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Glaucoma prevalence may not be uniformly high in 
all 'black' populations 
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Summary' 
Epidemiological data on the p reva lence of g l a u c o m a arc gener -
II presented for popula t ions descr ibed a s *\vhites" or "b lacks" . 

"Black" populat ions appea r to have a h igher g l a u c o m a preva-
lence than "wh i t e " popula t ions . W e descr ibe a popula t ion-based 
survey for g laucoma in rural N o r t h e r n Niger ia . A total o f 1563 
Hausa/Fulani individuals aged 5 yea r s and above , unde rwen t an 
extensive screening test and a de ta i led oph tha lmolog ica l exami-
nation was per formed on ind iv idua l s w h o fai led the test. T h e 
overall prevalence of open a n g l e g l a u c o m a in this popula t ion 
was 1.02% (0.12 to 3 . 6 4 , 9 5 % c o n f i d e n c e interval) in indiv idu-
als 45 years of age and o lder . T h i s is l ower than the p reva lence 
rates reported for o ther " b l a c k " popu la t i ons . T h e low preva-
lence of glaucoma detected in this Af r i can popula t ion m a y be , to 
some extent, a ref lec t ion o f the a g e s t ruc ture o f the popula t ion 
studied or me thodo log ica l d i f f e r e n c e s in o p h t h a l m i c examina -
tions performed. It is a l so pos s ib l e that the p r e v a l e n c e o f g lau-
coma varies cons ide rab ly b e t w e e n " b l a c k " popu la t ions d u e to 
genetic heterogeneity or the e f fec t of s o m e uniden t i f i ed envi ron-
mental exposure. T h e use o f t he s i m p l e desc r ip t ion o f popu la -
tions as 'b lack ' (or ' w h i t e ' ) , w h i c h f o c u s e s on a c o m m o n a l i t y , 
tends to obscure the po ten t ia l h e t e r o g e n e i t y wi th in and be tween 
populations and thus m a y b e u n h e l p f u l in s o m e c i rcumstances . 
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R6sum£ 
Les donnees e p i d e m o l o g i q u e s p o r t a n t s u r la f r e q u e n c e de 
glaucomc sont p resen tees g e n e r a l e m c n t p o u r d e s popu l a t i ons 
dites "blancs" ou "noi r s" . La popu la t ion des no i r s parat t d ' a v o i r 
une frequence de g l a u c o m e p l u s e l e v e q u e la popu la t ion d e s 
blancs. Nous decr ivons u n e e t u d e ba see sur la popu la t ion d e 
glaucome dans la pa r t i e r u r a l e , au n o r d d u N i g e r i a . 1563 
personnes d 'o r ig ine Hausa /Fu l an i a g e e s d u 5 a n s et p l u s ont etc 
subi un test screening etendu et une examina t ion oph ta lmolog ique 
detailee etai t f a i t e s u r l e s i n d i v i d u s q u i o n t e c h o u e Ic 
test.L'ensemble d e f r e q u e n c e d e g l a u c o m c d e co in ouvcr t d a n s 
cette population etait 1 ,01% ( 0 , 1 2 a 3 ,64 , 9 5 % P in te rva l de 
confiance) dans les individus a g e de 45 ans et plus. C c c h i f f r e est 
plus baisse que Ie taux de la f r e q u e n c e p r e s e n t e p o u r d ' a u t r e 
populations noires. La f r e q u e n c e ba issde d c g l a u c o m c de t ec t cc 
dans la population a f r i ca ine peu t - e t r e j u s q u ' a un p o i n t , u n e 
reflection de la s tructure d ' a g c d c la p o p u l a t i o n e tud idc ou u n e 
reflection des d i f fe rences m e t h o d o l o g i q u e s des e x a m i n a t i o n s 
ophthalmique faite. C ' e s t auss i p o s s i b l e q u e la f r e q u e n c e d e 
glaucome peut varier c o n s i d e r a b l e m c n t en t rc les p o p u l a t i o n s 
noires du au fait de la h6terogenitc gendt ique ou 1 ' e f fe t de que lques 

ypothermie d ' e n v i r o n n e m e n t non - idcn t i f i e . L ' c m p l o i c d ' u n e 
escription simple de popu l a t i ons c o m m e " n o i r " (ou " b l a n c " ) , 

qui met au point une s t andard i sa t ion , a t c n d a n c c d ' o b s c u r c r 
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l 'hctcrogcnitd potent icl le a 1'interieur et entrc les popula t ions et 
ainsi peut-etre inutile dans que lques circonstanccs. . 

I n t r o d u c t i o n 
Epidemiological data on the prevalence of open angle g laucoma 
in var ious count r ies arc increasingly available. T h e major i ty of 
popula t ions sampled in these s tudies arc of Caucasian or Afr i -
can/Car ibbean origin. T o date the terms "wh i t e s " and "b l acks" 
have been used to descr ibe and dis t inguish these two popula-
tions. T h e reported prevalence o f open angle g laucoma in the 
studied "b l ack" popula t ions o f 30 years and o lder ranges f rom 
3 . 9 % to 8 .8%, about 4 t imes h igher than those in " w h i t e " popu -
lat ions in the same or similar studies. [ 1,2] 

M a t e r i a l s a n d m e t h o d s 
W e carricd out a populat ion-based survey in two rural savannah 
communi t i e s west of Zaria, Kaduna State, Nor thern Niger ia 
where entomologica l prospect ion indicated that there was cur-
rently no blackf ly breeding. T h e communi t i e s are descended 
f r o m two phenotyp ica l ly and cultural ly dis t inct g roups , the 
Fulani and the Hausa. A census identified 1890 individuals aged 
5 years or m o r e of w h o m 1563 ( 8 3 % ) were examined af ter ob-
ta in ing in formed consent . On ly 5 individuals out of 1400 were 
skin snip pos i t ive for onchoccrca l infect ion. An oph tha lmic 
screening examinat ion, with high sensitivity for the detection of 
opt ic nerve disease in onchoccrcal communi t i es in Northern 
Niger ia , was pe r fo rmed [3,4,5]. 

In brief , individuals were examined by a team of 6 trained 
oph tha lmic nurses w h o showed good inter-observer agreement 
for the tests employed . T h e screening examinat ion consis ted of 
a series o f visual funct ion tests including visual field assessment 
[5] des igned to ident i fy opt ic nerve disease, examinat ion o f pu-
pi l lary light response and direct oph tha lmoscopy to assess op-
tic disc colour and cup/disc ratio. A screening applanation tonom-
eter called the glaucotes t w a s used to measure intraocular pres-
sure (IOP). This consisted of a weight representative of 18mmHg 
wh ich rests on the cornea to p roduce a mcniscal r ing that indi-
ca tes the level of the intraocular p ressure against this weight . 

Par t ic ipants were referred for fur ther examinat ion by one 
o f the two oph tha lmo log i s t s (1EM, O E B ) if they had reduced 
visual acu i ty that d id not improve to 6/9 wi th p inhole , failed 
a n y of the visual func t ion tests , had an abnormal pupi l lary light 
r e s p o n s e , in t raocular p ressure in excess o f 1 8 m m H g , suspicion 
o f d isc pal lor or a h igh cup /d i sc ratio (>0.5) . In addit ion a 
w e i g h t e d , c o m p u t e r - g e n e r a t e d r a n d o m sample of individuals 
( 2 1 % ) w a s iden t i f i ed , all o f w h o m were examined by the oph-
tha lmolog i s t s r egard less of fendings at screening. T h e weight ing 
f avou red the inc lus ion o f ind iv idua ls aged ove r 20 years. 

T h e e x a m i n a t i o n by the oph tha lmolog i s t included central 
visual field ana lys i s wi th a F r i edman Mark 1 analyser , full ocu-
lar e x a m i n a t i o n us ing a s l i t - lamp b iomicroscope with gonios 
c o p y , a p p l a n a t i o n t o n o m e t r y and d i la ted direct an in tree 
o p h t h a l m o s c o p y . . . 
Ind iv idua l s w e r e cons idered to h a v e g l a u c o m a with v a j y i n g d c -

3 3 7 g rccs of ce r t a in ty if t hey p resen ted wi th any of the fol lowing. 
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Definite 
A typical glaucomatous disc appearance in one or both eyes. 

Probable 
An equivocal glaucomatous disc appearance in combination with 
an IOP raised over 2 ImmHg Qr an IOP in excess of 30mmHg 
with the disc not visible, or a history of glaucoma surgery. 

Possible 
Other optic nerve disease with open angles on gonioscopy and 
no other ocular abnormality to account for the nerve pathology. 

All data collected were recorded on standard forms 
and were double entered with verification using DBase III. Sta-
tistical analysis was performed using SAS v 7.1 and Stata ver-
sion 5.0. "Exact" confidence intervals were obtained directly 
from the log likelihood. 

Ethical approval was given by the World Health 
Organisation Ethical Review Committee and by the Ahmadu 
Bello University Ethical Committee. Informed consent was ob-
tained first at the community level and then, prior to examina-
tion, from individuals. 

Results 
Only 1 case of glaucoma with a typical glaucomatous disc ap-
pearance was identified. This individual (female, age 26 years) 
had IOPs of 16 mmHg (right eye) and 14mmHg (left eye), with 
grade III open drainage angles. There was severe field loss in the 
right eye. In addition, three other individuals had probable glau-
coma in one or both eyes: 

Case 2: Female aged 50 years. Left eye: phthisis bulbi. Right 
eye: field defects and mild disc pallor with an IOP of 27mmHg 
and a shelved optic disc cup. Gonioscopy showed a grade III 
open angle. 

Case 3: Male aged 46 years. Bilateral visual field defects with 
vertical cup:disc ratios of 0.6 bilaterally with no neuroretinal 
rim notching visible. Both IOPs measured 22mmHg. Gonios-
copy was not performed but the anterior chamber was deep. 

Case 4: Female aged 30 years. Right eye: visual field defects 
with mild pallor of the optic disc. Both vertical cup:disc ratios 
were 0.1. IOPs were 27mmHg right and 15mmHg left with grade 
III open angles on gonioscopy. 

Table 1: Age sex distribution of study population 

Age group Male (%) Femalc(%) 

5-25 
26-30 
31-35 
36-40 
41-45 
46-50 
51-55 
56-60 
61-65 
66-70 
71-75 
76-80 
80+ 

512(65.9) 
53(6.8) 
47(6.1) 
42(5.4) 
34(4.4) 
26(3.4) 
21(2.7) 
11(1.4) 
12(1.5) 
10(1.3) 
2(0.3) 
5(0.6) 
2(0.3) 

512(66.3) 
77(9.9) 
36(4.7) 
38(4.9) 
36(4.7) 
19(2.5) 
17(2.2) 
13(1.7) 
13(1.7) 

5(33.3) 
2(0.3) 
3(0.4) 
1(0.1) 

Total (%) 

1024(66.1) 
130(8.4) 
83(5.4) 
80(5.2) 
70(4.5) 
45(2.9) 
38(2.5) 
24(1.6) 
24(1.6) 
15(1) 

4(0.3) 
8(0.5) 
3(0.2) 

A further 7 cases with optic nerve disease in one or both eyes 
were identified. Five had pale optic discs in one or both eyes 
with no ocular abnormality to account for the finding. The re-

maining two individuals had retinal pathology in association 
with the disc pallor. All seven had open angles on gonioscopy 
and all are considered possible cases of glaucoma. No eases of 
secondary glaucoma were identified. There were 4 individuals 
with single blind eyes from trauma and a further four with ph-
thisical blind eyes of unknown aetiology. 

The overall age/sex characteristics of the study popu-
lation are shown in table 1, while the prevalences of glaucoma 
for different age ranges are given in table 2. 

Table 2: Age-restricted prevalence of open angle glaucoma in 
Hausa-Fulani communities, non-endemic for onchocerciasis, 
Kaduna State, Northern Nigeria. 

Age (years) Number (%) Prevalence (95% c.i.) Prevalence (95%c.i) 
Examined of Definite • Probable of Definite* Probable* 

Glaucoma Possible Glaucoma 

S and above 1563(82) 0.26% (0 07.0.65) 0.70% (0.35,1.26) 
35 and above 361(84) 0.55% (0.07,1.99) 2.21% (0.96.4.32) 
45 and above 196(82) 1.02% (0.12.3.64) 3.57% (1.45.7.22) 
55 and above 99(79) 0% (0.3.66) 5.05% (1 66.11 4) 

Discussion 
Sound epidemiological data on glaucoma in the African conti-
nent are lacking. The overall prevalence of glaucoma in the study 
population in Northern Nigeria was lower than might be ex-
pected based on figures from community-based studies on 
"black" populations outside the African continent. [1,2]. In 
Baltimore the prevalence amongst American 'blacks' was4.2% 
for those aged 40 years or more and in Barbados 7% for those 
aged 40 - 84 years. Definitions of glaucoma in these studies 
were comparable to our definite category. The screening proto-
cols used were more rigorous than ours. 

The age structure in our study population is heavily 
weighted towards the younger age groups compared with more 
developed' countries. This may partly explain the lower preva* 
lence observed - glaucoma being an age-related disease. 

Open angle glaucoma is known to have a genetically 
determined component that is probably polygenic. One pos-
sible explanation for the apparently lower prevalence of glau-
coma in our population is that the allele frequencies of these 
genes in our population differ from those of other 'black' popu-
lations studied. Another possible explanation is that there exists 
some unidentified environmental or lifestyle factor which in-
creases the risk of glaucoma and is more widespread in Balti-
more and Barbados than in Northern Nigeria. Lastly, differences 
in prevalence of glaucoma could arise if the presence of glau-
coma adversely affects survival in rural Nigeria to a greater ex-
tent than in North Amcrica of the Caribbean. 

The use of the simple description of populations as 
'black' (or 'white ') , which focuses on a commonality, tends to 
obscure the potential heterogeneity within and between these 
populations and thus may be unhelpful. Further studies exam-
ining the pattern and prevalence «f glaucoma in different popu-
lations in sub-Saharan Africa with similar and different environ-
ments may help to elucidate the aetiology of this d.sease. 
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