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IN every screening of a popula-
tion, randomly sampled or oth-

erwise, in which the cooperation
of the person is sought, the sam-
ple finally screened is to some de-
gree self-selected and thus biased.
Every refusal to cooperate de-
tracts to some degree from the
representativeness originally de-
sired.

At one extreme, therefore,
would be a sample without refus-
als and with a known sampling
error. At the other extreme
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would be a sample whose mem-
bers are completely self-selected,
nonrepresentative, and without
any known sampling error. To
what extent do these samples dif-
fer in their prevalence rates of a
specific disease, defect, or
disability? If we were investigat-
ing the prevalence rate of a disa-
bility such as blindness in the
community, how would the
method of sampling (randomiza-
tion or self-selection) influence
the relationship of one preva-
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lence rate to the other or the rela-
tionship of the composition by
age, sex, urban-rural residence,
affection, etiology, visual acuity,
or field of vision of one sample to
the other?

In a previous paper (1 ) we
compared differences in blindness
prevalence rates found in (a) a 4
percent random sample of house-
holds (consisting of approxi-
mately 11,000 persons of all ages
and socioeconomic levels) vis-
ually screened in some urban and
rural areas in and around Alex-
andria, Egypt, with (b) those of
a self-selected sample of approxi-
mately 145,000 persons in the
same geographic areas. The
crude blindness prevalence rate
for the random sample (29.7 per
1,000 examined) was almost 21/2
times that for the self-selected
sample. The self-selected sample
was characterized by smaller per-
cents of older males and females
in urban and rural areas-per-
cents that were statistically signif-
icant-as were the smaller per-
cents of females in both areas in
the self-selected sample.

In view of the fact that, in
general, age-specific blindness
prevalence rates among the el-
derly are higher than among the
young and that overall rates for
females are higher than those for
males, the aforementioned differ-
ences in composition by age and
sex might explain the differences
in the crude prevalence rates of
the two samples. The greatest
percent decrease in rates, when
the random sample rates were
compared with those of the self-
selected sample, occurred among
the young and in the rural areas.

Objectives
The objectives of this study,

based on the data secured in the
investigation mentioned pre-
viously, were to determine
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whether two samples from the
same population in Egypt, one
drawn randomly and the other
self-selected, differed significantly
in affection-specific and etiology-
specific rates for blindness prev-
alence even after age adjustment,
by sex and urban-rural resi-
dence. A subsequent paper will
attempt to determine if significant
differences exist between the two
kinds of samples in the distribu-
tion of visual acuity and field of
vision.

This investigation was ancil-
lary to a long-term study with
these objectives: (a) to deter-
mine, by scientific sampling and
vision screening, baseline blind-
ness prevalence and incidence
rates and causes of blindness in
some urban and rural areas in
Egypt and their relationship to
age, sex, and urban-rural resi-
dence and (b) to set up a blind-
ness register in these areas based
on voluntary self-selection of a
population for vision screening so
that necessary restorative and re-
habilitative services could be pro-
vided to those screened and con-
firmed as blind. That study has
been described elsewhere (2).

In determining baseline preval-
ence rates, it is absolutely essen-
tial that the sample selected be
random and, therefore, be repre-
sentative of the population from
which it is drawn. However, in
setting up a blindness register
with the purpose of identifying as
many blind as possible in order
to offer them services, the sample
is usually self-selected.

Methods
Data for this study were ob-

tained during phases 1 and 2 of
the Blindness Register Demon-
stration Project in Egypt (2). The
urban and rural areas in the
study each had a population as of

April 1965, when the study was
started, of about 127,000.
The definition of blindness

used is that of the U.S. Model
Reporting Area for Blindness
Statistics (a group of States with
blindness registers that have vol-
untarily agreed to a common def-
inition of blindness and to uni-
form methods of data collection
and classification of causes of
blindness so that the data secured
will be as comparable as possi-
ble). The definition is "Visual
acuity of 20/200 (6/60) or less
in the better eye with best correc-
tion, or visual acuity of more
than 20/200 if the widest diame-
ter of the field of vision subtends
an angle no greater than 20 de-
grees."

Visual acuity and field of vi-
sion in this study were deter-
mined by examination of patients
by a trained physician or an
ophthalmologist. Senior ophthal-
mologists supervised the teams
and not only confirmed the deter-
mination of blindness but also
the specific affection and etiology
in each case. Acuity of vision
was measured by the Titmus op-
tical vision tester using a tum-
bling E slide; field of vision was
measured by the Schweigger
hand perimeter. The equipment
and methodology have been de-
scribed in detail elsewhere (3).

Phase 1
Phase 1 of the study was con-

cerned with prevalence rates de-
rived from study of random sam-
ples of urban and rural popula-
tions. The two districts selected
as the urban sampling frame did
not represent Alexandria nor did
the 23 villages selected as the
rural sampling frame represent
all villages in the area around Al-
exandria. It is to the populations
of these sampling frames that the
results from the samples may be

generalized. The goal was to
have approximately 5,000 per-
sons in each of the urban and
rural samples. Households, rather
than persons, were used as sam-
pling units because it was impos-
sible to secure listings for any
locality of persons in the general
population.

Fortunately, the Alexandria
Department of Social Affairs had
complete up-to-date listings of
households in Alexandria by dis-
tricts and subdistricts. The popu-
lation of the rural sample was de-
termined by population counts of
the local health authority. A
household was defined as those
persons sharing one dwelling
unit. Because census data showed
that an average Egyptian house-
hold consisted of five persons,
samples of approximately 1,000
urban households and 1,000
rural households were randomly
selected. These households con-
stituted, in effect, a sample of ap-
proximately 4 percent from each
area. All age groups were repre-
sented in the sample studied,
except for the great majority of
those under 5 years of age for
whom it was difficult to get relia-
ble data under conditions of the
survey. All examinations were
given in the homes.

Phase 2
Phase 2 was concerned with

prevalence rates as derived from
study of self-selected samples of
the urban and rural populations.
After phase I had been com-
pleted, an attempt was made to
set up a blindness register cover-
ing the total population in the
urban and rural areas selected for
study in phase 1. On the average,
an 18-month interval separated
the starting dates for phases 1
and 2. Publicity, offering visual
examinations (exactly like those
given to members of the random
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samples in phase 1) to any inter-
ested residents, was directed to
the urban and rural areas. Exam-
ination teams set up conveniently
located clinics for this purpose
and also made these examina-
tions available at times suitable
for those who found it inconven-

ient to come during working
hours.

Results
In phase 1 only 18 of some

1,000 urban households refused
to cooperate. In the rural areas
not a single household failed to

cooperate. It is estimated that in
phase 2 about 60 percent of the
urban population self-selected
themselves to be examined; in the
rural area the estimate is about
53 percent.

Table 1 shows the percent dis-
tribution by age, sex, and urban-

Table 1. Percentage distribution of persons examined in urban and rural areas, by age group and sex in
phase 1 (random sample) and in phase 2 (self-selected sample)

Urban Rural Total
Age group

(years) Male Female Both Male Female Both Male Female Both
sexes sexes sexes

Phase I
Number screened.2,087 3,062 5,149 2,879 2,956 5,835 4,966 6,018 10,984

Under1.16.7 12.4 14.2 12.6 10.4 11.5 14.3 11.5 12.8
10-19 . .33.4 32.5 32.9 31.2 28.0 29.6 32.2 30.3 31.1
20-29 . .12.4 17.6 15.5 12.3 17.9 15.1 12.3 17.7 15.3
30-39 . .12.4 16.0 14.6 15.9 21.4 18.7 14.4 18.7 16.8
40-49 . .11.5 9.8 10.5 13.8 11.1 12.4 12.8 10.4 11.5
50-59 . .8.0 6.6 7.2 8.6 7.0 7.8 8.4 6.8 7.5
60 or older . .5.5 5.0 5.2 5.6 4.2 4.9 5.5 4.6 5.0

Phase 2
Number screened. 40,716 36,112 76,828 36,201 31,325 67,526 76,917 67,437 144,354

Under 10 .17.6 19.1 18.3 12.6 9.4 11.1 15.3 14.6 14.9
10-19 .42.2 35.9 39.2 38.3 28.8 33.9 40.4 32.6 36.7
20-29 .11.2 13.2 12.2 13.8 19.3 16.3 12.4 16.0 14.1
30-39 .10.2 13.6 11.8 16.0 19.2 17.5 13.0 16.2 14.5
40-49 .10.7 8.7 9.7 9.8 9.6 9.7 10.3 9.1 9.7
50-59 .5.1 6.2 5.6 6.2 7.6 6.8 5.6 6.9 6.2
60 or older .2.9 3.4 3.1 3.3 6.0 4.6 3.1 4.6 3.8

Table 2. Percentage distribution of urban and rural residents confirmed as blind, by age group and sex
in phase 1 (random sample) and in phase 2 (self-selected sample)

Urban Rural Total
Age group (years)

Male Female Both Male Female Both Male Female Both
sexes sexes sexes

Phase 1
Number blind .25 48 73 89 164 253 114 212 326

Under 1 0 .8.0 ..... 2.7 2.2 0.6 1.2 3.5 0.5 1.5
10-19 .4.0 4.2 4.1 5.6 4.9 5.1 5.3 4.7 4.9
20-29 . . . .5.6 2.4 3.6 4.4 1.9 2.8
30-39 .8.0 10.4 9.6 6.7 9.1 8.3 7.0 9.4 8.6
40-49 .12.0 10.4 11.0 7.9 11.6 10.3 8.8 11.3 10.4
50-59 .24.0 25.0 24.7 25.8 30.5 28.8 25.4 29.2 27.9
60 or older .44.0 50.0 47.9 46.1 40.8 42.7 45.6 42.9 43.9

Phase 2
Number blind .229 344 573 398 895 1,293 627 1,239 1,866

Under 10 .0.4 ........ 0.2 1.8 0.3 0.8 1.3 0.2 0.6
10-19 .6.6 0.6 3.0 4.0 3.6 3.7 5.0 2.8 3.5
20-29 .6.6 2.0 3.8 7.3 3.1 4.4 7.0 2.8 4.2
30-39 .3.0 3.8 3.5 8.5 5.8 6.7 6.5 5.3 5.7
40-49 .10.0 4.9 7.0 10.8 7.9 8.8 10.5 7.1 8.2
50-59 .20.1 19.5 19.7 21.1 26.5 24.8 21.7 24.5 23.3
60 or older .53.3 69.2 62.8 46.5 52.8 50.8 49.0 57.3 54.5
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rural residence of those examined
in the random sample and the
self-selected sample.

In phase 1 the percent of per-

sons under 20 years that were ex-

amined was significantly less than
in phase 2, while the percent of
those 50 years and over was sig-
nificantly greater. Furthermore,

the percent of females examined
in phase 1 significantly exceeded
the similar percent examined in
phase 2. These differences would
be in the direction of explaining
why a higher crude blindness rate
would be expected in phase 1
than in phase 2.

Table 2 shows the percent dis-

tribution of persons confirmed as

blind by age, sex, and urban-ru-
ral residence in both phases.
Table 3 presents, in percent dis-
tribution, unadjusted and age-ad-
justed blindness prevalence rates
per 1,000 persons examined for
major affection groups by urban-
rural residence and sex in the

Table 3. Unadjusted and age-adjusted blindness prevalence rates per 1,000 persons examined in phase 1
(random sample) and phase 2 (self-selected sample), by affection group, residence, and sex

Male Female Both sexes

Major affection group 1 Unad- Age- Unad- Age- Unad- Age-
Percent justed adjusted Percent justed adjusted Percent justed adjusted

rate rate rate rate rate rate

Phase I
Urban total ................. ............ 25 12.0 9.8

Glaucoma (excluding congenital)........ 4.0 .5 .4

Myopia .............................. 16.0 1.9 1.7

Keratitis ............................. 32.0 3.8 3.2

Cataract ............................. 36.0 4.3 3.2
Uveitis......................................................
Retinal degeneration.........................................
Other retinal affections ................ 4.0 .5 .4

Optic nerve atrophy ................ 4.0 .5 .5

Unknown ............................ 4.0 .5 .4

Rural total..................
Glaucoma (excluding congenital)........
Keratitis...........................
Cataract.............................
Uveitis ..............................
Retinal degeneration ................
Other retinal affections...............
Optic nerve atrophy..................
All other affections..................

Phase 2
Urban total.................
Glaucoma (excluding congenital)........
Myopia............................
Keratitis.............................
Cataract.............................
Uveitis ..............................
Retrolental fibroplasia...............
Retinal degeneration ................
Other retinal affections...............
Optic nerve atrophy..................
Multiple affections ...................
Unknown............................
All other affections..................

Rural total.............................
Glaucoma (excluding congenital)........
Myopia..............................
Keratitis.............................
Cataract .............................
Uveitis ............................
Retinal degeneration ................
Other retinal affections...............
Optic nerve atrophy..................
Multiple affections ..................
Unknown ............................
AU other affections..................

89
9.0

49.4
31.5
1.1
3.4
1.1
3.4
1.1

229
13.5
7.0

22.3
25.3
2.6
6.6
1.3
7.1
.4

2.6

10.5

398
9.8
1.5

54.0
28.4
1.3
1.8
.5

1.0
.5
.2

1.0

30.9
2.8

15.3
9.7
.3

1.0
.3

1.0
.3

24.3
2.0

12.3
6.9
.4
.9
.2

1.2
.4

48 15.7
6.2 1.0
10.4 1.6
31.2 4.9
37.5 5.9
2.1 .3
2.1 .3
4.2 .7
4.2 .7
2.1 .3

164 55.5
6.1 3.4

57.3 31.8
34.8 19.3

14.0
.9

1.4
4.4
4.9
.2
.4
.5

1.0
2.1

50.7
3.1

28.8
17.7

. . . . . . . . . . . . . . . . . . . . . . . .............

........................

*. .. . . .. . .. . .

........ .........................@...i.....
I.1.0 .

5.6 7.1 344 9.5 10.7
.8 1.0 9.9 .9 1.1
.4 .5 6.4 .6 .7

1.2 1.5 19.8 1.9 2.1
1.4 1.9 52.6 5.0 5.6
.1 .2 2.9 .3 .3
.4 .4 2.0 .2 .2
.1 .1 1.4 .1 .1
.4 .5 .6 .1 .1

20 20 1.4 .1 .2
........... .3 20 20
.1 .2 1.7 .2 .2
.6 .8 .9 .1 .1

11.0 12.1 895 28.6 21.5
1.1 1.2 9.5 2.7 2.0
.2 .2 .8 .2 .2

5.9 6.3 54.3 15.5 12.1
3.1 3.6 32.0 9.1 6.4
.1 .2 1.3 .4 .3
.2 .2 .4 .1
.1 .1 .2 .1 .1

.1 .1 .3 .1 .1

.1 .1.

20 20 .7 .2 .1

.1 .1 .3 .1 .1
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14.2
.8

1.7
4.5
5.2
.2
.2
.6
.6
.4

43.4
3.1

23.6
14.6

.2

.5

.2

.5

.7

12.3
.8

1.7
3.9
4.1
.1
.2
.5
.6
.4

36.2
2.5
19.8
11.8

.2

.4

.1

.7

.7

73
5.5

12.3
31.5
37.0
1.4
1.4
4.1
4.1
2.7

253
7.1

54.5
33.6

.4
1.2
.4

1.2
1.6

573
11.3
6.6

20.8
41.7
2.8
3.8
1.4
3.5
1.0
.2

2.1
4.7

1,293
9.6
1.0

54.2
30.9
1.3
.8
.4
.5
.2
.5
.5

7

1

3

2 0

5

2 0

'.5 8.8
.8 1.0
.5 .6
.5 1.8
.1 3.8
.2 .2
.3 .3
.1 .1
.3 .3
.1 .1

20

.2 .2

.4 .4

.1 17.2

.8 1.6

.2 .2
).4 9.4
.9 5.2
.2 .2
.2 .2
.1 .1
.1 .1

20

.1 .1

.1 .1

I "Standard Classification of Causes of Severe Vision Impairment and Blindness," 1965 revision.
2 Rate less than 0.05.
NOTE: Number of persons in various population subgroups is italicized.



two phases. The unadjusted rates
were age-adjusted using, as a
standard population, the age dis-
tribution of persons comprising
both phases.

It was believed that age adjust-
ing might make more meaningful
any comparisons between the
rates based on random and self-
selected samples. For instance,
although self-selection has been
shown (1) to result in decreased
percents of older men and
women in urban and rural areas
and in decreased percents of fem-
ales in both areas when com-

pared with random selection, it is
conceivable that the smaller per-

cents may be true for some spe-
cific affections and not for others.
The question then is to determine
whether age adjustment decreases
the difference significantly be-
tween rates based on random
selection and those based on
self-selection and, if so, for what
affections and etiologies.

It is evident from table 3 that
the unadjusted rates based on a
self-selected sample are generally
lower than similar rates based on
a random sample. Even when the
rates are age-adjusted, thus elimi-
nating the effect of age on the
unadjusted or crude rate, the
self-selected sample rates are

lower than those of the random
sample rates. Age adjusting does,
however, generally decrease the
differences between the two sets
of rates by decreasing phase 1
rates and increasing those of
phase 2.

Rates for females exceeded
those for males for cataract and
keratitis in both urban and rural
areas, irrespective of method of
sampling. This was true for both
the unadjusted and adjusted
rates. Cataract and keratitis had
the highest unadjusted and age-
adjusted rates respectively in
both phases among urban males
and females. In rural areas for

Table 4. Unadjusted and age-adjusted blindness prevalence rates per 1,000 persons examined in phase 1
(random sample) and phase 2 (self-selected sample), by etiology group, residence, and sex

Male Female Both sexes

Major etiology group 1 Unad- Age- Unad- Age- Unad- Age-
Percent justed adjusted Percent justed adjusted Percent justed adjusted

rate rate rate rate rate rate

Phase I
Urban total ............................ 25 12.0 9.8 48 15.7 14.0 73 14.2 12.3

Infectious diseases ..................... 32.0 3.8 3.2 31.2 4.9 4.3 31.5 4.5 4.0
Diabetes ............................. 4.0 .5 .4 4.2 .7 .6 4.1 .6 .5
Senile degeneration .................... 36.0 4.3 3.2 37.5 5.9 4.9 37.0 5.2 4.2
Prenatal influence ..................... 4.0 .5 .3 2.1 .3 .4 2.7 .4 .4
Unknown to science ................... 4.0 .5 .4 6.2 1.0 .9 5.5 .8 .7
Not reported or determined ............ 20.0 2.4 2.3 18.8 2.9 2.7 19.2 2.7 2.5

Rural total ............................. 89 30.9 24.3 164 55.5 50.7 253 43.4 36.2
Infectious diseases ..................... 49.5 15.3 12.3 57.3 31.8 28.8 54.5 23.6 19.8
Injuries, poisonings ... .1.2 .7 .8 .8 .3 .3
Senile degeneration .................... 30.3 9.4 6.6 33.6 18.6 17.0 32.4 14.1 11.3
Vascular diseases ...................... 1.1 .3 .3... ....4 .2 .1
Prenatal influence ..................... 5.6 1.7 1.7 1.8 1.0 1.0 3.2 1.4 1.4
Unknown to science ................... 9.0 2.8 2.0 6.1 3.4 3.1 7.1 3.1 2.5
Not reported or determined ...... ...... 4.5 1.4 1.4 ........................ 1.6 .7 .8

Phase 2
Urban total ............................ 229 5.6 7.1 344 9.5 10.7 573 7.5 8.8

Infectious diseases ..................... 24.0 1.4 1.6 20.6 2.0 2.1 22.0 1.6 1.9
Injuries, poisonings .................... 4.4 .2 .3 2.6 .2 .3 3.3 .2 .2
Diabetes . . .2.0 .2 .2 1.2 .1 .1
Senile degeneration .................... 35.4 2.0 2 .7 52.0 5.0 5.6 45.4 3.4 4.1
Prenatal influence ..................... 8.3 .5 .6 8.1 .8 .8 8.2 .6 .7
Unknown to science ................... 13.1 .7 1.0 9.0 .8 1.0 10.6 .8 .9
Not reported or determined ............ 14.8 .8 .9 5.5 .5 .6 9.2 .7 .9

Rural total ............................. 398 11.0 12.1 895 28.6 21.5 1,293 19.1 17.2
Infectious diseases ..................... 54.3 6.0 6.3 54.6 15.6 12.2 54.5 10.4 9.4
Injuries, poisonings .................... 1.0 .1 .1 .8 .2 .2 .8 .2 .2
Senile degeneration .................... 27.9 3.1 3.5 31.8 9.1 6.4 30.6 5.9 5.2
Vascular diseases .. . ..1 2 20 .1 2 0 2 0
Prenatal influence ....................3.0 .3 .4 1.0 .3 .2 1.6 .3 .3
Unknown to science ................... 10.8 1.2 1.4 9.6 2.7 2.0 10.0 1.9 1.7
Not reported or determined ............ 3.0 .3 .4 2.0 .6 .5 2.3 .4 .4

1 "Standard Classification of Causes of Severe Vision Impairment and Blindness," 1965 revision.
2 Rate less than 0.05.
NOTE: Number of persons in various population subgroups is italicized.
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each sex, the unadjusted and ad-
justed prevalence rates for kerati-
tis were highest in phases 1 and 2
followed by those for cataract.
The rank of these two affection
groups was reversed in the urban
areas.

It thus seems that, although
age adjusting acts in the direction
of decreasing differences between
the prevalence rates of phases 1
and 2, it does not remove all dif-
ferences. It will remain to be
seen whether the differences that
are not removed completely are
those that could be attributed to
chance alone.

Table 4 shows the percent dis-
tribution of unadjusted and age-
adjusted blindness prevalence
rates per 1,000 persons examined
for major etiology groups by
urban and rural residence and
sex in each phase. This table re-
flects the etiological antecedents
of the affections tabulated in
table 3. In urban areas, whether
the sample was random or self-
selected, senile degeneration had
the highest unadjusted and ad-
justed prevalence rates in each

sex, followed by those for infec-
tious diseases, including tra-
choma. This finding is not sur-
prising because almost all cases
of cataract were considered to
have senile degeneration as the
etiology, just as almost all cases
of keratitis were considered to be
due to infectious diseases. It
should be recalled that in urban
areas cataract and keratitis had
the highest prevalence rates.
Rates for those affections were
greater among females than
among males in each phase as
they were for their respective
etiologies.

In rural areas in each phase,
infectious diseases had the high-
est prevalence rate in each sex,
followed by that of senile degen-
eration. This ranking of etiologies
is the reverse of that in the urban
areas. In rural as in urban areas,
rates for females for infectious
diseases and senile degeneration
exceeded those for males.

Statistical significance of the
difference in prevalence rates be-
tween the two samples was tested
with the t-test at the 5 percent

level. Table 5 presents differences
in unadjusted and in age-adjusted
blindness prevalence rates be-
tween the random sample and the
self-selected sample per 1,000
persons examined by major
affection group, urban-rural resi-
dence, and sex.

In urban areas the age-ad-
justed rate (all affections com-
bined) for the random sample is
not significantly greater than that
of the self-selected sample for
each sex, although this finding is
not true for the unadjusted rates.
However, for each sex the phase
1 rates for keratitis and optic
nerve atrophy are significantly
greater than the similar rates for
phase 2. In urban areas the age-
adjusted keratitis rate for phase 2
was 53.1 percent lower for males
than the similar rate for phase 1;
for females the decrease was 52.3
percent.

In rural areas the overall age-
adjusted phase 1 rate, as well as
the unadjusted one, was signifi-
cantly greater than that of phase
2 for each sex. The rates for each
sex for keratitis and cataract in

Table 5. Differences between random and self-selected samples in unadjusted and age-adjusted blind-
ness prevalence rates per 1,000 persons examined by urban-rural residence, sex, and affection group

Differences 2 in urban samples in Differences 2 in rural samples in-

Major affection group 1 Unadjusted rates Age-adjusted rates Unadjusted rates Age-adjusted rates

Male Female Male Female Male Female Male Female

Glaucoma (excluding congenital).......... -0.3 0.1 -0.6 -0.2 1.7 0.7 0.8 1.1
Myopia ................................ 1.5 1.0 1.2 .7 -.2 -.2 -.2 -.2
Keratitis ............................... 2.6 3.0 1.7 2.3 9.4 16.3 6.0 16.7
Cataract ............................... 2.9 .9 1.3 -.7 6.6 10.2 3.3 11.3
Uveitis ... -.1 0 -.2 -.1 .2 -.4 .2 -.3
Retrolental fibroplasia ........ ........... -.4 - .2 - .4 - .2 (3) (3) (3) (3)
Retinal degeneration ........ ............ -.1 .2 -.1 .3 .8 -.1 .7 -.1
Other retinal affections ................... .1 .6 -.1 .4 .2 -.1 . I -.1
Optic nerve atrophy .......... ........... .5 .6 .5 .8 .9 -.1 1.1 -.1
Multiple affections ...................... (3) 4 0 (3) 4 0 - . 1 (3) - . 1 (3)
Unknown .............................. .4 . I . 2 . 1 40 -.2 40 -.2
All other affections ...................... -.6 -.1 -.8 -.1 .2 .9 .3 1.0

Total ............................ 6.4 6.2 2.7 3.3 19.9 26.9 12.2 29.2

"'Standard Classification of Causes of Severe Vision Impairment and Blindness," 1965 revision.
2 Minus sign indicates that the self-selected sample rate exceeds the random sample rate.
Rates in both random sample and self-selected sample are zero.
Difference between the random sample rate and self-selected sample rate is less than 0.05.
NOTE: Differences in boldface type are statistically significant at the 5 percent level.
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Table 6. Differences between random and self-selected samples in unadjusted and age-adjusted blindness
prevalence rates per 1,000 persons examined, by urban-rural residence, sex, and etiology group

Differences 2 in urban samples in Differences 2 in rural samples in-

Major etiology group 1 Unadjusted rates Age-adjusted rates Unadjusted rates Age-adjusted rates

Male Female Male Female Male Female Male Female

Infectious diseases ....................... 2.4 2.9 1.6 2.2 9.3 16.2 6.0 16.6
Injuries, poisonings ...................... -.2 -.2 -.3 -.3 -.1 -.5 -.1 .6
Diabetes ............................... .5 .5 .4 .4 (3) (3) (3) (3)
Senile degeneration ...................... 2.3 .9 .5 -.7 6.3 9.5 3.1 10.6
Vascular diseases ........................ (3) (3) (3) (3) .3 4 0 .3 4 0
Prenatal influence ............ ........... 0 -.5 -.3 -.4 1.4 .7 1.3 . 8
Unknown to science ..................... -.2 .2 -.6 -.1 1.6 .7 .6 1.1
Not reported or determined ...... ........ 1.6 2.4 1.4 2.1 1.1 -.6 1.0 -.5

Total .............................. 6.4 6.2 2.7 3.3 19.9 26.9 12.2 29.2

"Standard Classification of Causes of Severe Vision Impairment and Blindness," 1965 revision.
2 Minus sign indicates that the self-selected sample rate exceeds the random sample rate.
3 The rates in both random sample and self-selected sample are zero.
'The difference between the random sample rate and self-selected sample rate is less than 0.05.
NOTE: Differences in boldface type are statistically significant at the 5 percent level.

phase 1 were significantly greater
than those in phase 2. The over-
all adjusted male rate for phase 2
was 50.2 percent lower than the
male rate in phase 1; for females
the similar decrease was 57.6
percent. Comparable decreases
for unadjusted rates were, for
males, 64.4 percent, and for fe-
males, 48.5 percent. Concerning
specific affection groups, the ad-
justed phase 2 rate for cataract
for males was decreased 47.8
percent, for females, 63.8 per-
cent; and for keratitis, it de-
creased 48.8 percent in males
and 58.0 percent in females.

It would appear from the fore-
going results that only for kera-
titis are the age-adjusted, affec-
tion-specific rates for each sex in
urban and rural areas signifi-
cantly greater in phase 1 than in
phase 2. Other adjusted, affec-
tion-specific rates, such as for
cataract, myopia, optic nerve
atrophy, and so forth, may be
significantly greater in phase 1
for one sex or the other and for
either urban or rural areas. Fi-
nally, for still other affections,
there are no significant differ-
ences between the phases for ei-
ther sex in urban or rural areas.

Table 6 shows the differences
between random and self-selected
samples in unadjusted and in
age-adjusted blindness prevalence
rates per 1,000 persons examined
by major etiology group, urban-
rural residence, and sex. In urban
areas there are no statistically
significant differences for either
sex between the overall age-ad-
justed rates (all etiologies com-
bined) of the random or self-se-
lected samples. This is also true
for the overall adjusted rates for
major affections in table 5. The
age-adjusted rate for etiology
"not reported or determined"
(the etiology usually given for
optic nerve atrophy) was signifi-
cantly greater in each sex for
random sampling than that for
self-selected sampling. In this in-
stance, the rate for the self-se-
lected sample was decreased in
males 60.9 percent and in fe-
males, 77.8 percent.

In rural areas the overall age-
adjusted rate (all etiologies com-
bined) shows, as was evident for
major affections in table 5, that
in each sex random selection re-
sults in a significantly higher
age-adjusted rate than does self-
selection. Statistically significant

differences are found in each sex
between the random sampling
and self-selected sampling rates
for the specific etiologies of infec-
tious diseases (the usual etiology
for keratitis), senile degeneration
(the usual etiology for cataract),
and prenatal influence. For infec-
tious diseases the male age-ad-
justed rate based on self-selection
was 48.8 percent lower than the
rate based on random sampling,
the female rate, 57.6 percent.
For senile degeneration the male
rate was 47.0 percent lower, the
female rate 62.4 percent; for
prenatal influence, the decrease
in rate was 76.5 percent for
males, for females, 80.0 percent.

The differences in etiology-
specific, age-adjusted prevalence
rates between random sampling
and self-selected sampling reflect
to a large extent, especially in
rural areas, the differences shown
in table 5 for affection-specific,
age-adjusted prevalence rates.

Discussion
It is evident from the data that

the blindness prevalence rates for
certain specific affections and
etiologies of self-selected samples
are statistically significantly lower
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than of those randomly selected,
even when age-adjusted rates are
compared. This difference is gen-
erally true whether the sex be
male or female, and it also holds
true for urban and rural residents
for keratitis, for urban residents
for optic nerve atrophy, and for
rural residents for cataract. It is
also true for urban residents for
etiologies "not reported or deter-
mined" and for rural residents
for infectious diseases, senile de-
generation, and prenatal influ-
ence.
The data indicate that those

affections ranking first and
second in prevalence rates in a
random sample are also those
that are first and second in prev-
alence rates in a self-selected
sample, although at a reduced
magnitude. The same phenome-
non appears in the prevalence
rates of specific etiologies.

In urban areas the prevalence
rate for cataract is the highest,
whether unadjusted or age-ad-
justed, for each sex, followed by
that for keratitis. In rural areas,

the situation is reversed with ker-
atitis having the highest rate for
each sex, followed by that for
cataract. The prevalence rates for
specific etiologies of these affec-
tions mirror the same facts.

It would thus appear that, for
the more prevalent affections,
even after adjusting for age dif-
ferences in populations at risk,
the self-selection process among
the blind acts in the direction of
excluding a significant percent of
keratitic blind and, except for
urban residents, of cataractic
blind. The decrease in rates ap-
pear to be more marked among
females than among males. This
decrease means a smaller propor-
tion of the blind females, com-
pared with the males, self-select
themselves for visual examina-
tion. Why those with certain af-
fections should stay away from
visual examination in greater pro-
portions than those with other
affections is not known. Whether
such decreases exist because
those not coming for examination
may represent minimum or max-

imum visual impairment within
the definition of blindness or
those that for one reason or
another are unable or unwilling
to report for examination is not
clear. At any rate, it is clear that
age does not appear to be the
factor solely responsible for the
lower self-selection rates.
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The results of a house-to-house vision screening

survey of a 4 percent random sample of house-
holds (consisting of approximately 11,000 per-
sons of all ages and socioeconomic levels) in some
urban and rural areas in and around Alexandria,
Egypt, were compared with the results of a self-
selected sample of approximately 145,000 persons
in the same geographic area. A total of 326 per-
sons were confirmed as blind by an ophthalmolo-
gist in the random sample (blindness prevalence
rate of 29.7 per 1,000 examined) and 1,866 were
so confirmed in the self-selected sample (blind-
ness prevalence rate of 12.9 per 1,000 examined).

The self-selected sample was characterized by
statistically significant decreases in age-adjusted

blindness prevalence rates due to keratitis in each
sex in both urban and rural areas and to cataract
in rural areas when compared with similar rates
derived from the randomly selected sample. Simi-
lar findings were in evidence for each sex for the
specific etiologies underlying keratitis and cata-
ract, namely, infectious diseases and senile degen-
eration.

Those affections that were first and second in
magnitude of rate in each sex,in both urban and
rural areas in the random sample maintained their
respective rank but with reduced magnitude in the
self-selected sample. Similar findings for their
respective etiologies were in evidence.
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