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I HE German measles epidemic 
of 1941 had especially tragic results for chil 
dren of women who contracted the disease 
during the first trimester of pregnancy. The 
effects of this epidemic served to alert medi 
cal science to the importance of the prenatal 
environment in shaping the subsequent de 
velopment of the child. Since that time 
medical literature has been replete with re 
ports of a variety of factors (X-ray; anesthe 
sia; nutrition, including excessive dosages of 
vitamin D; various drugs and chemical 
agents such as thalidomide, LSD, and cal 
cium cyclamate) which are known or at least 
are thought to be inimical to optimal fetal 
development. Concomitant with this in 
creased knowledge has been the refinement 
of various therapeutic techniques, including 
such radical procedures as intrauterine trans 
fusion and fetal surgery, and the develop 
ment of a new medical specialty, fetology.

The implications of this increased 
knowledge for education has only become 
apparent in recent years. Educators may 
previously have seen little connection be 
tween medical aspects of the prenatal period 
and the problems of school achievement with 
which they are primarily concerned. Exam 
ination of current literature in this area, how 

ever, makes this relationship considerably 
more significant than might have been 
supposed.

Benjamin Pasamanick and his associ 
ates presented some of the first investigations 
which provided evidence for a link between 
complications during pregnancy and delivery 
and learning problems in children. The 
numerous studies conducted by these re 
searchers have been based on similar meth 
odological procedures. Children attending 
special classes within the Baltimore school 
system, believed normal in all respects other 
than the disability under study, were selected 
as the target sample. The records of those 
children who were also born in Baltimore 
were located in the Bureau of Vital Statistics. 
The control population was then drawn from 
these records by selecting the child nearest 
in age to and of the same race and sex as the 
atypical child. Subsequent checks were also 
made to ensure that these matched pairs 
were also equivalent with regard to social 
class and age of mother. The hospital birth 
records of these children were then exam 
ined for mention of complications during 
pregnancy and delivery.

Pasamanick and his associates are fully 
aware that there are several weaknesses in
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these procedures. In the first place, hospital 
records may contain inaccuracies; and sec 
ond, placement in special or regular classes 
is not always a valid measure of the de 
pendent variable, the presence or absence of 
disability. Nevertheless, this particular group 
has presented convincing evidence that pre 
natal complications are related to subsequent 
learning problems. In some instances differ 
ences between the two groups were very 
marked. With respect to reading problems, 
for example, Kawi (1959) reported that 45.4 
percent of mothers of children with reading 
problems suffered one or more complications, 
compared with 21.4 percent of the control 
group mothers. Contrasting the percentages 
of mothers having had two or more compli 
cations, the differences are even more strik 
ing: 17.6 percent for the reading problem 
group and 1.9 percent for the controls. The 
reading problem group in this study was de 
fined as children enrolled in remedial read 
ing classes who were at least ten years old 
and of normal intelligence.

Significant differences were also noted 
by Rogers, Lilienfeld, and Pasamanick (1955) 
in comparing children referred to the Special 
Services Division of the Department of Edu 
cation in Baltimore for deviant behavior. In 
this investigation premature birth was found 
to be related to these subsequent behavior 
problems.

This research team having also pre 
sented similar findings with respect to men 
tal deficiency (Pasamanick and Lilienfeld, 
1955a), epilepsy (Pasamanick and Lilien 
feld, 1966b), and tics (Pasamanick and 
Kawi, 1956) has postulated a continuum of 
reproductive causality with a lethal com 
ponent, consisting of abortions, stillbirths, 
neonatal deaths, and a sublethal compo 
nent cerebral palsy, epilepsy, mental defi 
ciency, and, less seriously, reading problems 
and behavior disorders. It is their contention 
that an important factor in the incidence of 
these disorders is brain injury sustained dur 
ing the prenatal and neonatal periods.

More recent longitudinal investigations 
concerning the effects of prenatal and post 
natal anoxia have presented similar results. 
Corah e t al. ( 1965) followed 101 full-term

anoxic infants and a comparison group of 134 
normal infants. All had received extensive 
examinations at birth and were administered 
tests of cognitive, perceptual, and per 
ceptual-motor functioning as well as neuro 
logical examinations and personality assess 
ment at the ages of three and seven. The test 
results at these two age levels were incon 
sistent, possibly due to differences in tests 
used with the three- and seven-year-olds or to 
the fact that the manifestations of neurologi 
cal impairment vary with developmental 
level. Nevertheless, the findings indicated 
that three-year-olds who had suffered anoxia 
performed significantly more poorly on vari 
ous conceptual tasks and on the Stanford- 
Binet, particularly on the vocabulary items, in 
comparison to control subjects. Differences 
in IQ were attenuated by the time these chil 
dren were seven, but vocabulary differences 
persisted. Reading scores, perceptual-motor 
performance, and social competence ratings 
of the anoxic children were significantly 
lower at this time. Furthermore, although in 
both groups some children did poorly in cer 
tain areas, anoxic children were more likely 
to perform poorly in more than one area.

In addition to other pathogenic circum 
stances in pregnancy and delivery, prema 
ture birth has also been shown to have an 
ill effect on subsequent development. Ac 
cording to the World Health Organization 
(1961), premature birth, the largest single 
cause of infant death, is a significant source 
of nonlethal neurological damage. Of the 
premature infants who do survive, as many 
as 50 percent may suffer impairment rang 
ing from minimal damage to severe retarda 
tion. Braine (1966), for example, reports a 
17-point difference between premature and 
full-term male babies in scores on mental 
tests administered at the age of 1 3Vz months. 
Wortis (1967) states that even among pre 
maturely born children with no obvious de- 
feet, IQ's are likely to be lower than those of 
their full-term siblings.

It must be recognized, of course, that 
the poorer performances of prematurely born 
children may be due to overprotection on 
the part of the mother or other factors than 
purely physiological ones. In any event, how-
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ever, the prematurely born have a more lim 
ited opportunity for optimal development.

The relationship between pathogenic 
circumstance in pregnancy and delivery and 
subsequent learning and behavior problems 
which has been documented by these studies 
has also been shown to be related to a third 
variable, that of social class. Many investi 
gations have shown that the incidence of 
disorders during the prenatal period is three 
to four times as high among lower class in 
comparison to middle class families. Pasa- 
manick (1965), for example, reports that 
toxemia, a condition of pregnancy found in 
some instances to be related to mental defi 
ciency in the offspring, occurred in 18 per 
cent of the pregnancies of lower class Negro 
women studied compared to 5 percent for 
middle class white women.

Premature birth is also related to social 
class membership. According to Wortis 
(1967) the percentage of premature births 
in Chicago in low income areas was 15 per 
cent compared with 7.5 percent in areas 
where income was highest. The figures for 
New York reveal an even greater difference: 
16.5 percent and 6.2 percent for low and high 
income areas respectively. These distressing 
figures are underscored by the fact that the 
steady decline in premature birth rate in 
evidence throughout the century has been 
halted, with the 1960 reports actually reveal 
ing an increase in these figures. Although it 
is expected that the 1970 figures will show an 
improvement, prematurity rates in the 
United States remain higher than those in 
many countries of western Europe.

Lower social class membership, how 
ever, is associated not only with greater in 
cidence of neurological impairment, but also 
with reduced opportunity for recovery once 
impairment has taken place. In studying the 
progress of 250 prematurely born 2'/2-year- 
olds from lower social classes, Wortis e t al. 
(1964) report that the deviant behavior pat 
terns observed (poor sphincter control, sleep 
disturbances, bad temper) were frequently 
associated with disorganized family patterns. 
Similarly Braine (1966), in another longi 
tudinal study of prematurely born children, 
found that social class differences contrib 

uted to the impairment of the most vulner 
able group, those with the lowest birth 
weights. He concluded that environmental 
factors may have selectively handicapped the 
development of children who had already 
suffered some damage. Those with impair 
ment of the central nervous system may be 
less able to adjust to an environment char 
acterized by overly strong or inadequate stim 
ulation.

The implications of these various inves 
tigations are clear. To the extent that the 
quality of prenatal and postnatal care can 
be improved, the number of school age chil 
dren with learning or behavior disorders will 
be reduced. Scientific advances in obstetri 
cal practice are, of course, one avenue by 
which this goal can be reached. But the dis 
crepancies in maternal health figures for 
middle and lower class groups suggest that 
presently available medical knowledge is not 
being adequately disseminated in the popu 
lation.

The reasons for this failure are legion  
the poorer health education of the lower class 
woman, the inadequate staffing of publicly 
supported maternal health clinics, the im 
personal treatment which women receive 
there, the inconvenient hours and locations at 
which services are dispensed, and the com 
plicated procedures for establishing financial 
eligibility. It must be recognized, too, that 
low income women constitute a higher risk 
group during pregnancy: they may be in 
poorer prior health, and they include a larger 
percentage of those below 20 or over 35 years 
of age, as well as those with a greater num 
ber of previous pregnancies. These factors, 
which contribute to increased rates of pre 
natal complications, also clearly indicate that 
this group must receive greatly improved 
maternal care.

Educators can and must contribute to 
the solution of these problems not only in the 
interests of social welfare, but also because 
the consequences directly affect their school 
populations. Efforts which educators can 
take in this direction encompass the inclusion 
of a rigorous maternal health aspect to the 
high school curriculum, particularly in com 
munities in which most students do not enter
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college and where many pregnancies occur 
at an early age. Providing effective discus 
sion groups or lecture-demonstrations for 
mothers who have not yet completed their 
families is another possibility.

The kind of parents' organizations asso 
ciated with such programs as Head Start 
provides an excellent opportunity for this 
type of project. And finally, requesting infor 
mation concerning complications during 
pregnancy, delivery, and the neonatal period

at the time of school registration might aid 
in the early recognition of disabilities by sig 
naling a group of children whose progress 
must be observed with more than usual care. 
In view of the trend toward schooling at in 
creasingly early ages, such a practice seems 
particularly well advised.

The goal of reducing birth defects in the 
United States is one of very great importance. 
The role of educators in helping to achieve 
this goal is not to be minimized.

References

M. D Braine, C. B. Heimer, H. Wortis, and 
A. M Frecdman. "Factors Associated with Impair 
ment of the Early Development of Prematures." 
Monographs of the Society for Research in Child 
Development. Vol. 31, No 106; 1966.

N. L. Corah, E. J. Anthony, P. Painter, J. A. 
Stern, and D. Thurston. "Effects of Perinatal 
Anoxia After Seven Years." Psychological Mono 
graphs 79. 1 -34; 1965.

Ali Kawi. "Prenatal and Paranatal Factors in 
the Development of Childhood Reading Disorders." 
Monographs of the Societij for Research in Child 
Development Vol. 24, No. 4; 1959.

B. Pasamanick. "Socio-economic Status and 
Precursors of Neuropsychiatric Disorder." A merican 
Journal of Orthopsychiatrij 26; 594-601; 1965.

B. Pasamanick and A. Kawi. "A Study of the 
Association of Prenatal and Paranatal Factors with 
the Development of Tics in Children." Journal of 
Pediatrics 48: 596-601; 1956.

B. Pasamanick and A. M. Lilienfeld. "Asso 
ciation of Maternal and Fetal Factors with Devel 
opment of Mental Deficiency I. Abnormalities in 
the Prenatal and Paranatal Periods." Journal of the 
American Medical Association 1 59: 155-60; 1955.

B. Pasamanick and A M. Lilienfeld. "Mater 

nal and Fetal Factors in the Development of 
Epilepsy. II. Relationship to Some Clinical Features 
of Epilepsy." Neurologi/ 5: 77-83: 1955.

M. E Rogers, A. M. Lilienfeld, and B. Pasa 
manick. "Prenatal and Paranatal Factors in the 
Development of Childhood Behavior Disorders." 
Acta Psiichialrica et Neurologica Scandinavica Sup- 
plcmcntum 102. Copenhagen: Ejnar Munksgaard. 
1955.

World Health Organization. P ublic Health 
Aspects of Lore Birth Weight. Series No. 217. 
Geneva: World Health Organization, 1961.

H. Wortis "Social Class and Premature 
Birth." In: H. W. Bernard and W. C. Huckins. 
editors. Readings in Child Development Boston: 
Allyn and Bacon, Inc.. 1967.

H Wortis, M Braine. R. Cutler, and A. Freed- 
inan. Deviant Behavior in Two-and-a-half-Year-Old 
Premature Children." Child Development 35: 871- 
79; 1964.

 CAROL A. MILLSOM, Associate Pro 
fessor, Division of Early Childhood and Ele 
mentary Education, New York University, 
New York City.

Instructor
*** and Instructor Publication aids for the elementary teacher creating units 
of instruction . . . planning educational research in today's curricula . . . giving 
individualized or group instruction as practiced in today's school.

The Instructor Publications, Inc. Dansville, N.Y. 14437

January 1970 425



 
 
 
Copyright © 1970 by the Association for Supervision and Curriculum 
Development.  All rights reserved.  
 
 




