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À≈—°°“√·≈–‡Àµÿº≈: «‘µ“¡‘π¥’¡’§«“¡ ”§—≠µàÕ√à“ß°“¬
Õ¬à“ß¡“°§◊Õ  àß‡ √‘¡„Àâ¡’°“√¥Ÿ¥´÷¡·§≈‡´’¬¡„π≈”‰ â‡¢â“ Ÿà
°√–· ‡≈◊Õ¥  àß‡ √‘¡„Àâ¡’°“√ – ¡·§≈‡´’¬¡‡¢â“„π°√–¥Ÿ°
·≈–™à«¬„Àâ°≈â“¡‡π◊ÈÕ∑”ß“π‰¥â¥’¢÷Èπ  À“°¢“¥«‘µ“¡‘π¥’®–
∑”„Àâ·§≈‡´’¬¡„π°√–· ‡≈◊Õ¥≈¥≈ß·≈–°√–µÿâπ„Àâ¡’°“√
‡æ‘Ë¡¢÷Èπ¢ÕßŒÕ√å‚¡πæ“√“‰∑√Õ¬¥å ‡°‘¥¿“«– secondary
hyperparathyroidism ∑”„Àâ¡’°“√ ≈“¬°√–¥Ÿ°‡æ‘Ë¡¢÷Èπ ‚¥¬
‡©æ“–°√–¥Ÿ°‡π◊ÈÕ·πàπ (cortical bone) ·≈–π”‰ª Ÿà¿“«–¢Õß
‚√§°√–¥Ÿ°æ√ÿπ„π∑’Ë ÿ¥ °√–¥Ÿ°∑’Ë‰¥â√—∫º≈°√–∑∫¡“°∑’Ë ÿ¥§◊Õ
§Õ°√–¥Ÿ°µâπ¢“ (femoral neck)

®“°°“√»÷°…“∑’Ëºà“π¡“‡°’Ë¬«°—∫§«“¡™ÿ°¢Õß¿“«–¢“¥
«‘µ“¡‘π¥’¢Õß µ√’ ŸßÕ“¬ÿ„π‡¢µ ‡∑»∫“≈‡¡◊Õß ®—ßÀ«—¥¢Õπ·°àπ
æ∫«à“√–¥—∫¢Õß calcidiol ∑’Ë ≤35 ng/ml ‡ªìπ√–¥—∫¢Õß°“√¢“¥
«‘µ“¡‘π¥’ ·≈–æ∫«à“§«“¡™ÿ°¢Õß°“√¢“¥«‘µ“¡‘π¥’¢Õß µ√’
 ŸßÕ“¬ÿ∑’ËÕ¬Ÿà„π‡¢µ‡∑»∫“≈‡¡◊Õß®—ßÀ«—¥¢Õπ·°àπ Ÿß∂÷ß√âÕ¬≈–
65.4 „π¢≥–∑’Ë§«“¡™ÿ°¢Õß°“√¢“¥«‘µ“¡‘π¥’¢Õß µ√’ ŸßÕ“¬ÿ
„π‡¢µ™π∫∑æ∫µË”°«à“ §◊Õ æ∫√âÕ¬≈– 15.4 ªí®®ÿ∫—ππ’È¬—ß‰¡à¡’

Background: Vitamin D is essential for bone strength and

development.  It enhances intestinal absorption of calcium

and its apposition to bone. It also increases muscle

strength. In vitamin D deficiency condition, blood calcium

is reduced, parathyroid hormone (PTH) production is

stimulated resulting in secondary hyperparathyroidism

which promotes bone turnover. Cortical bone is the

primary site affected, particularly at the femoral neck.

Form our previous studies4-7, we documented an

average calcidiol level of ≤ 35 ng/ml as vitamin D

deficiency. A high prevalence of vitamin D deficiency

(65.4%) was found among urban elderly women in Khon

Kaen, compared to 15.4% among their rural counterparts7.

Until now, only limited data have been available on the

average level of calcidiol and prevalence of vitamin D

deficiency among postmenopausal women in Thailand.

Objectives: Primary: To ascertain the prevalence of

vitamin D deficiency among postmenopausal women
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¢âÕ¡Ÿ≈∑’Ë™—¥‡®π‡°’Ë¬«°—∫√–¥—∫¢Õß«‘µ“¡‘π¥’·≈–§«“¡™ÿ°¢Õß°“√
¢“¥«‘µ“¡‘π¥’„π µ√’«—¬À≈—ßÀ¡¥ª√–®”‡¥◊ÕπÀ√◊Õ µ√’«—¬∑Õß
«—µ∂ÿª√– ß§å:

«—µ∂ÿª√– ß§åÀ≈—°-À“§«“¡™ÿ°¢Õß°“√¢“¥«‘µ“¡‘π¥’„π
 µ√’À≈—ßÀ¡¥ª√–®”‡¥◊Õπ

«—µ∂ÿª√– ß§å√Õß 1. À“§à“‡©≈’Ë¬¢Õß√–¥—∫«‘µ“¡‘π¥’
(calcidiol) „π µ√’À≈—ßÀ¡¥ª√–®”‡¥◊Õπ

2. À“§«“¡ —¡æ—π∏å √–À«à“ß§à“
calcidiol ·≈– PTH ¢Õß¢âÕ¡Ÿ≈√«¡

3. À“√–¥—∫¢Õß calcidiol ∑’Ë∂◊Õ«à“¡’
°“√¢“¥«‘µ“¡‘π¥’¢Õß¢âÕ¡Ÿ≈√«¡
√Ÿª·∫∫°“√»÷°…“: Cross-sectional descriptive study
 ∂“π∑’Ë∑”°“√»÷°…“: §≈‘π‘°«—¬À¡¥ª√–®”‡¥◊Õπ ‚√ß
æ¬“∫“≈»√’π§√‘π∑√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ ®—ßÀ«—¥¢Õπ·°àπ
°“√«—¥º≈: «—¥√–¥—∫ calcidiol, PTH ·≈– alkaline phosphatase
„π serum
º≈°“√»÷°…“:  µ√’À≈—ßÀ¡¥ª√–®”‡¥◊Õπ∑’Ë‡¢â“√à«¡‚§√ß°“√¡’
®”π«π∑—Èß ‘Èπ 98 √“¬ ¢âÕ¡Ÿ≈‡¥‘¡¢Õß µ√’ ŸßÕ“¬ÿ„π‡¢µ‡¡◊Õß¡’
®”π«π 104 √“¬ ·≈– µ√’ ŸßÕ“¬ÿ„π‡¢µ™π∫∑¡’®”π«π 130
√“¬ √«¡∑—Èß ‘Èπ 332 √“¬ æ∫«à“§à“‡©≈’Ë¬ ( à«π‡∫’Ë¬ß‡∫π
¡“µ√∞“π) ¢Õß√–¥—∫ calcidiol „π µ√’À≈—ßÀ¡¥ª√–®”‡¥◊Õπ
‡∑à“°—∫ 32.58 (8.93) ng/ml §«“¡ —¡æ—π∏å√–À«à“ß§à“ calcidiol
·≈– PTH ¡’§«“¡ —¡æ—π∏å„π‡™‘ß‡ âπµ√ß™π‘¥º°º—π(p-value
<0.001) ‚¥¬¡’§à“ correlation coefficient (r) = -0.265 ·≈–æ∫
«à“§à“ calcidiol ∑’Ë ≤35 ng/ml ¬—ß§ß‡ªìπ√–¥—∫∑’Ë∑”„Àâ PTH
‡æ‘Ë¡¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠ ·≈–æ∫«à“§«“¡™ÿ°¢Õß vitamin D
 deficiency „π µ√’À≈—ßÀ¡¥ª√–®”‡¥◊Õπ‡∑à“°—∫√âÕ¬≈– 60.2
 √ÿª:  µ√’À≈—ßÀ¡¥ª√–®”‡¥◊Õπ¡’§«“¡™ÿ°¢Õß¿“«–¢“¥
«‘µ“¡‘π¥’ Ÿß ¡’§à“‡©≈’Ë¬¢Õß√–¥—∫«‘µ“¡‘π¥’µË” ¡’º≈∑”„Àâ‡°‘¥
¿“«–‡ ’Ë¬ßµàÕ°“√‡°‘¥‚√§°√–¥Ÿ°æ√ÿπ ¥—ßπ—Èπ°“√ÕÕ°°”≈—ß
°“¬°≈“ß·®âß‡æ◊ËÕ√—∫· ß·¥¥ √—∫ª√–∑“πÕ“À“√∑’Ë¡’«‘µ“¡‘π¥’
 Ÿß À√◊Õ√—∫ª√–∑“π«‘µ“¡‘π¥’„Àâ‰¥âµ“¡§«“¡µâÕß°“√„π·µà≈–
«—πÕ“®‡ªìπ ‘Ëß®”‡ªìπ

Secondary: 1. To determine the average vitamin D

(calcidiol) level in postmenopausal women

2. To find the correlation between calcidiol and PTH in the

pooled data

3. To assess the calcidiol level which indicates the level of

vitamin D deficiency in the pooled data

Design: Cross-sectional, descriptive study

Setting: Postmenopausal Clinic, Srinagarind Hospital,

Khon Kaen, Thailand

Outcome measurement: Serum calcidiol, PTH, and

alkaline phosphatase were determined.

Results: The pooled data set comprised of 332 cases

including 98 cases of postmenopausal women, 104 cases

of previously cited urban elderly women, and 130 cases of

rural elderly women. The mean (SD) calcidiol level among

the postmenopausal women was 32.58 (8.93) ng/ml,

calcidiol and PTH had reverse relation with the correlation

coefficient (r) = -0.265 (p-value < 0.001). Calcidiol at ≤ 35

ng/ml was associated with a significant increase in PTH,

which indicated the level of vitamin D deficiency. The

prevalence of vitamin D deficiency in postmenopausal

women was 60.2 percent.

Conclusion: The high prevalence of vitamin D deficiency

with low average level of calcidiol among postmenopausal

women suggests a risk for developing osteoporosis.

Outdoor exercise with sunlight exposure, high vitamin D

diet intake, or, if necessary, supplementation with vitamin

D is advised.

Keywords: Vitamin D Deficiency; Calcidiol; PTH;

Postmenopausal Women

∫∑π”

«‘µ“¡‘π¥’¡’§«“¡ ”§—≠µàÕ√à“ß°“¬Õ¬à“ß¡“° ‚¥¬¡’
Àπâ“∑’Ë ”§—≠§◊Õ àß‡ √‘¡„Àâ¡’°“√¥Ÿ¥´÷¡·§≈‡´’¬¡„π≈”‰ â‡¢â“ Ÿà
°√–· ‡≈◊Õ¥  àß‡ √‘¡„Àâ¡’°“√ – ¡·§≈‡´’¬¡‡¢â“„π°√–¥Ÿ°
·≈–™à«¬„Àâ°≈â“¡‡π◊ÈÕ∑”ß“π‰¥â¥’¢÷Èπ ∂â“¢“¥«‘µ“¡‘π¥’®–∑”„Àâ
·§≈‡´’¬¡„π°√–· ‡≈◊Õ¥≈¥≈ß·≈–°√–µÿâπ„Àâ¡’°“√‡æ‘Ë¡¢÷Èπ¢Õß
ŒÕ√å‚¡πæ“√“‰∑√Õ¬¥å ‡°‘¥¿“«– secondary hyperparathyroid-
ism ∑”„Àâ¡’°“√ ≈“¬°√–¥Ÿ°‡æ‘Ë¡¢÷Èπ ‚¥¬‡©æ“–°√–¥Ÿ°‡π◊ÈÕ·πàπ

(cortical bone) ·≈–π”‰ª Ÿà¿“«–¢Õß‚√§°√–¥Ÿ°æ√ÿπ„π∑’Ë ÿ¥
°√–¥Ÿ°∑’Ë‰¥â√—∫º≈°√–∑∫¡“°∑’Ë ÿ¥§◊Õ§Õ°√–¥Ÿ°µâπ¢“ (femo-
ral neck)1-4

     ®“°º≈°“√»÷°…“‡√◊ËÕß ç§«“¡™ÿ°¢Õß¿“«–«‘µ“¡‘π¥’„π
°√–· ‡≈◊Õ¥µË”„π µ√’ ŸßÕ“¬ÿ∑’ËÕ“»—¬Õ¬Ÿà„π‡¢µ‡∑»∫“≈‡¡◊Õß
®.¢Õπ·°àπé 5-6 æ∫«à“  µ√’ ŸßÕ“¬ÿ∑’ËÕ“»—¬Õ¬Ÿà„π‡¢µ‡∑»∫“≈
‡¡◊Õß ®.¢Õπ·°àπ ¡’§«“¡™ÿ°¢Õß°“√¢“¥«‘µ“¡‘π¥’§àÕπ¢â“ß Ÿß
§◊Õ æ∫√âÕ¬≈– 65.4 (√–¥—∫¢Õß calcidiol ∑’Ë ≤ 35 ng/ml ∂◊Õ‡ªìπ
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√–¥—∫¢Õß°“√¢“¥«‘µ“¡‘π¥’) ®“°°“√»÷°…“‡ª√’¬∫‡∑’¬∫
√–À«à“ß µ√’ ŸßÕ“¬ÿ„π‡¢µ‡¡◊Õß·≈–‡¢µ™π∫∑æ∫«à“  µ√’ Ÿß
Õ“¬ÿ„π‡¢µ‡¡◊Õß¡’§«“¡™ÿ°¢Õß°“√¢“¥«‘µ“¡‘π¥’ Ÿß°«à“ µ√’
 ŸßÕ“¬ÿ„π‡¢µ™π∫∑ ‚¥¬æ∫§«“¡™ÿ°¢Õß°“√¢“¥«‘µ“¡‘π¥’¢Õß
 µ√’ ŸßÕ“¬ÿ„π‡¢µ™π∫∑√âÕ¬≈– 15.47 ‡∑à“π—Èπ
     √».≈–ÕÕ ™—¬≈◊Õ°‘® ·≈–§≥– (1996)8 ‰¥â∑”°“√»÷°…“À“
√–¥—∫¢ÕßŒÕ√å‚¡πæ“√“‰∑√Õ¬¥å·≈–√–¥—∫¢Õß 25(OH)D „π
°√–· ‡≈◊Õ¥ ·≈–¥Ÿ ∂“π–¢Õß°“√À¡ÿπ‡«’¬π¢Õß°√–¥Ÿ°‚¥¬
°“√µ√«®À“√–¥—∫¢Õß serum osteocalcin ·≈– alkaline phos-
phatase „π°√–· ‡≈◊Õ¥ „π∫ÿ√ÿ…·≈– µ√’‰∑¬∑’Ë¡’ ÿ¢¿“æ
·¢Áß·√ß®”π«π 158 √“¬ ™à«ßÕ“¬ÿµ—Èß·µà 20-80 ªï ‡ªìπ µ√’ 81
√“¬ ·≈–∫ÿ√ÿ… 77 √“¬ º≈°“√»÷°…“æ∫«à“§à“‡©≈’Ë¬ (SD) ¢Õß
√–¥—∫ calcidiol „π∫ÿ√ÿ…‡∑à“°—∫ 67.4 (31.6) ·≈–„π µ√’‡∑à“°—∫
42.4 (23.9) ng/ml  ´÷Ëß· ¥ß„Àâ‡ÀÁπ«à“ à«π„À≠à®–¡’√–¥—∫¢Õß
calcidiol  Ÿß „π µ√’®”π«π 81 √“¬ ‡ªìπ µ√’À≈—ßÀ¡¥ª√–®”
‡¥◊Õπ 39 √“¬ ·µà°“√»÷°…“π’È‰¡à‰¥â·¬°«à“„π µ√’À≈—ßÀ¡¥
ª√–®”‡¥◊Õπ¡’√–¥—∫¢Õß«‘µ“¡‘π¥’‡ªìπÕ¬à“ß‰√

«—µ∂ÿª√– ß§åÀ≈—°¢Õß°“√»÷°…“π’È§◊Õ À“§«“¡™ÿ°¢Õß°“√
¢“¥«‘µ“¡‘π¥’„π µ√’À≈—ßÀ¡¥ª√–®”‡¥◊Õπ  «—µ∂ÿª√– ß§å√Õß
§◊Õ À“§à“‡©≈’Ë¬√–¥—∫¢Õß calcidiol „π µ√’À≈—ßÀ¡¥ª√–®”‡¥◊Õπ
·≈–√«¡¢âÕ¡Ÿ≈¢Õß µ√’À≈—ßÀ¡¥ª√–®”‡¥◊Õπ·≈– µ√’ ŸßÕ“¬ÿ
∑—Èß„π‡¢µ‡¡◊Õß·≈–‡¢µ™π∫∑‡¢â“¥â«¬°—π‡æ◊ËÕ„Àâ‰¥â®”π«π¢âÕ¡Ÿ≈
∑’Ë¡“°¢÷Èπ ÷́Ëß®–∑”„Àâº≈∑’Ë‰¥âπà“‡™◊ËÕ∂◊Õ¡“°¢÷Èπ √«¡∑—ÈßÀ“§«“¡
 —¡æ—π∏å√–À«à“ß§à“ calcidiol ·≈– parathyroid hormone ·≈–
À“√–¥—∫¢Õß calcidiol ∑’Ë∂◊Õ«à“¢“¥«‘µ“¡‘π¥’

«‘∏’¥”‡π‘π°“√«‘®—¬·≈–°≈ÿà¡µ—«Õ¬à“ß

§”®”°—¥§«“¡‡™‘ßªØ‘∫—µ‘°“√
 µ√’À≈—ßÀ¡¥ª√–®”‡¥◊ÕπÀ√◊Õ µ√’«—¬∑Õß À¡“¬∂÷ß

™à«ßÀπ÷Ëß¢Õß™’«‘µ¢Õß µ√’∑’Ë¡’°“√‡ª≈’Ë¬π·ª≈ß¢Õß√–¥—∫
ŒÕ√å‚¡π‡æ»À≠‘ß π—Ëπ§◊ÕŒÕ√å‚¡π‡Õ ‚µ√‡®π¡’√–¥—∫≈¥≈ß ́ ÷Ëß
‡°‘¥®“°°“√‡ª≈’Ë¬π·ª≈ß„π°“√∑”ß“π¢Õß√—ß‰¢à ®–∂◊Õ«à“ µ√’
π—ÈπÕ¬Ÿà„π«—¬À≈—ßÀ¡¥ª√–®”‡¥◊ÕπÀ√◊Õ«—¬∑ÕßµàÕ‡¡◊ËÕ¡’°“√¢“¥
ª√–®”‡¥◊Õπ‰ª·≈â«µ‘¥µàÕ°—π‡ªìπ‡«≈“ 12 ‡¥◊Õπ À√◊Õ‰¥â√—∫°“√
ºà“µ—¥‡Õ“√—ß‰¢àÕÕ°∑—Èß Õß¢â“ß

°“√¢“¥«‘µ“¡‘π¥’ À¡“¬∂÷ß √–¥—∫¢Õß 25(OH)D (calcidiol)
∑’Ë∑”„Àâ¡’°“√‡æ‘Ë¡¢÷Èπ¢Õß√–¥—∫ parathyroid hormone Õ¬à“ß¡’
π—¬ ”§—≠∑“ß ∂‘µ‘9

«‘∏’¥”‡π‘π°“√

 µ√’∑’Ë‡¢â“√à«¡‚§√ß°“√‡ªìπ µ√’À≈—ßÀ¡¥ª√–®”‡¥◊Õπ™à«ß
Õ“¬ÿ√–À«à“ß 45-60 ªï ́ ÷Ëß‡¢â“√—∫°“√µ√«®√—°…“„π§≈‘π‘°«—¬À¡¥
ª√–®”‡¥◊Õπ‚√ßæ¬“∫“≈»√’π§√‘π∑√å ¡’ ÿ¢¿“æ·¢Áß·√ß·≈–

 “¡“√∂™à«¬‡À≈◊Õµπ‡Õß‰¥â ·≈–‡´Áπ™◊ËÕ¬‘π¬Õ¡‡¢â“√à«¡°“√
»÷°…“  à«πºŸâ∑’Ë¡’ª√–«—µ‘‚√§µ—∫À√◊Õ‚√§‰µ‡√◊ÈÕ√—ß ¡’ malabsorp-
tion syndrome ‡ªìπÕ—¡æ“µÀ√◊Õ™à«¬‡À≈◊Õµπ‡Õß‰¡à‰¥â √«¡∑—Èß
ºŸâ∑’Ë√—∫ª√–∑“πŒÕ√å‚¡π ¬“ phenytoin, carbamazepine, rifampi-
cin ·≈–«‘µ“¡‘π¥’ ®–∂Ÿ°§—¥ÕÕ°®“°°“√»÷°…“

 µ√’∑’Ë‡¢â“√à«¡°“√»÷°…“∑ÿ°√“¬‰¥â√—∫°“√ —́°ª√–«—µ‘ µ√«®
√à“ß°“¬ ™—ËßπÈ”Àπ—° «—¥ à«π Ÿß ·≈–∑”°“√‡®“–‡≈◊Õ¥®”π«π
10 ¡‘≈≈‘≈‘µ√„π™à«ß‡™â“√–À«à“ß 6-10 π“Ãî°“

·∫àß‡≈◊Õ¥∑’Ë‰¥âÕÕ°‡ªìπ “¡ à«π  à«π·√°µ√«®À“§à“
 “√‡§¡’„π‡≈◊Õ¥ ‰¥â·°à BUN, creatinine, SGOT, SGPT ·≈–
total alkaline phosphatase  à«π∑’Ë Õßµ√«®À“§à“  parathyroid
hormone (PTH) ·≈– à«π∑’Ë “¡µ√«®À“§à“ calcidiol

§à“ PTH µ√«®‚¥¬«‘∏’ electrochemiluminescence (ECLIA)
‚¥¬ Elecsys 1010 ∑’ËÀπà«¬ immunology ¿“§«‘™“ microbiol-
ogy §≥–·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ °“√µ√«®π’È¡’§à“
inter-assay CVs ª√–¡“≥√âÕ¬≈– 7.1

§à“ calcidiol µ√«®‚¥¬«‘∏’ radioimmunoassay (RIA) ‚¥¬
DiaSorin, USA ∑’ËÀπà«¬µàÕ¡‰√â∑àÕ ¿“§«‘™“Õ“¬ÿ√»“ µ√å §≥–
·æ∑¬»“ µ√å ‚√ßæ¬“∫“≈√“¡“∏‘∫¥’ ¡À“«‘∑¬“≈—¬¡À‘¥≈
§à“ inter-assay CVs ¢Õß«‘∏’π’Èª√–¡“≥√âÕ¬≈– 10

°“√»÷°…“π’È‰¥âºà“π°“√æ‘®“√≥“®“°§≥–°√√¡°“√
®√‘¬∏√√¡°“√«‘®—¬„π¡πÿ…¬å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ

®”π«π°≈ÿà¡µ—«Õ¬à“ß

®”π«π°≈ÿà¡µ—«Õ¬à“ß®“°°“√§”π«≥‰¥â 93 √“¬ ‚¥¬
§”π«≥®“°§«“¡™ÿ°¢Õß°“√¢“¥«‘µ“¡‘π¥’Õ¬Ÿà∑’Ë√âÕ¬≈– 40 §à“
type I error 0.05 ·≈–¬Õ¡√—∫§«“¡§≈“¥‡§≈◊ËÕπ√âÕ¬≈– 10

°“√»÷°…“π’È¡’ µ√’À≈—ßÀ¡¥ª√–®”‡¥◊Õπ∑’Ë‡¢â“√à«¡‚§√ß°“√
·≈–‡¢â“‡°≥±å®”π«π 98 √“¬ „π¢≥–∑’Ë¢âÕ¡Ÿ≈‡¥‘¡¢Õß µ√’
 ŸßÕ“¬ÿ„π‡¢µ‡¡◊Õß¡’®”π«π 104 √“¬ ·≈– µ√’ ŸßÕ“¬ÿ„π‡¢µ
™π∫∑¡’®”π«π 130 √“¬ √«¡∑—Èß ‘Èπ 332 √“¬

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈

¢âÕ¡Ÿ≈æ◊Èπ∞“π¢Õß µ√’À≈—ßÀ¡¥ª√–®”‡¥◊Õπ®–· ¥ßº≈
‡ªìπ®”π«π√âÕ¬≈– ”À√—∫¢âÕ¡Ÿ≈™π‘¥·®ßπ—∫ ·≈–§à“‡©≈’Ë¬ +
§à“‡∫’Ë¬ß‡∫π¡“µ√∞“π ”À√—∫¢âÕ¡Ÿ≈µàÕ‡π◊ËÕß

°“√«‘‡§√“–ÀåÀ“√–¥—∫¢Õß«‘µ“¡‘π¥’∑’Ë∂◊Õ«à“‡ªìπ√–¥—∫
¢Õß°“√¢“¥«‘µ“¡‘π¥’ (vitamin D deficiency) §√—Èßπ’È®–∑”°“√
«‘‡§√“–Àå‚¥¬√«¡¢âÕ¡Ÿ≈¢Õß µ√’À≈—ßÀ¡¥ª√–®”‡¥◊Õπ√à«¡
°—∫ µ√’ ŸßÕ“¬ÿ∑—Èß„π‡¢µ‡¡◊Õß·≈–‡¢µ™π∫∑∑’Ë‡§¬∑”°“√
»÷°…“‰«â°àÕπÀπâ“π’È ‚¥¬·∫àß√–¥—∫¢Õß calcidiol ÕÕ°‡ªìπ°≈ÿà¡
¬àÕ¬Àà“ß°—π™à«ß≈– 5 ng/ml ·≈–«‘‡§√“–Àå§«“¡·µ°µà“ß¢Õß
§à“‡©≈’Ë¬¢Õß PTH „π·µà≈–°≈ÿà¡¬àÕ¬¢Õß calcidiol ¥â«¬«‘∏’
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oneway ANOVA ·≈– post hoc test ¥â«¬«‘∏’¢Õß Bonferroni
„π°√≥’∑’Ëæ∫«à“ variance ¢Õß·µà≈–°≈ÿà¡‡∑à“°—π ·µàÀ“°°“√
∑¥ Õ∫æ∫«à“ variance ¢Õß·µà≈–°≈ÿà¡‰¡à‡∑à“°—π post hoc test
®–„™â«‘∏’¢Õß Tamhane

§«“¡ —¡æ—π∏å√–À«à“ß√–¥—∫«‘µ“¡‘π¥’·≈–√–¥—∫¢Õß PTH
„π°√–· ‡≈◊Õ¥ · ¥ß‚¥¬ scatter plot diagram ·≈–«‘‡§√“–Àå
§à“§«“¡ —¡æ—π∏å¥â«¬ Pearsonûs product moment correlation
coefficient (r)

°“√«‘‡§√“–Àå∑—ÈßÀ¡¥„™â two-tailed ∑’Ëπ—¬ ”§—≠∑“ß ∂‘µ‘
p-value<0.05

º≈°“√»÷°…“

 µ√’À≈—ßÀ¡¥ª√–®”‡¥◊Õπ ( µ√’«—¬∑Õß) ∑’Ë‡¢â“√—∫°“√µ√«®
·≈–√—°…“∑’Ë§≈‘π‘°«—¬À≈—ßÀ¡¥ª√–®”‡¥◊Õπ ‚√ßæ¬“∫“≈
»√’π§√‘π∑√å∑—Èß ‘Èπ 104 √“¬ §—¥ÕÕ°®“°°“√»÷°…“ 6 √“¬
‡π◊ËÕß®“°‰¡à‡¢â“‡°≥±å∑’Ë°”Àπ¥ ‡À≈◊Õ µ√’«—¬∑Õß®”π«π 98
√“¬  µ√’ ŸßÕ“¬ÿ„π‡¢µ‡¡◊Õß¡’®”π«π 104 √“¬·≈– µ√’ ŸßÕ“¬ÿ
„π‡¢µ™π∫∑¡’®”π«π 130 √“¬ √«¡∑—ÈßÀ¡¥ 332 √“¬

 µ√’À≈—ßÀ¡¥ª√–®”‡¥◊Õπ∑’Ë‡¢â“√à«¡°“√»÷°…“æ∫«à“¡’Õ“¬ÿ
‡©≈’Ë¬ 49.96 (+4.97) ªï ¡’πÈ”Àπ—°‡©≈’Ë¬ 57.11 (+8.53) °°. ¡’
 à«π Ÿß‡©≈’Ë¬ 154 (+5) ´¡. ·≈–¡’ BMI ‡©≈’Ë¬ 24.19 (+3.53)
°.°./¡2 ‚¥¬¡’§à“‡©≈’Ë¬¢Õß√–¥—∫ calcidiol = 32.58 (+8.93) ng/
ml ¡’§à“‡©≈’Ë¬¢Õß√–¥—∫ PTH = 23.72 (+11.84) pg/ml ·≈–¡’
§à“‡©≈’Ë¬¢Õß√–¥—∫ total alkaline phosphatase = 78.75 (+24.39)
U/L ¢âÕ¡Ÿ≈¥â“πÕ“™’ææ∫«à“ à«π„À≠à¡’Õ“™’æ√—∫√“™°“√ §◊Õ
√âÕ¬≈– 34.7 √Õß≈ß¡“®–‡ªìπ·¡à∫â“π√âÕ¬≈– 32.7 ¥—ßµ“√“ß
∑’Ë 1

µ“√“ß∑’Ë 1 · ¥ß®”π«π·≈–√âÕ¬≈–¢ÕßÕ“™’æµà“ßÊ ¢Õß µ√’
À¡¥ª√–®”‡¥◊Õπ∑’Ë‡¢â“√—∫°“√µ√«®·≈–√—°…“„π§≈‘π‘°«—¬À¡¥
ª√–®”‡¥◊Õπ ‚√ßæ¬“∫“≈»√’π§√‘π∑√å

Õ“™’æ ®”π«π √âÕ¬≈–

√—∫√“™°“√ 34 34.7
·¡à∫â“π 32 32.7
§â“¢“¬ 20 20.4
‡°…µ√°√ 7  7.1
√—∫®â“ß 5 5.1
√«¡∑—ÈßÀ¡¥ 98 100.0

§«“¡ —¡æ—π∏å√–À«à“ß§à“ calcidiol ·≈– PTH · ¥ß‚¥¬
scatter plot diagram ·≈–«‘‡§√“–Àå§«“¡ —¡æ—π∏åæ∫«à“¡’§«“¡
 —¡æ—π∏å„π‡™‘ß‡ âπµ√ß™π‘¥º°º—π (reverse relation) Õ¬à“ß¡’

π—¬ ”§—≠∑“ß ∂‘µ‘ (p-value<0.001) ‚¥¬¡’§à“ correlation
coefficient (r) = -0.265 · ¥ß‰«â„π√Ÿª∑’Ë 1

√Ÿª∑’Ë 1 Scatter plot diagram · ¥ß§«“¡ —¡æ—π∏å√–À«à“ß§à“
calcidiol ·≈– PTH ·≈–®“°°“√«‘‡§√“–Àå‚¥¬ Pearsonûs
correlation coefficient æ∫¡’§«“¡ —¡æ—π∏å„π‡™‘ß‡ âπµ√ß™π‘¥
º°º—πÕ¬à“ß¡’π—¬ ”§—≠∑’Ë p<0.001 ‚¥¬¡’§à“ correlation
coefficient (r) = -0.265

°“√À“√–¥—∫¢Õß calcidiol ∑’Ë∫Õ°∂÷ß°“√¢“¥«‘µ“¡‘π¥’
∑”‚¥¬·∫àß√–¥—∫¢Õß calcidiol ÕÕ°‡ªìπ°≈ÿà¡¬àÕ¬ „ÀâÀà“ß°—π
™à«ß≈– 5 ng/ml ®”π«π·≈–√âÕ¬≈–¢Õß·µà≈–™à«ß· ¥ß‰«â„π
µ“√“ß∑’Ë 2 ·≈–®“° boxplot √–À«à“ß·µà≈–°≈ÿà¡¬àÕ¬¢Õß
calcidiol ·≈–§à“ PTH æ∫«à“∑’Ë°≈ÿà¡ calcidiol   >25-30 ng/ml ¡’
outlier 3 √“¬ °≈ÿà¡ calcidiol >35-40 ng/ml ¡’ outlier 2 √“¬
·≈–°≈ÿà¡ calcidiol >40 ng/ml ¡’ outlier  5  √“¬ · ¥ß‰«â„π√Ÿª
∑’Ë 2 √«¡∑—Èß ‘Èπ¡’ outlier 10 √“¬ ́ ÷Ëß∂Ÿ°µ—¥ÕÕ°®“°°“√«‘‡§√“–Àå
§√—Èßπ’È  ‡À≈◊ÕºŸâ∑’ËÕ¬Ÿà„π°“√«‘‡§√“–ÀåÀ“√–¥—∫¢Õß°“√¢“¥«‘µ“¡‘π
¥’ 322 √“¬ °√“ø· ¥ß§à“‡©≈’Ë¬ (95%CI) ¢Õß√–¥—∫ PTH „π
·µà≈–°≈ÿà¡¬àÕ¬¢Õß calcidiol ¿“¬À≈—ßµ—¥§à“ outlier ÕÕ°·≈â«
· ¥ß‰«â„π√Ÿª∑’Ë 3

«‘‡§√“–Àå§à“‡©≈’Ë¬¢Õß PTH „π·µà≈–°≈ÿà¡¬àÕ¬¢Õß calcidiol
‚¥¬ oneway ANOVA æ∫¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠
∑“ß ∂‘µ‘ (p<0.001) ·≈–®“°°“√∑¥ Õ∫ homogeneity of
variance æ∫«à“§à“ variance ¢Õß·µà≈–°≈ÿà¡‰¡à‡∑à“°—π (p<0.05)
¥—ßπ—Èπ post hoc test ®÷ß„™â«‘∏’¢Õß Tamhane æ∫¡’§«“¡
·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠¢Õß§à“‡©≈’Ë¬¢Õß serum PTH „π
°≈ÿà¡¬àÕ¬¢Õß calcidiol ∑’Ë¡’§à“µ—Èß·µà 35 ng/ml ≈ß‰ª ·≈–
°≈ÿà¡¬àÕ¬¢Õß calcidiol ∑’Ë¡’§à“¡“°°«à“ 35 ng/ml ¢÷Èπ‰ª∑’Ë p<0.04
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°≈ÿà¡¬àÕ¬¢Õß ®”π«π √âÕ¬≈– √âÕ¬≈–
serum calcidiol  – ¡

(ng/ml)
0-25

>25-30
>30-35
>35-40
>40
√«¡

31
53
63
76
109
332

 9.3
16.0
19.0
22.9
32.8
100.0

 9.3
25.3
44.3
67.2
100.0

µ“√“ß∑’Ë 2 · ¥ß®”π«π·≈–√âÕ¬≈–¢ÕßºŸâ‡¢â“√à«¡°“√«‘®—¬
∑—Èß µ√’À≈—ßÀ¡¥ª√–®”‡¥◊Õπ·≈– µ√’ ŸßÕ“¬ÿ„π‡¢µ‡¡◊Õß·≈–
‡¢µ™π∫∑√«¡∑—Èß ‘Èπ 332 √“¬ ·∫àß‡ªìπ°≈ÿà¡¬àÕ¬µ“¡√–¥—∫¢Õß
calcidiol

√Ÿª∑’Ë 2 °√“ø· ¥ß boxplot with outlier ¢Õß√–¥—∫ parathy-
roid hormone ¢Õß·µà≈–°≈ÿà¡¬àÕ¬¢Õß√–¥—∫ calcidiol

√Ÿª∑’Ë 3 °√“ø· ¥ß§à“ mean (95%CI) ¢Õß√–¥—∫ parathyroid
hormone ¢Õß·µà≈–°≈ÿà¡¬àÕ¬¢Õß√–¥—∫ calcidiol æ∫«à“§à“‡©≈’Ë¬
¢Õß√–¥—∫ parathyroid hormone ¢Õß°≈ÿà¡¬àÕ¬∑’Ë¡’√–¥—∫ calcidiol
µ—Èß·µà 35 ng/ml ≈ß‰ª Ÿß°«à“§à“‡©≈’Ë¬¢Õß√–¥—∫ parathyroid
hormone ¢Õß°≈ÿà¡¬àÕ¬∑’Ë¡’√–¥—∫ calcidiol ¡“°°«à“ 35 ng/ml
¢÷Èπ‰ªÕ¬à“ß¡’π—¬ ”§—≠ (p<0.04)

· ¥ß‰«â„π√Ÿª∑’Ë 3 ·≈–®“°§”®”°—¥§«“¡¢Õß vitamin D
deficiency (§◊Õ√–¥—∫¢Õß calcidiol ∑’Ë∑”„Àâ§à“ serum PTH
‡æ‘Ë¡¢÷ÈπÕ¬à“ß¡’π—¬ ”§—≠) · ¥ß«à“∑’Ë√–¥—∫¢Õß calcidiol ≤ 35
ng/ml §◊Õ√–¥—∫¢Õß vitamin D deficiency ́ ÷Ëß‡ªìπ§à“‡¥’¬«°—∫∑’Ë
æ∫„π√“¬ß“π°àÕπÀπâ“π’È

À“°æ‘®“√≥“‡©æ“–„π µ√’À≈—ßÀ¡¥ª√–®”‡¥◊Õπ æ∫«à“
§«“¡™ÿ°¢Õß¿“«–¢“¥«‘µ“¡‘π¥’„π µ√’À≈—ßÀ¡¥ª√–®”‡¥◊Õπ
‡∑à“°—∫√âÕ¬≈– 60.2 ¥—ß· ¥ß‰«â„πµ“√“ß∑’Ë 3

¿“«–¢“¥ ‰¡à¢“¥ √«¡
«‘µ“¡‘π¥’ (%) «‘µ“¡‘π¥’ (%)

 µ√’À≈—ßÀ¡¥ 59 (60.2%) 39 (39.8%) 98 (100%)
ª√–®”‡¥◊Õπ
 µ√’ ŸßÕ“¬ÿ„π™π∫∑ 20 (15.4%) 110 (84.6%) 130 (100%)
 µ√’ ŸßÕ“¬ÿ„π‡¡◊Õß 68 (65.4%) 36 (34.6%) 104 (100%)

µ“√“ß∑’Ë 3 §«“¡™ÿ°¢Õß¿“«–¢“¥«‘µ“¡‘π¥’„π·µà≈–°≈ÿà¡¬àÕ¬
§◊Õ  µ√’À≈—ßÀ¡¥ª√–®”‡¥◊Õπ  µ√’ ŸßÕ“¬ÿ„π‡¢µ‡¡◊Õß·≈–
 µ√’ ŸßÕ“¬ÿ„π‡¢µ™π∫∑ ®”π«π∑—Èß ‘Èπ 332 √“¬

«‘®“√≥å

æ∫«à“√–¥—∫¢Õß«‘µ“¡‘π¥’ (calcidiol) „π µ√’À≈—ßÀ¡¥
ª√–®”‡¥◊Õπ¡’√–¥—∫§àÕπ¢â“ßµË” ‚¥¬¡’§à“‡©≈’Ë¬¢Õß√–¥—∫
calcidiol ∑’Ë 32.58 ng/ml µË”°«à“√–¥—∫ 35 ng/ml ́ ÷Ëß∂◊Õ‡ªìπ√–¥—∫
¢Õß°“√¢“¥«‘µ“¡‘π¥’ ·≈–æ∫«à“¡’§«“¡™ÿ°¢Õß°“√¢“¥
«‘µ“¡‘π¥’„π µ√’À≈—ßÀ¡¥ª√–®”‡¥◊Õπ Ÿß∂÷ß√âÕ¬≈– 60.2  ‘Ëßπ’È
‡ªìπ —≠≠“≥‡µ◊Õπ∂÷ß§«“¡‡ ’Ë¬ßµàÕ°“√‡°‘¥‚√§°√–¥Ÿ°æ√ÿπ
‡¡◊ËÕ‡¢â“ Ÿà«—¬ ŸßÕ“¬ÿÕ¬à“ßÀπ÷Ëß

®“°°“√√«¡¢âÕ¡Ÿ≈¢Õß∑—Èß “¡°≈ÿà¡‰¥â®”π«π¢âÕ¡Ÿ≈ Ÿß∂÷ß
332 √“¬ ¬—ß§ßæ∫«à“§à“∑’Ë∫Õ°∂÷ß°“√¢“¥«‘µ“¡‘π¥’Õ¬Ÿà∑’Ë ≤ 35
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ng/ml ‡™àπ‡¥‘¡5-7  ‘Ëßπ’ÈæÕ®–Õπÿ‚≈¡‰¥â«à“√–¥—∫¢Õß°“√¢“¥
«‘µ“¡‘π¥’∑’Ë ≤ 35 ng/ml ‡ªìπ√–¥—∫∑’Ë¡’π—¬ ”§—≠∑—Èß„π µ√’À≈—ß
À¡¥ª√–®”‡¥◊Õπ·≈– µ√’ ŸßÕ“¬ÿ ”À√—∫ª√–‡∑»‰∑¬ ∂÷ß·¡â
®–‡ªìπ√–¥—∫∑’Ë Ÿß°«à“„πª√–‡∑»·∂∫¬ÿ‚√ª§àÕπ¢â“ß¡“°°Áµ“¡
´÷Ëß®“°À≈“¬Ê°“√»÷°…“æ∫«à“√–¥—∫¢Õß°“√¢“¥«‘µ“¡‘π¥’
·µ°µà“ß°—π„π‡™◊ÈÕ™“µ‘·≈–¿Ÿ¡‘ª√–‡∑»∑’Ëµà“ß°—π ‚¥¬æ∫«à“¡’§à“
µ—Èß·µà 10-40 ng/ml10-18

®“°¢âÕ¡Ÿ≈¥â“πÕ“™’æ¢Õß µ√’À≈—ßÀ¡¥ª√–®”‡¥◊Õπæ∫«à“
 à«π„À≠à‡ªìπ¢â“√“™°“√·≈–·¡à∫â“π ´÷Ëß¡—°®–‰¡à§àÕ¬‰¥â√—∫
· ß·¥¥Õ¬à“ß‡µÁ¡∑’Ë ‡π◊ËÕß®“° à«π„À≠à∑”ß“πÕ¬Ÿà„πµ—«µ÷°À√◊Õ
„π∫â“π ´÷Ëß¡’æƒµ‘°√√¡„°≈â‡§’¬ß°—∫ µ√’ ŸßÕ“¬ÿ„π‡¢µ‡¡◊Õß5-6

®÷ß∑”„Àâ∑—Èß Õß°≈ÿà¡¡’‚Õ°“ ¢“¥«‘µ“¡‘π¥’‰¥â Ÿß„°≈â‡§’¬ß°—π
„π¢≥–∑’Ë µ√’ ŸßÕ“¬ÿ„π‡¢µ™π∫∑∑”ß“πÕ¬Ÿà°≈“ß‰√à°≈“ßπ“
∂Ÿ°· ß·¥¥∑—Èß«—π∑”„Àâ¡’§«“¡‡ ’Ë¬ßµàÕ°“√¢“¥«‘µ“¡‘π¥’
§àÕπ¢â“ßµË”7

 √ÿª

 µ√’À≈—ßÀ¡¥ª√–®”‡¥◊Õπ¡’§«“¡™ÿ°¢Õß°“√¢“¥«‘µ“¡‘π¥’
 Ÿß ‡ªìπ —≠≠“≥‡µ◊Õπ«à“À“° µ√’À≈—ßÀ¡¥ª√–®”‡¥◊Õπ¬—ß§ß
¡’æƒµ‘°√√¡Õ¬à“ß∑’Ë‡ªìπÕ¬Ÿà ‚Õ°“ ‡°‘¥‚√§°√–¥Ÿ°æ√ÿπ¡’§«“¡
‡ªìπ‰ª‰¥â Ÿß ¥—ßπ—Èπ§«√¡’°“√ª√—∫‡ª≈’Ë¬πæƒµ‘°√√¡„À¡à ‚¥¬
°“√ÕÕ°°”≈—ß°“¬°≈“ß·®âß‡æ◊ËÕ√—∫· ß·¥¥ À√◊Õ√—∫ª√–∑“π
Õ“À“√∑’Ë¡’«‘µ“¡‘π¥’ ŸßÀ√◊Õ√—∫ª√–∑“π¬“‡ √‘¡«‘µ“¡‘π¥’„Àâ‰¥â
µ“¡§«“¡µâÕß°“√„π·µà≈–«—π

°‘µµ‘°√√¡ª√–°“»

● §≥–·æ∑¬»“ µ√å¡À“«‘∑¬“≈—¬¢Õπ·°àπ∑’Ë„Àâ‡ß‘π∑ÿπ
 π—∫ πÿπß“π«‘®—¬π’È

● √.».«’√–æß»å ≈ÿ≈‘µ“ππ∑å ·≈–Àπà«¬ immunology ¿“§
«‘™“®ÿ≈™’««‘∑¬“ §≥–·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ
∑’Ë‰¥â‡Õ◊ÈÕ‡øóôÕ°“√µ√«®«—¥§à“ PTH
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