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Chapter 10

Introduction

Trachoma as a cause of blindness has been known to mankind for many 
centuries; it was documented in ancient China, Egypt and India. The 
disease probably came to Europe with the Napoleonic troops returning 
from Egypt and was endemic in most European countries well into the 
20th century (Jitta & Luharis 1930).

Trachoma, a communicable eye disease most commonly found amongst 
poor populations living in crowded conditions with insuffi cient personal 
and environmental hygiene, is the most important cause of preventable 
blindness in the world. The disease is still commonly found in many 
developing countries, usually in the poorest population groups in rural 
areas. Trachoma is a typical socioeconomically determined disease, with 
poverty, low living standards, and lack of hygiene as main risk factors. The 
disease is typically “clustered” in relation to community development and 
social class (Dawson, Jones & Tarizzo 1981). The trachomatous infection 
starts early in life, but the blinding outcome usually does not occur until 
adulthood, with a predominance of visual loss in women. The disease can 
constitute a signifi cant cause of visual disability, adding to the already high 
burden of disease commonly found in poor rural populations.

Trachoma is caused by Chlamydia trachomatis, a microorganism that is 
intracellular (like viruses) but susceptible to some antibiotics (like bacteria). 
Chlamydial infection may give systemic manifestations, including respira-
tory tract infections in infants and genital tract infections in adults. The 
relationship between ocular and genital chlamydial infections is complex 
and not the subject of this review.

The epidemiology of trachoma is characterized by the early infl amma-
tory phase, often during childhood, involving the tarsal conjunctive (the 
mucous membrane lining inside the eyelids). The upper eyelid is the main 
site of infl ammation and the infection is invariably bilateral. The invasion 
of chlamydiae into the conjuctival cells leads to the formation of small 
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follicles, which represent the infl ammatory reaction to the presence of the 
infectious agent. The follicles gradually increase in size, up to 1–2 mm; as 
they “mature,” reaching their optimal size, they rupture and are eventu-
ally replaced by scar tissue. The scars can be seen as discrete white lines 
or stars on the tarsal conjuctival surface. With an increasing number of 
scars, there is traction inside the eyelid, leading eventually to an inturned 
lid (entropion), with eyelashes rubbing against the cornea (trichiasis). This 
causes superfi cial lesions in the corneal epithelium, which over time result 
in a gradual infi ltrate and opacifi cation of the cornea, often following 
severe secondary infections.

The classical profi le of trachoma is a severe blinding disease, usually 
hyperendemic amongst poor and underserved rural populations. The 
disease can, however, also exist in a non-blinding form with less intense 
infection, although still prevalent in the communities concerned. Under 
such circumstances, there is still typically a substantial burden of active 
infl ammatory disease amongst children, whereas there are very few cases 
of trichiasis or corneal opacifi cation in the adults.

Trichiasis and corneal opacifi cation usually do not occur until the third 
or fourth decade of life, but this varies in relation to the intensity of infec-
tion. Women tend to have more active infl ammatory disease because of 
their close contact with children, who constitute a reservoir of infection. 
Accordingly, trichiasis is particularly common in middle-aged and elderly 
women (Dawson, Jones & Tarizzo 1981).

The prevention of blindness from trachoma can be effectively achieved 
by: prevention of trachoma infection through health education and 
improved standards of living; antibiotic treatment of infl ammatory dis-
ease; or surgery against trichiasis to prevent corneal opacifi cation. Specifi c 
guidelines have been developed for the antibiotic treatment of trachoma, 
as well as for standard surgical procedures (Reacher et al. 1992).

There have been few attempts in the past to measure the global disease 
burden of trachoma and the resulting visual loss.

A WHO Scientifi c Group on Trachoma Research in 1959 referred to 
an estimated 400 million cases of trachoma (World Health Organization 
1959). In the 1960s, the results of a number of surveys on trachoma and 
experience gained in several national campaigns led to a global estimate 
of 500 million cases of trachoma worldwide, with at least 2 million blind 
as a result of the disease (Bietti, Freyche & Vozza 1962). Subsequently, 
in the light of better epidemiological data on blindness, the fi gure for the 
estimated number of blind was adjusted to 6–9 million (World Health 
Organization 1984).

In 1985, Dawson & Schachter (1985) estimated by means of a simple 
model that there could be some 360 million people with trachoma. A 
more comprehensive model was developed a few years later by the WHO, 
partially based on the results of a global questionnaire on trachoma (Thy-
lefors, Négrel & Pararajasegaram 1992). Thus, it was estimated in 1992 
that approximately 146 million people had active infl ammatory disease. 
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That estimate took into account only cases of active disease in need of 
treatment, in accordance with a new and simplifi ed grading system for 
trachoma (Thylefors et al. 1987). A separate estimate was subsequently 
put forward, taking into account the number of blind attributable to 
trachoma and cases with disabling, or potentially disabling, lesions, i.e. 
corneal opacifi cation and trichiasis (Thylefors et al. 1995). The overall 
fi gure for this category of blind and those at immediate risk of blindness 
was 5.9 million.

Definition 

A multitude of defi nitions of blindness were in use up to 1972, when a 
WHO study group on the prevention of blindness recommended a uni-
form defi nition for use in surveys and reporting systems. The defi nition is 
expressed as vision less than 3/60 (0.05) in the better eye with best pos-
sible optical correction. This corresponds to the inability to distinguish the 
fi ngers of a normal hand at a distance of 3 metres (10 feet), and it implies 
loss of “walk-about” vision. The 1972 recommendation has become uni-
versally accepted and is included in the ninth and tenth revisions of the 
International Classifi cation of Diseases (ICD) (World Health Organization 
1977, 1992). The WHO study group also defi ned other categories of visual 
loss, notably the concept of “low vision,” i.e. signifi cant or severe visual 
impairment, but not quite blindness, in the individual. Low vision is thus 
defi ned as vision less than 6/18 (0.3) but equal to or better than 3/60 (0.05). 
It should be noted that the above recommended defi nitions are mainly for 
uniform reporting of data; each country may still have its own criteria for 
social and rehabilitative care for people with visual loss.

The defi nition of trachoma, as given by the WHO Expert Committee 
on Trachoma in 1962, reads: “Trachoma is a specifi c, communicable 
kerato-conjunctivitis, usually of chronic evolution, …characterized by 
follicles, papillary hyperplasia, pannus, and it its later stages, cicatriza-
tion” (World Health Organization 1962). The defi nition for a case of 
trachomatous blindness commonly applied is the central opacifi cation 
of the cornea (leucoma) in the presence of typical conjunctival scars and 
entropion/trichiasis.

The classifi cation of trachoma and its complications has evolved over a 
period of several decades, from the classifi cation proposed by MacCallan 
in the early part of this century, up to the most recent simplifi ed grading 
system proposed by the WHO (Thylefors et al. 1987).

Differential diagnostic problems refer mainly to other forms of fol-
licular conjunctivitis; criteria for the fi eld diagnosis of trachoma were 
laid down by the WHO Expert Committee on Trachoma (World Health 
Organization 1962), e.g. the presence of typical follicles or infi ltrate in 
the tarsal conjunctiva. Trachoma tends to be underestimated as a cause 
of blindness, especially in situations where complications of trachoma, 
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such as suppurative keratitis and phthisis bulbi, are mistakenly recorded 
as the primary cause.

Review of empirical data bases

Data sources on trachoma are unfortunately very limited. The epidemiol-
ogy of the disease is such that only population-based assessments are of 
value. Surveys of schoolchildren were carried out in many countries in the 
1960s, but they are limited by the low rate of school attendance in some 
settings and the lack of data on trichiasis to confi rm the blinding poten-
tial of trachoma in the particular population. Community-based surveys 
have not been undertaken in many countries in recent years, although the 
assessment of trachoma is part of the WHO-suggested procedure for an 
overall blindness survey (Thylefors 1987). The sampling poses a problem 
in such a situation, when in fact the epidemiological mapping of trachoma 
is the priority for the planning of intervention. Data for eye clinics are 
notoriously unreliable for trachoma, in view of the patchy distribution 
of the disease and its social profi le, being most common in impoverished 
rural populations. 

Overall, trachoma studies tend to be biased to focus on areas where 
trachoma is strongly suspected or known to exist. Very few nationwide 
surveys have attempted to give a mapping of trachoma, which is obviously 
diffi cult, given the focal distribution of the disease in relation to socioeco-
nomic, cultural and environmental circumstances.

Available data on trachoma and related visual loss are reviewed in Table 
10.1. Studies are included in this compilation only if they are population-

Box 10.1 International Classifi cation of diseases (ICD) codes related 
to trachoma

ICD-9 ICD-10

076 Trachoma A.71 Trachoma

076.0 Initial stage
Trachoma dubium

A.71.0 Initial stage of trachoma
Trachoma dubium

076.1 Active stage
Granula conjunctivities 

(trachomatous)
Trachomatous
– follicular conjunctivitis
– pannus

A.71.1 Active stage of trachoma
Granular conjunctivitis 

(trachomatous)
Trachomatous
– follicular conjunctivitis
– pannus

076.9 Unspecifi ed
Trachoma NOS

A.71.9 Trachoma, unspecifi ed

374.0 Entropion and trichiasis of eyelid B.94.0 Sequelae of trachoma

139.1 Late effects of trachoma H.02.0 Entropion and trichiasis of eyelid



305Trachoma-Related Visual Loss

T
a
b

le
 1

0
.1

   
R

ev
ie

w
 o

f a
va

ila
bl

e 
da

ta
 o

n 
tr

ac
ho

m
at

ou
s 

bl
in

dn
es

s: 
po

pu
la

tio
n-

ba
se

d 
su

rv
ey

s 
af

te
r 

19
74

W
or

ld
 B

an
k 

Re
gi

on
 

Co
un

tr
y 

or
 a

re
a

D
at

e 
of

 
st

ud
y

Po
pu

la
tio

n 
ex

am
in

ed
Bl

in
dn

es
s 

(lo
w

 
vis

io
n)

 d
efi

 n
iti

on
Co

m
m

en
ts

Pr
ev

al
en

ce
 p

er
 1

00
 0

00

Re
fe

re
nc

e
Bl

in
dn

es
s 

(<
 3

/6
0)

Tr
ac

ho
m

at
ou

s 
Bl

in
dn

es
s 

(<
 3

/6
0)

CH
I

C
hi

na
19

82
–1

98
5

43
3 

08
3

<
 3

/6
0

Sa
m

pl
e 

su
rv

ey
 in

 s
ub

ur
ba

n 
an

d 
ru

ra
l a

re
as

. N
o 

in
fo

rm
at

io
n 

on
 s

am
pl

in
g 

m
et

ho
d 

is
 p

ro
vi

de
d.

 
W

H
O

 e
nd

or
se

d 
ex

am
in

at
io

n 
m

et
ho

d 
w

as
 u

se
d.

33
5

32
W

or
ld

 H
ea

lth
 O

rg
an

i-
za

tio
n 

19
85

C
hi

na
19

87
1 

57
9 

31
6

<
 3

/6
0

N
at

io
na

l r
an

do
m

 s
ur

ve
y. 

Li
tt

le
 in

fo
rm

at
io

n 
is

 
pr

ov
id

ed
 o

n 
th

e 
sa

m
pl

in
g 

m
et

ho
d.

 N
o 

de
fi n

iti
on

 
of

 “
ru

ra
l”

 a
nd

 “
ur

ba
n”

 is
 p

ro
vi

de
d.

43
2

47
Z

ha
ng

 e
t 

al
. 1

99
2

C
hi

na
19

85
10

 2
79

—
Tr

ac
ho

m
a 

su
rv

ey
 in

 o
ne

 c
ou

nt
y. 

D
oe

s 
no

t 
pr

es
-

en
t 

pr
ev

al
en

ce
 o

f t
ra

ch
om

at
ou

s 
bl

in
dn

es
s

N
R

N
R

H
u 

et
 a

l. 
19

89

EM
E

A
us

tr
al

ia
19

76
–1

97
7

5 
13

4
≤ 

6/
60

Su
rv

ey
 o

f A
bo

ri
gi

ne
s 

in
 w

es
t 

an
d 

ce
nt

ra
l A

us
tr

a-
lia

. M
et

ho
d 

of
 s

am
pl

e 
se

le
ct

io
n 

is
 n

ot
 c

le
ar

.
71

1
10

7
Ta

yl
or

 1
98

7

A
us

tr
al

ia
19

90
1 

51
4

<
 3

/6
0

Su
rv

ey
 o

f A
bo

ri
gi

ne
s 

in
 o

ne
 a

re
a 

of
 s

ou
th

er
n 

A
us

tr
al

ia
. S

tu
dy

 p
op

ul
at

io
n 

co
ns

is
te

d 
of

 p
eo

pl
e 

w
ho

 v
ol

un
ta

ri
ly

 p
re

se
nt

ed
 fo

r 
ex

am
in

at
io

n.

1 
32

1
59

4
St

oc
ks

, N
ew

la
nd

 &
 

H
ill

er
 1

99
4

IN
D

In
di

a
19

73
1 

06
0

≤ 
6/

60
C

om
m

un
ity

 s
ur

ve
y 

in
 r

ur
al

 U
tt

ar
 P

ra
de

sh
. T

he
 

vi
lla

ge
 s

ur
ve

ye
d 

is
 in

 t
he

 a
re

a 
of

 a
 r

ur
al

 h
ea

lth
 

ce
nt

re
. R

ep
or

ts
 o

n 
bl

in
dn

es
s 

at
tr

ib
ut

ab
le

 t
o 

bo
th

 t
ra

ch
om

a 
an

d 
as

so
ci

at
ed

 c
on

ju
nc

tiv
iti

s.

1 
03

8
37

7
C

ha
kr

ab
ar

ti,
 G

ar
y 

&
 

Si
dd

hu
 1

97
4

In
di

a
19

76
20

 1
34

≤ 
3/

60
C

om
m

un
ity

 s
ur

ve
ys

 in
 r

ur
al

 U
tt

ar
 P

ra
de

sh
. V

il-
la

ge
s 

cl
os

es
t 

to
 t

he
 h

ea
lth

 c
en

tr
e 

w
er

e 
ch

os
en

 
fo

r 
th

e 
st

ud
y. 

O
nl

y 
th

os
e 

re
po

rt
in

g 
vi

su
al

 d
if-

fi c
ul

ty
 w

er
e 

ex
am

in
ed

.

35
3

30
Sr

iv
as

ta
va

 &
 V

er
m

a 
19

78

co
nt

in
ue

d



306 Global Epidemiology of Infectious Diseases

In
di

a
19

81
68

5 
20

0 
00

0
<

 3
/6

0
N

at
io

na
l c

en
su

s. 
R

ep
or

t 
in

cl
ud

es
 n

o 
in

fo
rm

at
io

n 
on

 e
xa

m
in

at
io

n 
m

et
ho

ds
. R

ep
or

ts
 o

n 
bl

in
dn

es
s 

at
tr

ib
ut

ab
le

 t
o 

bo
th

 t
ra

ch
om

a 
an

d 
as

so
ci

at
ed

 
in

fe
ct

io
n.

25
0

50
N

SS
O

 s
ur

ve
y 

19
81

In
di

a
19

86
–1

98
9

25
4 

75
8

<
 6

/6
0

N
at

io
na

l r
an

do
m

 c
lu

st
er

 s
ur

ve
y. 

Sa
m

pl
e 

si
ze

s 
w

er
e 

de
te

rm
in

ed
 b

as
ed

 o
n 

th
e 

fi n
di

ng
s 

of
 t

he
 

19
81

 N
SS

O
 s

tu
dy

. C
lin

ic
al

 s
ta

gi
ng

 o
f t

ra
ch

om
a 

no
t 

co
ns

is
te

nt
 w

ith
 W

H
O

 c
la

ss
ifi 

ca
tio

n.
 R

es
ul

ts
 

ar
e 

in
co

ns
is

te
nt

 fr
om

 o
ne

 r
ep

or
t 

to
 a

no
th

er
. 

O
nl

y 
11

 c
as

es
 o

f t
ra

ch
om

a 
bl

in
dn

es
s 

(<
 3

/6
0)

 
fo

un
d.

69
7

4
M

oh
an

 1
98

9

LA
C

Br
az

il
19

86
2 

90
8

<
 3

/6
0

R
an

do
m

 c
lu

st
er

 s
am

pl
e 

in
 o

ne
 m

un
ic

ip
al

ity
 in

 
so

ut
he

as
te

rn
 B

ra
zi

l. W
H

O
 S

im
pl

ifi 
ed

 G
ra

d-
in

g 
Sc

he
m

e 
is

 u
se

d 
fo

r 
as

se
ss

in
g 

pr
ev

al
en

ce
 o

f 
tr

ac
ho

m
a 

in
fe

ct
io

n.

N
R

0
Lu

na
 e

t 
al

. 1
99

2

M
EC

W
es

t 
Ba

nk
 &

 G
az

a 
St

ri
p

19
82

–1
98

3
6 

03
8

<
 3

/6
0

R
an

do
m

 c
lu

st
er

 s
am

pl
e 

in
 t

w
o 

ge
og

ra
ph

ic
al

ly
 

se
pa

ra
te

 a
re

as
 m

ai
nl

y 
po

pu
la

te
d 

by
 P

al
es

tin
ia

n 
A

ra
bs

. M
os

t 
ch

ild
re

n 
un

de
r 

th
e 

ag
e 

of
 5

 a
nd

 a
 

sm
al

l n
um

be
r 

of
 o

ld
er

 c
hi

ld
re

n 
an

d 
ad

ul
ts

 w
er

e 
un

ab
le

 t
o 

un
de

rs
ta

nd
 o

r 
co

op
er

at
e 

in
 v

is
ua

l 
ac

ui
ty

 t
es

tin
g. 

 A
ut

ho
rs

 s
ta

te
 t

ha
t 

th
e 

pr
ev

al
en

ce
 

of
 t

ra
ch

om
at

ou
s 

bl
in

dn
es

s 
in

 W
es

t 
Ba

nk
 w

as
 

tw
ic

e 
th

at
 in

 G
az

a 
st

ri
p.

2 
73

3
36

4
T

ho
m

so
n 

&
 C

hu
m

bl
ey

 
19

84

T
a
b

le
 1

0
.1

   
R

ev
ie

w
 o

f a
va

ila
bl

e 
da

ta
 o

n 
tr

ac
ho

m
at

ou
s 

bl
in

dn
es

s: 
po

pu
la

tio
n-

ba
se

d 
su

rv
ey

s 
af

te
r 

19
74

 (c
on

tin
ue

d)

W
or

ld
 B

an
k 

Re
gi

on
 

Co
un

tr
y 

or
 a

re
a

D
at

e 
of

 
st

ud
y

Po
pu

la
tio

n 
ex

am
in

ed
Bl

in
dn

es
s 

(lo
w

 
vis

io
n)

 d
efi

 n
iti

on
Co

m
m

en
ts

Pr
ev

al
en

ce
 p

er
 1

00
 0

00

Re
fe

re
nc

e
Bl

in
dn

es
s 

(<
 3

/6
0)

Tr
ac

ho
m

at
ou

s 
Bl

in
dn

es
s 

(<
 3

/6
0)



307Trachoma-Related Visual Loss

M
or

oc
co

19
92

8 
87

8
<

 3
/6

0
N

at
io

na
l, 

ra
nd

om
iz

ed
, s

tr
at

ifi 
ed

, c
om

m
un

ity
-

ba
se

d 
su

rv
ey

.
76

0
30

M
or

oc
co

 M
in

is
tr

y 
of

 
Pu

bl
ic

 H
ea

lth
 1

99
2

M
or

oc
co

19
93

4 
79

7
—

R
an

do
m

iz
ed

 c
lu

st
er

 s
ur

ve
y 

of
 a

 t
ra

ch
om

a 
en

de
m

ic
 a

re
a. 

O
bv

io
us

 b
ia

s.
N

R
N

R
C

ha
m

i-K
ha

zr
aj

i, 
N

ég
re

l 
&

 O
tt

m
an

i 1
99

4

Pa
ki

st
an

19
89

6 
69

0
<

 3
/6

0
Po

pu
la

tio
n-

ba
se

d 
su

rv
ey

 in
 t

he
 N

or
th

 W
es

t 
Fr

on
tie

r 
Pr

ov
in

ce
. O

bv
io

us
 b

ia
s.

1 
00

0
90

Pa
ki

st
an

 M
in

is
tr

y 
of

 
H

ea
lth

 1
98

9

Sa
ud

i A
ra

bi
a

19
84

14
 7

6
<

 3
/6

0
N

at
io

na
l r

an
do

m
 c

lu
st

er
 s

am
pl

e 
re

pr
es

en
tin

g 
th

e 
se

tt
le

d 
po

pu
la

tio
n 

of
 S

au
di

 A
ra

bi
a.

1 
50

9
16

0
Ta

bb
ar

a 
&

 R
os

s-
D

eg
-

na
m

 1
98

6

Sa
ud

i A
ra

bi
a

19
81

–1
99

0
4 

26
8

<
 3

/6
0

R
an

do
m

 c
lu

st
er

sa
m

pl
e 

in
 a

 s
in

gl
e 

pr
ov

in
ce

. 
T

hi
s 

pr
ov

in
ce

 w
as

 fo
un

d 
to

 h
av

e 
hi

gh
er

 le
ve

ls
 o

f 
bl

in
dn

es
s 

th
an

 o
th

er
 r

eg
io

ns
 o

f S
au

di
 A

ra
bi

a 
in

 
th

e 
19

84
 s

tu
dy

.

1 
50

0
14

1
Ba

dr
 e

t 
al

. 1
99

2

Sa
ud

i A
ra

bi
a

19
91

2 
88

2
<

 3
/6

0
R

an
do

m
 c

lu
st

er
 s

am
pl

e 
in

 a
 s

in
gl

e 
pr

ov
in

ce
. 

D
efi

 n
iti

on
 o

f l
ow

 v
is

io
n 

us
ed

 is
 u

nc
le

ar
.

65
9

0
A

l F
ar

an
 e

t 
al

. 1
99

3

Tu
ni

si
a

19
93

3 
54

7
<

 3
/6

0
N

at
io

na
l, 

ra
nd

om
iz

ed
 c

lu
st

er
 s

ur
ve

y. 
O

bv
io

us
 

bi
as

 (
un

de
r 

re
pr

es
en

ta
tio

n 
of

 m
al

es
 1

5–
54

 
ye

ar
s 

of
 a

ge
).

80
0

34
Tu

ni
si

a 
19

93

O
AI

M
on

go
lia

19
91

–9
2

4 
34

5
<

 3
/6

0
R

an
do

m
 c

lu
st

er
 s

am
pl

e 
in

 3
 o

f t
he

 1
8 

re
gi

on
s 

in
 

M
on

go
lia

. O
nl

y 
pe

op
le

 a
ge

d 
40

 y
ea

rs
 a

nd
 o

ld
er

 
w

er
e 

ex
am

in
ed

.

1,
58

8
0

Ba
as

an
hu

 e
t 

al
. 1

99
4

M
ya

nm
ar

19
90

21
 1

03
<

 3
/6

0
Ex

am
in

at
io

n 
of

 n
on

ra
nd

om
ly

 s
el

ec
te

d 
vi

lla
ge

s 
be

lo
ng

in
g 

to
 4

 R
eg

io
ns

 o
f t

he
 P

re
ve

nt
io

n 
of

 
Bl

in
dn

es
s 

Pr
og

ra
m

m
e.

1,
24

0
62

T
ha

n 
19

90

N
ep

al
19

80
–8

1
39

 8
87

<
 3

/6
0

N
at

io
na

l r
an

do
m

 c
lu

st
er

 s
ur

ve
y. 

M
os

t 
tr

ac
ho

m
a 

is
 lo

ca
te

d 
in

 t
he

 F
ar

 W
es

te
rn

 t
er

ai
 (

w
es

te
rn

 
N

ep
al

).

84
0

23
Br

ill
ia

nt
 e

t 
al

. 1
98

5

co
nt

in
ue

d



308 Global Epidemiology of Infectious Diseases

To
ng

a
19

91
4 

05
6

<
 3

/6
0

N
at

io
na

l r
an

do
m

 c
lu

st
er

 s
ur

ve
y. 

St
ud

y 
w

as
 

re
st

ri
ct

ed
 t

o 
pe

rs
on

s 
ag

ed
 2

0 
ye

ar
s 

an
d 

ov
er

.
46

8
25

N
ew

la
nd

 e
t 

al
. 1

99
4

Va
nu

at
u

19
89

3 
52

0
<

 3
/6

0
N

at
io

na
l r

an
do

m
 c

lu
st

er
 s

am
pl

e.
 O

nl
y 

in
cl

ud
ed

 
pe

rs
on

s 
ag

ed
 6

 y
ea

rs
 o

r 
ol

de
r.

36
9

0
N

ew
la

nd
 e

t 
al

. 1
99

2

V
ie

t 
N

am
19

90
15

 0
71

<
 3

/6
0 

Su
rv

ey
 c

ar
ri

ed
 o

ut
 in

 4
 n

or
th

er
n 

an
d 

4 
so

ut
h-

er
n 

pr
ov

in
ce

s. 
N

o 
in

fo
rm

at
io

n 
in

 r
ep

or
t 

as
 t

o 
m

et
ho

ds
 u

se
d 

fo
r 

sa
m

pl
in

g 
or

 e
xa

m
in

at
io

n.

86
0

27
N

gu
ye

n 
et

 a
l. 

19
92

SS
A

Be
ni

n
19

90
7 

04
7

<
 3

/6
0

N
at

io
na

l r
an

do
m

 c
lu

st
er

 s
am

pl
e.

 A
ut

ho
rs

 s
ta

te
 

th
at

 t
ra

ch
om

a 
is

 o
nl

y 
pr

ev
al

en
t 

in
 t

he
 n

or
th

er
n 

pa
rt

 o
f t

he
 c

ou
nt

ry
.

60
0

0
W

or
ld

 H
ea

lth
 O

rg
an

i-
za

tio
n 

19
91

Bu
rk

in
a 

Fa
so

19
91

 
   

   
  1

 8
41

—
R

an
do

m
iz

ed
 c

lu
st

er
 s

ur
ve

y 
of

 o
ne

 r
eg

io
n.

N
R

N
R

H
ut

in
 e

t 
al

. 1
99

2

C
ha

d
19

84
–1

98
5

5 
00

2
<

 3
/6

0
N

at
io

na
l r

an
do

m
 c

lu
st

er
 s

am
pl

e.
 L

itt
le

 in
fo

rm
a-

tio
n 

re
ga

rd
in

g 
th

e 
sa

m
pl

in
g 

an
d 

ex
am

in
at

io
n 

m
et

ho
ds

 is
 p

ro
vi

de
d.

2 
31

0
52

6
W

or
ld

 H
ea

lth
 O

rg
an

i-
za

tio
n 

19
87

C
on

go
19

88
6 

18
5

<
 3

/6
0

N
at

io
na

l r
an

do
m

 c
lu

st
er

 s
am

pl
e.

 L
itt

le
 in

fo
rm

a-
tio

n 
re

ga
rd

in
g 

th
e 

sa
m

pl
in

g 
an

d 
ex

am
in

at
io

n 
m

et
ho

ds
 is

 p
ro

vi
de

d.

30
7

0
W

or
ld

 H
ea

lth
 O

rg
an

i-
za

tio
n 

19
90

Et
hi

op
ia

19
81

1 
38

3
<

 3
/6

0
R

an
do

m
 c

lu
st

er
 s

am
pl

e 
in

 o
ne

 p
ro

vi
nc

e.
 C

on
-

du
ct

ed
 in

 a
 h

ot
, d

ry
, d

us
ty

 p
ro

vi
nc

e.
 T

he
 t

er
m

s 
“u

rb
an

” 
an

d 
“r

ur
al

” 
ar

e 
po

or
ly

 d
efi

 n
ed

.

94
0

43
4

C
er

ru
ti 

et
 a

l. 
19

81

T
he

 G
am

bi
a

19
86

87
4

<
 3

/6
0

N
at

io
na

l r
an

do
m

 c
lu

st
er

 s
am

pl
e.

 W
el

l-c
on

du
ct

-
ed

 s
tu

dy
 w

ith
 n

o 
ob

vi
ou

s 
so

ur
ce

 o
f b

ia
s.

70
0

11
9

Fa
al

 e
t 

al
. 1

98
9

G
ha

na
19

91
96

2
<

 3
/6

0
R

an
do

m
 c

lu
st

er
 s

am
pl

e 
in

 o
ne

 d
is

tr
ic

t. 
C

on
-

du
ct

ed
 in

 a
 s

av
an

na
h 

ar
ea

 in
 c

en
tr

al
 G

ha
na

. 
St

ud
y 

di
d 

no
t 

in
cl

ud
e 

in
di

vi
du

al
s 

yo
un

ge
r 

th
an

 
30

 y
ea

rs
 o

ld
. O

nl
y 

67
%

 o
f t

he
 s

am
pl

e 
po

pu
la

-
tio

n 
w

er
e 

ex
am

in
ed

.

2 
49

5
0

M
ol

l e
t 

al
. 1

99
4

T
a
b

le
 1

0
.1

   
R

ev
ie

w
 o

f a
va

ila
bl

e 
da

ta
 o

n 
tr

ac
ho

m
at

ou
s 

bl
in

dn
es

s: 
po

pu
la

tio
n-

ba
se

d 
su

rv
ey

s 
af

te
r 

19
74

 (c
on

tin
ue

d)

W
or

ld
 B

an
k 

Re
gi

on
 

Co
un

tr
y 

or
 a

re
a

D
at

e 
of

 
st

ud
y

Po
pu

la
tio

n 
ex

am
in

ed
Bl

in
dn

es
s 

(lo
w

 
vis

io
n)

 d
efi

 n
iti

on
Co

m
m

en
ts

Pr
ev

al
en

ce
 p

er
 1

00
 0

00

Re
fe

re
nc

e
Bl

in
dn

es
s 

(<
 3

/6
0)

Tr
ac

ho
m

at
ou

s 
Bl

in
dn

es
s 

(<
 3

/6
0)



309Trachoma-Related Visual Loss
K

en
ya

19
90

89
5

<
 3

/6
0

Su
rv

ey
s 

co
nd

uc
te

d 
at

 n
on

ra
nd

om
ly

 s
el

ec
te

d 
si

te
s 

in
 o

ne
 r

eg
io

n.
 C

on
du

ct
ed

 in
 a

 s
em

i-d
es

er
t 

ar
ea

 in
 n

or
th

-w
es

t 
K

en
ya

. S
tu

dy
 is

 t
oo

 s
m

al
l 

to
 r

el
ia

bl
y 

as
se

ss
 p

re
va

le
nc

e 
of

 t
ra

ch
om

at
ou

s 
bl

id
ne

ss
.

1 
11

7
22

3
Lo

ew
en

th
al

 &
 P

ee
r 

19
90

K
en

ya
19

76
84

4
<

 3
/6

0
Si

m
pl

e 
ra

nd
om

 s
am

pl
e 

at
 t

w
o 

no
nr

an
do

m
ly

 
se

le
ct

ed
 s

ite
s. 

In
 c

en
tr

al
 K

en
ya

. M
et

ho
ds

 u
se

d 
fo

r 
de

te
rm

in
in

g 
ca

us
e 

of
 b

lin
dn

es
s 

ar
e 

no
t 

pr
ov

id
ed

. D
efi

 n
iti

on
s 

of
 “

ac
tiv

e”
 a

nd
 “

in
ac

tiv
e”

 
di

se
as

e 
ar

e 
no

t 
pr

ov
id

ed
. S

tu
dy

 is
 t

oo
 s

m
al

l 
to

 r
el

ia
bl

y 
as

se
ss

 p
re

va
le

nc
e 

of
 t

ra
ch

om
at

ou
s 

bl
in

dn
es

s.

1 
65

9
11

8
W

hi
tfi

 e
ld

 e
t 

al
. 1

98
3

K
en

ya
19

76
13

 8
03

<
 3

/6
0

R
an

do
m

 c
lu

st
er

 s
am

pl
e 

in
 8

 r
ur

al
 a

re
as

.
70

0
13

0
W

hi
tfi

 e
ld

 e
t 

al
. 1

99
0

M
al

aw
i

19
83

1 
57

4
<

 3
/6

0
Su

rv
ey

s 
of

 r
an

do
m

ly
 s

el
ec

te
d 

vi
lla

ge
s 

in
 o

ne
 

re
gi

on
. C

on
du

ct
ed

 in
 a

 r
eg

io
n 

of
 c

en
tr

al
 M

al
aw

i 
w

he
re

 b
lin

dn
es

s
is

 p
ar

tic
ul

ar
ly

 c
om

m
on

. P
eo

pl
e 

yo
un

ge
r 

th
an

 6
 y

ea
rs

 w
er

e 
no

t 
ex

am
in

ed
.

1 
27

1
0

C
hi

ra
m

bo
 e

t 
al

. 1
98

6

M
al

i
19

85
3 

53
8

<
 3

/6
0

R
an

do
m

iz
ed

, c
om

m
un

ity
 b

as
ed

 s
ur

ve
y 

of
 a

 r
ur

al
 

re
gi

on
. T

hi
s 

th
es

is
 s

tu
dy

 w
as

 c
on

du
ct

ed
 in

 t
he

 
K

ay
es

 R
eg

io
n.

1 
30

0
36

9
Ya

tt
as

sa
ye

 1
98

5

M
al

i
19

85
3 

29
9

<
 3

/6
0

R
an

do
m

iz
ed

, c
om

m
un

ity
 b

as
ed

 s
ur

ve
y 

of
 a

 r
ur

al
 

re
gi

on
. T

hi
s 

th
es

is
 s

tu
dy

 w
as

 c
on

du
ct

ed
 in

 t
he

 
M

op
ti 

R
eg

io
n.

1 
00

0
34

0
Bo

ré
 1

98
5

N
ig

er
19

90
2 

95
8

<
3/

60
C

om
m

un
ity

-b
as

ed
, r

an
do

m
iz

ed
 c

lu
st

er
 s

ur
ve

y. 
O

bv
io

us
 b

ia
s.

1 
30

0
40

0
K

ab
o 

19
90

N
ig

er
ia

19
88

–1
98

9
6 

83
1

<
 3

/6
0

Su
rv

ey
s 

of
 n

on
ra

nd
om

ly
 s

el
ec

te
d 

ru
ra

l c
om

-
m

un
iti

es
. S

tu
dy

 c
on

du
ct

ed
 in

 a
n 

on
ch

oc
er

ci
as

is
 

m
es

oe
nd

em
ic

 a
re

a 
in

 n
or

th
er

n 
N

ig
er

ia
. S

tu
dy

 
di

d 
no

t 
in

cl
ud

e 
ch

ild
re

n 
yo

un
ge

r 
th

an
 5

 y
ea

rs
. 

W
ou

ld
 b

e 
a 

go
od

 s
tu

dy
 fo

r 
lo

ok
in

g 
at

 s
ex

 r
at

io
, 

bu
t 

do
es

 n
ot

 r
ep

or
t 

to
ta

l n
um

be
rs

 o
f m

al
es

 a
nd

 
fe

m
al

es
 e

xa
m

in
ed

.

3 
32

3
27

8
A

bi
os

e 
19

94

co
nt

in
ue

d



310 Global Epidemiology of Infectious Diseases

T
a
b

le
 1

0
.1

   
R

ev
ie

w
 o

f a
va

ila
bl

e 
da

ta
 o

n 
tr

ac
ho

m
at

ou
s 

bl
in

dn
es

s: 
po

pu
la

tio
n-

ba
se

d 
su

rv
ey

s 
af

te
r 

19
74

 (c
on

tin
ue

d)

W
or

ld
 B

an
k 

Re
gi

on
 

Co
un

tr
y 

or
 a

re
a

D
at

e 
of

 
st

ud
y

Po
pu

la
tio

n 
ex

am
in

ed
Bl

in
dn

es
s 

(lo
w

 
vis

io
n)

 d
efi

 n
iti

on
Co

m
m

en
ts

Pr
ev

al
en

ce
 p

er
 1

00
 0

00

Re
fe

re
nc

e
Bl

in
dn

es
s 

(<
 3

/6
0)

Tr
ac

ho
m

at
ou

s 
Bl

in
dn

es
s 

(<
 3

/6
0)

So
ut

h 
A

fr
ic

a
19

76
1 

20
7

<
 6

/6
0

R
an

do
m

 c
lu

st
er

 s
am

pl
e 

in
 a

 r
ur

al
 c

om
m

un
ity

. 
C

on
du

ct
ed

 in
 a

n 
ar

ea
 k

no
w

n 
to

 b
e 

tr
ac

ho
m

a 
en

de
m

ic
. S

am
pl

e 
no

t 
re

pr
es

en
ta

tiv
e;

 w
or

ki
ng

 
ag

e 
m

al
es

 u
nd

er
ep

re
se

nt
ed

.

N
R

33
1

Ba
lla

rd
, S

ut
te

r 
&

 F
ot

h-
er

in
gh

an
 1

97
8

So
ut

h 
A

fr
ic

a
19

79
1 

74
9

<
 6

/6
0

R
an

do
m

 c
lu

st
er

 s
am

pl
e 

in
 a

 r
ur

al
 c

om
m

un
ity

. 
C

on
du

ct
ed

 in
 a

n 
ar

ea
 k

no
w

n 
to

 b
e 

tr
ac

ho
m

a 
en

de
m

ic
. S

am
pl

e 
no

t 
re

pr
es

en
ta

tiv
e;

 w
or

ki
ng

 
ag

e 
m

al
es

 u
nd

er
ep

re
se

nt
ed

.

N
R

61
0

Ba
lla

rd
 e

t 
al

. 1
98

3

So
ut

h 
A

fr
ic

a
19

85
18

 9
62

<
 3

/6
0

Ex
am

in
at

io
n 

of
 a

ll 
re

si
de

nt
s 

in
 r

an
do

m
ly

 
se

le
ct

ed
 v

ill
ag

es
 in

 o
ne

 d
is

tr
ic

t. 
D

is
tr

ic
t 

ha
s 

an
 

op
ht

ha
lm

ic
 h

os
pi

ta
l. 

Fa
r 

fe
w

er
 m

al
es

 e
xa

m
in

ed
 

th
an

 fe
m

al
es

.

57
5

58
Bu

ch
er

 &
 Ij

ss
lm

ui
de

r 
19

88

Ta
nz

an
ia

19
86

1 
82

7
<

 3
/6

0
R

an
do

m
 c

lu
st

er
 s

am
pl

e 
in

 a
n 

ar
ea

 k
no

w
n 

to
 b

e 
hy

pe
re

nd
em

ic
 fo

r 
tr

ac
ho

m
a. 

V
is

ua
l a

cu
ity

 w
as

 
on

ly
 m

ea
su

re
d 

in
 in

di
vi

du
al

s 
ol

de
r 

th
an

 7
 y

ea
rs

1 
25

9
32

8
R

ap
oz

a 
et

 a
l. 

19
91

To
go

19
81

–1
98

6
11

 0
81

<
 3

/6
0

R
an

do
m

 c
lu

st
er

 s
ur

ve
ys

 o
f 4

 r
ur

al
 a

re
as

. W
H

O
 

sa
m

pl
in

g 
pr

oc
ed

ur
es

. P
re

va
le

nc
e 

of
 t

ra
ch

om
a-

to
us

 b
lin

dn
es

s 
is

 o
nl

y 
av

ai
la

bl
e 

fo
r 

1 
of

 4
 a

re
as

.

N
R

N
R

W
or

ld
 H

ea
lth

 O
rg

an
i-

za
tio

n 
19

89

N
R

 =
 n

ot
 r

ep
or

te
d



311Trachoma-Related Visual Loss

based surveys in which the criteria for blindness are clearly defi ned. Only 
studies conducted after 1974 are included.

In Table 10.1, blindness and trachomatous blindness refer to best 
corrected visual acuity less than 3/60. Values from studies that used dif-
ferent defi nitions of blindness have been adjusted based on the following 
assumptions: 

 the prevalence of best corrected visual acuity less than 6/60 is 1.5 times 
the prevalence of best corrected visual acuity less than 3/60;

 the prevalence of best corrected visual acuity less than or equal to 6/60 
is 2 times the prevalence of best corrected visual acuity less than 3/60 
(Thylefors et al. 1995).

Only 11 country-wide, population-based surveys (13 studies) were 
found to have looked at the prevalence of trachomatous blindness.

Estimation of the burden of trachoma

The calculation of disability adjusted life years (DALYs) lost as a result of 
trachomatous blindness and low vision requires the following informa-
tion: age-specifi c and sex-specifi c values of the prevalence of trachomatous 
blindness and low vision for each of the eight GBD regions; the increased 
risk of mortality incurred by trachomatous blindness or visual loss; and 
disability weights for both blindness and low vision, which express the 
fraction of a year of life lost because of having to live for that year with 
disability (disability weights are discussed in the next section. 

In order to develop regional prevalence values for trachomatous blind-
ness, countries were grouped by the authors according to the following 
scale:

0 = no known trachoma;

1 = trachoma infection, but no trachomatous blindness;

2 = trachoma infection, low prevalence of trachomatous blindness (≤ 100 
per 100 000);

3 = trachoma infection, high prevalence of trachomatous blindness (> 100 
per 100 000).

For each region with endemic blinding trachoma, estimates based on 
the 11 available country studies and the country populations concerned 
were then applied for categories 2 and 3 above. Box 10.2 sets out these 
estimates.

To consider both blindness and low vision caused by trachoma, the 
above-mentioned comprehensive review of available population-based 
surveys was used to determine the ratio of visual loss to blindness. It was 
found, based on 13 studies, that for each case of trachomatous blindness 



312 Global Epidemiology of Infectious Diseases

there are 1.16 individuals with trachomatous visual loss (Table 10.2). 
This proportion has subsequently been applied in the assessment of low 
vision attributable to trachoma in each region and globally. Data analysis 
based on seven studies gave a sex ratio of 1.00:2.86 for male-to-female 
prevalence of trachomatous blindness. This ratio was applied uniformly to 
all countries with trachoma-related blindness and low vision (Table 10.3). 
Furthermore, the age distribution of the prevalence of blindness and low 
vision was calculated based on four studies, and the fi nal result was applied 
to all endemic countries or areas (Table 10.4).

Regional prevalence values for trachomatous blindness and low vision 
are shown in Table 10.5. Tables 10.6 to 10.11 provide age-specifi c and 
sex-specifi c values for the prevalence of trachomatous blindness in each 
of the regions and globally.

Box 10.2 Regional prevalence per 100 000 for trachomatous 
blindness according to prevalence level

World Bank Region Low prevalence (category 2) High prevalence  (category 3)

SSA 75 203

MEC 31 160

OAI 26 —

CHI 47 —

IND 4 —

Table 10.2  Ratio of people with low vision (< 6/18 – 3/60) to 
people with blindness (< 3/60)

Reference
Population 
examined

Number of 
Blind (< 3/60)

Number with 
low vision 

(</6/18–3/60)

Ratio of low 
visioned to 

blind

Zgang et al. 1992 1 579 316 742 869 1.17:1.00
Thomson & Chumbley 1984 6 038 22 11 0.50:1.00
Chami-Khazraji et al. 1992 8 878 3 3 1.30:1.00
Pakistan Ministry of Health 
x1989

6 690 6 1 0.17:1.00

Badr et al. 1992 4 268 6 8 1.33:1.00
Tunisia 1993 3 547 1 1 0.99:1.00
Whitfi eld et al. 1983 844 1 3 3.00:1.00
Whitfi eld et al. 1990 13 803 18 46 2.54:1.00
Yattassaye 1985 3 538 13 10 0.78:1.00
Boré 1985 3 299 11 11 1.00:1.00
Abiose 1994 6 831 19 12 0.63:1.00
Rapoza et al. 1991 1 927 6 3 0.50:1.00

Totals 1 645 926 848 981 1.16:1.00
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Table 10.3    Ratio of female prevalence of trachomatous blindness to 
male prevalence

Reference

Prevalence of trachomatous blindness 
per 100 000

Ratio of female prevalence 
to male prevalenceMales Females

Taylor 1987  62 147 2.37 :1.00
Tabbasa & Ross-Degnan 1986 146 173 1.19 :1.00
Bucher & Ijsselmuiden 1958  13  89 6.81:1.00

Total  37 104 2.86 :1.00

Table 10.4    Age distribution of the prevalence of trachomatous blindness

Age (years)

Total population 
surveyed for visual 

impairmenta

Trachomatous blindness

Number blinda
Prevalence per 

100 000
Distribution of 
prevalence (%)

0–4 4 280 0 8 0
5–14 6 459 1 11 0
15–44 9 697 6 67 2
45–59 1 500 8 544 18
60+ 1 240 30 2 419 80

Total 23 176 46 3 049 100

a.    Numbers derived from Ballard et al. (1983), Tabbara & Ross-Degnan (1986), Rapoza et al. (1991), and Badr 
et al. (1992). 

Table 10.5    Prevalence of trachomatous blindness and low vision by region

World Bank Region

1990 
Population 
(thousands)

Trachomatous blindness Trachomatous low vision

Prevalence 
per 

100 000 Number

Prevalence 
per 

100 000 Number

China 1 134 693 47 533 096 54 616 386

Established Market 
xEconomiesa

797 790 0 0 0 0

Formerly Socialist 
xEconomies of Europeb

346 237 0 0 0 0

India 849 514 4 37 813 5 43 721

Latin America & the 
xCaribbeanc

444 295 0 0 0 0

Middle Eastern     
xCrescent

503 075 73 364 928 844 21 944

Other Asia & Islands 682 534 10 67 497 11 78 042

Sub-Saharan Africa 510 274 93 472 663 107 546 511

Total 5 268 412 28 1 475 997 32 1 706 604

a. Blinding trachoma is known to exist only among Australian Aborigines, who are not considered representa-
tive of the region.

b. Pockets of trachoma may exist but no information on trachomatous blindness could be identifi ed.

c. Trachoma is known to be endemic in parts of Brazil, Guatemala, Mexico and Peru but its blinding propen-
sity is considered insignifi cant.
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The increased risk of mortality associated with blindness and low vision 
is derived from a study conducted in Africa (Kirkwood et al. 1983), in the 
absence of data from other regions. This study found the standardized 
mortality rate to be 3.8 times higher among females blind as a result of 
all causes and 2.5 times higher among blind males than among normal 
sighted. The standardized mortality rate was found to be 1.5 times higher 
among females with low vision and 1.4 times higher among males with 
low vision than among normal sighted controls.

Disability

The rating of blindness in the grading of severity of disability needs to be 
adjusted. Blindness implies severe repercussions for daily living activities, 
as defi ned in category 6; all blind people should therefore be classifi ed in 
category 6, and people with low vision in category 5.

Other considerations

The pathway to blindness from trachoma is not specifi c, in the sense that 
the corneal opacifi cation induced by trachomatous trichiasis may be the 
result of secondary infections. Therefore, if there is not enough aware-
ness of the endemicity of trachoma in an area, it is likely that there will 
be an underestimate as to the role of trachoma as a cause of blindness. 
Furthermore, in certain rural settings, particularly in north Africa, there are 
regular seasonal epidemics of conjunctivitis (Kupta, Nicetic & Reinhards 
1968, Reinhards et al. 1968), which is transmitted by fl ies in great num-
bers. There is a known interaction between conjunctivitis epidemics and 
the increased prevalence and intensity of trachoma in such populations, 
but this fact may easily be overlooked by local health staff.

A majority of victims of trachomatous blindness are women because 
of their prolonged and close contact with affected children, who act as a 
reservoir of Chlamydia. The impact of severe trachoma can therefore be 
considerable in making women of working age unable to fulfi l their family 
and socioeconomic role.

Disease as risk factor for other diseases

Trachoma in its advanced stage, with corneal complications, increases 
considerably the risk of secondary corneal infections, which often lead to 
ulcers and severe loss of vision. Long-standing cases of trachoma are likely 
to develop the “dry eye” syndrome because of tear gland involvement; 
this, again, acts as a further risk factor for blindness from infections as 
a result of increased susceptibility of the eye. Furthermore, it should be 
noted that cases of advanced trachoma with corneal complications are 
diffi cult and high risk cases for eye surgery such as corneal transplants or 
cataract or glaucoma surgery.
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It has been demonstrated in Africa and North America that blindness is 
associated with increased mortality (Hirsh & Schwartz 1983, Kirkwood et 
al. 1983). This may be a result of increased vulnerability, as a consequence 
of neglect, absence of social care and increased risk of accidents; it may 
also be that blindness attributable to certain causes, such as cataract, is a 
marker of ageing and thus an increased mortality.

Burden of trachoma and intervention 

Treatment of trachoma should be carried out on a priority basis in com-
munities with blinding trachoma. The objective of treatment is normally 
limited to elimination of blindness from trachoma, as it is neither feasible 
to eradicate the disease nor to eliminate the chlamydiae in the populations 
concerned.

Treatment of trachoma is based on antibiotic topical or systemic treat-
ment or both, surgery for inturned eyelids, and health education pertaining 
to improved personal and environmental hygiene. Given that trachoma is 
often highly endemic in affected rural communities, the antibiotic treat-
ment is mainly a suppressive scheme (Dawson, Jones & Tarizzo 1981) to 
reduce disease intensity; reinfections rapidly occur in the communities or 
families concerned unless other measures to improve living standards and 
behaviour occur (West et al. 1991). Thus, the effectiveness of trachoma 
antibiotic treatment is limited to disease suppression, not to elimination. 
Trichiasis surgery has recently been systematically evaluated (Reacher et 
al. 1992) and a uniform method proposed.

Access to trachoma treatment for affected populations must be provided 
regularly and in a long-term (several years) perspective.

The annual cost of preventing blindness from trachoma can schemati-
cally be calculated as the cost of one tube (5 gram) of tetracycline eye 
ointment per person per year; at present, this amounts to approximately 15 
US cents in a bulk purchase. The preventive treatment should be provided 
throughout childhood if the level of intense infl ammatory disease remains 
high in the community concerned. Distribution costs will depend on how 
community-based the control programme is in terms of primary health 
care, or volunteer or self-treatment options. A more comprehensive model 
for the cost of preventive topical or systemic treatment of trachoma has 
been put forward (Dawson & Schachter 1985).

Trichiasis surgery can commonly be made available for a cost of approxi-
mately US$5–10 (consumables and partial cost of instruments).

Cessation of the current trachoma control activities could potentially 
result in a doubling of the incidence of blindness from trachoma over a 
period of 10–20 years. In contrast, if currently available interventions 
were systematically applied in all endemic areas, it might be possible to 
eliminate trachoma as a cause of blindness over the next 10 years. This 
would necessitate strong governmental commitment with allocation of 
needed resources, as well as environmental improvements (water and sani-
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tation) where needed, and behavioural changes for improved hygiene. A 
new and more effective antibiotic treatment could substantially improve 
the perspective of global trachoma control such as may be possible with 
azithromycin, a new and long-acting macrolide. 

Discussion

Trachoma has been subject to numerous attempts of control in the past. 
Various medical and surgical treatment schemes have been used over the 
centuries to get rid of the characteristic follicles on the inside of the eye-
lids, from copper-sulphate etching in pharaonic Egypt, to surgical com-
pression of follicles with special forceps well into the 20th century. On a 
public health level, trachoma was recognized as an important infectious 
eye disease and cause of blindness; it was a matter of concern in relation 
to population movements in Europe, and in the past immigration to the 
United States of America in the 19th and early 20th centuries.

Effective public health measures specifi cally against trachoma were not 
taken until after the Second World War. By then antibiotics were becom-
ing available, and when the WHO started its work in the late 1940s, 
trachoma was one of the fi rst diseases subject to fi eld research on more 
effective large-scale control measures. After a number of fi eld studies during 
the 1950s, particularly in North Africa, a control strategy was designed 
consisting of:

 antibiotic treatment with 1 per cent tetracycline eye ointment, which 
could be applied on an intermittent basis;

 access to simplifi ed and standardized trichiasis surgery;

 health education. 

This strategy was consistently implemented over the following two 
decades by the WHO, often in partnership with UNICEF , in most of the 
endemic countries. The results were often quite positive, particularly in 
areas of socioeconomic development, where there were improved living 
standards and opportunities for changes in lifestyle. This is not surprising; 
trachoma disappeared spontaneously in several European countries as a 
result of better hygiene and living standards well before the antibiotic era. 
Suppressive treatment of trachoma with antibiotics allows for rapid control 
of the blinding intensity of infection. That element of the strategy is very 
important in terms of preventing blindness, particularly in areas where 
there are no immediate prospects of improving living standards.

The global picture of trachoma has changed considerably over the past 
few decades as a result of the above-mentioned disease control efforts 
and socio-economic developments. As the disease is so closely linked to 
the social and public health situation, with poverty, crowding, and lack 
of hygiene as major propagating factors, the epidemiological pattern 
varies accordingly. This leads in many settings to diffi culties in properly 
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assessing trachoma and its blinding propensity. The distribution of the 
disease is often quite focal, with variations in its intensity. Furthermore, 
signifi cant differences in disease patterns can occur rapidly, as a result of 
sudden behavioural or environmental changes, for example urbanization 
or access to tap water.

Today trachoma is largely confi ned to the poorest population groups in 
some 40 developing countries that are still endemic. The disease has been 
pushed back in many countries, and is now found mainly in underserved 
rural areas where there is little hope of socioeconomic development. This 
makes it imperative to mount interventions for the prevention of blindness 
from trachoma in these particularly vulnerable populations, as it may take 
many years before the benefi ts of improved living conditions wipe out the 
disease as a cause of visual loss.

For the reasons given above, the present global estimate of trachoma 
given in this report can only be indicative. It is based on patchy epidemio-
logical data, indicating only the likely magnitude of trachoma-related visual 
loss in known endemic countries. Still, in the absence of the large-scale 
population-based surveys that would be needed to derive a more reliable 
estimate, the present estimate is probably the most reasonable, recognizing 
the limitation of not having more accurate and updated information from 
several major populations where recent disease changes are likely to have 
occurred (e.g. China and India). It should also be noted that the present 
estimate is very conservative, as it is based on a strict defi nition of visual 
loss only in conjunction with trichiasis. This defi nition, although specifi c, 
does not take into account other pathways to blindness from trachoma, 
e.g. invasive pannus or corneal ulceration, often leading to a condition of 
phthisis bulbi, which can have multiple origins.

It is important to recognize the association of blinding trachoma with 
low standards of living; this allows for the focusing of interventions on the 
poorest population groups, where trachoma is likely to be a very signifi cant 
cause of blindness and an obstacle to community development. The SAFE 
strategy (surgery; antibiotics; facial cleanliness; environmental hygiene) 
includes all the essential elements for successful trachoma control. The 
surgery for trichiasis can prevent new cases of blindness; the antibiotics can 
control the infection; and the personal and environmental hygiene provide 
the answer to sustainability of achievements in the future. The recent avail-
ability of much-improved antibiotic treatment with azithromycin opens up 
new perspectives for rapid and effective control of trachomatous infection 
in the target populations, thus allowing for an accelerated implementation 
of the SAFE strategy where needed. 

Conclusions

Trachoma is the most important cause of easily preventable visual loss in 
the world. It adds signifi cantly to the disability burden amongst vulner-
able poor population groups, where the disease is commonly found today. 
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Trachoma control efforts, together with socioeconomic progress, have 
pushed back the disease in many countries, but in remaining endemic areas 
there is still a great need for the prevention of blindness from trachoma. A 
comprehensive intervention strategy, including improved antibiotics, holds 
out the promise of eliminating trachoma as a public health problem.
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