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À≈—°°“√·≈–‡Àµÿº≈: ‚√§°√–¥Ÿ°æ√ÿπ„π µ√’«—¬À¡¥
ª√–®”‡¥◊Õπ‡ªìπ‚√§∑’Ë¡’§«“¡ ”§—≠ °“√µ√«®À“§à“§«“¡
Àπ“·πàπ¢Õß°√–¥Ÿ° (Bone mineral density-BMD) ‡ªìπ°“√
µ√«®∑’Ë‡ªìπ gold standard „π°“√«‘π‘®©—¬‚√§°√–¥Ÿ°æ√ÿπ ·µà
°“√µ√«®‚¥¬«‘∏’¥—ß°≈à“«¡’§à“„™â®à“¬ Ÿß ‚√ßæ¬“∫“≈»√’π§√‘π∑√å
‰¥âæ—≤π“‡§√◊ËÕß¡◊Õ‡æ◊ËÕ„™â„π°“√§—¥°√ÕßºŸâªÉ«¬‚√§°√–¥Ÿ°æ√ÿπ
Khon Kaen Osteoporosis Study scoring system (KKOS) ·≈–
æ∫«à“ ‡§√◊ËÕß¡◊Õ¥—ß°≈à“«¡’ §à“§«“¡‰«√âÕ¬≈– 70 §«“¡®”‡æ“–
√âÕ¬≈– 73  ·≈– Receiver operating characteristic (ROC) curve
0.73
«—µ∂ÿª√– ß§å: „π°“√∑”°“√»÷°…“π’È‡æ◊ËÕ∑¥ Õ∫§«“¡
πà“‡™◊ËÕ∂◊Õ¢Õß°“√„™â ‡§√◊ËÕß¡◊Õ KKOS scoring system ‡æ◊ËÕ
§—¥°√ÕßÀ“§«“¡‡ ’Ë¬ß¢Õß¿“«–°√–¥Ÿ°æ√ÿπ „π µ√’ ŸßÕ“¬ÿ
∑’Ë¡’Õ“¬ÿ µ—Èß·µà 60 ªï „π®—ßÀ«—¥¢Õπ·°àπ
√Ÿª·∫∫°“√»÷°…“: Retrospective diagnostic study
√–‡∫’¬∫«‘∏’«‘®—¬: ‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈®“°‡«™√–‡∫’¬π µ√’ ŸßÕ“¬ÿ
∑’Ë¡’Õ“¬ÿµ—Èß·µà 60 ªï¢÷Èπ‰ª Õ“»—¬Õ¬Ÿà„π‡¢µ®—ßÀ«—¥¢Õπ·°àπ
‚¥¬„™â¢âÕ¡Ÿ≈ Õ“¬ÿ πÈ”Àπ—° ·≈–º≈°“√µ√«®§«“¡Àπ“·πàπ
¢Õß¡«≈°√–¥Ÿ°∑’Ë¡’Õ¬Ÿà „π·ºπ°‡«™»“ µ√åπ‘« ‡§≈’¬√å
‚√ßæ¬“∫“≈»√’π§√‘π∑√å §≥–·æ∑¬»“ µ√å  ¡À“«‘∑¬“≈—¬
¢Õπ·°àπ ¬âÕπÀ≈—ß 3 ªï
º≈°“√»÷°…“:  “¡“√∂√«∫√«¡¢âÕ¡Ÿ≈‰¥â∑—Èß ‘Èπ®”π«π 487
√“¬ Õ“¬ÿ‡©≈’Ë¬ 75.7+5.3 ªï πÌÈ“Àπ—°‡©≈’Ë¬ 51.7+8.8 °‘‚≈°√—¡
§«“¡™ÿ°¢Õß‚√§°√–¥Ÿ°æ√ÿπ ‚¥¬«‘π‘®©—¬®“°°“√µ√«®«—¥
§«“¡Àπ“·πàπ¢Õß°√–¥Ÿ°∑’Ë∫√‘‡«≥§Õ°√–¥Ÿ° –‚æ° (femoral
neck) ¥â«¬‡§√◊ËÕß Lunar DPX-IQ §‘¥‡ªìπ√âÕ¬≈– 27.10 °“√»÷°…“
§—¥°√Õß‚¥¬„™â KKOS ‚¥¬„™â§à“§–·ππ√«¡´÷Ëß§”π«≥∑“ß

Background: Osteoporosis is a major public health

problem resulting in disability, deformity, pain and fractures.

The “gold standard” for osteoporosis is the bone mineral

density (BMD) measurement; however bone densitometers

are not widely available and the cost of measurement is

high. As a solution, the “Khon Kaen Osteoporosis Study

Scoring System (KKOS)” screening tool for osteoporosis

was developed.  A study of the KKOS index indicated

a sensitivity and specificity of 70 and 73 percent,

respectively.  The receiver operating characteristic (ROC)

curve was 0.73.

Objectives: The purpose of this study then was to validate

the KKOS scoring index for osteoporosis screening in Khon

Kaen province in elderly women age>60 years of age.

Design: Retrospective diagnostic study

Methodology: The data was retrospectively collected

from 487  medical records (at the Department of Nuclear

Medicine, Srinagarind Hospital) of elderly women  of  >60

years of age who resided in Khon Kaen province between

2004 and 2007.  Body weight, age and BMD were used to

calculate the KKOS score.

Results:  Included were 487 menopausal women  of >60

years of age (mean 75.7+5.3). Mean weight was 51.7+8.8

kg. The prevalence of osteoporosis, as per bone mineral

density of the femoral neck by Lunar DPX-IQ densitometer,

was 27.10 percent.  The KKOS score was calculated

basing on age and weight.  Individuals with a KKOS score

<-1 were classified as having a high risk of osteoporosis.

The KKOS score at the cut-off of <-1 had a respective
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 ∂‘µ‘®“°Õ“¬ÿ·≈–πÈ”Àπ—° À“°§à“§–·ππ√«¡¡’§à“πâÕ¬°«à“
À√◊Õ‡∑à“°—∫ -1 ®—¥‡ªìπ°≈ÿà¡∑’Ë¡’§«“¡‡ ’Ë¬ß ŸßµàÕ°“√‡°‘¥
‚√§°√–¥Ÿ°æ√ÿπ¡’√âÕ¬≈– 91.37 ·≈–æ∫«à“‡§√◊ËÕß¡◊Õπ’È¡’
§«“¡‰« Ÿß∂÷ß√âÕ¬≈– 98.48 ·µà¡’§«“¡®”‡æ“–‡æ’¬ß√âÕ¬≈–
11.27 positive predictive value √âÕ¬≈– 29.21 negative
predictive value √âÕ¬≈– 34.91 ·≈– Receiver operating
characteristic (ROC) curve ‡∑à“°—∫ 0.700
 √ÿª: ·¡â«à“ KKOS scoring system ‡ªìπ‡§√◊ËÕß¡◊Õ∑’Ë¡’§«“¡‰« Ÿß
·µà¡’§«“¡®”‡æ“– ·≈– positive predictive value µÌË“ ¥—ßπ—Èπ
KKOS scoring system ®÷ß‰¡à‡À¡“–‡ªìπ‡§√◊ËÕß¡◊Õ«‘π‘®©—¬
‚√§°√–¥Ÿ°æ√ÿπ·µà “¡“√∂„™â‡ªìπ‡§√◊ËÕß¡◊Õ§—¥°√Õß °àÕπ∑”
°“√µ√«®À“§à“§«“¡Àπ“·πàπ¢Õß°√–¥Ÿ°„π µ√’ ŸßÕ“¬ÿ‰¥â

»√’π§√‘π∑√å‡«™ “√ 2552; 24(1): 9-16 • Srinagarind Med J 2009; 24(1): 9-16

sensitivity and specificity of 98.48 and 11.27%.  The

respective positive and negative predictive value was

29.21 and 34.91%.  The area under the curve was 0.70.

Conclusion:  Although the KKOS scoring system has very

high sensitivity for screening osteoporosis, the specificity

and positive predictive value are low.  The index may not

be sufficiently definitive for diagnosis but be more useful

as a screening tool for detecting osteoporosis before

prescribing bone mineral density measurements in elderly

women.

Keywords: Khon Kaen Osteoporosis Study scoring

system, Osteoporosis, Elderly woman, Screening

∫∑π”

ºŸâªÉ«¬‚√§°√–¥Ÿ°æ√ÿπ (Osteoporosis)  à«π„À≠àæ∫‰¥â„π
 µ√’«—¬À¡¥ª√–®”‡¥◊Õπ ‡ªìπ¿“«–∑’Ë¡’§«“¡ ”§—≠‡π◊ËÕß®“°
‡ªìπ “‡Àµÿ¢Õß°“√‡°‘¥°√–¥Ÿ°À—°ßà“¬°«à“§πª°µ‘ ·≈–
°“√√—°…“∑”‰¥â¬“° ¡’¿“«–·∑√°´âÕπ¡“° ·≈–§à“„™â®à“¬
„π°“√√—°…“ Ÿß ´÷Ëß‡ªìπªí≠À“¥â“π “∏“√≥– ÿ¢∑’Ë ”§—≠¢Õß
ª√–‡∑» ®“°°“√»÷°…“√«∫√«¡¢âÕ¡Ÿ≈„π√æ.»√’π§√‘π∑√åæ∫«à“
§«“¡™ÿ° (prevalence) „π µ√’Õ“¬ÿ¡“°°«à“ 45 ªï¡’¿“«–
‚√§°√–¥Ÿ°æ√ÿπ√âÕ¬≈– 331 ·≈–„π°≈ÿà¡Õ“¬ÿ¡“°°«à“ 60 ªï¡’
§«“¡™ÿ°√âÕ¬≈– 51 „π∫“ß°“√»÷°…“°≈ÿà¡Õ“¬ÿ¡“°°«à“ 60 ªï
¡’§«“¡™ÿ°ª√–¡“≥√âÕ¬≈– 402 ºŸâªÉ«¬∑’Ë¡’¿“«–¥—ß°≈à“«¡’
§«“¡‡ ’Ë¬ßµàÕ°“√‡°‘¥°√–¥Ÿ°À—°¡“°°«à“§πª°µ‘‚¥¬‡©æ“–
°√–¥Ÿ°À—°∫√‘‡«≥ –‚æ° ·≈–°√–¥Ÿ° —πÀ≈—ß „π¿“«–°√–¥Ÿ°À—°
∫√‘‡«≥ –‚æ° (Osteoporotic hip fracture) ‡ªìπ¿“«–∑’Ë¡’§«“¡
 ”§—≠·≈–‡ªìπªí≠À“µàÕ “∏“√≥– ÿ¢¢Õßª√–‡∑»  ¡’°“√»÷°…“
æ∫«à“ Õÿ∫—µ‘°“√≥å°“√‡°‘¥ Osteoporotic hip fractures ∑—Ë«‚≈°
¡’ 1.7 ≈â“π§π ·≈–æ∫«à“√âÕ¬≈– 50 Õ“»—¬Õ¬Ÿà„π∑«’ª‡Õ‡™’¬3

®“°°“√»÷°…“¢Õß The Asian Osteoporosis Study (AOS)
∑’Ë»÷°…“·∫∫ multi-center study æ∫«à“„πª√–‡∑»‰∑¬¡’
Õÿ∫—µ‘°“√≥å¢Õß Osteoporotic hip fractures „π µ√’∑’Ë¡’Õ“¬ÿ
¡“°°«à“ 50 ªï 289 √“¬ µàÕª√–™“°√ 100,000 §π4 ®“°¢âÕ¡Ÿ≈
¥—ß°≈à“«°“√§—¥°√ÕßºŸâªÉ«¬∑’Ë¡’¿“«–°√–¥Ÿ°æ√ÿπ®÷ß¡’§«“¡®”‡ªìπ
‡æ◊ËÕ∑’Ë®– “¡“√∂„Àâ°“√√—°…“ºŸâªÉ«¬µ—Èß·µà„π√–¬–·√°‰¥â
°“√µ√«®À“¡«≈°√–¥Ÿ° (Bone mineral density-BMD) ‡ªìπ
°“√µ√«®∑’Ë¡’§«“¡®”‡ªìπ„π°“√«‘π‘®©—¬‚√§°√–¥Ÿ°æ√ÿπ

·µà„π°“√µ√«®‚¥¬«‘∏’¥—ß°≈à“«¡’§à“„™â®à“¬ Ÿß ·≈–‰¡à “¡“√∂
∑”‰¥â„π∑ÿ° ∂“πæ¬“∫“≈„πª√–‡∑»‰∑¬ µàÕ¡“‰¥â¡’°“√æ—≤π“
‡§√◊ËÕß¡◊Õ‡æ◊ËÕ„™â„π°“√§—¥°√ÕßºŸâªÉ«¬«à“¡’§«“¡‡ ’Ë¬ß„π°“√
‡ªìπ‚√§°√–¥Ÿ°æ√ÿπ‡æ◊ËÕ∑’Ë®–π”‰ª Ÿà°“√µ√«® BMD µàÕ‰ª
∑’Ë‡ªìπ∑’Ë√Ÿâ®—°°—π ‰¥â·°à  Simple Calculated Osteoporosis
Risk Estimation (SCORE)5,6 Osteoporosis Risk Assessment
Instrument (ORA-I)7, The Dubbo Osteoporosis Epidemiology
Study (DOES)8-10 À√◊Õ DOEScore risk score. The osteoporosis
prescreening risk assessment (OPERA) index11 Õ◊ËπÊ ‡™àπ
FOSTA, SOFSURF, FNBMD index12

‡§√◊ËÕß¡◊Õ∑’Ë‰¥â√—∫°“√æ—≤π“·≈–‰¥â√—∫§«“¡π‘¬¡®“°
§π‡Õ‡™’¬¡“°∑’Ë ÿ¥ §◊Õ Osteoporosis Self-assessment Tools for
Asians (OSTA)13 ¡’°“√»÷°…“·≈–‡ª√’¬∫‡∑’¬∫∂÷ß sensitivity,
specificity ·≈– ROC curve ¢Õß‡§√◊ËÕß¡◊Õ‡À≈à“π’È7 æ∫«à“¡’§«“¡
„°≈â‡§’¬ß°—π¡“° ‚¥¬æ∫«à“¡’§«“¡‰« (sensitivity) ª√–¡“≥
√âÕ¬≈– 88 §«“¡®”‡æ“– (specificity) ª√–¡“≥√âÕ¬≈– 45  ROC
curve Õ¬Ÿà„π™à«ßª√–¡“≥ 0.74-0.76

‚√ßæ¬“∫“≈»√’π§√‘π∑√å ‰¥âæ—≤π“‡§√◊ËÕß¡◊Õ‡æ◊ËÕ„™â„π
°“√§—¥°√ÕßºŸâªÉ«¬∑’Ë¡’™◊ËÕ«à“ Khon Kaen Osteoporosis Study
scoring system (KKOS)1 ‡æ◊ËÕπ”¡“„™â„π§π‰∑¬ „π‡∫◊ÈÕßµâπ
ºŸâæ—≤π“‰¥â∑”°“√ validation ‡§√◊ËÕß¡◊Õæ∫«à“¡’§«“¡‰« √âÕ¬≈–
70 §«“¡®”‡æ“– √âÕ¬≈– 73 ·≈– ROC curve 0.72-0.74
®“°°“√ ◊∫§âπ¢âÕ¡Ÿ≈·≈–∑∫∑«π«√√≥°√√¡ æ∫«à“‡§√◊ËÕß¡◊Õ
π’È¬—ß‰¡à‡§¬¡’°“√»÷°…“·≈–∑¥ Õ∫§«“¡∂Ÿ°µâÕß‚¥¬ºŸâ∑”°“√
»÷°…“Õ◊Ëπ∑’Ë‰¡à„™àºŸâ∑’Ëæ—≤π“‡§√◊ËÕß¡◊Õπ’È‡Õß ¡“°àÕπ ·≈–®”π«π
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ª√–™“°√∑’Ë∑”°“√»÷°…“¢Õß°“√»÷°…“¥—ß°≈à“«¡’®”π«ππâÕ¬
·≈–‰¡à‡æ’¬ßæÕ„π°“√«‘‡§√“–ÀåÀ“§«“¡∂Ÿ°µâÕß¢Õß‡§√◊ËÕß¡◊Õ
¥—ß°≈à“«‰¥â ¥—ßπ—Èπ°“√»÷°…“π’È‰¥â®—¥∑”¢÷Èπ ‡æ◊ËÕ∑¥ Õ∫§«“¡
∂Ÿ°µâÕß·≈–À“§«“¡‰« (sensitivity) §«“¡®”‡æ“– (specificity),
positive and negative predictive values, positive and negative
likelihood ratio ·≈– ROC curve ¢Õß°“√„™â KKOS scoring
system „πºŸâÀ≠‘ß ŸßÕ“¬ÿ∑’Ë¡’Õ“¬ÿ¡“°°«à“ 60 ªï‡æ◊ËÕ§—¥°√Õß
À“¿“«–°√–¥Ÿ°æ√ÿπ‚¥¬„™â°≈ÿà¡ª√–™“°√∑’Ë¡’®”π«π¡“°
‡æ’¬ßæÕ„π°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈ ·≈– ¡’§à“ T-score ¢Õß BMD
¢Õß femoral neck ‡ªìπ gold standard

√–‡∫’¬∫«‘∏’«‘®—¬

Research design: Retrospective diagnostic study
Population:  µ√’ ŸßÕ“¬ÿ∑’Ë¡’Õ“¬ÿµ—Èß·µà 60 ªï¢÷Èπ‰ª∑’Ë

Õ“»—¬Õ¬Ÿà„π®—ßÀ«—¥¢Õπ·°àπ ·≈–¡“√—∫°“√µ√«®√—°…“∑’Ë
‚√ßæ¬“∫“≈»√’π§√‘π∑√å √«∫√«¡¢âÕ¡Ÿ≈ ®“°‡«™√–‡∫’¬π ‚¥¬
„™â¢âÕ¡Ÿ≈ Õ“¬ÿ πÈ”Àπ—° ·≈– º≈°“√µ√«®§«“¡Àπ“·πàπ¢Õß
°√–¥Ÿ° (BMD) ∑’Ë¡’Õ¬Ÿà„π·ºπ°‡«™»“ µ√åπ‘«‡§≈’¬√å ‚√ßæ¬“∫“≈
»√’π§√‘π∑√å §≥–·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ
¬âÕπÀ≈—ß ®“°ªï æ.». 2547 ∂÷ß 2550

°“√»÷°…“π’È„™â°≈ÿà¡ª√–™“°√™à«ßÕ“¬ÿ¥—ß°≈à“«‡π◊ËÕß®“°
„π°“√»÷°…“¢ÕßºŸâæ—≤π“‡§√◊ËÕß¡◊Õπ’Èæ∫«à“ °“√„™â‡§√◊ËÕß¡◊Õπ’È
„π µ√’«—¬À¡¥ª√–®”‡¥◊Õπ∑’Ë¡’Õ“¬ÿµ—Èß·µà 60 ªï¢÷Èπ ®–¡’§«“¡‰«
 Ÿß ÿ¥ (√âÕ¬≈– 78) „π°“√«‘π‘®©—¬‚√§°√–¥Ÿ°æ√ÿπ ·µà®”π“π
ª√–™“°√ ¢Õß°“√»÷°…“¥—ß°≈à“«1 ¡’πâÕ¬ ·≈–Õ“®‰¡à‡æ’¬ßæÕ
„π°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈∑’Ë∂Ÿ°µâÕß ¥—ßπ—Èπ°“√»÷°…“π’È®÷ß„™â°≈ÿà¡
ª√–™“°√™à«ßÕ“¬ÿ¥—ß°≈à“« „π®”π«π∑’Ë‡æ’¬ßæÕ„π°“√«‘‡§√“–Àå

‡°≥±å°“√§—¥‡≈◊Õ°ºŸâªÉ«¬‡¢â“ß“π«‘®—¬ (Inclusion
criteria)

 µ√’ ŸßÕ“¬ÿ∑’Ë¡’Õ“¬ÿµ—Èß·µà 60 ªï¢÷Èπ‰ª¡’ ÿ¢¿“æ·¢Áß·√ß
Õ“»—¬Õ¬Ÿà„π‡¢µ®—ßÀ«—¥¢Õπ·°àπ ·≈–¡’º≈°“√µ√«®¡«≈
°√–¥Ÿ°∑’Ë∫√‘‡«≥ femoral neck region (Bone mineral density-
BMD) ∑ÿ°√“¬

‡°≥±å°“√§—¥ºŸâªÉ«¬ÕÕ°®“°ß“π«‘®—¬ (Exclusion
criteria)

 µ√’∑’Ë‡ªìπ‡π◊ÈÕßÕ°°√–¥Ÿ° ¡–‡√Áß¢Õß°√–¥Ÿ° ‚√§∑“ß
metabolic bone ∑”„Àâ‰¡à “¡“√∂µ√«®§«“¡Àπ“·πàπ¢Õß
°√–¥Ÿ°¥â«¬‡§√◊ËÕß DEXA ‰¥â

°≈ÿà¡µ—«Õ¬à“ß

¢π“¥¢Õß°≈ÿà¡µ—«Õ¬à“ß∑’Ë®–µâÕß„™âÀ“°‡§√◊ËÕß¡◊Õπ’È¡’
§«“¡‰«Õ¬à“ßπâÕ¬√âÕ¬≈– 70 ∂÷ß 95 ®“°°“√»÷°…“°àÕπÀπâ“π’È
§«“¡™ÿ°¢Õß‚√§°√–¥Ÿ°æ√ÿπ„π µ√’«—¬À¡¥ª√–®”‡¥◊Õπ∑’Ë
¡’Õ“¬ÿ¡“°°«à“ 60 ªïÕ¬Ÿà√–À«à“ß√âÕ¬≈– 35-556, 2 ‚¥¬¬Õ¡√—∫
§«“¡§≈“¥‡§≈◊ËÕπ√âÕ¬≈– 5 ‡π◊ËÕß®“°°“√»÷°…“°àÕπÀπâ“π’È
„π°“√„™â‡§√◊ËÕß¡◊Õ§—¥°√Õß·∫∫µà“ßÊ ‰¥â·°à SCORE ORAI,
OSTA sensitivity ¢Õß‡§√◊ËÕß¡◊Õ∑—Èß  “¡ª√–¡“≥√âÕ¬≈– 90
·≈–®“°°“√»÷°…“„π°≈ÿà¡ª√–™“°√∑’Ë¡’§«“¡§≈“¬§≈÷ß°—π2

æ∫«à“¡’§«“¡™ÿ°¢Õß‚√§°√–¥Ÿ°æ√ÿπ√âÕ¬≈– 40
¥—ßπ—Èπ¢π“¥¢Õß°≈ÿà¡µ—«Õ¬à“ß„π°“√»÷°…“π’È∂â“„™â∑’Ë

§«“¡™ÿ°√âÕ¬≈– 35 §«“¡‰«„π°“√µ√«®∑’Ë√âÕ¬≈– 90 ·≈–
¬Õ¡√—∫§à“§«“¡§≈“¥‡§≈◊ËÕπ∑’Ë√âÕ¬≈– 5 ´÷Ëß ¡’§à“‡∑à“°—∫
396 √“¬

‡§√◊ËÕß¡◊Õ∑’Ë„™â„π°“√»÷°…“: Khon Kaen Osteoporosis
Study scoring system (KKOS index) ‚¥¬°“√π”§à“§–·ππ
∑’Ë‰¥â®“°°“√√«¡ age score °—∫ weight score (‚¥¬‡∑’¬∫®“°
µ“√“ß KKOS scoring system-¿“§ºπ«°) ·≈–°”Àπ¥§à“°“√
„Àâ‡°≥±å°“√«‘π‘®©—¬«à“¡’§«“¡‡ ’Ë¬ß„π°“√‡ªìπ‚√§°√–¥Ÿ°æ√ÿπ
‡¡◊ËÕ§à“§–·ππ¡’§à“πâÕ¬°«à“À√◊Õ‡∑à“°—∫ -1

Gold standard investigation: °“√µ√«®¡«≈°√–¥Ÿ°
(Bone mineral density-BMD) ®“° femoral neck region ‚¥¬
°“√„™â‡§√◊ËÕß LUNAR DPX-IQ densitometer (LUNAR
Corporation, Madison, WI, USA)

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈
«‘‡§√“–ÀåÀ“§«“¡‰« §«“¡®”‡æ“–  positive predictive

value, negative predictive value, accuracy, positive and
negative likelihood ratio ·≈– À“ §à“ area under the curve
¢Õß°“√„™â KKOS scoring system °“√«‘‡§√“–Àå„™â  program
Microsoft˙ Office Excel 2003 SP2 ·≈– SPSS 15.0 for
Windows Evaluation version

º≈°“√»÷°…“

 µ√’ ŸßÕ“¬ÿ∑’Ë¡’Õ“¬ÿµ—Èß·µà 60 ªï¢÷Èπ‰ª Õ“»—¬Õ¬Ÿà„π‡¢µ
®—ßÀ«—¥¢Õπ·°àπ ·≈–‰¥â√—∫°“√µ√«®¡«≈°√–¥Ÿ°∑’Ë‡¢â“‡°≥±å
°“√§—¥‡≈◊Õ°ºŸâªÉ«¬‡¢â“ß“π«‘®—¬∑’Ë¡’¢âÕ¡Ÿ≈Õ¬Ÿà„π·ºπ°‡«™»“ µ√å
π‘«‡§≈’¬√å  ‚√ßæ¬“∫“≈»√’π§√‘π∑√å §≥–·æ∑¬»“ µ√å
¡À“«‘∑¬“≈—¬¢Õπ·°àπ ¬âÕπÀ≈—ß ®“°ªï æ.». 2547 ∂÷ß 2550
¡’®”π«π 487 √“¬ Õ“¬ÿ‡©≈’Ë¬ 73.7 ªï (60-91 ªï) πÈ”Àπ—°‡©≈’Ë¬
51.7 °‘‚≈°√—¡ (28-83 °‘‚≈°√—¡) §«“¡™ÿ°¢Õß‚√§°√–¥Ÿ°æ√ÿπ
®“°°“√µ√«®¡«≈°√–¥Ÿ°¡’√âÕ¬≈– 27.1 (132 §π)
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º≈°“√»÷°…“„π‡∫◊ÈÕßµâπæ∫«à“°“√„™â‡°≥±å KKOS score
< -1 ‡æ◊ËÕ§—¥°√Õß µ√’∑’Ë¡’Õ“¬ÿµ—Èß·µà 60 ªïµàÕ§«“¡‡ ’Ë¬ß
„π°“√‡ªìπ‚√§°√–¥Ÿ°æ√ÿππ—ÈπÕ“®‰¡à‡À¡“– ¡ ‡π◊ËÕß®“°·¡â«à“
‡§√◊ËÕß¡◊Õ®–¡’§«“¡‰« Ÿß ·µà¡’§«“¡®”‡æ“– ·≈– positive
predictive value ∑’ËµÌË“¡“° ‡¡◊ËÕæ‘®“√≥“∂÷ß ROC ®–æ∫«à“
∂â“„™â‡°≥±å KKOS score < -6.5„Àâ‡ªìπ µ√’∑’Ë¡’§«“¡‡ ’Ë¬ß Ÿß
„π°“√‡ªìπ‚√§°√–¥Ÿ°æ√ÿπ ®–„Àâ§à“∑“ß diagnostic value
∑’Ë‡À¡“– ¡¡“°°«à“ (µ“√“ß∑’Ë 2)

µ“√“ß∑’Ë 1 · ¥ßº≈°“√µ√«®À“ µ√’«—¬À¡¥ª√–®”‡¥◊Õπ∑’Ë¡’Õ“¬ÿµ—Èß·µà 60 ªï¢÷Èπ‰ª ∑’Ë¡’§«“¡‡ ’Ë¬ß„π°“√‡ªìπ‚√§°√–¥Ÿ°æ√ÿπ
‚¥¬°“√„™â KKOS scoring system ‚¥¬°“√„™âµ√«® BMD of femoral neck ‡ªìπ Gold standard

Bone mineral density
KKOS scoring system Osteoporosis Non-Osteoporosis total

High risk (< -1) 130 315 445
Low risk (> -1) 2 40 42

total 132 355 487

«‘‡§√“–ÀåÀ“§«“¡‰«‰¥â√âÕ¬≈– 98.48  §«“¡®”‡æ“–‰¥â√âÕ¬≈– 11.27  Positive predictive value ‰¥â√âÕ¬≈– 29.21  Negative predictive value
‰¥â√âÕ¬≈– 95.24  Accuracy ‰¥â√âÕ¬≈– 34.9  Likelihood ratio for positive test ‡∑à“°—∫ 1.109909  ·≈– Likelihood ratio for negative test ‡∑à“°—∫
0.13447  ·≈–§à“ Area under the curve ‰¥â‡∑à“°—∫ 0.700

µ“√“ß∑’Ë 2 · ¥ßº≈°“√µ√«®À“ µ√’«—¬À¡¥ª√–®”‡¥◊Õπ∑’Ë¡’Õ“¬ÿµ—Èß·µà 60 ªï¢÷Èπ‰ª ∑’Ë¡’§«“¡‡ ’Ë¬ß„π°“√‡ªìπ‚√§°√–¥Ÿ°æ√ÿπ
®“°°“√„™â KKOS scoring system ‚¥¬„™â ‡°≥±å KKOS score < -6.5 ‡ªìπ µ√’∑’Ë¡’§«“¡‡ ’Ë¬ß Ÿß

Bone mineral density
† KKOS scoring system Osteoporosis Non-Osteoporosis total

High risk(< -6.5) 93 146 239
Low risk(> -6.5) 39 209 248

total 132 355 487

«‘‡§√“–ÀåÀ“§«“¡‰«‰¥â√âÕ¬≈– 70.45  §«“¡®”‡æ“–‰¥â√âÕ¬≈– 58.87  Positive predictive value ‰¥â√âÕ¬≈– 38.91  Negative predictive value
‰¥â√âÕ¬≈– 84.27  Accuracy ‰¥â√âÕ¬≈– 62.01  Likelihood ratio for positive test ‡∑à“°—∫ 1.713107  ·≈– Likelihood ratio for negative test
‡∑à“°—∫ 0.50184

«‘®“√≥å

ºŸâªÉ«¬‚√§°√–¥Ÿ°æ√ÿπ ‡ªìπ¿“«–∑’Ë¡’§«“¡ ”§—≠
‡π◊ËÕß®“°‡ªìπ “‡Àµÿ¢Õß°“√‡°‘¥°√–¥Ÿ°À—°ßà“¬°«à“§πª°µ‘
‚¥¬‡©æ“–„πµ”·Àπàß°√–¥Ÿ° –‚æ°·≈–°√–¥Ÿ° —πÀ≈—ß à«π‡Õ«

°“√‡°‘¥¿“«–¥—ß°≈à“«¡—°‡°‘¥°—∫ µ√’«—¬À¡¥ª√–®”‡¥◊Õπ ´÷Ëß
‡ªìπ°≈ÿà¡ºŸâ ŸßÕ“¬ÿ‡ªìπ à«π„À≠à·≈–Õ“®¡’‚√§∑“ßÕ“¬ÿ√°√√¡
Õ◊ËπÊ ‡™àπ ‡∫“À«“π §«“¡¥—π ‚√§‰µ ‚√§À—«„®¢“¥‡≈◊Õ¥‡ªìπµâπ
∑”„Àâ°“√√—°…“∑”‰¥â¬“° ¡’¿“«–·∑√° ấÕπ¡“° ·≈–§à“„™â®à“¬



•Õ“§¡  æ√¡¡À“‰™¬ ·≈–§≥– Akom  Prommahachai, et al.
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„π°“√√—°…“ Ÿß ´÷Ëß¡’§«“¡ ”§—≠µàÕ°“√∫√‘°“√ “∏“√≥ ÿ¢
¢Õßª√–‡∑» °“√§—¥°√ÕßºŸâªÉ«¬∑’Ë¡’¿“«–°√–¥Ÿ°æ√ÿπ®÷ß¡’
§«“¡®”‡ªìπ‡æ◊ËÕ®– “¡“√∂„Àâ°“√√—°…“ºŸâªÉ«¬µ—Èß·µà„π
√–¬–·√°‡™àπ°“√ªØ‘∫—µ‘µ—« °“√√—∫ª√–∑“π¬“≈¥°“√ ≈“¬
°√–¥Ÿ° vitamin D calcium supplementation ‡ªìπµâπ °“√µ√«®
À“¡«≈°√–¥Ÿ°‡ªìπ°“√µ√«®∑’Ë¡’§«“¡®”‡ªìπ„π°“√«‘π‘®©—¬
‚√§°√–¥Ÿ°æ√ÿπ∑’Ë‡ªìπ°“√µ√«®¡“µ√∞“π∑Õß (gold standard
investigation for osteoporosis) ·µà„π°“√µ√«®‚¥¬«‘∏’¥—ß°≈à“«
¡’§à“„™â®à“¬ Ÿß ·≈–‰¡à “¡“√∂∑”‰¥â„π∑ÿ° ∂“πæ¬“∫“≈

®“°ªí≠À“¥—ß°≈à“«‰¥â¡’°“√§‘¥§âπ·≈–æ—≤π“‡§√◊ËÕß¡◊Õ
À≈“¬™π‘¥∑’Ë¡’≈—°…≥–„™âß“π‰¥âßà“¬ ª√–À¬—¥  “¡“√∂À“„™â
‰¥âßà“¬‚¥¬∑—Ë«‰ª ·≈–¡’ª√– ‘∑∏‘¿“ææÕ∑’Ë®– “¡“√∂§—¥°√Õß
ºŸâªÉ«¬∑’Ë¡’§«“¡‡ ’Ë¬ßµàÕ°“√‡ªìπ‚√§°√–¥Ÿ°æ√ÿπ °àÕπ∑”°“√
 àßµ√«® bone mineral density ®“°°“√∑∫∑«π«√√≥°√√¡
æ∫«à“„πµà“ßª√–‡∑»¡’‡§√◊ËÕß¡◊Õ∑’Ë∂Ÿ°§‘¥§âπ·≈–æ—≤π“¢÷Èπ
À≈“¬™π‘¥ ‰¥â·°à Simple Calculated Osteoporosis Risk
Estimation (SCORE)5,6 ∑’Ë§‘¥§âπ„πª√–‡∑»·§π“¥“ ªï §.». 1999,
Osteoporosis Risk Assessment Instrument (ORA-I)7 §‘¥§âπ
„πª√–‡∑»·§π“¥“ ªï §.». 2000, The Dubbo Osteoporosis
Epidemiology Study (DOES)8-10  À√◊Õ DOEScore risk score
§‘¥§âπ„πª√–‡∑»ÕÕ ‡µ√‡≈’¬ The osteoporosis prescreening
risk assessment (OPERA) index11 §‘¥§âπ„πª√–‡∑»Õ‘µ“≈’
ªï §.». 2005, the study of osteoporotic fracture simple useful
risk factors SOFSURF14 Õ◊ËπÊ ‡™àπ Age Bulk One or Never
Estrogens (ABONE)15, body weight criterion (WEIGHT)16,
FOSTA, FNBMD index12 ‡§√◊ËÕß¡◊Õ¥—ß°≈à“« ‰¥âæ—≤π“®“°
°≈ÿà¡ª√–™“°√∑’Ë‡ªìπ™“«¬ÿ‚√ª ·≈–Õ‡¡√‘°“‡Àπ◊Õ‡ªìπÀ≈—°
(Caucasian) ́ ÷Ëß¡’≈—°…≥–∑“ß √’√– °“√¥”√ß™’«‘µ °“√√—∫ª√–∑“π
Õ“À“√ ·≈– ‘Ëß·«¥≈âÕ¡∑’Ë·µ°µà“ß®“°™“«‡Õ‡™’¬ ªí®®ÿ∫—π
‡§√◊ËÕß¡◊Õ∑’Ëæ—≤π“®“°°≈ÿà¡ª√–™“°√∑’Ë‡ªìπ™“«‡Õ‡™’¬·≈–‡ªìπ
∑’Ëπ‘¬¡„™â¡“°∑’Ë ÿ¥§◊Õ Osteoporosis Self-assessment Tools for
Asians (OSTA)13 À≈—ß®“°°“√§‘¥§âπ‡§√◊ËÕß¡◊Õ™π‘¥µà“ßÊ
ÕÕ°¡“À≈“¬™π‘¥‰¥â¡’°“√»÷°…“Õ◊ËπÊ µ“¡¡“‡æ◊ËÕµ√«® Õ∫
§«“¡∂Ÿ°µâÕß (validation) ¢Õß‡§√◊ËÕß¡◊Õ‡À≈à“π’Èæ∫«à“ Simple
Calculated Osteoporosis Risk Estimation (SCORE) ∑”°“√
»÷°…“„πª√–‡∑»‡∫≈‡¬’¬¡ ®”π«πª√–™“°√ 4,035 §π7

æ∫«à“‡§√◊ËÕß¡◊Õπ’È¡’§«“¡‰«„πª√–™“°√™à«ßÕ“¬ÿ 45-64 ªï
√âÕ¬≈– 88.5 Õ“¬ÿ¡“°°«à“ 65 ªï √âÕ¬≈– 88.8 §«“¡®”‡æ“–
„πª√–™“°√™à«ßÕ“¬ÿ 45-64 ªï‰¥â√âÕ¬≈– 39.8 Õ“¬ÿ¡“°°«à“
65 ªï‰¥â√âÕ¬≈– 42.3 area under the curve „πª√–™“°√
Õ“¬ÿ 45-64 ªï ‡∑à“°—∫ 0.757  Õ“¬ÿ¡“°°«à“ 65 ªï ‡∑à“°—∫ 0.745
Osteoporosis Risk Assessment Instrument (ORA-I) „π°“√

»÷°…“‡¥’¬«°—πæ∫«à“¡’§«“¡‰«„πª√–™“°√™à«ßÕ“¬ÿ 45-64 ªï
√âÕ¬≈– 88.5 Õ“¬ÿ¡“°°«à“ 65 √âÕ¬≈– 89.2 §«“¡®”‡æ“–
„πª√–™“°√™à«ßÕ“¬ÿ 45-64 ªï‰¥â√âÕ¬≈– 46.2 Õ“¬ÿ¡“°°«à“
65 ªï‰¥â√âÕ¬≈– 44.7 area under the curve „πª√–™“°√
Õ“¬ÿ 45-64 ªï ‡∑à“°—∫ 0.750  Õ“¬ÿ¡“°°«à“ 65 ªï ‡∑à“°—∫ 0.747
The Dubbo Osteoporosis Epidemiology Study (DOES) °“√»÷°…“
¢Õß Nguyen12 „π Sydney, Australia ª√–™“°√‡æ»™“¬
1,581 §π ·≈–À≠‘ß 2,095 §π∑’Ë¡’Õ“¬ÿ¡“°°«à“ 60 ªï æ∫«à“
§à“§«“¡‰«√âÕ¬≈– 61 §«“¡®”‡æ“–‰¥â√âÕ¬≈– 38 positive
predictive value‰¥â√âÕ¬≈– 19 Likelihood ratio for positive test
‡∑à“°—∫ 0.98, the study of osteoporotic fracture simple useful
risk factors SOFSURF „π°“√»÷°…“‡¥’¬«°—π æ∫«à“ §à“§«“¡‰«
√âÕ¬≈– 70 §«“¡®”‡æ“–‰¥â√âÕ¬≈– 30  positive predictive value
‰¥â√âÕ¬≈– 19 Likelihood ratio for positive test ‡∑à“°—∫ 0.99
The osteoporosis prescreening risk assessment (OPERA)
index °“√»÷°…“·∫∫ Multi-center study „πª√–‡∑» Italy11

„πªï §.». 2005 ª√–™“°√‡ªìπÀ≠‘ß«—¬À¡¥ª√–®”‡¥◊ÕπÕ“¬ÿ
¡“°°«à“ 50 ªï 1,522 §π æ∫«à“¡’§à“§«“¡‰« ‰¥â√âÕ¬≈–  88.1
§«“¡®”‡æ“–‰¥â√âÕ¬≈– 60.6 Positive predictive value ‰¥â
√âÕ¬≈– 29  Negative predictive value ‰¥â√âÕ¬≈– 96.5 ·≈–
§à“ Area under the curve ‰¥â‡∑à“°—∫ 0.866, Age Bulk One
or Never Estrogens (ABONE) °“√»÷°…“„πª√–‡∑»®’π ·≈–
 ‘ß§‚ª√å18 ªï §.». 2006 ª√–™“°√‡ªìπÀ≠‘ß«—¬À¡¥ª√–®”‡¥◊Õπ
Õ“¬ÿ¡“°°«à“ 55 ªï 135 §π æ∫«à“¡’§à“§«“¡‰« ‰¥â√âÕ¬≈–  81.8
§«“¡®”‡æ“–‰¥â√âÕ¬≈– 55.9  ·≈–§à“ area under the curve
‰¥â‡∑à“°—∫ 0.700, body weight criterion (WEIGHT) „π°“√»÷°…“
‡¥’¬«°—π æ∫«à“¡’§à“§«“¡‰« ‰¥â√âÕ¬≈– 69.7 §«“¡®”‡æ“–‰¥â
√âÕ¬≈– 77.5  ·≈–§à“ area under the curve ‰¥â‡∑à“°—∫ 0.78,
Osteoporosis Self-assessment Tools for Asians (OSTA) ªí®®ÿ∫—π
‡ªìπ‡§√◊ËÕß¡◊Õ∑’Ëπ‘¬¡„™â¡“°∑’Ë ÿ¥ ¡’°“√»÷°…“∑’Ë∑”„πª√–‡∑»
‰∑¬ ∑’Ë ß¢≈“19 ªï æ.». 2547 ª√–™“°√‡ªìπÀ≠‘ß«—¬À¡¥
ª√–®”‡¥◊ÕπÕ“¬ÿ‡©≈’Ë¬ 55 ªï 388 §π æ∫«à“¡’§à“§«“¡‰«
‰¥â√âÕ¬≈– 93 §«“¡®”‡æ“–‰¥â√âÕ¬≈– 61 ·≈–„π°“√»÷°…“
À≈—ß ÿ¥∑’Ë‡™’¬ß„À¡à20 ªï æ.». 2550 ª√–™“°√‡ªìπÀ≠‘ß«—¬À¡¥
ª√–®”‡¥◊ÕπÕ“¬ÿ 45 ∂÷ß 87 ªï 315 §π æ∫«à“¡’§à“§«“¡‰«
‰¥â√âÕ¬≈– 40.6 §«“¡®”‡æ“–‰¥â√âÕ¬≈– 72.0 ®“°¢âÕ¡Ÿ≈
¥—ß°≈à“«®–æ∫«à“ ≥ ªí®®ÿ∫—π¬—ß‰¡à¡’‡§√◊ËÕß¡◊Õ™π‘¥„¥∑’Ë‡À¡“– ¡
°—∫°“√§—¥°√Õß‚√§°√–¥Ÿ°æ√ÿπ„π µ√’«—¬À¡¥ª√–®”‡¥◊Õπ‰¥â
Õ¬à“ß∂Ÿ°µâÕß·¡àπ¬”∑’Ë ÿ¥°àÕπ°“√ àßµ√«®«—¥§«“¡Àπ“·πàπ
¢Õß°√–¥Ÿ°

„πª√–‡∑»‰∑¬æ∫«à“®“°°“√»÷°…“¢Õß ©—µ√‡≈‘»
æß…å‰™¬°ÿ≈1 ´÷Ëß‡ªìπºŸâ§‘¥§âπ KKOS scoring system ∑’Ë‡ªìπÕ’°
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‡§√◊ËÕß¡◊ÕÀπ÷Ëß∑’Ëæ—≤π“®“°°≈ÿà¡ª√–™“°√∑’Ë‡ªìπ§π‰∑¬ ‚¥¬
¡’ºŸâ‡¢â“√à«¡°“√»÷°…“∑—Èß ‘Èπ®”π«π 322 §π Õ“¬ÿµ—Èß·µà 45
ªï¢÷Èπ‰ª ‰¥â·∫àßºŸâ‡¢â“√à«¡°“√»÷°…“ÕÕ°‡ªìπ 2 °≈ÿà¡ ‚¥¬
«‘∏’°“√ ÿà¡ °≈ÿà¡·√° (°≈ÿà¡æ—≤π“) ®”π«π 130 §π ·≈–°≈ÿà¡
∑’Ë Õß (°≈ÿà¡∑¥ Õ∫) ®”π«π 192 §π ‚¥¬∑”°“√µ√«®«—¥§«“¡
Àπ“·πàπ¢Õß°√–¥Ÿ°∑’Ë∫√‘‡«≥°√–¥Ÿ° –‚æ°·≈–°√–¥Ÿ° —πÀ≈—ß
√–¥—∫‡Õ« º≈°“√»÷°…“æ∫«à“§«“¡™ÿ°¢Õß‚√§°√–¥Ÿ°æ√ÿπ
§‘¥‡ªìπ√âÕ¬≈– 11 ∑’Ë∫√‘‡«≥°√–¥Ÿ° –‚æ° ·≈–√âÕ¬≈– 32
®“°°“√«—¥∑’Ë°√–¥Ÿ° —πÀ≈—ß√–¥—∫‡Õ« ®“°°“√»÷°…“æ∫«à“
‡§√◊ËÕß¡◊Õπ’È¡’§à“§«“¡‰«√âÕ¬≈– 70 §«“¡®”‡æ“–‰¥â√âÕ¬≈– 73
area under the curve 0.72-0.74 ‚¥¬„π°≈ÿà¡ µ√’Õ“¬ÿµ—Èß·µà 60
ªï¢÷Èπ‰ª æ∫«à“°“√„™â KKOS index ‰¥â§à“§«“¡‰«√âÕ¬≈– 44
§«“¡®”‡æ“–‰¥â√âÕ¬≈– 78 „π°“√»÷°…“¥—ß°≈à“« ≈—°…≥–¢Õß
ª√–™“°√¡’§«“¡§≈â“¬§≈÷ß°—∫°“√»÷°…“§√—Èßπ’È ‡π◊ËÕß®“°
ª√–™“°√∑’Ë∑”°“√»÷°…“Õ“»—¬Õ¬Ÿà„π®—ßÀ«—¥¢Õπ·°àπ‡À¡◊Õπ°—π
·µà„π°“√»÷°…“¢ÕßºŸâ§‘¥§âπ‡§√◊ËÕß¡◊Õ√«∫√«¡ µ√’Õ“¬ÿ√–À«à“ß
45 ∂÷ß 59 ªï √à«¡„π°“√»÷°…“¥â«¬ ®“°°“√‡ª√’¬∫°—∫°“√»÷°…“
¢ÕßºŸâ§‘¥§âπ‡§√◊ËÕß¡◊Õ ®–æ∫«à“ diagnostic value ¡’§«“¡
·µ°µà“ß°—πÕ¬à“ß¡“° ´÷ËßÕ“®‡ªìπº≈®“°≈—°…≥–¢Õß°≈ÿà¡
ª√–™“°√ ®”π«πª√–™“°√∑’Ë√à«¡°“√»÷°…“ ·≈–§«“¡™ÿ°¢Õß
‚√§°√–¥Ÿ°æ√ÿπ¢Õß°“√»÷°…“∑’Ë·µ°µà“ß°—π

®“°°“√»÷°…“π’Èæ∫«à“ ‡°≥±å∑’Ë‡À¡“– ¡ (cut off point)
∑’Ë “¡“√∂„Àâ§à“∑“ß diagnostic value ∑’Ë¬Õ¡√—∫‰¥â„π°≈ÿà¡ µ√’
Õ“¬ÿµ—Èß·µà 60 ªï¢÷Èπ‰ª§◊Õ -6.5 ‚¥¬‡°≥±å¥—ß°≈à“« ®–∑”„Àâ
‡§√◊ËÕß¡◊Õπ’È¡’§à“§«“¡‰«√âÕ¬≈– 70.45 §«“¡®”‡æ“–‰¥â√âÕ¬≈–
58.87 Positive predictive value ‰¥â√âÕ¬≈– 38.91 Negative
predictive value ‰¥â√âÕ¬≈– 84.27 Accuracy ‰¥â√âÕ¬≈– 62.01
´÷Ëß§à“§«“¡‰«∑’Ë‰¥â¡’§à“„°≈â‡§’¬ß°—∫º≈°“√»÷°…“¢ÕßºŸâ§‘¥§âπ
‡§√◊ËÕß¡◊Õπ’È ·≈–§à“§«“¡®”‡æ“– √à«¡∂÷ß Positive predictive
value, Negative predictive value ·≈– Accuracy Õ¬Ÿà„π‡°≥±å
∑’Ë¬Õ¡√—∫‰¥â

¢âÕ®”°—¥¢Õß°“√»÷°…“π’È §◊Õ
1) °“√«—¥¡«≈°√–¥Ÿ° „π°“√»÷°…“π’È´÷Ëß‡ªìπ°“√µ√«®

¡“µ√∞“π∑’Ë„™â„π°“√«‘π‘®©—¬‚√§°√–¥Ÿ°æ√ÿππ—Èπ „™âº≈°“√µ√«®
®“°∫√‘‡«≥°√–¥Ÿ° –‚æ°‡æ’¬ßÕ¬à“ß‡¥’¬« ́ ÷ËßπÕ°®“°µ”·Àπàß
¥—ß°≈à“«·≈â« °“√µ√«®∫√‘‡«≥°√–¥Ÿ° —πÀ≈—ß à«π‡Õ« (lumbar
spine) °Á¡’§«“¡ ”§—≠ ‡π◊ËÕß®“°‡ªìπÕ’°µ”·ÀπàßÀπ÷Ëß∑’Ë¡—°¡’
°“√À—° (osteoporotic fracture) ‰¥â∫àÕ¬·≈–∑”„Àâ¡’¿“«–·∑√°´âÕπ
µà“ßÊ µ“¡¡“ ‡™àπ Õ“°“√ª«¥ disability mobility mortality
Õ’°∑—Èß¬“∑’Ë„™â„π°“√√—°…“‚√°°√–¥Ÿ°æ√ÿπ„πªí®®ÿ∫—π ‡™àπ
¬“∑’Ë„™â¬—∫¬—Èß°“√ ≈“¬°√–¥Ÿ° ‰¥â·°à ¬“°≈ÿà¡ bisphosphonate
®“°°“√»÷°…“¢Õß¬“¥—ß°≈à“«æ∫«à“ ™à«¬‡æ‘Ë¡¡«≈°√–¥Ÿ° ·≈–

≈¥Õÿ∫—µ‘°“√≥å¢Õß°“√‡°‘¥¿“«–°√–¥Ÿ°À—°®“°‚√§°√–¥Ÿ°æ√ÿπ
∑’Ë∫√‘‡«≥‡Õ«‰¥âÕ¬à“ß¡’π—¬ ”§—≠ ‚¥¬„π°“√µ√«®¡«≈°√–¥Ÿ°
∑’Ë∫√‘‡«≥°√–¥Ÿ° –‚æ° ·≈–°√–¥Ÿ° —πÀ≈—ß à«π‡Õ«π—Èπ ®–„Àâ
º≈„π°“√µ√«®∑’Ëµà“ß°—π ‚¥¬°“√„™â°“√µ√«®∑’Ë∫√‘‡«≥ °√–¥Ÿ°
 —πÀ≈—ß à«π‡Õ«¡’·π«‚πâ¡∑”„Àâ§«“¡™ÿ°¢Õß‚√§°√–¥Ÿ°æ√ÿπ
 Ÿß¢÷Èπ1, 7  ´÷ËßÕ“®¡’º≈µàÕ diagnostic value ¢Õß‡§√◊ËÕß¡◊Õπ’È‰¥â
·≈–∂â“æ‘®“√≥“∂÷ß°“√π”‰ª„™â§—¥°√Õß‚√§‡æ◊ËÕ°”Àπ¥·π«∑“ß
„π°“√√—°…“ ‚¥¬‡©æ“–°“√„Àâ¬“≈¥°“√ ≈“¬°√–¥Ÿ°
°“√µ√«®¡«≈°√–¥Ÿ°∑’Ë∫√‘‡«≥°√–¥Ÿ° —πÀ≈—ß à«π‡Õ« ‡æ◊ËÕ‡ªìπ
gold standard ®÷ß¡’§«“¡®”‡ªìπ

2) §«“¡´—∫´âÕπ¢Õß‡§√◊ËÕß¡◊Õ KKOS scoring system π’È
‚¥¬‡©æ“– age score ·≈– weight score ´÷Ëß°“√π”‰ª„™â„π
‡«™ªØ‘∫—µ‘‡ªìπ‰ª‰¥â¬“° ‚¥¬°“√„™â‡§√◊ËÕß¡◊Õπ’È µâÕß¡’µ“√“ß
KKOS index (¿“§ºπ«°) √à«¡¥â«¬„π°“√§”π«≥ ‡æ√“–¬“°
„π°“√®¥®” ´÷ËßÕ“®‰¡à¡’„™â‰¥â„π∑ÿ°∑’Ë °“√·°â‰¢Õ“®®”‡ªìπ
µâÕß®—¥À“‰«â„™â„π ∂“π∑’Ë∑’Ë‡À¡“– ¡·≈–æ∫ºŸâªÉ«¬„π°≈ÿà¡π’È
‰¥â∫àÕ¬‡™àπ §≈‘π‘°ºŸâªÉ«¬«—¬∑Õß π√’‡«™°√√¡ À√◊ÕÕÕ√å‚∏ªî¥‘° å

KKOS scoring system ‡ªìπ‡§√◊ËÕß¡◊ÕÀπ÷Ëß∑’Ë “¡“√∂„™â
§—¥°√Õß‚√§°√–¥Ÿ°æ√ÿπ∑’Ë¡’§«“¡‰« Ÿß ́ ÷Ëß∂â“æ‘®“√≥“∂÷ß§«“¡
 ”§—≠¢Õß¿“«–‚√§°√–¥Ÿ°æ√ÿπ∑’Ë‡ªìπº≈„Àâ‡°‘¥ªí≠À“∑“ß
 “∏“√≥– ÿ¢Õ¬à“ß¡“°·≈â« ‡§√◊ËÕß¡◊Õπ’È “¡“√∂§—¥°√ÕßºŸâªÉ«¬
‰¥âÕ¬à“ß§√Õ∫§≈ÿ¡ ´÷ËßÀ“°µ√«®æ∫«à“¡’§«“¡‡ ’Ë¬ß §π°≈ÿà¡π’È
®”‡ªìπµâÕß‰¥â√—∫°“√µ√«®¬◊π¬—π‚¥¬°“√µ√«® bone mineral
density Õ’°§√—Èß ‡æ◊ËÕ¬◊π¬—π°“√«‘π‘®©—¬·≈–√—°…“‰¥âÕ¬à“ß∂Ÿ°µâÕß
µàÕ‰ª Õ¬à“ß‰√°Áµ“¡‡§√◊ËÕß¡◊Õπ’È¬—ßµâÕß°“√°“√∑¥ Õ∫®“°
°“√»÷°…“Õ◊Ëπ‡æ◊ËÕπ”‰ª„™â„Àâ‡°‘¥§«“¡§ÿâ¡§à“„π‡™‘ß‡»√…∞»“ µ√å
 ”À√—∫™ÿ¡™π¥â«¬‡π◊ËÕß®“°·¡â«à“ KKOS scoring system
¡’§«“¡‰« Ÿß¡“°„π°“√µ√«® µ√’°≈ÿà¡Õ“¬ÿ 60 ªï¢÷Èπ‰ª ·µà
§«“¡®”‡æ“–µÌË“¡“° ·≈–Õ“®¡’ false positive ∑’Ë Ÿß¡“°
∂÷ß √âÕ¬≈– 70.78  ´÷Ëß àßº≈„Àâ µâÕß àßºŸâªÉ«¬‰ª∑”°“√µ√«®
¡«≈°√–¥Ÿ°∑’Ë¡’√“§“·æß‚¥¬‰¡à®”‡ªìπ‡ªìπ®”π«π¡“° √«¡∂÷ß
§«“¡®”‡ªìπ∑’ËµâÕß∑”°“√»÷°…“‡æ‘Ë¡‡µ‘¡∑’Ë¡’°“√√«¡ª√–™“°√
∑’Ë§√Õ∫§≈ÿ¡ µ√’°≈ÿà¡Õ“¬ÿ 45 ∂÷ß 59 ªï√à«¡„π°“√»÷°…“¥â«¬
·≈–®“°°“√»÷°…“§√—Èßπ’Èæ∫«à“∂â“∑”°“√»÷°…“ À“ºŸâ∑’Ë¡’§«“¡
‡ ’Ë¬ßµàÕ°“√‡°‘¥‚√§°√–¥Ÿ°æ√ÿπ‚¥¬„™â KKOS scoring system
„π µ√’∑’Ë¡’Õ“¬ÿµ—Èß·µà‰ª 45 ªï¢÷Èπ ·≈–§«“¡™ÿ°¢Õß°“√‡°‘¥
‚√§°√–¥Ÿ°æ√ÿπ„πª√–™“°√ µ√’∑’Ë¡’Õ“¬ÿµ—Èß·µà‰ª 45 ªï¢÷Èπ‰ª
®“°°“√µ√«®«—¥¡«≈°√–¥Ÿ°∑’Ë∫√‘‡«≥°√–¥Ÿ° –‚æ° ‚¥¬
∑—Ë«‰ª1, 17 ª√–¡“≥√âÕ¬≈– 10-12 ®“°°“√§”π«≥∑“ß ∂‘µ‘
µâÕß„™â®”π«πª√–™“°√ 1,257 §π ®÷ß®– “¡“√∂À“§à“
diagnostic value ∑’Ë∂Ÿ°µâÕß‰¥â
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 √ÿª

®“°°“√»÷°…“π’Èæ∫«à“ KKOS scoring system ‡ªìπ
‡§√◊ËÕß¡◊ÕÀπ÷Ëß ∑’Ë “¡“√∂„™â§—¥°√Õß µ√’ ŸßÕ“¬ÿ«à“¡’§«“¡‡ ’Ë¬ß
„π°“√‡ªìπ‚√§°√–¥Ÿ°æ√ÿπ ‚¥¬‡§√◊ËÕß¡◊Õπ’È¡’§«“¡‰« Ÿß¡“°
·¡â«à“®–¡’§«“¡®”‡æ“– ·≈– positive predictive value µÌË“
·µà°Á “¡“√∂§—¥°√ÕßºŸâªÉ«¬∑’Ë¡’§«“¡‡ ’Ë¬ßµàÕ°“√‡°‘¥‚√§
°√–¥Ÿ°æ√ÿπ‰¥â§√Õ∫§≈ÿ¡‡°◊Õ∫∑ÿ°§π ¥—ßπ—Èπ KKOS scoring
system Õ“®„™â‡ªìπ‡§√◊ËÕß¡◊Õ§—¥°√Õß‚√§°√–¥Ÿ°æ√ÿπ„π‡∫◊ÈÕßµâπ
°àÕπ®– àßºŸâªÉ«¬∑’Ë‰¥âº≈µ√«® KKOS < -1 ‰ªµ√«®À“§à“
§«“¡Àπ“·πàπ¢Õß°√–¥Ÿ° (Bone mineral density-BMD) ∑’Ë
‡À¡“– ¡„π≈”¥—∫µàÕ‰ª

®“°°“√»÷°…“π’Èæ∫«à“ ‡°≥±å∑’Ë‡À¡“– ¡ (cut off point)
¢Õß KKOS scoring system„π°“√π”¡“„™â°—∫ µ√’Õ“¬ÿµ—Èß·µà
60 ªï¢÷Èπ‰ª§◊Õ -6.5 ‚¥¬‡°≥±å¥—ß°≈à“«®–∑”„Àâ‡§√◊ËÕß¡◊Õπ’È
¡’§à“§«“¡‰«·≈–§«“¡®”‡æ“– √«¡∂÷ß Positive predictive
value, Negative predictive value ·≈– Accuracy ∑’ËÕ¬Ÿà„π‡°≥±å
∑’Ë¬Õ¡√—∫‰¥â·≈–‡À¡“– ¡°«à“‡°≥±å‡¥‘¡ (KKOS score < -1)
„π°“√§—¥°√Õß‚√§°√–¥Ÿ°æ√ÿπ

°‘µµ‘°√√¡ª√–°“»

¢Õ¢Õ∫§ÿ≥ §≥–·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ
∑’Ë‰¥â®—¥ √√∑ÿπ π—∫ πÿπ‚§√ß°“√«‘®—¬„π§√—Èßπ’È ®“°ß∫ª√–¡“≥
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