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Purposk. Ethnic differences in childhood prevalence of myopia
have not been well characterized in the United Kingdom. In
this study, ethnic differences in refractive status and ocular
biometry were examined in a multiethnic sample of British
children.

MEeTHODS. This was a cross-sectional study of 10- and 11-year-
old school children of South Asian, black African Caribbean,
and white European ethnic origin. Vision, open-field autore-
fraction (without cycloplegia), and ocular biometry were mea-
sured in each eye. Myopia was defined as spherical equivalent
refraction of —0.50 D with unaided vision of 20/30 or worse
(in one or both eyes). Ethnic differences in the prevalence of
myopia were examined by using logistic regression, and mul-
tiple linear regression was used for ethnic differences in ocular
biometry. All models were adjusted for age, sex, and clustering
within school.

ResuLts. Data were available for 1179 children. The prevalence
of myopia was 25.2%, 10.0%, and 3.4%, respectively, in the
South Asian, black African Caribbean, and white European
children. Adjusted odds ratios (ORs) of myopia compared with
the white European children were 8.9 (95% confidence inter-
val [CI] 4.0 to 19.4) in the South Asian and 3.2 (95% CI, 1.4 to
7.2) in black African Caribbean children. Ethnic differences in
the prevalence of myopia were largely accounted for by ethnic
differences in axial length. The South Asian and black African
Caribbean children had longer axial lengths (0.44 mm; 95% CI,
0.30 to 0.57 mm and 0.30 mm; 95% CI, 0.16 to 0.44 mm,
respectively).

Concrusions. Among British children exposed to the same
schooling environment, the South Asians had the highest prev-
alence of myopia, followed by the black African Caribbeans
compared with the white Europeans. A quarter of British South
Asian children were myopic, which is strongly related to in-
creased axial length. (Invest Opbthalmol Vis Sci. 2010;51:
6270-6276) DOIL:10.1167/iovs.10-5528
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Myopia is the most common cause of correctable visual
impairment in the developed world and a leading cause
of preventable blindness in developing countries." Reduced
vision in childhood is predominantly due to myopia,>~> with a
shift toward higher levels of myopia with increasing age.® Poor
vision as a consequence of uncorrected refractive error has
been identified as a priority area by the World Health Organi-
zation’s global initiative to eliminate avoidable blindness by the
year 2020.” Geographic variations in myopia prevalence are
marked in both child and adult populations with the highest
levels of myopia in East Asia, where approximately 80% of
young adults are myopic.®® Compared to East Asian children
the prevalence of myopia is lower in children from South
Asia.'®'! The lowest prevalence appears to be in white
children,'? '# with similarly low levels of myopia in children
of African Caribbean origin.>'>'® These variations together
with the recent rapid increases in the prevalence of myopia
(especially among children in Asia'” and in higher income
countries,'®) suggest that environmental factors are impor-
tant determinants of myopia'’ and hence of reduced un-
aided distance vision.'* Axial length is a key determinant of
the degree of myopia.'®?° Thus, it is likely that ethnic
differences in myopia prevalence would reflect ethnic dif-
ferences in ocular biometry. However, few studies have
examined these differences in children.>"??

The population prevalence of childhood myopia is not well
characterized in the United Kingdom, and little is known about
levels of myopia in ethnic minority groups. We therefore ex-
amined ethnic differences in the prevalence of myopia and
ocular biometry among children of white European, South
Asian, and African Caribbean origin, who shared similar geog-
raphy (resident in London or the Midlands) and schooling.
Ocular and potential sociodemographic determinants of myo-
pia in these children were explored.

METHODS

The Child Heart and Health Study in England (CHASE study) is a
school-based, cross-sectional survey designed to investigate ethnic dif-
ferences in the cardiovascular health of children of white European,
South Asian, and African Caribbean origin. Multiple Research Ethics
Committee approval was obtained for the study. Details of the main
study have been reported elsewhere.”® In brief, 200 state primary
schools from three cities (London, Birmingham, and Leicester) with a
predefined ethnic mix (based on ethnic composition data provided by
the Government Department for Education and Skills) of white Euro-
pean, South Asian (with balanced representation of Indian, Pakistani,
and Bangladeshi), and African Caribbean (both African and Caribbean)
children were invited to participate. Nonparticipating schools were
replaced by neighboring schools from the sampling frame with similar
ethnic compositions. Schools that took part in the main study between
September 2006 and March 2007 were targeted a year later for the eye
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study from June 2007 to March 2008. This investigation is based on
children from one school year (aged 10 and 11 years) in 46 state
primary schools. Informed written consent was obtained from the
pupils’ parents or guardians, and the research complied with the tenets
of the Declaration of Helsinki. Measurements were made by a single
trained field team that visited schools in different parts of London,
Leicester, and Birmingham, in rotation.

Vision Assessment

Unaided distance vision was measured in each eye at 3 m (at 1 m if line
1 could not be seen; LogMAR Acuity Charts; Keeler, Ltd., Windsor,
UK). In children who reported wearing spectacles, visual acuity was
measured with current spectacle correction when present. If the best
measure of vision was line 6 or worse (IogMAR =0.3, equivalent to
Snellen =20/40), the vision tests were repeated using a pin hole.

Assessment of Ocular Refraction

Five measures of ocular refraction in each eye without cycloplegia,
using an open-field autorefractor (SRW-5000; Shin-Nippon Commerce
Inc., Tokyo, Japan). Each subject was seated with the head positioned
using chin and forehead rests and eyes aligned with the eye mark,
while observing a red Maltese cross at 5 m through the viewing
window. The accuracy and vertex distance of the instrument were set
to the default settings of 0.12 D and 12 mm, respectively.

Ocular Biometry

Axial length (AL), anterior chamber depth (ACD), and front surface
keratometry (FSK) were measured with noncontact optical coherence
biometry (IOL Master; Carl Zeiss Meditec, Ltd. Welwyn Garden City,
UK). Calibration was performed with the manufacturer’s test eye
before each session. A minimum of five measures of AL (differing by
<0.2 mm, with a signal-to-noise ratio >2), three measures of keratom-
etry (differing by <0.1 mm), and one measure of ACD (with depths less
than <3 mm being repeated) were obtained per eye.

Definition of Refractive Error and Myopia

Definitions of refractive error were similar to those in the Refractive
Error Study in Children.?* Myopia was defined as a spherical equivalent
refraction (SER, using autorefractor measurements in negative cylinder
form) of —0.50 D or worse in one or both eyes. The maximum positive
(least negative) of five readings in each eye was used, as cycloplegia
was not used in this study. In addition, a visual cutoff was imposed
therefore, those with vision better than logMAR 0.17 (equivalent to
20/30) could not be classified as myopic. Children were classified as
myopic if one or both eyes fulfilled these criteria.

Questionnaire Data

The ethnic origin of each child was based on self-defined parental
ethnicity (coded with a classification similar to the 2001 U.K. Census)
or (if not available) parental report of the ethnic origin of the child. In
a small number of subjects without parental data (n = 8, 0.7%)
ethnicity was based on the child’s report of parental and grandparental
place of birth. In the present analyses, wbhite European included
children whose ethnic origin was defined as white British, white Irish,
and white European (or a combination of these) and excludes white
Other. South Asian included Indian, Pakistani, Bangladeshi, and Sri
Lankan (or a combination of these). The remaining Asian children were
classified as Asian Other and included Asian-mixed ethnicity, Chinese,
and Middle-Eastern ethnic groups. Black African Caribbean included
black African, black Caribbean, black British, and black Other (or
combination of these). Children of other ethnic groups and mixed
ethnic origin (except Asian) were allocated to a separate Other group.
The ethnic subcategories Indian, Pakistani, Bangladeshi were restricted to
children whose parents both originated in the same country and the black
African and black Caribbean groups to those who originated in the same
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region. Socioeconomic status was based on self-reported parental occu-
pation (coded using the SOC2000 occupational classification).*>

Statistical Analysis

The prevalence of myopia and mean values for ocular biometric mea-
sures (SER, AL, ACD, FSK) are presented by sex and ethnicity, with 95%
confidence intervals (CIs) adjusted for clustered sampling (Stata/SE
software; Stata/SE 10.1 for Windows; StataCorp LP, College Station,
TX). Odds ratios (ORs) of myopia (using logistic regression models)
comparing the white Europeans with other ethnic groups and girls
with boys were adjusted for age, sex (for ethnic comparisons), and
ethnicity (for comparisons between the sexes), with random effect for
school. For biometric comparisons, linear regression used data from
both right and left eyes with additional adjustment for ocular asymme-
try as a fixed effect and child and school as random effects; adjustment
for height was explored. Residuals from regression models with ocular
biometric measures as outcome variables appeared normally distrib-
uted; hence, ocular biometric measures were not transformed before
the analyses were performed. To examine the contribution of ocular
biometric measures explaining ethnic differences in the prevalence of
myopia, we also adjusted the ORs for myopia for AL, FSK, and ACD.

RESULTS

Of the 1654 invited, 1179 children (71%) took part. Participa-
tion rates were similar among the white Europeans (76%),
South Asians (77%), and other ethnic groups (73%), with
slightly lower response rates in the black African Caribbeans
(61%). The average age was 10.9 years; 561 boys and 618 girls
completed vision and ocular biometry assessments. The sam-
pling strategy resulted in a homogeneous group of schools
from less-privileged urban settings. Sociodemographic charac-
teristics by ethnic group are shown in Table 1. Age and sex
were equivalent in the different ethnic groups. Autorefraction
data were measured in 1029 of these children, as the open-field
autorefractor was not available for the initial phase of the
study. The white European children were mainly white British
(with a small number Irish and Eastern European). The black
African Caribbean children were 55% black African, 37% black
Caribbean, and 8% black Other. The South Asian children were
41% Pakistani, 27% Indian, and 23% Bangladeshi; the remaining
9% were mostly Sri Lankan. Seven percent of the children were
assigned to Asian Other, and 18% were included in the Other

group.

Prevalence of Myopia

Overall, the prevalence of myopia was 11.9%. It was similar in
the boys and the girls and showed no evidence of change over
the narrow age range of the children measured (range, 9.8-
11.9 years; Table 2). The ethnicity patterns of myopia showed
a low prevalence in the white Europeans (3%), moderate in the
black African Caribbeans (10%) (as well as Asian Other and
Other ethnic groups), and high in the South Asians (25%).
Taking the most myopic SER from either eye in those classified
as myopic, the median (range) SER was —1.0 D (—0.7 to —1.5
D) in the white Europeans, —1.4 D (—0.8 to —5.4 D) in the
black African Caribbeans, —1.5 D (—0.6 to —9.9) in the South
Asians, and —2.2 D (—1.1 to —8.9 D) in the South Asian
Others. Among the South Asian myopes, 80% myopes wore
spectacles, compared with 73% of the black African Caribbean
and 63% of the white European myopes. This apparent differ-
ence in frequency of spectacle use was not statistically signif-
icant (P = 0.80).With adjustment for age and sex, compared
with the white European children, those of black African
Caribbean origin were 3.2 times more likely to be myopic,
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TABLE 1. Demographic Characteristics of 1179 Children Who Underwent Ocular Assessment

WE BAC SA AO Other
(n = 268) (n = 280) (n = 338) (n = 81) (n = 212)
n % n % n % n % n %

Age, y

9.8 to <11 168 63 196 70 183 54 60 74 146 69

11 to 11.9 100 37 84 30 155 46 21 26 66 31
Sex

Male 137 51 119 43 161 48 40 49 104 49

Female 131 49 161 58 177 52 41 51 108 51
Parental occupation

Managers and senior officials 31 11.6 33 11.8 43 13 10 12 22 10

Professional occupations 40 14.9 27 9.6 30 9 2 2 25 12

Associate professional and technical 27 10.1 47 16.8 22 7 6 7 23 11

Admin and secretarial occupations 28 10.4 27 9.6 28 8 5 6 21 10

Skilled trades occupations 52 19.4 29 10.4 42 12 11 14 37 17

Personal service occupations 21 7.8 39 13.9 20 6 5 6 19 9

Sales and customer service 15 5.6 16 5.7 30 9 6 7 10 5

Process and machine operatives 17 6.3 12 4.3 41 12 11 14 11 5

Elementary occupation 23 8.6 26 9.3 51 15 12 15 26 12

Unclassified 14 5.2 24 8.6 31 9 13 16 18 8

Data are expressed as the number of participants, with the percentage of the corresponding ethnic group. WE, white European; BAC, black
African Caribbean; SA, South Asian; AO, Asian other.

whereas the South Asian children were almost 9 times more Other Measures of Ocular Biometry
likely to be myopic (Table 1). These ethnic comparisons were

similar in the boys and the girls (P for interaction = 0.16). Measures of ocular biometry, including AL, ACD, FSK, SER, and

Although within the black African Caribbean children the level of astigmatism (in negative form), by sex and ethnic
black African subgroup showed the strongest OR for myopia, group are summarized (means and 95% CI) in Table 3. Data by
the P for heterogeneity was not statistically significant (P = age are not presented, because there was no evidence of any
0.28). ORs for myopia were heterogeneous within South changes with age. Corresponding mean differences comparing
Asians (P for heterogeneity = 0.05). South Asian Other chil- boys with girls and white Europeans with other ethnic groups
dren (predominantly of Sri Lankan origin) were 26 times more are also shown in Table 3. Although there was no evidence of
likely to have myopia than were white European children, differences between the sexes in SER and level of astigmatism
although this was a small subgroup. ORs for myopia for the (in agreement with the observations of no difference in the

remaining South Asian subgroups were 10.4 for the Indian, 7.8 prevalence of myopia), the girls had shorter ALs (by nearly
for the Pakistani, and 4.3 for the Bangladeshi children com- 0.5 mm), shallower ACD (by 0.1 mm), and steeper FSK (by
pared with the white European children. 0.1 mm).

TABLE 2. Prevalence of Myopia by Age, Sex, and Ethnic Group with Mutually Adjusted Odds Ratios

n % Myopia Prevalence (95% CD* Adjusted ORT (95% CI)

All 1029 11.9 (10.0-14.0)
Sex
Male 496 11.7 (8.1-16.7) 1.00
Female 533 12.0 (8.4-16.8) 1.07 (0.72-1.60)
Age,y
9.8 to <11 727 11.3 (8.4-14.9) 1.00
11to 11.9 302 13.3 (8.1-21.0) 1.03 (0.66-1.60)
Ethnic group
‘White European 233 3.4 (1.7-6.6) 1.00
Black African Caribbean (all) 260 10.0 (7.3-13.5) 3.15 (1.38-7.16)
Caribbean 96 7.3 (3.8-13.5) 2.21 (0.78-6.31)
African 142 12.7 (8.4-18.7) 4.05 (1.70-9.62)
Other 22 4.5 (0.6-25.8) 1.32 (0.16-11.11)
South Asian (all) 262 25.2(17.7-34.5) 8.85 (4.04-19.41)
Indian 78 26.9 (19.8-35.4) 10.36 (4.30-24.93)
Pakistani 108 22.2 (13.9-33.6) 7.75 (3.26-18.42)
Bangladeshi 45 13.3 (6.2-26.5) 4.31 (1.40-13.23)
South Asian Other 31 48.4 (39.8-57.0) 25.73 (8.92-74.20)
Asian Other 80 12.5 (6.6-22.5) 4.25 (1.58-11.41)
Other 194 6.2 (3.5-10.7) 1.90 (0.76-4.79)

*95% CI accounts for the clustering of children within school.
T Multilevel logistic regression adjusted for age, sex, and ethnic group with random effect for school.
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The black African Caribbean children were the tallest (mean
height, 148.3 cm) followed by the white European (144.5 cm)
and South Asian (144.2 cm) children. Adjustment for height
made little difference in the results in Table 2 (data not pre-
sented). Compared with the white European children, the
South Asian children had 0.4 mm longer ALs, 1 D more myopia,
and slightly higher levels of negative astigmatism; FSK and
ACDs were similar. Differences between the white European,
Asian Other, and black African Caribbean children followed a
pattern similar to that in the South Asian children, but the
differences were less marked (except for FSK, where the black
African Caribbeans had flatter corneas). The Other ethnic
group showed ocular biometry similar to that of white Euro-
peans, except for marginally longer ALs and slightly more
myopia. Patterns were very similar in the black African and
black Caribbean ethnic subgroups. The South Asian Others had
the longest AL and most myopic average SER (the same pat-
terns as observed in the prevalence of myopia). The Indian and
Pakistani subgroups had similar biometric characteristics, ex-
cept the Indian children, who had a more myopic SER than did
the Pakistani children; less extreme differences were observed
in the Bangladeshis and Asian Others.

There was a suggestion (P = 0.02) that the ethnic differ-
ences in AL and SER were marginally larger in the South Asian
girls than in the South Asian boys. Ethnic differences in AL
(95% CI) and SER were 0.28 mm (0.09 to 0.47 mm) and —0.72
D (—1.02 to —0.40 D) in the South Asian boys and 0.59 mm
(0.40 to 0.78 mm) and —1.27 D (—1.60 to —0.94 D) in the
South Asian girls, compared with the measurements in the
white European children. For the other main ethnic groups,
there was no evidence of an interaction between ethnicity and
Sex.

There was some evidence that the South Asian children
came from a lower socioeconomic level than did the white
European children. However, additional adjustment for paren-
tal socioeconomic position had marginal impact on sex and
ethnic differences, and hence these results are not presented.

Effect of Adjusting Ethnic Differences in
Prevalence of Myopia for Ocular Biometry

Ethnic differences in myopia prevalence (adjusted for age
and sex) were weakened after further adjustment for AL.
The OR (95% CID comparing the white European with the
black African Caribbean children was reduced from 3.2
(1.4-7.2) to 1.7 (0.7-4.0) after adjustment for AL. Further
adjustment for keratometry and ACD weakened the OR
further to 1.4 (0.4-4.1). In the comparison of the white
Europeans with the South Asians, the OR was reduced by a
smaller amount, from 8.8 (4.0-19.4) to 5.4 (2.4-12.1) after
adjustment for AL and to 2.1 (0.7-6.2) after additional ad-
justment for keratometry and ACD. Ethnic differences in
mean SER were also weakened after adjustment for AL, FSK,
and ACD but remained statistically significant. Compared
with the white Europeans, the black African Caribbeans, and
South Asians had a more myopic SER of —0.11 D (—0.23 to
+0.02) and —0.20 D (—0.33 to —0.07 D), respectively, after
full adjustment, with the largest contribution being ethnic
differences in AL. Adjustment for AL reduced the total re-
sidual variance in SER by 35%. There was insufficient power
to provide clear evidence of ethnic subgroup differences in
myopia prevalence and SER with the additional adjustment
for biometric measures; hence, data are not presented.

DiISCUSSION

In this study, provides strong evidence that British South Asian
children have a higher prevalence of myopia than do white
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European children. The black African Caribbean children also
showed a higher prevalence of myopia compared with the
white children, but not to the same degree as the South Asian
children. Differences in myopia prevalence and SER corre-
sponded with ethnic differences in ocular biometry, with black
African Caribbean children and especially South Asians having
longer ALs.

The prevalence of myopia observed in white Europeans
(OR, 3.4%; 95% CI, 1.7%-6.6%) is similar to that reported in
studies in which different methods were used to define myopia
in white British children of a similar age, including definitions
based on vision cutoffs in three large birth cohorts'# and lower
than in a recent UK. study of older children,® in which
Refractive Error Study in Children definitions were used.?* The
mean SER (+0.75 D) in the present study lay between levels
reported in younger and older white U.K. children (Logan N, et
al. IOVS 2008;49:ARVO E-Abstract 2602). Collectively, these
studies provide little evidence that there has been a sizeable
change in the recent prevalence of myopia or degree of myopia
among British white children. Similar estimates have been re-
ported in white children in the United States® and Australia,'®
with the prevalence of myopia among white populations in Aus-
tralia remaining stable over time.>”

Studies in nonwhite populations have suggested rapid in-
creases in the prevalence of myopia, especially among children
from Asia (particularly in children living in East Asia).”*®73°
Moreover, a high prevalence of myopia in childhood has also
been observed among Asians resident outside their country of
origin, both in the United States® and Australia.'® Preliminary
findings in other U.K.-based studies have suggested a higher
prevalence of myopia among Asians compared with non-Asians
at 10 years of age,>' and the emergence of higher levels of
myopia among South Asians in adolescence (Logan N, et al.
IOVS 2008;49:ARVO E-Abstract 2602). However, in most stud-
ies to date, the sampling frames used were not specifically
designed to examine ethnic differences (mostly white popula-
tions studied).>'*3' The present study provides strong evi-
dence that the burden of myopia is higher among British South
Asians than among white Europeans (especially among Paki-
stani and Indian children). Our estimate of myopia’s preva-
lence in British Indian children (27%) agrees with a study of
migrant’® and indigenous®* Indian children. Others have re-
ported much lower estimates of between 4% and 10% in similar
aged children living in India.'®*3>3> The prevalence of myopia
was similar between children of black African and Carib
bean origin, and our estimates agree with studies in black
Americans,” but lower estimates have been reported in black
Africans living in Africa.'>'®3¢ Most of the black African Ca-
ribbean children in the present study were born in the United
Kingdom. The frequency of spectacle use was similar across
the ethnic groups and suggests that cultural/ethnic differ-
ences in health-seeking behavior are unlikely to explain
these findings.

Differences between the sexes in the prevalence of myopia
and SER were absent in the present study (except perhaps for
South Asians), in agreement with findings in studies in similar
aged children.’>'%*37 Sex-related differences have been re-
ported later in childhood and adolescence, with higher levels
of myopia in girls.'>'%373% The reason for sex-related differ-
ences remains unclear but it may reflect differences between
the sexes in response to environmentally determined factors,
such as educational demand. The observation that girls have
shorter ALs, steeper corneas, and shallower anterior chambers
than boys at this age is supported by others'*>?*3%3% and was
unaffected by adjustment for height.

An important feature of the present study design was to
ensure similar numbers of children of white European, South
Asian, and black African Caribbean origin. The cluster sampling
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design limits the influence of confounding factors, such as area
of residence, degree of urbanization, educational status, and
other sociodemographic factors. The high response rate (71%)
and the similar response rates of the ethnic groups, limits the
role of selection bias, wherein those with different visual char-
acteristics do not participate.

One potential weakness of the present study is the use of
habitual levels of ametropia as opposed to using levels
ascertained after cycloplegia. There has been considerable
debate about using cycloplegia in child surveys.?®“° The
current consensus recommends the use of cycloplegia to
allow latent hyperopia and pseudoaccommodative myopia
to be identified.>* It was not feasible to include cycloplegia
in the present study because of the possibility that it would
influence the systemic vascular measures (carotid-femoral
pulse wave velocity) that were performed at the same time.
There were also concerns about short-term effects on the
child’s schooling and mobility, which could have led to
lower participation rates. Hence, noncycloplegic levels of
refraction were used to define myopia, which may overes-
timate the burden of myopia.>” However, a recent study
showed the open-field autorefraction without cycloplegia in
7- to 12-year-old children agreed well with cycloplegic re-
fraction for the diagnosis of myopia of =0.5 D,*' and this
approach was validated in a similar age group showing a
90% detection rate for myopia (Logan N, personal commu-
nication, 2010; Aston Eye Study, Aston University, Birming-
ham, UK; information available at http://www1.aston.ac.uk/
lhs/research/health/org/eye-study/). The use of an open-
rather than closed-field autorefractor with a nonaccommo-
dative distant target (along with using the most positive of
five consecutive readings with an appropriate visual cutoff)
limits the extent of myopia misclassification. This approach
is likely to limit difficulties encountered in earlier studies in
which closed-field autorefraction without cycloplegia has
been used to define myopia**#2-#% and is unlikely to inval-
idate the ethnic differences in myopia observed, as any
potential measurement error would exert a similar effect
across ethnic groups.

High levels of educational demand and urbanization, rather
than genetic predisposition, have been proposed as factors that
contribute to the increased prevalence of myopia in childhood
and adolescence,'® especially among children resident in East
Asia.*>~%® Our method of sampling resulted in such factors
being balanced across the ethnic groups as the children in this
study were of similar background with shared schooling; addi-
tional adjustment for parental socioeconomic status had little
impact on the findings. Hence, the results of this study suggest
that, as well as environmental factors and cultural patterning of
visual activities,'* certain ethnic groups may be more suscep-
tible to myopia in response to their visual environment. This
conclusion is contrary to the perceived view that popula-
tions are equally susceptible to environmental risk factors
for myopia.'® Variations in susceptibility, either as a result of
genetic factors or early life exposure, such as birth-
weight,'#4*5% may be responsible for the myopic shift in
East Asians and potentially emerging myopic shift in South
Asian and black African children, although further studies
quantifying the global variation in prevalence of myopia are
needed. Heterogeneity between South Asian boys and girls
in comparison to white children for AL and SER may be
indicative of the difference between the sexes in refractive
error and myopia prevalence, emerging earlier within South
Asians. Differences between the sexes have been observed
in other studies.'>'*373% It remains to be established
whether these myopigenic environmental influences exten-
uate ethnic differences in later childhood; longitudinal stud-
ies will help in investigating this question.
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CONCLUSION

Prevalence of myopia among British South Asian children is
higher than among white European and black African Carib-
bean children attending the same schools. Understanding the
reasons for these ethnic differences (the degree to which these
are environmental and/or genetic) may help in formulating
strategies to reduce the burden of myopia in later life, espe-
cially as myopia is a major cause of visual impairment in lower
income countries with less scope for visual correction.
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