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DO NGU'ONG BANG PHU'ONG PHAP
VAT Li THAN KINH
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Thomas Salmon: Pai hoc bang Northeastern, Hoa ki
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Scott Steinman: Pai hoc khiic xa nhan khoa Nam California, Hoa ki

CHUONG NAY BAO GOM CAC NOI DUNG:

e Phuwong phéap vat Ii than kinh

e Phuong phap kich thich khéng d6i
e Phuwong phap gi¢i han

e Lwa chon bét budc

PHUONG PHAP VAT Li THAN KINH

Tai sao sinh vién khic xa nhan khoa can nghién ctru va hiéu cac nguyén li co ban clia phwong phap vat li than

kinh? Hay xem xét cac cau héi sau:

Do thi lwc quan trong thé nao trong khuc xa nhan khoa?

e Bao nhiéu trong s cac bénh nhan ctia chung ta can do thj lwc?

e Chung ta lam bao nhiéu kham nghiém khi do thi Iwc thong thuwdng?

e Bao nhiéu phan trong quyét dinh cia ching ta dwa vao két qua do thi luc?

e Cho dén nay ban da biét bao nhiéu test thi lwc?

e Trong sb tat ca cac test thi lwc ma ching ta lam, c6 bao nhiéu 1a kham nghiém vat Ii than kinh?

Vat Ii than kinh 1a nhirng tac dong tam Ii, do6 la nhlé\n thire thi giac sinh ra tw m,()t kich thich vat li nao dé. Thi lwc la

mot nhan thirc anh ‘séng (kich thl'ch vat li), thwec té 1a qém giac quan trong nhat cQa chung ta. Do d6 thj Iyc la mot

hi@n twong vat li than kinh, va tat ca cac test thj lwc déu la kham nghiém véat li than kinh. Cac phwong phap vat li

than kinh da dwoc dua ra dé nghién cteu nhén thiee 1a nhikng kham nghiém ma chiing ta dung trong khuc xa nhan

khoa lam sang va nghién ctru mat dé do hiéu nang thi giac, do d6 phwong phap vat Ii than kinh la phan rat quan

trong cla khic xa nhan Ighoa. Nhieu test thi !L_PC nham do mét loai pgu’é{ng néo,dé, tire [é gi6¢i han dé co thé philn

thay. Thi dy, chir nhé nhat, anh sang yéu nhat hoac twong phan thap nhat cé theé nhin thay. Cac nguéng co thé rat

khé do mét céach ding va chinh xac, nhung ching ta can ca dé tin cay va dé chinh xac dé cé thé cé nhirng quyét

dinh dung trong viéc x& |i bénh nhan.

e PO chinh xéq: do dung gia tri. Thi dy, néu nhan ap chinh xac cda bénh nhan la 12.6 mm Hg thi sd do 12.5 chinh
xac hon la s do 15.0
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PHUONG PHAP VAT Li THAN KINH (TIEP THEO)
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 Chinh xac: Kha nang 13p lai két qua do. Thi du bang do nhan ap, 3 s6 do lién tiép 15.0, 14.5, 14.5 1a kha nang
13p lai tot hon 3 s6 do 9.0, 12.5, 16.5. Kha nang lap lai tét hon nghia la chinh xac hon. Ts. Christopher Tyler,
moét nha nghién ciru & Vién nghién clru mat Smith-Kettlewell (http://www.ski.org/) da néi “moi thir tré nén I@n
xon khi ban téi ngwdng.” Do do, cac phuwong phap dac biét da dwoc dwa ra dé do cac nguwdng cam giac. Nhiéu
phwong phap trong sd nay dwoc phat trién bdi nha khoa hoc ndi tiéng nguoi Plrc Gustav Fechner (1801-
1887), ngwoi dwoc goi la cha dé cla vat li hoc than kinh hién dai. Bay gi& ching ta sé nghién clru 3 phwong
phap ma 6ng da dwa ra dé do ngudng:

e Phuwong phap kich thich khéng dbi

e Phuwong phap gi¢i han

e Phuwong phap diéu chinh

PHUONG PHAP KiCH THICH KHONG POI

A}
\
N
‘

Phan nay gébm ca mét qui trinh do cu thé va phwong phap phan tich.

| QUI TRINH

Trwéce khi do mot ngwo’ng, nhw ngwdng twong phan dé phat hién mét cach tl séng sin, ban phai cé mét sé wérc tinh
gia tri nguéng. Co thé xac dinh s6 nay bang cach lam mét nghién clru tham do truéc thi nghiém chinh thirc bang
phwong phap kich thich khéng ddi. Thi du, dé wéc tinh ngwdng twong phan, ban cé thé chi nhin vao cach t&r va
chinh d6 twong phan dén khi chi vira dd thay né.

Tiép theo chon cac mirc cwong do kich thich twr 5-9 (trong truo’ng hop nay la d6 twong phan) quanh ngwdng wéc
tinh, bao gdbm c& mot sb gia tri dwdi va mot sb gia tri trén nd. Lwa chon nay sé bao gbm moét gia tri thap dén muirc
khong bao gi& phat hién dwoc, va mot gia tri di cao dé bao gi& cling phat hién dugc. Gilra 2 gia tri cuec bién nay, dé
I&n cla cac gia tri khac phai cach déu nhau.

Thi du, néu ban tin rdng nguéng twong phan la khodng 2% thi ban cé thé chon cac mirc twong phan 1a 0, 0.5, 1.0,
1.5,2.0,2.5, 3.0, 3.5, va 4.0 %.

Bua ra (theo trét tw ngau nhién) mét kich thich & mét trong cac cwong do nay, va ghi lai la bénh nhan thdy hoac
khong thay (c6 hodc khong). Lam lap lai dén khi ban da thor m0| murc nhiéu 1an. Thi dy, ban cho hién kich thich tong
s6 10 lan & méi mirc. Tinh ti 1& % phat hién (tra 16 cd) cho méi gia tri kich thich. Bang 31.1 sap xép cac dap (ng gia
dinh d6i v&i mét thi nghiém nhw vay. Cha y rang thi nghiém nay cho phép ban do mét ngwéng, nhu nguéng twong
phan cho mét cach t& hinh sin 18 chu ki/dd. Néu ban mudn vé biéu dé ham dd nhay twong phan cia moét bénh nhan
cho mét dai tan sé khong gian thi phai lam 1&p lai khdm nghiém dé do ngwdng & cac tn sb khong gian khac.

Bang 31.1: Thi du diF liéu thu duwoc trong mét thi nghiém céc kich thich khéng déi

TUONG PHAN | % PHAT HIEN

0 0

0.5 2
1 10

1.5 35
2 60

25 75
3 85

35 98

4 100
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PHUONG PHAP KiCH THICH KHONG POI (TIEP THEO)

| PHAN TiCH |

Déi vai mbi mure, biéu dién ti 1& phat hién (nhan biét, truc y) theo dé twong phan (cwéng do kich thich vat li, truc x)
dé vé biéu dd cai goi la ham trac nghiém tam than (psychometric function) (Hinh 31-1). Khép cac diém di liéu vi
mot dwdng cong. Ndi suy tlr dwdng cong dé& xac dinh murc kich thich (d6 twong phan) twong trng véi 50% phét
hién. Mirc nay dwoc lay 1a nguwéng.
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Hinh 31-1: Biéu d6 cac két qua ctia mot thi nghiém kich thich khong déi. Ham tréc nghiém tam than nay (dap (ng giac quan
dworc biéu dién theo cwong dd kich thich vét Ii) cé dang mét dwong cong hinh cung nhon

Chu y réng, do kich thich dwoc dwa ra méot cach ngdu nhién nén bénh nhan khéng doan trwdc dwoc khi nao sé thay
né. Phuong phap nay dwoc goi la phwong phap kich thich khéng dbi, khong phai b&i vi cac cwdng dd kich thich
duoc gitr khéng déi, ma la murec dé chor doi cua bénh nhan duoc gitk khéng doi.

Trong thi du nay, ngwdng do dwoc la twong phan 1.9%. Trén m&c nay bénh nhan phai phat hién dwgc cach to
it nhat 50% thoi gian. Duwéi mirc nay bénh nhan sé phat hién né it hon 50% thoi gian. Phwong phap kich thich
khong ddi 1a mét phwong phap thi nghiém gia tri, nhwng mét nhiéu thoi gian.

Thi du Cau hadi (tr Sach 6n thi Khuc xa nhan khoa, 1994):

# 498. Phwong phap kich thich khéng dbi thwong dwoc dung dé tao ra mét ham trac nghiém tam than cé dang
dwoc moé td gan nhw chinh xac la...

A. Hinh chudng

B. Dang Gauss

C. Dang chuén ldy tich
D. Hyperbol

E. Parabol

PHUONG PHAP GIOI HAN

M6t cach kém chinh xac hon nhwng nhanh hon dé& wéc tinh nguwéng la ding phwong phap gi¢i han. N6 cé 3 chién
lwoc co ban:

e Phuwong phap gi&i han tang
e Phuwong phap gi¢i han gidm
e Phuwong phap bac thang
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PHUONG PHAP GIO1 HAN TANG

Dé cuong do kich thich dwdi ngudng va tang cwong dé dén khi thay kich thich. Ghi lai gla tri nay va do 13p lai nhiéu
lan dé dat dwoc vai sé woc tinh nguwdng. Cubi cung, tinh trung binh clia cac sb wéc tinh nay.

PHUONG PHAP GIOT HAN GIAM

Bé&t dau v&i mdt cuwong dd kich thich trén ngwdng va gidm cwéong do dén khi khong con thay kich thich. Po Iap lai
va tinh gia tri trung binh la ngwéng. Chung ta thwdng do thi lwc lam sang véi phwong phap gidi han gidm.

Cau héi: Tai sao phwong phap gi®¢i han ting thich hop cho mét thi nghiém thich (rng téi hon Ia phwong
phap gi¢i han giam?
Tra l&i:

Léi théi quen
Phwong phap gidi han tang va phuwong phap gidi han giam c6 wu diém 1a nhanh va twong déi dé thuc hién, nhung
ching c6 mot sé nhwoc diém cb hiru, d6 1a 16i théi quen va 16i mong doii.

Néu ciing cac buwdc dé dwoc st dung theo trinh tw tdng hodc gidm thi bénh nhan c6 thé mac th0| quen noi, “c6” sau
cling mot sd 1an hién vat tiéu. Thi du, trong chudi kich thich téing dan, bénh nhan co thé néi “c6” & khoang lan xuét
hién th 5 cla vat tiéu trong it 1an thtr dau tién. M&c du ciing khéng nhin thay vat tiéu & cac Ian thir tiép theo, bénh
nhan van cé thé tiép tuc néi “cé” bdi vi ho nght rdng minh can nhat quan véi cac tra 16i trwde do.

Cau héi: Ban c6 nhan thay la rat dé bi sa vao nhip bam nut khi thwe hién do thi trwong ngwéng khong?

Day la mét thi du cta 16i thoi quen.

L6i mong dovi

Bénh nhan c6 thé bat dau doan truéc la “th‘y” kich thich va dap (ng som. Day ciing co thé 1a mot vén dé trong do
thi trwong trén lam sang. Bénh nhan co thé nghe thay tiéng may diéu chinh, sau d6 dirng lai ngay trudc khi kich
thich xuét hién. Chi dwa vao am thanh, ban c6 thé doan truwéc khi ndo thi trwdng ké chiéu anh sang 1én nén.

PHUYONG PHAP BAC THANG

Chién lwoc bac thang la mét bién cai clia cac phwong phap di lén va di xudng. N6 bat dau béng mét loat di 1én hodc
loat di xubng. Khi t&i diém cubi, ban ddo hwéng dén khi thay diém cudi ngwoc lai. Tiép tuc di 1&én va di xudng cho vai
lan dao chiéu. Trung binh cla vai lan dao chiéu dwoc lay la ngwéng. (xem Schwartz, 2004 Hinh 11-2) Day la mot
cach nhanh va théng dung dé dinh vi ngwdng va duwoc dung dé xac dinh nguwéng & thi trerng k& Humphrey. Trich
tr sach hwéng dan thj trudng ké Humphrey, 1986 trang 23:
Thi trwong ké Humphrey do nguéng & mot diém nao dé bang mot qua trinh thdm do (hodc theo kiéu béc
thang). N6 duwa ra kich thich dau tién & cwong do hoi séng hon ngudng dw tinh cua bénh nhan. Néu bénh
nhan thdy vét sang thi thj truong ké gidm cuong dé kich thich ting bac 4 dB & céc lan xuét hién tiép theo
dén khi bénh nhan khéng con thdy vét séng. Sau dé cuwong do lai duoc ting theo tirng bac 2 dB dén khi
bénh nhan lai thay kich thich. Mat khéc, néu bénh nhan khéng thay kich thich dau tién, thi van qua trinh nay
duroc thuc hién nhung theo huéng nguoc lai. Trong bat ki truong hop nao, gia tri thdy duoc cudi cung duoc
coi la ngudng cta bénh nhan & diém do.
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PHUONG PHAP GIOI HAN (TIEP THEO)

| PHPONG PHAP DIEU CHINH

Trong phwong phap nay, ban dé cho bénh nhan tw diéu chinh cwdng dé dén khi ho thdy ngwéng cta minh. Day la
mot phwong phap nhanh, nhung trong sé cac phwong phap khac nhau, né dé bi anh hudng nhat béi nhirng thay
déi tieu chuan nguéng, dong co, sy hiéu biét cla ban than bénh nhan, v.v. N6 la mét cach hivu ich dé wéc tinh
nhanh nguéng truvéc khi lam mot kham nghiém chinh thirc hon. Tuy nhién, hu hét cac nha khoa hoc thi giac khong
dung phuong phap diéu chinh dé thu dwoc két qua tét nhat cia ho.

LUA CHON BAT BUQOC

Phuong phap kich thich khéng dbi va phuong phap gidi han co thé duoc cai tién hon niva ¢é tang d6 chinh xac
bang cach dung nguyén i Iwa chon bat budc. Dieu nay nham giam sv thay dbi két qua do gay ra béi thay dbi cac
tiéu chuan cha quan cho nhin thy hoac khéng nhin thay.

Tinh thay déi tiéu chuan ngudng gitra cac bénh nhan duoc dy kién. Tiéu chuén & cling mét bénh nhan ciing c6 thé
thay d6i. Cling mét bénh nhan co thé ap dung cac tiéu chuan khac nhau tity theo thoi gian, ban chét ctia nhiém vy,
céac diéu kién thtr, mirc A6 mét méi, dong co, sw hiéu biét, sw tw tin, v.v.

Bang mét tiéu chuén chit ché, chiing ta mudn noi rang bénh nhan khong noi nhin thay néu khong chéc chan tuyét
doi 1a thay kich thich. Tiéu chuan nay co6 thé cho mét gia tri woc tinh ngwdng qua cao. Neu bénh nhan ding mot
tiéu chuan léng Iéo thi bénh nhan sé de ndi duoc la thay kich thich, mac du khéng chac chan. bieu nay c6 thé dan
dén ngudng qua thap.

Phurong phap Iyra chon bat buéc nhdm gidm thiéu nhiing dao déng tiéu chuan béng cach khuyén khich bénh nhan
luén luén doan dung nhat.

Schwartz, 2004 Hinh 11-4 minh hoa mét thi nghiém kich thich khéng dbi co thé duoc stra ddi thé nao dé bao gom
Iva chon bat budc. Thay vi nhin vao mét vat tiéu va noi thay hoac khong thay kich thich (phat hién dwoc/khong phat
hién dwoc), bénh nhan nhin vao 2 vat tiéu (Schwartz, 2004 Hinh 11-3A) yé dwoc yéu cau cho biet vat tiéu nao chira
kich thich. M6t trong 2 bén bao gi¢ ciing chira kich thich va bén kia trong tron. Bénh nhéan budc phai doan dung
nhét, bat ké tiéu chuan ctia minh 1a gi. M&c du khéng thay nd, bénh nhan van phai doan. Sau d6 ban ghi lai la bénh
nhan doan dung hay la sai.

Néu bi budc phai chon gitra 2 phwong an thi thiét ké nay dwoc goi la thi nghiém Iwa chon bat bugc 2 phwong an
(two-alternative forced choice, viét tat la 2AFC). Dung phuong phap nay, mét so Ion lan th&r dwoc thic hién &
moi mirc cwong do, va ban ghi & I phan tram dung (khong phai ti 1& phan tram phat hién dwoc) & moi muc
(Schwartz, 2004 Hinh 11-4A). Chu y rang truc y c6 tén khac trwéc. O Schwartz, 2004 Hinh 11-1, tén truc la “% phat
hién dwgc.” O thi nghiém Iwa chon bat buéc, truc y co tén la “% dang.”

Ngudng duoc chon 1a cuong dé gan véi mét ti 1é phan trém trd 17 dung nam & gitka doén va phat hién 100%.

Déi v&i 2 phwong an, bénh nhan phai duwgc 50% dung chi dwa vao doan, ngay ca khi khdng thay kich thich. Mot gia
tri dung 100% nghta la bénh nhan phat hién kich thich dung tat ca cac lan. Biem gitra cda 2 gia tri nay (75%) dwoc
chon la ngwdng trong thi nghiém 2AFC.

Co thé thiét ké mot thi nghiém véi nhiéu hon 2 phwong an. Schwartz, 2004 Hinh 11-4 ciing cho thay mot thiét ké
4AFC. Trong trwong hgp 4AFC, ngay ca khi khong the thay kich thich, bénh nhén cling phai dwgc 25% dung chi
dwa vao doan. Do d6, ngwéng dugc chon la cwdng d6 gén véi 62.5% ding (diém gitra 25% va 100%).

Néu do thi lwc bang bd chi¥ Sloan, nhw & bang ETDRS LogMAR, ching ta sé& st dung phwong phap 10AFC.
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LWA CHON BAT BUOC (TIEP THEO)

| LUA CHON BAT BUQC THEO PHUONG PHAP BAC THANG

Thiét ké lwa chon bét budc ciing c6 thé dwoc dung véi phuong phap bac thang. Ban cé thé chiéu kich thich & mot
trong 2 vi tri, hodc & moét trong 2 khodng thdi gian. Bénh nhan phai quan sat va cho biét kich thich dwoc thdy &
khoang th&i gian th® nhat hay thi hai. Do d6, thay vi ghi “c6” hodc “khéng” nhw & kiéu bac thang théng thwong,
ngwdi kham can ghi “dung” hodc “sai” va diéu chinh bac thang theo d6 (Hinh 31-2). Hau hét cac bénh nhan c6 thé
nhin t6t hon ho nght, do d6 cac thi nghiém Iwa chon bat budc thwérng dan dén cac nguéng thap hon so véi trwdng
hop né khdong dwoc dung.
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Hinh 31-2: So sanh céc dép ting bdng C6/Khodng (hinh tréi) va thi nghiém béc thang 2AFC (hinh phai)
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