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À≈—°°“√·≈–‡Àµÿº≈: DXA (Dual Energy X-ray Absorptiometry)
‡ªìπ«‘∏’µ√«®«—¥§à“¡«≈°√–¥Ÿ°∑’Ë‰¥â√—∫§«“¡π‘¬¡ Ÿß ÿ¥„πªí®®ÿ∫—π
‡π◊ËÕß®“°¡’§«“¡πà“‡™◊ËÕ∂◊Õ Ÿß·≈–¡’§«“¡§≈“¥‡§≈◊ËÕπµË”
·µà‡§√◊ËÕß¡◊Õ∑’Ë„™â¡’√“§“·æß ¡’¢π“¥„À≠à ¡’„™â‡æ’¬ß‰¡à°’Ë·Ààß
„πª√–‡∑» ‡§√◊ËÕß quantitative ultrasound (QUS)  “¡“√∂µ√«®
«—¥§à“¡«≈°√–¥Ÿ°¥â«¬§≈◊Ëπ‡ ’¬ß§«“¡∂’Ë Ÿß ‡ªìπ∑“ß‡≈◊Õ°Àπ÷Ëß
∑’Ë®–„™â·∑π‡§√◊ËÕß DXA „πÕπ“§µ ‡π◊ËÕß®“°¡’√“§“∂Ÿ° ¡’¢π“¥
‡≈Á° ‡§≈◊ËÕπ¬â“¬‰¥â –¥«°·≈– “¡“√∂π”¡“„™â‰¥âµ“¡
‚√ßæ¬“∫“≈∑—Ë«‰ª „πª√–‡∑»‰∑¬¬—ß‰¡à¡’°“√»÷°…“‡æ◊ËÕæ‘ Ÿ®πå
§«“¡πà“‡™◊ËÕ∂◊Õ¢Õß‡§√◊ËÕß QUS „π°“√«—¥§«“¡Àπ“·πàπ¢Õß
°√–¥Ÿ° ®÷ß∑”°“√»÷°…“‡æ◊ËÕæ‘ Ÿ®πå∂÷ß§«“¡·¡àπ¬”·≈–
§«“¡πà“‡™◊ËÕ∂◊Õ¢Õß‡§√◊ËÕß QUS ‚¥¬µ√«®«—¥§à“§«“¡Àπ“·πàπ
¢Õß°√–¥Ÿ° âπ‡∑â“
«—µ∂ÿª√– ß§å: ‡æ◊ËÕ»÷°…“§«“¡πà“‡™◊ËÕ∂◊Õ¢Õß°“√«—¥§à“§«“¡
Àπ“·πàπ¢Õß°√–¥Ÿ° âπ‡∑â“¥â«¬‡§√◊ËÕß QUS ∑—Èß„πºŸâµ√«®
§π‡¥’¬«°—π·µà§π≈–™à«ß‡«≈“·≈–ºŸâµ√«®∑’Ëµà“ß°—π
√Ÿª·∫∫°“√»÷°…“: Cross-sectional descriptive study
 ∂“π∑’Ë∑”°“√»÷°…“: »÷°…“„π µ√’ 100 §π∑’Ë¡’Õ“¬ÿ 60-89 ªï
(Õ“¬ÿ‡©≈’Ë¬ 69.97 ªï) ∑’ËÕ“»—¬Õ¬Ÿà„πÕ”‡¿Õ‡¡◊Õß®—ßÀ«—¥¢Õπ·°àπ
ª√–‡∑»‰∑¬
°“√«—¥º≈: «—¥§à“ SI (stiffness index) ¢Õß°√–¥Ÿ° âπ‡∑â“¢Õß
ª√–™“°√·µà≈–§π ¥â«¬§π«—¥ 2 §π §π≈– 2 §√—Èß √«¡ 4 §√—Èß
¥â«¬‡§√◊ËÕß QUS

Background: Dual-energy X-ray absorptiometry (DXA) is

regarded in other countries as the reference method for

bone density assessment because of its high reliability

and precision. It is an expensive and thus with limited

availability in developing countries. Quantitative ultrasound

(QUS) has been introduced as an alternative technology

to bone densitometry. Advantages of this method for

evaluating patients at risk of osteoporosis over X-ray-based

techniques include its low cost, portability and no ionizing

radiation. Until now, there has been no study in Thailand

about the reliability of QUS for its use in  diagnosis of

osteoporosis.

Objectives: To study both the intra- and inter-observer

reliability of stiffness index (SI) of QUS in measuring bone

mineral density of the calcaneus

Study design:  Cross-sectional descriptive study

Setting: Subject for bone density measurement were

100 Thai elderly women 60-89 years old (average age of

69.97 years), living in urban areas of Khon Kaen province,

Thailand

Outcome measurement: Stiffness index (SI) of the

calcaneus in elderly women measured by two observers

twice each.

Results: This study was part of the study of “the

combination of OSTA index and QUS in diagnosing

osteoporosis”.  The average weight of the subjects was
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º≈°“√»÷°…“: ºŸâ∑’Ë‰¥â√—∫°“√«—¥§«“¡Àπ“·πàπ¢Õß°√–¥Ÿ°
 âπ‡∑â“¡’πÈ”Àπ—°‡©≈’Ë¬ 49.24 °°. (™à«ßπÈ”Àπ—°µ—Èß·µà 30-81 °°.)
§à“¥√√™π’¡«≈°“¬‡©≈’Ë¬ 22.51 °°./¡2 §à“ —¡ª√– ‘∑∏‘Ï·Ààß
§«“¡ —¡æ—π∏å¢Õß§à“ SI √–À«à“ß°“√µ√«®§√—Èß∑’ËÀπ÷Ëß·≈–
§√—Èß∑’Ë Õß¢ÕßºŸâµ√«®§π·√°·≈–§π∑’Ë Õß ·≈–√–À«à“ßºŸâµ√«®
§π·√°·≈–§π∑’Ë Õß Õ¬Ÿà∑’Ë 0.973, 0.976 ·≈– 0.925 µ“¡≈”¥—∫
(p<0.001) ´÷Ëß· ¥ß∂÷ß§«“¡ —¡æ—π∏å∑’Ë¥’‡¬’Ë¬¡¢Õß°“√µ√«®«—¥
¥â«¬‡§√◊ËÕß QUS

°“√«‘‡§√“–ÀåÀ“§«“¡πà“‡™◊ËÕ∂◊Õ¢Õßº≈°“√µ√«®∑—Èß„π
∫ÿ§§≈‡¥’¬«°—π·≈–µà“ß∫ÿ§§≈ «‘‡§√“–Àå‚¥¬„™â«‘∏’ limits of
agreement æ∫«à“§à“‡©≈’Ë¬·≈–§à“‡∫’Ë¬ß‡∫π¡“µ√∞“π¢Õß
§«“¡·µ°µà“ß√–À«à“ß°“√«—¥§√—Èß∑’Ë 1 ·≈–§√—Èß∑’Ë 2 ¢ÕßºŸâµ√«®
§π·√°  ¢Õß§π∑’Ë Õß ·≈–°“√«—¥¢Õß Õß§π‡∑’¬∫°—π‡∑à“°—∫
0.12 (SD = 4), 0.00 (SD = 3.79) ·≈– -0.08 (SD = 6.63) µ“¡
≈”¥—∫·≈–‰¡àæ∫§«“¡·µ°µà“ß®“°§à“»Ÿπ¬åÕ¬à“ß¡’π—¬ ”§—≠
„π∑ÿ°°“√‡ª√’¬∫‡∑’¬∫ ‚¥¬¡’§à“ p-value ¢Õß one sample
t-test ‡∑’¬∫°—∫§à“»Ÿπ¬å‡∑à“°—∫  0.765, 1 ·≈– 0.904 µ“¡≈”¥—∫
 √ÿª: °“√»÷°…“§√—Èßπ’È· ¥ß„Àâ‡ÀÁπ«à“ ‡§√◊ËÕß QUS ‡ªìπ‡§√◊ËÕß
µ√«®«—¥§à“§«“¡Àπ“·πàπ¢Õß°√–¥Ÿ°∑’Ë¡’§«“¡πà“‡™◊ËÕ∂◊Õ Ÿß
·≈–πà“®–π”¡“„™â«‘π‘®©—¬‚√§°√–¥Ÿ°æ√ÿπ·∑π‡§√◊ËÕß DXA
‰¥â ‚¥¬‡©æ“–„π‡¢µ™π∫∑À√◊Õ‚√ßæ¬“∫“≈∑’Ë‰¡à¡’‡§√◊ËÕß DXA

49.24 (30-81) Kg. The respective correlation coefficient (r)

for SI between the 1st and 2nd measurements of the 1st

and 2nd observers and between the 1st and 2nd observer

was 0.973, 0.976 and 0.925 (p<0.001).

The limits of agreement for evaluating both

intra-and inter-observer reliability for SI were used. The

respective mean of the differences and the standard

deviation (SD) between the 1st and 2nd measurements of

the 1st and 2nd observers was 0.12 (SD=4) and 0.00

(SD=3.79). The respective mean of differences and the

standard deviation (SD) between the measurements of the

1st and 2nd observers were -0.08 (SD=6.63). None of the

comparisons significantly differed from zero, with a p-value

of one sample t-test compare with zero (i.e., 0.765, 1, and

0.904 respectively).

Conclusion: The QUS is the reliable tool for measuring

bone mineral density and it could be used as alternative

for diagnosing osteoporosis, particularly in areas with

limited access to, and resources for, DXA.

Keywords: QUS (Quantitative ultrasound), DXA (Dual

Energy X-ray Absorptiometry), reliability, SI (stiffness

index)
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∫∑π”

„πªï æ.». 2534 ‰¥â¡’°“√ª√–™ÿ¡∑’Ë‡¡◊Õß‚§‡ª‡Œ‡°âπ ª√–‡∑»
‡¥π¡“√å§ ‰¥â¢âÕ √ÿª‡°’Ë¬«°—∫§”®”°—¥§«“¡¢Õß‚√§°√–¥Ÿ°æ√ÿπ
§◊Õ ‚√§∑’Ë°√–¥Ÿ°¡’¡«≈µË”·≈–¡’‚§√ß √â“ß¿“¬„π¢Õß°√–¥Ÿ°
‡ ◊ËÕ¡∑√ÿ¥≈ß∑”„Àâ°√–¥Ÿ°‡ª√“–·≈–·µ°À—°ßà“¬1 „πªï æ.».
2536 ‰¥â¡’°“√ª√–™ÿ¡Õ’°§√—ÈßÀπ÷Ëß∑’Ëª√–‡∑»ŒàÕß°ß·≈–‰¥â
¢âÕ √ÿª‡°’Ë¬«°—∫§”®”°—¥§«“¡¢Õß‚√§°√–¥Ÿ°æ√ÿπ„À¡à«à“ §◊Õ
‚√§¢Õß°√–¥Ÿ°∑—Ë«√à“ß°“¬∑’Ë¡’¡«≈°√–¥Ÿ°µË”·≈–¡’‚§√ß √â“ß
¿“¬„π¢Õß°√–¥Ÿ°‡ ◊ËÕ¡ ≈“¬≈ß∑”„Àâ°√–¥Ÿ°‡ª√“–·≈–
·µ°À—°ßà“¬2 ·≈–≈à“ ÿ¥„πªï æ.». 2544 ¡’°“√ª√–™ÿ¡„πª√–‡∑»
 À√—∞Õ‡¡√‘°“·≈–‰¥â§”®”°—¥§«“¡Õ’°§√—ÈßÀπ÷Ëß‡°’Ë¬«°—∫‚√§
°√–¥Ÿ°æ√ÿπ §◊Õ§«“¡º‘¥ª°µ‘¢Õß°√–¥Ÿ°∑’Ë∑”„Àâ§«“¡·¢Áß·√ß
¢Õß°√–¥Ÿ°≈¥≈ß·≈–‡ ’Ë¬ßµàÕ°“√‡°‘¥°√–¥Ÿ°À—°‰¥âßà“¬
‚¥¬§«“¡·¢Áß·√ß¢Õß°√–¥Ÿ°‡°‘¥®“° Õßª√–°“√ §◊Õ§«“¡
Àπ“·πàπ¢Õß°√–¥Ÿ°·≈–§ÿ≥¿“æ¢Õß°√–¥Ÿ°3 ®“°§”®”°—¥
§«“¡µ“¡≈”¥—∫∑’Ë°≈à“«¢â“ßµâπ™’È„Àâ‡ÀÁπ«à“§à“¡«≈°√–¥Ÿ°À√◊Õ
§«“¡Àπ“·πàπ¢Õß°√–¥Ÿ°¡’§«“¡ ”§—≠µàÕ§«“¡·¢Áß·√ß¢Õß

°√–¥Ÿ°Õ¬à“ß¡“° ·≈–„πªï æ.». 25374 Õß§å°“√Õπ“¡—¬‚≈°
‰¥â‡ πÕ‡°≥±å°“√«‘π‘®©—¬‚√§°√–¥Ÿ°æ√ÿπ‚¥¬„™â§à“¡«≈°√–¥Ÿ°
À√◊Õ§à“§«“¡Àπ“·πàπ¢Õß¡«≈°√–¥Ÿ°‡ªìπ‡°≥±å„π°“√«‘π‘®©—¬
‚¥¬°“√µ√«®«—¥§à“¡«≈°√–¥Ÿ°∑’Ë‰¥â√—∫§«“¡π‘¬¡ Ÿß ÿ¥„π
ªí®®ÿ∫—ππ’È §◊Õ °“√µ√«®«—¥¥â«¬‡§√◊ËÕß DEXA À√◊Õ DXA (Dual
Energy X-ray Absorptiometry) ‡π◊ËÕß®“°¡’§«“¡πà“‡™◊ËÕ∂◊Õ
·≈–¡’§«“¡§≈“¥‡§≈◊ËÕπµË” ·µà‡ªìπ°“√µ√«®∑’Ë¡’√“§“·æß
πÕ°®“°π’È‡§√◊ËÕß¡◊Õπ’È¬—ß¡’„™â‡æ’¬ß‰¡à°’Ë·Ààß„πª√–‡∑»‰∑¬
®÷ß‰¡à‡À¡“– ¡ ”À√—∫‡ªìπ‡§√◊ËÕß¡◊Õ§—¥°√Õß‚√§°√–¥Ÿ°æ√ÿπ
∑—Ë«ª√–‡∑»‰¥â

‡§√◊ËÕß¡◊ÕÕ’°™π‘¥Àπ÷Ëß∑’Ë‡√‘Ë¡‡ªìπ∑’Ëπ‘¬¡„™â¡“°„πªí®®ÿ∫—ππ’È
§◊Õ ‡§√◊ËÕß quantitative ultrasound (QUS) µ√«®«—¥§à“¡«≈
°√–¥Ÿ°¥â«¬§≈◊Ëπ‡ ’¬ß§«“¡∂’Ë Ÿß ¡’√“§“∂Ÿ° ¡’¢π“¥‡≈Á°
 “¡“√∂‡§≈◊ËÕπ¬â“¬‰¥â‚¥¬ –¥«°·≈– “¡“√∂π”¡“„™â‰¥âµ“¡
‚√ßæ¬“∫“≈∑—Ë«‰ª πÕ°®“°π’È¬—ß‰¡à·æ√à√—ß ’„Àâ‡ªìπÕ—πµ√“¬
µàÕ∑—ÈßºŸâµ√«®·≈–ºŸâ√—∫°“√µ√«®
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¡’À≈“¬Ê °“√»÷°…“°àÕπÀπâ“π’È5-7 æ∫«à“‡§√◊ËÕß quantitative
ultrasound  “¡“√∂·¬°·¬–√–À«à“ß µ√’∑’Ë¡’°√–¥Ÿ°À—°·≈–
‰¡à¡’°√–¥Ÿ°À—°®“°‚√§°√–¥Ÿ°æ√ÿπ‰¥â‡™àπ‡¥’¬«°—∫°“√«—¥§à“
§«“¡Àπ“·πàπ¢Õß°√–¥Ÿ°¥â«¬‡§√◊ËÕß DXA

‡§√◊ËÕß QUS ∑’Ë¡’Õ¬Ÿà„πªí®®ÿ∫—π¡’¡“°¡“¬À≈“¬™π‘¥ ¡’∑—Èß
™π‘¥∑’Ë«—¥∑’Ëµ”·Àπàß âπ‡∑â“ ™π‘¥∑’Ë«—¥∑’Ëµ”·Àπàß forearm ·≈–
Õ◊ËπÊ ·µà≈–™π‘¥¡’§«“¡ “¡“√∂„π°“√·¬°·¬–‚√§°√–¥Ÿ°æ√ÿπ
∑’Ë·µ°µà“ß°—π °“√®–æ‘®“√≥“π”‡§√◊ËÕß QUS ™π‘¥„¥¡“„™âµâÕß
æ‘®“√≥“ ∑—Èß¥â“π§«“¡ “¡“√∂„π°“√·¬°·¬–‚√§°√–¥Ÿ°æ√ÿπ
§«“¡πà“‡™◊ËÕ∂◊Õ¢Õß°“√«—¥·µà≈–§√—Èß·≈–√“§“

°“√»÷°…“§√—Èßπ’ÈµâÕß°“√»÷°…“∂÷ß short-term precision
¥â«¬«‘∏’ limits of agreement ‡æ◊ËÕæ‘ Ÿ®πå§«“¡πà“‡™◊ËÕ∂◊Õ¢Õß
°“√µ√«®«—¥§à“§«“¡Àπ“·πàπ¢Õß°√–¥Ÿ°‚¥¬‡§√◊ËÕß QUS ™π‘¥
Achillis ultrasound bone densitometer ∑—Èß„π∫ÿ§§≈‡¥’¬«°—π
·≈–µà“ß∫ÿ§§≈°—π (intraobserver ·≈– interobserver reliability)

«‘∏’¥”‡π‘π°“√«‘®—¬

°≈ÿà¡µ—«Õ¬à“ß
„™â°≈ÿà¡µ—«Õ¬à“ß‡¥’¬«°—∫°“√»÷°…“ ç°“√„™â‡§√◊ËÕß

quantitative ultrasound √à«¡°—∫ OSTA index ‡æ◊ËÕ«‘π‘®©—¬‚√§
°√–¥Ÿ°æ√ÿπé ºŸâ‡¢â“√à«¡°“√»÷°…“π’È‡ªìπ µ√’ ŸßÕ“¬ÿ 100 §π
¡’Õ“¬ÿ 60-89 ªï (¡’Õ“¬ÿ‡©≈’Ë¬ 69.97 ªï) ∑ÿ°√“¬‰¥â√—∫øíß§”Õ∏‘∫“¬
∂÷ß‡Àµÿº≈°“√»÷°…“·≈–‰¥âºà“π°“√´—°∂“¡®π‡¢â“„®·≈–
‡ Á́π™◊ËÕ¬‘π¬Õ¡‡¢â“√à«¡°“√»÷°…“ ‰¡à√«¡ µ√’∑’Ë‡ªìπ‡π◊ÈÕßÕ°¢Õß
°√–¥Ÿ° ¡–‡√Áß¢Õß°√–¥Ÿ° ‚√§∑“ß metabolic ¢Õß°√–¥Ÿ°
¡’À√◊Õ‡§¬¡’°“√µ‘¥‡™◊ÈÕ °“√Õ—°‡ ∫·≈–‡§¬¡’°√–¥Ÿ°À—°À√◊Õ
¢âÕ‡§≈◊ËÕπ¢Õß°√–¥Ÿ° âπ‡∑â“ °√–¥Ÿ° —πÀ≈—ß °√–¥Ÿ°∫√‘‡«≥
¢âÕ¡◊Õ·≈–¢âÕ –‚æ° ®π∑”„Àâ‰¡à “¡“√∂µ√«®«—¥§à“§«“¡
Àπ“·πàπ¥â«¬‡§√◊ËÕß quantitative ultrasound ·≈–‡§√◊ËÕß DEXA
‰¥â √«¡∑—ÈßºŸâ∑’Ë‰¡à “¡“√∂™à«¬‡À≈◊Õµπ‡Õß

«‘∏’¥”‡π‘π°“√«‘®—¬
—́°ª√–«—µ‘ µ√«®√à“ß°“¬ ™—ËßπÈ”Àπ—° «—¥ à«π Ÿß·µà≈–√“¬

®“°π—Èππ—¥µ√«®«—¥§à“§«“¡Àπ“·πàπ¢Õß°√–¥Ÿ° âπ‡∑â“¥â«¬
‡§√◊ËÕß QUS ‚¥¬«—¥§à“ stiffness index (SI) ¥â«¬§π«—¥®”π«π
2 §π §π≈– 2 §√—Èß √«¡®”π«π∑—Èß ‘Èπ 4 §√—ÈßµàÕºŸâ ŸßÕ“¬ÿ 1 §π
∑’Ë‚√ßæ¬“∫“≈»√’π§√‘π∑√å ‚¥¬°“√»÷°…“π’È‰¥âºà“π°“√æ‘®“√≥“
®“°§≥–°√√¡°“√®√‘¬∏√√¡°“√«‘®—¬„π¡πÿ…¬å ¡À“«‘∑¬“≈—¬
¢Õπ·°àπ·≈â«

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈
§à“≈—°…≥–æ◊Èπ∞“π∑“ß§≈‘π‘°¢ÕßºŸâ ŸßÕ“¬ÿ· ¥ß‡ªìπ

§à“‡©≈’Ë¬ + standard error of mean (SE) „π°√≥’¢Õß¢âÕ¡Ÿ≈
µàÕ‡π◊ËÕß ·≈–· ¥ß‡ªìπ√âÕ¬≈–„π¢âÕ¡Ÿ≈™π‘¥·®ßπ—∫ «‘‡§√“–Àå
À“§à“§«“¡ —¡æ—π∏å√–À«à“ß§à“ SI ∑’Ë«—¥‰¥â„πºŸâ«—¥§π‡¥’¬«°—π
·µàµà“ß‡«≈“°—π ·≈–„πºŸâ«—¥∑—Èß Õß§π‡∑’¬∫°—π ®“°π—Èπ
À“§à“§«“¡πà“‡™◊ËÕ∂◊Õ¢Õß°“√«—¥·µà≈–§√—Èß¢Õß§πÊ ‡¥’¬«°—π
·≈–µà“ß∫ÿ§§≈°—π¥â«¬«‘∏’ limits of agreement

Limits of agreement
‡ªìπ°“√µ√«®«—¥§«“¡πà“‡™◊ËÕ∂◊Õ¢Õß°“√«—¥ Õß§√—Èß

„π∫ÿ§§≈‡¥’¬«°—πÀ√◊Õµà“ß∫ÿ§§≈°—π ‚¥¬§à“∑’Ë«—¥‰¥â‡ªìπ¢âÕ¡Ÿ≈
™π‘¥µàÕ‡π◊ËÕß „Àâ·°ππÕπ‡ªìπ§à“‡©≈’Ë¬¢Õß°“√«—¥ Õß§√—Èß
·≈–·°πµ—Èß‡ªìπ§à“§«“¡·µ°µà“ß¢Õß°“√«—¥ Õß§√—Èß ®“°π—Èπ
‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬¢Õß§«“¡·µ°µà“ß∑’Ë‰¥â°—∫§à“»Ÿπ¬å ‚¥¬
°“√„™â one sample t-test ¢Õß§à“‡©≈’Ë¬¢Õß§«“¡·µ°µà“ß
∑’Ë‰¥âµàÕ§à“»Ÿπ¬å À“°‰¡àæ∫§«“¡·µ°µà“ß°—∫§à“»Ÿπ¬åÕ¬à“ß
¡’π—¬ ”§—≠ ∂◊Õ«à“°“√µ√«®«—¥∑—Èß Õß¡’§«“¡πà“‡™◊ËÕ∂◊Õ ·µà
À“°æ∫«à“¡’§«“¡·µ°µà“ß°—∫§à“»Ÿπ¬åÕ¬à“ß¡’π—¬ ”§—≠ ∂◊Õ«à“
°“√µ√«®«—¥∑—Èß Õß¡’§«“¡·µ°µà“ß°—π¡“°·≈–‰¡àπà“‡™◊ËÕ∂◊Õ

º≈°“√»÷°…“

µ“√“ß∑’Ë 1 · ¥ß§ÿ≥≈—°…≥–æ◊Èπ∞“π∑“ß§≈‘π‘°¢Õß µ√’
 ŸßÕ“¬ÿ∑’Ë¡’Õ“¬ÿ 60-89 ªï ®”π«π 100 √“¬

Mean (SE) Median (SE) Minimum Maximum
Õ“¬ÿ (ªï) 69.97 (0.62) 70 (0.62) 60 89

πÈ”Àπ—° (°°.) 49.24 (0.76) 50.00 (0.76) 30 81

 à«π Ÿß (´¡.) 148.61 (0.48) 149 (0.48) 135.00 162.00

§à“¥√√™π’¡«≈°“¬ (°°./¡2) 22.31 (0.34) 22.51 (0.34) 15.75 35.06

µ“√“ß∑’Ë 1 · ¥ß§à“§ÿ≥≈—°…≥–æ◊Èπ∞“π∑“ß§≈‘π‘°¢ÕßºŸâ ŸßÕ“¬ÿ ®”π«π 100 √“¬
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§à“ —¡ª√– ‘∑∏‘Ï·Ààß§«“¡ —¡æ—π∏å√–À«à“ß°“√µ√«®§√—Èß
∑’ËÀπ÷Ëß·≈–§√—Èß∑’Ë Õß¢ÕßºŸâµ√«®§π·√°·≈–§π∑’Ë ÕßÕ¬Ÿà∑’Ë
0.973 ·≈– 0.976 µ“¡≈”¥—∫ (p<0.001) (√Ÿª∑’Ë 1 ·≈– 2) ·≈–
§à“ —¡ª√– ‘∑∏‘Ï·Ààß§«“¡ —¡æ—π∏å√–À«à“ßº≈µ√«®¢Õß§π·√°
·≈–§π∑’Ë ÕßÕ¬Ÿà∑’Ë 0.925 (p<0.001) (√Ÿª∑’Ë 3) ´÷Ëß· ¥ß∂÷ß
§«“¡ —¡æ—π∏å∑’Ë¥’‡¬’Ë¬¡¢Õß°“√µ√«®  à«π°“√«‘‡§√“–Àå
À“§«“¡πà“‡™◊ËÕ∂◊Õ¢Õßº≈°“√µ√«®∑—Èß„π∫ÿ§§≈‡¥’¬«°—π·≈–
µà“ß∫ÿ§§≈ «‘‡§√“–Àå‚¥¬«‘∏’ limits of agreement √–À«à“ß§à“
‡©≈’Ë¬¢Õß§«“¡·µ°µà“ß¢Õßº≈°“√µ√«® Õß§√—Èß∑—Èß„πºŸâ

µ√«®§π‡¥’¬«°—π·≈–ºŸâµ√«® Õß§π ‡∑’¬∫°—∫§à“»Ÿπ¬å æ∫«à“
§à“‡©≈’Ë¬¢Õß§«“¡·µ°µà“ß¢Õß°“√µ√«®§√—Èß∑’Ë 1 ·≈–§√—Èß∑’Ë 2
¢ÕßºŸâµ√«®§π·√°·≈–§π∑’Ë Õß‡∑à“°—∫ 0.12 (SD = 4) ·≈–
0.00 (SD =3.79) µ“¡≈”¥—∫ ·≈–§à“‡©≈’Ë¬¢Õß§«“¡·µ°µà“ß
¢Õß°“√µ√«®¢Õß§π∑’Ë 1 ·≈–§π∑’Ë 2 ‡∑à“°—∫ -0.08 (SD = 6.63)
·≈–‰¡àæ∫§«“¡·µ°µà“ß®“°§à“»Ÿπ¬åÕ¬à“ß¡’π—¬ ”§—≠„π∑ÿ°
°“√‡ª√’¬∫‡∑’¬∫ ‚¥¬¡’§à“ p-value ¢Õß one sample t-test ‡∑’¬∫
°—∫§à“»Ÿπ¬å‡∑à“°—∫  0.765, 1 ·≈– 0.904 µ“¡≈”¥—∫ (√Ÿª∑’Ë 4-6)

√Ÿª∑’Ë 1 °√“ø· ¥ß§à“§«“¡ —¡æ—π∏å√–À«à“ßº≈°“√µ√«®§à“
stiffness index (SI) ¢Õß°√–¥Ÿ° âπ‡∑â“ºŸâ ŸßÕ“¬ÿ®”π«π
100 √“¬¥â«¬‡§√◊ËÕß QUS §√—Èß∑’Ë 1 ·≈–§√—Èß∑’Ë 2 „πºŸâµ√«®
«—¥§π·√°

√Ÿª∑’Ë 2 °√“ø· ¥ß§à“§«“¡ —¡æ—π∏å√–À«à“ßº≈°“√µ√«®§à“
stiffness index (SI) ¢Õß°√–¥Ÿ° âπ‡∑â“ºŸâ ŸßÕ“¬ÿ®”π«π
100 √“¬¥â«¬‡§√◊ËÕß QUS §√—Èß∑’Ë 1 ·≈–§√—Èß∑’Ë 2 „πºŸâµ√«®
«—¥§π∑’Ë Õß

√Ÿª∑’Ë 4 °√“ø· ¥ß limits of agreement ¢Õß°“√µ√«®«—¥§π·√°
æ∫«à“¡’§à“‡©≈’Ë¬¢Õß§«“¡·µ°µà“ß (mean difference) =
0.12 ·≈– SD=4 ·≈–®“°°“√∑¥ Õ∫¥â«¬ one sample
t-test ‡∑’¬∫°—∫§à“»Ÿπ¬åæ∫«à“‰¡à¡’§«“¡·µ°µà“ß®“°§à“
»Ÿπ¬åÕ¬à“ß¡’π—¬ ”§—≠ (SI = stiffness index)

√Ÿª∑’Ë 3 °√“ø· ¥ß§à“§«“¡ —¡æ—π∏å√–À«à“ßº≈°“√µ√«®§à“
stiffness index (SI) ¢Õß°√–¥Ÿ° âπ‡∑â“ºŸâ ŸßÕ“¬ÿ®”π«π
100 √“¬¥â«¬‡§√◊ËÕß QUS ¢ÕßºŸâµ√«®«—¥§π∑’Ë 1 ·≈– 2
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«‘®“√≥å

‡§√◊ËÕß quantitative ultrasound (QUS) ‡ªìπ‡§√◊ËÕßµ√«®
«—¥§à“¡«≈°√–¥Ÿ°¥â«¬§≈◊Ëπ‡ ’¬ß§«“¡∂’Ë Ÿß ¡’√“§“∂Ÿ°·≈–¡’
¢π“¥‡≈Á°  “¡“√∂‡§≈◊ËÕπ¬â“¬‰¥â‚¥¬ –¥«°·≈– “¡“√∂π”
¡“„™â‰¥âµ“¡‚√ßæ¬“∫“≈∑—Ë«‰ª πÕ°®“°π’È¬—ß‰¡à·æ√à√—ß ’„Àâ‡ªìπ
Õ—πµ√“¬µàÕ∑—ÈßºŸâµ√«®·≈–ºŸâ∂Ÿ°µ√«®®–‡ªìπÕ’°∑“ß‡≈◊Õ°Àπ÷Ëß
¢Õß°“√«‘π‘®©—¬‚√§°√–¥Ÿ°æ√ÿπ„πÕπ“§µ ·≈–®“°°“√»÷°…“
¢Õß»ÿ¿»‘≈ªá·≈–§≥–‡√◊ËÕß ç°“√„™â‡§√◊ËÕß quantitative ultrasound
√à«¡°—∫ OSTA index ‡æ◊ËÕ«‘π‘®©—¬‚√§°√–¥Ÿ°æ√ÿπé (Õ¬Ÿà√–À«à“ß
°“√®—¥‡µ√’¬¡µâπ©∫—∫‡æ◊ËÕ àßµ’æ‘¡æå) æ∫«à“¡’§à“ reliability
 Ÿß¡“°„π°“√«‘π‘®©—¬‚√§°√–¥Ÿ°æ√ÿπ¢Õß femoral neck ·≈–
total femur ‚¥¬¡’§à“ Ÿß∂÷ß√âÕ¬≈– 80 ·≈–√âÕ¬≈– 89 µ“¡≈”¥—∫
´÷Ëß‡ªìπ ‘Ëß¬◊π¬—π∂÷ß§«“¡‡ªìπ‰ª‰¥â„π°“√„™â‡§√◊ËÕß QUS
‡æ◊ËÕ«‘π‘®©—¬‚√§°√–¥Ÿ°æ√ÿπ À≈“¬Ê °“√»÷°…“„πµà“ßª√–‡∑»
æ∫«à“§à“ CV% ¢Õß SI ¡’§à“πâÕ¬°«à“√âÕ¬≈– 2.58,9 ´÷Ëß¡’
§«“¡πà“‡™◊ËÕ∂◊Õ Ÿß ·≈–®“°°“√»÷°…“§√—Èßπ’È‰¥âæ‘ Ÿ®πå„Àâ‡ÀÁπ«à“
‡§√◊ËÕß QUS ¡’§«“¡πà“‡™◊ËÕ∂◊Õ Ÿß‡™àπ°—π ‰¡à«à“®–‡ªìπ°“√«—¥
‚¥¬∫ÿ§§≈‡¥’¬«°—πÀ√◊Õµà“ß∫ÿ§§≈°—π ≈â«π·µà¡’§à“„°≈â‡§’¬ß°—π
Õ¬à“ß¡“° §«“¡º—π·ª√¢Õßº≈πâÕ¬¡“° · ¥ß„Àâ‡ÀÁπ«à“‡§√◊ËÕß
QUS ¡’§«“¡πà“‡™◊ËÕ∂◊Õ·≈–πà“®–π”¡“„™â«‘π‘®©—¬‚√§°√–¥Ÿ°
æ√ÿπ·∑π‡§√◊ËÕß DXA „πÕπ“§µ ‚¥¬‡©æ“–„π‡¢µ™π∫∑
À√◊Õ‚√ßæ¬“∫“≈∑’Ë‰¡à¡’‡§√◊ËÕß DXA

 √ÿª

‡§√◊ËÕß QUS ‡¡◊ËÕπ”¡“„™â‡æ◊ËÕµ√«®«—¥§à“¡«≈°√–¥Ÿ°·≈–
„™â«‘π‘®©—¬‚√§°√–¥Ÿ°æ√ÿπ ¡’§«“¡πà“‡™◊ËÕ∂◊Õ Ÿß ®÷ßπà“π”¡“
„™â·∑π‡§√◊ËÕß DXA ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß„π‡¢µ™π∫∑À√◊Õ
‚√ßæ¬“∫“≈∑’Ë‰¡à¡’‡§√◊ËÕß DXA

°‘µµ‘°√√¡ª√–°“»

ß“π«‘®—¬π’È‰¥â√—∫∑ÿπ π—∫ πÿπ®“°‡ß‘π∑ÿπ«‘®—¬¢Õß§≥–
·æ∑¬»“ µ√å¡À“«‘∑¬“≈—¬¢Õπ·°àπ
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