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Prevalence of refractive errors in adults over 40:
A survey of 8102 eyes

S. W. HYAMS, E. POKOTILO, AND G. SHKURKO
From the Department of Ophthalmology, Central Emek Hospital, Afula, Israel

SUMMARY The prevalence of refractive errors was studied in an adult rural population. Of the
8102 eyes studied 18-4% were myopic, 57-1 % were emmetropic, and 24-5% were hypermetropic.
Mild myopia was commoner in males than in females, and mild hypermetropia was commoner

in females than in males. There was increasing hypermetropia with increasing age, probably due to
unmasked, latent hypermetropia up to the age of 70 years and to a true shift toward hypermetropia
after the age of 70 years.

Most studies of the prevalence of refractive errors
have concerned particular groups or races such as
school children, students, army recruits, eye-clinic
patients, Chinese, and Japanese (Duke-Elder and
Abrams, 1970). We could find only one report in
the literature in which Caucasian adults in the
general population were examined (Witte, 1923).

In this paper we report the prevalence of refractive
errors found in an adult population during a
glaucoma screening programme.

Materials and methods

The members of the communal settlements of the
Jezreel Valley (the Plain of Esdraelon) represent an
ideal population for the study of the prevalence of
disease. The population is intelligent and health
conscious and enjoys free, comprehensive health
care at a single medical centre which is also respon-
sible for preventive medicine. Each settlement has
a clinic and a nurse, greatly facilitating the organisa-
tion of preventive medicine programmes.

All necessary ophthalmic care, including spectacle
examinations, is performed by the ophthalmologists
and opticians of the Central Emek Medical Centre.
It may be assumed that every adult member of the
population has been refracted at least once and is
wearing an appropriate distance correction unless he
is emmetropic. Literacy is 100%, most men hold a
driver's licence, cinema going is a national pastime,
and films have subtitles. The members do not pay
for their spectacles, and an outsider would probably
be amazed at the large number of spectacles in their
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possession-tinted and clear, for reading and for
work, bifocals and trifocals.
A population census was compiled with the help

of the nurse at each settlement who recorded each
member's identity number, sex, year of birth,
country of birth, and occupation. The details were
entered into a computer.
A team of 2 or 3 ophthalmologists visited each

settlement and all members aged 40 years or more
were invited for examination as part of a glaucoma
screening programme. The members were asked to
bring along their distance spectacles and after
confirming in each case that the spectacles presented
were, in fact, for distance, they were measured with
a focimeter; the prescription was recorded on a
special form and was later entered into the computer.
The survey was performed over a period of two

years, and during the same period a detailed diagno-
sis was recorded and entered into the computer for
all members of the same population who attended
the eye clinic of the Central Emek Medical Centre.
The computer program and the glaucoma survey
have been reported elsewhere (Hyams and Isenberg,
1977; Isenberg and Hyams, 1977; Hyams, 1977). At
the conclusion of the survey, a print-out was
obtained showing the diagnosis, personal details,
and spectacle correction of all subjects who attended
for glaucoma screening.

Results

4639 people attended for glaucoma screening. 588
people were not included in the study because they
had glaucoma, ocular hypertension, cataract, or
aphakia in one or both eyes. Monocular patients
were also excluded. 8102 eyes of 4051 patients were
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therefore included in the study; the age and sex of
these subjects is shown in Table 1.
The distribution of refractive errors among the

8102 eyes is shown in Table 2 and in Fig. 1. 571 %
of the eyes were emmetropic. Myopia was present
in 18-4% of the eyes examined, but if myopia of up

u

a)
Ca7

Table 1 Age and sex of 4051 subjects

Age in years Males Females Total

40-49 488 505 993
50-59 563 602 1165
60-69 606 696 1302
Over 69 280 311 591

Total 1937 2114 4051

Table 2 Prevalence of refractive errors in 8021 eyes

Prevalence, %
Refraction

Males Females Males andfemales

- 9-25D to -30-0D 0 7 0 4 0-6
-6-25D to - 9-0D 1-0 1-2 1-1
-3-25D to - 6-OD 5-1 3.9 4-4
-0-25D to - 3-OD 13-8 12-6 12-3*
Emmetropia 58-9 54-1 57-1
+0-25D to + 3-OD 18-2 25-2 22-It
+3-25D to + 6-OD 2-1 2-3 2-2
+6-25D to + 9-OD 0-2 0 3 0-2

100-0

*Including 6-8% with myopia of up to 1-OD
tIncluding 9 3%. with hypermetropia of up to 1-OD
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Fig. 1 Histogram showing the prevalence of refractive
errors in 8102 eyes. Prevalence in per cent on logarithmic
scale

to 1 OD is excluded the prevalence of myopia was
11 -6%. The most myopic refraction was -30D.
Hypermetropia was present in 24 5% of eyes, but
if hypermetropia of up to 1 OD is excluded the
prevalence of hypermetropia was 15-2%. There was
a slight shift towards myopia in males compared to
females: 9-8% of eyes of male subjects and 49%
of eyes of female subjects had myopia of 1-25 to
4-OD; 10-4% of eyes of male subjects and 16% of
eyes of female subjects had hypermetropia of 1-25
to 4-0D (see Fig. 2).
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Fig. 2 Prevalence of
refractive errors in
males andfemales
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- Age 40-49 years
Age 50-59years

*---.. Age 60-69years
Age 370years

Fig. 3 Prevalence of
refractive errors in 4
different age groups

+I

There was more hypermetropia with increasing
age. Fig. 3 shows that the prevalence and degree of
hypermetropia increased progressively after the age
of 40 years. The prevalence of myopia did not
change from the age of 40 to the age of 70 years but
decreased after the age of 70 years. These trends were
demonstrated separately for males (Fig. 4) and for
females (Fig. 5) with the exception of females over

the age of 70 years.

Discussion

A knowledge of the prevalence of refractive errors

is essential when studying the incidence of various
disease processes which are related to the refractive
state, such as retinal breaks, retinal detachment, and
angle-closure glaucoma.
The prevalence of myopia reported by various

authors varies between 0-12 and 3-8% in Africa,
2-4 and 27-8 % in Europe, and up to 70% in China,
Japan, and Egypt. The findings of previous authors
are summarised in Table 3, which is adapted from
Duke-Elder and Abrams (1970) and from Av-
Shalom et al. (1967). The large variation in the
reported prevalence of myopia is at least partly due
to the fact that various groups of subjects were

investigated.
The present study is almost unique in that it was

Table 3 Prevalence of myopia reported by variouis
authors-adaptedfrom Duke-Elder and Abrams (1970)
and Av-Shalom et al. (1967)

Prevalence
Author Country Year Subject myopia, %

Holm Congo 1964 General population 0-12

Av-Shalom Africa 1967 Children 1-7

Hertz Liberia 1964 Students 2-0

Pipov Russia 1931 Children 2-4

Douning USA 1945 Army recruits 3 16

Clarke UK 1924 Eye-clinic patients 4 5

Av-Shalom Africa 1967 Eye-clinic patients 3-8
Goldschmidt Denmark 1968 Children 9-5
Sorsby UK 1960 Young men 10 7

Betsch Germany 1929 Adult clinic patients 12-5
Witte Germany 1923 General population 13-8

Kronfeld Germany 1929 Adult clinic patients 14-6

Undgren Sweden 1953 Children 17 0
Thompson UK 1919 Children 18-8

Sato Japan 1964 Children 27-0
Harman UK 1936 Eye-clinic patients 27-0
Hess Germany 1894 Children 27-8
Takahashi Japan 1939 General population 31-0
Li China 1920 General population 53 0
Sato Japan 1964 Young adults 67-0
Rasmussen China 1936 Young adults 70 0

Girgis Egypt 1948 Children 70 0

15

14

11

0/0

430

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://bjo.bm

j.com
/

B
r J O

phthalm
ol: first published as 10.1136/bjo.61.6.428 on 1 June 1977. D

ow
nloaded from

 

http://bjo.bmj.com/


Prevalence of refractive errors in adults over 40

Age 40-49years
Age 50-59years

-.----.. Age 60-9years
Age 370 years
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Fig. 4 Prevalence of
refractive errors in eyes
of male subjects; 4
different age groups

Fig. 5 Prevalence of
refractive errors in eyes
offemale subjects; 4
different age groulps
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performed on an adult Caucasian population. Over
95% of the subjects are of Eastern European birth
or origin; all of them are literate and work in
agriculture or related services.
Our finding of increasing hypermetropia with

increasing age is probably due to unmasked, latent
hypermetropia up to the age of 70 years. Increasing
hypermetropia accompanied by decreasing preval-
ence of myopia after the age of 70 years is probably
due to a true change in the refraction of the ageing
eye, associated with a reduction of lens curvature
and changes in the relative refractive power of the
lens cortex and nucleus (Duke-Elder and Abrams,
1970). The preponderance of females among hyper-
metropes and of males among low myopes has not
been published.
We hope the results presented above will provide

a better basis for studies of the incidence of refrac-
tion-related conditions. For example, the prevalence
of retinal breaks in eyes with myopia of more than
1 dioptre in subjects over the age of 40 years in
Israel is 16'9% (Hyams and Neumann, 1969). The
number of myopic eyes with retinal breaks in
subjects over the age of40 years is therefore 2 200 000
x11 6x16-9/10000=43 129 eyes. The inadvis-

ability of treating such eyes is obvious when one
knows that there are fewer than 170 primary retinal
detachments in myopic eyes in Israel per year
(Michaelson et al., 1974). The present study may
also form a basis for comparison with other groups
in which the prevalence of myopia seems to be
higher or lower than the average.
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