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V ) 

The medical examination of the 
newborn infant for adoption should 
reduce the risk of the prospective 
parents adopting a child with a 
potentially serious disease or ab
normality, and ensure that the in
fant being adopted is healthy 
(Betheras, 1976). Genetic and 
clinically obvious conditions apart, 
an early detection of brain damage 
was said to be of highest importance 
in such an examination, because 
adopting parents " . . . find it insup
portable if a child cannot respond 
adequately to their love and affec
tion" (Tizard, 1969, p. 44). 
However, because even gross brain 
damage may be undetectable in the 
early weeks of life, and the predic
tion of future development of the 
neonate is seldom possible from a 
paediatric examination (Tizard, 
1969; Karelitz, 1956), there appear 
to be only very limited prospects to 
reduce " . . . the magnitude of the 
risk that adoptive parents must 
taken when they adopt newborn in-

It appears from the literature that 
there is scope for a vast improve
ment of the existing methods of 
identification of children at risk (in 
spite of the earlier quoted 
pessimistic view of paediatrics), by 
supplementing the clinical examina
tion of the neonate with a statistical 
prediction. This is so, because there 
is a well established and generally 
recognized relationship between fac
tors of pregnancy and birth and the 
child's subsequent vulnerability to 
developmental and behaviour pro
blems (Richmond, 1956; Drillien, 
1964; Ucko, 1965; Nelson, 1969; 
Kenny ef elii, 1967; Herzberg ef ah, 
1977; Stott, 1969; Grunseit, 1976; 
Betheras, 1976). Moreover, certain 
social characteristics of the 
biological mother also show this 
relationship (Witmer ef alii, 1963; 

fants" (Karelitz, 1956, p. 94). It has 
been argued that adoptive parents 
should take the same risks 
associated with child bearing as are 
taken by biological parents, but this 
argument disregards the primary 
consideration of adoption practice, 
which is the welfare of the child to 
be adopted. The welfare of children 
at risk requires a particularly careful 
selection of suitable adoptive 
parents (Advisory Council on Child 
Care, 1970), because of the special 
importance which environmental 
factors play in the adjustment of 
such children (Werner et alii, 19671 
Rutter ef alii, 1970; Davie et alii, 
1972). Selection should aim to 
minimize what Rutter (1977) called 
"transactional" effect, of a brain 
damaged child exper iencing 
psychosocial stress within the family 
b e c a u s e of h i s p e r s o n a l 
characteristics, which could increase 
the risk of further more serious 
maladjustment. The identification 
of infants for adoption at risk is 
therefore more important for the 
future welfare of the child than for 
the satisfaction of expectations of 
adoptive parents. 

Kenny ef alii, 1967; Egan, 1969; 
Bohman, 1970). Additionally, while 
clinical prediction tends to make on
ly gross differentiations, statistical 
prediction is likely to be sensitive to 
the recognized "continuum of 
reproductive casuality" (Pasa-
manick ef alii, 1955, 1956, 1960) in 
the lower end of its spectrum en
compassing relatively minor 
behavioural and learning dif
ficulties, and to the diagnostically 
important " . . . kind of risk" 
(Kellmer Pringle, 1967, p. 28) that 
can be expected in the presence of 
given pregnancy and birth factors. 

Although " . . . only rarely does 
one encounter such consistent fin
dings in any area of human 
behaviour" (Sines, 1970; p. 142) as 
those indicating the superiority of 
statistical to clinical prediction in 
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psychopathology, few attempts ap
pear to have been made to develop 
statistical methods of prognostica
tion for the neonate. For adoption, 
the notable attempt was an infant 
rating scale developed for the Child 
Welfare League of America 
(Hoopes, 1967) which, however, has 
the limited aim of predicting only 
the infant's intellectual potential. In 
so far as it was possible to ascertain, 
there appear to be no formalized 
scales aimed at the identification of 
specific risks in the infant's future 
personal and social adjustment. The 
purpose of the present study is to 
meet the existing need for such an 
instrument, so that the welfare of 
infants at risk could be catered for 
allotting them to specially selected 
adoptive parents. 

Sample 
344 couples were mailed a ques

tionnaire concerning the health and 
behaviour of a child they had 
adopted between 7 and IVi years 
earlier. All were adoptions by non-
relatives where the child was placed 
within 4 weeks of birth, and were 
consecutive entries taken from an 
adoption register. The post-office 
returned 81 letters marked 'not at 
this address'. The completed ques
tionnaires were returned by 210 
couples. A statistical comparison of 
the latter group with the remainder 
of the sample, showed no significant 
or near significant differences bet
ween the groups in respect of the 11 
m a t e r n a l and n a t a l ' r i s k ' 
characteristics, of the adopted child, 
which were subject of the present 
study. 

The data on the characteristics 
and natal factors of biological 
mothers and their infants sur
rendered for adoption were obtain
ed from the records of the New 
South Wales Department of Youth 
and Community Services. The data 

on adjustment of the adopted 
children when aged 7 to IVi years, 
were obtained from their adoptive 
parents by means of a postal ques
tionnaire. 

Procedure 
A questionnaire constructed for 

the collection of data from the 
adoptive parents comprised 51 
i tems, descr ibing ch i ldhood 
behaviour problems, followed by 
'Yes' and 'No' answers, the ap
propriate one to be marked with a 
circle by the respondent. The items 
were selected from, or based on, 
parental questionnaires which have 
been used in studies of childhood 
adjustment (Cattell et al., 1957; 
Mech, 1963; Kellmer Pringle et al., 
1966; Lawder et al., 1969; Bohman, 
1970; Richman et al., 1971, 1975) 
and on psychiatric descriptions 
classified as " p r o b l e m s of 
behaviour" (Kanner, 1960). Space 
was provided on the questionnaire 
to list 'any other aspects of the 
child's behaviour' which cause the 
parents concern. A covering letter 
was attached to the questionnaire, 
and an addressed and stamped 
envelope was provided for its return 
to the Department of Youth and 
Community Services. The items us
ed in the questionnaire are shown in 
Appendix I, but they were used 
without the headings (type of 
manifestations) and in a random 
and not a grouped order. 

It should be noted here that the 
questionnaire method is regarded by 
experts as having advantages over 
the personal interview in the collec
tion of structured data (Young, 
1966), and that its superiority 
(validity, reliability) over the inter
view has been well demonstrated by 
empirical studies (Maccoby, 1959; 
Fanshel, 1962). The reliability of 
responses of adoptive parents to the 
present questionnaire has been 
demonstrated in an earlier study of 

the same population as used here 
(Kraus, 1975). 

Which independent variables 
could be used in the present study 
was determined by the data 
available from the existing adoption 
records. In respect of the biological 
mother, the variables were; occupa
tion, age, height, parity, gestation 
period, birth complications. In 
respect of the infant, the variables 
were; sex, weight, head cir
cumference, body length, Apgar 
score (Apgar, 1957). Unfortunately, 
there was no systematic record of 
some prognostically relevant 
medical data, such as antenatal 
history of pregnancy, duration of 
labour, drugs administered to 
mother, and foetal status during 
labour (Betheras, 1976), so that 
these variables could not be in
ves t iga ted . Ce r t a in of the 
unavailable variables would have 
been particularly important in the 
light of the evidence about the in
adequacy of antenatal care among 
unmarried mothers (Egan, 1969). 

ANALYSIS AND FINDINGS 

For the purpose of analysis, on 
each of the independent variables a 
medically recognized 'risk' group 
was contrasted with the remainder 
of the sample. For variables for 
which population norms were 
available (e.g., Nelson, 1969), the 
risk group was operationally defin
ed in terms of the parameters of the 
lowest (or highest) 10 per cent of the 
population. Whichever definition of 
risk was used, if the group so defin
ed was found to be too small for 
analysis the parameters were relaxed 
until a group of suitable size was ob
tained. For example, a shortened 
gestation period was defined as 37 
weeks or under rather than in terms 
of the more stringent parameters us
ed by many obstetricians. 
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The analysis of childhood 
behaviour problems (dependent 
variables) was done in terms of nine 
'types' (Appendix I) quantified as 
indicated in Table 1. The quantifica
tion categories were determined by 
frequency distribution of manifesta
tions within each 'type'. For exam
ple, 'Habit distrubance' type com
prises 7 manifestations, but only in 
5 cases was there a report of 2 
manifestations, and the maximum 
number of 3 manifestations was 
reported in 4 cases; consequently, 
the only practicable quantification 
was 'one or more' manifestations. 

The (one-tail) hypothesis tested 
was that there is a greater propor
tion of children with manifestations 
of distrubed functioning in the 'risk' 
group than in the remainder of the 
sample. 

The test of significance of dif
ference between proportions in two 
samples (Chou, 1970) was used with 
Bessel's correction for small 
numbers. The testing of differences 
between individual proportions is 
equivalent to, and has the same pur
pose as, the partiiioning of the 
degrees of freedom in a chi-square 
(Maxwell, 1961). Conservatively, 
because of the relatively small size 
of the samples t rather than z 
distribution was used to assess the 
significance (Cochran, 1953). 

The statistically significant fin
dings are shown in Table 1. (next 
page). 

Findings 

Mother's age. More children born 
to mothers aged 16 or less, than to 
older ones, show distrubance of 
habits and sleep, and manifestations 
of distrubance generally. Referring 
to Appendix 1 (AI), it can be seen 
that most likely manifestations are 
fingernail biting and restlessness in 
sleep, with the probability of the 
clinically more serious manifesta
tions (e.g., stammer, encopresis, 

etc.) being quite low, excepting 
perhaps nocturnal enuresis. It is also 
worth noting that since over 20% of 
the children show 'eleven or more' 
undifferentiated manifestations, 
this number can not be considered 
as indicating serious behaviour 
pathology. 

Mothers' occupation. More 
children to mothers from unskilled 
(factory, domestic, waitress, ward-
smaid, packer, kitchenmaid, etc.) 
than skilled or semi-skilled occupa
tions show disturbance of eating, 
peer relations, and behaviour, and 
manifestations of disturbance 
general ly . The most likely 
manifestations (viz AI) are faddy 
eating, quarreling and fighting with 
other children and isolation from 
peers, and disobedience, restlessness 
and a t tent ion seeking. The 
significance of 'eleven or more' un
differentiated manifestations has 
been mentioned above. 

Mothers' height. More children 
born to mothers of short stature 
(155cm and less) than to taller 
mothers show somatic manifesta
tions such as headaches, eczemas, 
asthma or squint, and more have 
disturbed relations with their peers 
reflected in quarreling, fighting and 
isolation. 

Birth weight. More children 
whose birth weight exceeded 4000g 
than less weighing children show 
somatic manifestations (headaches, 
eczema, asthma, squint) and 
distrubance of mood most likely to 
be reflected in irritability, poor 
emotional control, and changeabili
ty-

Head circumference. Both a large 
and a small head circumference at 
birth were found to be associated 
with disturbance of functioning. 
More children whose head measure
ment was 362mm or more 
manifested disturbance of mood (as 
above) and 'sixteen or more' undif
ferentiated manifestations. Also 
children whose heads measured 
334mm or less show more distur
bance of sleep and mood, the most 
likely manifestations of which have 
already been mentioned. It must be 

noted that there is a significant cor
relation between large head and 
birth weight over 4000g (r 0.332 
p .0001), and consequently the 
findings relating to these two 
variables are not independent. On 
the other hand small head and low 
birth weight (2800g and less) are 
also significantly correlated (r 
0.325 p .0002), however no rela
tionship was found between low 
birth weight and any of the depen
dent variables. 

Length at birth. More children 
whose body length at birth was 
48cm or less than children with 
longer bodies show manifestations 
of sleep disturbance as mentioned 
above. It was also ascertained that 
body length is not correlated with 
either head circumference or birth 
weight. 

When analysing 'Mothers' oc
cupation' it was necessary to control 
for the occupational status of adop
tive parents, because more than 
twice as many babies born to un
skilled mothers (48.2%) than to 
mothers in other occupations 
(20.9%) were placed in adoptive 
homes with an unskilled manual 
background. The association bet
ween the occupational statuses of 
the biological mothers and adoptive 
parents (r 0.262 p .001) results, 
of course, from the use of social 
characteristics in matching babies 
with adopters. The control was 
necessary because of the existing 
relationsip between childhood ad
justment and parental occupational 
status (Kellmer Pringle ef alii, 1966). 

In addition to 'risk' factors, six of 
the children was also analysed as an 
independent variable. More boys 
than girls were found to show at 
least one manifestation of disturbed 
peer relations (44.7% vs. 29.0%; 
t 2.368 df 206 p .02 two tails) 
and at least four manifestations in 
the area of behaviour problems 
(35.9% vs. 22.4%; t 2.170 df 206 
p .05 two tails). Regarding specific 
manifestations, more boys tend to 
be worried, destructive, disobe
dient, and to steal and wander from 
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TABLE 1 
Selected characteristics of biological mothers and natal factors differentiating 
adopted children who manifest disturbance of functioning. The table shows 
proportions of children with given types of manifestations, and the statistical 
significance of differences. 

Type and number 
of manifestations 

Habit disturbance 
one or more manifestations 

Sleep disturbance 
two or more manifestations 

Total manifestations 
eleven or more 

Eating problems 
one or more manifestations 

Peer relations 
one or more 

Behaviour problems 
one or more 

Total manifestations 
eleven or more 

Other somatic manifestations 
one or more 

Peer relations 
one or more 

Other somatic manifestations 
one or more 

Mood disturbance 
three or more 

Mood disturbance 
three or more 

Total manifestations 
sixteen or more 

Sleep disturbance 
two or more 

Mood disturbance 
one or two 

Sleep disturbance 
two or more 

* df = ni + n2 -2 
v 

Characteristics of mothers and 
natal factors 
Mothers' age 

16 and under (N=28) 17 and over (N=182) 

.500 .352 

.286 .110 

.368 .190 
Mothers' occupation 

unskilled (N=38) other (N=158) 

.553 .278 

.473 .336 

.895 .737 

.368 .190 
Mothers' height 

155cm and under (N=24) 156cm and over (N=186) 

.375 .210 

.541 .344 
Birth weight 

over 4000g (N=l l ) 4000g and less (N=199) 

.545 .211 

.182 .055 
Head circumference 

362mm and over (N=30) 361mm and under (N=180) 

.167 .044 

.167 .061 
334mm and under (N=27) 335mm and over (N=183) 

.296 .109 

.593 .366 
Length of birth 

48cm and under (N=20) 49cm and over (N=190) 

.250 .121 

t* 

1.290 

2.479 

2.312 

3.274 

1.539 

2.052 

2.312 

1.854 

1.876 

2.651 

1.688 

2.733 

1.927 

2.634 

2.270 

1.675 

P= 

.10 

.01 

.0125 

.0025 

.10 

.025 

0.125 

.05 

.05 

.005 

.05 

.005 

.05 

.005 

0.125 

.05 

^ 
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home, while more girls tend to be 
fearful of animals (Appendix I). 

Although no relationship was 
found between 'risk' and adjust
ment in respect of the other in
dependent variables, it seems rele
vant to show here the prevalence of 
the risk factors as defined in the pre
sent study. Low birth weight (range 
2800-2130g) was found in 16.7% of 
the sample, in 5.2* being 2500g or 
less. Delivery following an 
estimated short gestation period 
(range 37-32 weeks) occured in 
6.2% of cases. In 9.5% of cases the 
first Apgar score after delivery was 
low (range 6-3). There were com
plications in 18.6% of the births: 
2.9% cord round neck, 2.4% breech 
delivery, 1.9% ceasarian section, 
and 11.4% instrumental delivery. 
Among the latter Vi had foetal 
distress and about 1 5 cord round 
neck. 

PREDICTION OF 
DYSFUNCTION 

Among statistical decision models 
suited to the prediction of 
categorical criteria from categorical 
predictor variables is Bayes's for
mula. "The merit of the Bayesian 
decision rule is that it maximizes the 
terminal expected payoffs for a 

given set of prior probabilities and a 
particular sample size. Thus while 
there exist other decision rules under 
the same conditions . . . none of 
these can yield a higher expected 
payoff than the Bayesian rule" 
(Chou, 1970, p. 690). It is based on 
the concept of revised probabilities, 
which". . . is an excellent statistical 
tool for evaluating new information 
and revising our estimates of reality. 
This method helps reduce the large 
amount of information needed to 
make decisions based upon pro
babilities" (Thierauf, 1970, p.76). 
Unfortunately, " . . . this most im
port theorem has not yet penetrated 
into the thinking of social (and 
behavioural) scientists" (Edwards, 
1971, p. 19), so that examples of its 
use in psychopathology are few 
(Overall et al., 1963; Maxwel, 1961; 
Kraus, 1972). 

For the present purposes Bayes's 
formula can be expressed generic 
terms as follows: 

d o m l y f r o m t h e 
population of children 
showing d will have r 
(Table 3) 

p(r/d ): conditional probability 
that a child drawn ran-
d o m l y f r o m t h e 
population of children 
not showing d will have 
r (Table 3) 

g : prior probability that a 
child drawn randomly 
from the given popula
tion of children will 
showd 

1-g : prior probability that a 
child drawn randomly 
from the given popula
tion of children will not 
showd 

p(d/r): posterior probability 
that a child having r 
will show d 

P(d/r) 
g -P(r/d) 
(g . p(r/d)) + (1-g) P(r/d ) 

d: 
d : 

r: 
P(r/d): 

childhood dysfunction 
absence of childhood 
dysfunction d 
'risk' factor 
conditional probability 
that a child drawn ran-

The prior probabilities of 
childhood dysfunctions (in terms of 
the classification used in analysis) 
are shown in Table 2. The relevant 
conditional probabilities are shown 
in Table 3. 

Prior probabilities of manifestations 

Type of manifestation (N)* 

Gastrointestinal (4) 
Other somatic (4) 
Habit disturbance (7) 
Sleep disturbance (4) 

Fears and phobias (5) 

Eating problems (3) 

Peer relations (6) 

Behaviour problems (12) 

Mood disturbance (6) 

Other manifestations 
Total manifestations (51) 

i 

TABLE 2 
of childhood dysfunction, of adopted 

Number of manifestations 

one or more 
one or more 
one or more 
one 
two or more 
one 
two or more 
one 
two or more 
one 
two or more 
one to three 
four or more 
one or two 
three or more 
one or more 
none 
one to five 
six to ten 
eleven to fifteen 
sixteen or more 

children when 7 years of age. 

Prior p 

0.2667 
0.2286 
0.3714 
0.2810 
0.1333 
0.2857 
0.2000 
0.1952 
0.1286 
0.1619 
0.2048 
0.4429 
0.2905 
0.3952 
0.0619 
0.1905 
0.0762 
0.4286 
0.2714 
0.1476 
0.0762 j 

* Total number of manifestations rated for the given type 
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Conditional probabilities 
natal factors, when the 

of 
TABLE 3 

'risk' characteristics of )iological mothers and 
given manifestations of childhood dysfunction are 

present (underlined) and when they 

Characteristics of biological 
mothers and natal factors 
associated with 'risk' 

Mother's occupation 'unskilled' 

Mother 16 years or younger 

Mother's height 155cm or less 

Birth weight 4000g or more 

Head circumference 362mm or more 

Head circumference 334mm or 

Length at birth 48cm or less 

Male baby 

less 

are absent (lower 

ID 
CJ 

a 
CO 

X> 
l -H 

3 

IS 
a 
X 

.1795 

.1061 

<D o 
cs a 

•s 
S3 
"3 
a, 
<L> 
<D 

55 

.2857 

.1099 

.2857 

.1044 

.1786 

.0824 

row). 

B 
JD 3 o 
OH 

c 
ca 

W 

.3231 

.1298 

C/5 

a 
.2 
,2 
n 
>-• 
<D 
o 

.2535 

.1760 

.1688 

.0827 

.5974 

.4286 

in 

B 
<D 

3 o 
i-i 
p.. 

3 
O 

'> 

<D 

« 
.2361 

.0769 

.6066 

.4430 

m
at

ic
 

m
an

if
es

t. 

o 
>-< 
ID 

XJ 
+-» 

o 

.1875 

.0926 

.1250 

.0309 

ID 
O 

a 
CS 

xi 
3 

'•3 

O 
O 

.1539 

.0457 

.3846 

.1269 

.1928 

.0866 

^ \ 

C/5 
a o 
CO 

c/) 
1 > 

'S 
CO 

E 
"w *-* o H 

.3182 

.1579 

.2128 

.1104 

.3125 

.1289 

J 

The SE of posterior p is 
calculated by the unsual formula: 

SE p(l-p)/N 

N of the subsample is estimated 
by mulitplying the joint probability 
of 'risk' factors, used in calculating 
the posterior p, by N ( 210) of the 
total sample. In the present context 
the size of the subsamples will be 
small, consequently t rather than z 
distribution should be used to derive 
the confidence probability. 

Example 
What is the probability that a 

male baby, born to a 16-year-old 
who is a housemaid (unskillled), will 
show a total of 11 or more 
manifestat ions of chi ldhood 
dysfunction? 

The prior p of a child showing 11 
to 15 manifestations is 0.1476 
(Table 2), and of it not showing this 
number 1 - 0.1476. The baby being 
male is not a risk factor here (Table 
3). The conditional p of the mother 
being 16 given 11 manifestations is 
0.2128, and given less than 11 

manifestations it is 0.1104 (Table 3). 
The posterior p, therefore, that a 
baby of a 16-year-old mother will 
show 11 to 15 manifestations of 
childhood dysfunction is: 

0.1476x0.2128 
P 
(0.1476 x 0.2128) + (1 -p 0.1476) 
0.1104 

0.2480 
The posterior p 0.248 is used as 

prior p when the second 'risk' factor 
of the mother's unskilled occupa
tion is considered, using again the 
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relevant conditional probabilities 
from Table 3. The posterior p so 
revised 0.407. 

What confidence can one have in 
this result? The observed pro
babilities of the two risk factors are 
(Table 1): 16-year-old mother 0.133 
(28/210), and unskilled occupation 
0.181 (38/210); their joined pro
bability is 0.133 x 0.181 0.024. The 
estimated N for the calculation of 
the SE is 0.024 x 210 5.04, and the 
SEis: 

SE 
0.407 x (1-0.407) 

0.219 
5 

Using the t distribution (with df 
4), one can have about 70% con
fidence that the true probability of 
the child showing 11 to 15 
manifestations lies between 0.188 
and 0.626 (i.e., - 1SE). 

It must be noted that, since only 
independent factors can be used in 
the Bayes's formula, a baby's large 
head circumference and heavy birth 
weight cannot be used together; this 
limitation, however, does not apply 
to any of the other risk factors, 
because their intercorrelations are 
well within the limits of pure chance 
(Appendix II). 

With the posterior p of a given 
type of manifestations known, the 
posterior probabilities of the 
specific manifestations comprised 
by that type can be calculated. For 
example, assuming that the 
posterior p of a child showing one 
or more eating problems is 0.3241, 
what are the individual probabilities 
of the three manifestations compris
ed by this type? For a boy, we add 
the percentages of the three 
manifestations (Appendix I), to a 
total of 44.7, and then convert each 
percentage to a percentage of that 
total (poor appetite 23.9%; faddy 
63.1%; overeats 13.0%). This 
percentage, of the posterior p of the 
type, is the posterior p of the in
dividual manifestation (poor ap

petite 0.0775; faddy 0.2045; 
overeats 0.0421). The example is, of 
course, entirely hypothetical 
because the observed probability of 
a child showing one or more eating 
problems is in fact greater than that 
assumed here. 

DISCUSSION 

The findings relating to types of 
manifestation of dysfunction could 
be quantified only in a categorical 
form, which indicates differences in 
the prevalence but not in the intensi
ty of dysfunction. The total number 
of manifestations, however, was 
quantified as a continuous variable 
which can be interpreted in terms of 
intensity. What then, on statistical 
grounds, constitutes a serious 
dysfunction? If for the sake of com
parability of research we accept the 
paradigm of other studies, that ap
proximately 7% of children in all 
age groups have moderate to severe 
behaviour problems and further 
15% have mild behaviour problems 
(Richman et alii, 1975; Rutter et alii, 
1970; Graham et al, 1973; Kellmer 
Pringle ef alii, 1966), we can opera
tionally define serious dysfunction 
as 16 or more manifestations, and 
mild dysfunction as 11 to 15 
manifestations (Appendix I). In 
terms of these definitions, the pre
sent findings indicate that a large 
head at birth (362mm + cir
cumference) constitutes 'risk' factor 
in relation to serious dysfunction in 
childhood, while mother's youth (16 
or less) and 'unskilled' occupation 
do so in relation to mild dysfunc
tion. Also, that manifestations of 
dysfunction related to a large head 
are mostly likely to be characterised 
by irritability and changeable 
moods. The mild dysfunction 
associated with mother's youth and 

with her 'unskilled' occupation is 
statistically (Appendix I) most likely 
to involve the more frequent 
manifestations of habit and sleep 
disturbance, and of eating pro
blems, difficulties with peer rela
tions and behaviour problems, 
respectively. 

Although the mother's age and 
size of neonate 's head are 
p a e d i a t r i c a l l y r e c o g n i z e d 
parameters of 'risk' (Betheras, 
1976), the significance of mother's 
occupation is not obvious in this 
context. The association of 'risk' 
with 'unskilled' mothers is consis
tent, however, with findings that ad
justment of adopted children is 
related to education levels of 
biological mothers (Witmer et alii, 
1963; Bohman, 1970) and their 
socio-economic status (Kenny et 
alii, 1972; Kellmer-Pringle et alii, 
1966), these findings could possibly 
be accounted for by selective adop
tion placements, except that this 
variable was controlled for in the 
present study. Another possibility 
seems that selective mating of 'un
skilled' mothers results in offsprings 
who are at 'risk' because of their 
developmental limitations (De 
LaCruz, 1969), which would be con
sistent with their showing the 
greatest variety of problems (Table 
1). 

Four risk factors 

The remaining four 'risk' factors, 
which are also medically recognized 
as such, are associated with an in
creased prevalence but not 
necessarily intensity of certain 
manifestations of dysfunction. The 
relationship of increased birth 
weight and small head cir
cumference to the prevalence of 
mood disturbance (mainly irritabili
ty and lability) could be a function 
of post and pre-term foetal maturity 
respectively, and the disturbance a 
primary symptom. It is difficult to 
see, however, how a short stature of 
the mother relates to later somatic 
manifestations and disturbed peer 
relations, or how the length of the 
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neonate is related to sleep distur
bance. The explanatory hypothesis 
suggested by the literature is that 
between relationships, and some of 
the other found here relationships, 
between 'risk' characteristics and 
manifestations of dysfunction 
reflect secondary symptomatology 
or transactional effects (Rutter, 
1977), rooted in the primary symp
toms of "reproductive casuality" 
(Pasamanick ef al, 1955) by which 
adopted children are particularly af
fected (Silver, 1970; Kenny ef alii, 
1967; De LaCruz, 1969). 

Present funding 

The present finding, that more 
boys than girls show manifestations 
of disturbed peer relations and 
behaviour problems at home, is con
sistent with the findings of other 
studies concerned with adopted 
(Bohman, 1970) as well as natural 
children (McFarlane ef alii, 1954; 
Kellmer-Pringle et alii, 1966; 
Richman ef alii, 1975). Also in the 
overall pattern of behaviour pro
blems, the prominent manifesta
tions (Appendix I) are those which 
often lead parents of children aged 
from 5 to 10 years to consult a child 
guidance centre (Buckle et al., 
1960). It is worth noting, that the 
consistencies could be said to 
validate indirectly these facets of the 
present findings which did not 
replicate the findings of other rele
vant studies. 

Nol replicated 

Among findings not replicated 
here is the relationship of birth com
plications, low birth weight, and 
p r e m a t u r i t y , to subsequen t 
behaviour disturbances in the child, 
but there are also other studies 
which failed to find this relationship 

(Wolff, 1967; Minde ef alii, 1968; 
Hoopes, 1967). With regard to low 
birth weight and prematurity (which 
some authorities consider as being 
synonymous), the lack of replica
tion could possibly be accounted for 
by the clinically liberal parameters 
used here in their operational defini
tions; this could not, however, app
ly to complications of birth. Of in
terest is also the finding that a low 
Apgar score has no predictive value; 
this could possibly be accounted for 
again by the parameter of its opera
tional definition, and by the fact 
that only one score (60 sec. after 
birth) was available for analysis, 
while the prescribed procedure re
quires repeated evaluations at inter
vals thereafter (Apgar, 1957). 

Presumed risk 

It must be pointed out that the 
presumed 'risk' of some of the fac
tors analysed in the present study 
might have been unconfirmed, 
because it was not practicable to 
measure all the relevant possible 
dysfunctions. Birth complications 
of adopted children, for example, 
were found to have a significant 
association with reading and writing 
difficulties but not with the 
children's adjustment (Bohman, 
1970). This incompleteness of 
measurements imposes, of course, 
special limitations on the extent of 
'risk' prediction which the statistical 
method presented here can offer. In 
spite of its limitations, however, the 
method offers objective prediction 
in a clinically gray area, in which 
". . . the developmental paediatri
cian (who) delves back into the 
prenatal and perinatal history for 
factors which might compromise the 
infant ' s later d e v e l o p m e n t " 
(Rendle-Short, 1977, p. 99) would 
be likely to find little upon which to 
make a comparable clinical pro
gnosis, or to recommend a special 
selection of adoptive parents. 

SUMMARY 

The study was concerned with the 
significance of maternal and natal 
'risk' factors for the prediction of 
childhood adjustment of babies sur
rendered for adoption. Using a sam
ple of 210 adopted children aged 7 
to IVi years, the relationship was 
analysed of 11 'risk' factors to 9 
types of childhood dysfunction 
(comprising 51 manifestations of 
disturbance). Of these factors, 7 
were found to have a significant 
relationship to dysfunction: age of 
biological mother 16 or under; 
mother's occupation 'unskilled'; 
mother's height 155cm or under; the 
baby's birth weight over 400g; head 
circumference at birth 362mm or 
more, or 334mm or less; length at 
birth 48cm or less; baby's sex male. 
A statistical prediction method was 
demonstrated, based on the signifi
cant 'risk' factors and using Baye-
sian rules. The findings were 
discussed critically and conclusions 
drawn. 
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APPENDIX I 
Types and contents of manifestations of childhood dysfunction and percen
tages of adopted children showing these manifestations, when 7 years of age. 

Type and content of manifestations 
Boys 

(N-103) 

13.6 
1.9 
6.8 
4.9 

10.7 
4.9 
9.7 
2.9 

1.0 
1.0 

28.2 
5.S 
0.0 
7.8 
1.0 

15.5 
14.6 
25.2 

9.7 

22.3 
4.9 
2.9 

18.4 
32.0**-

10.7 
28.2 

5.8 

Girls 
(N-.107J 

20.6 
0.9 
8.4 
5.6 

11.2 
3.7 
9.3 
5.6 

2.8 
0.0 

23.4 
3.7 
1.9 
8.4 
3.7 

11.2 
13.1 
20.6 

6.5 

15.0 
10.3 
8.4* 

18.7 
16.8 

15.9 
24.3 

5.6 

Total 
(N = 210) 

17.2 
1.4 
7.6 
5.2 

11.0 
4.3 
9.5 
4.3 

1.9 
0.5 

25.7 
4.8 
1.0 
8.1 
2.4 

13.3 
13.8 
->-» () 

8.1 

18.6 
7.6 
5.7 

18.6 
24.3 

13.3 
26.2 

5.7 

Gastrointestinal 
complains of tummy aches 
has often diarrhoea 
is often constipated 
has periodic vomiting or bilious attacks 

Other somatic 
complains of headaches 
has attacks of asthma 
gets eczema or skin eruptions 
has a squint or suspected squint 

Habit disturbance 
has twitches or mannerisms of the face, eyes or body 
has a stammer 
bites nails 
sucks thumb or finger during day 
wets self during day time 
wets bed at night time 
poor bowel control, soils pants by day 

Sleep disturbance 
has difficulty in getting off to sleep 
has bad dreams or night terrors 
restless in sleep, tosses and turns 
has sleepwalked on a few occasions 

Fears and phobias 
is afraid of the dark when in bed at night 
generally fearful of unfamiliar people 
very much afraid of one or more animals 
easily upset by new situations or things happening 

for the first time 
worries about many things 

Eating problems 
has a poor appetite 
is faddy, refuses to eat or dislikes many foods 
overeats for more than the occasional meal 

Peer relations 
quarrels a lot with other children 
prefers doing things (playing, etc.) alone, 

rather than with others 
is bullied by other children 
dislikes going to school 
fights with other children 
is timid, shy or fearful of other children 

Behaviour problems 
has difficulty in settling to anything for longer 

than a few minutes 
purposely destroys or breaks things 
has stolen things on several occasions 
quite often tells deliberate untruth 
is disobedient at home 
tends to be very jealous 
wanders off from home without permission 
misbehaves to attract attention of adults 
often resists when asked or told to do something 
complains and whines a lot 
has temper and screaming tantrums 
is squirmy or fidgety, cannot sit still 

Mood disturbance 
is often miserable or tearful 
is irritable, quick to fly off the handle 
is very quiet and daydreams a lot 
has very changeable moods 
sulks for hours on end 
is very placid, shows virtually no emotions 

Total manifestations 
1-5 
6-10 

11-15 
16+ 

17.5 12 2 

14.6 
12.6 
9.7 

20.4 
7.8 

23.3 
1 1 . 7 " 
9.7s* 

20.4 
34.0(ffi 
23.3 
12.6<te 
24.3 
58.3 
18.4 
12.6 
36.9 

6.8 
22.3 
13.6 
20.4 

1.0 
7.8 

37.9 
33.0 
16.5 
7.8 

8.4 
6.5 
5.6 

12.2 
3.7 

19.6 
3.7 
2.8 

17.8 
15.0 
24.3 

3.7 
15.9 
45.8 
20.6 
11.2 
25.2 

13.1 
19.6 
7.5 

17.8 
3.7 
6.5 

47.7 
21.5 
13.1 
7.5 

14.8 

11.4 
9.5 
7.6 

16.2 
5.7 

21.4 
7.6 
6.2 

19.1 
24.3 
23.8 

8.1 
20.0 
51.9 
19.5 
11.9 
31.0 

10.0 
21.0 
10.5 
19.1 

2.4 
7.2 

42.8 
27.3 
14.8 
7.7 

« p r - . 1 0 
** p = .05 

""•* p =.. .01 
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/ 

^ 

r<p correlations between 
factors 

'risk' characteristics 

(1) Mother's occupation 
'unskilled' 

(2) Mother 16 years 
or younger 

(3) Mother's height 
155cm or less 

(4) Birth weight 
over 4000g 

(5) Head circumference 
362mm and over 

(6) Head circumference 
334mm and under 

(7) Length at birth 
48cm and under 

(8) Baby of male sex 
* p <.0005 

APPENDIX II 
'risk' characteristics of biological mothers and natal 

(1) (2) (3) (4) (5) (6) (7) 

- -.128 .037 .014 -.014 -.023 .002 

- -.123 .034 .040 -.067 .016 

- -.017 .024 -.004 -.015 

- .332*-.090 -.003 

- n.a. -.040 

- .118 

-

(8) 

-.077 

.007 

-.083 

.026 

.062 

-.092 

.039 

"N 

^ 

Luke Silverplate & Stainless 
TABLEWARE 

Luke 
Surrey' 
pattern 

GUARANTEED BY K.G.LUKE AUSTRALIA 

35 

https://doi.org/10.1017/S1035077200908010 Published online by Cambridge University Press

https://doi.org/10.1017/S1035077200908010


REFERENCES 

Advisory Council on Child Care (1970) 
A Guide to Adoption Practice. 
H.M.S.O., London. 

Apgar, V. (1957) The first twelve minutes. 
Transact. New Engl. Obstet. Gynec. 
toe, 11,39-47. 

Betheras, F.R. (1976) Medical assessment of 
the newborn infant for adoption. 
Proceedings of First Australian Con
ference on Adoption, 15th-20th 
February, 1976. University of New 
South Wales, Sydney. 

Bohman, M, (1970) Adopted Children and 
their Families. Proprius, Stockholm. 

Buckle, D., Lebovici, S. (1960) Child 
Guidance Centres. W.H.O., Geneva. 

Cattell, R.B. &Coan, R.W. (1957) Personali
ty factors in middle childhood as reveal
ed in parents' ratings. Child Dev., 28, 
439-458. 

Chou, Y. (1970) Statistical Analysis. Holt, 
Rinehart & Winston, London. 

Cochran, W.G. (1953) Sampling Techniques. 
Wily & Sons, New York. 

Davie, R., Butler, N. & Goldstein, H. (1972) 
From Birth to Seven: a Report of the 
National Child Development Study. 
Longman, New York. 

De LaCruz, F.F. (1969) The high-risk infant; 
implications in adoption. Clin. 
Paediat., 8, 516-525. 

Drillien, C M . (1964) The Growth and 
Development of the Prematurely Born 
Infant. Livingston, Edinburgh. 

Edwards, A.W.F. (1971) Science, statistics 
and Society. Nature, 233, 17-19. 

Egan, D. (1969) Preliminary observations on 
a survey of children. Medical Group 
Papers I. The Standing Conference of 
Societies Registered for Adoption. 
University Press, Aberdeen. 

Fanshell, D. (1962) Approaches to measuring 
adjustment in adoptive parents. In: 
Quantitative Approaches to Parent 
Selection. Child Welfare League of 
America, New York. 

Graham, P. & Ruttcr, M. (1973) Psychiatric-
disorder in the young adolescent: a 
follow-up study. Proc. R. Soc. Med., 
66, 1226-1229. 

Grunseit, F. (1976) The placement and adop
tion of children with special needs. 
Proceedings of the First Australian 
Conference on Adoption, 15th-20th 
February, 1976. University of New 
South Wales, Sydney. 

Herzberg, B. & Herzberg, L. (1977) Brain 
damage and abnormal behaviour in 
children. Med. .1. Aust., 1, 853-855. 

Hoopes, J.L.. (1967) An Infant Rating Scale: 
Its Validation and Usefulness. Child 
Welfare League of America, New York. 

Kanner, L. (1960) Child Psychiatry. (3rd ed.) 
Charles C. Thomas, Springfield. 

Karelitz, S. (1956) Paediatrics and adoption. 
In: M. Schapiro (Ed.) A Study of Adop
tion Practice, vol. II. Child Welfare 
League of America, New York. 

Kellmer Pringle, M.L. (1967) Adoption — 
Facts and Fallacies. Longmans, Green 
& Co., London. 

Kellmer Pringle, M.L., Butler, N.R., Davie, 
R. (1966) 11000 Seven-Year-Olds. 
Longmans, Green & Co., London. 

Kenny, T., Baldwin, R. & Mackie, J.B. 
(1967) Incidence of minimal brain in
jury in adopted children. Child Welf., 
46, 24-29. 

Kraus, J. (1972) Use of Bayes's Theorem in 
clinical decision. Brit. J. Psychiat., 120, 
561-567. 

Kraus, J. (1975) Effect of anonymity on 
response of adoptive parents to a child-
problem questionnaire. Aust. Soc. 
Work, 28, 37-39. 

Lawder, E.A., Lower, K.D., Andrews, R.G., 
Sherman, E.A., Hill, J.G. (1969) A 
Follow-up Study of Adoptions: Post-
placement Functioning of Adoption 
Families. Child Welfare League of 
America, New York. 

Maccoby, E.E. (1959) The interview: a tool 
of social science. In: G. Lindzey (Ed.) 
Handbook of Social Psychology, vol. 1. 
Addison-Wesley, Reading. 

Maxwell, A.E. (1961) Analysing Qualitative 
Data. Methuen & Co., London. 

McFarlane, J.W., Allen, L. & Honzik, M.P. 
(1954) A Development Study of the 
Behaviour Problems of Normal 
Children Between 21 Months and 14 
Years. University of California Press, 
Berkeley. 

Mech, E.V. (1963) Post Placement Function
ing in Adoptive Families: A Question
naire Survey, (mimeograph) Graduate 
Department of Social Work and Social 
Research, Bryn Mawr College, Bryn 
Mawr. 

Minde, K., Webb, G. & Sykes, D. (1968) 
Studies on the hyperactive child. 
Prenatal and paranatal factors 
associated with hyperactivity. Develop. 
Med. Child. Neurol., 10, 355-363. 

Nelson, W.E.(1969) Textbook of Paediatrics. 
Saunders, Philadelphia. 

Overall, J.E. & Gorham, D.R. (1963) A pat
tern probability model for the classifica
tion of psychiatric patients. Behav. 
Scie., 8, 108-116. 

Pasamanick, B. & Knobloch, H. (1960) Brain 
damage and reproductive casualty. 
Amer. J. Orthopsychiat., 30, 298-305. 

Pasamanick, B. & Lilienfeld, A.M. (1955) 
Association of maternal and fetal fac
tors with development of mental defi
ciency. I. Abnormalities in prenatal and 
paranatal periods. J. Amer. Med. 
Assoc, 159, 155-160. 

Pasamanick, B., Rogers, M.E. & Lilienfeld, 
A.M. (1956) Pregnancy experience and 
the development of behaviour disorders 
in children. Amer. J. Psychiat., 112, 
613-618. 

Rendle-Short, J. (1977) Paediatric assessment 
centres in Great Britain. Med. J. Aust., 
2,99-102. 

Richman, N. & Graham, P.J. (1971) A 
behaviour screening questionnaire for 
use with three-year-old children: 
preliminary findings. J. Child Psychol. 
Psychiat., 12,5-33. 

Richman, N., Stevenson, J.E. & Graham, 
P.J. (1957) Prevalence of behaviour 
problems in 3-year-old children: an 
epidemological study in a London 
borough. J. Child Psychol. Psychiat., 
16, 277-287. 

Richmond, J.B. (1956) Criteria for predic
tability. In: M. Schapiro (Ed.) A Study 
of Adoption Practice. Child Welfare 
League of America, New York. 

Rutter, M. (1977) Brain damage syndromes 
in childhood: concepts and findings. J. 
Child Psychol. Psychiat., 18, 1-21. 

Rutter, M., Graham, P. & Yule, B. (1970) A 
Neuropsychiatirc Study in Childhood: 
Clinics in Developmental Medicine. 
Heinemann, London. 

Rutter, M., Tizard, J. & Whitmore, K. (1970) 
Education, Health and Behaviour. 
Longman, London. 

Silver, L.B. (1970) Frequency of adoption in 
children with neurological learning 
disability syndrome. J. Learn. Disab., 
3,306-310. 

.Sines, J.O. (1970) Actuarial versus clinical 
prediction in Psychopathology. Brit. J. 
Psychiat., 116, 129-144. 

Stott, D.H. (1969) The child's hazards in 
utero. In: J.G. Howells (Ed.) Modern 
Perspectives in International Child 
Psychiatry. Oliver & Boyd, London. 

Thierauf, R.J. & Grosse, R.A. (1970) 
Decision Making Through Operations 
Research. Wiley & Sons, New York. 

Tizard, J.P.M. (1969) A paediatrician's view. 
Medical Group Papers I. The Standing 
Conference of Societies Registered for 
Adoption. University Press, Aberdeen. 

Ucko, L.A. (1965) A comparative study of 
asphyxiated and non-asphyxiated boys 
from birth to five years. Devel. Med. 
Child Neurol., 7, 643-648. 

Werner, E., Simonian, B.S., Bierman, J.M. 
& French, E.F. (1967) Cumulative effect 
of perinatal complications and deprived 
environment on physical, intellectual 
and social development in preschool 
children. Paediatrics, 39, 490-505. 

Wolff, S. (1967) The contribution of 
obstetric complications to the etiology 
of behaviour disorders in childhood. J. 
Child Psychol. Psychiat., 8, 57-66. 

Witmer, H.L., Herzog, E., Weinstein, E.A., 
Sullivan, M.E. (1963) Independent 
Adoptions. A Follow-up Study. Russell 
Sage Foundation, New York. 

Young, P.V. (1966) Scientific Social Surveys 
and Research. P r e n t i c e - H a l l , 
Englewood Cliffs, N.J. 

36 

https://doi.org/10.1017/S1035077200908010 Published online by Cambridge University Press

https://doi.org/10.1017/S1035077200908010

