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Reference values and predicted equations of lung function in southern Chinese children¡¡ ZHENGJinping,
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¡¾Abstract¡¿¡¡ Pulmonary function testing( PFT) has become an integral part of the clinical assessment of
pulmonary diseases and has been practiced more and more in pediatrics. The results of tests cannot be interpreted
appropriately without reference values. It is recommended that laboratories should use the predicted equations that
are most close to their population. However , there are no such references available for southern Chinese children
until now. Objective ¡¡ This study was undertaken to characterize the forced expiratory maneuver of growth and
establish the normal lung function prediction equations for southern Chinese children.Methods¡¡A survey in 385
healthy school children(200 boys , 185 girls) aged 6 to 14 years old was carried out in Guangzhou in 1998.
Thirteen flow2volume tests parameters [e. g. forced vital capacity(FVC) , forced expiratory volume at one second
(FEV1) , maximal mid2expiratory flow rate ( FEF25 %275 %) ] were measured by using Gould 2800 spirometry.
Stepwise multiple regressions and non2linear regressions were carried out with the statistical software SPSS 9. 0 for
Windows to identify the best predictors of lung function parameters using standing height , weight , age and gender
as potential determinants. Standing height , weight and age were used to compare the predicted values from our
equations and other commonly used equations such as Ploger¡äs , Knudson¡äs and Hong¡äs. Results ¡¡ All lung
volumes and flow rates increased with the age , height as well as weight growth in both gender groups. FVC were
significantly different among age groups in both genders( Fboy = 4. 562 , Fgirl = 51137 , P all < 0. 001) . It was
found that lung volumes were higher in boys than those in girls under the age of 10 years , and cross2over occurred
at the age of 11 to 12 years , then inversed again after 13 years of age. The correlation among most lung function
parameters was higher in height than weight and age. The regression equation for FEV1 and height is as follows :
(Boys) FEV1 = 0. 141453¡Áheight0. 019138, r = 0. 93178 , P < 0. 001 ,( Girls) FEV1 = 0. 127 097¡Áheight0. 019 676, r
= 0. 90382 , P < 0. 001. The average expiratory time was 3. 11 seconds in this group. The regression equations of

lung function were established. By comparison with the equations derived from our study and studies by other
authors , it was found that the difference between measured data and predicted values from other authors were higher
than those from ours.Conclusion¡¡Reference values and predicted equations for forced expiratory lung function for
southern Chinese children presented in this paper may be recommended for use in the southern regions of China.
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ÍâËäÓÐÒ»Ð©×÷Õß±¨µÀÁË¶ùÍ¯ ·Î ¹¦ÄÜµÄÕý³£Ô¤¼Æ

Öµ[1 ,2 ] ,µ«ÓÉÓÚÖÖ×å¡¢»·¾³ ¡¢ÓªÑøµÈµÄ²îÒì¿ÉÄÜÓë¹ú

ÄÚÈËÈº¼äÓÐËù²»Í¬[325 ] ¡£¹úÄÚÓÐ¹ØÉÙÄê¶ùÍ¯·Î¹¦ÄÜ

Õý³£ÖµµÄ±¨µÀ²»¶à[6 ,7 ] ,Òò´ËÓÐ±ØÒª½¨Á¢¹úÄÚ¶ùÍ¯

µÄ·Î¹¦ÄÜÕý³£²Î¿¼Öµ,ÒÔÀûÓÚÔÚ¶ùÍ¯¿ªÕ¹ÑÐ¾¿¼°ÁÙ

´²Ó¦ÓÃ ,ÀûÓÚ¶Ô¼²²¡µÄÔçÆÚÕï¶Ï ¡¢ÖÎÁÆÐ§¹û¼°Ô¤ºó½ø

ÐÐÆÀ¹À¡£

¶ÔÏóºÍ·½·¨

Ò»¡¢¶ÔÏó

Îª¹ãÖÝÊÐ2 ËùÐ¡Ñ§ºÍ1 ËùÖÐÑ§µÄÑ§Áä¶ùÍ¯,Äê

Áä6¡«14Ëê,ÐÔ±ð²»ÏÞ,¾­ÎÊ¾íµ÷²é±íºÍÒ½Ê¦Ñ¯ÎÊ²¡

Ê· ¡¢Ìå¼ì ,È·Ö¤ÎÞÈÎºÎÐÄ·ÎºÍÆäËûÏµÍ³¼²»¼Ê· ,ÇÒ½ü

4 ÖÜÎÞºôÎüµÀ¸ÐÈ¾Ê·,Ìå¼ìÐÄ¡¢·Î¼°·¢ÓýÎÞÒì³£ ¡¢ÎÞ

ÐØÀª»ûÐÎ;´Ó²»ÎüÑÌ ¡£ÒÔÃ¿1 ËêÎª 1 ¸öÄêÁä¶Î ¡£

¶þ¡¢·½·¨

1.ÊÜ¼ìÕß³à½Å²âÉí¸ß,Çá·þÁ¿ÌåÖØ¡£

2. ²â ¶¨ ÒÇ Æ÷: ²É ÓÃ ÃÀ ¹úGould ¹« Ë¾ Éú ²ú µÄ

Autobox 2800ÐÍ·ÎÁ¿¼Æ¡£Ã¿ÌìÉÏ ¡¢ÏÂÎç²âÊÔÇ°±ê»¯Á÷

Á¿/ ÈÝÁ¿,Ëù²âÊýÖµ½ÏÕýÎªÌåÎÂÓë´óÆøÑ¹Á¦,Ë®ÕôÆø

±¥ºÍ (BTPS) ×´Ì¬ ¡£

3. ²âÊÔ·½·¨ :ËùÓÐ²âÊÔ¾ùÔÚ1998Äê8 ÔÂ¡«1999

Äê2 ÔÂÍê³É¡£²âÊÔÓÉ²Ù×÷ÊìÁ·µÄ¼¼Ê¦½øÐÐ,²Î¿¼ÃÀ

¹úÐØ¿ÆÐ­»á(ATS) µÄ±ê×¼[8 ,9 ]²âÊÔ¡£ÒªÇóÊÜÊÔÕß×ø

Ö±,Í·±£³Ö×ÔÈ»Ë®Æ½¡¢¼ÐÉÏ±Ç¼Ð¡¢ÑÀ³ÝÒ§½ô¿ÚÆ÷,ÉàÍ·

²»ÄÜ¶ÂÈûÒ§¿ÚÆ÷,²»ÄÜÂ©Æø,²¢±ÜÃâ¹ý½ôµÄÑü´ø¡¢ÐØ

´øºÍÒÂ·þµÈ¡£²âÊÔÇ°ÏÈÈÃÊÜÊÔÕßÁ·Ï°1¡«2 ´Î ,²â¶¨

¹ý³ÌÖÐÒªÇóÊÜÊÔÕßÖÁÉÙ²â¶¨3 ´Î ,×î¼Ñ2 ´Î¼äÎó²î

ÉÙÓÚ5 % ,ÇÒÁ÷ËÙÈÝÁ¿ÇúÏßÎÞÒì³£,Ê±¼äÈÝÁ¿ÇúÏßÊ¾

ºôÆøÏà³öÏÖÆ½Ì¨ ¡£È¡×î¼ÑÖµ×÷Îª²ÎÊý¼ÇÂ¼¡£

4. ²â¶¨Ö¸±ê :°üÀ¨ÓÃÁ¦·Î»îÁ¿ (FVC) ¡¢1sÓÃÁ¦ºô

ÆøÈÝ»ý(FEV1) ¡¢1sÓÃÁ¦ºôÆøÈÝ»ýÕ¼ÓÃÁ¦·Î»îÁ¿±ÈÖµ
(FEV1/ FVC) ¡¢×î´óºôÆøÖÐ¶ÎÁ÷Á¿(FEF25 %275 %) ¡¢ÓÃÁ¦

ºôÆø25 %·Î»îÁ¿Ê±Ë²¼äÁ÷Á¿( FEF25 %) ¡¢ÓÃÁ¦ºôÆø

50 %·Î»îÁ¿Ê±Ë²¼äÁ÷Á¿(FEF50 %) ¡¢ÓÃÁ¦ºôÆø75 %·Î

»îÁ¿Ê±Ë²¼äÁ÷Á¿(FEF75 %) ¡¢ÆðÊ¼ÓÃÁ¦ºôÆøÁ¿Îª200¡«

1 200 ml µÄÆ½¾ùÁ÷Á¿( FEF20021 200) ¡¢×î¸ßºôÆøÁ÷Á¿
(PEF) ¡¢ºôÆøÊ±¼ä(FET100 %) ¡¢×î¸ßÎüÆøÁ÷Á¿(PIF) ¡¢ÓÃ

Á¦ÎüÆø50 %·Î»îÁ¿Ê±Ë²¼äÁ÷Á¿( FIF50 %) ¼°FEF50 %/

FIF50 %µÄ±ÈÖµµÈ13 Ïî ¡£

5.Õý³£Öµ·½³ÌÊ½µÄ½¨Á¢:ÒÔÊ±¼ä2ÈÝÁ¿ÇúÏßºÍÁ÷

ËÙ2ÈÝÁ¿ÇúÏßµÄ¸÷Êµ²âÖ¸±ê×÷Îª·½³ÌÊ½µÄÒò±äÁ¿,ÒÔ

ÄêÁä(A) ¡¢Éí¸ß ( H) ¡¢ÌåÖØ(W) ¼°Æä±ä»»ÐÍ(Ö¸Êý·½

³Ì ¡¢¶þ´ÎÏî·½³Ì ¡¢Èý´ÎÏîµÈ ) ºÍ½áºÏÐÍµÄ²ÎÊý×÷Îª·½

³ÌÊ½µÄ×Ô±äÁ¿,ÒÔSPSS 810 for windowsÍ³¼ÆÈí¼þ°ü

¼ÆËã·½³ÌÊ½,×÷¶àÔªÖð²½»Ø¹éºÍ¶àÔªÏßÐÔ»Ø¹é,½¨Á¢

ÏßÐÔ¶àÔª»Ø¹é·½³Ì,·ÇÏßÐÔ·½³ÌÔò×÷ÇúÏßÄâºÏ¼ÌÒÔ

µü´ú·¨×÷ÇúÏß»Ø¹é ,½¨Á¢ÇúÏß»Ø¹é·½³Ì ¡£ÒÔ·½³ÌÊ½

ÖÐ¸´Ïà¹ØÏµÊý( R) Öµ×î´ó¶øÏàÓ¦µÄ±ê×¼Îó( S€x) ×îÐ¡

ÕßÎª×î¼ÑÔ¤¼Æ·½³ÌÊ½,Èô R ¼°S€x Ïà½üÕßÔòÑ¡ÔñÉÙ

Ôª¡¢¼òµ¥µÄÎªÔ¤¼Æ·½³ÌÊ½¡£Èô»Ø¹é·½³ÌR Öµ< 013

»òÎ´½¨Á¢ÓÐÍ³¼ÆÑ§ÒâÒåµÄ»Ø¹é·½³ÌÊ½Õß¼ÆËãÆä¾ù

Öµ,±ê×¼²î¼°±ê×¼Îó¡£

6.½«±¾×é·½³ÌÓëÉÏº£ºé½¨¹úµÈ[7 ] ¡¢¹úÍâ½Ï³£ÓÃ

µÄPloger¼° KnudsonµÈ[1 ,2 ] ·½³ÌËùÇóµÃµÄ±¾µØÇøÍ¬

Ò»¶ù Í¯Ô¤¼ÆÖµÓëÊµ²âÖµµÄ²îÒì½øÐÐ±È½Ï, ²îÒì
( %) = (Ô¤¼ÆÖµ- Êµ²âÖµ) / Ô¤¼ÆÖµ ¡Á100 %¡£Í¬Ê±

ÒÔ²»Í¬ÄêÁä¡¢ÐÔ±ð¡¢ÌåÖØ¡¢Éí¸ßµÄÄÐ¡¢Å®ÐÔ¶ùÍ¯ÎªÀý,

Ó¦ÓÃ±¾×é¹«Ê½½øÐÐÊ¾Àý¼ÆËã¡£

½á ¹û

1.±¾ÊÔÑéÈëÑ¡ÈËÊý385Àý ,ÆäÖÐÄÐÐÔ200Àý ,Å®

±í 1 ¡¡385Ãû²»Í¬ÐÔ±ð¸÷ÄêÁä×éÉí¸ß¡¢ÌåÖØ¼°FVC¡¢FEV1 Öµ( €x ¡Às€x)

ÄêÁä
(Ëê)

µ÷²éÈËÊý

ÄÐ Å®

Éí¸ß (cm)

ÄÐ Å®

ÌåÖØ(kg)

ÄÐ Å®

FVC(L)

ÄÐ Å®

FEV1(L)

ÄÐ Å®

6¡« 14 9 119. 3 ¡À6. 2 118. 1 ¡À3. 0 22. 5 ¡À4. 4 20. 2 ¡À2. 4 1. 52 ¡À0. 29 1. 33 ¡À0. 12 1. 34 ¡À0. 26 1. 22 ¡À0. 11

7¡« 20 23 121. 6 ¡À4. 9 124. 4 ¡À5. 8 24. 7 ¡À4. 7 25. 6 ¡À5. 5 1. 61 ¡À0. 24 1. 59 ¡À0. 24 1. 44 ¡À0. 21 1. 45 ¡À0. 22

8¡« 28 15 128. 8 ¡À5. 3 127. 2 ¡À4. 8 28. 0 ¡À6. 7 26. 6 ¡À4. 8 1. 96 ¡À0. 33 1. 75 ¡À0. 253 1. 74 ¡À0. 27 1. 60 ¡À0. 25

9¡« 23 18 135. 6 ¡À4. 7 134. 3 ¡À6. 2 32. 8 ¡À6. 9 31. 4 ¡À7. 8 2. 25 ¡À0. 26 1. 99 ¡À0. 283 3 2. 00 ¡À0. 22 1. 78 ¡À0. 233 3

10¡« 17 22 138. 5 ¡À5. 9 142. 3 ¡À7. 7 35. 0 ¡À6. 7 37. 0 ¡À7. 9 2. 31 ¡À0. 27 2. 24 ¡À0. 44 2. 01 ¡À0. 20 2. 03 ¡À0. 41

11¡« 25 20 144. 1 ¡À8. 2 145. 1 ¡À6. 3 38. 6 ¡À9. 4 37. 9 ¡À7. 5 2. 51 ¡À0. 53 2. 53 ¡À0. 50 2. 20 ¡À0. 41 2. 32 ¡À0. 43

12¡« 23 22 156. 0 ¡À8. 8 152. 7 ¡À7. 2 46. 3 ¡À11. 044. 5 ¡À6. 6 3. 02 ¡À0. 74 2. 71 ¡À0. 33 2. 67 ¡À0. 64 2. 49 ¡À0. 34

13¡« 24 29 158. 6 ¡À6. 8 153. 9 ¡À5. 03 3 50. 7 ¡À12. 045. 6 ¡À7. 5 3. 39 ¡À0. 57 2. 95 ¡À0. 453 3 3. 07 ¡À0. 56 2. 72 ¡À0. 343 3

14¡«15 26 27 164. 5 ¡À5. 9 156. 0 ¡À4. 93 3 51. 2 ¡À6. 3 48. 7 ¡À6. 1 3. 85 ¡À0. 57 3. 08 ¡À0. 413 3 3. 52 ¡À0. 50 2. 83 ¡À0. 413 3

¡¡¡¡×¢ :ÓëÄÐÐÔ¶ùÍ¯±È½Ï, 3 P < 0. 05 ,3 3 P < 0. 01
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ÐÔ185Àý ,±í 1 ÁÐ³ö¸÷ÄêÁä×éÈËÊý¡¢ÉúÀí²âÁ¿Öµ¼°³£

ÓÃ·Î¹¦ÄÜÖµ¡£ FVC ÔÚ¸÷ÄêÁä×é¼ä²îÒìÓÐÏÔÖøÒâÒå
( F (ÄÐ) = 41562 , F (Å®) = 51137 ,P ¾ù< 0101) ,Í¬ÄêÁä

×éÐÔ±ð±È½Ï,ÔÚ10 ËêÒÔÏÂÄÐÐÔÂÔ¸ßÓÚÅ®ÐÔ,10¡« 11

ËêÊ±³öÏÖ½»²æ,12ËêÓÖ³ÊÄÐÐÔÂÔ´óÓÚÅ®ÐÔ, 13 Ëêºó

ÄÐÅ®ÐÔ²îÒìÓÐÏÔÖøÒâÒå( P < 0101) ¡£±¾×é¶ùÍ¯Æ½¾ù

ºôÆøÊ±¼äÎª3111 s¡£

2.¾­¶Ô¸÷·Î¹¦ÄÜ²ÎÊýµÄ¶àÔªÖð²½»Ø¹é·ÖÎö,·Î

¹¦ÄÜÖ¸±êÓëÉí¸ß ¡¢ÌåÖØºÍÄêÁä¾ùÓÐÃÜÇÐÕýÏà¹Ø,ÆäÖÐ

´ó¶àÊý·Î¹¦ÄÜÖ¸±êÓëÉí¸ßµÄ¹ØÏµ×îÎªÃÜÇÐ,ÌåÖØ¡¢Äê

Áä¶Ô·Î¹¦ÄÜÖ¸±êÓ°ÏìµÄÈ¨ÖØÏà¶Ô½ÏÉÙ,Á½ÐÔ±ð¶ùÍ¯

¾ùÓÐ´ËÏÖÏó ¡£Í¼1 ºÍÍ¼ 2 ÏÔÊ¾,ÄÐÐÔ¼°Å®ÐÔ¶ùÍ¯µÄ

FEV1 ÓëÉí¸ßµÄ¸Ä±ä³ÊÖ¸Êý¹ØÏµ ¡£ËæÉí¸ßµÄÔö³¤,

FEV1 ³ÊÖ¸ÊýÖð½¥Ôö¼Ó, Á½Õß³ÊÏÔÖøÕýÏà¹Ø,»Ø¹é·½

³Ì·Ö±ðÎª :

ÄÐ: FEV1 = 01141 453 ¡Á Éí ¸ß01019 138, r =

01931 78 ,P < 01001¡£

¡¡ ¡¡Å® : FEV1 = 01127 097 ¡ÁÉí ¸ß01019 676 , r =

Í¼1 ¡¡ÄÐÐÔ¶ùÍ¯Éí¸ßÓëFEV1 µÄ¹ØÏµ

Í¼2 ¡¡Å®ÐÔ¶ùÍ¯Éí¸ßÓëFEV1 µÄ¹ØÏµ

01903 82 , P < 01001¡£

·Î¹¦ÄÜÖ÷Òª²ÎÊýÓëÉí¸ß ¡¢ÌåÖØºÍÄêÁäµÄ»Ø¹é·½

³ÌÊ½¼û±í2 ¼°±í 3¡£

3. ±È½ÏÊÜÊÔ¶ùÍ¯µÄ·Î¹¦ÄÜ( FVC¡¢FEV1 ¡¢FEV1/

FVC¡¢FEF25 %275 %ºÍ PEF) Êµ²â½á¹ûÓë¸÷Ô¤¼ÆÖµµÄ²î

Òì ,±¾ÊÔÑé·½³ÌµÄÆ½¾ù²îÒìÔÚÄÐ¡¢Å®ÐÔ¶ùÍ¯·Ö±ðÎª-

013 %¡« - 417 % , - 013 %¡« - 417 % ,½ÏÖ®ºéÊÏ·½³Ì
( - 814 %¡« - 2419 % , - 615¡« - 2318 %) ¡¢Ploger·½

³Ì ( - 219 %¡«712 % , - 715 %¡«719 %) ¼° Knudson·½

³Ì ( - 114 %¡« 918 % , - 013 %¡« 1115 %) ÎªÉÙ¡£Äê³¤

¶ùÍ¯µÄÆ«²î½Ï´ó ,ÒÔ14 Ëê¡¢Éí¸ß 165 cm¡¢ÌåÖØ50 kg

ÄÐÐÔ¶ùÍ¯ÎªÀý,±¾ÊÔÑé·½³ÌFVC Ô¤¼ÆÖµÎª3158 L ,

ºéÊÏ Ô¤ ¼Æ Öµ Îª3112 L , PlogerÔ¤ ¼Æ Öµ Îª3183 L ,

KnudsonÔ¤¼ÆÖµÎª4118 L ¡£

4.¾ÙÀý: (1) ÇóÄÐÐÔ¶ùÍ6̄ Ëê¡¢Éí¸ß 120 cm¡¢ÌåÖØ

23 kgÖ®FVC Ô¤¼ÆÖµ¡£´úÈë±í2 Ö®FVC ·½³Ì ,µÃ:

FVC(L ) = - 01021 + 01000087¡ÁÉí¸ß 2 + 0100013¡Á

±í 2 ¡¡200ÃûÄÐÐÔ·Î¹¦ÄÜ²ÎÊý»Ø¹é·½³ÌÊ½

·Î¹¦ÄÜ²ÎÊý »Ø¹é·½³Ì R Öµ s€xÖµ P Öµ

FVC(L) - 0. 021 + 0. 000 087¡ÁÉí¸ß 2 + 0. 000 13¡ÁÉí¸ß ¡ÁÌåÖØ+ 0. 000 000 278¡ÁeÄêÁä 0. 941 0. 289 5 < 0. 001

FEV1(L) - 0. 03 + 0. 0 000 862¡ÁÉí¸ß 2 + 0. 001 16¡ÁÄêÁä ¡ÁÌåÖØ+ 0. 000 000 269¡ÁeÄêÁä 0. 938 0. 272 9 < 0. 001

FEV1/ FVC( %) 89. 2 ¡À4. 8

FEF25%275 %(L/ s) - 0. 088 + 0. 000 137¡ÁÉí¸ß 2 + 0. 000 000 746¡ÁÄêÁä 0. 812 0. 668 4 < 0. 001

FEF25%(L/ s) 0. 437 + 0. 000 146¡ÁÉí¸ß 2 + 0. 003 3¡ÁÄêÁä ¡ÁÌåÖØ 0. 862 0. 855 3 < 0. 001

FEF50%(L/ s) 1. 688 + 0. 003 4¡ÁÄêÁä ¡ÁÌåÖØ+ 0. 000 000 797¡ÁeÄêÁä 0. 807 0. 779 7 < 0. 001

FEF75%(L/ s) - 0. 029 + 0. 0 000 743¡ÁÉí¸ß 2 + 0. 000 000 573¡ÁeÄêÁä 0. 759 0. 487 2 < 0. 001

FEF20021200(L/ s) - 1. 316 + 0. 000 198¡ÁÉí¸ß 2 + 0. 003 17¡ÁÄêÁä ¡ÁÌåÖØ+ 0. 000 000 591¡ÁeÄêÁä 0. 905 0. 832 8 < 0. 001

PEF(L/ s) - 0. 012 + 0. 000 191¡ÁÉí¸ß 2 + 0. 002 82¡ÁÄêÁä ¡ÁÌåÖØ+ 0. 000 000 503¡ÁeÄêÁä 0. 895 0. 830 2 < 0. 001

FET100%(s) 3. 21 ¡À0. 97

FIF50%(L/ s) 1. 699 + 0. 004 31¡ÁÄêÁä ¡ÁÉí¸ß- 0. 469¡ÁÄêÁä+ 0. 000 000 67¡ÁeÄêÁä 0. 838 0. 870 3 < 0. 001

PIF(L/ s) 1. 846 + 0. 004 55¡ÁÄêÁä ¡ÁÉí¸ß- 0. 493¡ÁÄêÁä+ 0. 000 000 676¡ÁeÄêÁä 0. 860 0. 832 7 < 0. 001

FEF50%/ FIF50 % 0. 99 ¡À0. 27

¡¡¡¡×¢ :Éí¸ßÎª cm¡¢ÌåÖØÎª kg¡¢ÄêÁäÎªËê¡¢e Îª×ÔÈ»¶ÔÊýµ×Êý¡Ö2. 718 28
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