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Summary. In a prospective longitudinal study starting at 
birth 384 infants and their families were investigated. 
The subjects were distributed across the nine cells of a 
two-factorial design (3 x 3), factor 1 representing the de- 
gree of organic, factor 2 the degree of psychosocial risk. 
At  age 3 months there was a significant influence of or- 
ganic risk factors on all developmental parameters. Psy- 
chosocial risks were only relevant for cognitive develop- 
ment and behaviour problems. Organic high-risk chil- 
dren who adapted quickly after birth showed an espe- 
cially good development status. 
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Introduction 

The majority of children born with pre- and perinatal 
risks show a normal development (Sameroff 1979; Cohen 
et al. 1982; Field 1980; Hunt 1981; Siegel 1983; Smith et 
al. 1982; Meyer-Probst and Teichmann 1984; Hadders- 
Algra et al. 1988a, b). Some of them, however, and a 
certain number of children who suffered no pre- and 
perinatal risks, later develop learning disabilities, or 
emotional or behaviour disorders. In random population 
samples the number of school age children who develop 
child psychiatric disorders or learning disabilities is about 
20% (Esser and Schmidt 1987). Identifying these chil- 
dren at an early stage of development and recording 
their pathogenesis could help to prevent or palliate these 
disorders. 

In describing the pathogenesis of these children it is 
necessary to take into account important psychosocial 
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risk factors of the family. These include psychiatric dis- 
orders of the parents (Blanz et al. 1987), low level of 
education, crowded living conditions, delinquency, trou- 
bled relationship between the parents (Rutter and Quin- 
ton 1977; Voll et al. 1982; Crnic et al. 1983a), emotional 
immaturity of mother (Field 1983), lack of social support 
and coping skills. Many older studies stress the correla- 
tion between organic and psychosocial risks (Pasamanick 
and Knobloch 1966; Birch and Gussow 1970) in that or- 
ganic complications are more frequent in groups with a 
lower socioeconomic status. Furthermore, there are 
findings which show that the effect of organic risks in 
these groups is stronger (Werner et al. 1971; McDonald 
1964; Rutter 1971, 1979; Rubin and Balow 1979), and 
that favourable psychosocial circumstances can compen- 
sate for the effect or organic risks (Sameroff and Chand- 
ler 1976). 

Aim of the Study 

The aim of the study is to determine the pathogenesis 
and course of neuropsychiatric disorders. Furthermore, 
the study seeks to generate hypotheses concerning pre- 
vention, early recognition and early treatment. In con- 
trast to other studies a clear separation of organic and 
psychosocial influences is made. Furthermore, the psy- 
chosocial influences are described in a more comprehen- 
sive and sophisticated way, testing all known risk factors 
of possible importance within one study. Special empha- 
sis is put on the parent-child interaction. The character- 
istics of the child are investigated in a multi-level ap- 
proach considering neurophysiological variables as well 
as those of motor development, mental development 
and behaviour. Besides risk factors, preventive and com- 
pensatory factors are taken into account. 

A prospective longitudinal study design was chosen, 
starting at birth and following the children and their 
families through the first 8 years of life. The two-facto- 



rial design (3 x 3) - factor 1 varying the degree of or- 
ganic, factor 2 of psychosocial  risks - allows the recogni-  
t ion of in teract ive  effects and  raises the probabi l i ty  of 
the occurrence  of disorders.  A total of 384 chi ldren and  
their families were recrui ted.  Af ter  the init ial  investiga- 
t ion at bir th,  four  waves at ages 3 months ,  24 months ,  
4.5 years and  8 years are p lanned .  The  study began  in 
1986; dur ing 25 months  the sample was collected in two 
gynaecological  and  six neona ta l  clinics of the Rhein-  
Neckar  region (Mannhe im-He ide lbe rg ) .  The  examina-  
t ions of the first wave (3 months)  have b e e n  comple ted ,  
and  the first results are repor ted  here.  

Sample 

Inc luded  were all f i rs t -born chi ldren (born  or t rea ted  in 
one of the eight coopera t ing  clinics) of G e r m a n - s p e a k i n g  
parents ,  who fell into one of the n ine  cells of the two-fac- 
torial design but  did not  have physical handicaps ,  obvi- 
ous genetic defects or metabol ic  diseases. The rate of par- 
t icipat ion (recrui ted parents  minus  refusals) was 64.5%. 
The aim was to get 40 subjects in each of the five cells 
with at least one  severe, i.e. grade 2 (psychosocial/or- 
ganic) risk degree (0/2, 1/2, 2/2, 2/0, 2/1) and  30 subjects 
in each of the four  cells with no  severe risk degree (0/0, 
0/1, 1/0, 1/1). The  subjects were to be  ga thered  consecu- 
tively unt i l  all cells were filled. P rob lems  in ob ta in ing  
enough  infants  with severe organic risks gave us the op- 
por tun i ty  to overfill  the cells wi thout  severe risks and  to 
achieve an even dis t r ibut ion of the subjects over all cells, 
which has some statistical advantages.  Sex was evenly 
dis t r ibuted in each cell. 

Methods 

Definition of Organic Risks. In most studies organic risks are de- 
fined either by birth weight alone or by an obstetrical optimality 
score like the one of Prechtl (1968). Definition by birth weight has 
the advantage of an objective measurement, which, devided into 
few classes, leads to a rather good estimation of organic risks. A 
disadvantage of this procedure is the fact that, especially within the 
range of low birth weight (1500-2500 g), further complications are 
of greater importance. Besides, the use of only one risk factor 
means that the gathering of subjects is much more difficult. 

Optimality scores, on the other hand, have other disadvan- 
tages. 
1. Use of anamnestic information includes variables (e.g. adequate 
socio-economic status, married mother, more than three medical 
assessments during gestation) which are more likely to describe 
psychosocial than organic risks. This means that it is not possible 
to differentiate clearly between organic and psychosocial risk by 
using optimality scores. 
2. The definition of many of the variables is not reliable because of 
either lack of criteria or dependence on the mother's recall. 
3. Not all variables are available in each case. Availability depends 
on the diagnostic procedure of the particular clinic. 
4. The multiple intercorrelations of the variables are unknown. 
They are believed to differ considerably. This leads to an uncon- 
trolled weighting of the variables. 

The definition of organic risks in our study had to meet several 
methodological and practical criteria: (1) no contamination with 
psychosocial risks; (2) objective data; (3) availability for each sub- 
ject; (4) significant differences of the degree of severity between 
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the risk groups; (5) no specific indicator of physical handicaps, 
chromosome defects or metabolic diseases. 

Together with the cooperating gynaecological and neonatal 
clinics the following definitions were chosen: 
No risk: Birth weight 2500-4200 g and a gestational age of 38-42 
weeks, no signs of asphyxia and no operative delivery. 
Moderate risk: Premature birth (1501-2500g) or signs of risk of 
premature birth or EPH gestosis. 
Severe risks: Birth weight less than or equal to 1500 g or clear case 
of asphyxia [pH -< 7.1, Cardiotokograhia score according to Fischer 
(1976) ~ 4, lactate ~ 8.00 mmol/1] or complications during the first 
7 days of life (sepsis, proved by a positive blood culture; seizure; 
respiratory therapy). Additionally, infants in the severe risk group 
had to spend a minimum of 7 days on the neonatal ward. These 
criteria were sufficient to single out all infants with severe neonatal 
complications, who were treated in one of the six cooperating 
clinics. 
Special group: Those who fulfilled the criteria of severe risks but 
adapted so quickly that they were not transferred to the neonatal 
ward. 

Definition of Psychosocial Risks. The basis of the definition of 
psychosocial risks was the Family Adversity Index (FAI) of Rutter 
and Quinton (1977), which has proved to be highly significant for 
child psychiatric disorders (Voll et al. 1982; Blanz et al. 1989). The 
FAI was adapted to the specific situation of young families (we in- 
cluded only first born children) and elaborated by new concepts, 
which have become relevant in the genesis of psychiatric disorders 
such as social integration and support, severe chronic stress and 
coping. 

Eleven psychosocial risk factors were defined as follows. 
1. Low education level of parents, i.e. unskilled or semi-skilled job 
(inter-rater reliability: kappa = 1.0) 
2. Crowded living conditions, i.e. more than 1 person per room or 
not more than a total of 50 m 2 (kappa = 1.0) 
3. Moderate or severe psychiatric disorders of the parents accord- 
ing to DSM III-R (kappa 0.98) 
4. Delinquency or institutional care in the history of the parents 
(kappa = 1.0) 
5. Troubled relationship between the parents, i.e. frequent and 
long-lasting troubles, separations, lack of emotional care 
(kappa = 1.0) 
6. Early parenthood, i.e. 18 years old or less at birth of the child or 
relationship between the parents had existed for less than 6 months 
at the time of conception (kappa = 1.0) 
7. One-parent family (kappa = 1.0) 
8. Complete rejection of pregnancy (kappa = 1.0) 
9. Lack of social integration and support, i.e. lack of friends and 
lack of help by relatives (kappa = 0.71) 
10. Severe chronic difficulties lasting more than 1 year 
(kappa = 0.93) 
11. Lack of coping skills, i.e. inadequate coping with stressful 
events of the last year, e.g. denial of obvious problems, withdrawal, 
resignation, overdramatization (kappa = 0.67) 

No risk means that none, moderate risk means 1 or 2, and se- 
vere risk means 3 or more of these 11 risk factors were present. 

An even distribution of the 362 subjects across the nine risk 
combinations was achieved. Twenty-two additional subjects be- 
long to the special group of quickly adapted high-risk children. 

Assessment at Age of 3 Months (Corrected for Duration of Gesta- 
tion). Assessment of motor development included a neurological 
examination adapted from Prechtl and Beintema (1976), Vojta 
(1984), Flehmig (1983) and Touwen (1976) and the Bayley Motor 
Scale (Bayley 1969). The standardized neurological examination 
showed an adequate inter-rater reliability (r = 0.90). Assessment 
of cognitive development included the Bayley Mental Scale (Bayley 
1969). 

Assessment of psychopathology was based on behaviour rat- 
ings of a number of temperament dimensions. The behaviour rat- 
ings were obtained in two ways: within the frame of a standardized 



386 

parent interview and during live observations in four standardized 
research settings on two different days in both familiar (home) and 
unfamiliar (clinic) surroundings by trained raters. From nine temp- 
erament scales (adopted from Thomas et al. 1968) 13 symptoms 
were derived which were supplemented by eating and sleeping dis- 
orders. The mean of the five ratings (four from observation, one 
from parent interview) was calculated for each of the nine temper- 
ament dimensions and cut-off points were made. Five scales were 
unipolar; four were bipolar. Each bipolar dimension led to two 
symptoms. In a special study satisfactory inter-rater reliability of 
the ratings could be demonstrated. When the criterion of corre- 
spondence was defined as a difference of zero points on the five- 
point scales between the ratings of the two observers, a mean 
kappa of 0.68 (range 0.51-0.84) resulted. However, when allowing 
a difference between the rating scores of maximum one point, all 
kappa coefficients reached 1.0. Furthermore, the infants' behav- 
iour proved to be sufficiently stable over time despite a significant 
situation-related fluctuation. The results underscored the impor- 
tance of including a variety of situations when studying infant be- 
haviour problems. Neurological examination and the Bayley test 
were conducted by different investigators. The psychopathology 
rating of each infant was made by four different observers. 

Results 

Descriptive Statistics 
of the Dependent and Independent Variables 

Independent  Variables 

The distribution of organic risk (OR) factors shows pre- 
mature  birth or signs of risk of premature  birth to be the 
most frequent variable (53.6% of all 362 subjects); 14.6% 
of the mothers  suffered f rom E P H  gestosis; 12.7% of the 
infants had a birth weight under  1500 g; significant signs 
of asphyxia showed 9.1% (4.4% CTG score --<4, 2.5% 
lactate --- 8.0mmol/1, 2.2% p H  _ 7.10). Neonatal  com- 
plications occurred in 28.1% of the infants (17.4% res- 
pirator  therapy,  5.5% seizure, 5.2% sepsis). 

Distribution of the psychosocial risk (PR) factors 
showed that lack of coping was the most frequent vari- 
able (40.3%); 28.7% of the families showed severe chron- 
ic difficulties; 25.7% were very young parents; 21% of 
the parents showed psychiatric disorders; 20.4% had a 
low educational level; 20.5% had been delinquent or 
were in institutional care; 15.7% had rejected the preg- 
nancy and seriously thought about  abortion; 11.9% lived 
in a troubled relationship; 10.5% of the mothers  lived 
alone with their child, 9.4% under  crowded conditions; 
3.9% had no friends and no help from their relatives. 

As expected, owing to the factorial design the inter- 
correlations of the independent  variables OR,  PR and 
sex were near  zero ( - 0 . 0 4  to +0.02). 

Dependen t  Variables 

Of  the sample, 19.9% were rated as having significant 
or severe neurological disorders, 53% slight disorders; 
15.5% were rated as having significant or severe behav- 
iour problems,  23.8% as having slight disorders. Due to 
the proport ion of at-risk children in this sample, the 
mental  and motor  development  indices (Bayley 1969) 
are rather  high (mental  106.5; motor  102.1). From simi- 
lar results of other research groups (Rauh et al. 1988; 
Crnic et al. 1983b), it can be concluded that the use of 

Table 1. Frequencies of behavioural symptoms (%) 

Moderate Severe 
problems problems 

Attention deficits 23.2 0.6 
Hyperkinesis 22.4 0.8 
Dysphoria 21.8 1.1 
Dysrhythmicity 17.1 3.3 
Irritability 19.9 0.3 
Sleeping disorder 15.2 4.4 
Eating disorder 13.3 3.3 
Contact disorder (introversive) 14.6 0.0 
Hypersensitivity 13.5 0.0 
Low tolerance level 12.2 0.0 
Resistance to changes 9.4 0.0 
Slow adaptability 9.1 0.0 
Hypokinesis 6.1 0.6 
Apathy 6.1 0.3 
Contact disorder (disinhibition) 1.9 0.0 

the norms of the Bayley test leads to scores that are too 
high. Table 1 shows the frequencies of the 15 behav- 
ioural symptoms. Attent ion deficits, hyperkinesis and 
dysphoria were the most frequent ones. 

The intercorrelations of the dependent  variables show 
the highest coefficients between Motor  Development  In- 
dex (MDI)  and Psychomotor  Development  Index (PDI)  
(0.50), and PDI  and the degree of neurological disorders 
( -0 .49 ) .  Remarkably  strong was the relation between 
behaviour problems and the mental  ( -0 .40)  and neuro- 
logical status (0.31). All correlation coefficients are high- 
ly significant (P < 0.001). 

Influence of the OR and PR on the Dependent Variables 

All of the following analyses were done by three-way 
A N O V A  (or logit analyses) with OR,  PR and sex as in- 
dependent  variables. The number  of subjects in all calcu- 
lations was 362, with the exception of the calculations in- 
cluding the special O R  group (n = 384). The figures pre- 
sented below show only the effects of O R  and PR be- 
cause hardly any relevant effect was found for the third 
factor (sex). 

Motor  Deve lopment  

Neurological Disorders. The degree of neurological dis- 
orders as a dependent  variable was highly significant- 
ly influenced by the O R  factor (P<0 .0001 ,  16.4% 
explained variance). A slight influence of PR was ob- 
served too (P < 0.031), although the extent to their ex- 
plained variance (1.6%) was only a tenth of that of the 
O R  factor (see Fig. 1). No sex effect and no interactions 
were observed. A look at the rates of significantly or se- 
verely disturbed infants (Table 2) underscores the effects 
of the O R  factor (Z 2 = 48.26, P--< 0.000). The PR factor 
did not reach statistical significance (Z 2 = 3.53, P_< 0.186). 
Within the O R  factor the main increase of neurological 
disorders was observed f rom modera te  (degree 1) to se- 
vere (degree 2) OR.  
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Fig. 1. Influence of organic risks (OR) and psychosocial risks (PR) 
on neurological disorders. * The higher the scores the more severe 
the neurological disorders. 0 = No risk; 1 = moderate risk; 2 = se- 
vere risk 
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Fig. 2. Influence of organic risks (OR) and psychosocial risks (PR) 
on the Psychomotor Development Index. 0 = No risk; 1 = moder- 
ate risk; 2 = severe risk 

Table 2. Percentage of neurologically disordered infants with or- 
ganic (OR) and psychosocial risks (PR) 

OR 

0 1 2 

PR 1 

2.6 6.8 34.2 14.2 

5 . 6  1 4 . 7  4 1 . 5  2 1 , 6  

6.8 19.5 43.5 23.7 

5.1 13.4 40.0 

0 = no r isk 
1 = m o d e r a t e  r isk 
2 = seve re  r isk 

Psychomotor Development Index. As was the case with 
the neurological disorders a similar strong effect of the 
OR factor (P<0.0001,  12.4% of explained variance) 
was seen here. No psychosocial effect and no interaction 
could be demonstrated but a (comparably small) sex ef- 
fect (P < 0.008, 1.7% of explained variance) was found 
(see Fig. 2). Two-thirds (33) of the 52 infants with a PDI 
less than 84 (Bayley norms) came from the high OR 
group. Of the 5% of subjects (n = 17) with the lowest 
PDI (_< 77), three-quarters (n = 13) came from the high 
OR group. 

Mental Development 

As can be seen in Fig. 3 both a significant psychosocial 
(P < 0.008) and organic effect (P < 0.0001) occurred; 
the variance explained by the latter (4.6%) was nearly 
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Fig. 3. Influence of organic risks (OR) and psychosocial risks (PR) 
on the Mental Development Index. 0 = No risk; 1 = moderate 
risk; 2 = severe risk 

twice that explained by PR (2.6%). No sex effect and no 
interaction between the risk factors were observed. Of 
the 17 infants with an MDI below 84 (Bayley norms), 15 
came from the high OR group. Within the range from 
the 5th to the 15th percentile (sample norms), 19 (58%) 
of 33 came from the high PR group. 

Behaviour Problems 

Looking at the sums of behavioural symptoms as a de- 
pendent variable (Fig. 4) both a significant organic (P < 
0.0001) and psychosocial influence (P < 0.0001) was ob- 
served. The explained variance for the PR factor (4.4%) 
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Fig. 4. Influence of organic risks (OR) and psychosocial risks (PR) 
on the number of behavioural symptoms. 0 = No risk; 1 = moder- 
ate risk; 2 = severe risk 

Table 3. Percentage of infants with at least significant behavioural 
problems with organic (OR) and psychosocial risks (PR) 

OR 

0 i 2 

0 5.3 4.5 10.5 6.7 

PR 1 13.9 14.7 24.4 18.0 

2 18.2 9.8 34.8 21 .4 

12.7 9.2 24.0 

0 = n o  r i s k  
1 = m o d e r a t e  r i s k  
2 = s e v e r e  r i s k  

was as high as for the O R  factor (also 4.4%). No sex ef- 
fect and no interaction were observed. The distribution 
of rates of significantly or severely disturbed infants leads 
to comparable results (OR: P<0 .009 ;  PR: P<0 .005 ;  see 
Table 3). Along the PR factor the ratio of disturbed in- 
fants climbs from 6.7 over  18.0 to 21.4%, along the O R  
factor f rom 12.7 over  9.2 to 24.0%. The main increase 

was for the PR factor f rom degree 0 (no risk) to degree 
1 (moderate  risk) and for the O R  factor from degree 1 
(moderate  risk) to degree 2 (severe risks). 

Characteristics of Rapidly Recovered High-Risk Infants 

Twenty-two of the infants who suffered from high risks 
recovered so quickly that they were not transfered to the 
neonatal  ward. These infants were equally distributed 
across the three PR groups [6(0)/9(1)/7(2)] but not ac- 
ross sex groups (7 d / 15 $). Because of the nearly com- 
plete absence of sex effects (only for the PDI  subscore), 
this should not create marked  differences concerning the 
dependent  variables. Table 4 shows the interesting re- 
sults. The neurological status and the behaviour prob- 
lems were comparable  with those of the modera te  risk 
group. As regards motor  and mental  development  indi- 
ces, this group showed absolutely the best results of all 
risk groups and bet ter  than those without any risk? On 
account of the low number  of subjects only differences 
between the special group and the high-risk group were 
statistically significant. As a statistical procedure Scheffe' 
tests following one-factorial analyses of variance were 
used for PDI  and MDI ,  and logit analyses for neurologi- 
cal disorders and behaviour problems.  

Predictive Value of Single Risks 

Looking at the most  powerful predictors for the develop- 
mental  status of 3-month-old infants, correlations (rp bis) 1, 
were calculated for each of the psychosocial and organic 
risks with the dependent  variables. Table 5 shows these 
correlations, representing all which exceed 0.10, which 
corresponds to a level of significance of 0.05 (2 alpha). 
Owing to the high number  of correlations the level of 
significance had to be adjusted. The adjusted level of sig- 
nificance corresponding to P_<0.05 was below 0.006, 
which is equivalent to a correlation coefficient of 0.15. 
As can be seen, only a few psychosocial risks reach such 
significant predictive power. This predictive power  is re- 
stricted to M D I  and behaviour problems.  Six of the or- 
ganic risks reach significant predictive power,  which is 
mainly concentrated on the motor  developmental  status 
represented by the neurology and the PDI.  The most 
stringent organic risk (significant correlation with all 

1 Violation of the assumption of a normal distribution did not mat- 
ter with respect to the number of subjects, which could be dem- 
onstrated by comparing calculations with rank correlation meth- 
ods 

Table 4. Charcteristics of rapidly recovered high-risk children compared with other organic risk groups 

(0) (1) (2) (r.r.) 
None Moderate Severe Rapidly 
(n = 118) (n = 119) (n = 125 )  recovered 

(n=22) 

r.r. Group differs significantly 
from the following risk groups 

Neurological disorders (%) 5.1 13.4 
Psychomotor Development Index 107.3 103.9 
Mental Development Index 108.7 108.7 
Significant behaviour problems (%) 12.7 9.2 

40.0 13.6 
95.5 111.1 

102.4 115.4 
24.0 9.1 

(2) (P < 0.05) 
(2) (P < 0.05) 
(2) (P < 0.05) 
None 
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Table 5. Predictive value of single psychosocial and organic risks I 
(single correlations rpbis) 

Neuro- PDI MDI Sum of 
logical symp- 
status toms 

Low educational level 0.18 0.13 
Crowded living conditions 0.13 0.19 
Psychiatric disorder 0.12 
Delinquency/institutional care 0.10 
Troubled relationship 
Early parenthood 0.12 0.10 
Incomplete family 0.16 0.15 
Rejected pregnancy 0.12 0.13 
Lack of social integration 
Severe chronic difficulties 
Lack of coping skills 0.14 0.14 0.19 0.21 

Premature birth or signs of 
risk of premature birth 0.30 0.23 0.12 

EPH gestosis 0.11 
Birthweight --< 1500 g 0.35 0.21 0.19 0.20 
pH_<7.10 
Lactate _> 8.0 mmol/1 
CTG score (Fisher) -< 4 0.14 0.16 
Respiratory therapy 0.36 0.27 0.12 0.13 
Seizure 0.21 0.26 0.14 0.15 
Sepsis 0.15 

Table 6. Predictive value of single psychosocial and organic risks II 
(standardized beta weights) 

Neuro- PDI MDI Sum of 
logical symp- 
status toms 

Low educational level 
Crowded living conditions 
Psychiatric disorder 
Delinquency/institutional care 
Troubled relationship 
Early parenthood 
Incomplete family 
Rejected pregnancy 
Lack of social integration 
Severe chronic difficulties 
Lack of coping skills 

0.11 

0.14 

0.12 

0.19 

0.10 0.19 0.21 

Premature birth or signs of 
risk of premature birth 0.16 0.16 

EPH gestosis 0.10 
Birthweight -< 1500 g 0.24 0.18 0.19 
pH_< 7.10 
Lactate _> 8.0 mmol/1 
CTG score (Fisher) _< 4 0.13 
Respiratory therapy 0.36 0.27 
Seizure 0.16 0.20 0.14 0.15 
Sepsis 

Explained variance 
in % (R 2) 0.23 0.16 0.12 0.13 

four dependent  variables) is low birth weight (below 
1500 g). Al together  the correlations of single risks re- 
main low, which means that none of these alone can well 
predict the developmental  status at age 3 months.  

Applying multiple regression analyses the resulting 
standardized beta weights (Table 6) underline the rela- 
tive significance of the organic risks in comparison with 
the psychosocial risks. The total percentages of explained 
variance remain low, which was to be expected because 
of the low single correlations. 

Summarizing Conclusions 

In a prospective longitudinal study starting at birth all 
measurements  of developmental  status at 3 months were 
dependent  on the grade of severity of organic risks. The 
influence of these factors was especially relevant for the 
motor  skills. This is in line with the findings of other  au- 
thors (e.g. Greenberg  and Crnic 1988; Rauh 1984). O R  
factors also influence the early cognitive and behaviour  
development .  

The effects of psychosocial risks are still compara-  
tively low, which is obviously due to the short socializa- 
tion period. Their  strongest influence was seen on be- 
haviour problems,  in which they explained the same pro- 
portion of variance as the organic factors. A significant 
effect on the mental  developmental  status could also be 
demonstrated,  although it remained below the organic 
influence. 

Sex differences on the whole were not very impor-  
tant. They could only be shown to have a slight effect on 
motor  skills. 

Substantial interactions between organic and psycho- 
social risks were not observed. This is an indicator of an 
additive connection of these variables concerning the de- 
velopmental  parameters .  Also there was no statistical in- 
teraction between organic risks and sex. This means that 
at this age there is not sex-specific effect of the organic 
risks on developmental  measures.  The same could be 
demonstra ted for the psychosocial risks and sex. Our  ex- 
periences during the collection of sample also show that 
there is no connection between severe organic risks and 
sex. Our  sample included all first-born Ge rman  children 
with severe organic risks in the Rhein-Neckar  region and 
it was also difficult to arrive at the aimed-for number  of 
boys and girls. 

In general, the variance which could be explained by 
both the psychosocial and the organic risks was quite low 
(maximum 23%). This is probably due to the compara-  
tively low reliabilities of measurements  in infancy. More- 
over, there are many variables (e.g. attitudes of  the par- 
ents, life events, mother-infant  interaction) which were 
investigated by the project during a 4-h interview with 
the parents and a videotaped mother/child interaction 
but which have not yet been included in the analyses. 
These variables, especially the quality of mother/ infant  
interaction can enhance the amount  of explained var- 
iance particular of mental  development  and behaviour  
problems (Esser et al. 1989). 

The quite good developmental status of quickly adap- 
ted high-risk infants was of interest. If  these results can 
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be conf i rmed by the fur ther  deve lopmen t  of these chil- 
dren ,  quick adap ta t ion  to organic  stress may be a sign of 
except ional ly  good coping and  lack of vulnerabi l i ty .  
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