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Epidemiology of blindness and visual impairment in the kingdom of Tonga

Table 8 Factors associated with lifetime experience of cataract — results of logistic regression

Parameter 95% Confidence

Variable estimate Standard error Odds ratio interval
Age (years) 0-10 0-008 1-11 1:09-1-12
Education (years)

male -0-01 0-062 099 0-87-1-12

female -0-21 0-074 0-81 0-70-0-94
Ever smoked

(yes v no) 0-21 0-226 1-24 0-79-1:92
Diabetes

(yes v no) 1-46 0-313 428 2-32-7-91
Pterygium

(yes v no) —0-48 0-322 0-62 0-40-0-95
District*

291 0-91 0-588 2:49 0-79-7-89

32 1 male 0-53 0-573 1-70 0-55-5-21

female 1-72 0-539 5:61 1-95-16-1

491 1-62 0-637 5-06 1-45-17-6

521 093 0-535 2:54 0-89-7-25

6v1 115 0-540 3-17 1-10-9-13

* Districts 1=Kolofo’ou; 2=Kolomotu’a; 3=Tongatapu; 4=Eua; S=Ha’apai; 6=Vava’u.

and 30-3% of monocular blindness. Corneal
opacity was the cause of 15-8% (three cases) of
bilateral blindness, due to trachoma, infection,
and recurrent pterygia obscuring the visual axis.
Bilateral phthisical bulbi was found in two cases,
one due to complications following Stevens-
Johnson syndrome while in the other, trauma
and endophthalmitis were responsible. One per-

son was bilaterally blind from diabetic retin- -

opathy. Nineteen persons (28:8%) were
monocularly blind with phthisical eyes, most due
to trauma. Pseudophakia and aphakia accounted
for four blind eyes (6-1%) while corneal opacity
was found in eight persons (12:1%). Diabetic
retinopathy caused monocular blindness in three
persons (4:6%). Glaucoma, optic atrophy,
amblyopia, and others were implicated in the
remainder of cases. Many of the blind were old
and infirm and unable to recall the cause of their
blindness.

Table 5 shows the causes of low vision in the
survey (1-8% of persons had acuity less than 6/18
but better than or equal to 3/60 in the better eye),
29 (83%) were caused by cataract while other
causes included diabetic retinopathy and pseudo-
phakia.

Table 6 shows the number of operable cata-
racts, as determined by the attending ophthal-
mologists, by district. A total of 64 (60-4%) were
in Nuku’alofa or on the main island Tongatapu
where eye services are most easily available.

Factors associated with lifetime cataract are
shown in Tables 7 and 8 (logistic regression).

Discussion

The results of this survey provide the first
objective measure of the prevalence of blindness
and visual impairment in a Polynesian popula-
tion. The prevalence of bilateral blindness in
those aged 20 years and over in Tonga is
estimated to be 0-56%. Persons aged under 20
years make up approximately 54% of the Tongan
population, and probably include very few per-
sons bilaterally blind. Therefore, the prevalence
of blindness in Tonga, all ages included, is likely
to be close to 0-26%. This is the relevant figure
for health service planners, who must estimate
the likely burden of blindness nationally. Inter-
national comparisons of blindness prevalence
must allow for the different age structures of
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national populations. The Tongan blindness
estimate (bilateral, aged 20 and over) stan-
dardised using the age structure of the standard
world population," was 0-33%.

The number of participants in the study
represented 78% of the population in the study
areas, as recorded in the 1986 census. It is likely
that older residents are overrepresented in the
study group, compared with the national popula-
tion. (The 50 and over age group made up 27-7%
of all Tongans over 20 in the 1986 census. In this
study, the 50 and over category comprised 34:7%
of the total.) Males were underrepresented in the
study population (sex ratio 0-813, ratio of
men:women in 1986 census 0-941). The age
profile of participants, and the clear relation of
blindness to increasing age suggest that the study
may have overestimated the true national blind-
ness prevalence rates. The most common reasons
for non-response, especially among males, were
absence overseas or elsewhere in Tonga, on
holiday or temporary employment, and absence
locally, fishing or gardening. Only four persons
who were contacted refused to take part in the
survey. There were no known instances of non-
response due to absence for medical treatment
of serious eye disease. In these circumstances
blindness may be less common among persons
who were eligible to take part in the study but did
not participate, compared with those who did
take part.

In the only other population based survey in
the region, in Vanuatu, the prevalence of bilat-
eral blindness (all ages) was found to be 0:4%.’

The lower prevalence in Tonga would cer-
tainly be due in part to the permanent presence of
an ophthalmologist in Nuku’alofa, whereas
spectalised care in Vanuatu is only short term.
Logistically, Vanuatu is more isolated than
Tonga, with more islands, many of which are
accessible only by sea. This may result in much of
the population not being able to make use of
limited eye health care.

These two surveys provide the baseline data
for planning blindness prevention programmes
for the South Pacific. The prevalence of blind-
ness rate of 0-26% is half the 0-5% rate that is the
goal of the WHO programme for the prevention
of blindness to eliminate the burden of avoidable
blindness."? However, it is reasonable to assume
that cataract blindness is readily reversible in
Tonga and therefore more than 60% of bilateral
and 30% of monocular blindness could be cured.

This survey did not attempt to identify all cases
of cataract in the study population. Health
workers carried out a general eye examination
with hand torch, and noted lens opacities that
were visible. A full eye examination was per-
formed by one of the ophthalmologists only in
persons whose corrected vision was less than 6/18
in either eye. Therefore, the cataracts identified
in this study are chiefly those associated with
(and generally, responsible for) visual impair-
ment.

Among 4056 persons surveyed, 52 were
reported to have lens opacities in one eye, and 53
had opacities in both eyes (prevalence of persons
with cataract of 2-6%). The examining doctor
judged that cataract surgery was indicated in 72
out of 105 persons reported to have cataract (106
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eyes). On the basis of this result, we estimate that
there are in Tonga approximately 760 persons
with untreated cataract associated with visual
impairment or blindness, and suitable for sur-
gery, among persons aged 20 and over. Assum-
ing that the average duration of this condition
(the time from diagnosis to death) is about 5
years" we estimate that there are in total approx-
imately 150 new cases of disabling cataract
arising each year, in addition to the 100-150 cases
that are currently recognised and treated. Both
the prevalence and absolute number of the
operable cataracts are likely to be highest in
Tongatapu and Vava’u, the two most densely
populated islands. When considering the ser-
vices available to respond to this morbidity, it is
interesting that almost two thirds of the operable
cataracts identified in this study were on the main
island, where there is a permanent ophthalmolo-
gist. There is a need for improved case finding in
Tongatapu and Vava’u. It appears that, in the
past, the smaller populations on outlying islands
may have received a better service from visiting
eye teams than the larger populations in the
major centres.

In the survey populations the number of
persons judged to require cataract surgery (72)
was three times greater than the number who had
received surgery for the condition (24). This is
strong evidence of unmet need for eye services.
Among all persons who had once suffered from
cataract, the probability of receiving surgery was
highest in Tongatapu (0-31) and lowest in Vava’u
(0-05).

Studies elsewhere have shown that social fac-
tors may be important in determining who
receives treatment, regardless of distance from
services. For example, in Nepal it was found men
were more likely to receive cataract surgery than
women, and wealth was also associated with
surgery." In Tonga, the probability of receiving
surgery was the same for men and women. The
study included no direct measure of disposable
income or wealth. Those requiring surgery had
fewer years of education than the recipients of
surgery, but the difference was small and not
statistically significant. Neither was age a rele-
vant factor (mean ages 71-5 years for persons
receiving surgery, 73-1 years for those requiring
surgery, p=0-4).

Risk factors for lifetime cataract were exam-
ined. Cases included persons found to have
cataract at survey and persons who had received
cataract surgery in the past. In bivariate analyses
age and diabetes were strongly associated with
experience of cataract; weaker associations were
found for sex, pterygium, and years of education.
The prevalence of cataract was 50% higher
among those who had ever smoked than among
lifetime non-smokers (Table 7). The association
with a history of smoking was due principally to a
high proportion (11%) of ex-smokers experienc-
ing cataract.

In the multivariate analysis, the association
with age and diabetes status remained statis-
tically significant, but sex and smoking status no
longer acted as independent risk factors that were

Newland, Woodward, Taum , Karunaratne, Duguid

$,
4

statistically significant (Table 8). The association
with pterygium was reversed (that is, the pres-
ence of pterygium was associated with absence of
cataract, when adjustment was made for other
risk factors). Therefore, these data are consistent
with the view that cataract and pterygium do not
have common aetiologies.

Increasing years of education was associated
with reduced frequency of cataract in women,
but not in men. Compared with the capital city
(as represented by district 1), lifetime cataract
was observed more frequently in Tongatapu
(females only), Eua and Vava’u. It is not clear
what environmental conditions or lifestyle fac-
tors may explain these differences.

It is of some concern that diabetes was most
strongly associated with cataract (adjusted odds
ratio 4-28) as this condition is likely to become
increasingly important in Tonga as a cause of
cataract and other serious eye conditions.
(Already diabetic retinopathy is responsible for
5% of blindness in one or both eyes, and 3% of
low vision.) There is a need for further research
on the natural history of diabetic eye disease in
this population.

The low prevalence of blinding glaucoma is in
keeping with the findings in Vanuatu and with
those of a survey of Australian aborigines.” The
present survey did not attempt to screen for early
stages of glaucoma.
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