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The motion sensitivity screening test in clinical practice in Abuja, 
Nigeria: affordable automated perimetry for the third world?" 

O E B a b a l o l a 
Rachel Eye Center. Plot S97, Gimbiya Street. Garki II. P.O. Box 41 OS, Gorki. Abuja, Nigeria 

S u m m a r y 
Perimetry is essential in the clinical management and evalua-
tion of g laucoma pat ients and other patients with diseases 
impacting on visual fields, but automated equipment may be 
too expensive for many practitioners in the developing world. 
I have used the Wu-Jones au tomated mot ion sensitivity sys-
tem in a medium sized practice in Nigeria, a developing coun-
try, and hereby present an audit of our exper ience with it. 
T h e Wu-Jones Mot ion Sensitivity screening test is a lap-top 
computer based test which integrates a number of compo-
nents including a test program and reporting facility, a self 
organiz ing neural network, a database management mecha-
nism, and a menu-mouse-windowing user interface. T h e test 
is available on the public domain and is small enough (194mb) 
to fit into a diskette. Th is test has been used at the Rachel 
E y e Center in Abuja since 1998, and has been applied to 339 
individuals , 2 9 8 of w h o m are included in this analysis. Pa-
tients tested fell into four main groups: those with clinical 
g laucoma (intraocular pressure > 2 0 m m H g on at least one 
occas ion and optic cup/disc ratio of 0.5 or more), glaucoma 
suspects , (i.e. ocular hypertensives > 2 0 m m H g o r c/d ratio of 
0 .5 or more and first degree relatives of glaucoma patients) 
p a t i e n t s u n d e r g o i n g rou t i ne tes ts for p r e - emp loymen t 
("normals ' ) , and 'others*. These 'normals ' were used as con-
trols. Records are available for 531 eyes. It took an average 
of t w o minutes to comple te the test. Significant field defects 
(Mot ion sensitivity less than 5 0 % ) were detected overall in 
15.6% of tested eyes, 7 . 2 % of normals but in 32.6% of glau-
c o m a eyes. Using the ' normals ' as controls, the sensitivity 
of the test in our hands varied from 33% to 72% and specific-
ity f rom 5 7 % to 9 3 % at motion sensitivity cut off points from 
5 0 % to 9 7 % . At the 8 3 % cut off point, positive and negative 
predictive values were 86.0 % and 47 .5% respectively. Reli-
ability averaged 7 0 % . I find the test easy to administer and 
understand by patients. Results can be recalled without dif-
ficulty, facilitating the longitudinal follow up process. This 
lest will be of value to practices in the third world unable to 
afford more expensive equipment in the third world. The main 
investment would be in form of a laptop computer and a 
diskette. It can also be a useful adjunct for of f ice practice in 
the western world. 

K e y w o r d s : Glaucoma, motion sensitivity, Wu-Jones. au-
tomated Perimetry. 
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R e s u m e 
La p e r i m e t r i c res te essent ie l lc d a n s r e v a l u a t i o n et le 
m a n a g e m e n t c l in iquc du g l aucome et d ' a u t r e s types d e 
maladies a f fec tuant le c h a m p visuel aux pat ients ; car les 
e q u i p e m e n t s a u t o m a t i q u e s s o n t t r£ s c h e r p o u r le 
pract ic iens d a n s les pays sous deve loppes . N o u s avons 
utilise le test de mouvemen t d e sensitivitd de W u - J o n e s a 
Rachel eye center a Abuja au Nigeria depuis 1998 sur 339 
individus parmi lesquels 298 etaient ana lyses d a n s cet te 
etude. Les pat ients etaient regroupes en 4 categories : ceux 
ayant le g laucome cliniquc avec une pression intra-occulaire 
> 2 0 m m H g et une proport ion de veree /d isque op t ique > 
ou ega le a 0.5, le g laucome suspecte, p remie r deg ree de 
g l aucome et les su je ts sain. Sur 531 yeux testes avec un 
temps m o y e n de 2 munites par oeil. Un c h a m p de fec tueux 
significatif ( mouvement de sens iv i t i t e<50%) etait obse rve 
chez 15.6%> des eyes , 7 .2% des eyes no rmaux et 3 2 . 6 % d e 
glaucome. En utilisant l 'oeil "normal" c o m m e "cont ro le" la 
sensitivite du test variait de 33-72% et la specif ici te de 57-
9 3 % avec un mouvement de sensit ivite l imite d e 5 0 - 9 7 % . 
A la limite d e 83%> les valeurs predictives posi t ive et nega-
tive etaient de 8 6 % et 47 .5% respecti vcment et une validite 
moyenne de 7 0 % . La practicability de ce test, non che r est 
valeureuse et pcrmet de bonne suivie longi tudinale , ma i s 
d ' au t res equipements plus sophist iques seront necessa i res 
pour aider les patients dans les pays sous-developp£s . 

I n t r o d u c t i o n 
Central visual field assessment is essential to the m a n a g e -
ment of glaucoma in clinical practice (1 ]. Visual field equip-
ments vary in type and cost , and s o m e of the m o r e expen-
s ive o n e s such a s O c t o p u s , H u m p h r e y ' s o r e v e n the 
Goldman ' s , may be out of the reach of many pract ices in 
the West Afr ican sub-region and indeed other deve lop ing 
countr ies . S o m e studies appear to sugges t a ' h i g h ' sensi-
tivity and specif ici ty of Mot ion sensit ivity test ing us ing a 
laptop in measuring glaucomatous field loss 12,3]. A com-
puterized Motion sensitivity screening test ( M S S T ) has 
been developed by Wu and Jones [31 and field tested in 
rural set t ings especial ly in onchocerc ias i s e n d e m i c set-
tings 14,51 as well as in certain l imited Western set t ings 
(3J. Its acceptability, reproducibili ty and repeatabil i ty as a 
sc reen ing test to detect opt ic ne rve d i sease and o the r 
causes of visual impairment has been demons t ra ted dur-
ing the ivermect in drug trials for onchocerc ias i s because 
there was c lose inter-observer agreement (78%) and intra-
obscrver agreement (98%) [41. However , its use in ordi-
nary clinical set t ings in West Afr ica has not been docu-
mented. Is the test useful in ordinary cl inical prac t ice es-
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Rachel Eye C e n t e r in A b u j a . N i g e r i a , a n d h e r e is t h e 

researcher ' s exper ience with it. 

M a t e r i a l s a n d m e t h o d s r ^ M r ^ R P r i 
T h e tests were carr ied ou t at the R a c h e l E y e C e n t e r ( R L C ) 
in Abuja , Nigeria. R E C is a genera l o p h t h a l m o l o g y pi i va l e 
pract ice w h l r e b e t w e e n 150 to 2 5 0 n e w c a s e s a r e s e e n 
every month . Sub jec t s a re d r a w n f r o m the c i ty of A b u j a 
and envi rons , and are mos t ly but not e x c l u s i v e l y N e g r o e s 
of Nige r i an -Af r i can descen t . 

" Wit Jones MSST. T h i s test h a s b e e n d e s c r i b e d e l s e -
where (3]. Briefly, six po in t s wi th in the cen t ra l 15° f ie ld of 
vision are repeatedly tested at 1/3 m e t e r f r o m the s c r een of 
a laptop c o m p u t e r in a d a r k e n e d r o o m . A t iny s o u r c e of 
light is a l lowed into the r o o m to e n a b l e the r e s p o n d e n t s 
and the c o m p u t e r ope ra to r o b s e r v e the c o m p u t e r s c r e e n , 
the opera to r to record t h e resul ts a n d the sub jec t to m o v e 
safe ly in the r o o m . W h e n the subjec t is c o m f o r t a b l y sea ted 
in f ront of the c o m p u t e r , the test is e x p l a i n e d to h i m / h e r in 
a l anguage u n d e r s t o o d . T h e s u b j e c t is t hen p o s i t i o n e d 
approximate ly o n e third of a mete r in f ront of the c o m p u t e r . 
At the c o m p u t e r p r o m p t i n g , the o p e r a t o r se lec ts the e y e 
to be tested first , usual ly the r ight eye . A ser ies o f vert i-
cal , i l luminated wh i t e ba r s a p p e a r s on the s c r een a r r a n g e d 
in a 6 by 8 array ( f ig 1). T h e d i sp lay is " p a p e r - w h i t e " t r ip le 
super- twis t t echno logy with b a c k l i g h t i n g . 16 s h a d e s of 
grey, 640-480 pixel resolution, V G A emula t ion . Six of these 
bars se lected to co inc ide wi th cr i t ical po in t s in the cen t ra l 
f ield of vision wou ld osc i l la te at r a n d o m intervals . E a c h 
point is tested six or ten t imes , d e p e n d i n g on w h e t h e r a 
rapid or s tandard test w a s requi red . H o w e v e r I a m l imi t ing 
this analysis to the rapid tests . In a da rk r o o m s i tua t ion , 
the maximal i l luminance for the r e f e rence l ines w a s 4 1 3 lux 
and the i l luminance of the b a c k g r o u n d w a s 2 0 0 lux. T h e 
contrast was 62% ( L m a x - L m i n ) / ( L m a x + L m i n ) . T h e patient 
presses the space bar on the c o m p u t e r o r c l i cks on 

a m o u s e w h e n m o t i o n is d e t e c t e d . T h e st imulus was n 
s e n t e d f o r a d u r a t i o n o f 0 .2 s e c o n d s . T h e presentatio 
o r d e r o f e a c h l o c a t i o n w a s r a n d o m i z e d . T h e waiting tim" 
fo r r e s p o n s e f r o m t h e pa t i en t va r i e s be tween 1.75-2*2 $ec 

o n d s a n d is d y n a m i c a l l y m o d i f i e d accord ing to the pa. 
t i en t s r e s p o n s e t i m e . T h i s r e s p o n s e is recorded automati-
ca l ly in t h e c o m p u t e r s y s t e m . De tec t ion of motion only 
b e t w e e n 0 - 2 t i m e s o u t o f s ix w a s ca tegor i zed as a severe 
d e f e c t , 3 - 4 a s a m o d e r a t e d e f e c t a n d 5 - 6 as normal. A typi-
cal a p p e a r a n c e o f t h e r e su l t at the end of each test is found 
in ( f ig 2) . 

I 
I 

I 

I 

I 

F 1: liar array at beginning of test W r 

are programmed to move at random ^ Vm°" 
<"id infer,, temporal, am! four hers o " 
•"•sal as is J l t e m •"«><"> ",u, 

I* ig . 2 : Typical motion sensitivity screening printout. R&W 
Note that the expert report differs slightly from the standard^ 
port, especially for the infero-temporal sector. This result*] ^ 
at.'omaiic corrections by the program on the neural n(t ' 
patient's findings January 2004. 2b. Same patient in /W" 
2004, showing progression of field loss. 

w o u l d r e p r e s e n t n o r m a l r e s p o n s e s for that 
a h a t c h w o u l d r e p r e s e n t m o d e r a t e defect and a ^ 

i sen t a s e v e r e d e f e c t . T h i s cou ld then ^ 
. a rcJW-

A do t 
w h i l e 
w o u l d r e p r e s e n t 
o u t a n d a t t a c h e d t o t h e p a t i e n t ' s c a s e note -
t e f e r e n c e f o r t h e d o c t o r . T h e r e a r e t w o report* 
by t h e c o m p u t e r : a ' s t a n d a r d ' r epor t a n d an *expert 

I h e e x p e r t r e p o r t f a c t o r s in a n y d e t e c t e d inM*1^' ' • 
n e u r a l ne t a n d s u m m a t e s th i s in to a correction- c 

a u t o m a t i c a l l y r e c o r d e d in a n o t h e r da tabase on 
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iirain a n d c a n be r e c a l l e d e a s i l y at a la ter d a t e , e s p e c i a l l y 
tor the p u r p o s e o f c o m p a r i s o n o r l o n g t e r m f o l l o w up. T h e 
actual s c o r e s g i v e a m o r e p r e c i s e i nd i ca t i on o f t h e p a t i e n t ' s 
p e r f o r m a n c e a n d m a y b e r e s o r t e d to in b o r d e r l i n e c a s e s . 
T h e s e s c o r e s c o u l d b e a g g r e g a t e d f o r e a c h e y e to g i v e a n 
overa l l i m p r e s s i o n o f t h e v i s u a l f i e ld p e r f o r m a n c e . In 
add i t i on , m o t i o n s e n s i t i v i t y c o u l d b e c o m p u t e d a s a per -
c e n t a g e o f t h e m a x i m u m s c o r e o f 36 . T h e c u m u l a t i v e f r e -
q u e n c y s c o r e s f o r a g i v e n p o p u l a t i o n c a n b e p l o t t e d a n d 
c o m p a r e d w i t h o t h e r p o p u l a t i o n s o f in t e res t . S h i f t s in t h e 
c u r v e t o t h e r i gh t w o u l d c o n n o t e an i m p r o v e m e n t in t h e 
ove ra l l v i sua l f i e l d p e r f o r m a n c e . 

M e m b e r s o f o u r c l i n i c p o p u l a t i o n w h o h a v e u n d e r -
s o n e th i s t e s t h a v e b e e n d i v i d e d i n to f o u r g r o u p s f o r t h e 
p u r p o s e o f t h i s s t u d y : 

1. Normals : p a t i e n t s f o r p r e - e m p l o y m e n t a n d p re -
s c h o o l t e s t s e t c . T h e s e w e r e a l s o u s e d a s c o n t r o l s in t h i s 
s t u d y . T h e y w e r e o n l y i n c l u d e d a s n o r m a l s if o t h e r g r o s s 
p a t h o l o g y h a d b e e n r u l e d o u t . 
Z Glaucomas: a n i n t r a - o c u l a r p r e s s u r e ( I O P ) m e a -
s u r e m e n t ( G o l d m a n a p p l a n a t i o n ) > 2 0 m m H g on at least o n e 
o c c a s i o n , a n d a v e r t i c a l c u p / d i s c r a t i o ( V C D ) o f > = 0 . 5 o r 
a s y m m e t r y m o r e t h a n 0 . 2 b e t w e e n t h e t w o c u p s . O t h e r 
m i n o r c r i t e r i a , w h i c h m a y a c c o m p a n y t h e h igh V C / D ra t io , 
a r e p a l l o r , n o t c h i n g o f c u p . n a s a l s h i f t o r a c u t e e n t r y of 
v e s s e l s i n t o c u p , a n d g r o o v i n g o f t h e n e r v e f i b e r layer . 
T h e r e m u s t b e n o c o n c o m i t a n t r e t ina l d i s e a s e , m e d i a o p a c -
ity o r o t h e r c h a n g e t h a t m a y a c c o u n t f o r f i e ld loss . If t h e r e 
is a m e t r o p i a , g l a s s e s m u s t b e w o r n d u r i n g t h e tes t . 
3. Glaucoma suspects: E i t h e r a n I O P > 2 0 m m H g o n at 
l ea s t o n e o c c a s i o n , or a v e r t i c a l c u p / d i s c r a t i o > - 0 . 5 a n d 
f i r s t d e g r e e r e l a t i v e s o f g l a u c o m a pa t i en t s . T h i s g r o u p wil l 
t h u s i n c l u d e t h e Mow t e n s i o n g l a u c o m a s ' a n d t h e ' o c u l a r 
h y p e r t e n s i v e s ' . T h e r e m u s t b e n o c o n c o m i t a n t re t ina l d i s -

4 J S C Others. T h i s i n c l u d e s al l o t h e r p a t h o l o g i e s , s o m e 
o f w h i c h m a y i m p a c t o n v i s u a l f i e l d s , s u c h a s e a r l y c a t a -
r a c t s . r e t i n i t i s p i g m e n t o s a , d i a b e t i c n e u r o p a t h y e t c , bu t 
w h i c h a r e n o t c o n s i d e r e d g l a u c o m a t o u s . 

P a t i e n t s w i t h s i g n i f i c a n t r e f r a c t i v e e r r o r u s e d t h e i r 
c o r r e c t i o n s d u r i n g t h e t e s t s . P a t i e n t s w i t h s i g n i f i c a n t m e -
d i a o p a c i t y s u c h a s e a r l y c a t a r a c t s a d j u d g e d t o p o s s i b l y 
c o n t r i b u t e t o d e f e c t w e r e e x c l u d e d f r o m th i s a n a l y s i s . 

T h e s e n s i t i v i t y a n d s p e c i f i c i t y o f the tes t w o u l d 
d e p e n d o n t h e m o t i o n s e n s i t i v i t y ( % ) cu t o f f t h r e s h o l d 
a d o p t e d . In t h i s c o m m u n i c a t i o n , s i n g l e a u t h o r a s s e s s e d 
t h e s e p a r a m e t e r s at 5 0 % . 6 6 % . 7 0 % . 8 3 % a n d 9 7 % m o t i o n 
s e n s i t i v i t y c u t o f f s . 

T h e p r o g r a m itself is s m a l l e n o u g h t o e n t e r i n to a 
d i s k e t t e ( 1 9 4 K B ) bu t in its p r e s e n t f o r m is not c o m p a t i b l e 
w i t h w i n d o w s 2 0 0 0 bu t is c o m p a t i b l e wi th w i n d o w s 9 8 a n d 
e a r l i e r . A n a l y s i s o f r e s u l t s w a s c a r r i e d o u t wi th t h e S t a t i s -
t i ca l P a c k a g e f o r t h e Soc i a l S c i e n c e s ( S P S S 10.0) f o r w i n -
d o w s p r o g r a m . 

R e s u l t s 
T h i s a n a l y s i s is l imi t ed t o p a t i e n t s t e s t e d b e t w e e n J u n e 
1998 a n d J u n e 2 0 0 4 . A l t h o u g h 3 3 9 p a t i e n t s w e r e t e s ted 
d u r i n g th i s pe r i od , o n l y a total of 2 9 8 i n d i v i d u a l s a r e in-
c l u d e d in th is a n a l y s i s , o t h e r s b e i n g e x c l u d e d d u e to un-
re l i ab i l i t y of tes t . T h e a g e of t h e s u b j e c t s r a n g e d f r o m 5 t o 
9 8 y e a r s , a v e r a g e 34. T w o h u n d r e d a n d t w o ( 2 0 2 ) s u b j e c t s 
w e r e m a l e ( 6 7 . 3 % ) w h i l e 9 6 ( 3 2 . 7 % ) w e r e f e m a l e . 5 9 1 e y e s 
w e r e t e s t ed . 2 9 3 le f t . 2 9 8 r ight . 

T h e s e w e r e all c a t e g o r i z e d i n to f o u r g r o u p s a s 
i n d i c a t e d a b o v e w i t h t h e f o l l o w i n g d i s t r i b u t i o n : G l a u c o -
m a s ( 1 9 4 e y e s ) . G l a u c o m a s u s p e c t s ( 1 4 3 e y e s ) . N o r m a l s ( 
110 e y e s ) . O t h e r s ( 144) . ' O t h e r s ' i n c l u d e d inc ip ien t ca t a -
r a c t s . re t ina l d e t a c h m e n t s , r e t in i t i s p i g m e n t o s a , h igh m y o -
p i a . d i a b e t i c n e u r o p a t h y a n d a m b l y o p i a . T h e r e is n o s ta-
t i s t i ca l ly s i g n i f i c a n t d i f f e r e n c e in s ex d i s t r i b u t i o n b e t w e e n 
t h e n o r m a l s a n d t h e c o n t r o l s ( F : M 1:3 f o r g l a u c o m a s a n d 
1:2.8 f o r t h e con t ro l s ) . 

T a b l e 1: P r o p o r t i o n o f ' F a i l e d ' m o t i o n s e n s i t i v i t y t e s t s 
a t v a r i o u s cu t o f f l eve l s a c c o r d i n g to p a t i e n t g r o u p . 

M S cut-off 50% 66% 70% 83% 97% 

Patient group 

Glaucomas 32.6% 34.7% 36 .7% 45.0% 72.0% 

Glaucoma 
suspccts 
Normals 
Others 
All 

6 .3% 
7.2% 
8.2% 

15.6% 

8.4% 
9.1% 
9 .7% 

17.4% 

9 .1% 
9 .0% 

11.0% 
18.6% 

13.9% 
13% 
17% 
24 .5% 

62.2% 
42 .7% 
62 .7% 
62 .1% 

T a b l e 1 is a s u m m a r y o f t h e s e c a t e g o r i e s a n d the i r 
p e r f o r m a n c e o n t h e W u - J o n e s m o t i o n s e n s i t i v i t y f i e l d tes t 
a t v a r i o u s l eve l s o f m o t i o n s e n s i t i v i t y c u t o f f . T a k i n g t h e 
8 3 % c u t o f f po in t a s a r e f e r e n c e f o r i n s t a n c e , it w i l l b e s e e n 
t ha t , o v e r a l l , 2 5 % ' f a i l e d ' t h e tes t i .e . h a d s i g n i f i c a n t f i e l d 
d e f e c t s . T h e f a i l u re r a t e s w e r e 4 5 % f o r g l a u c o m a s . 1 4 % fo r 
g l a u c o m a s u s p e c t s , 13%- f o r ' n o r m a l s ' a n d 1 7 % f o r o t h e r s . 
At a cut o f f po in t o f M o t i o n sens i t i v i ty l e s s t h a n 50%>, s ig -
ni f icant f ie ld d e f e c t s w e r e d e t e c t e d ove ra l l in 1 5 . 6 % o f t e s ted 
e y e s , 7.2%• o f n o r m a l s bu t in 32.6%; o f g l a u c o m a e y e s . 

U s i n g t h e ' n o r m a l s ' a s c o n t r o l s , t h e s e n s i t i v i t y 
o f t h e tes t t o d e t e c t f i e l d l o s s in g l a u c o m a s w o u l d a g a i n 
v a r y w i t h t h e c u t o f f p o i n t f o r n o r m a l v e r s u s d i s e a s e . At 
t h e 8 3 % m o t i o n s e n s i t i v i t y c u t o f f p o i n t , t h e s e n s i t i v i t y 
w a s 4 5 % . w h i l e s p e c i f i c i t y w a s 8 7 % . T h e p o s i t i v e p r e d i c -
t i v e v a l u e w a s 8 6 % w h i l e t h e n e g a t i v e p r e d i c t i v e v a l u e 
w a s 4 8 % . 

V a r i a t i o n s in s e n s i t i v i t y a n d s p e c i f i c i t y w i t h c u t 
o f f p o i n t s a r e s u m m a r i z e d in T a b l e 2 . A s e x p e c t e d t h e s e n -
s i t i v i t y o f t h e tes t i n c r e a s e s a s t h e M o t i o n S e n s i t i v i t y c u t 
o f f p o i n t s is r a i s e d , w h i l e t h e s p e c i f i c i t y d r o p s . F o r in -
s t a n c e , t h e s e n s i t i v i t y o f t h e t e s t i n c r e a s e s t o 7 2 % f o r t h e 
d e t e c t run o f ' a n y * l o s s o f m o t i o n s e n s i t i v i t y , ( i . e . t h e 9 7 % 
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cu t o f f po in t ) but th is is i nev i t ab ly a s s o c i a t e d wi th a d r o p 
in s p e c i f i c i t y to 51CA. 

T a b l e 2: Sens i t iv i ty and s p e c i f i c i t y o f m o t i o n sens i t iv i ty 
( M S ) tes ts at va r i ous cu t o f f p o i n t s 

M S C u t o f f Sens i t iv i ty S p e c i f i c i t y 

5 0 % 33%) 9 3 % 
6 6 % 3 5 % 9 0 % 
7 0 % 3 7 % 9 0 % 
8 3 % 4 5 % 8 7 % 
9 7 % 7 2 % 57%> 

F o r t h e p u r p o s e s of c o m p a r i s o n to o t h e r s tud ies 
a n d a l s o b e t w e e n v a r i o u s g r o u p s in o u r c l in ic popu la t i on , 
p e r c e n t a g e m o t i o n sens i t iv i ty w a s c a l c u l a t e d a n d a c u m u -
l a t ive f r e q u e n c y g r a p h w a s gene ra t ed fo r the g l a u c o m a s , 
t h e g l a u c o m a s u s p e c t s and the ' n o r m a l s ' ( f i g u r e 3) . F r o m 
th i s c u r v e , it is a p p a r e n t that the overa l l p e r f o r m a n c e of 
t h e g l a u c o m a g r o u p w a s w o r s e than the g l a u c o m a sus-
p e c t s a n d t h e ' n o r m a l s ' . T h e r e is a ' sh i f t to the r i gh t ' fo r 
t h e la t te r t w o g r o u p s . H o w e v e r , the g l a u c o m a suspec t 
g r o u p is j u s t m a r g i n a l l y w o r s e t han the ' n o r m a l s ' . T h e 
d i f f e r e n c e b e c o m e s m o s t no t i ceab l e as the m o t i o n sens i -
t iv i ty e x c e e d s 8 0 % . T h i s d i f f e r e n c e b e c o m e s s ta t is t ical ly 
s i g n i f i c a n t o n l y at t h e 9 7 % c u t o f f po in t . ( P e a r s o n C h i 
s q u a r e = 9 .52 , P < 0 .002) 

T h e p ropo r t i on of pa t i en t s s c o r i n g equal to o r 
b e l o w 5 0 % a n d 7 0 % respec t ive ly w a s c o m p u t e d to enab l e 
d i r e c t c o m p a r i s o n s wi th o t h e r p o p u l a t i o n s that had un-
d e r g o n e t h e test . T h e resul t s a re s h o w n in Tab le 3. Wi th in 
o u r overa l l c l in ic popula t ion , 14% scored less than or equal 
t o 5 0 % , w h i l e 19% s c o r e d less than 7 0 % . T h i s c o m p a r e s 
wi th 14% a n d 2 4 % respect ive ly in o n c h o - e n d e m i c Kaduna , 
a n d o n l y 2 % a n d 5 % respec t ive ly in the no rma l U K and 
U S A p o p u l a t i o n s . T h e t ime taken to c o m p l e t e the test 
r a n g e d f r o m a m i n i m u m of 3 9 s e c o n d s to a m a x i m u m of 
446(3 s e c o n d s , m e a n 162, S tandard dev ia t ion 269 . 

T a b l e 3 : M o t i o n Sens i t iv i ty in va r ious p o p u l a t i o n s 

P o p u l a t i o n 

R E C pat ient 
p o p u l a t i o n 
R E C g l a u c o m a s 
R E C g laucoma 
s u s p e c t s 
R E C N o r m a l s 
* ' K a d u n a 
O n c h o c e r c i a s i s 
* 2 Ni«e r i a N o r m a l s 
* 3 U S A N o r m a l s 
* 4 U K N o r m a l s 

M o t i o n 
sens i t iv i ty 

< = 5 0 % 

M o t i o n 
sens i t iv i ty 
< = 7 0 % 

14% 19% 
3 3 % 3 7 % 

6 % 9%-
7 % 9% 

15% 2 5 % 
5 % 1 1% 
2 % 6 % 
2 % 6 % 

Onchocerciasis population. Ivermec-
tin (1201 subjects) 
*2 Nigeria Normals: 74 control subjects from non-omchoende 
mic Fatika. Kaduna state. *3USA Normals: 
74 volunteers from ARVO meeting 1991. 
*4 UK Normals 91 staff and students and 121 spouses of 
Glaucoma patients. 
Data from Wu X et a! 4 

For all tes ted ind iv idua l s o n o u r r e co rd , rel iabil i ty 
r a n g e d f r o m 0 to 1 0 0 % , wi th a m e a n at 7 0 % a n d s t andard 
dev i a t i on at 3 4 . 6 4 % . H o w e v e r , resul t s o f pa t i en t s wi th reli-
abi l i ty less t han 5 0 % a r c n o r m a l l y r e j e c t ed a n d d o not fo rm 
par t o f th is a n a l y s i s . T h e r e is a s l igh t t e n d e n c y f o r t hose 
w h o h a v e f ie ld d e f e c t s t o t a k e a l o n g e r t i m e a t t h e tests. 
( R e g r e s s i o n a n a l y s i s S t a n d a r d i z e d c o e f f i c i e n t - 0 . 3 8 0 sig-
nil icant at 0 .01 ) . T h e r e is a l s o a w e a k t e n d e n c y fo r pe r fo r -
m a n c e at t h e tes t to r e d u c e wi th a g e ( S t a n d a r d i z e d c o e f f i -
c ient 0 . 2 2 7 . s i g n i f i c a n t at 0 . 0 1 l eve l ) but o n e m u s t b e a r in 
m i n d t h e p r e s e n c e o f c o n f o u n d i n g v a r i a b l e s s u c h a s pres-
e n c e of c o n c o m i t a n t d i s e a s e . 

D i s c u s s i o n 
T h e d i a g n o s i s o f ' g l a u c o m a ' is no t e a s y o r s t r a igh t fo r -
w a r d . Fos t e r et ctl (8 J h a v e a t t e m p t e d to d e f i n e w h a t g l au -
c o m a is a n d w h a t it is n o t . b a s e d o n p e r c e n t i l e s in va r ious 
p o p u l a t i o n s f o r C / D r a t i o s ( > = 9 7 . 5 t h p e r c e n t i l e tha t a l so 
s h o w a d e f i n i t i v e f i e l d l o s s c o n s i s t e n t w i t h g l a u c o m a or 
I O P > 99.5" ' p e r c e n t i l e if t h e d i s c c a n n o t b e s e e n , ) . T h e y 
a l so i nc lude a neu ro re t ina l r im < = 0 .1 C D R b e t w e e n 11 to 1 
o ' c l o c k o r 5 to 7 o ' c l o c k . In o t h e r w o r d s . V C / D ra t ios u p to 
0 . 9 in t h e d e s i g n a t e d a r e a s . A s w e d o no t h a v e p o p u l a t i o n 
f i g u r e s f o r C / D r a t i o s in n o r m a l in N i g e r i a f o r n o w . it is 
d i f f i c u l t to a d o p t t h i s d e f i n i t i o n . I h a v e h o w e v e r de l ibe r -
a te ly u sed cu t o f f p o i n t s w h i c h a r e l o w f o r th i s s tudy s o 
that w e will t end t o b e o v e r - i n c l u s i v e o f n o r m a l s ra ther 
that e x c l u s i v e . T h i s m e a n s tha t s e n s i t i v i t y f o r t h e test is 
b o u n d t o b e l o w e r t h a n if s t r i c t e r c r i t e r i a w e r e u s e d f o r CJ 
D ra t io a n d i n t r a o c u l a r p r e s s u r e . T h e p r o b l e m wi th the 
F o s t e r d e f i n i t i o n is t ha t it i n s i s t s t ha t t h e s t r i n g e n t cr i ter ia 
m u s t b e e s t a b l i s h e d b e y o n d r e a s o n a b l e d o u b t b e f o r e a 
d i a g n o s i s c a n b e e n t e r t a i n e d . I b e g t o d i f f e r . In b l ack popu-
la t ions , I f ee l it is b e t t e r to e r r o n t h e s i d e o f c a u t i o n in the 
m a n a g e m e n t o f g l a u c o m a , a n d m y s e l e c t e d c u t o f f re f lec t s 
c l i n i ca l p r a c t i c e , b e c a u s e a s o t h e r s t u d i e s h a v e e m i n e n t l y 
d e m o n s t r a t e d , b l a c k r a c e is t h e m o s t i m p o r t a n t r i sk fac tor 
in the d e v e l o p m e n t o f P r i m a r y O p e n A n g l e G l a u c o m a [9]. 
Fur ther , it is g e n e r a l l y a g r e e d that a n y c u p / d i s c rat io greater 
t h a n 0 . 3 s h o u l d b e v i e w e d w i t h s u s p i c i o n , a s we l l as any 
a s y m m e t r y g r e a t e r t h a n 0 .1 (10] . A l s o , t h e n o r m a l range of 
in t ra o c u l a r p r e s s u r e is g e n e r a l l y a c c e p t e d a s v a r y i n g be^ 
t w e e n 1 0 - 2 1 m m h g w i t h a n a v e r a g e o f 1 6 m m h 2 . Levels 
a b o v e th i s m u s t b e v i e w e d w i t h s u s p i c i o n . H o w e v e r it is 
a l s o k n o w n tha t g l a u c o m a t o u s d a m a g e m a y o c c u r when 
I O P is less than 21 m m h g , wh i l e sus t a ined I O P erea ter than2l 
m a y not b e a s s o c i a t e d w i t h a n y d a m a g e [10] " 

T h e r e a r e t w o i m p o r t a n t o b j e c t i v e s to clinical 
p e r i m e t r y . The first is to i d e n t i f y a n a b n o r m a l i t y in the field 
o l v i s i o n , a n d t h e s e c o n d is t o f o l l o w i, u p be fo re , during 
a n d a l t e r i n t e r v e n t i o n H I - T o s o m e e x t e n t the Wu- Jones 
M S S a t t e m p t s t o m e e t b o t h o b j e c t i v e s . I, m a y be argued, 
t ha t t h e M S S I is no t l ike ly b e a s s e n s i t i v e a s other 
a u t o m a t e d p e r , m e t e r s s u c h a s t h e O c t o p u s and the 
H u m p h r e y ' s , e s p e c i a l l y s i n c e t h e n u m b e r of tested sites 
a r e m u c h l e w e r . w o u l d h a v e l o v e d t o d o a direct compan-
s o n w i t h a n y o f t h e s e t w o a n a l y s e r s , but these are not 
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avai lable in my center at this t ime, be ing too expens ive . An 
H u m p h r e y ' s visual sys tem cos ts at least U S $ 2 5 , 0 0 0 dol-
lars and by the t ime freight and instal la t ion is fac tored in. 
the cost cou ld be app roach ing $ 3 0 , 0 0 0 . T h i s is equ iva len t 
to abou t N4 .5 mi l l ion . (Four and a half mi l l ion Nai ra ) . T h e 
J a p a n e s e K O W A per imete r is less e x p e n s i v e , but will still 
cost abou t U S $ 1 5 , 0 0 0 . 0 0 . Apar t f r o m the W u - J o n e s sof t -
w a r e which is ava i l ab le on the publ ic d o m a i n and should 
thus be t echn ica l ly f ree , inves tment in a l ap top is neces-
sary. But the a d v a n t a g e is that the l ap- top can be used for 
o the r p u r p o s e s and need not be ded ica ted to the Per im-
etry. 

H o w e v e r , the six s i tes tes ted fo r the W u - J o n e s 
p e r i m e t e r h a v e been ca re fu l ly c h o s e n to c o i n c i d e with the 
a reas o f the visual f ield mos t l ikely to be a f f e c t e d by glau-
c o m a t o u s d a m a g e - i.e. the a r c u a t e s c o t o m a s w e e p . In all 
p robab i l i t y h o w e v e r , the sens i t iv i ty o f the test m a y be en-
h a n c e d by inc reas ing the n u m b e r of tested loci . Second ly , 
the re la t ive a d v a n t a g e of ' m o t i o n sensi t ivi ty* tes ts in gen-
eral o v e r o t h e r f o r m s of a u t o m a t e d P e r i m e t r y has been 
h igh l igh ted (11.121. T h e s e inc lude the fact that the periph-
eral v isual f ie ld is op t im ized fo r m o t i o n pe rcep t ion ra ther 
than d i f ferent ia l light sensit ivity which is measured by other 
f o r m s of a u t o m a t e d Per imetry . A l so , us ing a ' s i z e thresh-
o ld m e t h o d ' . Wall w a s ab le to d e m o n s t r a t e bet ter sensit iv-
ity of m o t i o n de tec t ion Per imet ry ove r the H u m p h r e y ' s 
v i sua l f i e ld analyzer . T h e W u J o n e s test w a s p e r f o r m e d on 
a c o h o r t o f sub j ec t w h o a l so had F r i e d m a n ' s M a r k I visual 
a n l y s e r test a n d unpub l i shed da ta t ended to sugges t that 
the sens i t iv i ty of the two techn iques w a s similar. Tha t said, 
the W u J o n e s test re ta ins the a d v a n t a g e s of o ther auto-
m a t e d p e r i m e t e r s name ly that the f ind ings a re au tomat i -
ca l ly r e c o r d e d and easi ly recal led, m a k i n g t empora l longi-
tudina l f o l l o w up that much easier. Th i s is enhanced greatly 
by t h e f ac t that ac tua l numer i c scores are ava i lab le on the 
d a t a b a s e , b e y o n d the pictorial r epresen ta t ion of perfor-
m a n c e w h i c h is based on a 6 0 % speci f ic i ty and 9 5 % sensi-
t ivity. T h i s is par t icular ly important for g l a u c o m a suspects 
in w h o m loss of sensi t iv i ty t ends to be marg ina l . A s can be 
s e e n f r o m the sens i t iv i ty c u r v e s ( f ig 3), the d i f f e r ence be-
t w e e n g l a u c o m a suspec t s and ' n o r m a l s ' d o not become 
ev iden t until m o t i o n sensi t iv i ty exceed 8 0 % . 
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F i g . 3 : Cumulative motion sensitivity curve for various groups 
of patients. Note the distinct difference bewteen 'glaucomas' on 
the our hand and the 'normals' and 'glaucoma suspects' on the 
other. Note also the gap that opens up between the 'glaucoma 
suspects and 'normals' when motion sensitivity exceeds 85r/c. 

In this s tudy, the sensi t ivi ty of the test for detec-
tion of de fec t s in g l a u c o m a s as de f ined , varied be tween 
3 3 - 7 2 % d e p e n d i n g on the m o t i o n sens i t i v i ty c u t - o f f 
adopted . T h e lower the cu to f f , the lower the sensi t ivi ty of 
the test and the h igher the specif ici ty. Of necessi ty, the 
cutoff needs to be high for the de tec t ion of early g lauco-
matous d a m a g e , espec ia l ly with regard to ' g l a u c o m a sus-
pec t s ' . though this will be at the e x p e n s e of specif ic i ty . 
M y exper ience with the test would suggest that a cut of f 
point of 8 3 ^ mot ion sensi t ivi ty would be a sui table c o m -
promise because in our hands , this g ives a sensi t ivi ty of 
4 5 % and a specif ic i ty of 87%. I lowcver , especial ly in bor-
der l ine cases , an eva lua t ion of actual scores b e y o n d the 
pictorial representat ion bccomcs critical for decis ion mak-
ing as regards what cons t i tu tes ' g l a u c o m a t o u s damage* . 

T h e da tabase m a n a g e m e n t sys tem c o n f o r m s to 
d B a s e . d b f f o r m a t a n d is c o m p a t i b l e w i t h W i n d o w s 
Microsof t Excel . Secondly , the reliabili ty of the test is 
easily es tabl ished and d i sp layed , based on stabil i ty o f the 
neural net. T h e r e is a se l f -organiz ing neural ne twork to 
ana lyze the stabil i ty o f the test. If a test is j u d g e d un-
stable . the opera tor is advised to conduc t a repeat test . 
This instant stability analysis together with the test control 
net provides a way for obtaining more reliable test results. 

Overal l impress ions are that the test is easy to 
administer, easy to understand and generally takes a shorter 
t ime than other f ield ana lyze rs such as F r i e d m a n ' s with 
which this au thor is reasonably familiar. O n e ma in advan-
tage is that it does not require electr ici ty supply and is 
thus ideal for many West Af r i can nat ions w h e r e s teady 
electrici ty is a p rob lem. It is part icularly usefu l for f ie ld-
work in rural set t ings. T h e other l imitat ion of the s tudy 
wor thy of ment ion is that the normat ive da ta used is de-
termined by the manufac tu re r s rather than da ta genera ted 
locally. There is a need to build normat ive da tabases based 
on the Niger ian /Afr ican eye not jus t for the Wu J o n e s 
M S S T but a lso for o ther au tomated visual field tests. 

Compar i son of the overall c l inic popula t ion with 
other popula t ions for which a record is avai lable , s h o w s 
that the proport ion with de tec tab le field de fec t s is s imi la r 
to (14% versus 15%, table 3) the resul ts ob ta ined in an 
enr iched sample within an o n c h o - c n d e m i c c o m m u n i t y in 
Nigeria with opt ic ne rve d isease . (Enr iched in the sense 
that pat ients for this test in the field had been se lec ted as 
Opt ic ne rve d isease suspec t s based o n pre l iminary tests 
for opt ic nerve d i sease such as conf ron ta t ion f ield tests , 
co lour tests, and op t ic d i sc appea rance , as well as a ran-
d o m samp le of ' n o r m a l s ' (41.) In a sense there fore , the de-
mograph ic charac te r i s t ics o f the two popula t ions are s imi-
lar, be ing a mix of op t i c ne rve d isease patients, opt ic ne rve 
d isease suspec ts and ' n o r m a l s ' . R E C normal popu la t ion 
seems to have more mot ion sensitivity failures than normals 
form Fatika, Niger ia a s well as the U S A and the U K (7% 
R E C . c o m p a r e d with 2r/< for the U S A and UK and 5% for 
Fat ika Niger ian normals . ) T h i s m a y be d u e to a se lec t ion 
b ias on the part o f o r g a n i z a t i o n s that send pat ient for pre-
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e m p l o y m e n t t e s t s bu t w e h a v e n o e v i d e n c e to b a c k th i s u p 
at t h e m o m e n t . 

O n l y f i rs t d a y t es t s h a v e b e e n i n c l u d e d fo r t h e 
p u r p o s e s o f th i s a n a l y s i s , bu t t h i s a u t h o r ' s o b s e r v a t i o n 
i g r e e s w i t h tha t o f W u et cil [3 ,4 J tha t t h e test is r e p r o d u c - 5. 
ib le a n d r e p e a t a b l e . P a t i e n t s s e e n o n l o n g i t u d i n a l f o l l o w 
u p a f t e r a n in t e rva l o f t r e a t m e n t h a v e s o m e t i m e s d e m o n -
s t r a t ed a w o r s e n i n g o f f i e l d d e f e c t s o r s tab i l i ty . 

In c o n c l u s i o n t h e r e f o r e , t h e a u t h o r f e e l s that t h e 
W u - J o n e s tes t c a n b e o f v a l u e to p r a c t i c e s in t h e th i rd 
w o r l d w h i c h is u n a b l e to a f f o r d m o r e e x p e n s i v e e q u i p - 6. 
m e n t . C e r t a i n l y it c a n f i n d a p l a c e a s a p o r t a b l e q u i c k test 
a d j u n c t f o r o f f i c e w o r k e v e n in w e s t e r n c o u n t r i e s , e s p e -
c i a l l y w h e n t h e r e is s o m e p r e s s u r e o f t i m e o n t h e part o f 
p a t i e n t o r p h y s i c i a n . 

7. 
R e f e r e n c e s 
1. J o d y R P a n d D r a n e S M . Visual f ie lds in g l a u c o m a . 

D u a n e ' s c l in ica l o p h t h a l m o l o g y . Vol 3, chap t e r 49 . 8. 
L i p p i n c o t t - R a v e n . Ph i l ade lph i a , N e w York. 1997. 

2. F i t z k e F W , P o i n o o s a w m y D , E r n s t W a n d 
H i t c h i n g s R A : Pe r iphe ra l d i s p l a c e m e n t th resho lds 
in n o r m a l s , o c u l a r h y p e r t e n s i v e s a n d g l a u c o m a . 9. 
In: G r e v e E L , He i j i A (eds ) S e v e n t h In te rna t iona l 
Visual F ie ld S y m p o s i u m , 1986; 447 -452 . 

3. W u X , W o r m a l d R , F i t z k e F, P o i n o o s a w m y S , 10. 
S u b r a m a n i a n N a n d H i t c h i n g s R: L a p t o p c o m -
p u t e r p e r i m e t r y f o r g l a u c o m a s c r e e n i n g . Inves t 
O p h t h a l m o l Vis Sci . 1992; (SuppI) 33 :757 . 11. 

4. W u J X , J o n e s B R , C a s s e l s - B r o w n A , M u r d o c h I, 
A d e n i y i F, A l e x a n d e r N , M i n a s s i a n D , and A b i o s e 
A : P r e l i m i n a r y r e p o r t on t h e u s e of a l ap top c o m -
p u t e r p e r i m e t r y w i t h a m o t i o n sens i t iv i ty s c r e e n - 12. 
ing tes t t o d e t e c t o p t i c n e r v e d i s e a s e in o n c h o c e r -
ca l c o m m u n i t i e s o f rura l N i g e r i a and in W e s t e r n 
countr ies . Pe r ime t ry u p d a t e 1992 /1993 526-7 . Pro-

c e e d i n g s of the X t h in te rna t iona l perimetr ic soci-
e t y m e e t i n g K y o t o , J a p a n . O c t o b e r 20-23 1992. 
E d i t e d by R i c h a r d P Mi l l s . 1993 Kruge r publica-
t i o n s , A m s t e r d a m , N e t h e r l a n d s . 
A b i o s e A , J o n e s B R , C o u s e n s S N , Murdoch I, 
C a s s e l s - B r o w n A , B a b a l o l a O , Alexander NDE, 
N u h u I, E v a n s J , I b r a h i m U F and M a h m o u d AO. 
R e d u c t i o n in i n c i d e n c e of opt ic ne rve disease with 
a n n u a l i v e r m e c t i n t o con t ro l onchocerciasis . Lan-
ce t , 1993; 341 : 130-134. 
M u r d o c h I E . J o n e s B R , C o u s e n s S , Liman I, 
B a b a l o l a O E , D a u d a J a n d A b i o s e A . Visual field 
c o n s t r i c t i o n a s a c a u s e o f b l i n d n e s s or visual 
i m p a i r m e n t . B u l l W o r l d H e a l t h Organ . 
1997;75(2): 141-6. 
U m e h R E . U s e o f c o m p u t e r i z e d visual function 
t es t s in a c o m m u n i t y b a s e d s tudy of onchocer-
c i a s i s in N i g e r i a . N i g J O p h t h a l . 1997;3 :41-45 
F o s t e r J R , B u h r m a n n R, Q u i g l e y H A and Gordon 
JJ : T h e d e f i n i t i o n a n d c l a s s i f i c a t i o n of glaucoma 
in p r e v a l e n c e s u r v e y s . Br i t J O p h t h a l m o l 2002; 
8 6 : 2 3 8 - 4 2 . 
Wi l son M R , H e r t z m a r k E , Walker A M et al: A case 
c o n t r o l s t u d y o f r i s k f a c t o r s in o p e n angle glau-
c o m a . A r c h O p h t h a l m o l 1987; 105: 1066. 
K a n s k i J J . C l i n i c a l O p h t h a l m o l o g y . A systemic 
A p p r o a c h . B u t t e r w o r t h - H e i n m a n n , Oxford, pub-
l ishers . 1998 ,235 -285 . 
Wal l M . M o t i o n s e n s i t i v i t y in opt ic neuropathies. 
P e r i m e t r y u p d a t e . 1 9 9 4 / 1 9 9 5 . Proceed ings of the 
X t h I n t e r n a t i o n a l P e r i m e t r i c Soc i e ty meeting. 
1995; 111-118. 
Wal l M . M o t i o n d e t e c t i o n Pe r ime t ry . T h e history 
o f P e r i m e t r y : c o m p u t e r g r a p h i c s Perimetry, 19S0 
a n d b e y o n d . P u b l i c a t i o n o f t h e International 
P e r i m e t r i c Soc ie ty . 2 0 0 2 . 

R e c e i v e d : 18 /08 /04 
A c c e p t e d : 2 7 / 0 1 / 0 5 


