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INTRODUCTION
Most mature students of human personality are

agreed that normal and abnormal characteristics
are determined by the complex interaction of
numerous biological (e.g. genetic, neuro-endocrine,
or metabolic), psychological, social, and cultural
factors (Kluckhohn, Murray, and Schneider, 1953).
However, there still exist wide differences of opinion
as to the relative importance of various determin-
ants in the causation of specific anomalies -of
personality and behaviour. While we are sometimes
told that the nature-nurture controversy has long
since been resolved, there are still many who view
personality and its aberrations predominantly from
either a genetical or an environmental aspect. The
divergent opinions frequently represent at best no
more than educated guesses, and at worst merely
personal bias which results in unsolved problems
being approached with preconceived convictions
and consequent distortion of both observations and
their interpretation.
Among the important consequences of differences

in the orientation of the observer is the interpre-
tation placed on studies of the families of mentally
ill patients. There is much evidence of greatly
increased incidence of mental illness among other
members of the families of patients with certain
mental disorders (e.g. Pollock, Malzberg, and
Fuller, 1939; Kallmann, 1953). However, while
some authorities maintain that such intra-familial
concentration of these disorders represents mainly
random genetic transmission (e.g. Kallmann, 1952,
1953; Slater, 1950, 1953), others regard transmission
from parent to child as the result of harmful early
experiences associated with intricate intra-familial
relationships (e.g. Masserman, 1946; Lidz and Lidz,
1949; Weiss and English, 1949; Gerard and Siegel,
1950; Bowlby, 1952; Lidz, Parker and Cornelison,
1956).
In view of the observed concentration of mental

disorders in the families of some patients, and the
amount of speculation concerning both genetic
transmission (Penrose, 1950) and functional inter-
personal relationships or dynamics (Cleckley and
Thigpen, 1955), it is at first sight remarkable how
little is yet known about the structure or composition
of the families of the mentally ill. It might perhaps
be argued that without such information our
investigations of function bear some similarity to
the study of physiology in the absence of any
knowledge of anatomy. However, the accumulation
and analysis of data concerning the families of the
mentally ill present serious technical difficulties and
have often yielded barren results. Nevertheless,
this is a most important area deserving the attention
of both the biologist- and the social scientist.
Among the familial studies that have been under-

taken hitherto have been a number of investigations
of parental age, family size, birth order, and ordinal
position. Scientific interest in these variables
developed during the latter part of the 19th century,
in association with publications by Galton and
other writers on heredity and eugenics. In the early
years of the 20th century several quite extensive
studies of family size and birth order were made,
but early statistical techniques of analysis led to
erroneous conclusions.

In their classic work on the determination of
family size and of the distribution of characters in
order of birth, Greenwood and Yule (1914) subjected
to critical analysis earlier studies by Karl Pearson
(1907), David Heron (1907), and Charles Goring
(1913), which had appeared to indicate unduly large
families, combined with an increased incidence in
firstborn, in cases of tuberculosis, insanity, and
criminality.

These latter findings had previously been criticized
on various grounds by other writers' (Weinberg,
1910, 1913; Ploetz, 1913; Macaulay, 1912), and
in their analysis of the data Greenwood
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ANALYSIS OF FAMILIAL DATA ON PSYCHIATPIC PATIENTS

and Yule (1914) showed that the sizes of the
families involved were not in fact unduly large,
but if anything below average. They also failed
to find any pathological weighting of the earlier
born members of the sibships containing Heron's
insane patients, although some degree of such
weighting was evident among the sibships of
tuberculous patients and criminals. In a series of
imbeciles, which had been reported on by Pearson
and other writers, they found a definite excess of
first and second born children (amounting to about
10 per cent.), but also a proportionately greater
excess of birth orders from the eighth onwards
(amounting to over 40 per cent.). However, it is
not clear to the present author whether this sample
of imbeciles was drawn only from completed
families, failing which the method of analysis would
of itself tend to produce undue weighting in the
later birth orders (McKeown and Record, 1956).

Pearson (1914) wrote at some length on the
handicapping of the first born, and the impression
has since remained that the latter are indeed more
vulnerable with respect to the physical and mental
abnormalities which are evident at birth or very
early in life. An exception is provided by mongolism
which occurs in the last born in about 50 per cent.
of cases. However, this anomaly is also associated
with advanced maternal age at birth of the affected
child, and Penrose (1934) was able to demonstrate
that the incidence of mongolism depends upon
maternal age and not upon birth order (a conclusion
reflected in a more recent statistical study by
Malzberg, 1950). Achondroplasia occurs frequently
in last born children, but is associated with increased
age of the father rather than the mother. Anence-
phaly, on the other hand, shows no appreciable
association with the age of either parent (Record
and McKeown, 1949) and is more common in the
early birth ranks. The interpretation of such find-
ings has been discussed recently by Penrose (1955)
and McKeown and Record (1956).
The studies on parental age and birth order

outlined above have been of interest mainly to
biologically-oriented scientists. Ordinal position
in the family, on the other hand, has been of greater
concern to those with a predominantly psycho-
social conceptual framework. For several decades,
theories relating ordinal position to personality
characteristics, and to the incidence of neurosis and
other disorders, have been associated in many
persons' minds with the name of Adler. Unfortu-
nately, Adler's rather dogmatic assertions were
based on impressions derived from clinical experi-
ence rather than on scientific observation, and his

views appear to have undergone some modification
with the passage of time. Thus, in 1918, he stated
that "the restless neurotics are, to a preponderating
degree, second born children", while subsequently
(quoted by Ansbacher and Ansbacher, 1956) he
remarked that "in my experience the greatest pro-
portion of problem children are oldest children;
and close behind them come the youngest
children".
Numerous other authors have added their own

clinical impressions regarding the supposed vulner-
ability of some particular ordinal position. Thus
Brill (1922) remarked that it would be best for the
individual as well as the race that there should be
no only children, while Hill (1945) asserted that a
large proportion of eldest children develop into
problem children, and also that a large number of
youngest children fill the ranks of problem children,
neurotics, and criminals.

Concurrently, there have been numerous attempts
to relate ordinal position to various traits of person-
ality, but when Murphy, Murphy, and Newcomb
(1937) reviewed several hundred of these studies
they found conflicting results. More recently
attempts have been made to study ordinal position
in relationship to the sex of the child, social class,
and childhood experiences based on intra-familial
interaction (e.g. Krout, 1939; Sears, 1950, 1957;
Roberts and Myers, 1954).

The only article3 with which the present author is
familiar that include numerical comparisons of
psychiatric disorders according to ordinal position
(e.g. Norton, 1952; Wahl, 1954, 1956) use percentage
figures, which depend in part upon the frequency
distribution of family sizes in the sample. Estimates
of mean family size reported in these articles also
appear to be biased in the manner described by
Greenwood and Yule (1914). However, Norton's
study also includes interesting data on maternal
age, birth order, and loss of a parent, and the data
are so presented that further analysis is possible.
In addition, Norton (1957) has been kind enough
to provide supplementary unpublished data con-
cerning both his series of psychiatric patients and
of physically ill controls.

In the present article, it is planned to analyse
further the data recorded by Norton (1952, 1957) on a
large series of psychiatric patients (predominantly
neurotic), and also certain data recorded by Malzberg
(1938) concerning patients with dementia praecox
and with manic-depressive psychoses, which he
examined with regard to birth order (with negative
findings).

43

copyright.
 on M

ay 22, 2023 by guest. P
rotected by

http://jech.bm
j.com

/
B

r J P
rev S

oc M
ed: first published as 10.1136/jech.12.1.42 on 1 January 1958. D

ow
nloaded from

 

http://jech.bmj.com/


IAN GREGORY

METHOD
SOURCES OF DATA

Malzberg's cases consisted of 549 first admissions
with dementia praecox, and 498 first admissions
with manic-depressive psychoses, received at Man-
hattan State Hospital, New York, from 1930 to
1935. The patients were selected from the hospital
records in the order of admission, but were excluded
from tabulation when information was not sufficient-
ly detailed, or when the patient was illegitimate,
or had a half-sibling. The mean age at admission
of patients with dementia praecox and with manic-
depressive psychoses were 31 5 and 32 3 years
respectively. These cases included both whites and
Negroes, and Malzberg (1957) estimates the pro-
portion of Negroes as somewhat in excess of 20 per
cent.

Norton's 2,500 psychiatric patients were derived
in two ways. 500 were a random sample of patients
aged 15 years or more attending the psychiatric
department of a general hospital (The London
Hospital, England) during the period July, 1947,
to July, 1948. Particulars of a further 2,000 patients
who had attended the department between 1943
and 1947 were abstracted from their records. Most
of the patients were suffering from psychoneuroses
or personality disorders; those having florid
psychoses and organic mental disorder were ex-
cluded, but the series contains a few mild endogenous
depressives accounting for less than 10 per cent.
of the total. The median age of the sample of
500 patients, calculated from unpublished data
(Norton, 1957), was 30 4 years.
Norton's 500 controls were physically ill patients

selected from the general in-patients of the hospital,
who were matched for age and sex (and, less reliably,
for social class). Patients referred for psychiatric
consultation were rejected, as were those admitted
for skin and neurological disorders. The period
covered in collecting information about the control
series was December, 1947, to March, 1949.

Since the publication of each of the two articles
under consideration, detailed data has become
available on the distribution of family sizes in the
general populations from which the subjects were
drawn (U.S. Bureau of the Census, 1943, 1947;
Royal Commission on Population, 1954), and these
sources of information have been used for compa-
rative purposes in the present study.

NATURE OF DATA
In the case of Malzberg's two series of psychotic

patients, the data analysed here consist of Tables

giving the numerical distribution of order of birth
by size of family.

Similar Tables were utilized for both Norton's
psychiatric patients and his controls, additional data
being derived in this instance from Tables giving
order of birth by maternal age and by paternal
age, and also a Table comparing age differences
between parents.

COMPARISONS UNDERTAKEN

Several types of comparison which were under-
taken are listed below:

(i) Between maternal age, paternal age, and
parental age differences, for 500 of Norton's
psychiatric patients and his physically ill
controls;

(ii) Between maternal ages for these two groups
and for the general population of England
and Wales;

(iii) Between observed and expected frequencies of
birth order and ordinal position. This was
based on a reconstruction of sibships by the
Greenwood-Yule method (to examine family
size and birth order) and an extension of this
method (to examine ordinal position) for
Norton's psychiatric patients and controls,
and for both of Malzberg's series of patients;

(iv) Between family sizes of Norton's patients and
controls, and of Malzberg's two groups of
patients;

(v) Between family sizes for these various groups
and the general populations from which they
were drawn.

Greenwood- Yule Reconstruction of Sibships, and an
Extension ofthis Method to examine Ordinal Position.
-The method developed by Greenwood and Yule
(1914) enables the calculation of corrected family
sizes, and of expected frequencies of different birth
orders, from samples taken through members of the
sibships. The arithmetic involved is simple, but
the method is not too widely known or understood,
and it has been at times applied incorrectly as shown
by McKeown and Record (1956). Some attempt at
explanation might be considered desirable on these
grounds alone, but in addition an extension of
the method has here been used to examine ordinal
position, which may require elucidation.

Table I shows the distribution of a model sample
of affected subjects by size of sibship and birth
order, and Table IL shows the reconstruction of
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ANAL YSIS OF FAMILIAL DATA ON PS YCHIATTRIC PATIENTS

the sibships of which the affected subjects are
members. Let us consider separately certain
aspects of the calculations concerning family size,
birth order, and ordinal position.
The necessity of making a correction for family

size depends on the fact that the likelihoood of
meeting a member of a sibship of any given size in
the general population is proportionate to the size
of the sibship. Thus, if there were equal numbers of
sibships containing x members and of sibships
containing only one member, the chances of meeting
individuals from sibships containing x members
would be x times the chances of meeting only
children (provided the sample is small in comparison
with the total population). In order to obtain the
approximately unbiased frequencies of family size
that would have been obtained by taking a sample
of mothers, it is therefore necessary to divide the
biased frequencies obtained through members of
the sibships (Fx), by the number of individuals
in each sibship (x). Now the biased mean size of
family is given by the formula £(x Fx)IE(Fx). The
unbiased or corrected mean family size is obtained
by substituting (Fx/x) for (Fx) in the preceding
formula, and is hence given by the formula
X(FX)/£P(Fx/x).

It is the distribution (Fx/x) for which other
measures of central tendency, and standard devia-
tion, should be derived. In calculating the standard
errors of the mean, median, and standard deviation,
however, there is some doubt whether the number
of observations on which the standard error is
based should be taken as £(FX) or as X(Fxlx).
Record (1957) considers that this number lies
somewhere between the two, but that it is wiser
to err on the conservative side by using the figure
Z(Fxlx), so that estimates of the standard errors
will be maximal (McKeown and Record, 1957), and
this advice has been followed in calculating the
standard errors given in the present study.

It is also the distribution (F,/x) that must be
examined when any comparison is made between
sizes of family from which affected individuals
came, and sizes of families in samples obtained
through mothers (as in census figures on fertility).
It is necessary to point out, however, that, in order
to be comparable, other frequency distributions by
size of family must refer to:

(i) The same time period, locality, and socio-
cultural group;

(ii) All children ever born (not merely those still
living at home, as recorded in some census
statistics on housing and families);

(iii) Completed families (usually considered as the
families of women over the age of 45);

(iv) Children of mothers only (figures for number
of children ever born per woman reporting, or
per married woman, are not comparable).

In the case of birth order, Greenwood and Yule
calculated expected frequencies on the assumption
that within each family of a given size each member
or birth order should be affected equally frequently.
The expected frequency of each order of birth
then is obtained by summing the distribution
(F./x) from the bottom upwards, The logical
basis for this procedure should be apparent from
examination of Tables I and II (overleaf). The ex-
pected frequency of each birth order may then be
compared with the observed frequency by means of
the x2 test.

To proceed now to the examination of ordinal
position is very simple, since the distribution (Fx/x)
gives the expected frequency of each specific ordinal
position (i.e. eldest, youngest, and penultimate) for
each size of family. Summing (Fx/x) from the
bottom upwards (which has already been done in
calculating expected frequencies of birth order) will
therefore also give the expected total number in each
specific ordinal position. Thus it appears that the
expected frequency of eldest children (in all families
having two or more children) is the same as that
for youngest children, and both are the same as
the expected frequency of children in the second
birth order (E). The expected frequency of pen-
ultimate children (in all families having three or
more children) is the same as that for children in
the third birth order (E3), and the expected fre-
quency of intermediate children is obtained by
differencing. In similar manner, the expected
frequency of eldest, youngest, or penultimate
children in families having x or more members is
given by the frequency Ex (see Tables XII and XIII,
pp. 54 and 55).

It will have been noted that these calculations on
ordinal position exclude the only child, although the
latter has hitherto been traditionally considered as
an ordinal position (e.g. Glueck and Glueck, 1950;
Norton, 1952; Wahl, 1954,1956). However, it appears
to the present author more appropriate to consider
the frequency of only children in relation to the
frequency distribution of family sizes (vide supra).
The present author has concluded that, when

used with caution, the Greenwood-Yule method
and the extension described are well suited to
examining the sibships of psychiatric patients,
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TABLE I
DISTRIBUTION OF SAMPLE OF AFFECTED SUBJECTS BY SIZE OF SIBSHIP AND BIRTH ORDER*

MODEL FOR DEMONSTRATING RECONSTRUCTION OF SIBSHIPS BY MFTHOD SHOWN IN TABLE LI

Size of Sibship (x)
Totals--Observed Frequency of

Birth Order 3 4 6 Each Birth Order (Ox)

1 a cbl ed,el 01 (a+ bl-cl d,+el+--fl)
. . . . . .

2 d2 e. 1 02 (b2t-c2FC3+e2+f2)

3 C3 d3 e: f3 03 (c3+-d3-, ei--,f3)

4 d e4 f4 04 (d4 +le4+f4)

5 e A O., (e1+f5)

6 06 (f6)

Totals=Frequency of each Sibship F, F | F F4 F15 Fs N (_ Fx - '0x)
of Sizex(= Fx) (=a) (( b) (=c) =( d) ((=:e) ((_2f)

*Dotted lines indicate ordinal positions (eldest, youngest, penultimate, and intermediate).

TABLE II
GREENWOOD-YULE RECONSTRUCTION OF FAMILY SIZE AND BIRTH ORDER OF MODEL SAMPLE OF AFFECTED

SUBJECTS SHOWN IN TABLE I AND EXTENSION OF METHOD TO EXAMINE POSITION IN SIBSHIP

Frequency Weighted Expected Frequency
Size of of Sibship Frequency of Each Birth Observed Frequency of Each
Sibship obtained from (as would have Order Birth Order (OX --E)2

Sample of Affected been obtained from (summing Fx/x from bottom
Subjects sample of mothers)* upward) Ex

(x) (Fx) (Fxlx) (Ex) (Ox)______

I F1 (=a) F,/l (= a) El (a0b±c+d+e+f) 01 (a+-b±+c-+d,+e,+f,)
2 F2 (= b) F12/2 (=b) E. (b+ c-d+e+f) 02 (b2+c2+d2+e2+f2)
3 F3 ( Ec) F13/3 (=c) E. (c+d+e+±f) 03 (C3-+d3-+ e3+f3)
4 F, ( Ed) F4/4 (= c) E4 (d+ e+f) 04 (d4+ e4 +f4).
5 Fs (=£e) F1/5 (=e) E. (e+f) 05 (es +fs)
6 F, Ef) F,/6 (=f) E6 (f) 0_6 ()

Totals .. Fx (= N) E(Fxx) LEX ( = EFX N) EQ0A ( -FX-- N) 2x

Characteristics of Corrected Family Size (Fx/x) Goodness of Fit of Expected and Observed Frequencies of Birth Order

Mode-= xz =5p
Median= Degrees of Freedom=n
Mean= Probability =p
Standard Deviation=

Ordinal Position in Sibship Expected Frequency of Observed Frequency of Position (Op-Ep)' Goodness of Fit
(of affected member) Position (Ep) (Op) for Position in(En)~~~~~~~~~~~~~~p Sibship

Eldest. E, (b+ c+d+e+f ) OE (bl+cl+dl+el+ 1) .. X2p
Youngest. E2 (b+c+d+e+f) O! (b2+C3+d,+e5+f) n1= 3
Penultimate. E (c+d+ e+J ) Ou (c2+ d3+ e4+f) .. p

Intermediate .ZEx- (El+ E2+ E3) E6 -(a+ OE+ y+ pu)
Totals .Ex-Fs (=N-a) zox- F (=N-a) X2p

*Fx/x also constitutes the expected frequency distribution of each specific ordinal position in the sibship (i.e. eldest, youngest, or penultimate)
by size of family. See also Table XII.
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ANALYSIS OF FAMILIAL DATA ON PSYCHIATRIC PATIENTS

since the abnormality is not fully recognized until
adult life, and hence:
(i) The sibships are complete, which is a pre-

requisite for application of the method (as
otherwise the estimated family sizes are too
small, and there is artificial weighting in late
birth orders and ordinal positions);

(ii) Mental illness that is recognized in adult life
does not apparently cause increased mortality
during childhood.

(iii) Since the child that will later become mentally
ill is not recognized as such by the parents,
the latter cannot decide to limit the number of
subsequent children on this account (as may
occur in the case of some congenital abnor-
malities).

However, McKeown and Record (1957) have
pointed out that the investigation of maternal age
and birth order is extremely difficult in mental
illness, because of the difficulty of assembling an

acceptable control group, or of using the Greenwood
Yule method in the case of conditions manifested
over a wide age range. Moreover, there now appears
to be some doutbt whether birth rank comparisons
are distributed as X2 (Halperin, 1953). A number of
possible sources of error are discussed following
the presentation of the results (vide infra).

THE RESULTS OF ANALYSIS ARE NOW PRESENTED
AS FOLLOWS:

(i) The parental ages and age-difference of Norton's
psychiatric patients are compared with those
of his physically ill controls, and the median
maternal ages of both groups are compared
with figures of the general population of
England and Wales;

(ii) The distribution of family sizes of Norton's
psychiatric patients is compared with those of
his controls and of the general population of
England and Wales.
The distribution offamily sizes of Malzberg's
two groups of psychiatric patients are com-

pared with each other and with selected
samples of the population of New York City;

(iii) The expected and observed frequencies of birth
order are compared for each of the four
samples under analysis;

(iv) The expected and observed frequencies of
different ordinal positions are examined for
each of the four samples, for families of all
sizes, and for families containing four or more

members.

RESULTS

(1) PARENTAL AGE (Table III and Table IV, overleaf)
The mean maternal age of Norton's psychiatric

patients exceeds that of his controls by 1-04 years,
which is 2 58 times the standard error of the
difference, so that the probability of this difference
having occurred by chance is one in a hundred.
Comparison of the median maternal ages of both

psychiatric patients and controls with the estimated
median maternal age for women in England and
Wales married in the period 1910-14 (given in the
last column of Table IV as 29.79 years) shows good
agreement for the controls, but again the difference
for the maternal age of the psychiatric patients
amounts to about 2-6 times its standard error.

In the case ofpaternal age, comparable figures were
not available for the general population, and the
nature of the data (Norton, 1957) did not enable
the exact calculation of mean, standard deviation,
and standard errors, but it may be noted that the
median paternal age for patients exceeded that for
controls by 0 96 years (as compared with 1 -21 years
difference between the recorded median ages of
the mothers of these two groups).

The differences between the median ages offather
and mother amounted to 2 08 years in the case of
psychiatric patients, and 2 33 years in the case of
controls. The latter figure corresponds closely with
the figure of 2 3 years given by Penrose (1955) as
the difference in mean parental ages for the popula-
tion of England and Wales in 1939.

TABLE III
MATERNAL AGE AT BIRTH OF 500 OF NORTON'S

PSYCHIATRIC PATIENTS (PREDOMINANTLY NEUROTIC)
AND OF 500 CONTROLS (PHYSICALLY ILL PATIENTS
MATCHED FOR AGE, SEX, AND SOCIAL CLASS), THE

LONDON HOSPITAL, ENGLAND, 1947-49 (a) (b) (c)

Characteristics of Psychiatric Physically 111
Maternal Age (yrs) Patients Controls

Median .. 307440- 36 29 53 ±0 36
Mean.. 31 14±0 28 30 10±0 29
Standard Deviation 6 35±0 20 6 42±0 20

Difference between the Two Means: 1-04±0404; t=2 58; p<0-01

NOTES
(a) Median age offather at birth was 32 82 years for 500 of Norton's

psychiatric patients, and 31 86 years for his 500 controls (calculated
from unpublished data, 1957).

(b) Difference between median ages of father and mother was therefore
2-08 years for Norton's psychiatric patients and 2 33 years for his
controls. The latter corresponds with 2 - 3 years for the differences
in mean maternal ages for the general population of England and
Wales, 1939 (Penrose, 1955).

(c) Mfother one or two years older thanfather in 74 out of 500 of Norton's
psychiatric patients as compared with 47 out of 500 controls.
Difference-54 per cent.±2-02; t=2*67; p<0.01.
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TABLE IV
AGES OF WOMEN AT FIRST MARRIAGE AND WHEN HALF OF ALL CHILDREN HAD BEEN BORN, BY DATE OF MARRIAGE,

ENGLAND AND WALES, 1900-24.

Median Age of
Median Duration Mother when Half

Date of Mean Ages at Marriage by Broad Social Status Groups(a) Median Ages of Marriage of All Children
Marriage at Marriage(b) when Half of All had been Born(d)

Children had been (add two preceding
Non-Manual Manual Both Groups Born(c) columns)

1900-09 25-39 24-17 24-61 24-10 5 75 29-85
1910-14 27*76 24-46 24-94 24*40 5 * 39 29 79(e)
1915-19 25-79 24-77 25-15 24-49 4-93 29-42
1920-24 25*57 24*33 24*78 24*21 4*50 28*71

(a) Royal Commission on Population, Papers Volume VI, The Trend and Pattern of Fertility in Great Britain (1954) pt. 1, p. 105 (Table 33),
H.M.S.O., London.

(6) Ibid., pt. I, p. 84 (interpolated from Table 13).
(c) Ibid., pt. I, p. 162 (interpolated from Table 1).
(d) Corresponds closely with mean maternal age of 28-6 years for England and Wales, 1939 (Penrose, 1954).
(e) Median age of Norton's psychiatric patients and of his physically ill controls was 30 4 years by 1947-49 (calculated from unpublished data,

1957). It is estimated that the median date of marriage for the mothers of both groups was approximately 1912. The median maternal age
of the general population married around this time corresponds closely with that of Norton's physically ill controls (see Table 111).

Norton's unpublished data (1957) also indicate
that 74 out of 500 psychiatric patients, as compared
with 47 out of 500 controls, had mothers one or
two years older than their fathers. This difference
amounts to 5 4 per cent. which is 2-67 times its
standard error, so that the probability of its being
due to chance is less than one in a hundred.

(2) FAMILY SIZE (Tables V, VI, VII, VIII, IX, X,
and XI)

Characteristics of family size for Norton's psychi-
atric patients (Table V, opposite) show no significant
differences from those of his physically ill controls
(Table VI, overleaf).
The mean size of family for both these samples

is significantly less than the mean size of family for
all social status groups of mothers in England and
Wales married in the period 1910-14, but is well
within the limits of family size differences between
the two broad status groups, being weighted on
the side of the non-manual group (see Tables VII
and VIII, overleaf).
However, the distributions of both Norton's

psychiatric patients and his physically ill controls
show an unusual feature-namely a mode of unity.
Now it may be seen from Table VIII that a mode
of one was not found in marriages of the appropri-
ate duration, except in the case of marriages taking
place when the mother was over the age of 30
Moreover, no family recorded in Table VIII that
had a mode of only one had a mean exceeding
2'6 (whereas the means of the two samples under
discussion were approximately 3-1).

It appears therefore that both Norton's samples
contain an unduly high proportion of families in
which the affected member was an only child.

Both Malzberg's series ofpatients, on the other hand
(see Tables IX and X, pp. 52 and 53), show distribu-
tions by size of family (FXIx) that agree reasonably
well with what might be expected after consider-
ation of their mixed white and Negro composition,
and after comparison with available figures for
New York City (see Table XI, p. 54).

However, there is a suggestive difference of 0 5
between the mean family sizes of Malzberg's two
groups of patients, which amounts to 1 69 times its
standard error, and which could therefore be
attributed to chance with a probability of slightly
less than one in ten.

(3) BIRTH ORDER (Tables V, VI, IX, and X)
This variable was investigated in the original

studies by both Malzberg (1938) and Norton (1952),
and nothing need to be added to their own analyses.
It was, however, necessary to calculate expected
frequencies of each birth order for the purposes
of the present article (as a preliminary to anaylsis
of ordinal position), and it was relatively easy to
apply the x2 test to expected and observed frequencies
of birth order.

In Norton'spsychiatricpatients (Table V, opposite),
there was a lower observed incidence than expected in
was a lower observed incidence than expected in
the early birth ranks and a moderately increased
incidence was observed in the later ranks, findings
which could have occurred on the basis of chance
less than once in fifty trials. These findings are

49 IAN GREGORY
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ANALYSIS OF FAMILIAL DATA ON PSYCHIATRIC PATIENTS

TABLE V
RECONSTRUCTION OF SIBSHIPS OF NORTON'S 2,500 PSYCHIATRIC PATIENTS (PREDOMINANTLY NEUROTIC),

THE LONDON HOSPITAL, ENGLAND, 1943-48(a)

Frequency of Sibship Weighted Frequency Expected Frequency Observed Frequency
Size of Sibship obtained from Sample (as would have been of Each Birth Order of Each Birth (Ox-Ex)'

of Affected Subjects obtained from sample (summing Fxlx from Order
of mothers) bottom upward) Ex

(x) (FX) (Fxlx) (EX) (OX)
1 226 226-0 794-68 751 2-58
2 358 179-0 568-68 553-5 0 32
3 374 124-67 389-68 369 1*10
4 348 87-0 265*01 266-5 0-01
5 335 67-0 178-01 207 4-72
6 225 37-5 111*01 121 0 90
7 178 25*43 73 51 87 2-49
8 139 17-38 48-08 52 0*32
9 118 13.11 30-70 34 0 36
10 84 8-4 17 59 24 2-33
11 33 3-0 9-19 15
12 30 2-5 6-19 5
13 25 1*92 3-69 6
14 9 0-65 1 77 2
15 9 0*6 1-12 4 6-10
16 2 0 12 052 1
17 3 0-18 0 40 2
18 3 0-17 0-22 0
19 1 0-05 0-05 0

Totals .. .. 2,500 794-68 2,500 10 2,500 21*23

Characteristics of Corrected Family Size (Fx/x) Goodness of Fit of Expected and Observed Frequencies
of Birth Order

Mode- 1 x'=21 *23(a)
Median= I *96±0- 10 n-=10
Mean =3.14±0-08 .-. p<002
Standard Deviation=2 34 0-06

(Op-Ep? Goodness of Fit for
Ordinal Position in Sibship Expected Frequency Observed Frequency Position in Sibship

(of affected member) (Ep) (0p) Ep
Eldest .568.68 525 3*38
Youngest 568*68 639 8-7 X'= 15 * 88(a)
Penultimate .389*68 409 096 n1=3
Intermediate .746-96 701 2*84 .. p<001

Totals 2,274*00 2,274 1588

(a) This sample is approximately five times as large as each of the other three samples analysed here. Hence figures for x2 given in Table V
(relating to distributions by birth order and ordinal position) are also five times as large as would have been obtained from equivalent dis-
tributions in a sample of 500 patients.

in contrast to those for his series of controls, which
showed remarkably good fit between observed and
expected values (Table VI, overleaf), but may be at
least partly attributable to the much larger size of
the sample of psychiatric patients examined here.

Expected and observed frequencies of birth order
also showed no significant differences in either of
Malzberg's groups of patients (Tables VIII and
IX, pp. 51 and 52).

(4) ORDINAL POSMON (Tables V, VI, IX, X, XII,
and XIII)
Here there are a number of significant findings.
Norton's psychiatric patients (Table V) exhibit a

poor fit of observed and expected frequencies that
could have resulted from chance only once in
several hundred trials (there being a moderate

excess of observed over expected frequency of
youngest children, with a relative deficiency of
eldest and intermediate). Norton's controls (Table
VI, overleaf), on the other hand, show a remarkably
good fit between the frequencies observed and those
expected (although part of this difference may be
attributable to the much larger sample of psychiatric
patients examined here).
Turning to Malzberg's patients with dementia

praecox (Table IX, p. 52), there again appears to
be an unexpectedly high frequency of youngest
children, but in this instance it is not statistically
significant. However, in Malzberg's manic-depressive
patients there is an extremely significant distribution
(a relative excess of eldest and youngest associated
with a deficiency of penultimate children).

In order to examine ordinal position in relation
to family size, two further Tables were constructed.
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50 IAN GREGORY
TABLE VI

RECONSTRUCTION OF SIBSHIPS OF NORTON'S 500 PHYSICALLY ILL CONTROLS, THE LONDON HOSPITAL, ENGLAND,
1947-49(a)

Frequency of Sibship Weighted Frequency Expected Frequency Observed Frequency
Size of Sibship obtained from Sample (as would have been of Each Birth Order of Each Birth Order (Ox -Ex)

of Affected Subjects obtained from (summing Fxlx from
sample of mothers) bottom upward) E

(x) (FX) (Fx/x) (Ex) (OX)
1 42 42-0 160 98 159 0-025
2 78 39-0 118-98 121 0-033
3 95 31-67 79*98 89-5 1-13
4 74 18 5 48-31 42-5 0-72
5 39 7-8 29-81 27 0-27
6 47 7-83 22-01 19-5 0-28
7 36 5 14 14-18 14-5 0-01
8 23 2-87 9 04 9
9 22 2-44 6-17 7
10 11 1-1 3-73 2-5
11 11 1-0 2-63 4-5
12 6 0-5 1-63 1
13 9 0-69 1-13 1 0 09
14 2 0 14 0*44 O
15 2 0-13 0*30 1
16 1 0-06 0-17 0
17 1 0-06 0-11 1
18 0 0.0 0-05 0
19 1 0-05 0-05 0

Totals .. .. 500 160 98 499 70 500 2-56

Characteristics of Corrected Family Size (Fx/x) Goodness of Fit of Expected and Observed Frequencies
of Birth Order

Mode= I X1=2*56
Median= 1 .99t0-22 n-=7
Mean=3-10±0-18 .. p>0 9
Standard Deviation=2-30+0 13

(Op-Ep)' Goodness of Fit for
Ordinal Position in Sibship Expected Frequency Observed Frequency P Position in Sibtfp

(of affected member) (Ep) (0p) Ep_l
Eldest .118-98 117 0-03
Youngest 118-98 123-5 0-17 z9=0 24
Penultimate .79-98 78-5 0-03 n1=3
Intermediate .140-06 139 0-01 .. p>095

Totals 458-0 458-0 0-24

(a) Calculated from Norton's unpublished data (1957).

TABLE VII

NUMBER OF LIVE CHILDREN EVER BORN (BY 1946) PER
MARRIED WOMAN REPORTING, AND PER MARRIED
MOTHER, BY DATE OF MARRIAGE, ENGLAND AND

WALES(a)

Mean Number
of Live Births Percentage of Number of Live Births

Date of per Married Married per Married Mother
Marriage Woman Women

(childless or remaining
mother) Childless Mean Median Mode

Before1890 5-14 6-8 5-51 4-52 3
1890-99 4-34 8-1 4-73 3-61 2=3
1900-09 3-53 10-2 3-93 2-80 2
1910-14 2-98 12-3 3-40 2-24 2
1915-19 2-60 14-6 3-05 1-97 2
1920-24 2-41 14-8 2-83 1-79 2

(a) Royal Commission on Population, Papers Volume VI, The Trend
and Pattern of Fertility in Great Britain, 1954, pt. L p. 81 (extracted
and calculated from Table 7). H.M.S.O., London.

In Table XII, (p. 54), expected frequencies of specific
ordinal positions for each size of sibship may be
compared directly with observed values. From
examination of this Table it appeared that there
might be greater differences between incidence
according to ordinal position in large families than
in small. Hence comparisons were made between
total expected and observed frequencies of ordinal
position among patients from sibships having four
or more members. The results (Table XIII, p. 55)
are of great interest. They reveal a statistically
significant lack of correspondence between ob-
served and expected frequencies in all three types
of psychiatric patient, although there is once more
a good fit in the case of Norton's controls. In all
three groups of psychiatric patients, however, the
observed frequency of youngest children is unduly
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ANALYSIS OF FAMILIAL DATA ON PSYCHIATRIC PATIENTS

TABLE VIII
MEAN AND MODAL NUMBER(a) OF LIVE CHILDREN EVER BORN (BY 1946) PER MARRIED MOTHER, BY YEAR OF

MARRIAGE, AGE AT MARRIAGE, AND BROAD SOCIAL STATUS GROUP, ENGLAND AND WALES, 1900-24(6)

Year of Marriage .. 1900409 1910-14 1915-19 1920-24

Social Status Group .. Manual |Non-Manual Manual Non-Manual | Manual Non-Manual Manual Non-Manual

Under 20 5*7 (4) 4*4 (3) 50 (4) 3*8 (3) 4*4 (2) 3*3 (2) 3*9 (2) 31 (2)

226-25 4*0 (2) 3*2 (2) 3*6 (2) 2*8 (2) 3*3 (2) 2*6 (2) 2 8 (2) 2*3 (2)
Age..2125 -271 3*5 (2) 2*9 (2) 3 1 (2) 2*5.(2) 2*8 (2) 2*3 (2). .(1) 21 (2)

at
27j-30 3*2 (2) 2-7 (2) 2*9 (2) 2-4 (2) 2*7 (2) 2i(i) 24 (1) 20(ijMaffiage . . . . . . . . . . . .

30 -32
X

2 9 (2) * 2)6 (1) 2 i i 2 S (ij 2*1 (1) 2*3 (1) 2*0 (1)

40 y45(c, 2 S (1) 1*7 (1) 2-0 (1) 1*6 (1) 2-0 (1) 16 (1) 19 (1) 16 (1)

All Ages _
under 45 4*36 (2) 3*21 (2) 3 *76 (2) 2*77 (2) 3*36 (2) 2*50 (2) 3 *04 (2) 2*29 (2)

All Ages under 45
and All Social Status Groups 3 93 (2) 3-40 (2) 3 05 (2) 2-83 (2)

(a) Mode given in brackets (in italics). Dotted line separates families of modal size I from those with a mode of 2 or more. Note that with a
mode of 1 the mean does not exceed 2.6

(b) Royal Commission on Population, Papers Volume VI. The Trend and Pattern of Fertility in Great Britain, 1954, pt. I1, p. 66-73, 120-129,
and 138-147 (calculated from Tables C. 10, 20, 30, and 40, and from among Tables G. 1-40 and H. 1-40). H.M.S.O. London,

(c) Percentage of married women remaining childless rises with increasing age at marriage. Ratio of mean number of live births per mother
(tabulated above) to mean number of live births per woman reporting (childless as well as mothers) depends on the percentage of women
remaining childless, and hence also rises with increasing age at marriage.

(d) Modal number of live births for all married women reporting (childless as well as mothers) was zero for all ages at marriage from 326 yrs.
upward (for both broad social status groups, and throughout the period 1900-24).

high, and in both Malzberg's series it was approxi-
mately double the observed frequency recorded for
penultimate children (although the expected fre-
quencies in this instance are identical).

DiSCUSSION
(1) POSSIBLE SOURCES OF ERROR IN RESULTS
There are several possible types of bias which

require consideration before any tentative interpre-
tations are placed upon the results that have been
presented.

First, the question might be raised whether the
physically ill patients selected by Norton provide
suitable controls for his series of psychiatric patients
-particularly in view of recent findings indicating
a high incidence of psychiatric abnormality in a
random sample of surgical ward patients (Zwerling,
Titcher, Gottschalk, Levine, Culbertson, Cohen,
and Silver, 1955; Titchener, Zwerling, Gottschalk,
Levine, Culbertson, Cohen, and Silver, 1956). How-
ever, it may have been noted that Norton's physically
ill controls were selected by age, and to a considerable
extent also by diagnosis (both on account of the
age selection, and by exclusion of neurological
dermatological and any suspected psychiatric dis-
orders), from among the general in-patients of the
hospital. Moreover, they closely approach the

statistical expectations for characteristics under
examination in the present study. Thus, their
median maternal age and their mean family size
correspond closely with those estimated for mothers
in the general population marrying in the period
1910-1914; the difference between the median ages
of their fathers and mothers agrees with the differ-
ence between the mean parental ages for the control
population given by Penrose (1955); their observed
frequency distributions by birth order and by ordinal
position closely resemble the frequencies expected
on the basis of chance. Their only anomalous
features, indeed, are an unexpectedly high pro-
portion of only children, and 20 per cent. excess
of observed over expected frequency of youngest
children in families having four or more members
(both of which observations were found also in
the psychiatric patient group).
The other possible sources of bias considered

here concern the Greenwood-Yule method of
examining family size and birth order, and the
extension which has been introduced in order to
examine ordinal position.

It has been mentioned earlier that this method
is inapplicable unless the sibships containing the
affected member have been completed, as otherwise
the estimate of mean family size is too low, and
there is an apparent excess in the larger (later)
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TABLE IX
RECONSTRUCTION OF SIBSHIPS OF MALZBERG'S 549 PATIENTS WITH DEMENTIA PRAECOX, MANHATTAN STATE

HOSPITAL, NEW YORK, 1930-35

Frequency of Sibship Weighted Frequency Expected Frequency
Size of Sibship obtained from Sample (as would have been of Each Birth Order Observed Frequency (Ox -Ex)

of Affected Subjects obtained from sample (summing Fx/x from of Each Birth Order
of mothers) bottom upward) Ex

(x) (Fx) (Fxlx) (EX) (oX)
1 27 27-0 154-66 153 0*02
2 73 36 5 127-66 126 0-02
3 95 31-67 91*16 96 0-26
4 69 17 25 59-49 59 0 00
5 67 13*4 42-24 34 161
6 65 10-83 28-84 24 0*81
7 43 6-15 18-01 25 2-72
8 45 5*62 11*86 19 4-30
9 21 2-33 6-24 4
10 20 2-0 3-91 3
li 9 0-82 1I91 2
12 3 025 1t09 2
13 5 0-38 0-84 0
14 4 0-29 0-46 1
15 0 0 0 0 17 1 0-29
16 1 0-06 0 17 0
17 1 0-06 0-11 0
18 0 0 0 0 05 0
19 0 0 0 0 05 0
20 0 0 0 0 05 0
21 1 0 05 0 05 0

Totals .. .. 549 154*66 549*02 549 10*03

Characteristics of Corrected Family Size (Fx/x) Goodness of Fit of Expected and Observed Frequencies
of Birth Order

Mode 2 Y2= 10*03
Median =2-49 ±024 n1=8
Mean=3-55±0-19 .. p<030
Standard Deviation-2*36±0 13

Ordinal Position in Sibship Expected Frequency Observed Frequency (Op- Ep)5 Goodness of Fit for
(of Affected member) (Ep) (°p) Ep Position in Sibship

Eldest .127*66 126 0*02 X2 =491
Youngest 127-66 145 2-35 n= 3
Penultimate .91*16 76 2-52 .. p<0*20
Intermediate .175*52 175 000

Totals 522 522 4*91

birth orders (particularly the last born of small
families). In all the four series of cases examined
in the present study, the mean age was in the neigh-
bourhood of 30 years, and the youngest known
member was 15 years of age, so that these sibships
may be regarded as very probably complete. How-
ever, there might be a slight under-representation of
the earlier born members of large families (these
being recorded as slightly smaller than their ultimate
size), and hence a small relative excess of the later
born members of large families (affecting the higher
birth orders and penultimate as well as youngest
children).

Malzberg (1938) felt that there was a great
probability of the observed number of first born
being in excess of the true total, because a number
of the patients might have lost older siblings in
infancy and grown up in ignorance of such events.

It might be argued that such individuals grew up
psychologically as first born and should rightly be
considered as such, but in the present instance the
matter is largely academic since it is an excess of
younger rather than older members of sibships
that has to be accounted for.
A further possible source of bias suggested by

Malzberg (1938) concerned the assumption that,
since the (cumulative) rate of mental illness advances
with age, this would lead to an apparent excess of
earlier born among the patients. The present
author does not believe that this problem arises,
provided that the recording of a given sibship
depends upon the affected member being diagnosed
or admitted to hospital within a given time period,
and also provided that the recording of the affected
member does not in any way lead to the recording
of any other member of the sibship affected before

52 IAN GREGORY
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ANALYSIS OF FAMILIAL DATA ON PSYCHIATRIC PATIENTS

TABLE X
RECONSTRUCTION OF SIBSHIPS OF MALZBERG'S 498 PATIENTS WITH MANIC-DEPRESSIVE PSYCHOSES, MANHATTAN

STATE HOSPITAL, NEW YORK, 1930-35

Frequency of Sibship Weighted Frequency Expected Frequency
Size of Sibship obtained from Sample (as would have been of Each Birth Order Observed Frequency (°, -Ex)'

of Affected Subjects obtained from sample (summing Fx/x from of each Birth Order
of mothers) bottom upward)(x) (FX) (Fxlx) (EX) (OX) x

1 16 16-0 122-89 140 2-40
2 45 22-5 106-89 101 0 33
3 63 21-0 84-39 78 0 49
4 73 18-25 63*39 62 0 03
5 79 15-8 45*14 37 1-47
6 71 11*83 29-34 37 2-00
7 48 6-86 17-51 15 0-36
8 36 4 5 10-65 9 0-26
9 21 2-33 6-15 7
10 10 1.0 3-82 1
11 9 0-82 2-82 2
12 10 0*83 2-00 113 7 0 54 1*17 2
14 5 0-36 0-63 3
15 1 0 07 0-27 0
16 1 0-06 0-20 0 0-01
17 0 0-0 0-14 1
18 0 0.0 0*14 0
19 1 0 05 0-14 1
20 0 0.0 0-09 0
21 0 0.0 0 09 1
22 1 0005 0 09 0
23 1 0 04 0-04 0

Totals .. 498 122*89 497*99 498 7*35

Characteristics of Corrected Family Size (Fx/x) Goodness of Fit Expected and Observed Frequencies
of Birth Order

Mode = 2 X2=735
Median=3 1±0-28 n1= 8
Mean=4-05±0-23 p<0 50
Standard Deviation =2 * 52 ±0. 16

Ordinal Position in Sibship (Op-Ep)' Goodness of Fit for
(of Affected Member) Expected Frequency Observed Frequency Position in Sibship___________________________________ (El,) (On) Et,________

Eldest .106-89 124 2 75 X2=16-58
Youngest 106-89 124 2-75 n1=3
Penultimate .84-39 54 11-0 .. p<0001
Intermediate .183*83 180 0*08

Totals 482 482 16-58

that time. Again, this possible form of bias would
result in apparent weighting of earlier and not
later born members of sibships.
Norton (1957) raises a valid difficulty when he

points out that apparent weighting of younger
members of large families may result from diminish-
ing numbers of large families in the general popula-
tion (it therefore being relatively somewhat more
likely that we should meet a younger member of
a large family started, let us say, before the end of
the 19th century, than that we should meet an older
member of a family of the same size started at a
later date). In addition to causing an apparent
weighting of youngest members of large families,
this would of course lead'to a relative weighting
of penultimate members, and also a relative weight-
ing of higher birth orders as a whole-neither of
which was found in the case of Norton's physically

ill controls (see Tables VI and XIII) or in either of
Malzberg's series (Tables IX, X, and XIII).
The other possible source of error that will be

examined here concerns the number of cases en-
countered during the recording of data for which
birth order and/or size of famnily could not be
ascertained. It appears possible that such "un-
ascertained" cases might be more likely to belong
to large families and intermediate positions. Some
light may be thrown on this problem by examining
the distribution of "unascertained" cases recorded
by Malzberg (1950) in a statistical analysis of mongols
in the registers of the New York State schools for
mental defectives on April 1, 1948. Out of 880
mongols so recorded, the birth order alone could
not be ascertained in 95 cases, the size of family
alone in only four cases, and-neither birth order nor
family size in a. further 23 cases. The total number
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54 IAN GREGORY

TABLE XI

PERCENTAGE DISTRIB-UT'ION BY SIZE OF COMPLETED FAMILY, FOR MOTHERS OF MALZBERG'S PSYCHOTIC
PATIENT'S (ADMITITED TO MANHATrAN, STATE HOSPITAL, NEW YORK, 1930-35), AND FOR MOTHERS

AGED 50 TO 74 YEARS LIVING IN NEW YORK CITY, 1940(a)

Mean
Number of
Children Percentage of Mothers with Number of Children

Characteristics of Sample ever Born (completed families)
per

Mother 1 2 3 4 5 6 7 8 9 lOand
Over

Mothers(b) of Malzberg's Patients with Dementia
Praecox (Fxlx) 3 55(c) 17-5 23-6 20-7 11-2 8-7 7-1 4-0 3-6 1-5 2-5

Mothers(b)ofMalzberg'sManic-Depressives(Fx/x) 4.05(c) 13-0 18-3 17-1 14-8 12-8 9-6 5-6 3-6 1-9 3-1

White Mothers, New York City, aged 50-74 in
1940(d).3-60 18-0 22-1 18-6 14-6 9-4 6-0 3-9 2-7 1-9 3-0

Non-White Mothers, New York City, aged 50-74
in 1940(d).3-35 24-0 25-8 17-3 7-5 7-0 6-2 2-8 4-4 2-1 2-8

(a) U.S. Bureau of the Census (1943), 16th Census of the United States 1940, Population - Differential Fertility 1940 and 1910, Fertility for States
and Large Cities, Washington, D.C., U.S. Government Printing Office, Pp. 222 and 226 (calculated from Tables 40 and 41).

(6) Mean ages of Malzberg's patients on admission (1930-35) were 31-5 years (dementia praecox) and 32-3 years (manic-depressives). If it is
assumed that the mean ages of their mothers at marriage was 25, and at the timie of the patient's birth 30 years, then the mean date of their
mother's marriage would have been 1895, and the mean ages of their mothers in 1940 (if still living) would have been 70 years.

(c) The difference between the mean number of children in the sibships of Malzberg's patients with dementia prlaecox and of the manic-depressives
is 050±0-296. Hence t1-69; p<0 10.

(d) Figures for the fertility of women in the United States by date of marriage were not published, nor we-re figures for the fertility of women in
New York City by duration of marriage in 1940. However, the figures tabulated above for white mothers, New York City, aged 50-74 in
1940, are very similar to others calculated for white mothers, North-eastern States, aged 65-69 and married for 40-49 years in 1940, and also
for those aged 70-74 and married for 45-54 years in 1940 (U.S. Bureau of the Census, 1947).

TABLE XII

DISTRIBUTION OF EXPECTED AND OBSERVED FREQUENCIES OF PATIENTS BY ORDINAL POSITION AND SIZE OF
SIBSHIP.

NORTON'S 2,500 PSYCHIATRIC PATIENTS AND 500 PHYSICALLY ILL CONTROLS.
MALZBERG'S 549 PATIENTS WITH DEMENTIA PREACOX AND 498 MANIC-DEPRESSIVES(a)

Ordinal Position - __Sz fSbhp __ ______
Over Totals(b)

2 3 4 5 6 7 8 9 10 10

Expected (FlIx) .. 179 124-7 87 67 37.5 25-4 17-4 13-1 8-4 9-2 568-68
Norton's-- ---- - - -

Psychiatric rEldest . ..
172 124 89 41 36 24 11 11 6 11 525-Patients Observed Youngest . .. 186 122 91 89 41 35 21 18 17 19 639LPenultimate -... 128 77.5 73*5 40 32 22 14 7 15 409

Notn'
rExpected (Fxlx) 39 31*7 18-5 7-8 7-8 5.1 2-9 2-4 1-1 2-6 118 -98

Physically .rEldest . .. 49 23 11 6 12 6 2 4 1 3 117
Ill Controls Observed (Youngest . .. 29 36 20-5 10 5.5 7 4 5 1 5-5 123-5

I Penultimate . . -. 36 21-5 6 3.5 5 1 3 0 2-5 78-5

Mazer'
Expected (Fxlx) . 36-5 31-7 17-2 13-4 10-8 6-1 5-6 2-3 2-0 1-9 127-66

Patients with fEldest . .. 41 30 16 15 10 4 6 0 3 1 126
Dementia IObserved Youngest. .. 32 32 24 17 13 9 12 1 2 3 145
Praecox L Penultimate.. .. - 33 10 7 8 4 4 4 2 4 76

Mazer'
Expected (Fxlx) 22-5 21 18-2 15-8 11-8 6-9 4.5 2-3 1-0 2-8 106*89

Manic- .rEldest . .. 27 25 17 24 14 7 7 2 0 1 124
Depressives IObserved ~Youngest . .. 18 23 16 15 23 8 6 5 1 9 124

I Penultimate . .. - 15 17 11 4 3 1 2 0 1 54

(a) See also Tables V, VI, 1X, X, and XIM
(b) Totals for ataisof two or more children (three or more children, in the case of penultimate patients)

copyright.
 on M

ay 22, 2023 by guest. P
rotected by

http://jech.bm
j.com

/
B

r J P
rev S

oc M
ed: first published as 10.1136/jech.12.1.42 on 1 January 1958. D

ow
nloaded from

 

http://jech.bmj.com/


ANALYSIS OF FAMILIAL DATA ON PSYCHIATRIC PATIENTS

TABLE XIII
EXPECTED AND OBSERVED FREQUENCIES OF ORDINAL POSMONS AMONG PATIENTS FROM SIBSHIPS HA VING FOUR

OR MORE MEMBERS
NORTON'S PSYCHIATRIC PATIENTS AND PHYSICALLY ILL CONTROLS

MALZBERG'S PATIENTS WITH DEMENTIA PRAECOX AND MANIC-DEPRESSIVE PSYCHOSES(a)

Norton's Norton's Malzberg's Malzberg's
Ordinal Expected Frequency Psychiatric Patients(c) Physically Ill Patients with Manic-Depressives

Position in Sibship in Model Sample(b) Controls Dementia Praecox

Expected Observed Expected Observed Expected Observed Expected Observed

Eldest .. .. E4 26501 229 48*31 45 59-49 55 63 *39 72
Youngest .. E4 265*01 331 48-31 58 * 5 59 49 81 63-39 83
Penultimate .. E, 265*01 281 48 * 31 425- 59*49 43 63 *39 39
Intermediate .E.E5-(E1+ E,+ E,) 746*97 701 140-07 139 175 *53 175 183 *83 180

Totals . ExE-(F1+ F,+ F,) 1,542 1,542 285 285 354 354 374 374

Goodness of Fit of Expected and X'=25-2(c) X'=3 06 X'=12-7 z'=16 7
Observed Ordinal Positions n1=3 n'=3 n5=3 n5=3

..p<O00l .-.p<O-50 ..p<O-Ol .-.p<O-OOl

(a) See also Tables V, VI, IX, X, and XII
(b) See Tables I and II
(c) The sample of Norton's psychiatric patients examined here is approximately five times as large as each of the other three samples. Hence

figures for Xs given in Table V, and above, are also five times'as large as would have been obtained from equivalent distributions in a sample
of 500 patients.

of mongols in which birth order remained unas-
certained was therefore 118, and their distribution
by size of family is shown in Table XIV. This
Table also shows the distribution by family size of
the estimated total numbers of mongols in whom
birth order was unascertained (after redistribution
of cases in which family size was unascertained),
and the expression of the latter as a percentage of
all the mongols in each family size.

This Table shows that the proportion of cases in
which birth order was not ascertained tended to
increase with the size of family, and it was also
found that, for families having four or more mem-

bers, the ratio of cases in which birth order was
unascertained to those in whom it was established
was about 1: 4. If it were assumed that all cases
in which birth order was unascertained were either
intermediate or penultimate, for families having
four or more members the ratio of unascertained
penultimate to unascertained intermediate (if evenly

distributed) would have been approximately 1: 3.
If these figures were applied to Malzberg's patients
with dementia praecox and manic-depressive psy-

choses from families with four or more members
(Table XIII), the result would be about ninety
additional unascertained cases in either group, and
of these about 24 could have been penultimate.
Hence, even on the assumption that all unascer-
tained cases would be intermediate or penultimate
children, the marked difference between observed
incidence in youngest and penultimate in these two
groups would not be nearly eliminated. In fact,
however, this assumption is clearly unjustified, since,
even in families having only two members (i.e. only
eldest and youngest), the birth order was unascer-
tained in at least ten out of 186 cases. This source
of error, therefore, is one which requires considera-
tion in future studies of this nature, but one which
could not have been responsible for certain differ-
ences in incidence according to ordinal position
noted in the present analysis.

TABLE XIV
DISTRIBUTION BY SIZE OF FAMILY OF CASES IN WHICH BIRTH ORDER WAS NOT ASCERTAINED, IN A SERIES OF

MONGOLS ANALYSED BY MALZBERG (1950)

Size of Family .1 2 3 4 5 6 7 8 9 10 and Not
Over Known Totals

Total Number of Mongols .72 186 174 109 89 83 53 24 17 46 27 880

Number of Mongols for whom Birth Order was
Unascertained .0 10 13 16 10 15 12 8 2 9 23 118

Estimated Number of Mongols for whom Birth
Order was Unascertained, if all Family Sizes
wereKnown(a) .. .. .. 0 12-4 16-1 19-8 12-4 18-6 14 9 9 9 2'S 11-2 - 118

Estimated Percentage of Total Mongols for
whom Birth Order was Unascertained() .. 0 7 9 18 14 22 28 41 15 24 - -

ta) Obtained by multiplying row above by 1-24 (118/(118-23))
6b) Row above expressed as percentage of top row.
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IAN GREGORY

(2) POSSIBLE INTERPRETATIONS OF RESULTS
If findings such as have been presented here can

be freed from any type of methodological error
and are repeated consistently in similar studies they
are of considerable aetiological significance.
McKeown and Record (1956) point out that
association between incidence and parental age or
birth order provides strong presumptive evidence
of environmental influence, even if the action of this
influence were confined to the germ cells and ex-
pressed itself through mutations in ways outlined
by Penrose (1955). Similarly, an association
between incidence and ordinal position points to
some form of environmental influence. It would
appear that any characteristic not uniformly dis-
tributed among different birth ranks and ordinal
positions cannot be attributed solely to genetic
transmission (although random distribution of itself
is not proof of such genetic causation).

Penrose (1955) has drawn attention to the im-
portance of parental age in differentiating causes
of mutation, and he notes that the influence of the
father's age is of critical significance. When there
is an association between father's age and incidence
(as in achondroplasia), the hypothesis of fresh gene
mutation as the cause is strengthened, whereas
when there is no such association (as in mongolism)
other causes must be sought. He also postulates
that a slight (approximately equal) increase in the
mean ages of both parents would be expected in
conditions originating in mutations caused by
radiation.
McKeown and Record (1956) distinguish between

types of environmental influence operative at differ-
ent stages of development. They note that it is
the early pre-natal environment that seems to
determine the incidence of mongolism and anence-
phaly, while there is evidence to suggest that the
intra-natal environment (e.g. relative anoxaemia)
may affect the incidence of patent ductus arteriosus,
and that the post-natal environment may affect the
onset of infantile hypertrophic pyloric stenosis.
These authors state that, unlike the uterine en-
vironment, the post-natal environment favours
children in low birth ranks and at late maternal
ages (due to the absence of older siblings who may
convey infectious disease, and to the more favour-
able economic circumstances of parents). However,
it may be questioned whether these generalizations
apply equally to psycho-social environmental factors
which may influence the development of certain
psychiatric disorders.

In the light of such considerations as the fore-
going, we may now proceed to examine a few of

the possible interpretations that may be placed on
specific findings that have emerged in the present
study.

Parental Age.-In Norton's psychiatric patients,
there was a slight increase in mean and median
maternal ages (as compared with controls and
general population), more marked than the apparent
slight associated increase in median paternal age.
The difference between the median ages of father
and mother was somewhat low for these psychiatric
patients, which would render mutation an unlikely
hypothesis (Penrose, 1955). On the other hand,
the excess among the patient group of mothers one
or two years older than fathers might favour the
hypothesis of maternal dominance throughout the
individual's development as a possible aetiological
factor.

Family Size.-The corrected mean size of family
for Heron's insane patients, as calculated by Green-
wood and Yule (1914), was 4 17 which would
appear to be an unduly low figure for the children
of parents in England and Wales married a con-
siderable time before the end of the 19th century
(Table VII).
Mean family sizes hitherto calculated for juvenile

delinquents (Glueck and Glueck, 1950), neurotics
(Norton, 1952) and schizophrenics (Wahl, 1954,
1956) all appear to be biased estimates (appreciably
larger than figures that would have been obtained
through samples of their mothers). Malzberg (1950)
used the Greenwood-Yule correction in calculating
mean family sizes on his group of mongols and
obtained 2-9 as the mean size of all families (a
number of which were probably incomplete) and
4-2 as the mean size for the presumably completed
families of mothers aged 40 years and over.

It is known that the incidence of certain mental
disorders is related to social class (e.g. Redlich,
Hollingshead, Roberts, Robertson, Freedman, Myers
1953; Hare, 1955), and it is also well established
that size of family is related to social class. It
might therefore seem logical that the mean size
of family for a given category of psychiatric patients
should be related to the social class from which that
category is predominantly derived. The mean
family size of Norton's neurotic patients is indeed
compatible with this hypothesis. However, if this
hypothesis were true, it would be expected that
schizophrenics derived predominantly from lower
socio-economic strata than manic-depressives would
also tend to come from larger families, whereas the
opposite was observed in Malzberg's two groups.
It appears, therefore, that Malzberg's patients with
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dementia praecox came from unduly small families,
or his manic-depressives from unduly large families,
or possibly both.

Before leaving the topic of family size, it is appro-
priate to mention the situation of the only child,
which should be considered in this context rather
than in relation to ordinal position (vide supra).
It has already been noted that neither of Malzberg's
series show an undue representation of families
with only one member, but that both Norton's
psychiatric patients and his physically ill controls
exhibit an unexpectedly high frequency of only
children. It is possible that this may be a character-
istic of the local population from which they were
drawn, but it appears at least as likely that there is
a raised incidence of certain types of both psychiatric
and "physical" illness among only children.

Birth Order.-Greenwood and Yule (1914) found
no appreciable inequality between observed and
expected frequencies of the various birth ranks
among Heron's insane patients, although admittedly
the latter group were presumably heterogeneous and
probably included some cases with epilepsy and
mental deficiency (Malzberg, 1938).

However, though subsequent investigations have
shown associations between birth order and some
congenital abnormalities (as mentioned earlier),
no consistent association has so far been demons-
trated between birth order and the incidence of
functional psychiatric disorders. Thus Malzberg
(1938) obtained negative findings in schizophrenia
(supported by Book's findings on a much smaller
series, 1953) and in manic-depressive psychoses.
These findings appear to be corroborated by a
current study of patients admitted to mental
hospitals in Western Ontario (Wanklin, 1957).

In Norton's psychiatric patients (1952) the excess
of observed over expected frequencies in the later
birth ranks may be significant of itself, but appears
to be partly attributable to the specific increase
in observed incidence in youngest children (vide
infra).

Ordinal Position.-Previous investigators have ex-
amined the percentage distribution of cases among
the various ordinal positions, with which they have
also included only children (e.g. Glueck and Glueck,
1950; Norton, 1952; Wahl, 1954, 1956). The only
significant information that this form of distribution
gives would appear to consist of possible differences
in the observed percentages of eldest and youngest
children (which should be approximately identical
if the incidence in both is the same). Book (1953)

and Wanklin (1957) have also compared observed
and expected frequencies of eldest and youngest
children in small series of psychiatric patients,
without obtaining statistically significant results.

However, the results of investigation of ordinal
position in the four samples analysed here, by the
extension of the Greenwood-Yule method that has
been described, are suggestive and provocative. The
most significant of these findings is an excess of
observed over expected incidence in youngest
children of families with four or more members,
most marked in Malzberg's two series of psychotic
patients. If statistical bias can be excluded as the
cause of these observations (vide supra), we are
led to speculate on what peculiarities in the situation
of the youngest child might render him more
vulnerable to psychiatric abnormality, and the
following possibilities may be suggested:

(i) Advanced ages of parents at the birth of the
youngest child might result either in biological
handicapping (as in mongolism and achondro-
plasia), or in relative psycho-social handicap-
ping.

(ii) Termination of the parents' marriage shortly
after the birth of the child (who then remains the
youngest), either through death or through the
separation of the parents. Norton (1952) indeed
found that a significantly higher proportion
of his psychiatric patients than of his controls
had lost their father before they reached the
age of 10 years. However, this observation
leads to the question whether, in such cases,
the significant aetiological situation might be
economic deprivation, loss of a normal paternal
relationship, or consequent unopposed maternal
dominance with accentuation of any pathologi-
cal features in the mother-child relationship.

(iii) The youngest child might well be such because
of deliberate family limitation on the part of
the parents, and would thus appear to be the
most likely member of the family to have been
unwanted. In this event, the parents might
harm the child before birth by unsuccessful
attempts at abortion, or after birth by behaviour
resulting from conscious or unconscious re-
jection. In this connexion, Sears (1957) has
found (with a considerable degree of statistical
confidence) that both mothers and fathers were
more likely to have been displeased at the
mother's becoming pregnant with the youngest
child of larger families than with any other.
It may also be relevant to mention here that
the Royal Commission on Population (1954,
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vol. VI, part I. p. 273) reported that over
17 per cent. of women in England and Wales
had more than the number of children they
had planned, so that the problem is one of
considerable magnitude.

(iv) Sears (1957) has made some other interesting
observations on child training according to the
sex and ordinal position of the children.
His findings appear to indicate that youngest
children are not the coddled "babies" of the
family, but that they are least often breast-fed,
severely weaned, and rarely praised, and that
"modesty" training is begun early.

In concluding these remarks on the possible signifi-
cance offindings with regard to parental age, family
size, birth order, and ordinal position, the comments
of McKeown and Record (1956) seem most appro-
priate-namely, that the examination of such
variables is of limited interest unless the significance
of an observed association is explored further; that
the same association may have very different ex-
planations in different circumstances; and that,
when taken with other clinical and pathological
evidence, such information may suggest profitable
lines of inquiry.

SUMMARY

The investigation of parental age, family size,
birth order, and ordinal position offers hope of
information on the relative influences of genetic
and environmental factors in the aetiology of mental
disorders. Some of the relevant literature con-
cerning these variables has been reviewed.

Certain data relating to these variables, previously
recorded by two other investigators, have been
subjected to further analysis. These data involve
groups of psychiatric patients and physically ill
controls seen in a general hospital in London and
two groups of psychotic patients admitted to a
mental hospital in New York State.
The Greenwood-Yule method of determining

family size and expected frequencies of birth orders
(from samples taken through members of the sib-
ships) has been outlined, together with an extension
of this method devised to estimate expected fre-
quencies of different ordinal positions.
A slight, but statistically significant, increase in

mean and median maternal ages was noted for
Norton's group of predominantly neurotic patients,
together with an apparent (though less marked)
increase in median paternal age. There was also
a significant excess of these patients (as compared

with controls) having mothers one or two years
older than their fathers.
The mean family size of Norton's psychiatric

patients was approximately the same as that of
his controls and of the section of the general popu-
lation with which both samples were considered
comparable, but the frequency of only children
was unexpectedly high in both groups.
The mean family size of Malzberg's manic-

depressives slightly exceeded that of his group of
patients with dementia praecox and that of the
general population.

Norton's psychiatric patients showed a relative
excess of observed over expected incidence in the
higher birth orders, but no such association with
birth order was noted for the other three samples
examined.

Analysis of ordinal position revealed an excess
of observed over expected incidence in youngest
children of families containing four or more mem-
bers, most marked in Malzberg's two series of
psychotic patients.
The foregoing results have been discussed, with

reference to a number of possible sources of error,
and some alternative explanations have been con-
sidered.

It is concluded that further investigations of such
variables as parental age, family size, birth order,
and ordinal position are indicated, and may well
yield profitable information.

For their painstaking collection and detailed recording
of the data on which the present analysis is based, I
am deeply indebted both to Dr. Benjamin Malzberg,
Principal Research Scientist, Research Foundation for
Mental Hygiene, Albany, New York; and to Dr. Alan
Norton, Consultant Psychiatrist, Bexley Hospital, Kent,
and Lewisham Hospital, London, England.

I also wish to express my warm appreciation to Dr.
Malzberg for clarifying the racial composition of his
two groups of psychotic patients, and to Dr. Norton for
generously supplying me with extensive unpublished
observations accumulated in the course of his investi-
gations.

I am grateful to Prof. G. E. Hobbs, Dr. C. W. Buck,
and Mr. J. M. Wanklin, of the Department of Psychiatry
and Preventive Medicine, University of Western Ontario,
for introducing me to statistical methods employed in
the present analysis; and to Prof. T. McKeown and Dr.
R. G. Record, of the Department of Social Medicine,
Birmingham, England, for their helpful comments on
certain methodological difficulties.
My thanks are also due to Dr. R. R. Sears, Executive

Head of the Department of Psychology, Stanford
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University, California, for kindly sending me consider-
able prepublication data on child training experiences
in relation to the ordinal position of the child.
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