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S u m m a r y 

To Ob,am ep idemio log ica l data on .he prevalence and risk fac-
° r s o r o P ' - n ang l e g l aucoma m hospital workers o f Afr ican ori-

gin and invest igate appropr ia te me thods of a rapid, cost-cfTce-
: ; r T , u r c f o r s i a u c H , " a - a « ™ ; i o „ a . S X 

ot worke r s ,n the Univers i ty Col lege Hospital ( U C I I ) Ibadan 
using a s t ructured ques t ionna i re for data collection. The vari-
.1 k s ava i lab le lor da ta ana lys i s include workers demographic 
characteris t ics , visual acuity, pupil status, intraocular pressure 
cup-disc ratio, cent ra v isual fields, fami ly history of glaucoma, 
chronic d i seases such a s hyper tens ion and diabetes. The data 

E P . - I N F O version 6 .02 for s imple analysis, 
t ! i , p ackage w a s used for mul t ivar ia te analysis. A 
total of t w o thousand , o n e hundred and n ine (2 .109) U C H work-
ers par t ic ipa ted in the sc reen ing exerc i se for g laucoma. A hiuh 
m a jority of the w orkers I 794 ( 8 5 . 1 % ) w ere nega t ive to the diag-
nos is of g l a u c o m a , wh i l e the remain ing 315 ( 14.9%) were sus-
pec ted to h a v e g l aucoma out o f wh ich 57 (2 .7%) were conf i rmed 
a s d e f i n i t e g l a u c o m a cases. T h e p reva lence of g l aucoma a m o n u 
U C H w o r k e r s w a s 27 pe r 1000. 9 5 % . con f idence interval = 20 
per 1000. 3 5 p e r 1000. Fac to rs associa ted wi th g l aucoma were 
relat i \ e a f fe ren t pupi l la ry defec t , cup-d i sc rat io grea te r than 0.7, 
in t raocular p ressure , f ami ly his tory o f g l a u c o m a and the pres-
e n c e o f c h r o n i c d i seases such as d iabe tes . T h e left eye appears 
to h a v e a h igher p robab i l i ty o f ocu la r p r o b l e m s c o m p a r e d with 
the right eye The preva lence of g l aucoma a m o n g hospital work-
ers w a s 2 7 % The cup-d i sc ra t io appea r s to be a bet ter d iagnos-
tic tool for g l a u c o m a s ince it g ives the best pos i t ive predict ive 
\ a l u e (wi th a cu t -o f f point o f 0 .7 ) than all o the r var iables . 

K e y w o r d s : Glaucoma, intraocular pressure, cup-disc ratio, 
per t me try \ A fricau 

R e s u m e 
Cc t t e e tude cro isee avai t pour ob jec t i f de repector icr les donnccs 
e p i d e m i o l o g i q u e s sur la p r e v a l e n c e ct les fac tcurs a r isque au 
g l a c a u m e a ang le ouve r t d e s y c u x c h c z les e m p l o y e s au Cent re 
Hospital ler Univc r s i t a i r e (CHU)d*or ig inea f r i ca in ct d ' inves t iguer 
cor rec temcnt les m e t h o d e s rap ide ct m o i n s che r pour examine r le 
g l a c a u m e . les d o n n c c s co l l ec t ecs a P a i d e d ' u n ques t ionna i re 
s t ruc ture out e t c a n a l y s e s ut i l isant Cp i fo 6 .02 ct SPSS . Deux 
mi lie cent n c u f ( 2 1 0 9 ) e m p l o y e s c ta icnt rccrui tcs . 1994(85 .1%) 
etait nega t ive au d i agnos t i c du g l a c a u m c et 315 ( 1 4 . 9 % ) etait 
suspec te p a n n i l e sque l l e s 57(2 7 % ) etait c o n f i r m c s pos i t ive au 
g l acaume . La p r e v a l e n c e <le cc t te m a l a d i e au C H U etait de 27/ 
1000. 9 5 % c o n f i d e n c e e g a l e a 2 0 pa r 1000. ct 35 par 1000. Les 
factcurs assoc ies au g lac t iame ctaicnt le defec t rclatif de la pupil le 
• l.i p r o p o r t i o n du d i s q u c e n v e r r e p l u s d e 0 . 7 . la p r e s s i o n 
intraocculairc . I 'h is toire de la fami l le ct la p resence des maladies 
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chroniqucs commc le diabetes. La proportion du disquc en vcrre 
apparait le plus mcil lcur inst rument pour d iagnos t iqucr 1c 
glacaume car ccci donnc le plus mcillcur prediction positive que 
les autres variables. 

I n t r o d u c t i o n 
Glaucoma is an optic neuropathy involving loss o f neurones 
within the optic disc leading to cupping of the optic disc. It is 
associated with visual field deficit and has as risk factors, el-
evated intraocular pressure, age, race, positive family history, 
refractive error >4D and systemic diseases like hypertension 
and diabetes incllitus. Open angle glaucoma is a major cause of 
visual impairment and blindness worldwide [ I-3J but it is more 
common in black populat ions (3-7J. According to W H O statis-
tics. over 100 million people arc glaucoma suspects, while over 
20 million suffer f rom glaucoma, and over 5 million people arc 
blind as a result of g laucoma worldwide*. Approximately 7 0 % 
of global g laucoma is found in developing countries [8J. 

Previous data have also shown a younger age of blind-
ness registration for blacks than-whitcs and a more advanced 
stage of visual impairment, suggesting an earlier age at onset and 
a more severe course of disease [4-7J. The available epidemio-
logical data on risk factors arc extremely limited [9-10]and so the 
r easons for the high suscept ib i l i ty of black popu la t ions of 
g laucoma remain unknown (11]. However , the prevalence of 
open angle glaucoma (OAG) has been found to be much higher in 
blacks (7%) [12] (8 .8%) [13] than in whites (0.43%) [ 14} (0 1%) 
(15}. 

This study was initiated to obtain epidemiological data 
on the prevalence and risk factors for open angle g laucoma in an 
Afr ican sett ing a s well as investigating appropriate rapid and 
cos t -cf fec t ivc screening procedure for glaucoma in the Nigerian 
environment . 

M a t e r i a l s a n d m e t h o d s 
The Universi ty Col lege I lospital, Ibadan, is the largest teaching 
hospital in Nigeria with a staff o f 2 , 6 9 6 covering various cadres. 
All member s of s tafTserved as the study population. An invita-
tion for a t tendance in the eye clinic of the hospital for the glau-
c o m a screening was sent out to all s taff through the depar tments 
in the hospital . 

Data col lected included age, sex, level of educat ion, vi-
sual acui ty (unaided and corrected), type of refractive error, causc 
of decreased vision (other than refractive error), intraocular pres-
su res (wi th G o l d m a n applanat ion tonometer) , pupil lary reac-
t ions. f undoscopy for cup-disc ratio, other ocular lesions, visual 
field analysts and other potential risk factors for glaucoma. These 
included posi t ive fami ly history, refract ive error, hyper tension 
and diabetes , age and intraocular prcssure .The visual field analy-
sis was pe r fo rmed with the Damato dedicated g laucoma scrcener 
(30-pomt campimc tc r ) [ 16]. 

All par t ic ipants w h o had an intraocular pressure of 
2 2 m m H g and above , a cup-d i sc ratio o f 0 .5 and above and/or 
field loss f rom the campimc tc r were fur ther subjected to full 
central visual field analys is wi th the Fr iedman field analyser. To 
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assess possible fa lse-posi t ive results, every participant with field 
loss had repeat f u n d o s c o p y by the s a m e consultant . 

To be ca tegor ized as de f in i t e open angle g laucoma the 
participant mus t have visual field loss in the presence of cupping 
of the disc in at least one eye . All those w h o did not meet these 
criteria were c lass i f ied a s g l aucoma suspec ts and arc currently 
be ing f o l l o w e d up. T h e in t r aocu la r p re s su re ( I O P ) w a s not 
considered as o n e of the criteria for d iagnosis , rather it was as a 
risk factor. All worke r s w h o w e r e d iagosed as having g laucoma 
had gon ioscopy done , to con f i rm the type of g laucoma. 

Statistical analysis 
T h e data was entered into a mic rocompute r using the statistical 
package EP1-INFO vers ion 6.02. T h e package was a lso used 
for s imple statistical analysis , whi le the S P S S package was used 
for mult i-variatc analysis . T h e data base files were adequately 
checked for cons is tency and comple teness of the records to en-
sure the correct data h a v e been analysed . Frequency distribu-
tions of all var iables w e r e produced and relevant cross tabula-
tions of variables w e r e carr ied out in accordance with study ob-
ject ives. T h e s igni f icance of associa t ions between any two cat-
egorical var iables w a s examined us ing the Chi-squarc (x-) tests. 
One-way Analys is o f var iance ( A N O V A ) was used to compare 
the mean values of numerical var iables be tween the four catego-
ries of U C H workers ident i f ied and, the students t-tcst was used 
for the compar ison of t w o mean values. T h e est imate of preva-
lence of g laucoma and its 9 5 % conf idence intervals were ob-
tained f rom those with open angle g laucoma as numerator. The 
validity of Intra-ocular Pressure ( lOP) . visual field loss, cup-
disc ratio and C V F as d iagnost ic tools were evaluated by calcu-
lating their sensit ivity and specif ioi ty . Tbc def ini te d iagnosis oL 
Glaucoma serves as the Gold s t a n d ^ d T h e logistic regressions, 
approach was used to model tbc-f^ofeatjiiity of Glaucoma an&. 
potential associated risk factors*.Tfce^vModel identified the rrtk 
factors of g laucoma as well u # i h c a r es t imated risk ratios 

workers did not have glaucoma, 315 were glaucoma suspects, 
and only 57 (2 .7%) were confirmed as definite glaucoma eases. 
This gave an estimated prevalence of glaucoma among hospital 
workers as 27 per 1000 with a 95% confidence interval of 20 per 
1000 to 33.4 per 1000. 

Demographic characteristics and glaucoma status 
The highest proportion of workers (38.9%) were aged 40-49 
years fo l lowed by workers in age bracket 30-39years (28.6%). 
The proport ion of elderly workers of age 50 years and above 
was 2 5 . 7 % whi le only 6 .8% of the workers were aged below 30 
years. The distribution of workers* age by their glaucoma status 
shows that there was no statistically significant association be-
tween glaucom.a:ant lagc (P>0.05). However, the highest pro-
portion (3.9%)*of (taCtcnts with glaucoma were among those aged 
50 years and above and the least 0 .7% was recorded among those 
less than 3 0 yeans o f age. A slight majority of the workers were 
males (51 .2%) o f w h o m about 3 .2% were confirmed glaucoma 
cases, slightly h igher than 2 .1% of the females. The proportion 
of suspected cases of g laucoma was also higher among males 
but the d i f fe rences w e r e not statistically significant (P>0.05) 
Table 1. 

A lmos t tafctf of the workers (46.0%) had university 
educat ion or equivalent including 11.5% with postgraduate edu-
cation whUfc Or^orbport ion of workers with primary and sec-
ondary cdtic&f&on t t e r c 26 .8% and 26.6% respectively. Only 12 
(0.6%) of the workers had no formal education. The distribu-
tion of g l a u c o m a t y s o s shows that the proportion of workers 
with d e f m f f o increases with increase in educational 
status. ^i<fcmaj£vctafo£ workers with glaucoma were those with 
p d ^ - g r a i f t j ^ p ^ g g j ^ p n (3.3%) but the association between edu-

s ta tus was not statistically significant 

9 5 % conf idence intervals was a l so calculated. All statistical teste 
were two tailed and carr ied out at ftte.5% level of significance* 

Resu l t s 
Of the 2 ,696 m e m b e r s of s taff in 61 depar tments of the Univer-
sity Col lege Hospital , Ibadan, 2 ,109 part icipated in the screen-
ing exercise giving a 7 8 . 5 % response rate. The non-responders 
(21 .5%) were found to be even ly distr ibuted throughout the vari-
ous depar tments except for the high cadre doctors (Consul tants) 
whose response rate w a s on ly 3 7 % . 

There were 1,079 males with a ma le to female ratio of 
1.04:1. The mean age of the workers was 42 .7 years (SD= 8.7) 
ranging f rom 22 - 6 5 years with a high proport ion (65%) be ing 
40 years and above (Fig. 1). A s izeable major i ty (85 .1%) of the 

of the workers were Christians (79.7%) 
etion (19.3%) were Moslems. The dis-
ci cases by workers ' religion shows that 

st ian were confirmed to have glaucoma, a 
slightly higher f f e p p r t i o n of Moslem (2.9%) had definite glau-
coma. Howcvcfc^the distribution was also not statistically sig-
nificant (PX>fr5f;- ' 

Ocular characteristics of the w orkers 
\risual Acuity 
The average visual acuity for the workers right eye and left eyes 
seem similar. However workers with definite glaucoma appeared 
to have lower visual acuity as well as corrected visual acuity. 
But the di f ference in visual acuity between the categories of glau-
coma status w a s only statistically significant in the left eve 
(P<0.05) . 

~ 1 

M 

.ill 
Fig. I : 

Refractive errors 
Refrac t ive errors a m o n g the workers were presbyopia (17 1%V 
myopia (6 .1%), hypermetropia (1.8%), astigmatism (0.6%) a n j 
the remaining 74 .3% had no refractive error.The workers with 
presbyopia had the highest proportion of cases with glaueonu 
(0 .7%) fol lowed by myopia (0.3%). None of the workers with 
hypermet ropia had conf i rmed glaucoma while only 10 (0.5%) 
were suspected to have glaucoma. The distribution of glaucoma 
was statistically significantly different among the categories of 
refractivc errors identified during this screening exercise ((P<0.05) 
Table 2. 
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Demograph ic G l a u c o m a status Defini te All subjects X 2 P. Value 
c h a r a c t e r i s t i c s 

Norma l Suspected 
Freq. % Freq. % Freq. % Freq. % 

A g e (y rs ) 
< 3 0 
3 0 - 3 9 
4 0 - 4 9 
5 0 -
Total 
Sex 

122 
515 
695 
4 6 2 

1794 

84 .7 
55 .3 
84 .8 
85 .4 
85.1 

21 
72 

107 
58 

258 

14.6 
1 1.9 
13.0 
10.7 
12.2 

1 
17 
18 
21 
57 

0.7 
2 .8 
2.2 
3.9 
2.7 

144 
604 
820 
541 

2109 

6.8 
28.6 
38.9 
25.7 
100.0 

7 .92 0 .24 

Male 
Fema le 
Level o f 

9 0 9 
8S5 

84 .2 
8 5 . 9 

135 
123 

12.5 
1 1.9 

35 
22 

3.2 
2.1 

107 
103 

51.2 
48.8 

2.71 0 .25 

Educa t ion 
N o n e 
Pry. 
S e c o n d a r y 
Univers i ty o r 

9 
4 8 3 
491 

7 5 . 0 
8 5 . 5 
87 .4 

2 
6 9 
57 

25 .0 
12.2 
10.1 

0 
13 
14 

0 .0 
2.3 
2.5 

12 
565 
562 

0.6 
26.8 
26.6 11.00 0 .20 

equ iva len t 
Pos tg radua t e 
Re l ig ion 

5 9 9 
212 

82 .4 
87 .2 

106 
23 

14.6 
9.5 

22 
8 

3.0 
3.3 

727 
243 

34.5 
1 1.5 

Chr i s t i an 
M o s l e m 
N o R e s p o n s e 

1432 
342 

16 

85 .5 
8 4 . 0 
7 2 . 7 

199 
53 

6 

1 1.8 
13.0 
27.3 

45 
12 

0 

2.7 
2.9 
0 .0 

1680 
407 

22 

79.7 
19.3 

1.0 
0.54 0 .76 

Fable 2: R e f r a c t i \ e e r ro r s in U C H worke r s by their g l aucoma status 

Occu la r C h a r a c t e r i s t i c Norma l Glaucoma Defini te All subjects X2 P value 
G l a u c o m a States 

Suspected 

All subjects P value 

Freq. % Freq. % Freq. % 

T \ p c o f r e f rac t ive error 
Myop ia 109 5.1 14 0.7 6 0.3 129 6.1 
H>pcrmctop ia 2 9 1.4 10 0.5 9 0.0 39 1.8 
Presbyopia 317 15.0 29 1.4 15 0.7 361 17.1 
Ast igmat ism 8 0.4 1 0 .05 1 0.1 12 0.6 
N o r c f r a c m e er ror 133! 63.1 204 9 .6 31 1.6 1508 74.3 

Intraoc tilar pressure 
The mean in t raocular p ressure for the right eye of normal indi-
\ iduals w a s 1 3 1 m m H g , the left be ing I 3 . 1 2 m m H g whi le that of 
g laucoma suspec t s w a s 1 5 . 2 6 m m H g (right eye) and 15 .16mmHg 
< left eye) Workers w h o w e r e found to have g laucoma had a mean 
IOP of 18.1 I m m H g (r ight e y e ) and 18 .83mmHg (left eye) . 
Therefore , the in t ra-ocular p ressure w a s h igher a m o n g the work-
ers wi th de f in i t e g l a u c o m a c o m p a r e d to those without g laucoma 
( 18 I m m H g vs. 13.1 m m H g in the right eye and 18 .8mmHg vs. 
1 3 I m m H g in the left eye respect ively, P<O.OI). 

Pupils 
The right and left pupi l s were found to be normal in 9 8 . 7 % and 
9X I % of the s tudy popula t ion respectively. Only 0 . 5 % and 1.1% 
had re la t ive af ferent pupi l la ry defec t ( R A P D ) for right and left 
eye respect ively. Al though the highest proport ion of the work-

ers in each of the glaucoma status had a normal pupil for both 
right and left eyes, a higher proportion of workers with R A P D 
(45.5%) were glaucomatous and another 3 workers (27.3%) were 
suspected to have glaucoma. This distribution was statistically 
s ignif icant ly different f rom the 2 .5% with definite glaucoma and 
12.2% suspected glaucoma reported a m o n g patients with nor-
mal pupil in the right eye respectively f/'cO.OOI). The same 
pattern was observed for the left eye, where 45 .8% of workers 
with R A P D were definitely g laucomatous compared to 2 .2% of 
workers with normal pupil. 

IIsualfield loss 
Most of the workers had no visual field loss in both right (93.9%) 
and left (93 .4%) eyes. This w a s the situation in all the three 
categories of g laucoma status. The visual field loss in the right 
eye was mild ( < 3 0 % loss) in 4 . 5 % of patients and severe (>60% 
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loss) in 0 . 7 % compared to 4 .9% and 0 .9% in the left eye respec-
tively. Higher proportions of workers with defini te Glaucoma 
had severe visual loss compared to those workers without Glau-
coma (10 .2% vs. 0 .6% in the left eye and 5 .3% vs. 0 . 6 % in the 
right eye respectively). There was a statistically significant as-
sociation between severity of visual field loss and glaucoma sta-
tus in the right and left eyes (P<0.001). The severity o f visual 
field loss w a s also slightly higher in the left eye. The proportion 
of def ini te or suspected glaucoma was high among workers with 
moderate to severe visual field loss. 

Cup-disc ratio 
The major i ty of the workers had their cup disc ratio for both 
right (71.3%) and left eye (72.5%) lying between 0.0 - 0.3. Work-
ers w h o were not glaucomatous were common in this category 
unlike the higher cup disc ratios where there were definite glau-
coma cases. The proportion of workers with cup-disc ratio 0.7-
1.0 was statistically significantly higher among workers with 
defini te g laucoma than those without (32.8% vs. 0 .2% in the 
right eye and 38.6% vs. 0 .2% in the left eye). 
Again, the frequency of workers with cup-disc ratio 0.7-1.0 were 
slightly higher for the left eye than the right eye (P<0.0\). 

Gonioscopy 
Gonioscopy was performed on all workers diagnosed as having 
glaucoma, all had open angles. 

F a m i l y h is tory 
Ninety six subjects (16.6%) reported a family history of glau-
coma. However, a statistically significantly higher proportion of 
workers with definite glaucoma reported family history of glau-
coma or were known glaucoma patients (/ J<0.001). The propor-
tion of workers with family history of glaucoma a m o n g those 
currently not having glaucoma was statistically significantly lower 
than among workers with current def ini te g laucoma (3 .8% vs 
21 .1%) (/><0.01) 

Chrome diseases 
Two hundred and twenty one workers were known hypertensives, 
seventeen were diabetics and eighty four had other chronic dis-
eases like asthma, sickle ccll anaemia and arthritis. There was a 
statistically higher proportion of hypertensives among those with 
de f in i t e g l aucoma compared to worke r s wi thout g l a u c o m a 
(26 .3% vs. 10.4%) (/*<0.05) but there was no statistically siu-
nificant association between glaucoma status and receiving treat-
ment for hypertension. Also, 3.5% of workers with def ini te glau-
coma were diabetics compared to 0 .7% of those without glau-
coma. Although the overall f requency of workers with diabetes 
was low (0 .8%) there was a statistically significant relat ionship 
with glaucoma status (/><0.001) Neither current treatment for 
diabetes nor the presence of other chronic diseases was statisti 
caHy s ign i f ican t ly assoc ia ted with current g l a u c o m a s ta tus 

Validity of diagnostic tools 
The sens,tivity and specificity of some ophthalmte vanab les for 
the diagnosis of glaucoma arc presented in Table.V 

Visual Jield loss 
All workers with a visual field loss assessed as m. ld to severe 

with t n T ' l 8 ' a " c o m a I ° u s a n d " » * was related to those 
d 'agnosts of g laucoma. T h e scnsiltvity o f visual field 

T a b l e 3: Sensi t ivi ty and speci f ic i ty of clinical measures for 
ihe diagnosis of g l aucoma 

Clinical Sensi t ivi ty Spec i f i c i t y Positive Ncg. |>rcd 
measures prcd. Value 

VisualJield los.< • 

Right eye 
mild-severe 17.5% 9 4 . 6 % 8 .3% 97.6% 
Mod-seve re 10 .5% 9 9 . 0 % 23.1% 97.5% 
Left eye 
mild-severe 19 .2% 8 0 . 7 % 8.0% 97.3% 
mod-severe 14 .0% 9 8 . 8 % 24.2% 97.6% 

Cup-disk ratio 
Right eye 
(0.4-1.0) 9 4 . 7 % 7 3 . 5 % 9 .1% 96.8% 
(07-1.0) 3 3 . 3 % 9 9 . 5 % 65 .5% 98.2% 
Left eye 
(0.4-1.0) 9 4 . 7 % 7 4 . 6 % 9 .4% 99.8% 
(0.7-1.0) 3 8 . 6 % 9 9 . 2 % 56 .4% 98.3% 

CVF 
Right=cyc 
(Trace-severe) 9 8 . 2 % 9 2 . 5 % 2 6 . 7 % 98.9% 
Left eye 
(Trace-severe) 9 8 . 2 % 9 2 . 5 % 26 .7% 99.9% 

IOP < 15 m m H g cut o f f point 
Right eye 7 0 . 2 % 6 7 . 8 % 5 .7% 98.8% 
Left eye 7 1 . 9 % 6 6 . 5 % 5 .6% 98.S% 
IOP < 21 m m ! Ig cut o f f po in t 
Right eye 2 4 . 6 % 9 8 . 1 % 25 .9% 97.9% 
Left eye 2 6 . 3 % 9 7 . 9 % 26 .3% 97.9% 

loss toi a g l a u c o m a based o n this a s sessment was low (17.5%) 
but with a h igh spec i f i c i t y o f 9 4 . 6 % . T h e positive predictive 
value w a s equa l ly low ( 8 . 3 % ) wi th a high negative predictive 
value (97 .6%) H o w e v e r , w h e n pa t i en t s with moderate to se-
vere visual field loss w e r e d e f i n e d a s cases , the sensitivity re-
duced to 10.5% for the right e y e whi le the specificity increased 
->•> a , U * l ' l ° P ° s ' l , v c p red ic t ive va lue also increased to 

/«. T h e pa t te rn is s im i l a r w h e n the left eye was considered, 
except that the sens i t iv i ty , inc reased to 14.0% using moderate to 
severe visual field loss a s c u t - o f f point. 

Cup-disc ratio 
Anothe r m e a s u r e m e n t c o n s i d e r e d was the cup-disk ratio. A» a 

cut-oi l point of 0.4, the sens i t iv i ty w a s 94 7%. specificity and 
- 5 /o, but a ve ry low pos i t ive predic t ive value of 9 1% H*>NN' 

ever , when the c u t - o f f point w a s increased to 0.7, the sensitivity 
decreased to 3 3 . 3 % w h i l e the speci f ic i ty and p o s i t i v e predictive 
value increased to 9 9 . 5 % and 6 5 . 5 % respectively. The same 
pattern is e x p r e s s e d with the cup-disk ratio of the left eye. but 
the sensi t iv i ty w a s s l ight ly increased to 38 .6% while the posi-
tive pred ic t ive va lue r educed to 5 6 . 4 % 

Central visual Jield 
The use of cent ra l v isual field ( C V F ) as a diagnostic tool for 

h igh sensi t iv i ty of 9 8 2 % and spcaficity ° g l a u c o m a g a v e a 
-*2.5 o. But t h e pos i t i ve predictixxr va lue w a s only 26-7% while 
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the nega t ive p red ic t ive va lue was very high 9 9 . 9 % . T h e n w a s no 
d i f f e r e n c e b e t w e e n the r ight and left eyes . 

fntra<H. itlar pressure (IOP) 
U s i n g t h e c u t - o f f po in t o f 21 min i Ig for the intra ocular pressure 
in t h e d i a g n o s i s o f g l a u c o m a , the result s h o w e d that the intra 
tnrular p r e s s u r e h a s a l o w sensi t iv i ty for bo th right and left e y e 
( 2 4 . 6 % a n d 2 6 . 3 % ) respec t ive ly . H o w e v e r , the spec i f ic i ty w a s 
h i g h in bo th e y e s ( 9 8 . 1 % ) and ( 9 7 . 9 5 % ) for r ight and left eye 
respec t ive ly . T h e p o s i t i v e p red ic t ive va lue w a s 2 5 . 9 % and 2 6 . 3 % 
w h i l e the 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 h igh for bo th eyes . 
If a c u t - o f f p o i n t o f 1 5 m m H g w a s used for intra ocu la r p ressure 
in t h e d i a g n o s i s o f g l a u c o m a , the resul t s h o w e d a m u c h h igher 
s e n s i t i v i t y o f 7 0 . 2 % a n d a spec i f i c i t y o f 6 7 . 8 % in the right eye 
w h i l e the 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 a s low a s 5 .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 a l so a s l o w as 5 . 6 % in the left eye . 
H o w e v e r , the 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 very high in both 
r ight a n d le f t e y e s 

T h e I O P is t h e r e f o r e not a l w a y s sens i t ive to pred ic t ing 
g l a u c o m a a s t h e l o w p o s i t i v e p red i c t i ve va lue sugges t s high fa lse 
p o s i t i v e ra te . Al l t h e i n d i c e s g a v e ve ry h igh nega t ive pred ic t ive 
v a l u e s 

Ahilti-variate analysis 
T h e s i g n i f i c a n c e o f all v a r i a b l e s that w e r e found stat is t ical ly s ig-
n i f i c a n t l y a s s o c i a t e d w i t h g l a u c o m a in a un iva r i a t e ana lys i s w a s 
i n c l u d e d in a b i n a r y logist ic mode l . T h e worke r s w e r e categor ised 
in to d e f i n i t e g l a u c o m a a n d n o n - g l a u c o m a g roups . Th i s g l a u c o m a 
c l a s s i f i c a t i o n s e r v e s a s t h e d e p e n d e n t va r i ab le and all o the r var i -
a b l e s a s i n d e p e n d e n t . T h e s t e p - w i s e regress ion p r o c e d u r e w a s 
u s e d to a s s e s s the s i g n i f i c a n c e o f t h e va r i ab l e s a s p r e d i c t o r s of 
g l a u c o m a a d j u s t e d fo r o t h e r s . 

T a b l e 4 : E s t i m a t e o f log is t ic r eg re s s ion c o - e f f i c i e n t s fo r 
p r e d i c t i n g g l a u c o m a 

\ 11 i.iblc Regression SF (S) Wald Oild< ratio 95°/.. CI (OR) 
co-officicni (S) sialKlics (OR) 

«. onvujn -9 4578 0 9121 
I'upiK K 4 22 I 2108 12 14 6S 03 6.34. 729 96 

iilar 
procure * O 2007 O <»42s 21 95 7 22 1.12. 1 38 
t 
R j i i o ( L ) 
114 -II <• * *S07 0 6X75 28 \2 29 39 8 42. 102 53 
fl ~ | O 6 1*14 O 721 1 72 2'> 460 09 111 95. 1890.93 
I .11111K histors 
N o 1 446(1 O 4669 9.60 4.25 1 70. 10 61 
l>i .hctcv 
Ncn ? 206*> 1 OIS 4 70 9 OS 1 23 66 84 

T a b l e 4 s h o w s the e s t ima te s o f logis t ic regress ion prob-
.ibili t \ m o d e l f o r t h e p r e d i c t i o n o f g l a u c o m a f r o m pat ients* ocu -
lar a n d c l in i ca l c h a r a c t e r i s t i c s . T h e resu l t s r evea l ed a b n o r m a l 
pupi l ( R A P D ) . intra - o c u l a r p r e s s u r e ( I O P ) , cup -d i sc - r a t io , f a m -
il \ h i s t o r y o f g l a u c o m a a n d p r e s e n c e o f d i a b e t e s a s s ign i f i can t 
p r e d i c t o r s o f g l a u c o m a . W o r k e r s w h o s e c u p - d i s c - r a t i o e x c e e d 
(> 7 a r e o v e r 4 0 0 t i m e s a s l ike ly to h a v e g l a u c o m a c o m p a r e d to 
t h o s e w i th a d i s c - c u p - r a t i o b e l o w 0.4 . T h i s is f o l l o w e d b y 
R A P D in t h e r igh t p u p i l s w i th an o d d s ra t io o f nea r ly 7 0 . A n 
i n c r e a s e in I O P a l s o s u g g e s t s a n i nc rease in t h e "probabi l i ty o f 
d e v e l o p i n g g l a u c o m a . Diabe t i c p a t i e n t s i m c H n n c s r a s t w x r 
l i ke ly t o d e v e l o p g l a u c o m a , w h i l e p a t i e n t s w i th b n u K h i s l o r y 
«>f g l a u c o m a a r e at least 4 t imes a s h t d y 1 0 a l s o d L t U t y g l a u c o n i a . 

Discuss ion 
T h e prevalence of open angle g l a u c o m a in this s tudy w a s found 
to be 2 .7%. which is not as h igh a s the 7 % [12] in the Barbados 
Eye study and 8 .8% [13] in the St. Lucia s tudy in the West Indies. 
This could be due to d i f fe rences in s tudy design as our s tudy 
w a s on hospital workers whi le theirs were stratified random sam-
pl ing in the adult populat ion (>40 years) . However , this is still 
much higher than f igures obtained in Caucas ians , 0 . 4 3 % [14], 
0 . 1 % [15]. The risk factors for g l aucoma remain the same , 
namely, advanced age, black race, elevated intraocular pressure , 
posi t ive family history, rcfract ivc error and sys temic hyper ten-
sion [1,17]. 

Intraocular pressure in this s tudy was found not to be 
a reliable method of rapid screening procedure for g laucoma 
even though it remained a risk factor once elevated. This has 
been conf i rmed by other authors [ 18]. Sensitivity for C V F was 
high but the positive predictive value was only 26 .7% whi le the 
negat ive predictive value was very high at 99 .9%. 

From the present study, the cup-disc ratio appears to 
be the best diagnostic tool for g laucoma, over and above the 
intraocular pressure and rapid ccntral visual field analysis by the 
30 point campimctcr , since it g ives the best positive prcdict ivc 
value than all other variables considered. It is therefore obvious 
that the cup-disc ratio is the best screening test, 94 .7% of pa-
t ients will be corrcctly diagnosed at cut- off of 0.4. The sensit iv-
ity of a test is very important where one needs to pick cases of 
glaucoma as early as possible for treatment, as glaucoma causes 
irreversible blindness. There is however need to note that cup disc 
ratio alone should not be used for the diagnosis of glaucoma. 

The major reason for this has to do with the problem 
of its being subject to intra and inter observer error [19]. We 
tried to reduce this error by using very few expert examiners for 
the fundus examinat ion during the screening exercise. The best 
method available for examining the disc changes in glaucoma 
and for reducing inter and intra observer error is by stereoscopic 
examinat ion of the fundus [20], This can be done with contact 
lens at the slit lamp or using an indirect ophthalmoscope. T h e 
use of stereoscopic fundus photographs further reduces the sub-
ject ivi ty of the examinat ion [21 ]. Cost and capital intensive na-
ture of these equipment could however be limiting factors in 
m a n y developing countries with depressed economies. Thus the 
less expensive direct ophthalmoscope in the hand of an experi-
enced investigator still has a place in screening. 

Although cup disc ratio has been found in this study 
to be the best diagnostic tool for the dctcction of glaucoma, in 
our environment it may be better combined with a rapid assess-
ment of the central visual field in suspcctcd cases to improve it 's 
prcdictivc value. 
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