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A b s t ra c t
· A IM : To e va lu a te th e p re va le n ce o f g la u com a,

tre a tm e n t p a tte rn s a n d p a tie n t a ttitu d e s in Eth iop ia.

·M ETHO D S : A s u rve y w a s a dm in is te re d to g la u com a

p a tie n ts in h o sp ita ls in A d d is A b a b a , E th iop ia.

· RESU L TS : O f th e 415 q u a lif ie d p a tie n ts , e xfo lia tive

g la u com a ( 17% ) w a s m o s t com m o n ly fo u n d in th e

G u ra g e p op u la tio n (33% ) , w h e re a s ch ro n ic a n g le 2c lo s u re

g la u com a ( 5% ) w a s fo u n d in th e Am h a ra / T ig re ( 6% )

p op u la tio n ( P = 0. 006 ) . Pa tie n ts w e re tre a te d w ith a n

a ve ra g e o f 1. 4 ±0. 8 m e d ica tio n s: 52% a dm itte d re ce n t

n o n com p lia n ce a n d 36% h a d u n d e rg o n e filte rin g s u rg e ry.

Pa tie n ts b e lie ve d th e ir p h ys ic ia n w a s try in g to h e lp th em

(93% ). G o d w a n te d th em to re ce ive tre a tm e n t ( 89% )

a n d th e ir sp o u s e w a s s ym p a th e tic to th e ir d is e a s e (82% ) .

Pa tie n ts n o te d th e ir com m u n ity w a s u n aw a re o f th e ir

co n d itio n ( 87% ) w ith M u s lim s [ m o s t com m o n in th e

G u ra g e p op u la tio n ( 31% , P < 0. 0001 ) ] rep o rtin g th is th e

m os t (25% , P = 0. 01). Am ha ra / Tig re p a tien ts s tro ng ly be lieved

th e ir do c to rs w e re con ce rned ab ou t them (94% , P = 0. 04).

·CO N CLU S IO N : Th e p re va le n ce o f g la u com a typ e va rie s

am o n g e th n ic g ro up s in Eth iop ia w ith e xfo lia tio n m o re

com m o n in th e G u ra g e p op u la tio n a n d ch ro n ic a n g le 2
c lo s u re g la u com a m o re fre q u e n t in th e Am h a ra / T ig re

p op u la tio n.
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I NTROD UCTIO N

G
laucoma has been shown by numerous ep idem iological
studies to be a leading cause of blindness worldwide,

ranging from 122% of the population > 40 years of age among
various regions

[ 124 ]
. Of those with glaucoma, p rimary open2

angle glaucoma is generally the most p revalent type.

However, the p redom inant type of glaucoma, as well as the
variance of the p roportion of patients with secondary

glaucomas, varies by region. For examp le, low2tension
glaucoma has been shown to be the leading type of glaucoma

in both Japan and South Korea
[ 5, 6 ]

. In addition, in Southeast

A sia in Indian and Chinese populations chronic angle2closure

glaucoma has been noted to be equal, or greater in

p revalence, to p rimary open2angle glaucoma
[ 7, 8 ]

. It is
important to identify the causes of glaucoma regionally for the

purpose of educating physicians and the public and to allocate

treatment resources app rop riately.
Ethiop ia is an Eastern African country that is an important

commercial center with an app roximate population of 74, 777,
981 ( http s: / /www. cia. gov/cia /publications/ factbook / ) .

The country consists of a comp lex composition of more than 80

ethnic group s of which the Amhara /Tigre and O romo ethnic
group s rep resent app roximately two2thirds of the population.

Ethiop ia is almost evenly divided between Muslim and
Christian communities. Unfortunately, very little information

is available regarding the types of glaucoma, or attitudes

towards this disease, in Ethiop ia generally or within individual
ethnic or religious group s.

The purpose of this survey was to evaluate the p revalence of
the type of glaucoma, treatment patterns and patient attitudes

towards community support system s based on ethnicity and

religion in Ethiop ia.
M ATER IALS AND M ETHOD S
Pa tien ts 　 This survey was conducted in Addis Ababa,
Ethiop ia, the cap ital and largest city, which is located

centrally within the country with a population of app roximately

three m illion. Three government hosp itals with ophthalmology
departments were chosen for this survey (Ras2Desta Hosp ital,

Menellik II Hosp ital and A ll Africa Lep rosy, Tuberculosis &
Rehabilitation Training Centre) . The hosp itals draw patients

p rimarily from the major ethnic group s from Ethiop ia
(Amhara /Tigre, O romo and Gurage) as well as the two major
religions (Christian and Muslim) .

Patients included in this study were chosen consecutively and
were known to have glaucoma of any type as demonstrated by:

typ ical op tic disc damage ( i. e. op tic disc rim thinning,

notching or saucerization, or the p resence of peripap illary
nerve fiber layer hemorrhage) , and potentially associated with

typ ical glaucomatous visual field damage ( i. e. nasal step, or
paracentral, Seidelπs or arcuate scotoma, or deep diffuse

dep ression) . The diagnosis of glaucoma was determ ined by

dilated ophthalmoscopy and manual visual field testing
( Goldmann perimetry) .
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Patients excluded from this study were those without
glaucomatous op tic disc or visual field changes and normal
intraocular p ressure or those with elevated p ressures without
the p resence of glaucomatous op tic disc or visual field damage
(ocular hypertension) . Patients were also excluded who did
not desire to participate in the study, could not cooperate or
understand the questions due to either language or cognitive
skills.
M ethods 　 The survey was developed to evaluate the
p revalence of different glaucoma types, treatment patterns and
patient attitudes towards community support system s. After
Ethics Comm ittee app roval and obtaining informed consent,
the survey was adm inistered by one of the investigators
(AMA). The survey was read aloud to each patient because
most of the patients either: arrived to clinic late and this
method was the most time efficient manner to adm inister the
test, their vision was comp rom ised or they were illiterate. The
survey questions were written in English, but translated
verbally by the investigator (AMA) into the respective ethnic
group language. The same investigator recorded the responses
to each question. The survey questions were developed at
PRN Pharmaceutical Research Network, LLC ( WCS )

specifically for this study. A ll surveys were performed between
July and November 2006.
Sta tistics　The samp le size was p lanned p rospectively for this
study, since this was a descrip tive, non2comparative survey,
it was not powered. However, sub2analyses were performed on
each question based on the major religions and ethnic group s
included in this trial.
The following tests were used to analyze the results between
ethnic and religious group s. A one2way ANOVA was used to
evaluate age and duration of diagnosis.

[ 9 ]
A Mann W hitney U

test was used to analyze ranked data and a Chi2square test to
analyze non2ranked data or ranked data involving more than
two columns. A Chi2square or Fisherπs exact test was used, as
app rop riate, to evaluate data in a 2 ×2 table

[ 9, 10 ]
. A ll statis2

tical tests were non2paired, two2sided and used a P2value of 0. 05.
W e also performed a multi2variant linear regression analysis
separately for religion or ethnicity to test for statistical
associations of these two parameters to individual questions
that showed a significant difference by Chi square, Mann
W hitney U or ANOVA testing.
RESUL TS
Pa tien ts　W e included 415 willing, consecutive, qualified
patients in this study. No qualified patients were excluded
from this study.
The survey drew most heavily from the Amhara /Tigre ( n =
228. 55% ) , Oromo ( n = 103. 25% ) and Gurage (n = 58. 14% )

ethnic group s (5% other ethnic group s) . In addition, while
p rimary open2angle glaucoma was the most p revalent type of
glaucoma ( n = 278. 67% ) , both chronic angle2closure ( n =
20. 5% ) and exfoliation glaucoma ( n = 71. 17% ) were
rep resented in a strong m inority of patients. The survey results
for all patients are shown in Table 123 and the significant
factors for the religion and ethnic group sub2analyses are
shown in Table 4.

Table 1 Pa tien t character istics ( ≥2 % respon se shown)

Characteristics Details n = 415 %

Age1 Average years 59. 5 ±12. 5

Gender2 Male 255 61

Female 159 38

Religion Christian 364 88

Muslim 51 12

Ethnicity Amhara /Tigre 228 55

O romo 103 25

Gurage 58 14

O ther 26 6

Glaucoma diagnosis Primary open2angle 278 67

Exfoliation 71 17

Chronic angle closure 20 5

O ther 46 11

Family with glaucoma Parents 18 4

Siblings 12 3

Parents and siblings,or children 7 2

No 378 91

Length of glaucoma Average years 3. 5 ±3. 7

Concomitant diseases3 Hypertension 84 20

D iabetes 53 13

None 297 72
1 Two patients did not p rovide; 2One patient did not specify; 3Multip le

answers allowed

Table 2 Pa tien t trea tm en t

Treatment Details n = 415 %

Currently p rescribed Timop tic, p ilocarp ine 151 36

Timop tic 141 34

O ther 58 14

None 65 16

Surgery Yes 148 36

No 267 64

Surgery type Trabeculectomy 128 31

O ther 21 5

None 266 64

M issed doses 225 times 162 39

6210 times 37 9

O ther 16 4

None 200 48

Table 3 Pa tien t a ttitudes ( ≥2 % respon se shown)

A ttitudes Details n = 415 %

If Im iss I I fail to help myself 159 38

I do not care 35 8

I feel guilty 18 4

None 199 48

I believe my doctor Is trying to help me 319 77
Is trying to help me and has

concern for me
68 16

Has concern for me 26 6
My communityπs attitude Does not know 363 87

Sympathetic 50 12
My spouseπs attitude Sympathetic 339 82

Does not know 26 6
Supportive 8 2

NA 42 10
Based on religion I think God wantsme to receive treatment 331 80

Ismerciful and is able to healme 22 5

Both of the above 39 9
O ther 23 6
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Table 4 Factors sign if ican t for relig ion or ethn ic ity

Christian

n = 364

Muslim

n = 51
P value

Amhara /Tigre

n = 228

O romo

n = 103

Gurage

n = 58
P value

Religion Christian 216 90 40 < 0. 0001

Muslim 12 13 18

Ethnicity Amhara /Tigre 216 12 < 0. 0001

O romo 90 13

Gurage 40 18

D iagnosis Primary open2angle 251 27 0. 1 154 75 31 0. 006

Exfoliation 61 10 40 8 19

Chronic angle closure 16 4 14 5 1

O ther 36 10 20 15 7

I believe my doctor Is trying to help me 278 41 0. 88 164 87 48 0. 04
Is trying to help and hasconcern

for me

60 8 43 10 9

Has concern for me 24 2 21 4 1

My community Does not know 325 38 0. 01 203 90 48 0. 52

Is sympathetic 37 13 25 12 9

Of the qualified patients: the average age was 59. 5 ±12. 5

years; 61% patients were male and 38% were female; 20%

had system ic hypertension, 13% had diabetes and 1% had

heart disease; and 8% patients had a fam ily history of

glaucoma. The average length of follow2up was 3. 5 ±3. 7 years.

In regards to treatment, patients were treated with an average

of 1. 4 ±0. 8 medications, of whom 52% adm itted some level

of noncomp liance throughout the p revious month. Thirty2six

percent of patients had undergone filtering surgery ( mostly

trabeculectomy, 31% ) with or without associated cataract

extraction.
In regards to patient attitudes toward their support group s,

generally: patients strongly believed their physician was trying

to help them ( 93% ) and most indicated their spouse was

sympathetic (82% ) , but that their community was not aware

of their condition ( 87% ). Patients overwhelm ingly believed

God wanted them to receive treatment (89% ).

Sub2ana lysis Ba sed on Ethn ic ity and Relig ion　There were

a greater percentage ofMuslims (n =18. 31% , P < 0. 0001) in

the Gurage populace. In contrast, the Amhara /Tigre and

O romo populations demonstrated the highest p revalence of

Christians ( range 87295% ). Patient and treatment

characteristics generally were sim ilar among the two religious

and three ethnic group s. There were, however, a greater

percentage of exfoliation patients ( n = 19. 33% , P = 0. 006)

in the Gurage populace. In contrast, the Amhara /Tigre and

O romo populations demonstrated the highest p revalence

chronic angle2closure ( range 526% ).

Further, several statistical differences occurred in responses to

the survey based on religion or ethnicity. A statistically

greater number of Muslim s than Christians indicated their

community was aware of their glaucoma ( P = 0. 01 ) . In

contrast, patients in the Amhara /Tigre ethnic group exp ressed

stronger belief that their doctor had a concern for them than

the other population group s ( P = 0. 04) .

M ulti2var ian t L inear Regression　The multi2variant linear

regression analyses showed religion a risk factor for glaucoma

type ( P = 0. 036) and religion was a risk factor for community

awareness ( P = 0. 023) .

D ISCUSS IO N
Several p revious studies have evaluated the p revalence of low

vision and blindness in Ethiop ia
[ 11215 ]

. A lemayehu and

associates surveyed a rural population of app roximately 61 000

in Central Ethiop ia and showed a p revalence of blindness of

1. 1%
[ 11 ]

. Of these individuals, 872 patients were later

exam ined and the causes of the visual loss was found to be

corneal (32% ) , cataract (25% ) , atrophied globe ( s) (20% )

or glaucoma (17% ).

Zerihun and Mabey evaluated low vision in 7423 patients in
the J imma zone and found a p revalence of blindness of 0. 85%

and low vision of 1. 7%. Cataract and aphakia ( 52. 4% ) ,

corneal opacity and phthisis bulbi ( 25. 4% ) , and glaucoma
(9. 5% ) were the major causes of vision loss

[ 12 ]
. Further,

Melese and coworkers evaluated 2693 patients in the Gurage

zone and noted a p revalence of blindness of 7. 9% and low

vision of 12. 1%.
[13 ]

Cataract (46. 1% ) , trachoma (22. 9% ) ,

and glaucoma (7. 6% ) were the major causes of vision loss.

In contrast, Bedri and A lemu, evaluated glaucoma patients

specifically for the p revalence of exfoliation in Addis Ababa.

Of 432 patients, 108 (25% ) had exfoliation
[ 14 ]

. In addition,

Teshome and Regassa studied the p revalence of exfoliation in
229 cataract surgery patients in Addis Ababa and 39. 3% had

exfoliation.
[ 15 ]

The mean age of these patients was 63. 7 years

and the authors thought the syndrome was p resenting in

patients younger than typ ical for Europe.

Unfortunately, little information is available regarding the

types of glaucoma or treatment patterns in Ethiop ia regionally

or among specific ethnic or religious group s. The purpose of

this survey was to evaluate the p revalence of the type of

glaucoma, treatment patterns and patient attitudes towards

community support system s based on ethnicity and religion in

Ethiop ia.

Primary open2angle glaucoma was the most p revalent type of

glaucoma found in this study. However, a clinically important

m inority of patients demonstrated several types of glaucoma

found p rimarily in other parts of the world. Exfoliation
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glaucoma was noted in 17%. This finding was fairly
consistent with the findings of Bedri and A lemu (25% ) , but
was lower than found by Teshome and Regassa (39% ) [ 14, 15 ]

.
However, we did not evaluate a specific cataract surgical
population which m ight have influenced the p revalence of
exfoliation in our study

[ 16 ]
. The overall p revalence of

exfoliation for Ethiop ia generally appeared less than in many
European countries where this type of glaucoma is common
(25275% , generally in Baltic and Mediterranean countries) ,
although it was higher than found in countries with a known
low p revalence such as the United States ( 3% ) [ 2 ]

. Among
individual ethnic group s evaluated in our study, the
p revalence of exfoliation glaucoma was highest in the Gurage
population (31% ) and lowest in the Amhara /Tigre ( 18% )

and O romo group s (8% ).
Of interest also was a 5% p revalence of chronic angle2closure
glaucoma that was higher in the Amhara /Tigre ( 6% ) and
O romo (5% ) ethnic group s. Chronic angle2closure occurs at
a very low percent in all populations, but is high in the Indian
and Chinese populations in East A sia

[ 17, 18 ]
. The reason for

the slightly higher p revalence of chronic angle2closure
glaucoma in this study than in most world populations is not
clear.
Patient characteristics were generally sim ilar across the
religious and ethnic group s. The p revalence of a positive
fam ily history for glaucoma and gender distribution was
sim ilar, while the average patient age of app roximately 60
years appeared slightly younger compared to several p revious
reports from other parts of the world

[ 2, 19221 ]
. The reason for the

younger age is not known exactly. However, Teshome and
Regassa noted that their Ethiop ian exfoliation population was
younger than typ ically found in W estern countries

[ 15 ]
. In

addition, African2Americans have been described in several
p revious reports as develop ing glaucoma earlier than
Caucasians

[ 2 ]
.

The incidence of diabetes ( 13 % ) and system ic hyperten2
sion ( 20% ) was consistent in our patients with W estern
countries, while the percent with cardiovascular disease
appeared low (1% ) [ 22 ]

. This may reflect the overall younger
glaucoma populations in Ethiop ia that may not have had the
time to develop clinically manifest cardiovascular disease from
their diabetic and hypertensive conditions.
Treatment characteristics were generally the same across the
religious and ethnic group s. The number of patients in this
study p rescribed at least two medicines ( 42% ) appears
sim ilar to that of other W estern countries

[ 23 ]
. In contrast, the

level of comp liance may be lower than W estern countries
[ 24 ]

.
However, it must be noted that the accuracy of self2reported
comp liance generally is suspect.
Overall, the number of patients who received surgery for
glaucoma appears higher in Ethiop ia ( 36% ) than other
W estern countries

[ 25 ]
. The reason for this is not known.

Physicians in Ethiop ia frequently choose surgery over medical
therapy early in the clinical course, when they believe non2
comp liance may be a p roblem. In addition, patients had
lim ited access to p rostaglandins, which may have led to a

greater need for surgery. Several studies have indicated that
the need for surgery has decreased over the last decade where

the p rostaglandins have become available
[ 26, 27 ]

. Another
factor may be that since Ethiop ians are p rimarily of the black

race, which is known to have more severe glaucoma, then
surgery was more often required

[ 2 ]
.

Regarding patient attitudes toward their support group s,
generally patients had a positive image of their doctor,
believed that God was positive towards them receiving
treatment and had disclosed the existence of their illness to

their spouse. However, their community was generally
unaware of their disease.
Nonetheless, several differences in patient attitudes existed

based on religious or ethnic differences. First, patients in the
Amhara /Tigre tribe more often exp ressed that the doctor had a

specific concern for them. The reason for this was unknown
and did not appear to affect comp liance; second, a higher
percentage of Christian patients indicated the community was

not aware of their disease. This was also positive by
multivariate analysis. The meaning for this finding is not
comp letely clear. The level of awareness by the community

was not exam ined by the survey. Further, glaucoma awareness
as a disease in Ethiop ia appears generally low. Consequently,
a person’s knowledge of an acquaintance with glaucoma may be

interp reted as merely‘an eye p roblem’and not this specific
ocular condition.
This study suggests that the p revalence of glaucoma type varies

among ethnic group s in Ethiop ia with exfoliation being more
common in the Gurage, and chronic angle2closure glaucoma in
the Amhara /Tigre and O romo populations. In addition, some
variance in patient treatment attitudes is dependent upon
religious p reference and ethnicity.

This study was lim ited by the central geographical location
within Ethiop ia of Addis Ababa and the surrounding environs.
Consequently, a more urban and Christian population,

derived from several ethnic group s, are rep resented in this
study. Since Ethiop ia is made up of numerous ethnic group s,
and is about half Muslim, future studies m ight concentrate on

other geographic regions to cap ture a different ethnic p rofile
and include more Islam ic patients. Future study in Ethiop ia is
also needed to describe the p revalence of glaucoma among the

general population, the response to treatment and
glaucomatous p rogression rates.
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摘要
目的 :探讨埃塞俄比亚的青光眼的流行状况、治疗方式以
及患者的心态。
方法 :观察埃塞俄比亚亚的斯亚贝巴的住院青光眼患者。
结果 :在研究的 415例青光眼患者中 , Gurage ( 33% )人群
最常见的为剥脱综合征 ( 17% ) ,而在 Amhara /Tigre ( 6% )

人群中 ,慢性闭角型青光眼为 5% ,二者间有显著差异性
( P = 0. 006)。患者接受平均 1. 4 ±8种药物治疗 : 52%的
患者没有短期的不适症状 , 36%的患者接受了滤过手术。
93%的患者相信他们的主管医师试图给予帮助 , 89%认为
是上帝让其接受治疗 , 82%感到他们的配偶体谅其病情。
有 87%的患者注意到社区不体察其病情 ,这在 Gurage人
群中更为多见 (31% , P < 0. 0001) ,而穆斯林人群中有此
感受的患者为 25% ( P = 0. 01) , Amhara /Tigre患者则坚信
其医师更关注他们的病痛 (94% , P = 0. 04)。
结论 :不同类型的青光眼在埃塞俄比亚的不同种族人群中
的发病有差异 ,在 Gurage人群以剥脱综合征多见 ,而慢性
闭角型青光眼则在 Amhara /Tigre人群中的发病较高。
关键词 :埃塞俄比亚 ;青光眼 ;心态 ;信仰
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