
!临床研究!

>*+(#"'%*$*.2'%)#$&4;'%3#,#&3')- +4#%3"4+4$)
84)@44$2-$#+'&*()*)-(4#$2X*5<7=E&/#")%
3<H? X%*7C"4A8F:A#X88
*M;88=8L)JH8CAHFI"&;A"89: 089: !8=IHAM;9<MD9<EAFG<HI"#A9HFAL8F,IA?9R Z<G<89 3AGA?FM;""89:
089: ^-QQQP"#;<9?
#8FFAGJ89R<9: ?7H;8F#3<H? X%*7C",C?<=#F<H?VG7CSJ8=I7VAR7V;b

"78%)"#&)#9:864&)';49 5̂)Zd-+P)J(P-)̀PC-_.Z(')45\P5P.\-)+45'\(a(c*-b)PC 45Zd-ZP)5Z(**5J(a)PC'5̀PC-
')Z)']'(ZJ*-5̀ a-+5*]P)5Z &o5JQ86' 5\P5P.\-3!<4)/*2%! Ĉ)+)+(4a5++9+-4P)5Z(*+P]_.)Zd-+P)J(P)ZJd)+](*
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动态视标与 X*5<7=视力表测定视敏度的一致性比较
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!!$摘要%!目的!研究动态视标&=.5\" '与 o5JQ86视力表检测视敏度的一致性(!方法!采用横断面
研究方法"纳入 1$0B 年 #000 月在香港理工大学视光学院视光门诊检查的健康受试者 0#$ 人 0#$ 眼"均取右
眼进行观察"平均年龄&#AKBk0"K%'岁( 所有受试者均分别接受距离 % '的传统 o5JQ86&视力表和在距离
2 '的监视器上 =.5\"

视力表的远视力测定"测定后受试者采用 # 分 o)O-aP量表对 =.5\"
视力测定速度和易

度进行评分( 对 1 种视力表视力测定结果的一致性进行评估(!结果!o5JQ86&视力与 =.5\"
视力平均差

值为&$K$#k$K$B'o5JQ86"1 种方法的 <#?一致性界限为M$K$<h$K0<( 1 种方法测定视力的组内相关系数
为 $K<#B( B$?&0$#X0#$'的受试者认为 =.5\"

视力测定速度较快"A0?&010X0#$'的受试者认为测定方法容
易学习(!结论!=.5\"

视力测定与传统 o5JQ86视力测定在临床上可以互相替代(!
$关键词%!视敏度* 视标* 动态视力* 一致性
=@H#0$3%B2$X4'(3Y34Z00#<A<91$1$$20%9$$"%0

!! E)+)5Z )'\()a'-ZP)+5Z-5̀ PC-)'\5aP(ZP\]c*)4
C-(*PC )++]-+"(Z_ 1A# ')**)5Z \-5\*-+]`̀-aà5' d)+)5Z
)'\()a'-ZPJ*5c(**."b)PC (\a-d(*-Z4-a(ZJ)ZJ̀a5'#K1?

P5 12K#? (4a5++ 45]ZPa)-++ 0,3&(a*. _-P-4P)5Z (Z_

'(Z(J-'-ZP5̀d)+)5Z )'\()a'-ZP)+Z-4-++(a.P5\a-d-ZP
(d5)_(c*- d)+](**5++" (Z_ d)+)5Z9a-*(P-_ (Z_ C-(*PC9
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a-*(P-_ :](*)P.5̀ *)̀-+ 1M#,3E)+](*(4])P.'-(+]a-'-ZP
)Zd-+P)J(P-+d)+](*̀]Z4P)5Z (Z_ '5Z)P5a+4C(ZJ-+)Z 4-ZPa(*
d)+)5Z à5'P)'-P5P)'-3E)+](*(4])P.'-(+]a-'-ZPZ--_+
P5c--̀̀)4)-ZP(Z_ -(+.P5]Z_-a+P(Z_"-+\-4)(**.)Z PC-
]Z_-a+-ad-_ (a-(+bC-a-a-+5]a4-+(a-)Z+]`̀)4)-ZP3̂ C-a-
(a-(Z]'c-a5̀ +P(Z_(a_ d)+](*(4])P.4C(aP+(d()*(c*-
]+)ZJ5\P5P.\-+PC(P)Z4*]_-*-PP-a+"Z]'c-a+" ]̂'c*)ZJ&
(Z_ o(Z_5*PD3o5J(a)PC' 5̀ PC- ')Z)']' (ZJ*- 5̀
a-+5*]P)5Z & o5JQ86' (4])P.4C(aPC(+5d-a45'-PC-
*)')P(P)5Z 5̀PC-RZ-**-Z 4C(aPPC(PPC-\a5Ja-++)5Z )Z *-PP-a
+),-5̀-(4C *)Z-)++P(Z_(a_),-_3HP)+à-:]-ZP*.]+-_ )Z
4*)Z)4(*Pa)(*+ (Z_ 4*)Z)4(* \a(4P)4-+ bC-a- \a-4)+-
_54]'-ZP(P)5Z 5̀ d)+](*(4])P.)+Z-4-++(a.3G5b-d-a"
45Zd-ZP)5Z(*'-PC5_+5̀ d)+](*(4])P.'-(+]a-'-ZP(a-
+5'-P)'-+_)̀̀)4]*P̀5a)Z_)d)_](*+bC5(a-)**)P-a(P-3

G.P5b)P,_-+)JZ-_ (Z-b_.Z(')45\P5P.\-4(**-_ PC-
1=.5\" 2" bC)4C )+(a5P(P)ZJ(Z_ +-J'-ZP-_ d)+](*
+P)']*]+P5'-(+]a-d)+](*(4])P.3E)+](*(4])P.4(Z c-
'-(+]a-_ c.d(a.)ZJPC-_)('-P-a(Z_ 45ZPa(+P5̀ PC-
P(aJ-P+3H'(J-_)('-P-a)+(_Y]+P-_ c.(ZJ]*(a(a4b)_PC
(Z_ 4(*)ca(P-_ b)PC PC-d)-b)ZJ_)+P(Z4-P5'-(+]a-PC-
(4])P.PCa-+C5*_3̂C-(4])P.-Z_\5)ZP)+_-P-a')Z-_ c.PC-
')Z)']'+P)']*]+(a-(bC)4C PC-=.5\" +-J'-ZP'5P)5Z
4(Z c-\-a4-)d-_3UC-Z PC-PCa-+C5*_ )+a-(4C-_" PC-
a-+\5Z_-ZP+C5]*_ \-a4-)d-( Z5Z9'5d)ZJP(aJ-P3 Ĉ-
=.5\" +.+P-' 4(Z c-]+-_ P5'-(+]a-_)+P(ZP(Z_ Z-(a
d)+](*(4])P)-+c.d(a.)ZJPC-b5aO)ZJ_)+P(Z4-(Z_ +4a--Z
+),-5̀ \a5Y-4P)5Z3HP4(Z c-]+-_ )Z 45ZY]Z4P)5Z b)PC
-)PC-a(45'\]P-a'5Z)P5a5a(+'(aP\C5Z-3=.5\" '(.c-
(Z (*P-aZ(P)d- P5 '-(+]a- d)+](* (4])P. bC)4C )+
)Z_-\-Z_-ZP5̀ 4]*P]a-" *)P-a(4." (Z_ *(ZJ](J-" )̀ PC-
(4])P.'-(+]a-_ )+45'\(a(c*-b)PC PC-45Zd-ZP)5Z(*
'-PC5_+3G(aa)+AH?=+ 2MB, \-à5a'-_ \)*5P+P]_)-+P5
d(*)_(P-d)+](*(4])P. '-(+]a-'-ZP+b)PC PC- =.5\"

+.+P-'3̂ C-. 5̀]Z_ )Pb(+45'\(a(c*-P5'-(+]a-'-ZP
b)PC R*5(Z *-PP-a+"PC5]JC PC-45'\(a)+5Z b(+c-Pb--Z
_.Z(')4(Z_ +P(P)4(4])P.3̂C-\]a\5+-5̀PC)++P]_.b(+
P545'\(a-d)+](*(4])P.'-(+]a-'-ZPb)PC =.5\" (Z_
PC-o5JQ86 & 4C(aP(Z_ +--)̀ G(aa)+p+ )̀Z_)ZJ)+
a-\-(P(c*-3

B9<#)4"'#,%#$2<4)/*2%

B3B!>-Z-a(*)Z 5̀a'(P)5Z
84a5++9+-4P)5Z(*+P]_.b(+\-à5a'-_ )Z PC)++P]_.3

@Z-C]Z_a-_ (Z_ )̀̀P.C-(*PC.+]cY-4P+(J-_ 0A 5a(c5d-
b-a-a-4a])P-_ )Z PC-@\P5'-Pa.D*)Z)4+5̀PC-R4C55*5̀
@\P5'-Pa." Ĉ-G5ZJL5ZJ;5*.P-4CZ)4sZ)d-a+)P. à5'
Q(.P575d-'c-a1$0B" )Z4*]_)ZJB1 '(*-+(Z_ BA
-̀'(*-+"b)PC (Z (d-a(J-(J-5̀ &#AKBk0"K%' .-(a+38**
PC-a)JCP-.-+5̀PC-+]cY-4P+b-ZPPCa5]JC 45'\a-C-Z+)d-
-.--[(')Z(P)5Z+\-à5a'-_ c.5\P5'-Pa)+P+3̂ C5+-b)PC
;(aO)Z+5Zp+_)+-(+-(Z_X5a 8*,C-)'-ap+_)+-(+-b-a-
-[4*]_-_ (+PC-+-a-+\5Z_-ZP+'(.C(d-_)̀̀)4]*P)-+)Z
'5P)5Z \-a4-\P)5Z+ AM<,3 Ĉ)+ +P]_. (_C-a-_ P5 PC-
=-4*(a(P)5Z 5̀G-*+)ZO)3̂C-+P]_.\a5P545*b(+(\\a5d-_
c.(Z &PC)4+D5'')PP--5̀ Ĉ-G5ZJL5ZJ;5*.P-4CZ)4
sZ)d-a+)P. & 753GR&86R1$0B$10#$$2 '3HZ 5̀a'(P)5Z
+C--P+b-a-J)d-Z P5(**+]cY-4P+-[\*()Z)ZJPC-\]a\5+-
5̀ PC- +P]_. (Z_ ba)PP-Z )Z 5̀a'-_ 45Z+-ZP+ b-a-
5cP()Z-_3
B3C! Q-PC5_+

=]a)ZJPC-_(P(45**-4P)5Z" C(c)P](*_)+P(Z4-d)+](*
(4])P.5̀ PC-a)JCP-.-b(+'-(+]a-_ b)PC (%9'-P-a
o5JQ86&4C(aP+ 0$, (Z_ (=.5\" +.+P-' &F)J]a-+0 (Z_
1' _)+\*(.-_ 5Z ('5Z)P5a\*(4-_ (P2 '-P-a+(b(.à5'
-(4C +]cY-4P3̂ C-d)+](*(4])P._(P(b-a-\a-+-ZP-_ )Z
o5JQ86]Z)P+b)PC &4C(aP(Z_ (a4')Z]P-+b)PC =.5\"3
8C)JC 45ZPa(+Pc*(4O (Z_ bC)P-=.5\" P(aJ-Pb(+]+-_
b)PC PC- a5P(P)ZJ )̀J]a- (\\-(a)ZJ 5Z ( #$? Ja-.
c(4OJa5]Z_3=.5\" (4])P.b(+45**-4P-_ )Z (a4')Z]P-+"
a-\a-+-ZP)ZJPC-d)+](*(ZJ*-5̀PC-5]P-a_)('-P-a5̀PC-
4)a4]*(a5\P5P.\-3̂ 545Zd-aP=.5\" )Z (a4')Z]P-+P5
o5JQ86 ]Z)P" (Ja(\C b(+\*5PP-_ c.]+)ZJPC-_(P(
\a5d)_-_ c.PC-=.5\" +.+P-'(Z_ (Z -:](P)5Z &o5JQ86
(4])P.h$KB2B " gHZ +=.5\" (a4')Z]P-, M0K#2$ 1 '3
R]cY-4P+b-a-(+O-_ (c5]PPC-)a45''-ZP+P5=.5\"

a-J(a_)ZJPC-5d-a(**+\--_ (Z_ -(+-5̀]Z_-a+P(Z_)ZJPC-
P-+P]+)ZJ(#9\5)ZPo)O-aP+4(*-3
B3I!RP(P)+P)4(*(Z(*.+)+

=(P(b-a-(Z(*.,-_ ]+)ZJHSQR;RR RP(P)+P)4+d-a+)5Z
1%K$ +5̀Pb(a-3HZPa(94*(++45aa-*(P)5Z (Z_ S*(Z_98*P'(Z
\*5P+b-a-]+-_ P5(++-++PC-(++54)(P)5Z (Z_ _-P-a')Z-
PC-<#? *)')P+5̀ (Ja--'-ZPc-Pb--Z o5JQ86 &4C(aP
(Z_ =.5\" (4])P.4C(aP3̂C-(++54)(P)5Z c-Pb--Z (J-(Z_
\a-̀-a-Z4-5̀ (4])P.4C(aPb(+P-+P-_ c.(Z )Z_-\-Z_-ZP
+('\*-HP-+P36(ZO)ZJ+P5=.5\" +.+P-'b-a-\a-+-ZP-_
c._-+4a)\P)d-(Z(*.+)+38!d(*]-N$K$# b(+45Z+)_-a-_
+P(P)+P)4(**.+)JZ)̀)4(ZP3
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A'53"4B9X*5<7=E&/#")
图 B9X*5<7=视力表

A'53"4C9D-*(" #&3')- &/#")
图 C9D-*("

视力表

!#8,4B9=4%(*$%4%#8*3))/4D-*(" #&3')- )4%)+!&]',
表 B9D-*("

测试反应结果+!&]',

i]-+P)5Z+ 5̂P(*Z]'c-a5̀4(+-+ RPa5ZJ*._)+(Ja-- =)+(Ja-- 7-]Pa(* 8Ja-- RPa5ZJ*.(Ja--

=5.5] (Ja--PC(PPC-

0 =.5\" +.+P-')+(Z -̀̀)4)-ZPd)+](*(4])P.P-+P3 0#$ $&$K$' %&1K$' "1&1AK$' A"&#2K$' 10&0"K$'

1 =.5\" +.+P-')+-(+.P5]Z_-a+P(Z_3 0#$ $&$K$' 1&0K%' 1B&0AK$' <0&2$KB' %$&1$K$'
!

C9=4%3,)%

C3B! 8Ja--'-ZP5̀PC-+-Pb5(4])P.4C(aP+
8** +]cY-4P+ 45'\*-P-_ PC- 45'\a-C-Z+)d- -.-

-[(')Z(P)5Z+(Z_ d)+](*(4])P.P-+P+b)PC =.5\" (4])P.
P-+P3̂ C-'-(Z d)+](*(4])P.'-(+]a-_ b)PC o5JQ86 &
4C(aPb(+$K00k$K0A &M$K0" P5$KA$'3̂C-'-(Z d)+](*
(4])P.'-(+]a-_ b)PC =.5\" +.+P-' b(+$K02 k$K02
&M$K$1 P5$K<% '3 Ĉ-'-(Z _)̀̀-a-Z4-c-Pb--Z PC-
o5JQ86&4C(aP(Z_ =.5\" +.+P-'b(+& $K$#k$K$B'
o5JQ86"(Z_ PC-<#? *)')P+5̀(Ja--'-ZPb(+M$K$< P5

$K0< &F)J]a-%'3̂C-)ZPa(94*(++45aa-*(P)5Z 45-̀̀)4)-ZP5̀
PC- Pb5 '-(+]a-'-ZP+ b(+ $K<#B3=-+\)P- PC- -̀b
5]P*)-a+" S*(Z_98*P'(Z \*5P++C5b-_ PC-d)+](*(4])P.
_)̀̀-a-Z4-b(+b)PC)Z <#? *)')P+5̀ (Ja--'-ZP(4a5++
d)+](*(4])P.'-(+]a-_3̂ C-a-b(+*(aJ-ad(a)(P)5Z bC-Z
'-(Z d)+](*(4])P.b(+(a5]Z_ $K$$ o5JQ863

0.20

0.10

0.00

-0.10

-0.20

-0.30

-0.40

V
is
ua
la
cu
ity

di
ffe

re
nc
e
of
Lo

gM
A
R
E
ch
ar
ta
nd

D
yo
p?

ac
ui
ty
ch
ar
t

-0.20 0.00 0.20 0.40 0.60 0.80 1.00
MeanvisualacuityofLogMAREchartandDyop? acuitychart

A'53"4I9!/4#5"44+4$)*.X*5<7=E&/#")#$2D-*(" %-%)4+
&S*(Z_98*P'(Z \*5P"9hB#'! Ĉ-<#? *)')P+5̀(Ja--'-ZPb(+M$K$<
P5$K0<"b)PC <0? &2AXB#' \*5P+b)PC)Z <#? *)')P+5̀(Ja--'-ZP

图 I9D-*("
视力表与 X*5<7=E视力表的一致性评估 &S*(Z_9

8*P'(Z 分析"9hB#' !1 种方法测量视力的 <#?一致性界限为
M$K$<h$K0<"<0?&2AXB#'的点落在 <#?一致性界限内

C3C! ;a-̀-a-Z4-P5PC-4C(aP
HZ J-Z-a(*" %<? & #<X0#$ ' 5̀ +]cY-4P+\a-̀-aa-_

=.5\" P5o5JQ86&4C(aP3̂ C-.a-+\5Z_-_ PC-=.5\"

+.+P-'b(+(̀+P& <%?"##X#<' (Z_ -(+.P5]Z_-a+P(Z_
&<B?"#BX#<'38Z_ %<?&#AX0#$' 5̀+]cY-4P+\a-̀-aa-_
o5JQ86&4C(aP)Z+P-(_"bC)*-11? & %%X0#$' _)_ Z5P
C(d- ( +\-4)̀)4 \a-̀-a-Z4-3 Ĉ-a- b(+ ( +)JZ)̀)4(ZP
_)̀̀-a-Z4-)Z (J-5̀ +]cY-4P+4C55+)ZJ-)PC-aPC-=.5\"

+.+P-' 5aPC- o5JQ86 & 4C(aP" b)PC ( +)JZ)̀)4(ZP
_)̀̀-a-Z4-c-Pb--Z PC-'&#2K$k0"KA EGV2%K<k01KBtHh

M%K0$"!N$K$0'3HZ J-Z-a(*"B$? &0$#X0#$' 5̀(**PC-
+]cY-4P+45Z+)_-a-_ PC-=.5\" +.+P-' (̀+P(Z_ A0?

&010X0#$' -(+.P5]Z_-a+P(Z_ & (̂c*-0'3
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E)+](* (4])P. '-(+]a-'-ZP )+ ( ]̀Z_('-ZP(*
\a54-_]a-5̀ -.--[(')Z(P)5Z+\-à5a'-_ c.-.-4(a-
\a5̀-++)5Z(*+ (Z_ Pa()Z-_ C-(*PC4(a- b5aO-a+3 Ĉ-
'-(+]a-'-ZPZ--_+P5c--̀̀)4)-ZP"-(+.P5]Z_-a+P(Z_ (Z_
\a-4)+-3̂ C-a-+]*P++C5]*_ c-45'\(a(c*-b)PC 5PC-a
d)+](*(4])P.P-+P+3̂C-a-+]*P+5̀PC)++P]_.+C5b-_ +Pa5ZJ
45aa-*(P)5Z 5̀ d)+](*(4])P.c-Pb--Z =.5\" +.+P-' (Z_
o5JQ86&4C(aP3̂ C-_)̀̀-a-Z4-5̀ a-+]*P+b(++)')*(a
(4a5++PC-a(ZJ-5̀ d)+](*(4])P.'-(+]a-_ (++C5bZ )Z
S*(Z_98*P'(Z \*5P+3R)Z4-PC-o5JQ86&4C(aP]+-_ )Z
PC)++P]_.45aa-*(P-+b)PC R*5(Z *-PP-a++ 0$, "5]à)Z_)ZJ+5̀
=.5\" +.+P-'4(Z PC-a-̀5a-c-+()_ P545aa-*(P-b-**b)PC
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