76(0.65, 0.87) 0.95(0.87, 0.99) 0.99(0.97, 1.0) 0.97(0.93, 0.99) Ref

CLOX1 0.77(0.66, 0.88) 0.85(0.75, 0.94) 0.93(0.87, 0.99) 0.89(0.84, 0.95) .01

CLOX2 0.67(0.55, 0.80) 0.88(0.80, 0.96) 0.89(0.81, 0.97) 0.88(0.82, 0.95) <01

animal 0.74(0.63, 0.86) 0.88(0.79, 0.97) 0.97(0.94, 1.0) 0.93(0.88, 0.98) 0.12

fruit 0.77(0.66, 0.88) 0.88(0.78, 0.97) 0.98(0.95, 1.0) 0.93(0.87, 0.98) .09

primary(1-7) 0.59(0.47, 0.71) 0.86(0.76, 0.96) 0.91(0.85, 0.98) 0.90(0.84, 0.95) .01

pri_ 0.59(0.47, 0.71) 0.85(0.74, 0.92) 0.91(0.83, 0.96) 0.88(0.81, 0.94) <.01

pri_1 0.68(0.59, 0.78) 0.94(0.84, 0.98) 0.97(0.91, 1.0) 0.96(0.90, 0.99) 0.33

pri_fruit_all 0.77(0.65, 0.86) 0.90(0.81, 0.96) 0.98(0.93, 1.0) 0.95(0.89, 0.98) 0.24

pri_fruit 0.65(0.53, 0.76) 0.90(0.81, 0.96) 0.95(0.93, 1.0) 0.93(0.87, 0.97) .09

pri_animal 0.63(0.51, 0.74) 0.90(0.81, 0.96) 0.94(0.87, 0.98) 0.93(0.89, 0.98) .07

pri_vocab 0.78(0.66, 0.87) 0.92(0.82, 0.97) 0.99(0.93, 1.0) 0.96(0.90, 0.98) 0.40

screen 0.63(0.51, 0.74) 0.85(0.74, 0.92) 0.93(0.85, 0.98) 0.90(0.82, 0.94) .01

screen1 0.77(0.66, 0.88) 0.96(0.92, 1.0) 0.98(0.96, 1.0) 0.97(0.95, 1.0) 0.39

screen_fruit 0.71(0.59, 0.83) 0.93(0.87, 0.98) 0.97(0.94, 1.0) 0.95(0.92, 0.99) 0.33

screen_animal 0.73(0.61, 0.85) 0.92(0.86, 0.99) 0.96(0.92, 1.0) 0.94(0.90, 0.98) 0.21

screen_vocab 0.78(0.68, 0.89) 0.91(0.84, 0.99) 0.99(0.97, 1.0) 0.95(0.92, 0.99) 0.39

μÒÃÒ§·Õè 3 à»ÃÕÂºà·ÕÂº¾×é¹·Õèãμ Œ¡ÃÒ¿ (AUC) ÃÐËÇ‹Ò§áººÊÍº¶ÒÁμ ‹Ò§æ ¡Ñº RUDAS

pri_ ¤×Í ªØ´¢ŒÍ¤íÒ¶ÒÁ¤Ñ´ (¢ŒÍ 2+5+6) pri_1 ¤×Í pri_+fruit +animal ·Õè»ÃÑº¤Ðá¹¹ pri_fruit ¤×Í pri_+ fruit ·Õè»ÃÑº¤Ðá¹¹

pri_animal ¤×Í pri_+animal ·Õè»ÃÑº¤Ðá¹¹, pri_vocab ¤×Í pri_ + (fruit, animal ¨ÃÔ§) pri_fruit_all ¤×Í pri_+ (fruit ¨ÃÔ§) screen 

¤×Í ¢ŒÍ2 +¢ŒÍ5 , screen 1 ¤×Í screen+fruit áÅÐ animal ·Õè»ÃÑº¤Ðá¹¹, screen_vocab ¤×Í screen + (fruit, animal ¨ÃÔ§)
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μÒÃÒ§·Õè 4 ¤ÇÒÁäÇ ¤ÇÒÁ¨íÒà¾ÒÐ, positive áÅÐ negative likelihood ratio(+LR,-LR) ³ ̈ Ø´μ Ñ´·ÕèàËÁÒÐÊÁ¢Í§

 áºº»ÃÐàÁÔ¹´ŒÇÂ Youden index

ÇÔ¨ÒÃ³ �
 ¡ÅØ‹Áμ ÑÇÍÂ‹Ò§Ê‹Ç¹ãËÞ‹ÁÕ¡ÒÃÈÖ¡ÉÒÃÐ´Ñº
»ÃÐ¶ÁáÅÐÁÑ¸ÂÁ ÍÒÂØà©ÅÕèÂã¹ÇÑÂÊÙ§ÍÒÂØàÃÔèÁμ Œ¹ 
ã¡ÅŒà¤ÕÂ§¡Ñº¡ÒÃÈÖ¡ÉÒ·Õè¼‹Ò¹ÁÒ3 ¡ÒÃÇÔ¹Ô̈ ©ÑÂÊÁÍ§àÊ×èÍÁ
áÁŒÇ‹Ò¨ÐãªŒà¡³±� DSMIV-TR ÀÒÇÐÊÁÍ§àÊ×èÍÁã¹¡ÒÃ
ÈÖ¡ÉÒ¤ÃÑé§¹Õé̈ ÐμÃ§¡Ñº major neurocognitive disorder
Ê‹Ç¹¡ÅØ‹Á·ÕèÊ§ÊÑÂÊÁÍ§àÊ×èÍÁËÃ×Í mild cognitive 
impairment (MCI) ã¹¡ÅØ‹Á minor neurocognitive 
disorder22 áμ ‹ä´Œ¨íÒá¹¡ÃÐ´Ñº¢Í§¤ÇÒÁÃØ¹áÃ§

»ÃÐàÁÔ¹ Œ́ÇÂ FAST ̈ ÐÊÍ´¤ÅŒÍ§¡Ñºà¡³±�ÇÔ¹Ô̈ ©ÑÂãËÁ‹
áÂ¡¡ÅØ‹Á»¡μ Ô ¡Ñº¡ÅØ‹Á·ÕèÊ§ÊÑÂÁÕ»˜ÞËÒÊÁÍ§àÊ×èÍÁ
ÍÍ¡¨Ò¡¡ÅØ‹ÁÊÁÍ§àÊ×èÍÁÃÐÂÐáÃ¡ä´Œã¹¡ÒÃ¤íÒ¹Ç³
¡ÅØ ‹Áμ ÑÇÍÂ‹Ò§áÂ¡μÒÁÃÐ´ÑºÍÒ¡ÒÃ¨ÃÔ§à¾×èÍãËŒÁÕ
¨íÒ¹Ç¹¼ÙŒ»†ÇÂà¾ÕÂ§¾Íáμ ‹ÅÐÃÐ´ÑºáÁŒÇ‹Òã¹·Ò§»¯ÔºÑμ Ô
¨ÐäÁ‹·ÃÒºÇ‹Ò¼ÙŒ»†ÇÂ·Õèä»¤Ñ´¡ÃÍ§¹Ñé¹ÍÒ¡ÒÃÃÐ´Ñºã´
 ªØ´áºº»°ÁÀÙÁÔ¨íÒ¹Ç¹ 7 ¢ŒÍ»ÃÐ¡Íº
´ŒÇÂ¤íÒ¶ÒÁá¡¹ËÅÑ¡¢Í§ short term memory ¤×Í
¢ŒÍ¤íÒ¶ÒÁàËμ Ø¡ÒÃ³ �¤×ÍÇÑ¹¹ÕéÇÑ¹ÍÐäÃ áÅÐãËŒÃÐÅÖ¡

áºº»ÃÐàÁÔ¹/ÃÐ´Ñº

ÊÁÍ§àÊ×èÍÁ

¨Ø´μ Ñ´¤Ðá¹¹ sensitivity 95% CI specifi city 95% CI LR+ LR- Youden

RUDAS »ÃÐ¶Á

   àÃÔèÁμ Œ¹ ≤19 94.7 74.0-99.9 100 69.2-100 0.2 0.9

   »Ò¹¡ÅÒ§ ≤18 95.2 76.2-99.9 100 69.2-100 0.0 0.9

   ÃÇÁ ≤19 95.0 83.1-99.4 100 69.2-100  0.0 1.0

ÁÑ¸ÂÁ¢Öé¹ä»

   àÃÔèÁμ Œ¹ ≤21 94.7 74.0-99.9 70.0 34.8-93.3 3.2 0.1 0.9

   »Ò¹¡ÅÒ§ ≤21 95.0 75.1-99.9 96.3 81.0-99.9 25.6 0.0 0.9

   ÃÇÁ ≤21 90.9 75.7-98.1 96.3 81.0-99.9 24.6 0.1 0.8

screen1

   àÃÔèÁμ Œ¹ ≤4 96.9 83.8-99.9 100 90.5-100  0.3 0.8

   »Ò¹¡ÅÒ§ ≤3 95.2 83.5-99.4 91.9 78.1-98.3 11.7 0.0 0.9

   ÃÇÁ ≤3 87.7 77.9-94.2 91.9 78.1-98.3 10.8 0.1 0.8

screen_fruit

   àÃÔèÁμ Œ¹ ≤4 100 89.1-100 64.9 47.5-79.8 2.8 0.0 0.6

   »Ò¹¡ÅÒ§ ≤2 78.0 62.4-89.4 100 90.5-100 0.2 0.8

   ÃÇÁ ≤3 89.0 79.5-95.1 81.1 64.8-92.0 4.7 0.1 0.7

pri_vocab

   àÃÔèÁμ Œ¹ ≤33 91.6 82.3-96.9 87.5 71.0-96.5 8.1 0.1 0.8

   »Ò¹¡ÅÒ§ ≤32 100 97.4-100 89.2 74.6-97.0 9.2 0.0 0.9

   ÃÇÁ ≤33 91.6 82.3-96.9 87.5 71.0-96.5 8.1 0.1 0.8

pri_1

   àÃÔèÁμ Œ¹ ≤7 78.1 60.0-90.7 94.6 81.8-99.3 14.4 02 0.7

   »Ò¹¡ÅÒ§ ≤7 90.2 76.9-97.3 94.6 81.8-99.3 16.7 0.1 0.8

   ÃÇÁ ≤7 84.9 74.6-92.2 94.6 81.8-99.3 15.7 0.1 0.8
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äÇáÅÐ¤ÇÒÁ¨íÒà¾ÒÐ ÃŒÍÂÅÐ 62.9, 81.1 μÒÁÅíÒ´Ñº) 
«Öè§¨ÐμÃ§¡Ñº¨Ø´μ Ñ´·Õè ≤23 ·Õè»³ÔμÒ ÅÔÁ»ÇÑ²¹Ð
áÅÐ¤³Ð ¹íÒàÊ¹Íã¹¼ÙŒàÃÔèÁÁÕÍÒ¡ÒÃÊÁÍ§àÊ×èÍÁ (¤ÇÒÁ
äÇáÅÐ¤ÇÒÁ¨íÒà¾ÒÐÃŒÍÂÅÐ 67.4, 82 μÒÁÅíÒ´Ñº)2

 Ê‹Ç¹¨Ø´μ Ñ´¢Í§¤Ðá¹¹áºº»ÃÐàÁÔ¹·Ñé§ 
RUDAS, pri_vocab, screen_fruit ÁÕ¤ÇÒÁμÃ§ã¹
ÃÐ´Ñº´Õ ¤ÇÃ¹íÒä»ÈÖ¡ÉÒμ ‹Íä»ã¹ÃÐ´ÑºªØÁª¹ â´Â
»ÃÑº¨Ø´μ Ñ´¤Ðá¹¹μÒÁ¤ÇÒÁàËÁÒÐÊÁ

ÊÃØ»
 áºº»ÃÐàÁÔ¹»°ÁÀÙÁÔ·Õè¤Ñ´¢ŒÍ¤íÒ¶ÒÁ ¤×Í 
ÇÑ¹¹ÕéÇÑ¹ÍÐäÃ ÃÐÅÖ¡¤íÒÈÑ¾· � 3 ¤íÒ Ã‹ÇÁ¡Ñº¨íÒ¹Ç¹
¼ÅäÁŒ»ÃÑº¤Ðá¹¹ ÁÕ¤ÇÒÁáÁ‹¹ÂíÒäÁ‹áμ¡μ ‹Ò§¨Ò¡
áºº»ÃÐàÁÔ¹ RUDAS ã¹¡ÒÃ¤Ñ́ ¡ÃÍ§¼ÙŒ»†ÇÂÊÁÍ§àÊ×èÍÁ
ÊÒÁÒÃ¶¹íÒä»»ÃÐÂØ¡μ�ÊíÒËÃÑº¤Ñ´¡ÃÍ§ã¹ªØÁª¹ä´Œ
Ê‹Ç¹áºº»ÃÐàÁÔ¹»°ÁÀÙÁÔ¨íÒ¹Ç¹ 7 ¢ŒÍ áÅÐ¨íÒ¹Ç¹
¤íÒÈÑ¾·� ÍÒ¨¨Ð¹íÒä»ãªŒ·´àá·¹áºº»ÃÐàÁÔ¹ÁÒμÃ°Ò¹ 
RUDAS ËÃ×Í MMSE ÊíÒËÃÑº¤Ñ´¡ÃÍ§«íéÒ´ŒÇÂ
ºØ¤ÅÒ¡ÃÇÔªÒªÕ¾ã¹¡ÒÃºÃÔ¡ÒÃÃÐ´Ñº»°ÁÀÙÁÔä´Œ
 ¢ŒÍ í̈Ò¡Ñ́  äÁ‹ä Œ́ÇÔà¤ÃÒÐË�áÂ¡»̃¨ Ñ̈Â¢Í§ÍÒÂØ
áÅÐÃÐ´Ñº¡ÒÃÈÖ¡ÉÒμ‹Í Ǿ̈ μ Ñ́ ¢Í§¤Ðá¹¹áºº·´ÊÍº

¡Ôμμ Ô¡ÃÃÁ»ÃÐ¡ÒÈ
 ä´ŒÃÑº·Ø¹Ê¹ÑºÊ¹Ø¹¨Ò¡ÊíÒ¹Ñ¡§Ò¹¤³Ð
¡ÃÃÁ¡ÒÃÇÔ̈ ÑÂáË‹§ªÒμ Ô »‚ ¾.È. òõõù ¢Í¢Íº¾ÃÐ¤Ø³
á¾·Â�ËÞÔ§¨ÃÃÂÒ¾Ã à ṎÂÁà¨ÃÔÞ¡ØÅ áÅÐ·ÕÁÇÔ̈ ÑÂ¨Ò¡
âÃ§¾ÂÒºÒÅÊÇ¹»ÃØ§ á¾·Â�ËÞÔ§¹ÇÅÊ¡Å à·¾ÃÑ¡É �
áÅÐ·Õ Á ÇÔ ¨Ñ Â ¨ Ò¡ âÃ §¾ÂÒºÒÅ Ô̈μ à Ç ªÊ§¢ÅÒ
ÃÒª¹¤ÃÔ¹·Ã �ã¹¡ÒÃà¡çºÃÇºÃÇÁ¢ŒÍÁÙÅ 
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Í§¤�»ÃÐ¡Íº¢Í§¡ÒÃàÃÕÂ¡ª×èÍÀÒ¾ ã¹Ê‹Ç¹¢Í§ÀÒÉÒ
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¡ÒÃÈÖ¡ÉÒ¤ÃÑé§¹Õé¾ºÇ‹Ò¨Ø´μ Ñ´¢Í§¤Ðá¹¹·ÕèÃÐ´Ñº¡ÒÃ
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