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(Conltinued)
Chronic Septicaemia.

Chronic septicaemia was the fotirth most important cause of
b)lindness and accounted for 345 cases or 1072 per cent. of the
total. Both eyes were similarly affected in 312 instances. The
sexes were equally affected. The mean age of onset was 33 9 years
and that of blindness 463 years. The actual age distribution is
given in Appendix Table E and shows that apart from the first
few years the onset of the condition is strikingly evenly distributed

" This report was intended for publication in the Special Reports Series of the
Medical Research Council, but the subsequent advent of restrictions upon the issue
of official publications without immediate bearing. upon tbe war effort made it
impossible for the Council to publish it during the war. It has therefore been
released for publication in this journal."
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386 JOHN MARSHALL AND H. E. SEILER

throughout life, whereas as- regards-onsetof bl-indness th&numers
rise as age advances.. The Kahn test was positive in,only one
case, but it must be remembered that this test was used as a
criterion of diagnosis. 'The eye defects found were:

Uveitis ...... ... ... 258 cases
Retinitis Prraliferans, etc 24 cases
Optic Nerve Atrophy. 30 cases
keratitis, Ulcerative .18 cases
Keratitis, Interstitial ..... ..........,....... 6 cases
Keratitis, Other .6 cases
Intra-Ocular Haemorrhage . ; . .... 2 cases
Other .1 case

V A study of the cases attributed to chronic septicaemia, focal
sepsis or to auto-intoxicati-on shows that this group has been used
as a convenient diagnosis for the classification of a large number
of cases whose precise aetio'logy was not clear. The defects in
the cases so grouped have in common the appearance 'of inflam-
matory'reaction in the tissues Qf the eye. . It includes cases of
uveitis not definitely attributable to syphilis, tuberculosis or other
specific cause; cases of retinitis with exudate -and 'tissue prolifera-
tion not'due-to-diabetes, nephritis or vascular disease etc.; cases
of secondary optic nerve atrophy in which there was no evidence
of -central nervous system disease or other cause and cases of
keratitis not attributable to exogenous infection, syphilis, tuber--
culosis etc. It, probably includes many cases in which- a more
"detailed examination than was possible at the certifying clinic
would have given a' precise aetiology. It may be men-tioned that
in continental circles many of the cases in this group would have
been considered tubercular in origin.

Injuqry.
Analysis of the causes of blindness in the present series shows

that injury was responsible in- 64 per cent. of the second eyes
and 102 6f the first eyes for loss of vision. Previous investigations
into the causation of blindness in Glasgow and South-West Scot-
land have shown wide differerqces between the proportion of cases
regarded as due to trauma.- Freeland Fergus (1926), for example,
found 18-25. per cent. of his cases blind as thp result of injury,
while only 7 per cent. of the cases reported by Marshall and Smith
were placed. in this category. The latter' based their analysis on
~the cause of blindness in the; second eye only, and, if 'this classi-
fication is adopted, no material difference is observed between
their results and that of the present investigation. Such a classi-
'fication, however, cannot be regarded as demonstrating the true
relationship of injury to blindness. This fact is emphasised by
the following, statement- in which the 366 'cases of loss of vision
associated with acci'dents are analysed:
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STATISTICAL AIALYSIS OF 3,219 PERSONS CERTIFIED BLIND *387

Percentage of
Cases Total Cases

Blindness due to Injury in Both Eyes.. 101 3-4
Blindness due to Injury complicated by

Sympathetic Ophthalmia .67 2.08
Blindness due to Injury in the First

Eye, Other Conditions Second Eye 158 4.91
Blindness due to Injury in the Second

Eye, Other Conditions First Eye 29 0.90
Blindness due to Sympathetic Ophthal-

-mia following Operations 11 0 34

All cases associated with Injury ... 366 11-37

Traumatic conditions alone or conditions directly resulting from
injury caused blindness in only '168 cases or 5-22 per cent. of the
total. A further 187 cases became blind as a result of injury asso-
ciated with other causes. The more important causes of blindness
in the tininjured eye were cataract (47 cases), myopia (40 cases),
glaucoma (13 cases), uveitis (21 cases), vascular diseases of retinal
vessels (13 cases), and keratitis (16 cases). It.- will be observed
that in the great proportion of cases the conditions causing blind-
ness in the uninjured eye are predominantly binocular in nature
and would almost certainly have given rise to loss of vision in
both eyes even if not complicated with injury. Therefore, injury
in most of, these 187 cases can be regarded only as a factor of
incidental importance in SQ far as the question of total loss of
vision is concerned.
The facts given show that in the present i'nvestigation only 168

cases or 5-22 per cent. of the total were strictly speaking blind
as the result of traumatic conditions. This figure is considerably
lower than that recorded in some aetiological surveys of blindness.
Thus the returns furnished by the Scottish Board- of Health, to
the Departmental Committee on the Causes and Prevention of
Blindness showed that of the blind on the regi-ster at April, 1922
loss of vision in 7 2,per cent. was 'due to industrial accidents alone,
while the'analysis of 2,1100 cases on the- roll for England and Wales
made in 1918,and quoted by the same Committee classified 123
per cent. of the cases as blind from all forms of injury. Resnick
and Carris (p: 3) note that of the 100,000 blind in the United States
approximately' 15,000 are the ind-ustrial blind. -The present in-
vestigation would appear t6 indicate, therefore, that, at least in
so far as Glasgow and South-West Scotland-is concerned, trau-'
matic conditions do not occupy as prominent a position in the
causation of total blindness as these figures indicate. While this
is so,' it should be emphasised that these remarks' refer to total
blindness from injury, and it is not possible to-assess the influence
which injury affecting one eye only may have exerted on the
second aetrological factor-. Further,' the loss of vision in the one
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388 JOHN MARSHALL AND H. E. SEILER

eye by trauma resulted in a long period of defective vision before
complete blindness occurred. Thus- in the 158 cases blinded in
the first eyes by injury an average period of 23 years elapsed
between injury and loss of sight in one eye and total blindness.

Table XXIV shows the nature of the injury in the 355 cases
associated with accidents.

TABLE XXIV

Blind- Blindness
ness In

Blindness from One Eye Only.

i ~~~~~~~~~percent.
Industrial Injury ... 67 18 79 12 176 48E09
CEasual Injury ... 16 42a 56 i10 124 33C87WarTrauma ... 8 -- 1 l1 10 2 73
Birth TDrauma ... 3 - - 3 0@82
Sympathetic Oph-

thalmia following
O)peration ... - - 1 1il011 3*01

Not ascertained or a cent.
Combination ofi
Different Injuries 16 7 22 6 42 1i38

Total ..o ... 1 67 159 39 366

rhe great majority of industrial accidents (76 6 per cent.)
occurred, as would be expected, between the ages of 30 and 50
years, while more than 526 per cent. of those of a casual nature
took place during the school and pre-school period. It is of interest
to note that the age distribution of both industrial and casual
injuries in this investigation follows very closely that quoted by
the Departmental Committee on the Causes` and "Prevention of
Blindness.

Industrial Injury.-Accidents at work were alone responsible
for 170 cases or 46 per cent. of all cases of blindness from injury.
Both eyes were directly or indirectly affected in 85 cases, while
in 85 cases the vision of one eye only was lost. Industrial injury
in combination with other injuries was also a factor in the otlher
six cases. Thus, a total of 176 cases were associated with trauma
during industry. Fully two-thirds of all the cases were engaged
in mining or quarrying and in the metal industries. The numbers
falling to those two occupational orders are very similal-59 cases
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STATISTICAL ANALYSIS OF 3,219-PERSONS CERTIFIED BLIND 389

and 56 cases respectively-but when considered in relation to the
population at risk an important- difference is observed.

TABLE XXV

No. of Cases Ate of Blindness
of Blindness Number of per 10,000PersonsOccupation engage in

No. . Order Occupatins,(Census) One Occupations, OneBoth EeTtal Census, BothEy Toa1 ~eyeTo 1931 Eyes OlbysOnly Ol

3 Miining and
Quarrying
Occupations 36 23 59 72,124 4-99 3'19 8'18

7 MetalWorikers 218 28 56 145,397 1'93 1V93| 3 85
1/31 Gain'fully

Occupied 85 91 176 M,72,384 0Y73 0-78 1*5o

The occupational hazard as regards loss of vision among those
engaged in mining and quarrying is more than twice that of metal
workers. No other occupation bears comparison. The only two
which might be considered-Persons employed in Transport and
Commun-ication (16 cases) and Other and Not Defined Workers
(18 cases)-show rates of blindness of 1 47 and 1.39 respectively
per 10,000 occupied, which is below the average rate for all persons.
gainfully occupied.
No satisfactory statistics are at present available as to the relative,

frequenc,y of eye irnjuries in different occupations. It-is generally
considered, however, that the risk of eye injury is greatest amongst
those engaged in the Metal Working and Metal Producing In-
dustries, a fact which has been emphasised,by Resnick and Carris
(1924) and de Lapersonne (1937). if this is the case the present
analysis would appear to suggest that the nature of the injury
in these industries is not so liable to result in §ernous damage to
the eyes and complete loss of vision as that experienced by those
employed in mining and quarrying occupations. A study of the
nature of the industrial injuries producing blindness in the present
series lends support to this view.

Loss of vision in 28.4 per cent. of all cases was due' to explosions
and falls or blows to the head, while in 60 2 per cent. it was caused
by flying particles, tools, etc. When individual occupations are
examined the table brings into relief the striking difference in' the
nature of the industrial injury leading to, blindnes-in workers in
mining and quarrying as compared with metal workers. Thtis
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9JOAN MARSHALL. AND H. LE. SEILER-

TABLE XXVI

No. of Cases
- ~~~~of. Blindness

Occupation associated E Falls or Flying
Occupation Evith xplosions Blow to Burns Particles,

Industrial ~~He'ad Tools, etc.
Injury

Workers in Mining 5 - 2
and Quarrying 59 24- 7 28

Metal Workers ...t 56 5 6 8 37
Workers in Transport 1 2

* ~~~and Communication 16 2 2 i2 10
Other and not defined
.Worvers... ... 18 1 1 4 12
All Other Occupations 27 1 1 6. 19

Total... ... ... 176 33 1 17 20 106
- 18-7% 97% 11A4%. 602%

explosion and falls or blows to the head caused loss of sight in
525 per cent. of miners or quarry workers, while only 196 per
cent.- of the injuries in metal workers were of this nature. On the
other hand flying particles or tools, etc., and burns from molten
metal were responsible for 80-4 per cent. of the loss of vision in
metal workers, as compared with 475 per cent. in the case of
those engaged in mining or quarrying.

Casual Injury.-Blindness in both eyes resulted directly from
casual injury in 16 cases and in the other 42 cases from casual
injury complicated by sympathetic ophthalmia; this type of injury
was responsible for lo s of vision in one eye alone in. 66 instances.
The. causes of injury, as would be expected, were of a very varied
character, but it is worthy of note that blindness of both eyes
was caused in tVn cases by a fall or other head injury with resulting.
-optic nerve atrophy (8 cases) and traumatic cataract and detach-
ment of the retina in the remaining two cases.
Sympathetic Qphthalmia.-Sympathetic ophthalmia complicated

injury in 67 cases.and followed operation in a further 11 instances.
A striking difference is to be observed in the relationship of this
condition to casual as compared to industrial trauma. Thus sym-
pathetic ophthalmia was a factor in the production of total blind-
ness in 34 per cent. of cases of casual injury, while only 10 per
cent. of industial injuries were affected in this way. The average
age of onset of sympathietic ophthalmia in the second eye was 32

-.390
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STATISTICAL ANALYSIS OF 3;-219 PERSONS CERTIFIED BLIND 391

years -but it is -worthy- of note that the condition began in more
than half the cases between the ages of 5 and 30 years. The mean
age- of blindness from this condition was 35 years. MIales showed
a significant excess although the proportion i'n this sex was not
so high as in injury alone. It may be mentioned that enucleation
of the injured eye had been performed in 36 of the 44 -cases (82
per cent.) of casual injury, as compared with 10 of the 18 cases
(56 per cent.) of sympathetic ophthalmia associated with injury
at work, and in two of the five cases where the-actual nature of
the injury was not definitely ascertained.
War Injury.-There were only 8 cases included in the -present

series where blindness was attributed to war injury. It must be
remembered, however, that this figure does not give, an indication
of the war blinded in Glasgow and South-West Scotland because
such cases are in receipt of military . pensions and, generally
speaking, do not come to the Regional Clinic for examination.

Diabetes.-Diabetes was. the cause of blindness in 43 cases (13
per cent. of the total) all of which were binocularly affected. There
was a marked preponderance of the female sex, 81 per cent. being
women. This is characteristic of Jiabetic ocular affections in those
past middle life. 'In only two instances did the eye condition arise
before the age of 40 years,-these two cases falling into the age
group 16-29 years. The average age of onset of the condition
was 56 5 years and that of blindness 61 1 years. The eye defects
found were as follows-

Cataract .................... .................. 26 cases
Retinitis ......... 14 cases
Retro-bulbar Neuritis ..................................... 2 cases
Cortical Lesion ....................................... 1 case

As regards the cases of cataract, it is of course impossible to say
whether these were actually all examples of cataract resulting from:
diabetes or whether they included cases of senile catarct -in
-diabetics.

The examiners were of -the opinion that there was some prospect
of visual improvement in 20 of the 26 cases in which cataract was
present.

Vascular Diseases (Arteriosclerosis).
Vasoular disease, was recorded as the cau§e of blindness in 100

cases (3.1 per cent.), and in 79 instances both eyes were similarly
affected. This group includes conditions such'as senile macular
degeneration which might. be more properly attributed to old age.
The mean age of onset of the condition was 608 years and of
blindness 63 5 years. Males were significantly in excess, the
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392 JOHN MARSHALL AND H. E. SEXLER:
proportion of this sex being 78-2 per cent. The defects found
were:

Optic Nerve Atrophy ...................-...... 29 cases
Choroido-retinial degeneration .24 cases
Retinitis.... .... . 22 cases
Brain Lesions ........1 3 cases
Choroidal Sclerosis, etc .5 cases
Intra-ocular Haemorrhage .2 cases
Haemorrhagic Glaucoma ......................... .. 3 cases
Not Specified .2 cases

Intracranial Neoplasms.
There were 36 cases (1.1 per cept.) in which blindness was

attributed to brain tumour, in all of which both-eyes were similarly
affected. As would be expected the defect in the vast majority of
cases was optic nerve atrophy, only two cases being of different
nature. The mean ages of onset and blindness were 34 5 and 36
years respectively, the cases having a fairly even age distribution.
The sexes were equally affected. It is of interest to note that 13
of the cases had received previous surgical treatment.

Otheir Diseases of the Central Nervous System.
This category has been reserved for conditions of nervous origin.

which could- not be attributed to tumour, syphilis, vascular disease
or menin-gitis. It must be remembered, however, that neurological
examination at the Regional Clinic was not possible. There were
37 cases placed in this group, the defects found being optic nerve
atrophy' in 34 instances; cortical lesion in two instances, the
remaining case being one of lid paralysis.

OCULAR DEFECTS AND END RESUL.TS.
The 3,219 cases in this analysis have been studied so far mainly

from the point of view of the causes responsible for loss of sight.
Therescan, of course, be no question but that this aspect of the
problem is of paramount importance, and action directed towards
the elimination or reduction of these factors would be the most
satisfactory approach to the prevention of blindness. Unfortu-
nately, present knowledge does not permit of the application of
preventive measures to many of the important causes. This fact
does not mean, however, that no action is possiblie in cases of

- this nature, because by general or local treatment of the diseased
conditions resulting from these causes blindness may be pre'vented

* and, further, when actual loss of vision has occurred operative
measures may restore useful vision.

In view of this it is essential that any survey of blindness should
-- include information on three different aspects of the problem,

namely, the causes of blindness; the ocular diseases produced by
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STATISTICAL ANALYS1S OF 3,219 'PERSONS CERTIFI]D BLIND 393

those causes (designated eye defects in this report); and, lastly,
the end results of eye disease which have actually determined loss
of sight by interfering with the function of the visuo-sensory
apparatus. Another important reason for stating the eye defects
and end results is that in this way a more satisfactory comparison
is possible' between the results of different analyses of blindn'ess,
especially when the systems of classification used are not. of a
uniform nature.

At a later stage in this report the relationship of eye defects and
end results to the prevention and cure of blindness is dealt with,
but certain other information regarding these conditions may now
receive attention.

Defects.
The defects fou,nd in the 3,219 cases, together with the age and

sex distribution, mean age of onset and of blindness are shown
in extended form in Appendix Tables L and M, and again are
given in Appendix Table N in their relationship to the different
causes of blindness. It is interesting to note, however, that the
six classes shown below were responsible for almost three-quarters
of the cases.

Cataract and Aphakia ........................
Myopia .................

Optic Nerve Atrophy ................;

Ulcer of the Cornea ........................
Primary Glaucoma ..........................
Irido-cyclitis .................................

Cases-
568
525
380
316
280
279

2,348

Percentage of
Total Cases /

17.6
16-3
11.8 -

- 9.8
8-7,
8.7

729

Certain defects such as cataract, myopia, congenital anomalies,
injuries and glaucoma have been sufficiently considered under
"Causes," but particulars regarding the more important remAin-
ing defects may now be given.

Tlr,y17pqf th v (Inqrin.a an'nd f(nniuX"nr6tiv'it

Ulcer of the cornea (312 cases) and conjunctivitis (55 cases)
were responsible for blindness in 115 per cent. of the total cases.
The age distribu,tion shown in Appendix Table M demonstrates
that about two-thirds of these conditions arose before 15 years of
age. The most 'important causes were ophthalmia neonatorum (99
cases), phlyctenular disease (83 cases), local infection (77 cases),
infectious diseases (26 cases), trachoma (24 cases) and injury (22
cases). As would be expected, the end result in fully two-thirds
was corneal opacity, but in 75 cases the eyeball was destroyed or
removed.

I
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394 AfIHN MARSHAL-L AND H. E.: SEILERR

Interstitial Keratitis.
Loss of sight resulted in 95 cases (2.95 per cent.) from interstitial

keratitis. The most important cause was syphilis, 81 cases being
due to the congenital form and 5 cases- resulting from acquired
syphilis. Of the remainder; 7 were due to- unspecified endogenous

-disease and 2 to'tuberculosis. The proportion of females with
interstitial keratitis was 63 2 per cent., a rather surprising excess
considering the important part played by syphilis. The end re-sults
were:

Comeal Opacity .................................... 41 cases.
Occlusio-pupillae >. ................................... 23 cases
Cataract .14 cases
Choroiditis .11 cases
Optic Nerve Atrophy.2 cases
Enucleated Eye .3 cases
Unspecified ......1........................ I case

Endophthalmitis. -
Under this heading are included cases of sympathetic ophthalmia

and 'others in which the uveal tract and retina were involved.
Endophthalmitis was -recorded as the- defect in 81 cases or 252 a
per cent. of the total. The chief cause was sympathetic ophthalmia,
which was responsible for 80 per cent. of the cases blinded from
endophthalmitis. -

Iridocyclitis.
A total of- 279 cases (87 .per 'cent.) became blind as a result of

-iridocyclitis, the sexes being equally affected. The main causes
were chronic septicaemia (211 cases), congenital syphilis (23 cased),
and acquired syphilis (22 cases). The end results may be shown
as follows:

Occlusio-Seclusio ............. ; . ......... 81 cases
- ....Cataract. . 79 cases

Glaucoma .33 cases
Comeal Opacity . . 27 cases
Detachment of the Retina ...................... ........ 15 cases
Choroiditis .8 cases
Anophthalmos .34 cases
Opti'c Nerve Atrophy.2 cases

Degenerative Retinitis.
Degenerativ'e reti'nitis was the' defiect found-in 132 cases (4-1 per

cent.), of which two-thirds occurred in the male sex. The mean
age of onset was 34 7 years and of blindness 44, years. The main
causes of this defect were abiotrophy (66 cases), vascular diseases
(24- cases), " chronic septicaemia " (19 cases); and' syphilis (18
cases). The defect in more than two-thirds of the cases was there-
fore pigmentary degeneration of the retina,:
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Exudative Retinitis.
There were 49 cases (15 per cent.) with this defect, the chief

causes -being vascular disease (22 cases), diabetes (14 cases) and
nephritis, (4 cases), while one case was due to pregnancy.

Detachment of the Retinq.
Detachment of the retina was the defect in 35 cases, of whom

25 were males and 10 females. Five cases were due to injury.
There were 28 cases, however, where no definite aetiological origin
was found. The onset of the condition in two-thirds of this latter
group was before-50 years; the detachment was binocular in 24
cases and males predominated, 69 per cent. of the patients being
of this sex.

It is of importance to point out that, in addition to the 35 cases
where detachment. of the retina was recorded as the defect, there
were 114 cases where this fon'dition was a complication of other
defects. Myopia was the most important cause of this group,
accou-nting for 66 cases,. b5ut 20 cases occurred as a post-operative
complication, while: 22 cases were associated with choroiditis.

Choroiditis.
The defect in 109 cases was choroiditis and of these cases 58

per cent. were of the male sex. The most important causes were
chronic septicaemia (46 cases), congenital syphilis (26 case§), and
acquired syphilis (28 cases). Choroiditis was a complication in
a further 405 cases, in 288 of whom it was associated -with myopia.

Optic Nerve Atr6phy.'
Optic nerve atrophy was the third most important defect in the

present series, accounting for 380 cases or 118 per cent. of-the
total. The main causes were as follows:

Syphilis, Acquired ................;., 131 cases
Syphilis, Congenital .13 cases

- Chronic Septicaemia and Other Infectious
Conditions .45 cases

Intracranial Neoplasm .................................. 34 cases
-'Disease of the Central Nervous System. 33 cases
Meningitis ....... 32 cases
Vascular Disease ....................................... 28 cases
Abiotrophy ...... .-18 cases

Optic ne'rve atrophy :was in addition a comIplication or end result
in 249 cases, the chief cause of which was glaucoma (113 cases).-

End Results.
The following statement sets out the end results in 'the variouws

cases:
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396 JOHN MARSHALL AND H. W. SEILER

No. of -Percentage
End Result Cases of Total

Cataract .................................. . 1,046 32.50
Optic Nerve. Atrophy ............... 566- -17.58
Choroido-retinal Degeneration .......... 413 12-83
Corneal Opacity .......... 411 12-77
Anophthalmos and Phthisis Bulbi ... 235 7 30
Occlusio-Secluisio ......................... 1976.12
Detachment of Retina ............ 117 3.63
Glaucoma ... ... 99 3.08
*Congenital Conditions ..... 43 1-34
Cortical and Tract Lesions 1............ 11 0.34
Ptosis and Lid Conditions ......... 3 0-09
Intra-ocular Haemorrhage ........... 2 0.06
Others - . ... . . 76 2-36

All Cases .3,219 100-00

* Congenital c.pnditions such as buphthalmos, cataract, anophthalmos, etc., have
been excluded and are shown under other appropriate headings in the table.

It will be observed thlat cataract was by far the most common
end result, accoutnting for about one-third of the total cases. The
importance of this condition in relation to the possibility of restor-
ation of vision is dealt with in some detail in a later section of
this report.

V.-PREVENTION AND CURE OF BLINDNESS.
All (investigatibns -into the causation. of blindness have as their

ultimate object an attempt to collect idiformation which will assist
in the prevention or reduction of blindness. The present paper
cannot be considered complete, therefore, without some further
reference to this aspectof the subject, particularly in its relation-
ship to the cases which have, been analysedL
The measures by which the incidence of blindness may be

reduced cover a wide field, but, broadly speaking, they fall into
two main categories-preventive measures and curative measures.
Measures 'of prevention, strictly speaking, aim at the removal of
the actual causes of blindness; they include efforts-directed towYards
the improvement of environmental conditions and nutrition, edu-
cation in. social and general hygiene, the combating and control
of the venereal diseases, regulations designed to safeguard those
employed in' industry, and eugenics, all of which faIl within the
province of preventive medicine and are measures of what may
be called True Prevention. In addition, however, 'prevention in
'relation to blindness must take into account the efforts of general
medicine which by the successful treatment of bodily disease or
local ocular affections may prevent serious damage, to the eyes.
The attack in the latter cases is against disea-se as distinguished
from cause and for the presept purposes preventive measures of
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STATISTICAL ANALYSIS OF 3,219-PERSONS CFRTIFIED BLIND 397

this type m,ay be designated Prevention by Treatment in contrast
to true prevention. The second category, Curative Measures, deals
with the end results of disease which by interfering with function
have produced loss of vision and'have as their aim the restoration
of vision.

Present knowledge does not allow of the satisfactory adaptation
,of these different measures to all cases but their application in the
reduction of the number of the blind is well illustrated by a con-
sideration of a condition. such as ophthalmia neonatorum. Thus,
the campaign against the venereal diseases, the effective ante-natal
treatment of pregnant women suffering from gonorrhoea, and the
prophylactic- treatment of the eyes of the newly born play an)
important part in reducing the incidence of this disease by'attack-
ing the:cause. Further, shou'ld the eyes become affected, competent
local treatment may prevent damage resulting in visual defect;
-and, lastly, in certain instances where loss of vision has actually
occurred it may be possible'by operative measures, such as corneal
grafting, to restore vision.

It is obvious)y difficult to draw a hard and fast line between
what has so far been called true prevention and prevention by
treatment or, in certain instances, between preventive and curative,
measures, but these different categories are sufficiently clearly
defined to allow of their use for descriptive purposes. Accordingly,
the reduction of blindness in relation to the cases which have been
analysed may be considered under these three headings.

True Prevention.
It is extremely difficult to assess in a satisfactory manner the

influence on, the incidence of blindness of those factors which have
been included under the heading True Prevention. It may be of
interest, however, to consider what information bearing 'I5n the
subject is forthcom'ing from a study of the general trend of blind-
ness in Glasgow and South-West Scotland in the first place and
thereafter 9f the cases at present under analysis.
The number of blind persons on the Register of the Biitd for

Glasgow and South-XVest Scotlaind for each year since the passing
of the Blind Persons Act 1920, is given below in three age grou'ps
(Table XXVII).
The figures are obtained from the return of the Department of

Health' for Scotland of all registered blind persons. The total
number of the blind. on the Register increased steadily up to 1930,
since when it has remained more or less stationary although there
have been yearly fluctuations. When the blind at different age
periods are considered, it wilL be observed that the number of 'the
blind in the age group 16-49 years increased progressively from
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TABLE XXVII

Pre-School Training and Pension Age T
and Employment Period: Not otal

Year School Age: Period: 50 Years tad All Ages
0-15 Years 16-49 Years and Over

1921-, 203 975 1,250 2,428
1922 211 998 1,367 4 2,580
1923 206 *
1924 202 ' 1024 1,524 4' 2,754
1925 177- 1,087 1,645 4; 2,913
1926 169 1,110 1,772 3,05 1
1927 158 1,137 .1,921 3,216
1928 154 1,248 2,476 .3,878
1929 141 1,264 2,786 2 4,193
1930 141 1 ,336 2,856-- 4,333
1931 114 1,297 2,824 -_ 4235
1932 120 1,357 2,940 - 4,417
1933 112 1,342 2,802. 4,256
1934 101 1,276 - 2-638 4,015
1935 97, 1,256 2,692 - 4,045
1936 94 1,252 2,825 4,171
1937 89 1,258 3,002 4,34-9
1938 78 1,306 3,100 - '4,484

* Figures not available

-1921 to reach a maximum in 1932, since when the numbers have
tended to-decrease, while the' number of blind persons over-50
years of age has shown.a gradual but more or less steady increase.
The initial, increase in -both -these groups was probably more
apparent than real and- was due, to- the -better ascertainment of
blindness following the passing -of the Blind Persons Act and
the provisions made thereunder..
The table bring§ out very clearly the. striking and continued

fyail in b-lindness in the earlier years of life. It will be observed
that.the number of blind of 15 'years -and under was 203 or 2-56
per, 10,000 of the population of, this age in 1921, as compared with
114 or 148 per 10,000 in 1931, while in 1936 the -figures were 78
-and ,101 per 10,000;'. These figures of blindness in the,pre-school
and school period gain in importance when it is remembered that
offi.cial. returns in respect of children may. be rega-rded as reasonably
accurate,. Education Committees being responsible. for- blind
children ,of school age'.
The decline in. blindness in -the.earlier years has been noted in

other parts of the United Kingdom and has resulted from a variety

398
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STATISTICAL ANALYSIS OF 3,219 PERSONS CERTIFIED BLIND 399

Of causes, among which the declining birth-rate rust be included.
There can be no question, however, that certain diseases which
formerly' played -an important r6le-in the production of- blindness
in early life have either declined in incidence or the risk of resultant
loss of vision has been lessened. Chief 'among-these conditions
are ophthalmia neonatorum- and congenital syphilis. Iltustration
of the improvement as regards ophthalmia neonatorum (gono-
coccal). and congenital syphilis is afforded by the statistics of these
diseases over a period of years in Glasgow.- The number of new
cases among infants under one year receiving treatment for con--
genital syphilis in Glasgow is set-out in Table XXVIII.

TABLE XXVIII

New Cctses of Congenital Syphilis
under One Year in Glasgow

I
Rate

No of No. of CongenitalYar Cases Births Syphilis
per 1,000 Births

I~~~~~~~~~~~~~~~~~~~~~~~~~~0

1922
1923

.1924
1925
1-926
1927
1928
-1929
1930
1931
1932
1933
1934
1935.
-1936
1937

335
269
202
211
174
119
113
154
128
73
72
67
65
53
60
36

28,298
26,710
25,330
25,416
24,541
23,578
23,649'
22,799
23,322
22,9-26
22,732
21,361
21,822
22, 102
22,273
22,176

4

1 84
10 07
7*97 .- .
8'30
7713.
5'05
4 78
6'75
5.49
3'1&
317
Y314
2Z98
2 40
2'24
1V62

There has been a continuous fall in new cases of congenital
syphilis.from 1184 per 1,000births in 1922 to 162 in 1937;
As regards ophthalmia -neonatorum of- gonococcal origin, a

striking improvement has been observed in Glasgow, not only
in the actual number notified bit in the red-uction- in impaired
vision resulting from the disease. -This'improvement is clearly
shown in Table XXIX.

-1 . _1.-I-

1.

bl.

-1

L.
s
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400 JOHN MARSHALL AND H. E. SEILER-

TABLE XXIX.'
Notified Cases in Glasgow of Ophthalmia Neonatorum

(Goiiococcal) in Three Quinquennial Periods

Results, of T-reatment,
.0* jo *; ' ViXI~o

; 1932-6 1110290 15 14)I--I-t 2 2 0 1<

___~~ Blind mpaired

byesof all newly born iniantd.

Vision
o 0

Thr Elrmor thn5csso oooca ptamanoa

z, ~~~~~~~~0

torum~~~~~6.pr I,O. bith duigteqiqenilpro 972
and~~~~~~~the viio inlZe et ftenoiidcsswsete

0~~~~~~~~~~~~

yofallnewly born infants.showed U

andtheu viioipe-n15f hiei olper cent. of thentiie aseswsete

newlborinfntsshowd a allin te rae o ophtalmi nena

was there destruction or impairment of vision-. The improvement
iS continued in the more recent period and it is noteworthy that
of all the notified cases during 1932-36 only 2 cases showed some
ompalrment, in vsion in one eye.

- - ~From -these returns,?for Glasgow it is ev4ident that definite pro-
gress in the reduction of. congenital osyphilis and ophthalmia
neonatorum has already been made and it is reasonable to expect

-that the decline in these conditions, wiyll continue in future years.
Attention may now be directed to,the information available from

athe present analysis in relation to the considerations dealtswith
abovye For this purpose the various causes have been studied in
accordance with (a) the decadf in which the onset of the condition
leading to loss of vision occurred, and (b) the decade in which
actual blindness took place.c The results of this study for all the
impmore important causes of blindness are given in Appendix Table
0.
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ST ISTICAL ANALYSIS OF 3,219 PERSONS CERTIFIED BLIND 401

It is not possible to draw any satisfactory conclusions from these
figures.. Systematic examination of the blind has b-een in operstion
for only a comparatively 'short period.and the'numbers in most
gropps are small. Further, the time lag between.the- occurrence
of '1indness and certification, and the fact' that in many instances
a considerable period elapses between the commencement of the
disease and actual blindn'ess, detract from the va-lue of the figures.
I,t is probable, however, that. in the course of-time information
.on these lines will'be of irn'portance in indicating the trend-of
the- different individual causes of blindness. The facts mentioned
above are generally applicable- but the figures relating to oph-
thalmia neonatorum deserve further consideration. Ophthalmia
neonatorum -is of course essentially a'disease causing blindness
in the first few y-ears of life-the mean age of blindness in the
present series' is 9 years-and the time lag factor, therefore, is
not of so great moment. Further, the compulsory examination
of school children tends to bring to light blindness resulting from
this condition. It is of interest to hote, therefore, that'the number
of cases of ophthalmia neonatorum which- occurred during the
past two decades shows a decided decrease. 'The figures by, them-
selves are not concltfsive, but when taken along with other avail-
able material they suggest that there has been an actual reduction
j0n the number of cases of blindness from this conrdition. It should_-
be remembered, however, that some of those whoNwent blind in
1920-29 and 1930-35 may not ha've found their way to the clinic
before 1935.

It has been stated that, generally speaking, difficulty is experi-
enced in assessing in a satisfactory' way the influence on the inci'
dence'of blindness of factors called true-prevention. Before leaving
this subject, however, it may be of interest to study, in relation
to the present series of cases, the questions of.eugenics an-d sterili-'
sation and of the use of protective devices in industry.
Eugenics and Sterilisation.
Measures of eugenics in the form of abstention from parenthood'

and of sterilisation have been suggested as a potent means of
reducing the number of blind. The German 'Laws of 1933 'for'
the' compulsory sterilisation of cases of hereditary blindness have
drawn particular attention to the subject. It may be worth-while
attempting to estimate, therefore, the possible effects to be expected.
from such measures from the figures in this'report.
The statistics given in the Report of the International Associ-

ation for the Prevention of Blindness (1937) show extraordinary
variations in the proportion of cases attributed to congenital and
hereditary causes in different countries. These causes are' stated
to be responsible for less than 5 per cent. of the cases of blindness
/..
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402? JOHN-MARSHALL AND H. E. SEILER

in AGreece-, Japan ard Switzerland; for 'between 5.-and 10 per cent.
of the cases in England and Wales, France, Latvia, Lithuania;
for between 10 and 15 per cent.. in Bulgaria, Germany (born blind),
Hungary,. Netherlands and Scotland;, and for over, 20. per cent.
in Australia, England and Wales, and United States of, AmeAica
(young people). It is obvious that such gross variations in some
of the cases, at least, depend on factors such as the standards of
blindness adopted, the age group of the blind persons examined-
and the classification adopted for th-e causes of blindness, and do
-not indicate true variations in the incidence of these diseases.

In the present group of cases the cause groups in which here-
dit;ary defects of the.germ plasm may play a part are' myopia,
congenital anomalies and that designated abiotrophy,. -which
are responsible between them for 23-79 per cent.' of. the cases.-- If
the cases of hereditary syphilis are included the figure is raised
to. 2851- per cent. Any measure which can have an influence on
such a large proportion of the blind requires serious consideration.
The fact that myopia has such a wide distribution in, the -gtneral
population; that it is- transmitted as a recessive -defect and- that
in the present state of our knowledge. it. is-difficult to recognise
in the early years' of -life the type of myopia which will lead to
progressive loss of vision, makes the application of measures of
sterilisation impracticable. When it is considered that the mean
age of blindness in the cases of myopia in this report was 52 years,
even measures of voluntary sterilisation would seenisto be a waste
of potentially useful citizens. -
With regard tQ congenital anomalies and abiotrophy which

between them. account for 7 45 per cent.- of the cases .in this group,
it hdis been shown that. in only a proportion -was there a history
of similar defect in the family, the cases with such, a history
amounting to 3 per cent. of the series. When -it is remembered
that in a considerable proportion of these the defect was trans-
mitted a: recessive, the probable effect of sterilisation on the inci-
dence of blindness in. the population must amount to much less
than 3 per cent., a reduction which might well, be more than
counterbalanced by. the loss- of useful healthy citizens.

Hereditary syphilis has already been dealt with from -the point
of view of therapeutics, but -there is no doubt that more effective
control of the health of those about to be married might be expected
to produce a reduction- in the number of blind'from this cause
to supplement the reduction obtained from the campaign against
the disease in the. population.

Protective Devices in Industry.
Considerable attention has been paid in recent years to the use

of,protective devices in connection with certain industri4l processes
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known to -be parti-cularly liable- to-be associated with eye injury.
-The Factory Act, --1937, Secton 49, for example, empowers the
Secretary of State to make regulations specifying certain processes
which, involve a special risk-to the eyes and where suitable gogtgJes
or effective screens must be provided. The Protection of Eyes
Regulations, 1938, have been made under this section and their
provisions iniclude the following processes:.

Dry grinding of metals or articles of metal applied by hand
to a revolving wheel or disc driven by mechanical power.-
Turning (external or internal) of non-ferrous metals, or of

cast iron, or of articles of such metals or such iron, where the
work is done dry, other than precision turning where the:use
of goggles or a screen would seriously interfere with -the
work, or turning by means of hand tools.
Welding or cutting of metals by means of an electrical,

oxy-acetylene or similar process.
The following processes when carried on by means of hand

tools or other portable tools:
Fettling of metal castings involving the removal of metal.
Cutting out or cutting off (not includi-ng drilling or punch-

ing back). of cold rivets or bolts from boilers or other
plant or from ships.

Chipping or scaling of boilers or ships' plates.
Breaking or dressing of stone, concrete or slag.

T,he present series of cases may, therefore, be examined in the
light of prevention in this way. It has been shown earlier in- theX
report that 176 cases of blindness were either directly or .indirectly
due to industrial injury. .Of. this number, 50 -cases were. dye to
explosions,, falls or blows and. were not, therefore, generally spea-k
ing, susceptible to mass protecti.on and dependent in part at least
on the indiscretion of the individual. On the other-hand, 106
instances of loss of vision were attributed to flying. particles, tools,
etc., and another 20 cases to burns either from lime -or molten
metal. It is possible therefore that 60 per cent. to 70 per 'cent.
of the cases blind from industrial injury might have.been-prevented
if preventive devices had. been used. It must- be remembered,
however, .that one eye only was injured in- a considerable propor-
tion of cases and loss of vision in the uninjured -eye was. due i.n
most cases to conditions such as cataract, myopia and glaucoma,
which would almost certainly havee given rise to blindness in- both
eyes, even if not complicated by injury. It may be, therfdore,
that the effect of protective measures in, industry on the 'number
of the blind is not so great as would appear at first to be the case.
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404 JOHN MARSHALL, AND H. E. SEILER

This -refers, of course, to complete loss of sight and it is not
possible to assess the influence that injury affecting one eye only
may have exerted on the second aetiological factor. Further', the
loss of vision in one eye by injury may result in a long period
of defective vision before complete blindness occurs.

Sympathetic Ophthalmia.
Another aspect of the,subject concerns prevention of blindness

from sympathetic ophthalmia associated with injury. This refers,
of course, to non-industrial as well as industrial injury. There
were 67 cases in the present series in which sympathetic oph-
thalmia complicated injury. The injury in 42 cases was of a
casual nature, in 18 cases it occurred at work, while in the remain-
ing 7 cases the actual nature of the injury was not ascertained.
Sympathetic ophthalmia is a complication which. broadly speaking
can be prevented by skilful treatment involving early rem'oval of
the injured eye, and the figures in this report would indicate,
therefore, that the ophthalmic surgeon can play an important part
in- the, reduction of blindness from this cause.

Prevention by Treatment.

The medical case record completed for each patient examined
at the Regional Clinic includes certain questions which have a
special bearing from the standpoint of previous treatment. Thus
the examining surgeon is asked to indicate whether the patient
has had special ophthalmic treatment, its nature-medical or
surgical-and whether this treatment was complete or incomplete.
In addition, questions require to be answered regarding previous
anti-syphilitic treatment whe're this is applicable. An attempt has
been made, therefore, from the information relating to these
various questions to assess the adequacy of the steps taken to
prevent blindness in the 3,219 cases under consideration. The
resu'lts of this study may be conveniently dealt with under two
main headings-treatment in relation to general disease of the
body, and treatment as applied to disease of the eye itself.
Treatment of General Disease of the Body.

Syphilis in either its congenital or acquired form is the only
condition which falls to be dealt with under this heading. This
disease, in the opinion of the ophPthalmologists, was responsible
for blindness in 348 cases, but information regarding previous
treatment is not;available for 46 of this number. Of th'e remaining
302'patients, 209 or 692 per' cent. had received previous anti-
syphilitic treatment, and with the exception of six cases this in-
cluded injection therapy: If consideration be restricted to only
those with a positive Kahn reaction, the proportion with previous
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treatment is 56*8 per cent. These figures indicate that a com-
paratively large percentage of the cases which became blind from
syphilis had received previous treatment on modern lines. -It is,
of course, not possible to assess the adequacy or otherwise of the
treatment, and it must be remembered that the fact.that 308 per
cent.-had not received treatment cannot be taken as a measure
of untreated syphilis in 'the general population.

Treatment of Ocular Disease.
It has been previously pointed out that the question of treatment

in local ocular conditions has reference' to the manifestations of
disease on the visuo-sensory apparatus, called eye defects in the
medical case-record, in contrast to the actual cau'se of these.mani-
.festations. As, however, the particular cause of any ocular con-
dition has a definite influence on the results to be expected from
treatment,' the 3,219 cases have been analysed from the point of
view of previous special ophthalmic, treatment, according to both
the aetiological classification of blindness and to defects.

Information is available for 3,117 of the total cases, and of this
number 490, or 15 7 per cent., had no previous special treatment,
.while a further 388, or 125 per cent., had in.the opinion, of the
examiners not completed their treatment. It is, of course, generally'
recognised that treatment in certain instances would.have had no"
effect in preventing blindness. Thus> generally speaking, the
ocular effects of the group General Disease are not.amenable to
leither local or.general treatment; while, on the other hand, ade-
quate treatment of cases falling into the,two large,cause groups
-infectious and traumatic and chenmico-toxic -conditions-3may
have an important.influence in. preventing blindness. The cases
'included in the remaining large group, congenital and undeter-
mined conditions, fall into one or. other of these two.-categories.
The lack of previous treatment in. senile cataract, for instance,
does not prejudice the ultimate restoration of vision, but this is
not so.in the case of congenital cataract,,'congenital dislocation
of the. lens, buphthalmos, glaucoma, Qr. detachment of the retina.
It is possible, therefore, to divide the, cases.from th.e point of view
of the cause of blindness into, two groups one in which the
absence of previous treatment was unlikely to affect the' ultimate
progress, 'and the other in which previous treatment may be re-
garded as of definite importance-in relation to the preservation
bf vision. 'The results of this' analysis are shown. in Table XXX.
The figures are interestingL as showitng that on-ly a comparativeel1

small proportion '(280 cases or 171 per cent..) of those cases in
which it might be expected that treatment would have cont'ributed
to the prevention of blindness had failed to obtai.n advice or-em-
plete theit treatm-ent. On the other hand, those in which treatment
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TABLE XXX

No Previous Treatm7ent
Treatment Incomplete

Cases - _

Number Per- Nunber Per-
centage centage

Cases where previous treat-
ment not likely to prevent -

blindness ... ... ... 1,483 351 237 247 16-6
Cases where previous treat-
ment of importance in
0preventing blindness .. 1,634 139 85 141 86

All Cases ... ... .. 3,117 490 15'7 388 i12A45

was unlikely to be effective reveal a much h-igher proportion. In
fact, of all cases with no previous treatment, about two-thirds fall
into the latter category. It m-ust be- pointed out in-assessing these
results that they refer to special ophthalmic treatment and take
no: cognisance of other forms of -medical treatment which may

f well have'been sufficient. It seems, however., not'unreasonable to
expect that all persons affected by a cofidition likely to cause
blindness should have the benefit of a' second opinion.' The figures
as- r¢gards-treatment may be considered on the whole reasonably
good, especially when it is remembered that.age in many instances
Is an important factor.
So far the 'question of.localtreatment and blindness has been

dealt with fron -the point of view of the actual causes of loss of
vision. As has been pointed'out, however, prevention by treat-
nment, strictly speaking,' deals with disease of the eye, 'and' it is
in relation to defects 'found at examination, therefore,, that the
question should be. considered.

Table XXXI is, therefore, produced to show, the more important
defects 'with the proportion of cases which had received either
no treatment or incomplete treatment.
As was found when dealing with -Causes, those conditions,

.'namely, glaucoma, irido-cyclitis, corneal ulceration, inflammation
of conjunctiva, interstitial keratitis, detachment of retina, end-
ophthalmitis, and wounds, which were likely to prove amenable
to therapeutic measures show-with the single exception of con-
'genital anomalies-the lower proportions without treatment-. These

.~~~~~~~~~~~~~~~~~~~~~~~~~~~
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TABLE_ XXXI

I ~~~No Previous TreatmentTramn______ ~~~~~~lucemplete

Defect -Total Standard -Signific-CaLses Per- Error of ance of N Per-Ne.centage 'Difference Difference No centage
fr-om: mean from mean

Cataract .. ..548 185w .3376 Y156 + 180- 32'84
Cortical and Tract Lesions 22. 7 3VF81 T'7.6 d 1 45
Congenital Anomalies ... 140 31 2214 _=-3'O8 d 22 15'71
Myopia .... 499 105 21'04 V163 ± 43' 8'62
Choreiditis' ... 10 3 10 30 0 7 6'48
Retinitis-, Degenerative ., 131 15 11A44 ~318 0 6& 4'58
Optic Atrophry and Neuritis 367. 39, 1O+3 ,1'90 -3 8'99'
Retinitis, Exudative 48 5 10'41 c=Y'25- 0 4- 833
GlaI m . . 75. 26 9T45 ~2'20 d1 43
I'rido-cyclitis '*..273 25 9'20 2.220 . d 15 5'49
Corneal Ulcer, .. . 306 2.5 8'20 ~208 - 28' 9125
Inflammation of. Conjunc-

tiva ... ... ... .54 2 3170' 1~495 3- 5'56
InterstitiallKerAtitis ... 87 3 3-45 ~*90 - 3 14'94
Detachmnent of Retina ... 35 1 85 A-6'15 d, I 2'85
Endophthalmitis, 'Atc. ... 79 1 P20 -1410 L 2- 2A40
Wounds of E'ye ... ... 85 1 0'98 395 -. 10 9-8
Others .'. ... .. 60 6 0.00 '1470 0 8 1333

All Defects *... ...43,1117 490 15'7238 125
I I~~38 1A

(Signifficantly in excess of mean +; significantly below mean -

* not significant 0; d=-doubtful s'ignifica'nce-between 2 -and 3
timies Standard E-rror).

remarks, generally 'speaking, hold good for comnpleteness of treat-
ment also, but here the issu.e is somewhat confused by ,thie fact.
*hat the question of prognosis' has entered into the expressed
opin,ion 'of the examiner.

Curative Measu'res.

It is. generally recognised that present knowledge does not allow,
of, the application of preyentivie measur'es to all conditiong w'hichli
give rise to blindness. While this is so, it is poYssible in manLy
instances to restore useful vision by operative means or, in 'some
cases where previous treatmen't -has been neglected, by -appropri-ate
'medical treatment, 'and the- cases under analysis -may know b-
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-408 JOHN,MARSHALL AND H. E.SEILER

studied from this point of view. In the first place, however, the
method by which the necessary data' have been obtained and are
presented requires some e'xplanation.'
-i--nformation regarding the prospects of the restoration of vision
is forthcoming from an- analysis of the answers given by the
examining surgeons to the question, on the medical case-record-
Would treatment probably cure blindness ?" Curative measures

are, of course, concerned- with, and must be studied' in relation to,
the end results of disease. In order to obtain data regarding these
end results it has been necessar# to consider the complications
affecting each case. Complications are coded in the medical case-
resord i4i the following groups no complications; corneal opacity
or staphyloma; occlusio or seclusio; cataract; olptic nerve 'atrophy''
or neuritis; anoph'thalmos and phthisis bulbi'; secondary 'glau--
coma; and others. The group" no complications," together with

-'->' the special category congenital anomalies had to be separately
analysed because therein defects are in fact end results. An illus-
tration- will' perhaps make the position clear. Cataract may be
secondary to an inflammatory condition of the eye and is .then
coded as a complication. It may, however, occur as a primary
condition, when it is coded as an eye defect with or without com-
plications. Finally, it 'may exist in the congenital form and is
then coded with other congenital anomalies in a separate grouping
on the medical case-record. 'In passing, it may be mentioned that

TABLE XXXI I

Number of Cases which Treatmenit might remove from
Blind Category according to End Results

: , i.Treatment might Improve Per-

j Condition No \of 1'< - _Nocentage- Cases NotmihRcmeddRecommended Total Improve( co | ~Recommended |poe

Corneal Opacity ... . 411 37 1 38 9 2
Occlusio-Seclusio... ... 197 l 1 17 8 6
Cataract ... ... ... 1,046 393 69 462 44'2
Detachment of Retina ... 117 3 1 4 3'4
Choroido-Retinal Disease 413 27 7 34 8-2
Optic Nerve Atrophy, etc. 566 20 _ 20 3Y5
Glaucoma ... ... ... 99 13 2 15- 15'2
Others ... ... ... 370 1 - 11 30

All Cases ... ... ... 3,219 520 81 601 18*7
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STATISTICAL ANALYSIS OF 3,219 PERSONS,CERTIFIED BLIND 409

unfortunately -no provision has been mande on the medical, case-
record for coding complications associated- with congenital
anomalies.
F-irom the data so obtained Table XXXII has been produced, to

show the number-of cases which, in the opinion of the examiner,
might be expected to benefit by further treafment.

It was' the'opinion of the ophthalmologists that in- 601 or 187-87
per cent. of the fotal cases treatment might improve yision to such
a degree as to warrant removal from the blind category. As,
however, in 81 it was considered inadvisable to urge the patient
to undergo treatment, only 520) or 162 -per cent., of the cases
can be properly considered from the point,of view of cure of blind-
ness. The nature of the treatment recommended in this latter
group and the likelihood of restoration of vision is shown in
Table XXXIII.

TABLE XXXIII

Condition
.r.' ..I

Corneal Opacity
Occlusio-Seclusio
Cataract ...

Detachment of Retina...
Choroido- Retinal Disease
Optic Nerve Atrophy ..

lGlaucoma ...

'Others

.Ij

No. of
-Cases

37
16

393
3

27
20
1s
11

Medical Treatment Surgical Treatment j

I Prognosis
No. of_I _ -_:
Cases|
-. GoodDoubt-~ful

20
7,

23
.19

7
9

I1 10 19

- 23
3 16

'1 ,'84. .-

Cases

17
.9

389
3

1
6
1

_Prognosis
I.I

Optical
Treatment

No. of
|Doubt Cases

Good foubt

4

142

' 1

13
-- 8
247

3'

1.1
6

_.m
4

4

i

Total 520... ... 1 85 j5 80 476 148 278 9 '9

The treatment recommended in the great miajority of instances
was of a surgical nature, 426 of the cases or'81 9 per cent.' falling'
into this category. Further, the'prQgnosis from the poi,nt of view
of restoration of vision was regarded by the ophthalmologists as

favourable in 347 per cent. of this group as compared w.ith 5-3
per cent. where treatment, was of, a 'non-sirgical nature. It will'
be observed that cataract, either primaryv or secondary, accouints
for 393, or fully three-quarters of the total ca$es and for almost

Doubt-
ful

Prog-
nosis

4

4

1

I
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410JOHNMARSHALL ANb H. E. StILERf
i.wh. h retrall, those in which restoration of vision was considered probable,

while corneal opacity or occlusio-seclusio makeup the greater part
of the remaining cases. These figures emphasise the fact that it
is only in cases with.opacity of the transparent media that treat-
ment-offers a prospect of restoration of sight. As regards medical
treatment, it should be pointed out that the;three cases of -optic
nerve atrophy shhown as likely to benefit by medical treatment
were of the nature of toxic amblyopia.

Reasons for, Failure to Obtain Treatment.

It, has been shown earlier in this paper that of.the total cases
analysed 15 7 per cent. had received no special. ophthalmic treat-
ment prior to blindness. The reason for the failure to obtain
treatment deserves further attention, and in this connection the
following factois may be considered.

-Nature of the Condition causing Blind,wss.
Table XXXI on page 407 shows that there is aconsiderable vari-

ation in the proportion of cases without treatment according to the
nature of the condition giving rise to loss of vision. A study of
this table reveals the fact that ocular conditions which demand
attention on account of pain or sudden loss of s;ght show a, sig-
nificantly lower than average proportion without treatment. In
this category are conjunctivitis- (0-98 per cent.), wo-unds of the
eyeball (0.98 per cent.), endophthalmitis (1-2 per cent.), detachment
of the iretina (2.85 per cent.), interstitial keratitis (3 45 per cent.),
ulcer of the cornea (82 per cent.), irido-cyclitis (9-2 per cent.),
and glaucoma (9.5 per cent.). On the other hand, conditions with
an insidious onset such a! cataract (33 76 per cent.), myopi-a (21 04
per cent.), and optic neuritis and atrophy (10.64 per cent.) have
a proportion without treatment significantly in excess of the mean
for -all cases. Congenital anomalies also show a high percentage
without treatment but it is difficult to believe that the parents in
as many as 22 per cent. of cases blind from congenital conditions
had failed to seek 'specialist advice.

Age of Onset of Blindness.
Another factor which would'appear to influence the question of

-previous treatment is the age of onset of blindness, and this is
brough,t out in the following table where the cases blind from the
more important individual eye conditions are'set'out according
to the age of onset of blindness and the proportion withotit previous
specialist treatment.

410
_

copyright.
 on M

ay 16, 2023 by guest. P
rotected by

http://bjo.bm
j.com

/
B

r J O
phthalm

ol: first published as 10.1136/bjo.26.9.385 on 1 S
eptem

ber 1942. D
ow

nloaded from
 

http://bjo.bmj.com/


STATISTICAL7 ANALYSIS OF 3;219 PERSONS CERTW-ItE) BLIND 411

Mean Age
fOfset. of

Eye Condition lindhess
Congenital Ariomaies .14.-3-3'
Inflammati-n of Conjunctiva 21.38
Interstitial Keratitis -.25*Z5
Endophthalmitis 31-88
Ulcer of Cornea . . 33-90
Optic Neuritis or Atrophy ...... '37-81
Wounds of Eyeball .38.88
Irido-cyclitis .43-64
Choroiditis . ..... 43.84
Detachment of Retina.4384
Myopia. -5240,'
Glaucoma .. . ....... -6-93
Cataract-. ;65.60C allr, . ......................6 ....... 60

- All Cases ............... 46-60

-; ercentage wiith
.,.no Previolus,

s~p6cia6ittIS tment
22.1-1

-- 0.98 -v
3-45
1.20
8-20
10-64
0*98
9.20

J12-03
2.85

20-84
- 9.45 .-33.76

...

* . 15 ?2 V

It will be observed that generally speaking conditions with' a
low mean 'age of blindness show a- lower percentage with no6 pre.
vious treatment. As a matter of fact, if conditions in ;which the
fmean age of blindness is over 50 y,ears are considered, 2'8 per
cent. had no previous, treatment, as compared--with-10 per cent.
for those with blindness occurring below this age. The Qnly
important exceptions are congenital anomalies and glaucoma., As

TABLE XXXIV
Relationshi. between Treatment RPeceived or Recommended

and Local P-rovision of Hospital Beds for Eye Cases

- No Previois ,Treatmnent would
î.NoPeviols .possibly remove from-Institutional Treatment Bly remoro1 Bl~~~~~indCategory

CssTotal Pr Cas~es, Total PrCases _ centage centage

Lotalities with no Hospital'
Beds for Treatment of
Lye Disease ... ... 213 1,071 19 89 287 1,109- 25Y88

Localities with Hospital
Beds for Treatment -of
Eye Disease ... ... 274 2,046 13-39 341 2,109 16-17

Total ... ... ... 487 3,117 15'62 628 3,218 19'52

Difference = 6- 504i 3*32. Difference = 971i=318;
NOTE;-The difference in the totals (1,071 and 1109: 2046 and 2,019)

shown in the above table is due-to the- fact that all questions were not
answered in each case.

,
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regards the former conditions, as has been previously mentioned,

it is unlikely that the percentage without treatment is as high as

was 'stated;'while the fact that -glaucoma is insidious. in. onset and
unaccompanied by pain in.a considerable number of cases may
perhaps;account for the -higher proportion without treatment.

Accessibility of Facilities for Specialist Treatment.
I't is possible that another factor affecting the-question of pre-

vious, treatment is the accessibility or. inaccessibi-lity of -facilities
for the skilled tre,atment of eye diseases. To test this..ppssibility,
the cases- under analysis have been grouped in Table' -XXXIV
according to *the relation'ship of previous treat.ment and the
presence or absence of hospital -provision for the special treatment
of eye cases .in the locality.
The figures show that there is a significantly higher proportion

of cases without previous s'pecial ophthalmic treatment in those
localities with no hospital beds for the, -treatment of eye disease.
Further, a higher proportion of -cases -in whom treatment was
-garded -as likely to result in 'the restoration of useful vision is
found in localities with no special hospital provision.

Treatment in Relation. to the Soctal Factor.
The various cases have been grouped in the following table

according to the social orders described previously on page 361
and in relation to the possibility of treatment resulting in removal
from the blind category.

Treatment would probably rernove
from Blind Category:-

Social Category Difference
Number Percentage Standard Error

2 139 12-50 6.81 + 3.35
3 .................. 599 19-62 0.31 -- 1.61
4 .................. 671 20-60 1-29 1-52
5 . 321. 18-98 0-33 + 2-20

All, Cases ... 1,730 19-31

The only group showing a possibly significant difference is'the
Social Order 2, where a lower than average proportion recom-
mended treatment is in evidence.

Treatment in Relation to Nationality.
Percentage without

tIlace of Birth No. of Cases Previous Treatment
Scotland. 2,587 15-08 ± 0-71
England and Wales. 124 11-29 ± 2-84
Ireland ....................... 329 20-97 ± 2-24
Others ...................... 19 Nil
Not Stated ...................... 58 Nil,

'All Cases ............... 3,117 15.66 ± 0.65
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STATISTICAL ANALYSIS OF 3,-219 PERSONS CERTIFIEEI BLIND 413

Standard error of the difference between tihe percentage without
previous treatment among Irishmen and among all cases- is:

+(11566) (8434) (329 3,11 V=3 959076=189.

When consideration is, given, to the relationShip iof previous
special' treat-ment and nationality, it''w'ill be observed that thie- only
difference of statistical significance is shown by those of Irish
birth', who reveal a' somewhat higher proportion than average
without specialist' treatment.

"Follow-Up" of Cases recomimended Further Treatrnent.
'Theconsiderations dealt with above indicate that in a substantial

number of the blind restoration of vision may' be expected`by
appropriate treatment. It would be of interest, therefore, to ascer-
tain the number of patients who actually take advantage of treat-
ment and. the proportion' of 'those whose vision is' sufficiently
improved to allow of their removal 'frofm the blind register..
During the past few years an attempt has been made to follow

up patients examined at the Regional Clinic -whose vision was
considered by the examining surgeons as likely to benefit by
further treatment. Under this scheme of after-care the Home
Teachers attached to the O-utdoor Mis-sion to the Blind for Glasgow
and South-West Scotland make special enquiries regarding those
recommended treatment and " report 'progress. . Where operativ'e
or other treat-ment has been completed the patient is summoned
for re-examination, while the teachers endeavour' to persuade
defaulters to attend for -advyice. -The scheme has not been in
operation for a' sufficiently long period'to assess properly its value,
but the information obtained concerning 279 of the 520 blind
persons included: in this report--whose vision was considered as
likely to benefit by treatment ffiay be -set out 'in the followinIg
manner (Table XXXV).

TABLE XXXV

tTreatment completed Treatment not carried |
out or completed

Nature off Toa
Treatment Nowa

recommended Num'- nt Still Da Un-Treatment Num-inot StiDead U Unfit Others.ber Blind Blind willing

Surgical ... 34 19 15 42 76 57 54 263
Medical ... 5 5 2 1 1 7 16

All Cases 39< 19 20 44 77| 58 |6 279
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~The results are. disappointing,. only ;39 'or 1.4 per cent.- ha-vi'ng,
completed thei'rtreatment. It -will -be, 6bserved, however,; that'

#0s~ ~~ ~ ~~~~~ns rgia tram

66 per cent. of those who underwen surgcltramnt had ~$uffi-,
*cient vision. restored 'to warrant their removal from the blindt
category. This .must be regarded as a fairly satisfactory, result,

,~~~~~Y

having regard to the fact that'the prog-nosis in many cases- was
considered very doubtful. The table .brings into relief the large
proportion of cases who were unswilling to undergo treatment.
The actual number in this category is 77 or 28 per cent.. of the
total. This is probably, an underestimate, however, because in
-the. group " other's " there. are-in addition to -persons whose
treatment was not yet completed or..those said to be. awaiting
treatment-a considerable number who were previously unwilling
to attend for advice but after pressure indicated that they were
prepared to do so The.large proportion showing an unwillingness
to carry out treatment is probably due partly to age and, partly
to the economic factor. In this connection it is of interest to note
that in many continental countries pensions for blindness are
given only to the "incurable blind."

(To bei concluded)

ANNOTATION

Advanced Cases of Chronic Glaucoma
and their Treatment

In.the old days it used to be stated that, when the field in
glaucorna was contracted to.the fixation point, any operation for its
relief was more likely' than not- to have an adverse effect on what
little sight remained., The fistulising types .-of operation have
changed our views and at the present time iti s generally considered
that there is little danger of any further loss of field, however great
the contraction present, if one of the newer kinds of operation is
performed.

We. rememTber an old gentleman who was not far short of 80
years of age being sent to us by his medical attendant a good maniy
-years ago,. The latter had met him on one of the most crowded
street crossings in the Kensington area, and, as he expressed it,
only just managed to prevent his patient being run over by a bus:
The old gentleman was quite aware of thefact that his sight was
not as good as it had been. On examination he was found to have
very advanced glaucoma, with deeply cupped, atrophic discs, and
fields of about the size of a sixpence. The, tension was little, if at
all, raised. At his age we thought it probable that miotic treatment

copyright.
 on M

ay 16, 2023 by guest. P
rotected by

http://bjo.bm
j.com

/
B

r J O
phthalm

ol: first published as 10.1136/bjo.26.9.385 on 1 S
eptem

ber 1942. D
ow

nloaded from
 

http://bjo.bmj.com/

