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strabismus, but it does, as expected, show that there is a tendency for squints to run in
families. Comparing the children having manifest deviations with controls, there is a
history of squint in a parent or sib, or both, in 12 per cent of the control series and in 25
per cent of the children with squints. Rather less reliably, 8-1 per cent. of controls gave a
history of squint in a relative other than a parent or sib, as compared with 19 per cent of
the squinting group.

The study of our own figures on family history is of little value in elucidating the mech-
anism of inheritance, but it is rewarding and interesting to examine in the light of our
data the hypothesis advanced by Miller and others (1960) that the familial tendency is
environmental rather than genetic.

It was shown by Thompson (1922) that in Glasgow at that time there was a highly
significant variation in the prevalence of squint between four different social groups as
defined by the school attended. This observation has been quoted many times in subsequent
literature and is often cited as the authority for the statement that social class influences the
prevalence of squint. The more recent study in Newcastle already quoted and the National
Child Development Survey (Davies, Butler, and Goldstein, 1972) “confirm a trend”
towards such variation, but give only Thompson’s data in support, quoting no figures of
their own.

The Cardiff study fails to show any relation whatsoever between social class and the
prevalence of strabismus. Table III shows the proportion of the squinting and control

Table III  Prevalence of manifest squint, by social class (per cent.)

Soctal class I I narmw v

Cases of manifest squint 8 13 54 12 13
Controls 9 15 50 10 1I5

series which come within each of the five groups of the Registrar General’s Classification.
What is striking about it is the similarity of the distributions, suggesting that in respect of
social class the squinting series is a random sample. Further analysis of the data by differing
types of squint fails to reveal any significant correlation concealed by the aggregation of all
squints into a single group.

This result seems to conflict directly with that of Thompson. The most notable differences,
however, are not those between the correlations themselves, but the interval of almost 50
years between the two observations, and the marked difference in prevalence: 5:7 per cent.
for manifest squint in Cardiff today and 2-9 per cent. in Glasgow in 1922. In this 5o0-year
period the rise in the standard of living of social classes IV and V has been very much
greater than that in the other classes. Glasgow in 1922 had the unenviable reputation of
having the worst housing in the United Kingdom, and the unskilled manual worker in
that time was vastly worse off in almost all material respects than his modern counterpart
in Cardiff. Thompson’s four classes do not correspond with the five classes currently used,
but a study of his quoted figures shows that the differences between his classes I, II, and I1I
just fail to reach significance at the o-05 level, while the difference between these three and
Class IV is very highly significant. It could well be that the modern equivalent of his Class
IV represents only a negligible proportion of Class V under the current system and that
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the increased prevalence he observed in the lowest class is seen only at standards of living
fortunately-uncommon in modern Britain.

If, as appears to be the case, squints were more frequent in the lowest social group in
Glasgow in 1922 than in Cardiff today and if, as seems reasonable, the prevalence in other
classes is at least no higher today than in 1922, Thompson’s estimate of prevalence should
have been higher, not significantly lower, than that now seen in Cardiff. This rather
suggests that the Glasgow Survey may have failed to detect the less cosmetically obvious
squints, a point which is further discussed below.

In both these studies, social class has been used as a rough guide to the child’s environ-
ment as determined by a number of factors. In the Cardiff Study some of these factors were
defined separately and an attempt can be made to assess their individual importance.

HOUSING

The standard of housing was indicated in the records by an index derived from the ratio
of rooms to occupants. Using this index, there was no significant difference between any
of the types of squint and the control group (Table IV).

Table IV Standard of housing, by ratio of rooms to occupants (per cent.)

Rooms N
Occupants 5 1 2 3 4 5 6 7 8 gorover

Squint 0 0o 1 9 14 18 20 10 27
Control 0o 0o 1 g I1 19 20 8 31

FAMILY RELATIONSHIPS

Neither the number of sibs (Table V) nor the position of the squinting child in the sibship
(Table VI) appears to be related to the appearance of squint, nor did any squinting group
show a higher proportion of children falling in the composite group of illegitimate children

Table V  Relation of squint to number of sibs (per cent.)

No. of sibs O 1 2 3 4 5o0rover Notknown

Squint 6 31 33 15 8 7 o
Control 7 29 26 18 11 8 1

Table VI Relation of squint to position of child in sibship (per cent.)

Position in sibship ~ 1st 2nd 3rd 4th s5th  6th  Institutional care

Squint 32 32 16 9 5 3 2
Control 34 25 19 11 5 3
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and those who were adopted or whose parents were divorced, the proportions being 6-85
per cent for strabismus cases and 6-9o per cent. for control cases.

STANDARD OF CARE AND NUTRITION
This is hard to assess with accuracy, but an attempt was made to grade children into four
categories according to the general state of their clothes, tidiness, and cleanliness. This
assessment revealed no significant difference between any type of squint and the control
group (Table VII). This is in contrast to the findings in Newcastle (Miller and others,

Table VII State of care of child in squint and control groups (per cent.)

State of care Good Indifferent Poor Very poor

Squints 70 22 6 2
Controls 67 23 10

1960), where there was a significant difference, with a prevalence of 8-2 per cent. of
squints in children whose care was deficient compared with 3-9 per cent. in the remainder
of the population. It is perhaps of interest to note, however, that in the Cardiff series the
results of treatment of all types of convergent squint are significantly worse in those children
who appear to show a poor standard of care (Table VIII).

Table VIII  Result of treatment (percent.) according to state of care in 173 cases of
convergent squint

State of care Good Indifferent Poor Very poor
Result satisfactory (67) 82 13 3 I
Unsatisfactory (106) 58 29 8 4

0'05>P>002

The frequency of childhood infections, which are often suspected of being a precipitating
factor in the onset of strabismus, might be expected also to correlate with environmental
conditions and social class, and on both grounds it might be expected that children with
squints would show a higher incidence of such infections. Such an association has been
reported by Frandsen (1960), but it was not found in the Cardiff series (Table IX) or in
the Newcastle Study.

Table IX  Frequency of childhood illness in squint and control groups (per cent.)

No. of
““childhood illnesses O 1 2 3 4 s5orover Notknown
Manifest squints 13 37 29 15 4 I I

Controls 17 34 31 14 3 O o
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It seems quite possible that a number of previous studies, where the initial screening at
least has been carried out by staff with no special ophthalmological or orthoptic experience,
may have detected only the cosmetically obvious squints and that an overall correlation of
the presence of squint with the standard of care and the apparent association between high
prevalence and social class has its origins partly or wholly in the fact that such surveys fail
to detect a higher proportion of manifest squints than those carried out by personnel
engaged in the daily practice of orthoptics.

To summarize this brief review of the apparent effect of social conditions, it would
appear that in Cardiff today social class has little if any effect on the incidence of squint.
There are, however, indications in the literature which suggest that strabismus is more
frequently seen, especially in its more cosmetically obvious forms, in those who live at low
environmental standards much less common today than in former years. I would add that
those classed in the Cardiff study as showing poor care are by no means confined to the
lower end of the social scale. The principal importance of poor care and environment under
current conditions appears to lie in the fact that such children are more difficult to treat
effectively rather than that they more commonly develop strabismus.

Finally, our findings offer no support to the hypothesis that the familial tendency in
strabismus is environmental, having its origin in social conditions. It seems much more
probable that it can be explained as being the result of the unfortunate coincidence in one
individual of several independently inherited genetic factors.

All epidemiological work of this sort is the result of a team effort and many people in the Medical Research
Council’s Epidemiological Research Unit and the Health Department of the Cardiff City Council have, by a
great deal of hard work, made it possible to obtain and present these results. It would be impossible to name
them all, but I would particularly like to mention Mrs. E. Childs, the Research Orthoptist who carried out all
the very detailed examination and interview work and assembled the results, and Prof. A. L. Cochrane,
Director of the M.R.C. Epidemiological Research Unit, for his advice and encouragement.
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