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THE RELATIONSHIP BETWEEN PREMATURITY AND 

INTELLIGENCE IN MENTAL RETARDATES 

Byron Calvert Moore, Ed. D. 

The University of Arizona, 196 4 

Director: David W. Smith 

The study was designed to investigate the relation

ship between prematurity and inental deficiency in an institu

tional population. The population studied was drawn from the 

Arizona Children's Colony, and is heterogeneous in terms of 

racial and ethnic groups. 

Identification of 137 premature-retardates was based 

on the Colony's birth weight records, with those birth 

weights of 2500 grams (88 ounces) or less considered prema

ture. By writing to physicians and hospitals, and searching 

the files of the Arizona Bureau of Vital Statistics, both 

weight verifications were obtained for 91 of the 137 premature-

retardates. This constitutes a verified sample of 66.4$. 

Verifications of intellectual status were completed 

using scores obtained from administering the Stanford-Binet, 

Form (L-M), individual test of intelligence. The American 

Association on Mental Deficiency classification systems for 

intelligence, etiology, and concomitants to mental deficiency 

were used. 
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The literature established that a number of factors 

were suspected of being related to the incidence of prema

turity. Consequently, data was accumulated on sex, race, 

etiology, parity, maternal age, and the presence of sensory 

impairments, convulsive disorders, and motor dysfunctions in 

the study population. These factors were tested to see if 

they were significantly related to either prematurity or 

mental deficiency. 

Because of the nonparametric character of the data, 

the Chi-Square Test and the Mann-Whitney U Test were selected 

for testing the hypotheses. 

Processing of the data revealed that birth weight 

distributions differed significantly between male and female 

subjects, thus necessitating'separate examination of these 

two populations. It was further discovered that a signifi

cantly higher incidence of prematurity was found among the 

female premature-retardates than among the male premature-

retardates residing at the colony. 

Another sex difference was demonstrated by the find

ing that female premature-retardates manifested a significant 

relationship between the incidence of motor dysfunctions and 

the distribution of intelligence levels, which was not true 

for the male premature-retardates. 

Relationship between intelligence and birth weight 

distributions was tested with other variables, such as 
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maternal age, parity, race, and the incidence of sensory 

impairments and convulsive disorders; no significant differ

ences were noted. 

The hypothesis that premature-retardate males of the 

high intelligence group (>I.Q. 35) would exhibit a signifi

cantly higher median birth weight than premature-retardate 

males of the low intelligence group (<I.Q. 36) was supported 

by application of the Mann-Whitney U Test to the data. An 

equivalent hypothesis with regard to the female premature-

retardates residing at the Colony was not supported by 

testing. 

An overall prematurity incidence among the population 

of the Arizona Children's Colony was found to be 16.8?. Com

parison with the average annual prematurity rate of 7.5$ for 

the State of Arizona suggests that an association may exist 

between mental deficiency and premature birth weights. 

As a result of this study, recommendations are 

offered suggesting (1) the development and keeping of more 

comprehensive birth history records in Arizona, (2) studies 

of birth weight and intelligence on a wider population than 

the present study, (3) consideration of a decreased upper 

prematurity weight limit for females, (4) better prenatal 

care for expectant mothers within the lower socioeconomic 

groups, and (5) further studies on the relationship, if any, 

between plural births and mental deficiency. 



CHAPTER I 

INTRODUCTION 

Introduction to the Problem 

In recent years, increasing impetus has been directed 

toward the discovery and understanding of etiological factors 

that influence the incidence and severity of mental defi

ciency. Some of this research has presented evidence that 

prematurity is associated with mental deficiency as well as 

a number of other handicapping conditions. Recognition of 

the premature birth rate as an international health problem 

has, for the past several years, emphasized the need for 

reduction of incidence rates and development of improved 

postnatal care for premature babies. Consequently, there 

has been a steady decline in mortality among premature 

infants, which, in turn, may have resulted in the survival 

of handicapped children whose counterparts had not survived 

in previous years. Furthermore, as medical progress enables 

more premature children to live, the concomitant increased 

survival rate of handicapped children may become an even 

greater problem in the future. 

A concept basic to understanding the problems 

involved in survival, growth, and development of premature 

1 
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infants is that fetal maturation is a continuous and orderly 

process following a definite pattern toward the birth epi

sode. In writing on this subject, Parmelee (1959, p., 132) 

has pointed out that the status of the infant at birth is 

greatly dependent on the stage he has reached in the matura

tion process. 

A child born following a,full-term pregnancy has 

presumably advanced to a stage of development that permits 

successful transition to the new extrauterine environment. 

The infant who has been born prematurely, while making the 

same adjustments as the full-term child, must do so under 

handicaps of immaturity proportional to the term of uncom

pleted fetal life. It was Parmelee's opinion (1959, p. 132) 

that the success of an infant's adjustment to extrauterine 

life is, in large measure, dependent upon the degree of 

fetal maturity. 

The purpose of this paper is, in effect, to test an 

extension of the above ideas. It would appear that just 

as postnatal survival is dependent upon fetal maturation, 

so is the infant's ability to resist and overcome handi

capping conditions. The next logical step is to question if 

there is a connection between the degree of handicaps and 

the degree of prematurity. 
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The Problem 

This study is an outgrowth of a general interest in 

the etiological conditions of mental deficiency. Examination 

of the population at the Arizona Children's Colony, for exam

ple, revealed that one in six of these retarded residents had 

histories of premature birth episodes. This fact suggested 

that prematurity may be a factor in the problem of mental 

deficiency. The final purpose of the study emerged as a 

need to determine if a significant relationship existed 

between the degree of prematurity and the severity of mental 

deficiency. 

There is conflicting evidence in the literature as 

to whether or not a relationship even exists between prema

ture birth and mental deficiency. In general, the concensus 

of earlier literature held that a relationship did not exist, 

while most recent research has provided more convincing evi

dence that it does. 

Importance of the Problem 

Approximately 7.5$ of the infants born in the state 

of Arizona every year enter life prematurely (Arizona Prema

ture Births and Rates, 1964). Studies have shown that pre

maturity has not only been a major contributor to the infant 

mortality rate, but that it has also been associated inti

mately with a number of debilitating defects. Prematurity 
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does not stand apart as an etiological factor, but rather, 

is inextricably woven into a number of interrelated physical 

and social conditions. Unfortunately, not enough information 

has been discovered regarding the influence of diet, race, 

sex, geography, emotional and physical stress, disease, and 

medications on the prenatal experience of a human being. 

It is hoped that this study will provide a modest contribu

tion to the data that must be acquired in order to achieve a 

better understanding of these problems. 

Although considerable research has been conducted on 

the subject of prematurity, it has often been selective, 

concentrating primarily on the medical aspects of prematurity 

and focusing relatively less attention on possible concom

itants, such as mental deficiency, which require careful 

appraisal. This factor has been exemplified by the impres

sionistic evaluations of intelligence that have been the 

basis for judging the absence or presence of retardation. 

Also, very few studies have been concerned with the "lost" 

children of the institutions for the mentally deficient, the 

majority of researchers having limited their studies to the 

more socially competent children found in the public schools. 

Such sampling might tend to give a distorted picture of the 

sequalae to premature birth. 
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For reasons that will be discussed later, it was 

deemed necessary to process the data separately for males and 

females in the study. Consequently two sets of hypotheses 

were, developed: 

H0 There is no significant difference between the degree 

of prematurity and intellectual loss found in male premature-

retardates residing at the Arizona Children's Colony as 

indicated by the comparison of birth weights and high and 

low intelligence levels. 

HjL Premature-retardate males of the high intelligence 

group will have significantly higher median birth weights 

than premature-retardate males of the low intelligence group. 

IIQ There is no significant difference between the degree 

of prematurity and intellectual loss found in female 

premature-retardates residing at the Arizona Children's 

Colony as indicated by the comparison of birth weights and 

high and low intelligence levels. 

H-j Premature-retardate females of the high intelligence 

group will have significantly higher median birth weights 

than premature-retardate females of the low intelligence 

group. 
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Selection Criteria 

The study group was made up of individuals residing 

at the Arizona Children's Colony, an institution for the 

mentally deficient, who were born with birth weights of 

5.5 pounds or less. This information was taken from the 

admission records of the Colony. It was also considered 

important to record the sex, race, parity, and age of mother 

for each subject. Each child's birth weight was verified 

by obtaining birth records from the attending physician or 

hospital of birth (Appendix 3). A questionnaire designed 

for this purpose was mailed with an explanatory letter to 

the parents of the study population (Appendices 1 and 2). 

Although verification of birth weight was the main intent 

of the questionnaire, a number of questions concerning the 

birth episode we£e also submitted for parental comment. 

The records of the Arizona State Bureau of Vital 

Statistics were also searched; unfortunately, however, the 

birth weight has only been required as data of public record 

since 19 49. Although not all the Colony records could be 

verified, no cases were dropped from the study on this 

account. 

The American Association on Mental Deficiency etiol

ogical and diagnostic classification systems (Heber 1959) 

are used at the Colony for record keeping and research pur

poses. In each case, the etiological classification, 



secondary classification, and intelligence level classifica

tion were reviewed and recorded. The Stanford-Binet, Form 

L-M, was administered to all children who were capable of 

being tested; the intelligence level classification was veri 

fied on the basis of these test results. Data was also 

collected from the psychology and medical files on the inci

dence of cranial anomalies, motor dysfunctions, sensory 

impairments, convulsive disorders, and psychiatric impair

ments found in the children of the study group. 

A total of 137 subjects (65 males and 72 females), 

including white, Mexican, Indian, and Negro residents, com

prised the study population. The age range of subjects 

included in the study varied from 2 to 31 years. 

Limitations of the Study 

This study has several limitations. It is basically 

a retrospective study, which made gathering of some data 

difficult and procuring of other data impossible. The 

review of literature suggested a number of factors, such as 

maternal diet, socioeconomic status of the family, prenatal 

medical care, and blood groups, that may be related to the 

incidence of prematurity. A longitudinal study, for example 

might have been able to consider these factors as variables. 

Other factors, such as sex, race, parity, maternal age, and 

incidence of disabilities in. addition to mental deficiency, 
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were included in the study and tested to see if they were 

variables. 

The Stanford-Binet, Form L-M, individual test of 

intelligence, was selected for use in the study. This test 

does not discriminate below I.Q. 30; therefore, a large 

number of the individuals in the study group could be iden

tified only by an intelligence level rather than by a specific 

test score. If specific test scores had been available on 

all the subjects, Spearman Rank Correlation data could have 

been computed as well as data relating to significant dif

ferences between variables. 

The study group represented a very select population, 

because it was made up of individuals who had both a history 

of prematurity and mental deficiency. Therefore, the results 

of this study should apply specifically to the Arizona 

Children's Colony and similar institutions, with only general 

implications applicable to other populations. Conclusions 

reached from studying this population should not be inter

preted as relevant to populations born with weights above 

5.5 pounds. 

Definitions of Terms Used 

Definitions for the terms used in this paper have 

been selected on the basis of the most widespread profes

sional usage. The term "prematurity," in itself, has had a 

variety of interpretations; however, the use of a birth 



weight of 2500 grams (5.5 pounds) or less as a criterion for 

classification of prematurity has come to be universally 

accepted. This criterion was used in the study. The liter

ature has reported weight data on premature children in both 

grams and pounds. This study has recorded the subjects weights 

in ounces. A conversion table has been included in the 

appendices for the reader's convenience (Appendix 32). In 

some instances, for purposes of testing, the study group was 

divided into high and low weight groups. Weights of 61 

ounces or greater were assigned to the "high" group; weights 

less than 61 ounces were included in the "low" group. 

The Arizona Children's Colony adheres to the standards 

set by the American Association on Mental Deficiency. The 

terms "mental deficiency" and "mental retardation" have been 

used interchangeably in this paper and have been defined as 

"subaverage general intellectual functioning which originates 

during the developmental period and is associated with 

impairment in adaptive behavior" (Heber I960, modification 

to the 1959 manual, p. 499). Heber's modification to his 

1959 A Manual on Terminology and Classification in Mental 

Retardation was also used as a guide in establishing intel

ligence level classifications. Table 4, in Chapter III of 

this study, outlines the word description of the intelligence 

classifications and denotes their numerical equivalents. 

The study group was also divided into high and low 
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intelligence sub-groups. All individuals with intelligence 

quotient scores greater than 35 were included in the "high" 

group, while those scores less than 36 were included in the 

"low" group. 

The period of gestation is usually regarded as the 

"number of completed weeks of pregnancy which have elapsed 

between the first day of the last menstrual period and the 

date of delivery" (United Nations 1955, p. 12). 
t 

Interpreting the difference between the terms "fetal 

death" and "death" has an important bearing on prematurity 

incidence reports, since live-born infants who die are ordi

narily included in such reports, whereas fetal deaths are 

not. "Death" is defined as the permanent disappearance of 

all evidence of life after a live birth has taken place. 

Any sign of life after separation from the mother is classi

fied as a "live birth." A "fetal death" is defined as a 

death prior to the complete separation of a product of con

ception from its mother (United Nations 1953, pp. 6-7). 

Summary 

Although the literature reveals an increasing amount 

of research on the problem of premature births, there has 

not been sufficient exploration of the relationship of pre

maturity to mental deficiency. The Arizona Children's Colony 

was selected as the test site for the hypothesis that there 



are significantly higher median birth weights found in 

premature-retardates of higher intelligence groups than in 

lower intelligence groups. 

A total of 137 premature-retardates were located at 

the Colony by searching through the record systems. Informa' 

tion was also recorded concerning sex, age, race, parity, 

maternal age, and incidence of sensory impairments, convul

sive disorders, and motor dysfunctions. 

Verification procedures were established with regard 

to both birth weights and intelligence levels. 



CHAPTER II 

REVIEW OF LITERATURE 

Purpose 

This chapter presents the results of the review of 

the literature. 

Special emphasis has been placed on literature per

taining to the criteria for diagnosis of prematurity, the 

incidence of prematurity, concomitants of mental retardation 

associated with prematurity, and the incidence of mental 

deficiency associated with prematurity. 

Introduction 

Although Little (1861), as early as 1861, recognized 

the relationship between prematurity and cerebral palsy, 
I t  

Ylppo is generally regarded as having provided the impetus to 

research on prematurity nearly sixty years later, in 1919. 

His detailed studies of infants showed correlations between 

low birth weight, gestational age, and functional immaturity. 

Ylppo also advocated the use of 2500 grams as a standard 

upper limit for a diagnosis of prematurity, regardless of 

the duration of pregnancy (Corner 1960, p. 3). 

Subsequent investigations during the 1920's were 

devoted to an analysis of the relationship between prematurity 

12 
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and a host of phenomena, such as retarded physical and 

mental growth, infant morbidity, inheritance, veneral dis

ease, emotional disturbance, and illegitimacy (Capper 19 28; 

Comberg 1927; Israel and Kemkes 1927; Looft 1927). 

Since divergent and, at times, conflicting results 

were reported, it became apparent that in order for study 

results to be comparable, standard definitions and criteria 

would be needed for such terms as "prematurity," "live birth," 

"fetal death," and "abortion." Furthermore, as one writer 

later observed (Tyson 1944, p. 355), it had become the 

unfortunate custom in some areas to exclude from total 

figures one or more groups of premature infants, such as 

those who die in the first 2 4 hours of life, or those 

weighing under 1000 grams, so as to have records that 

would show to better advantage. 

To provide a uniform standard for diagnosis of pre

maturity for statistical purposes and for comparison of 

results of care, the American Academy of Pediatrics, at a 

meeting in New York City in 19.35, recommended that a pre

mature infant be regarded as one who weighs less than 2500 

grams at birth, and that all live born infants:'should be 

included. Any evidence of heart beat or breathing in the 

newborn infant was to be considered a live birth. Keeping 

mortality records on prematurity was also advocated. In 

addition, weight groups within the prematurity classification 
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were established (Proceedings, American Academy of Pediatrics, 

1935, p. 117). Hess, of Chicago, Dunham, of New Haven, 

Clifford, of Boston, and Holt, of Baltimore, are some of 

the pediatricians in attendance at this meeting who had made, 

or were destined to make, valuable contributions to the lit

erature concerning premature infants and their problems 

(Clifford 1934; Dunham et al. 1939; Hess 1953; Holt 1962). 

In 1937, the International Medical Committee of the 

League of Nations recommended that the definition of pre

maturity proposed by the American Academy of Pediatrics be 

generally accepted. It was adopted in Great Britain in 1938 

(Corner 1960). 

In 1950, the World Health Organization recommended 

that all countries adopt as a standard criteria for pre

maturity, a birth weight of less than 2500 grams, or, where 

this was not feasible or possible, a gestation period of 

less than 3 7 weeks. Premature fetal death and live birth 

were also defined (World Health Organization 1950a; World 

Health Organization 1950b). 

Other criteria of prematurity that have been sug

gested in the past are: 

(1) a crown-heel length of 47 cm. or less; (2) an 
occipital-frontal diameter of the head that is 11.5 
cm. or less; (3) a head circumference of less than 
33 cm.; (4) a thorax circumference of less than 30 
cm.; and (5) disproportion between head and thorax 
circumference (Dunham 19 48, p. 9). 
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Incidence of Prematurity and Mortality 

In 1962, the Foundation for Medical Research of 

Philadelphia collected data on 245,859 deliveries in 148 

hospitals in 43 states, the District of Columbia, and Puerto 

Rico. Their annual Perinatal Study Tabulation provided the 

data shown in Table 1 regarding premature births for that 

year. This table illustrates that while there are fewer 

cases of children born with very small birth weights, the 

mortality rate in these cases is very high. 

TABLE 1.—Incidence of Prematurity and Infant Mortality Among 
245,859 Live Births in 1962a 

Weight Number Per cent Mortality 

500 grams or 
less 734 .3 100# 

501 to 1000 1574 . 6 93# 
1001 to 1500 1895 .7 51# 
1501 to 2000 4114 1.6 16# 
2001 to 2500 13866 5.4 3# 

Totals 22183 8.6 

aFoundation for Medical Research 1962, p. 7. 

Table 2 shows the number of premature births for the 

state of Arizona during the eight years from 1956 to 1963 

inclusive, indicating a slightly reduced rate when compared 

with the national figures. 
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TABLE 2.—Prematurity Rate in the State of Arizona, 1956-1963a 

Year Births Rate per 100 

1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 

2122 
2366 
2454 
2601 
2695 
2854 
2780 
2792 

7.16 
7.44 
7.49 
7.54 
7.35 
7.64 
7.36 
7.57 

aArizona Premature Births and Rates, 1950 through 
1963, 1964. 

The incidence of prematurity in foreign hospitals 

varies considerably. Dunham (Silverman 1961, pp. 17-18) 

reports rates from 4.0$ to 12.6% at eleven different foreign 

hospitals. These figures are subject to some reservations, 

as the criteria for including a birth were not stated in all 

these reports. An intensive study of prematurity on the 

island of Kaui, Hawaii, in 1963 revealed a 7.4$ prematurity 

rate (Bierman et al. 1963, p. 844). In contrast, Baxi 

(1960, pp. 348-351) reports figures from Bombay, India, showing 

a prematurity rate of 36.3$. 
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Factors Which Influence the 
Incidence of Prematurity 

Race 

A number of investigators have reported that there 

are racial differences which influence the rate of prematu

rity. In 1938, Peckham (1938, p. 476) studied 3,578 prema

ture infants and reported a prematurity rate of 6.1$ for 

white children and 11.95$ for Negroes. Two of these studies 

(Brockway et al. 1950, p. 366; Brown et al. 1945, p. 314) 

concluded that the incidence of prematurity for both races 

would be about the same if 2350 grams were adopted as the 

upper limit of prematurity for Negroes. Anderson, Brown, and 

Lyon (1943, p. 534) noted a mean gestation period of 274.7 

days for Negro males and 273.3 days for Negro females, com

pared with a mean gestation period of 279.0 days for white 

males and 279.9 days for white females. They found the mean 

Negro birth weight to be 6 lbs. 15 ozs. for boys and 6 lbs. 

11 ozs. for girls, compared with the white mean birth weight 

of 7 lbs. 6 ozs. for boys and 7 lbs. 2 ozs. for girls. These 

figures were reported as significant differences both in terms 

of race and sex. An upper prematurity limit of 2300 grams 

was suggested for Negroes. 

Baxi (1960, p. 347), after studying 5,018 births 

in Bombay, India, concluded that 4 lbs. 9 ozs. would be 



18 -

a more feasible upper limit for Indian babies instead of 

5.5 pounds. Leitch (1962, p. 1264) found the mean birth 

weight of Negroes and whites of Ndola, Northern Rhodesia, 

to be higher and the incidence of prematurity lower than 

among Asiatics of that community. However, the neonatal 

death rate among Asiatics was not higher in spite of the 

higher prematurity rate. 

Inasmuch as most of the research reported on racial 

differences in prematurity has not controlled environmental 

factors such as pre-natal medical care, maternal employment, 

socioeconomic status, and nutrition, the differences have 

not been conclusively demonstrated as being solely racial 

(Silverman 1961, pp. 20-21). Raiha (1962) has suggested 

that the living standard of a population is reflected in the 

rate of prematurity. Under favorable socioeconomic condi

tions, the prematurity rate may be as low as 1% or 2%, but 

as many as one-third of all new babies may have a birth 

weight below 2500 grams if the standard of living is low. 

Taylor (1949, p. 906), after studying 480 consec

utive live births, reported a 9% prematurity rate among 

Negroes as compared with a 15$ prematurity rate among 

Mexican-Americans. Goldstein (1947, p. 10) and Howard and 

Worrell (1952, p. 568), on the other hand, found the inci

dence of prematurity among Mexicans to be comparable to 

other white groups. 
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Figure 1 indicates the birth weight distribution 

of whites and non-whites born in the United States in 1961. 

The marked tendency for non-whites to have lighter average 

birth weights than whites can readily be noticed. 

Sex 

In addition to the weight and gestation sexual 

differences noted in the study by Anderson et al. (1943), 

there is evidence that a preponderance of females are born 

with weights in the 1501 to 2500 gram premature group 

(Peckham 1938, p. 480; Silverman 1961, p. 19). This has 

been attributed to the normally lower birth weight of females 

(Peckham 1938, p. 480). This observation by Peckham is con

firmed by national natality data provided by the United 

States Bureau of Vital Statistics for 1961, presented in 

graph form in Figure 2. 

Karn (19 48, p. 17) has recommended an upper pre

maturity level of 5.5 pounds for males and 5.25 pounds for 

females. Glaser, Parmelee, and Plattner (1950, p. 137) 

examined 138 Negro and 25 white infants periodically from 

birth to eight months and observed that Negro and white 

infants grow at the same rate. 

Plurality of Birth 

A sizable proportion of premature births are related 

to multiple deliveries. Pomerance and Steiner (1950, p. 341) 
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Figure 1. Distribution of "birth weights of whites 
and non-whites in the United States in 1961. 
(Adapted from: Vital Statistics of the United 
States. 1961. Volume 1, Section 2, page 2-11) 
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males and females born in the United States in 
1961. (Adapted from: Vital Statistics of the Uni
ted States, 1961, Volume 1, Section 2, page 2-11) 



22 

found that 17.4$ of 962 premature children studied were 

twins or triplets. A criterion of less than 2250 grams was 

used for a diagnosis of prematurity in this study. Crosse 

(1957, pp. 189-190) investigated 91,656 births in Birmingham, 

England, and found that 55.3# of multiple births had a birth 

weight less than 5.5 pounds. Brander (1938, p. 313) reported 

a high proportion of prematurely born twins. It was his 

opinion that the average I.Q. of premature children decreases 

in proportion to the average weight at birth. In the case 

of identical twins, the twin with the greater weight at 

birth frequently shows a much higher I.Q. 

Figure 3 illustrates the strikingly different weight 

distribution of children born to single, twin, and other 

multiple births. According to these figures, the majority 

of triplets would be classified as premature infants. 

Parity 

There is a higher proportion of premature births 

among first born infants (Anderson and Lyon 1939, p. 594; 

Crosse 1957, pp. 202-203; Pomerance and Steiner 1950, p. 341; 

Peckham 19 38, p. 480). 

Age of Mother 

Baird (1962, p. 292), in a study of 10,224 single 

births in Aberdeen, Scotland, found that girls in the 15 to 

19 year old group and women over 35 had a significantly 
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higher rate of prematurity than did the women aged 20 through 

34 years. 

After studying 987 premature infants, Breese (1938, 

p. 662) concluded that premature infant mortality is slightly 

higher where the mothers are over 40 years of age. 

The graph in Figure 4 depicts the percentage of pre

mature live births according to maternal age, as adapted 

from the 1961 birth data of the United States. This would 

seem to indicate that the years from about 20 to 35 are 

the most preferable for pregnancy in respect to favoring 

a low prematurity rate. For example, the incidence of pre

maturity in children delivered from mothers of less than 15 

years old appears to be relatively high. 

Socioeconomic Factors 

A number of workers have suggested that a relation

ship exists between the socioeconomic status of the parents 

and the incidence of prematurity (Baird 1962, p. 292; Raiha 

1962, p. 296; Rider, Taback, and Knobloch 1955, p. 1027). 

Good living conditions and medical control throughout the 

entire period of pregnancy, according to Blegan (1952), 

reduce the number of premature births and cause more of these 

infants to be viable. He urged that premature infants be 

given supervised care as regards diet and hygiene for two to 

three years after hospital discharge in order to insure 

optimal mental and physical development. 
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Nutrition 

In 1943, Burke and his associates (1943, p. 515) 

studied the relationship between maternal diet and the birth 

length and weight of infants. It was found that a significant 

relationship existed between these variables, especially with 

reference to the protein content of the mother's diet during 

pregnancy. 

World War II offered scientists a unique opportunity 

to study the effects of undernourishment in urban areas 

where, previously, adequate diets had been available. Smith 

(1947, p. 242) reports that during the six or seven, months 

which preceded the liberation of northwestern Holland in May, 

1945, a state of generalized undernutrition was prevalent in 

urban areas. A slight increase in the rate of prematurity was 

noted during that period. At the same time, birth weights 

of infants decreased, but rose after restoration of food. 

This indicated to Smith that fetal weight gain is particu

larly related to maternal diet during the last trimester of 

pregnancy. 

Another such study was conducted by Antonov (19 47, 

p. 258) on children born during the siege of Leningrad. 

The rate of prematurity rose to the unusually high figure of 

41.2$ with a 30.8% mortality rate, largely attributable to 

the severe quantative and qualitative hunger suffered during 

these pregnancies. It should be emphasized that nutrition 
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may not have been solely responsible for the increased rates 

of prematurity and infant mortality, as the hardships and 

anxiety generated by the siege were almost constant. 

There is enough evidence, however, to justify the 

hypothesis that the level of maternal nutrition may affect 

the birth weight of full-term infants, and that a number of 

full-term infants may be born with weights of.less than 2500 

grams (Clements 1962, p. 303). 

Employment of Women 

Although Corner (1960, pp. 25-26) gave some evidence 

suggesting a relationship between prematurity incidence and 

duration of employment, Crosse (1957, pp. 205-206) found no 

relationship in her study. In fact, the latter study also 

showed a decreased infant mortality rate among those mothers 

who worked more than 3 months during pregnancy. 

Geography 

Lichty et al. (1957) found a 30.8% prematurity rate 

in high altitude Lake County, Colorado. No significant 

differences between the high and low altitude groups were 

found in such factors as race and diet. It is interesting 

to note that in spite of the greater prematurity rate, the 

authors found the incidence of neonatal mortality and con

genital defects was not significantly higher in the high 
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altitude group. According to Barton (1940, p. 721) and 

Silverman (1961, p. 28), the prematurity rate in urban 

areas is higher when compared with rural areas. 

Illegitimacy 

Anderson and his co-workers (1941, p. 86) reported 

that in a study of 2,373 single-live-born white and Negro 

infants, a total of 9.1% of the women producing underweight 

infants and 4.6$ of those producing heavier infants were 

unmarried. Illegitimacy was more frequent among Negroes. 

Anderson cautioned that "allowances must be made for race, 

for gravidity and for other factors." Israel and Kemkes 

(1927, p. 987), in a report from Germany, note without 

comment that premature infant mortality was higher for 

infants born out-of-wedlock thari for those born in wedlock. 

Wortis and Freedman (1962, p. 290) considered such social 

attributes as poor education and out-of-wedlock pregnancy as 

attributes of a social class rather than just characteristics 

of the mother of the premature. Nevertheless, they believed 

these social attributes to be of considerable significance 

and related to the large numbers of spontaneous abortions 

found in the population they studied. 
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Blood Groups 

Investigation by Plotkin (1958, p. 47) revealed that 

in a comparison of infants, there was a significantly higher 

incidence of Group B blood in the premature series. 

Cigarette Smoking 

Simpson (1957, pp. 812-814), in analyzing data 

gathered from 7,499 patients, reported that the incidence of 

premature birth was approximately twice as great for smoking 

mothers as for non-smoking mothers attended at private hos

pitals. Two private hospitals had prematurity rates of 5.2$ 

and 6.2# respectively for non-sraoking mothers and 10.5# and 

12.1# for smoking mothers. A county hospital, representing 

a different socioeconomic population, showed higher prema

turity rates for smoking mothers than the private hospitals 

showed, but noted less difference in prematurity rates 

between the smokers and the non-smokers. This hospital had 

a 7.8# prematurity rate for non-smokers and an 11.3# rate 

for smokers. The county hospital reported less smoking 

among the Mexicans attended there than among the other 

ethnic groups; Mexicans also had the lowest prematurity rate. 

Frazier and others (1961, p. 996) obtained smoking 

histories from prenatal interviews with 2,736 Negro women 

who had given birth to single-live-born infants. They found 

a prematurity rate of 18.4# for smokers as compared with 
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11.2% for non-smokers. This difference was found to be 

independent of maternal age, blood group type, work history, 

and education. 

Montagu (1962, p. 36 8), in a review of the literature 

published in 1962, stated: 

The fact that smoking in the pregnant mother is 
a cause of the retardation of growth of her offspring, 
and that the smoking mother is more likely to give 
birth to her baby prematurely, certainly suggests 
that even moderate smoking—if there is such a thing— 
in the pregnant mother is definitely contraindicated. 
It is not good for the mother and it is not good for 
her offspring. This is not an opinion. It is a fact. 

.Conditions Associated with Prematurity 

Cerebral Palsy 

Lubchenko et al. (1963) studied 9 4 surviving infants 

out of a total of 187 premature infants born in Colorado 

with birth weights of 1500 grams or less, during the period 

of July 1, 1947, to July 1, 1950. The incidence of spastic 

diplegia was greater in the lower weight group. It was 

noted, however, that "many" of these children improved their 

physical abilities during the succeeding years to the point 

where they were nearly asymptomatic by school age. 

Churchill (1958, p. 3 8), in a previous study of 

76 patients with cerebral palsy, revealed that they could 

be segregated into two groups having relatively distinct 

clinical characteristics. One group, to whom Churchill 
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referred as simple spastic diplegia, was found to be com

posed of persons who, for the most part, had a history of 

low birth weights. In sharp contrast, low birth weight was 

not a prominent feature of the other cerebral palsy group 

called complex spastic diplegia. Churchill had no idea why 

prematurity correlated with one group and not with the other. 

An investigation by Lilienfeld, Pasamanick, and 

Rogers (1955, p. 639) found 22% of a cerebral palsied group 

had been born prematurely in contrast to a 5% prematurity 

rate in the general population. Blumel, Eggers, and Evans 

(1960, p. 863) conducted a genetic, metabolic, and clinical 

study on 100 cerebral palsied patients and judged prematurity 

to be an etiological factor in 32% of the cases. Since the 

relationship between cerebral palsy and mental deficiency 

has been well established (Pohl 1950, pp. 24-25; Towbin I960, 

pp. 172-178), the high incidence of prematurity reported in 

cerebral palsy cases takes on added significance for this 

study. 

Epilepsy 

In a study of 564 epileptic children born in Baltimore 

between 1935 and 1952, Lilienfeld and Pasamanick (1955, p. 724; 

Pasamanick and Lilienfeld 1955, pp. 82-83) found significantly 

more complications of pregnancy and delivery, prematurity, and 

abnormal neonatal conditions than in a matched control group. 
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These researchers advanced the theory of "a continuum of 

reproductive casualty" which has abortions, fetal deaths, 

and neonatal deaths as lethal components, with sublethal 

components consisting of cerebral palsy and epilepsy. 

Lubchenko and associates (1963, p. Ill) found 

abnormal electroencephalograph!c evidence in 60$ of the 

children in their study, which is in contrast to only 6I 

abnormal electroencephalograms found in full-term infants. 

Visual Deficits 

The relationship between the use of high concentra

tions of oxygen in infant incubators and the subsequent 

development of retrolental fibroplasia has been firmly 

established, as has been the relationship between retrolental 

fibroplasia and children born with very low birth weight 

(Holt 1962, pp. 164-165; Owens and Owens, 1949, p. 1631). 

In a study conducted in Finland in 1963, Takkunen and Frisk 

(1963) found an "unusually high proportion" of subnormal 

vision in 43 premature children they examined. 

A field study was conducted in Maryland on all 4700 

premature infants born in that state in 1952 (Rothmund, 

Rider, and Harper 1954, p. 460). The criteria for prematurity 

was limited to birth weights of less than 2000 grams. This 

investigation showed that 5.5$ of these children had residual 
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lesions from retrolental fibroplasia. Approximately half 

of the identified cases had some useful vision. In a study 

of the eye development of 462 premature infants in Texas, 

Fletcher and Brandon (1955, p. 480) found 136 had retrolental 

fibroplasia. Among the 462 premature infants, 379 weighed 

less than 1700 grams, which may account for the high inci

dence of morbidity. In a study of children with birth weights 

of 1000 grams or less, Dann, Levine, and New (1958, 

p. 1051) found a high incidence of eye defects, especially 

strabismus and myopia. 

Emotional Disturbances 

A number of investigators have studied the emotional 

development of prematurely born children. Howard and Worrell 

(1952, p. 584) interviewed and gave personality tests to 22 

unselected ex-premature children who had weighed less than 

1820 grams at birth. They reported that half of the group 

had made "unsatisfactory or below average personality adjust

ment." Apparently this report was based on the use of the 

Bell Inventory of Personality and information taken from 

the personal histories of the subjects. Kahl (1950, p. 44) 

noted more marked anxiety in a group of ex-premature children 

than was ordinarily found in full-term children. It was also 

observed that these children had more difficulty in concen

trating and that they tired more easily after intellectual 
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work. Mohr and Bartleme (1930, p. 1013), in contrast, found 

after studying 113 prematurely born children that the 

"personal-social" behavior of these children was "consist

ently relatively superior." This was attributed to the 

unusual care and attention offered prematurely born children. 

Drillien (1959c, p. 494) found behavior problems in premature 

children related to maternal anxiety, but since she did not 

compare the incidence or degree of behavior problems with a 

full-term control group, this study does not indicate a rela

tionship between behavior problems and prematurity, per se. 

Lezine (1960, p. 276), in a study comparing 127 premature 

French children with 122 children from an analogous popula

tion, reported that parental anxiety is the biggest factor 

in causing the premature to fail to.develop normal person

alities. Beskow (1949, p. 2939), who followed 1,127 chil

dren over a two-year period, claims that there is a 

statistically significant difference between the birth weight 

of "nervous" children and those that are not "nervous." 

Premature children with a birth weight of less than 2500 

grams showed "nervous" symptoms in over 66# of the cases. 

M. Shirley (1939, p. 126) recognized a "behavior 

syndrome" associated with prematurely born children. This 

syndrome is characterized by keen visual and auditory sensi

tivity or interest, lingual-motor, manual, and locomotor 



difficulties, gait problems, hyperactivity, short attention 

span, sphincter control problems, stubbornness, and negativ

ism. 

Congenital Malformations 

Crosse (1957, p. 190), in reviewing the 18,037 

births in Birmingham, England, in 1955, found 8.4# of the 

normal infants and 28.2$ of the malformed infants weighed 

less than 5.5 pounds at birth. Considering only the 17,622 

live births, 7.6$ of the normal and 18.2$ of the malformed 

infants were premature. 

Mcintosh et al. (1954, p. 520) investigated 5,964 

pregnancies and reported a 9.7$ incidence of defects in 

children born weighing less than 2500 grams, as compared 

with a congenital defect incidence of 6.7$ in children born 

weighing more than 2500 grams. 

H. Shirley (1963, p. 238) wrote that malformed 

children are born prematurely more than four times as often 

as their normally developed siblings. The most frequent 

defects are found in the central nervous system, followed in 

frequency order by malformations of the heart, gastrointes

tinal tract, and genitourinary tract. 

Mortality 

Gredvar, Medovy, and Wylie (1962, p. 1013) wrote that 

prematurity makes a large contribution to neonatal death. 
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The premature infant who survives the nursery period is 

three times more likely to die the first year and almost 

ten times more likely to be handicapped as his contemporary 

non-premature. 

If, as Drillien (1958, p. 18) suggested, an increased 

proportion of damaged infants will survive as the mortality 

rates decrease for very small infants, then improved survival 

records answer only part of the problem. 

The normal development of children who were born 

with birth weights of less than 600 grams may be exceedingly 

rare, as few cases of such occurrences have been described 

in the literature (Brusa, 1951; Monro, 19 39). 

Physical Development 

In one of the earliest prematurity studies conducted 

in the United States, Schwarz, and Kohn (1921, p. 305) 

examined 272 children who were prematurely born in New York 

prior to 1921. It was their observation that premature 

children gradually make up the deficiency in weight after 

the first year, but rarely attain normal weight until the 

fourth year. Hirschl, Levy, and Litvak (19 49, p. 48) felt 

that the physical and mental maturation of premature children 

is slightly delayed, but that it is ultimately normal. 

Koenig (1950, p. 806-807), on the basis of the records of 

700 premature children, conducted an evaluation of the data 



37 

and concluded that prematurely born children are not stunted 

in size, that they learn to walk in a reasonable time, are 

of fair scholastic intelligence, and do not fill the insti

tutions for the feebleminded. 

On the basis of their study and a review of current 

literature, Levine and Gordon (1942, p. 312) came to the 

conclusion that the chances of premature children developing 

into healthy persons were not appreciably less than those 

of infants born at term; and that prematurity of birth in 

itself does not significantly "distort, hasten, or retard" 

the course of physical and mental development when the age 

of the infant is calculated from conception. 

Drillien (1958, p. 18), in reporting on children 

with birth weights of three pounds or less, noted that the 

majority are considerably below average in both weight and 

height. 

In a study on 40-week-old infants who had been born 

prematurely, Knobloch et al. (1959, p. 1172) reported that the 

prematurity group was 0.5 to 1.0 inches shorter and from 500 

to 1000 grams lighter than the matched control group. 

Hess (1953, p. 434), writing about his 30 years of 

experience with premature infants, stated: 

I would point out that 445 infants weighing 
1250 grams or less at birth have been graduated 
from our Premature Infant Station during the past 
30 years and that approximately 83$ are known to 
us to be still living; that B5% of these living 
graduates are of average or above average physical 
development . . . 
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Dann, Levine, and New (19 58, p. 10 51) , in observing 

73 children of low birth weights, judged that these children 

exhibited a tendency to catch up in height to normal stand

ards for chronological age, but often not until after four 

years of age. In a European study, Ianosh (1961, p. 468-469) 

observed that premature children are retarded in respect to 

chronological rather than post-conceptual age. 

On the basis of a retrospective study of patients 

in an institution for the mentally retarded, Casalaina and 

associates (1963, p. 4), demonstrated that not only were 

mentally retarded children lighter than normal children at 

birth, but that mentally retarded patients who were shorter 

than the average patient also had significantly lower 

birth weights. 

Mental Development 

During the past forty years, numerous studies have 

been conducted on groups of premature children in which the 

primary concern has been the incidence of mental deficiency 

in prematurity. The bulk of the early studies were conducted 

in Europe. 

An early American study by Schwarz and Kohn (1921) 

concluded that the mentality of 272 observed premature 

infants seemed to be normal. It was noted that only three of 

these children were born with a birth weight less than 1000 
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grams and 16 children with a birth weight between 1000 and 

1500 grams. Only 49 were between 1500 and 2000 grams and 

20 4 were between 2000 and 2400 grams.. A somewhat later 

study by Capper (1928) of 437 children who weighed less than 

2500 grams at birth led him to summarize his findings in 

the following manner (Capper, 1928, pp. 478-479): 

The fate of immature children is not enviable; 
almost one-half of them die during the first year 
of life. Of those that remain alive, the majority 
are physically as well as mentally underdeveloped. 
Some of them show a late mental development; others 
show a condition of psychic infantilism, if the 
term may be used in its non-specific sense; while 
still others show permanent and severe mental 
diseases. When they are passed in review, one is 
surprised at the variety and amount of abnormality 
encountered, almost a regular 'pathologic museum1. 
In brief, the immature infant becomes the backward 
school child, and is a potential psychopathic or 
neuropathic patient and even a potential candidate 
for the home for imbeciles and idiots. 

In contrast, Comberg (1928, p. 906), in a European 

study of 212 premature infants, reported that she did not 

observe any "later impairment of intelligence,." and that 

these children's mentality was "of the highest type in every 

particular." Looft (1928) reviewed continental literature 

$nd felt that the majority of writers gave a good prognosis 

for mental development following premature birth, ascribing 

the responsibility of associated mental deficiency to 

syphilis. Looft disagreed with the prevalent opinion of 

his time, based on results of his own research, in which he 
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ment ranging from mild inferiority to idiocy. He regarded 

the role of syphilis merely as one having a tendency to 

predispose to prematurity, and as one of minor consequence 

in the incidence of mental deficiency. 

Other interesting European studies were conducted 

by: Sunde (1930), who collected data on 1,423 premature 

infants, noting that 5.7% were feebleminded, and that the 

apparently normal children were behind in school; Osselmann 

(1931), who found no case of a defect in intelligence; 

Brander (1936, 1938), who observed that the average I.Q. of 

premature children decreases in proportion to the average 

weight at birth; and Melcher's (1937), whose evaluation of 

42 premature infants, using the Buhler-Hetzer Infant Scales, 

led her to conclude that premature children lag behind the 

average for children up to five months of age but score 

within normal limits thereafter. 

Inman-Kane (1933) reported that incidence of prema

turity was higher in an institution for the mentally defi

cient than in an unselected population, which suggested to 

the author that prematurity was an etiological factor in 

mental deficiency. 

A comprehensive, critical review of the earlier 

literature was published by Benton (1940). In his opinion, 

these studies did not recognize the importance of socioeco

nomic factors in the incidence of prematurity. He also noted 
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that many of the early studies used inadequate sampling 

techniques, failed to use control groups, and often relied 

upon impressionistic observations of intellectual function

ing rather than objective, repeatable measures. On the basis 

of his review, Benton concluded that the factor of birth 

weight in the 1000 to 2500-gram range is not of great 

significance in relation to mental retardation in children 

surviving the first year of life. He conceded, however, 

that there might be a tendency for the smallest prematures 

to contribute more than their share to the ranks of the 

mental defectives. 

Eames (19 45a) compared 100 children of premature 

and full-term birth who were randomly selected for reading 

problems. He found that 15$ of the problem cases had a 

history of premature birth. Eames (19 45b, 1954) also con

ducted studies on the relationship between birth weight and 

visual acuity, speed of object and word perception, in which 

he found a low but positive correlation. • Kawi ^nd Pasamanick 

(1958) , having examined records of 372 white male children 

with reading problems, reported a significantly larger 

proportion of premature births in this group than in a 

control group. 

A series of studies were conducted using the public 

records of the city of Baltimore (Lilienfeld, Pasamanick, 
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and Rogers 1955; Pasamanick and Lilienfeld 1955; Pasamanick, 

Rogers, and Lilienfeld 1956). On the basis of their research, 

the authors reported significant relationships between pre

maturity (and other abnormal experiences during pregnancy 

and partuition) and cerebral palsy, epilepsy, mental defi

ciency, and behavior disorders. They advocated a hypothesis 

on the existence of a "continuum of reproductive casualty," 

a gradient leading from prenatal and neonatal deaths to sub

lethal injuries that are etiological factors for the above 

sequalae. This was offered as a basis for a conceptual 

framework within which further research could be oriented. 

Another Baltimore study (Knobloch et al. 1956) 

compared 500 premature children with 492 full-term children 

at 40 weeks of age, using the Gesell developmental examina

tion and physical examination. The matching of the control 

group was on the basis of race, season of birth, parity of 

mother, hospital of birth, and socioeconomic status. It 

was the authors' impression that the incidence of abnormality 

increases as the birth weight of the child decreases. They 

found a 2.6$ incidence of mental deficiency in the premature 

group, which was not significantly higher than the 1.6% 

incidence in the control group. 

Brusa and Menghi (1951), in an Italian study of 543 

premature children, also noted that the prognosis improves 
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with an increase of birth weight, but they felt that the 

prognosis was better for normal physical development than 

for normal ment&l development. 

Knehr and Sobol (1949) administered Otis Alpha, 

Form A, tests to 99 premature children, compared them with 

controls, and reported that the results did not favor either 

group. Similar results were found by Koenig (1950), who had 

28 out of 500 premature children he was studying examined by 

a psychologist using the Binet-Simon test. It is interesting 

to note that Koenig's opinion is based, in part, on the 

results of the work of Knehr and Sobol. 

On the basis of experiences gained from a thirty-year 

study of prematurely born infants, Hess (1953, p. 434) wrote 

that "90% [of those prematures known to him through follow-up 

study] are of average or above average mental development." 

Howard and Worrell (1952), using intelligence quo

tient scores of several different tests, evaluated 22 unse-

lected children born between 1930 and 1942 with birth weights 

of less than 1820 grams. They reported a normal distribution 

of test scores and concluded that there was no relation 

between the degree of prematurity and the resultant I.Q. 

In 1956, a national study was undertaken in Britain 

by Douglas (1956, 1960), who located 706 legitimate premature 
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infants (less than 2500 grams) born within a one-week period. 

Of these 706 children, 675 were matched with a full-term 

control group. Tested at 8 years and at 11 years of age 

with a battery of intelligence and achievement tests, the 

prematurely born children made consistantly lower scores than 

did the control group. They were also rated lower by their 

teachers in terms of work attitudes, power of concentration, 

and discipline in class. The author felt that the study 

result differences are largely explained by the fact that 

premature births are not only associated with poor living 

conditions, but also, at each social level, with low stand

ards of maternal care and educational interest. 

A longitudinal study of the growth and development 

of prematurely and maturely born children was made in 

Scotland by Drillien (1958, 1959a, 1959b, 1959c, 1961) 

within the last decade. She reported (1961, p. 240) that 

premature children show decreasing mean test scores with 

decreasing birth weight. She also found a "striking excess" 

in the smaller premature groups of children who are 

ineducable in the normal school or who will need special 

educational treatment within the normal school. Twins showed 

consistently lower scores than single births of the same 

birth weight. 

Dann, Levine, and New (1958), in reviewing previous 

literature, noted that most of the published reports had 
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included data on relatively few premature children whose 

weights were in the lower weight group. For this reason, 

the authors recorded observations of physical, social, and 

mental development of 73 children born with birth weights 

or minimal postnatal weights of 1000 grams or less. They 

found a wide range of intelligence quotients (59 to 142), 

with the average of 94. This was significantly lower than 

the average I.Q. of 107 found in 34 full-term siblings who 

served as controls. Twelve of the 73 children had I.Q.'s 

of less than 80. There were 43 children of similar birth 

weight located who were not available for evaluation. Mental 

retardation was known to be present in 19 of these children. 

Harper, Fischer, and Rider (1959) made a follow-up 

study on the same group of premature children who had been 

examined by Knobloch et al. (1956). These children, 

re-examined at three to five years of age, were found to 

rate somewhat lower in intellectual status and to have a 

smaller proportion classed as neurologically normal than 

children in the full-term controls. The authors point out 

that the lower weight groups have correspondingly more 

handicaps. 

Lubchenko et al. (1963) located 63 of 94 premature 

children born with birth weights less than 1500 grams at 

birth. Ten years later these children were tested, using the 

Wechsler Intelligence Scale for children. Of this group, 
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6 8$ were found to have central nervous system and visual 

handicaps. Incidence and severity of handicaps were 

inversely related to birth weight. School failures among 

children with normal intelligence quotient scores were seen 

in 30$ of the group. 

Complications of Pregnancy 

Corner (I960, p. 21) lists a number of complications 

that are frequently associated with prematurity: 

(1) Pre-eclamptic toxaemia of pregnancy. 
(2) Antepartum haemorrhage due to premature separa

tion of the placenta or placenta praevia. 
(3) Hy.dramnios. 
(4) Syphilis. 
(5) Acute diseases and infections. 
(6) Chronic disorders, nephritis, diabetes mellitis, 

chest diseases, cardiac diseases, genital tract 
disorders. 

(7) Trauma. 
(8) Premature rupture of the membranes. 
(9) Induction of premature labour for obstetric 

indications. 

Summary 

In general, the literature on prematurity has 

reflected (a) definitions and criteria of prematurity and 

associated terms, (b) incidence of prematurity and mortality 

related to prematurity, (c) factors associated with incidence 

of prematurity, (d) sequalae of prematurity, and (e) rela

tionship of prematurity to physical and mental growth and 

development. There is also considerable literature dealing 

with postnatal hospital management of premature children 
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that was not reviewed because of its lack of purpose to 

this study. 

In the course of the review of literature, marked 

variation has been found in the data reported from the 

numerous studies undertaken on prematurity. It was suggested 

that these differences may be partially due to such innate 

factors as sex, race, geography, and a variety of socio

economic conditions. Divergent conclusions may also have 

been reached because of different sampling techniques and 

the use of varying criteria of prematurity. 

Most of the studies on prematurity have been con

ducted by people with primarily an orientation in medicine. 

Very early in the history of these studies, the researchers 

established a common definition of prematurity of an upper 

limit of 2500 grams. Other pertinant terms, such as "fetal 

death," "stillborn," and "neonatal death," were defined and 

universally accepted. This has made possible the,compilation 

of data and the comparison of study results from diverse 

areas. Yet, a need for more progress in this area seems 

indicated. The reviewer could not help but notice that while 

many authors had some data or comment on the relationship 

between prematurity and mental deficiency, prematurity was 

usually defined but mental deficiency was not. No one study 

contained a clear cut definition or criteria of mental 

deficiency. 
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It has been previously pointed out: .(Harper, 1962, 

p. 48) that many studies, especially the earlier ones, were 

retrospective and were conducted on a selected group, such 

as school children. The difficulty with this type of 

sampling is that it does not take into account those 

premature children who are unable to go to school because 

of the severity of a mental or physical handicap. It might 

be expected that this could give a falsely favorable prognosis. 

Another criticism of study design (Benton 19 40, p. 719) 

suggests that too many of the studies on the relationship 

between prematurity and mental deficiency have created , 

opinions based on impressionistic evaluations of intelligence. 

Very few studies have used psychological tests as a basis 

for determining mental status. Often, when psychological 

tests were used (such as the Otis Self-Administration Test), 

the sample was limited by the test construction. 

Another problem confronting the researcher is the 

difficulty inherent in attempting to control social variables. 

This was discussed by Wiener (1962, p. 142) , who recommended 

the use of factorial designs to remedy this problem. 

Finally it would appear that: 

1. Standard definitions and criteria have been 

established for prematurity and associated terms. These 

have gained world-wide acceptance in spite of area limita

tions. 
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2. A standard definition for mental deficiency has 

not been universally used. 

3. Prematurity rates appear to reflect regional 

differences. The state of Arizona has an annual prematurity 

rate of approximately 1.5%. 

4. It has been reported that the prematurity rate 

may vary with the race of the parents. However, this may be 

a reflection of socioeconomic variables as well. 

5. Girls have smaller average birth weights than 

boys. 

6. A significant percentage of premature births are 

the results of plural deliveries. 

7. There seems to be a higher proportion of prema

ture births among primaparae. 

8. There is some evidence that maternal nutrition 

has an influence on birth weight. 

9. Reports regarding the influence of employment 

of pregnant women on the prematurity rate are contradictory 

and do not indicate a definite trend as yet. 

10. Maternal age may be an important factor influ

encing the incidence of prematurity. The youngest and 

oldest mothers have a higher incidence of prematurity than 

those mothers in the 20 to 35-year-old group. 

11. A relationship between illegitimacy and prema

turity seems to exist as part of the total socioeconomic 

factor. 
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12. There appears to be a definite relationship 

between prematurity rate and socioeconomic level. 

13. There may be a difference of prematurity rate 

associated with blood group. 
— 

14. At least two large, well-controlled studies 
— 

have shown incidence of prematurity to be significantly 

higher among women who smoke during their pregnancy. 

15. Cerebral palsy, epilepsy, visual problems, 

behavior difficulties, and congenital abnormalities have 

all been reported to be significantly more prevalent among 

premature children than full-term children. 

16. Some authors have suggested that there may be 

an association between prematurity and school failure of 

children who appear to have normal intelligence. 

17. The preponderance of opinion regarding physical 

growth and development of premature children indicates that 

most of these children eventually catch up to their peers 

in height and weight. This area of concern is somewhat 

clouded by socioeconomic factors and needs more verification 

through research. 

18. There has been widespread disagreement on 

whether or not prematurity is an etiological factor in 

mental retardation. The majority of studies conducted prior 

to. 1940 indicated that no such relationship existed. The 
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more recent and somewhat better designed studies, however, 

seem to indicate that a relationship does exist. 

19. There appears to be a strong tendency for the 

number of defects in infants to increase as the birth weight 

decreases. 

20. Great advances have been made in the reduction 

of mortality among premature infants, yet prematurity still 

makes a major contribution to infant mortality. The chances 

of survival increase as birth weights increase toward 2500 

grams. A small percentage of babies survive who were born 

with weights less than 1000 grams. 

21. It has been suggested that the number of handi-
• 

capped children who survive may increase as the mortality 

rate of premature infants decreases. 

22. Very few prematurity studies have utilized the 

populations of institutions for the mentally deficient. 



CHAPTER III 

METHODS AND MATERIALS 

Purpose 

The purpose of this chapter is to present the meth

odology and organization of the study. The Arizona Children's 

Colony, which was the population source for the study, is 

briefly described. Sources and nature of the data obtained 

are presented, followed by verification of the data. The 

remainder of the chapter is devoted to describing the 

statistical procedures employed in the study along with the 

justification for their selection. 

Arizona Children's Colony 

The Arizona Children's Colony, located near Coolidge, 

Arizona, constitutes the largest available population of 

mentally deficient individuals in the State of Arizona, 

which accounts for its selection as the study site. At the 

time the study was concluded, June 30, 19 64, there were 9 75 

individuals residing at the Colony. Of this number, there 

were 523 males and 452 females, with an age range from 6 

months to 33 years of age. 

The philosophy of the Colony holds that its purpose 

is to develop each child to the fullest in order to make him 

52 
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as independent and self-sustaining as his limited capacities 

will permit. Although the child's disabilities are not 

ignored, the accent is on his assets so as to encourage a 

feeling of success. It is felt that success can cause fun

damental changes of attitude within a child who has been 

consistently unable to meet the demands of competitive 

existence with others (Arizona Children's Colony Board 

1952, p. 10). 

Admission policy of the Colony maintains that any ^ -

child who is mentally deficient, under 21 years of age, and 

whose parents have been residents of the State of Arizona for 

three years prior to the date of application is eligible for 

admission. Since requests for admission have exceeded 

available placement space, the Colony has admitted children 

according to need for the type of training and care it 

provides. County quotas, based on the populations of each 

county, have been established to rule out any claim of 

favoritism (Arizona Children's Colony Board 1952, p. 8). 

Tuition payment is determined by the Superior Court 

Judge at the time of the admission hearing and is paid by 

the parents and/or the resident county. Cost of maintaining 

a child at the Colony is based on the operation budget. The 

current cost is $36 7.50 per quarter year (Mclntire, 1964). 

Nineteen residential cottages and a school facility 

are maintained by the Colony in its role as the training 

school and residential institution for the mentally deficient. 
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This complex is administered by a superintendent, under whom 

are six department heads who preside over respective depart

ments of business, medicine, cottage life, training, social 

service, and psychology. Mr. J. Thomas Mclntire, the super

intendent during the study period, has held this position 

since the Colony opened in 19 52. 

The population of the Arizona Children's Colony is 

heterogeneous in terms of racial and ethnic groups. Although 

the majority of the residents are Caucasians, a sizeable 

proportion of the population is made up of Mexicans, Negroes, 

and Indians. 

The Colony uses the American Association on Mental 

Deficiency intelligence classification system (Heber 1959). 

Table 3 shows the distribution of males and females in the 

various intelligence levels according to this system. 

TABLE 3.—Distribution of the Arizona Children's Colony 
Population According to Intelligence Level as of June 30, 

1964.a 

Classification Males Females Totals 

Borderline 17 8 25 
Mild 61 51 112 
Moderate 138 110 248 
Severe 130 10 7 237 
Profound 173 169 342 
Unclassified 4 7 11 
Totals 523 452 975 

^aken from the Psychology Department files, Arizona 
Children's Colony. 
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Examination of Table 3 discloses that there is a tend

ency for the population to be concentrated in the lower three 

levels of intelligence, with slightly more than 35$ of the 

population being judged as having intelligence quotients of 

less than 20. More than 59% of the residents at the Arizona 

Children's Colony are rated with intelligence quotients of 

less than 36. 

Sources of Data 

The Arizona Children's Colony uses the medical etio

logical classification system advocated by the American Asso

ciation on Mental Deficiency . (Heber 1959). Determination of 

etiology is a joint responsibility of the medical and psy

chology departments at the Colony and is based on medical and 

psychological evaluations as well as an examination of the 

individual's history. 

Three separate sets of files are maintained on each 

resident of the Colony. A master folder, kept in the office 

of the superintendent, includes the court action on the case, 

a history folder that was completed by the parent or guardian, 

all correspondence referring to the resident, and copies of 

all psychological and medical staff reports. 

A second set of records on each resident is main

tained by the Colony's psychology department. This comprises 

a set of individual folders containing test records and 
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psychological reports. A separate key-sort card system is 

maintained by the psychology department that is basically an 

abstract of vital statistics on each individual. 

The third set of records is maintained by the medical 

department. This system is devoted to recording medical 

histories, immunizations, and reports of specialists. The 

medical department also receives copies of all psychological 

reports. 

Nature of Data Obtained 

The identification of individuals who had histories 

of a premature births episode was prerequisite to undertaking 

the study. This information was first sought in the psychol

ogy department key-sort filing system under the primary etio

logical classification of code number 78, encephalopathy 

associated with prematurity.. Next, the key-sort system was 

searched for cases where prematurity had been a secondary 

diagnosis. As the cases were located, three-by-five filing 

cards were used to record the name, birthdate, race, primary 

and secondary diagnosis, test record, and level of mental 

retardation. 

The actual birth weight of each individual and data 

pertaining to maternal age and parity were obtained from the 

master file in the office of the superintendent. All 975 of 

these folders were searched to see if any cases of prematurity 
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could be found that were not a matter of record in the files 

of the psychology department. An additional 35 cases were 

discovered in this manner. It is worth noting that out of 

the 975 files searched, 161 files (16.5$) did not have a 

record of birth weight and, therefore, could not be considered 

for inclusion in the study. It was noticed that the majority 

of these cases were made up of residents who had been trans

ferred en masse from other institutions when the Colony was 

opened. Also, birth records were found to be incomplete on 

many of those individuals who had been born at home, on an 

Indian reservation, or in some other remote area of Arizona. 

Verification of Data 

A total of 137 premature-retardates were found. As 

the subjects were located, the individual data cards were 

completed, recording the following information: 

1. Name 

2. Case number 

3. Birth date 

4. Cottage of residence 

5. Race 

6. American Association on Mental Deficiency classi
fication number 

7. American Association on Mental Deficiency second
ary classification numbers 

8. Birth weight in ounces 

9. Stanford-Binet (LM) intelligence quotients 
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10. American Association on Mental Deficiency 
intelligence level classification 

11. Parity 

12. Maternal age 

For several reasons, the Stanford-Binet Intelligence 

Scale, Form L-M, was.selected for use in confirming the 

intelligence level assignment. First, the Stanford-Binet 

series had been widely used at the Children's Colony in the 

years preceding the study. Since the original intellectual 

level assignments were usually based on the results of this 

test, it was considered prudent to continue with the same 

testing instrument. Second, the Stanford-Binet (LM) Test 

discriminates as low as I.Q. 30 (Terman and Merrill 1960), 

whereas the Wechsler Adult Intelligence Scale (Wechsler 

1955) , for example, does not discriminate below I.Q. 40 on 

its full scale I.Q's. Inasmuch as the study plan was to 

dichotomize between the severe and moderate groups for 

statistical purposes, this difference between test coverage 

was critical. 

Another advantage of using the Stanford-Binet (LM) 

Test is that it can be used with children as young as two 

years of age (Terman and Merrill 1960, pp. 67-69) , whereas 

the Wechsler Intelligence Scale for Children begins with the 

fifth year (Wechsler 1949, p. 1). This constituted another 

critical feature in test selection, as the study included 

six children between the ages of two and five years inclusive. 
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The American Association on Mental Deficiency 

intelligence classification system, employed at the Arizona 

Children's Colony, was adopted for use in the study. Table 4 

presents the intelligence level word description, the range 

of level in standard deviation units, and the corresponding 

intelligence quotient scores for tests with a standard 

deviation of 16 (Heber 1959). 

TABLE 4.—Intelligence Level Word Description with Corre
sponding I.Q. Scores According to Standard Deviation Values. 

Word Description of 
Retardation in 

Measured Intelligence 

Range of Level in 
Standard 

Deviation Units 
Stanford-Binet 
I.Q. Scores 

Borderline -1.01 to -2.00 83-68 

Mild -2.01 to -3.00 67-52 

Moderate -3.01 to -4.00 51-36 

Severe -4.01 to -5.00 35-20 

Profound < -5.00 < 20 

The processing of data necessitated the establish

ment of high and low intelligence groups within the retarded 

population. The low group included those individuals in the 

severe and profound levels of intelligence; the high group 

included those individuals in the borderline, mild, and 

moderate levels of intelligence. 
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Identification of the 13 7 premature-retardates was 

based on the birth weight recorded in the history folder that 

is completed by the parent as part of the application proce

dure. This folder is kept as part of the master file on 

each resident. A search of the master and medical file 

systems located only 41 reports from physicians or hospitals 

which could verify the birth weight reported by the parents. 

Although there was no particular reason to doubt the 

validity of the parental reports on weight, further verifi

cation was sought. A letter (Appendix 1) was addressed to 

the 125 parents whose whereabouts were known, requesting that 

they complete and return an accompanying form (Appendix 2). 

The major point of the form was to obtain a restatement of 

the birth weight and to find out the name and address of the 

attending physician and the hospital of birth of each resi

dent in the study. Two letters were returned because the 

parents had moved without providing a forwarding address. 

Of the 123 letters presumably received by parents, 94 were 

answered. This amounts to a response rate of 76.4$. 

Fifteen of the parents had taken the form to their physician 

or to the hospital of birth for completion. 

A letter was then sent to 51 hospitals, requesting 

verification of birth weights (Appendix 3). (Letters were 

not sent in cases where the parent had already taken the 

form to a physician or hospital for completion.) There were 

seven cases where the child had been born at home. In 11 
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cases, the hospital either had not been properly identified 

by the parent or it was no longer in existence. Forty-five 

responses were received from the 51 requests submitted to 

hospitals; 28 of the returns gave birth weight verifications. 

In nine cases, the hospital acknowledged the birth of the 

child, but either could not locate the birth record or had 

failed to record the birth weight. Five of the children in 

the study had been born in military hospitals. Without 

exception, requests for information from these facilities 

received replies that the records were stored elsewhere and 

were not available. In three cases, letters were returned 

with information that the hospital in question was no longer 

in existence. 

The records of the Arizona Bureau of Vital Statistics 

were also searched for birth weight verification. It was 

discovered that birth weights had been made a matter of 

public record only since 1949 and, therefore, were not 

recorded prior to that date. Forty-nine additional birth 

weights were verified from these records. 

Finally, 133 verifications were obtained for 91 of 

the 137 premature-retardates. This constitutes a verified 

sample of 66.4$. 

Statistical Procedures 

The data that had been accumulated and placed on 

cards were further arranged on data sheets for convenience 
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in processing. Tables 5 and 6 of this chapter present all the 

data used in the study. Code numbers under the etiological 

and secondary classifications were employed in order to con

serve space. The word description equivalent of the code num

bers used in Tables 5 and 6 may be found in Tables 7 and 8 of 

Chapter 4. 

Casual inspection of the distribution of both the 

birth weight and the intelligence quotient of the various 

study subjects revealed that these data did not fall into nor

mal distributions. This phenomena was not unexpected, as the 

study population was selected on the basis of the presence 

of prematurity and mental deficiency, both of which fell at 

the lower end of their respective population distributions. 

The fact that the population studied did not fall 

into normal distributions necessitated the use of nonpara-

metric statistical procedures. Nonparametric statistical 

techniques are specifically designed for evaluating data that 

do not follow a normal distribution (Siegel 1956, pp. 2-3). 

Furthermore, the ranking methods often found in nonparametric 

statistics do not make an assumption of absolute numerical 

values. According to Siegel (1956, p. 5), a parametric test 

may focus on the difference between means of two sets of 

scores, while an equivalent nonparametric test may focus on 

the difference between medians. The computation of a mean 

requires arithmetic manipulation, while the determination of 

a median simply requires counting. 
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TABLE 5.—A Record of Data Accumulated on 65 Male Premature-Retardates 
Included in the Study 

Secondary Intelli
Case Eti Classifi Age Race Weight Par Mater gence 
Number ol cation ity nal age Classi

ogy Numbers 
nal age 

fication 

1 34 6,7 20 Mexican 45.5 1 19 severe 
2 32 7 19 Indian 72.0 1 17 moderate 
3 12 3,7 14 White 86.0 1 21 moderate 
4 78 4,6 10 Whi te 67.0 5 26 profound 
5 78 4,5 15 White 85.0 1 27 mild 

6 78 5 14 Whi te 74.5 1 34 mild 
7 33 3,4,6,7 16 Mexican 64.0 1 24 severe 
8 64 7 20 White 69.75 3 34 profound 
9 61 3,4,7 13 Whi te 40.5 3 30 profound 

10 64 7 29 white 87.0 4 38 severe 

11 61 6,7 7 White 46.0 2 23 profound 
12 11 3,4,7 17 White 84.0 1 20 moderate 
13 51 1,7 13 Mexican 79.0 2 28 moderate 
14 78 - 9 White 64.0 3 28 severe 
15 23 3,7 12 White 73.25 5 36 mild 

16 78 3,4,6 20 Whi te 40.0 13 38 profound 
17 34 6,7 4 White 66.0 1 18 severe 
18 33 4,7 17 Whi te 65.0 2 31 profound 
19 33 3,4,6,7 11 Negro 46.5 3 21 severe 
20 11 6,7 17 Mexican 80.0 2 23 moderate 

21 78 3,6 7 Whi te 52.5 1 20 profound 
22 78 - 19 Negro 56.0 3 30 profound 
23 78 6 15 Negro 56.0 - 20 border 
24 78 3,6 13 White 86.0 2 25 mild 
25 78 6 16 White 73.0 9 33 severe 

26 21 3,6,7 9 White 54.5 6 36 profound 
27 64 7 12 White 86.0 4 27 profound 
28 61 4,6,7 2 Negro 87.0 4 35 profound 
29 32 6,7 18 White 65.25 5 37 profound 
30 78 4,6 13 Mexican 78.0 3 23 severe 
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TABLE 5.--continued 

Secondary Intelli-
Case Eti- Classifi- Age Race Weight Par- Mater- gence 
Number ol- cation tty nal age Classi-

ogy Numbers fication 

31 34 4,5,7 17 White 72.0 1 22 moderate 
32 78 - 24 White 64.0 4 25 moderate 
33 64 7 15 Whi te 86.5 2 38 moderate 
34 78 - 12 Negro 82.0 1 12 mild 
35 64 7 5 White 68.75 3 37 moderate 

36 23 3,4,7 11 Whi te 88.0 2 24 profound 
37 78 3 12 White 61.0 3 22 profound 
38 32 6,7 14 White 80.0 1 26 moderate 
39 33 7 11 Whi te 41.0 5 29 severe 
40 32 3,7 13 White 63.0 2 36 mild 

41 78 6 11 Mexi can 78.0 4 40 mild 
42 33 7 12 Mexican 80.0 6 30 profound 
43 78 1 21 Mexican 65.0 1 25 border 
44 62 4,6,7 7 Mexican 70.0 3 21 profound 
45 63 3,6,7 14 Whi te 62.0 2 28 moderate 

46 78 1 6 Mexican 84.5 - 30 severe 
47 78 5,6 12 White 80.25 1 21 mild 
48 78 3 14 White 58.0 3 32 profound 
49 64 7 9 Whi te 63.0 2 44 severe 
50 32 3,6,7 10 White 62.0 2 33 profound 

51 78 _ 12 Mexican 78.0 3 27 moderate 
52 34 4,6,7 24 White 64.0 1 19 profound 
53 78 - 18 White 61.0 1 26 severe 
54 64 7 13 White 86.0 18 45 severe 
55 78 2,6 8 Whi te 64.0 2 25 profound 

56 64 7 12 White 81.0 1 42 severe 
57 78 - 6 Mexi can 76.0 6 28 profound 
58 78 - 14 White 85.0 2 — mild 
59 78 - 22 White 80.0 10 37 severe 
60 33 4,5,6,7 14 White 54.0 1 19 mild 

61 78 4,6 10 White 67.0 1 20 severe 
62 78 11 Negro 64.0 1 19 moderate 
63 61 3,4,7 8 White 47.0 1 20 severe 
64 33 4,7 8 White 79.0 1 21 moderate 
65 33 4,6,7 15 White 55.0 4 35 moderate 
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TABLE 6.—A Record of Data Accumulated on 72 Female Premature-Retardates 
Included in the Study 

Secondary Intelli
Case Eti Classifi Age Race Weight Par Mater gence 
Number ol cation ity nal age Classi

ogy Numbers fication 

1 49 7 21 White 73.0 2 24 severe 
2 78 4,6 16 Indian 81.0 3 34 severe 
3 32 7 19 White 66.0 6 37 mild 
4 21 4,7 17 White 86.5 1 19 moderate 
5 78 4 15 White 81.0 2 24 moderate 

6 64 7 10 White 71.5 2 24 severe 
7 78 - 19 Mexican 80.0 8 38 moderate 
8 78 - 16 Mexican 75.0 12 41 moderate 
9 64 7 10 White 87.0 5 32 severe 

10 34 4,7 18 White 88.0 3 — moderate 

11 78 6 12 White 88.0 1 25 moderate 
12 32 3,6,7 10 Indian 51.5 10 35 severe 
13 33 4,6,7 16 Whi te 47.0 2 27 moderate 
14 62 6,7 6 White 67.0 2 25 profound 
15 33 4,6,7 20 White 83.0 5 30 moderate 

16 78 3 27 White 24.0 1 22 severe 
17 78 - 28 White 64.0 2 — profound 
18 78 6 13 Negro 35.0 4 26 severe 
19 78 - 15 Negro 84.0 - 17 mild 
20 81 7 19 Whi te 33.0 4 22 moderate 

21 32 3,4,7 12 White 84.0 4 23 mild 
22 78 3,4 17 White 32.0 8 34 profound 
23 81 7 17 Indian 80.0 7 38 moderate 
24 61 6,7 4 White 77.0 4 25 profound 
25 33 1,6,7 14 White 60.0 2 16 mild • 

26 78 _ 12 White 70.5 1 15 mild 
27 33 4,6,7 8 White 80.0 2 28 profound 
28 11 2,4,7 10 White 67.25 2 20 profound 
29 12 3,4,7 21 White 64.0 7 31 profound 
30 31 4,7 7 Mexican 80.0 2 26 profound 
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TABLE 6.--continued 

Case Eti-
Number ol-

ogy 

Secondary Intel 1-
Classifi- Age Race Weight Par- Mater- gence 
cation ity nal age Classi-
Numbers fication 

31 78 3,6 6 Negro 88.0 2 19 profound 
32 79 3 14 Negro 83.5 3 35 moderate 
33 64 7 24 Whi te 83.0 2 38 severe 
34 78 - 16 White 84.0 1 22 profound 
35 64 7 17 White 82.0 2 31 moderate 

36 78 25 Whi te 64.0 2 18 severe 
37 12 4,6,7 8 White 37.5 2 22 severe 
38 64 6,7 20 Mexican 80.5 9 39 severe 
39 31 4,6,7 15 Mexican 64.0 1 16 profound 
40 78 - 10 Mexican 77.0 6 33 moderate 

41 78 4,6 17 Mexican 59.0 1 18 profound 
42 31 7 17 Indian 75.5 2 17 severe 
43 78 6 4 White 75.0 5 37 profound 
44 12 4,6,7 20 Mexican 82.0 1 — profound 
45 12 3,4,6,7 16 Mexican 68.0 3 " severe 

46 33 3,4,6,7 12 White 71.0 1 16 severe 
47 62 6,7 28 White 67.5 6 30 mild 
48 78 - 11 Mexi can 83.5 2 20 mild 
49 11 3,4,6,7 19 Mexi can 83.0 1 22 profound 
50 78 4 . 6 White 87.0 1 18 profound 

51 78 6 11 White 67.0 4 31 profound 
52 78 - 14 White 72.5 3 25 mild 
53 32 7 21 White 73.0 1 23 severe 
54 61 6,7 19 White 84.5 1 24 profound 
55 78 - 14 White 80.25 2 28 moderate 

56 62 4,6,7 14 Mexican 80.0 1 •54 profound 
57 78 3,6 16 Negro 24.0 7 37 profound 
58 78 6 18 White 85.0 6 38 mild 
59 64 7 15 Whi te 87.0 5 36 severe 
60 32 4,6,7 18 White 80.0 4 31 severe 
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TABLE 6.—continued 

Secondary 
Case Eti- Classifi- Age 
Number ol- cation 

ogy Numbers 

Intelli-
Race Weight Par- Mater- gence 

ity nal age Classi
fication 

61 11 4,6,7 15 White 62.0 5 31 severe 
62 62 4,7 5 Mexi can 84.0 2 21 moderate 
63 78 6 9 Negro 64.5 2 19 profound 
64 32 4,6,7 14 White 68.0 2 17 severe 
65 78 4,6 17 Whi te 67.0 3 42 profound 

66 42 1,6,7 20 White 84.0 2 30 profound 
67 78 4,6 4 White 83.0 1 18 severe 
68 12 2,3,6,7 13 White 84.0 2 21 profound 
69 78 - 16 White 72.0 1 19 moderate 
70 78 - 21 White 88.0 6 25 profound 

71 12 3,7 12 White 80.0 6 32 profound 
72 78 3 14 White 78.0 4 24 severe 
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It was with these considerations in mind that the 

Spearman Rank Correlation Coefficient Test, the Chi-Square 

Test, and the Mann-Whitney U Test were considered for use 

in treating the data. As the study progressed, it became 

apparent that the Mann-Whitney U Test and the Chi-Square 

Test were more suitable for the processing of the data than 

the Spearman Test because of certain evaluation limitations. 

It was noticed that many of the children in the study demon

strated extremely limited intelligence. The Stanford-Binet 

(LM) does not discriminate quotient scores below I.Q. 30. 

This factor made the use of the Spearman Test impossible 

with a large portion of the sample, as the Spearman Test 

compares two variables (birth weights and intelligence, in 

this case) by rank order. The Mann-Whitney U Test, however, 

was able to compare one variable by rank order (weight) and 

the other variable (intelligence) by a dichotomy into high 

and low levels. That is, a comparison was possible between 

the median birth weights of retarded children divided into 

high and low intelligence groups with a prediction that the 

birth weights of the high intelligence group would be 

significantly higher than the birth weights of the low 

intelligence group. 

Siege1 (1956, p. 116) rates the Mann-Whitney U Test 

as one of the most powerful of the nonparametric tests, and 

he considers it the most useful alternative to the parametric 
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t test when the researcher wishes to avoid the t test's 

assumptions and limitations. When N was 20 or less the 

significant difference between variables was tested by using: 

U + nxn2+ n^nj+l) _ Rx 

When U had been computed, it was referred to Table J or K 

(Seigel 1956, pp. 271-277) for the level of significance. 

However in dealing with N's of larger than 20, which was the 

usual case in this study, the significant difference between 

two variables was computed by using: 

U - nln2 
Z = 2 

nl n2 N3-N 
N(N - 1) 12 ET 

z was referred to Table A of Siegel (1956, p. 247) for the 

determination of the level of significance. 

The Mann-Whitney U Test was used in testing the sig

nificant difference between the male and female premature-

retardate birth weight distributions, in testing the differ-

ence between the Negro and Mexican female birth weight dis

tributions, and in the final tests of significance between 

the distributions of birth weight and intelligence for both 

males and females. 

Before the final problem could be treated statisti

cally, it was deemed necessary to consider a number of 
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variables in relation to birth weight and intelligence, the 

logic for such reasoning will be explored later in this 

chapter. By and large, variables such as race, sex, and 

parity consist of frequencies in discrete catagories. Accord

ing to Siegel (1956, p. 10 4) the Chi-Square Test may be used 

to determine the significance of differences between two 

independent groups under such circumstances. 

The following equation for the Chi-Square Test was 

taken from Nonparametric Statistics: (Siegel 1956, p. 109) 

N(IAD-BC| - N)2 
X2 = 2_ 

(A+B)(C+D)(A+C)(B+D) 

X2 was then referred to Table C of Siegel (1956, p. 249) for 

determination of the level of significance. 

The Chi-Square Test was used to compare the intelli

gence and birth weight distributions with distributions of 

sensory impairments, convulsive disorders, motor dysfunctions, 

parity, and maternal age. In each case, there were separate 

tests run for male and female subjects. The Chi-Square Test 

was also used to investigate the difference between male and 

female groups in relation to the incidence of prematurity at 

the Arizona Children's Colony. White and non-white males 

and females were compared with regard to intelligence level 

distributions, using the Chi-Square Test. 

The review of the literature has established that 

the variables just discussed in relation to statistical 
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procedures are suspected of being related to the incidence 

of prematurity. Therefore, it was reasoned that any variable 

related to the incidence of prematurity might also be related 

to the degree of prematurity; or, equally important, the 

^ variable might be related to the distribution of intelligence. 

With this possibility in mind, it became important to 

determine the status of all variables that might constitute 

significant sub-populations within the total premature-

retardate study group. 

Not all variables mentioned in the literature could, 

be included in the study because of the lack of available 

pertinent data. Maternal smoking, socioeconomic status of 

the premature-retardate's family, and the individual's 

blood group are examples of this limitation. The variables 

that were included in the study are: (1) race, (2) sex, 

(3) parity, (4) maternal age, (5) sensory impairments, 

(6) convulsive disorders, and (7) motor dysfunctions. 

A null hypothesis (E^) was proposed in each case 

when a variable was compared with either the intelligence or 

birth weight distribution. A hypothesis of expectation (Hi) 

was also proposed in each case so as to indicate whether 

the test was one-tailed or two-tailed. The is the oper

ational hypothesis and the alternative to the null hypothesis. 
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All hypotheses have been presented in the appendices 

(4 through 30) with the test equations, arithmetic computa

tions, and results of the tests. 

Summary 

The Arizona Children's Colony, a state training 

school and residential center for the mentally deficient, was 

selected as a study site for investigation of the relation

ship between mental deficiency and incidence of prematurity. 

The Colony record system was screened for data on children 

whose birth weights were less than 5.5 pounds. Out of a 

total of 975 individual records, 814 were complete enough to 

be considered for the study. A total of 137 individuals were 

located who had been born with a premature birth weight. 

Verifications of intellectual status were completed 

using the Stanford-Binet, Form (L-M), individual test of 

intelligence. The American Association on Mental Deficiency 

classification systems for intelligence, etiology, and con

comitants to mental deficiency, used at the Arizona Children's 

Colony, were also used for the purposes of the study. 

Letters and questionnaires were sent to the parents 

of the premature-retardates in order to get information con

cerning the birth episode—specifically, the birth weight, 

the attending physicians, and the name and location of the 
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hospital where the child was born. Letters requesting 

confirmation of the child's birth weight were sent to 

hospitals and physicians whenever this was possible. Birth 

weight verifications were also obtained from the Arizona 

Bureau of Vital Statistics. 

A total of 133 verifications were obtained for 91 

of the 137 premature-retardates, which -constituted a 

verified sample of 66.4$. 

In addition to data on birth weight and intelligence, 

information was also accumulated on etiology, parity, 

maternal age, and the incidence of sensory impairments, 

convulsive disorders, and motor dysfunctions. 

The Chi-Square Test and the Mann-Whitney U Test were 

selected for data evaluation because of the nonparametric 

character of the data. 

A null hypothesis (B^) and an alternative hypothesis 

(H^) were proposed for each test of significance run on the 

above variables as well as for the final problem. 



CHAPTER IV 

THE STUDY RESULTS 

Purpose 

This chapter presents the results of: (1) prelim

inary testing of variables; (2) testing of the hypothesis 

(Hj) that there is significantly more retardation found in 

the lower premature weight levels than in the higher prema

ture weight levels of retardates residing at the Arizona 

Children's Colony. 

Incidence 

The population of 975 mentally deficient residents 

of the Arizona Children's Colony was searched for individuals 

who had been born with birth weights of 5.5 pounds or less. 

It was necessary to exclude the records of 80 males and 81 

females from the study because of insufficient information. 

From the remaining population of 443 males and 371 females, 

65 male premature-retardates and 72 female premature-

retardates were located. These findings constituted 14.6$ 

of the available male population, 19.4$ of the female popu

lation screened, and 16.83$ of the total available population. 

74 
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The literature reports an annual prematurity rate 

for Arizona of approximately 7.5$ (Arizona Premature Births 

and Rates, 1950 through 1963, 1964). Since a higher rate of 

prematurity is present in an institution for the mentally 

deficient (16.83$) than is found in the surrounding normal 

population (7.5$), it may be inferred that an association 

exists between mental deficiency and premature birth weights. 

The higher percentage of prematurity in the female 

retardate population of the Colony was readily apparent 

when compared to the male retardate population. A Chi-

Square Test was applied to investigate the difference in 

incidence between male and female retardates and premature 

and non-premature retardates; the difference was found to be 

significant at the .05 level of confidence. The study was 

not able to determine whether this difference is a result of 

the higher incidence of prematurity among females in general 

or an indication that there is a higher incidence of mental 

deficiency among female retardates who were born prematurely. 

Etiology 

Table 7 is a tabulation of the medical etiological 

classifications of the 137 study subjects, derived from 

information on file in the Colony's psychology department. 

Assignment of etiology, a joint responsibility of the medical 

and psychology departments of this institution, is based upon 
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medical and psychological evaluations and examinations of 

the history of the subject and his family. 

TABLE 7.—Etiological Classification of 137 Premature-
Retardate Persons Residing at the Arizona Children's Colony 

Code number Description Male Female Total 

11 Prenatal infection 2 3 5 
12 Postnatal cerebral infection 1 6 7 
21 Toxemia of pregnancy 1 1 2 
23 Bilirubin encephalopathy 2 1 3 
31 Prenatal injury 0 3 3 

32 Mechanical injury at birth 5 7 12 
33 Anoxemia at birth 8 4 12 
34 Postnatal injury 4 1 5 
42 Phenylketonuria 0 1 1 
49 Unknown growth, metabolic or 

nutritional disorder 0 1 1 

51 Neurofibromatosis 1 0 1 
61 Congenital cerebral defect 4 2 6 
63 Laurence-Moon-Biedl syndrome 1 0 1 
64 Mongolism 8 5 13 
78 Prematurity 27 31 58 
81 Cultural-familial 0 2 2 

Totals 65 72 137 

Code 78, encephalopathy associated with prematurity, 

is assigned where prematurity is the only known etiological 

factor (Heber 1959, p. 499). This was the largest single 

etiological division found in the study, accounting for 31.2% 

of the population studied. Problems associated with the 

birth episode are noted in 24 cases or 11.5% of the group. 
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Table 8 illustrates the number of secondary classi

fication assignments made on the subjects included in the 

stndy. With premature-retardates, assignment of Code 7 is 

automatic as a secondary classification where Code 78 is 

not the primary classification. 

TABLE 8.—Secondary Medical Classifications of 137 Premature-
Retardate Residents at the Arizona Children's Colony 

Code number Description Male Female Total 

1 Genetic component 2 2 4 
2 Secondary cranial anomoly 1 2 3 
3 Special sense impairment 17 14 31 
4 Convulsive disorder 19 27 46 
5 Psychiatric impairment 5 0 5 
6 Motor dysfunction 27 34 61 
7 Prematurity 38 41 79 

Impairment of special senses was studied separately 

for males and females. It was determined through the use of 

Chi-Square Tests (Appendices 4-8) that there were no signi

ficant differences between the incidence of special sense 

impairments and the degree of prematurity or the degree of 

intellectual loss. 

The presence of convulsive disorders was recorded in 

345» of the study group. Application of the Chi-Square Test 

revealed no significant differences between the incidence 

of convulsive disorders and the degree of prematurity or the 

degree of mental deficiency (Appendices 9-12). 
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Relatively high among the premature-retardate group 

was the incidence of motor dysfunctions, with 44.5$ of the 

group being so afflicted. A Chi-Square Test of the differ

ence between the incidence of motor dysfunctions in high and 

low intelligence groupings of female subjects revealed that 

there were significantly more motor dysfunctions in the lower 

intelligence group. This' did not hold true for the male 

group when given comparable testing (Appendices 13-14). 

In comparing the incidence of motor dysfunctions with 

high and low birth weights, no significant differences were 

found with either the male or female groups (Appendices 

15-16). 

Age 

The mean age for males in the study group was 13.32 

years. The female group had a slightly higher mean age— 

14.92 years. The mean age of the entire study population 

was 14.16 years. 

Race 

Since the literature provided conflicting evidence 

regarding the relationship between race and birth weight 

averages, the various racial groups within the study popu

lation were examined to see if there were any significant 

differences in this regard. Ninety-five, or 69%, of the 

study group were classified as "white." Although 
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Mexican-Americans are generally classified as members of the 

white group, they were classified separately for the purposes 

of this study. The Mexicans constituted 18$ of the study 

population, followed by Negroes at 3%. Five Indian premature-

retardates were also included in the study and accounted for 

4$ of the group. The total non-white group represented 31% 

of the study population. Table 9 presents the race, number, 

and mean weight of these sub-groups, separated by sex. 

TABLE 9.—The Racial Sub-Groups of the Study Population 

Males Females 
Race 

N Mean Weight N Mean Weight 

Mexican 12 73. ,17 13 76. .62 
Negro 6 65. .25 6 63. .17 
Indian 1 72. .00 4 72. .00 
White 46 68. .21 49 72. .23 
All non-white 19 70. .60 23 72. .30 

Total 65 68. .91 72 72. .26 

The greatest difference between weight means was 

found between female Mexican and Negro groups. The Mann-

Whitney U Test found no significant difference between these 

groups and their birth weight medians (Appendix 17). Since 

no significant difference was found between the groups that 

varied the most, it was assumed that race was not directly 

associated with the degree of prematurity in the study 

population. 
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No racial differences were found in comparing white 

and non-white groups with high and low intelligence levels 

(Appendices 18 and 19) . 

Sex 

Throughout the study, the male and female premature-

retardate individuals were studied separately. This was 

considered necessary because the birth weight distributions 

of males and females in the study differed significantly. 

The Mann-Whitney U Test indicated that the difference between 

the respective median weights of males and females was 

significant at the .0174 confidence level (Appendix 20). 

It was hypothesized (HQ) that there would not be 

any significant difference in the intelligence level distri

bution of the males and females. An application of the 

Chi-Square Test to this problem supported this assumption 

by retaining the null hypotheses (Appendix 21). 

Parity 

First born premature-retardates were compared with 

multiparae premature-retardates in the study population to 

determine if there were any significant differences with 

respect to birth weight or intelligence distribution levels. 

No significant differences were noted in the separate 

treatment of males or females (Appendices 22-25). 
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Maternal Age 

Since the literature indicated that incidence of 

prematurity is highest with the youngest and oldest mothers, 

the question arose as to whether or not maternal age had 

any influence on the degree of prematurity or the degree of 

intellectual loss in the study population. Using the Chi-

Square Test, maternal ages of less than 20 and greater than 

34 years of age were compared with maternal ages between 20 

and 34 years inclusive with respect to both birth weight and 

intelligence levels. No significant differences were noted 

in either the male or female groups (Appendices 26-29). 

The Problem 

Testing of variables found in the study population 

disclosed that a significant difference existed between the 

birth weight distribution of males and females. This dis

covery necessitated separate treatment of these groups in 

the final approach to the problem. 

The original problem was posed as a need to determine 

if a significant relationship existed between the degree of 

prematurity and the intellectual, loss found in mental retard

ates, as indicated by a comparison of birth weights and 

intelligence levels. Intelligence classification assignments 

were made on the basis of Stanford-Binet, Form L-M, test 

scores. The intelligence classification system used has 
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been advocated by the American Association on Mental Defi

ciency and is found in Table 5 of Chapter III. 

A nonparametric device, the Mann-Whitney U Test, was 

selected, and the weight in ounces of the male premature-

retardate population was compared with high and low intelli

gence levels. The high intelligence group included the mod

erate, mild, and borderline levels (greater than I.Q. 35), 

which the low intelligence group was comprised of the profound 

and severe classification levels (less than I.Q. 36). 

The following hypotheses were established: (H^) There 

is no significant difference between the degree of prematurity 

and the intellectual loss found in male premature-retardates 

as indicated by the comparison of birth weights and high and 

low intelligence levels; (H^) Premature-retardate males of 

the high intelligence group will have a significantly higher 

median birth weight than premature-retardate males of the low 

intelligence group. 

The evaluation of the data through the Mann-Whitney 

U Test obtained a £-score of 2.43, which is significant at 

the .0075 level of confidence. Consequently, the null 

hypothesis (HQ) was rejected, and the expectation (H^) that 

premature-retardate males of high intelligence have higher 

median birth weights than premature-retardate males of the 

low intelligence group was sustained (Appendix 30). 
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A similar procedure was followed with the female 

premature-retardates. The null hypothesis (HQ) was stated 

as: there is no significant difference between the degree of 

prematurity and intellectual loss found in female premature-

retardates as indicated by the comparison of birth weights 

and high and low intelligence levels. The alternate hypoth

esis (Hj) assumed that premature-retardate females of the 

high intelligence group would have a significantly higher 

median birth weight than premature-retardate females of the 

low intelligence group. 

Processing of the data with the Mann-Whitney U Test 

obtained a z-score of 1.58, which did not quite attain the 

.05 level of confidence (P = .0571). Therefore, the null 

hypothesis (HQ) was retained, and the expectation (H^) that 

female premature-retardates of the high intelligence group 

would exhibit a significantly higher median birth weight than 

the lower intelligence group was not sustained (Appendix 31). 

Summary 

The literature reports an annual prematurity rate of 

7.5$ for the State of Arizona. When this is compared with 

the 16.8$ incidence of premature-retardates residing at the 

Arizona Children's Colony, it may be inferred that an asso

ciation exists between mental deficiency and premature birth 

weights, because a higher rate of prematurity is present in 
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an institution for the mentally deficient than is found in 

the surrounding normal population. 

A significantly higher percentage of prematurity 

was found among the female premature-retardates than among 

the male premature-retardates residing at the Colony. The 

study does not reveal whether the higher incidence of female 

premature-retardates is due to a higher incidence of prema

turity among females in general, or whether this difference 

is an indication that there is a higher incidence of mental 

deficiency among females who were born prematurely. 

Female premature-retardates manifested a significant 

relationship between the incidence of motor dysfunctions and 

the distribution of intelligence levels. This was not 

true for the male premature-retardates. 

Birth weight distributions differed significantly 

between the male and female study subjects. This fact 

necessitated the studying of these two populations separately. 

The relationship between intelligence and birth 

weight distributions was tested with other variables, such 

as maternal age, parity, race, and the incidence of sensory 

impairments and convulsive disorders; no significant dif

ferences were noted. 

The hypothesis that premature-retardate males of 

the high intelligence group (greater than I.Q. 35) have a 



significantly higher median birth weight than premature-

retardate males of the low intelligence group (less than 

I.Q. 36) was supported by application of the Mann-Whitney 

U Test to the data. A similar hypothesis with regard to 

female premature-retardates residing at the Colony was not 

supported by testing, although the difference of birth 

weight distributions in the high and low intelligence 

levels almost achieved the .05 level of confidence. 



CHAPTER V • 

SUMMARY, CONCLUSIONS AND RECOMMENDATIONS 

Purpose 

The purpose of this chapter is to summarize the 

study and to present conclusions. Recommendations for 

further research related to this dissertation are also 

offered. 

Summary of the Study 

The study was designed to investigate the relation

ship between prematurity and mental deficiency in an 

institutional population. The Arizona Children's Colony 

was selected for this purpose because it constituted the 

largest available population of mentally deficient individ

uals in the state of Arizona. At the time the study was 

concluded, June 30, 1964, there were 975 retardates residing 

at the Colony. Of this number, there were 523 males and 

452 females, with an age range from 6 months to 33 years. 

In terms of racial and ethnic groups, the population 

of the Arizona Children's Colony is heterogeneous. Although 

the majority of the residents are Caucasians, a sizeable 

proportion of the population is made up of Mexicans, Negroes, 

86 
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and Indians. Mexicans were considered separately from other 

Caucasians for the purposes of this study. 

Colony record systems were screened for data on 

children whose birth weights were classified as less than 

2500 grams (88 ounces). Out of 975 individual records, 814 

were complete enough to be considered for the study. Of 

these, a total of 65 male premature-retardates and 72 female 

premature-retardates were identified and included in the 

study population. 

Verifications of intellectual status were completed 

using scores obtained from administering the Stanford-Binet, 

Form (L-M), individual test of intelligence. The American 

Association on Mental Deficiency classification systems for 

intelligence, etiology, and concomitants to mental deficiency, 

employed at the Arizona Children's Colony, were also used 

for purposes of the study. 

Identification of the 137 premature-retardates was 

based on birth weights recorded in history folders completed 

by parents as part of the application procedure. Although 

there was no particular reason to doubt the validity of the 

parental reports on weight, further verification was sought. 

A letter with an accompanying form was addressed to the 125 

parents whose whereabouts were known, in order to obtain a 

restatement of the birth weight and to find out the name 
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and address of the attending physician and the hospital 

of birth of each resident included in the study. 

By writing to physicians and hospitals, and by 

searching the files of the Arizona Bureau of Vital Statis

tics, it was possible to obtain verifications of birth 

weights for 91 of the 137 premature-retardates. This con

stitutes a verified sample of 6 6.4$. 

The literature, .dating from 1900 to the present, was 

reviewed to gain information on etiological factors, criteria, 

and concomitants of both prematurity and mental deficiency. 

The review reflected a steady increase of interest in these 

problems, with the last decade showing considerable vigor 

in this regard. 

Although a number of criteria for prematurity had 

been used in various studies in the past, an upper prematurity 

weight limit of 2500 grams had ultimately become universally 

accepted and was therefore adopted for use in this study. 

The literature also established that a number of 

factors were suspected of being related to the incidence 

of prematurity. Consequently, data was accumulated on sex, 

race, etiology, parity, maternal age, and the presence of 

sensory impairments, convulsive disorders, and motor 

dysfunctions in the study population. It was reasoned that 

any variable related to the incidence of prematurity might 
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also be related to the degree of prematurity or the distri

bution of intelligence. For this reason, it became important 

to determine the status of all variables that might constitute 

significant sub-populations within the total premature-

retardate study group. 

Not all variables mentioned in the literature could 

be included in the study because of lack of available per

tinent data. Maternal smoking, socioeconomic status of 

the premature-retardate's family, and the individual's blood 

group are examples of this limitation. 

A null hypothesis (H^) and an alternate hypothesis 

(H^) were proposed for each test of significance run on the 

above variables as well as for the final problem. Although 

stated separately for male and female sub-groups within the 

study population, the following major hypotheses were 

established: 

. There is no significant difference between the degree 

of prematurity and intellectual loss found in premature-

retardates residing at the Arizona Children's Colony as 

indicated by comparison of birth weights and high (>I.Q.35) 

and low (<I.Q.36) intelligence levels. 

Hi Premature-retardates of the high intelligence group 

will have a significantly higher median birth weight than 

premature-retardates of the low intelligence group. 
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The Chi-Square^Test and the Mann-Whitney U Test 

were selected for testing the hypotheses due to the non-

parametric character of the data. The Chi-Square Test was 

utilized to compare the intelligence and birth weight 

distributions with distributions of sensory impairments, 

convulsive disorders, motor dysfunctions, parity, and 

maternal age. It was also used to investigate the differ

ence between male and female groups in relation to the 

incidence of prematurity at the Colony. White and non-white 

subjects were compared with intelligence level distributions 

using the Chi-Square Test. In each case, there were separate 

tests run for male and female subjects. 

The Mann-Whitney U Test was used in testing the 

significant difference between the male and female premature-

retardate birth weight distributions, in testing the differ

ence between the Negro and Mexican female birth weight 

distributions, and in the final tests of significance 

between the distributions of birth weight and intelligence 

for both males and females. 

Processing of the data revealed that birth weight 

distributions differed significantly between the male and 

female subjects. This fact necessitated separate examination 

of these two populations. It was further discovered that a 
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significantly higher incidence of prematurity was found 

among the female premature-retardates than among the male 

premature-retardates residing at the Colony. The study was 

not able to discriminate whether the higher incidence of 

female premature-retardates is due to a hijgher incidence of 

prematurity among females in general, or whether this 

difference is an indication that there is a higher percentage 

of mental deficiency among females who are born prematurely. 

Another sex difference was demonstrated by the 

finding that female premature-retardates manifested a 

significant relationship between the incidence of motor 

dysfunctions and the distribution of intelligence levels, 

which was not true for the male premature-retardates. 

Relationship between intelligence and birth weight 

distributions was tested with other variables, such as maternal 

age, parity, race, and the incidence of sensory impairments 

and convulsive disorders; no significant differences were 

noted. 

The hypothesis that premature-retardate males of the 

high intelligence group (>I.Q. 35) would exhibit a signifi

cantly higher median birth weight than premature-retardate 

males of the low intelligence group (<I.Q. 36) was supported 

by application of the Mann-Whitney U Test to the data. An 

equivalent hypothesis with regard to the female-retardates 

residing at the Colony was not supported by testing. 



An overall prematurity incidence among the popula

tion of the Arizona Children's Colony was found to be 16.8$. 

Comparison with the average annual prematurity rate of 7.5$ 

for the State of Arizona suggests that an association may 

exist between mental deficiency and premature birth weight. 

This was not a particularly unexpected development since the 

literature would seem to support the hypothesis that there 

is a higher incidence of prematurity in an institution for 

the mentally deficient than in the normal population. 

Discussion of the Findings 

The testing of variables, preliminary to approaching 

the basic study problem indicated that the male and female 

groups differed in several respects. The higher incidence 

of female premature-retardates found in the study may have 

been due to the generally lighter weight of females at birth. 

A preponderance of females in the 1500 to 2 500 gram group was 

evident in the population studied, as it was in the investi

gations of Peckham (1938, p. 480) and Silverman (1961, p. 19) . 

It is suggested that there may be a "contamination" of full-

term lightweight females among the premature lightweight 

sample. If this is true, perhaps there is merit in Karn's 

(1949, p. 17) recommendation that the upper prematurity level 

for females be lowered. Figure 2 of Chapter II, which 

depicts the live birth weight distribution of infants born 
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in the United States in 1961, would seem to present further 

verification of the differing distributions of male and 

female birth weights. 

It was of interest to note that, while no signifi

cant differences were found in the incidence of motor 

dysfunctions with respect to birth-weight level for either 

males or females, a significantly higher incidence of motor 
« 

dysfunctions was found in the lower intelligence levels of 

females when compared with the higher intelligence levels. 

This was not true for the male group. Since only a slightly 

higher incidence of motor dysfunctions was found among the 

females (47% of the females and 42% of the males in the 

study were so classified), it must be assumed that, with 

regard to intelligence, motor problems are more equally 

distributed in the male premature-retardate population than 

in the female premature-retardate population. This could 

also be due to "contamination" of full-term lightweight 

females in the upper levels of premature weights. 

Results of this study tend to support mounting 

evidence in the literature that prematurity and mental 

deficiency are not only associated, but that a degree of 

severity in one variable may be reflected in the other 

variable. This is not meant to infer that mental deficiency 

is a unilateral function of prematurity. Logically, it may 

follow that a child born prematurely may be more predisposed 
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to damaging insults to the central nervous system than the 

more mature, full term infant. However, the inverse may 

also be true; that is, a defective fetus may be more pre

disposed to premature birth episodes than a non-defective, 

normal fetus. Recognition of this possibility would seem 

to imply that, in order to gain understanding of one variable, 

knowledge relating to the other variable must be increased. 

This study appears to support the need for careful 

compilation of information on newborn infants. The fact that 

161 potential subjects out of a total of 975 could not be 

considered for inclusion in the study because of lack of 

data seems significant. This is not a reflection on the 

Colony's record-keeping. It is, however, an apparently strong 

indication that achievement of our ultimate goal—prevention 

of mental deficiency—demands continual improvement of 

techniques leading to an ever-increasing knowledge about 

etiological factors. 

Recommendations 

1. One possible solution to the problem posed by 

inadequate birth history data would be the development and 

routine use of a form itemizing pertinent birth data. Such 

an information sheet might elicit information dating from 

prenatal maternal care through the neonatal period on each 

child born within a given area. Responsibility for the 
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development, dissemination, collection, and processing of 

data forms would probably rest with local or state boards of 

public health, depending on how extensive such a program 

might be. Implicit in the development of this program would 

be the motivation and training of personnel to obtain and 

record birth-history data. 

2. The present study was limited to comparing 

premature birth weights with intelligence levels of mentally 

deficient children. A similar study conducted on all 

children born within a given locality might add useful 

information to present knowledge regarding intelligence as 

it relates to an infant's early history. 

3. This study has indicated that a decreased upper 

weight limit for a classification of prematurity might be 

considered for females. Additional studies on the feasi

bility of this idea would be necessary. 

4. The literature has indicated that prematurity 

rates are highest in the lower socioeconomic groups. 

Inasmuch as the role of such factors as maternal age, diet, 

smoking, and prenatal care have not been clearly defined as 

yet, further investigations in these areas are recommended. 

Certainly, methods for disseminating information and care 

to expectant mothers who are unable to afford, or are unaware 

of, existing medical resources should be explored. 



5. The present study and previous investigations 

have provided some evidence that children resulting from 

plural births contribute significantly to the ranks of 

the premature. Studies designed to investigate the 

relationship, if any, between plural births and mental 

deficiency are suggested. 



APPENDIX 1 

LETTER TO PARENTS 



THE ARIZONA CHILDREN'S COLONY 
P.O. BOX 1467 

COOLIDGE, ARIZONA 
J. Thomas Mclntire, Superintendent 

Date: 

Dear 

We are currently interested in collecting more 
information about children who were born with a birth 
weight of five and one-half pounds or less. We are 
hopeful that this information may throw more light on 
the problems associated with mental and physical retarda
tion. 

According to our records, your child, , 
would be included in this weight group. You can be of 
considerable help to us if you will fill out the enclosed 
form and return it to us without delay in the envelope 
we have provided for you. Thank you. 

Sincerely, 

Byron C. Moore 
Director of Psychological 
Services 



APPENDIX 2 

BIRTH HISTORY QUESTIONNAIRE 



BIRTH HISTORY 

Name 

(1) Condition of mother while pregnant—mention any i l lnesses,  emotional 

upsets or bodily injuries 

(2) Details  of birth:  Birth-weight Length of pregnancy 

in months Length of Labor in hours .  Were instruments — 

used? (high or low) Describe any injury:  

R-H Factor of Mother of child 

Presentation (head, feet ,  breech or Caesarean) 

Respiration (natural  or art if icial)  Was incubator used? 

How long? Drugs or anesthetics used 

Any condit ion or procedure not included above: 

Please l is t  al l  physicians who at tended the mother or child during the 
pregnancy, birth episode or f irst  two years of the child 's  l i fe:  

Was child born at  home or hospital? 

Name of hospital  

City and State of birth 

(3) Additional information: Number of  children born to mother 

Order of conception of this child Number of other children in 

family born with weight of less than 5 1/2 pounds^ 



APPENDIX 3 

LETTER TO HOSPITALS 



THE ARIZONA CHILDREN'S COLONY 
P.O. Box 1467 

COOLIDGE, ARIZONA 
J. Thomas Mclntire, Superintendent 

Att'n: Medical Secretary. 

Re: Birth Weight 

Name: 

Birth Date: 

Dear Sir, 

According to our records, the above-named child 
was born in your hospital. Would you please let us 
know what was the correct birth weight? 

This procedure is part of a research program we 
are conducting on the relationship between prematurity and 
mental deficiency. This information will be most 
appreciated. 

Sincerely, 

> 

BCM/msm 

Byron C. Moore 
Director of Psychological 
Services 



APPENDIX 4 

HQ There is no significant difference in the incidence 

of prematurity between male and female retardates at the 

Arizona Children's Colony. 

Ht The female retardates will demonstrate a significantly 

higher incidence of prematurity than the male retardates. 

CHI-SQUARE TEST 

Male Female Totals 

Premature 65 72 137 

Not 
Premature 378 299 677 

Totals 443 371 814 

N(|AD-BC|- |)2 

= (A+B)(C+D)(A+C)(B+D) 

Y 
2 814 (119435-2721611-407)2 
= —(137)(677)(443)(371)— 

X 2  
B  2.9, HQ rejected at .05 level. 
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APPENDIX 5 

H There is no significant difference in the incidence 
—o 

of special sense impairments between high (>I.Q. 35) and low 

(<I.Q. 36) intelligence premature-retardate males residing „ 

at the Arizona Children's Colony. 

There are significantly more special sense impair

ments found among premature-retardate boys in the low 

(<I.Q. 36) intelligence group than in the high (>I.Q. 35) 

level intelligence group. 

CHI-SQUARE TEST 

With 
Impairments 

Without 
Impairments Totals 

High 
Intelligence 6 21 27 

Low 
Intelligence 11 27 38 

Totals 17 48 65 

, N(|AD-BC|- 2> 
X t  

" (A+B)(C+D)(A+C)(B+D) 

y2 65(|162-2311-32.5)2 
~ (27) (38) (17) (48) 

2 
X = .0 7, H retained, not significant at the 

.0 5 leve1. 
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APPENDIX 6 

HQ There is no significant difference in the incidence 

of special sense impairments between high (>I.Q. 35) and low 

(<I.Q. 36) intelligence premature-retardate females residing 

at the Arizona Children's Colony. 

There are significantly more special sense impair 

ments found among premature-retardate females in the low 

intelligence group than in the high intelligence group. 

CHI-SQUARE TEST 

With 
Impairments 

Without 
Impairments Totals 

High 
Intelligence 2 23 25 

Low 
Intelligence 12 35 47 

Totals 14 58 72 

N(|AD-BC|- y)2 
X = 

(A+B)(C+D)(A+C)(B+D) 

y2 72(|70-2761-36)2 
~ (25) (47) (14) (58) 

2 
x = 2.18, retained, not significant at 

the .05 level. 
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APPENDIX 7 

There^is no significant difference in the incidence 

of special sense impairments between high (>60 oz.) and low 

(<61 oz.) birth weight groups of premature-retardate females 

residing at the Arizona Children's Colony. 

There are significantly more special sense impair

ments found among premature-retardate females in the lower 

weight group than in the higher weight group. 

CHI -SQUARE TEST 

<61 ounces >60 ounces Totals 

With 
Impairments - 4 10 14 

Without 
Impairments 6 52 58 

Totals 10 62 72 

N(|AD-BC|- |)2 

(A+B)(C+D)(A+C)(B+D) 

y2 72(|208-60|-36)2 
- (14) (58) (10) (62) 

2 X = 1.8, H0 retained, not significant at 
the .05 level. 
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APPENDIX 8 

There is no significant difference in the incidence 

of special sense impairments between high (>60 oz.) and low 

(<61 oz.) birth weight groups of males residing at the Ari

zona Children's Colony. 

There are significantly more special sense impair

ments found among premature-retardate males in the lower 

weight group than in the higher weight group. 

CHI-SQUARE TEST 

<61 ounces >60 ounces Totals 

With 
Impairments 6 11 17 

Without 
Impairments 7 41 48 

Totals 13 52 65 

N ( | AD-BC | - |)2 

x2 ^ 
~ (A+B)(C+D)(A+C)(B+D) 

y2 65(|246—77|—32.5)2 
(17) (48) (13) (52) 

2 X _ 2.2, retained, not significant at 
the .05 level. 
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APPENDIX 9 

There is no significant difference in the incidence 

of convulsive disorders between high (>I.Q. 35) and low 

(<I.Q. 36) intelligence groups of premature-retardate males 

residing at the Arizona Children's Colony. 

H-^ There is a significantly higher incidence of convul

sive disorders found in the low intelligence group than in 

the high intelligence group of premature-retardate males. 

CHI-SQUARE TEST 

With 
Convulsive 
Disorder 

Without 
Convulsive 
Disorder Totals 

High 
Intelligence 6 21 27 

Low 
Intelligence 13 25 38 

Totals 19 46 65 

v 2 N(|AD-BC|- |>2 

~ (A+B)(C+D)(A+C)(B+D) 

y2 65 (1150-273|-32.5)2 
- (27) (38) (19) (46) 

2 
X = .59, retained, not significant at the 

.05 level. 
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APPENDIX 10 

HQ There is no significant difference in the incidence 

of convulsive disorders between high (>I.Q. 35) and low (<I.Q. 

36) intelligence groups of premature-retardate females 

residing at the Arizona Children's Colony. 

There is a significantly higher incidence of convul

sive disorders found in the low intelligence group than in 

the high intelligence group of premature-retardate females. 

CHI-SQUARE TEST 

With 
Convulsive 
Disorder 

Without 
Convulsive 
Disorder Totals 

High 
Intelligence 7 18 2 5  

Low 
Intelligence 20 27 47 

Totals 27 45 72 

. N ( | AD-BC | - h2 . 
X = I 

(A+B)(C+D)(A+C)(B+D) 

y2 72(|189-360|-36)2 
- (25) (4?) (21) (45) 

X2 = .9, HQ retained, not significant at the 
.05 level. 
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APPENDIX 11 

There is no significant difference in the incidence 

of convulsive disorders between high (>I.Q. 35) and low 

(<I.Q. 36) weight groups of premature-retardate males 

residing at the Arizona Children's Colony. 

H There is a significantly higher incidence of convul

sive disorders found in the lower weight group than in the 

higher weight group of premature-retardate males. 

CHI-SQUARE TEST 

With 
Convulsive 
Disorder 

Without 
Convulsive 
Disorder Totals 

High 
Intelligence 6 7 13 

Low 
Intelligence 13 39 52 

Totals 19 - 46 65 

2 N ( | AD-BC j - |)2 

X = (A+B)(C+D)(A+C)(B+D) 

Y 2 65(|234-9l|-32.5)2 
- (13)(52)(19)(46) 

2 
X = 1.34, HQ retained, not significant at 

the .05 level of confidence. 
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APPENDIX 12 

There is no significant difference in the incidence 

of convulsive disorders between high (>I.Q. 35) and low 

(<I.Q. 36) weight groups of premature-retardate females 

residing at the Arizona Children's Colony. 

There is a significantly higher incidence of convul

sive disorders found in the lower weight group than in the 

higher weight group of premature-retardate females. 

CHI-SQUARE TEST 

With 
Convulsive 
Disorder 

Without 
Convulsive 
Disorder Totals 

High 
Intelligence 4 5 9 

Low 
Intelligence 23 40 63 

Totals 27 45 72 

N (| AD-BC | - |)2 

(A+B)(C+D)(A+C)(B+D) 

Y 2 72(1160-115|-36)2 
~ (9) (63) (27) (45) 

2 
X = .008, HQ retained, not significant at 

the .05 level of confidence. 
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APPENDIX 13 

HQ There is no significant difference in the incidence 

of motor dysfunctions between the high (>I.Q. 35) and low 

(<I.Q. 36) intelligence groups of premature-retardate males 

residing at the Arizona Children's Colony. 

Hi There is a significantly higher incidence of motor 

dysfunctions found in the lower intelligence group than in 

the higher intelligence group of premature-retardate males. 

CHI-SQUARE TEST 

With Motor 
Dysfunction 

Without Motor 
Dysfunction Totals 

High 
Intelligence 9 18 27 

Low 
Intelligence 18 20 38 

Totals 27 38 65 

2 N ( | AD-BC | - |)2 

X = (A+B)(C+D)(A+C)(B+D) 

y2 65(|180-324|-32.5)2 
- (27) (38) (27) (38) 

2 x = ,7.7, HQ retained, not significant at the 
.05 level of confidence. 
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APPENDIX 14 

There is no significant difference in the incidence 

of motor dysfunctions between the high (>I.Q. 35) and low 

(<I.Q. 36) intelligence groups of premature-retardate females 

residing at the Ari2ona Children's Colony. 

There is a significantly higher incidence of motor 

dysfunctions found in the lower intelligence group than in 

the higher intelligence group of premature-retardate females. 

CHI-SQUARE TEST 

With Motor 
Dysfunction 

Without Motor 
Dysfunction Totals 

High 
Intelligence 6 19 25 

Low 
Intelligence 28 19 47 

Totals 34 38 72 

2 N(|AD-
X 

-BC | - §)2 

(A+B)(C+D)(A+C)(B+D) 

y2 72(|114-532|-36)2 
~ (25) (47) (34) (38) 

X2 =6.92, HQ rejected at the .005 level of 
confidence. 
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APPENDIX 15 

There is no significant difference in the incidence 

of motor dysfunctions between the high (>60 ozs.) and low 

(<61 ozs.) weight groups of premature-retardate males resid' 

ing at the Arizona Children's Colony. 

There is a significantly higher incidence of motor 

dysfunctions found in the lower weight group than in the 

higher weight group of premature-retardate males. 

CHI-SQUARE TEST 

With Motor 
Dysfunction 

Without Motor 
. Dysfunction Totals 

Low weight 9 5 14 

High weight 18 33 51 

Totals 27 28 65 

N(|AD-BC|- |)z 

X = (A+B)(C+D)(A+C)(B+D) 

X2 _ 65 (|297-901-32.5)z 
= (14) (51) (27) (38) 

Xz = 2.7, although very, very close to .05 
^ level of confidence—H is retained. 

—o 
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APPENDIX 16 

H There is no significant difference in the incidence 

of motor dysfunctions between the high (>60 ozs.) and low 

(<61 ozs.) weight groups of premature-retardate females 

residing at the Arizona Children's Colony. 

There is a significantly higher incidence of motor 

dysfunctions found in the lower weight group than in the 

higher weight group of premature-retardate females. 

Low Weight 

High Weight 

Totals 

CHI-SQUARE TEST 

With Motor Without Motor 
Dysfunction Dysfunction 

8 

26 

34 

3 

35 

38 

Totals 

11 

61 

72 

N. 

X = 

N( AD-BC - j) 
tA+ij) (IM-DJ lA+Unn+U) 

72 ( 280-78 -36)^ 
(11)(51)(34)(38) 

2.3, Hq retained—not significant 
at .05level of confidence. 
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APPENDIX 17 

HQ There is no significant difference between the birth-

weight distributions of Negro and Mexican female premature-

retardates residing at the Arizona Children's Colony. 

There is a significant difference between the birth-

weight distributions of Negro and Mexican female premature-

retardates residing at the Arizona Children's Colony. 

MANN-WHITNEY U TEST 

n^n-j+l) 
U = nxn2+ 5 Ri 

6 (7) 
= (6) (12)+-^- - 48.5 

Ux = 44.5 

U = n1n2-U1 

U = 72-44.5 

U = 27.5 

Table K of Seigel (1956, p. 276) indicates that a U 

value of 14 or less must be obtained in order for a two 

tailed test to be significant at the .05 level; therefore, 

a U of 27.5 is not significant at the .05 level and the 

HQ is retained. 
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APPENDIX 18 

HQ There is no significant difference in the distribu

tion of intelligence of white and non-white premature-retardate 

males residing at the Arizona Children's Colony. 

There is a significant difference in the distribution 

of intelligence of white and non-white premature-retardate 

males residing at the Arizona Children's Colony. 

CHI-SQUARE TEST 

White Non-white Totals 

High 
Intelligence 
(>I.Q. 35) 18 9 27 

Low 
Intelligence 
(<I.Q. 36) 28 10 38 

Totals 46 19 65 

,I I N. 
2 N( IAD-BC|- ?)2 

X = (A+B)(C+D)(A+C)(B+D) 

v2 65(I180-2521-32.5)2 
- (27) (38) (46) (19) 

X2 = .113, not significant at .05 level of 
confidence—HQ retained. 
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APPENDIX 19 

There is no significant difference in the distribu

tion of intelligence of white and non-white premature-

retardate females residing at the Arizona Children's Colony. 

There is a significant difference in the distribu

tion of intelligence of white and non-white premature-

retardate females residing at the Arizona Children's Colony. 

CHI-SQUARE TEST 

White Non--white Totals 

High 
Intelligence 
(>I.Q. 35) 17 8 25 

LOW 
Intelligence 
(<I.Q. 36) 32 15 47 

Totals 49 23 72 

N (| AD-BC | - hz 
x _ ^ 

TA+B)(C+D)(A+C)(B+D) 

Y2 72(|255—256|—36)2 
= (2E>) (47) (49) (23) 

2 
X = .067 not significant at the .05 level 

of confidence—retained. 
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APPENDIX 20 

There is no significant difference in the birth 

weight distribution between male and female premature-

retardates residing at the Arizona Children's Colony. 

H-^ The female premature-retardates have a significantly 

higher median birth weight than the male premature-

retardates residing at the Arizona Children's Colony. 

MANN-WHITNEY U TEST 

II 1—1 a
 65 N = 137 R2 = 5455 

N2 = 72 II r—
t 3997 ET = 268 

U = 1853 U1 = 2828 

nln2 
U 
' — 

yn]n2 N3 - N 
N(N - 1) 12 ET 

z = 1853 - 2340 

V( -25) (214,000) 

z = 2.11 

Table A of Siegel (1956, p. 247) gives a probability 

of .0174 for a z-score of 2.11. H is rejected at the .05 —o 

level of confidence. 
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APPENDIX 21 

There is no significant difference between the intel

ligence level distributions of male and female premature-

retardates residing at the Arizona Children's Colony. 

There is a significant difference between the intel

ligence level distributions of male and female premature-

retardates residing at the Arizona Children's Colony. 

CHI-SQUARE TEST 

Male Female Totals 

High 
Intelligence 
(>I.Q. 35) 24 25 49 

Low 
Intelligence 
(<I.Q. 36) 41 47 88 

Totals 65 72 137 

2 N ( | AD-BC | - |)2 
X = Jl 

(A+B)(C+D)(A+C)(B+D) 

y2  137(|1128-1025|-68.5)2  

~ (49) (88) (65) (72) 

2 
x = .008, not significant at the .05 level 

of confidence—H retained. —o 
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APPENDIX 22 

There is no significant difference in the distribu

tion of intelligence levels between first born premature-

retardate males and multiparae premature-retardate males 

residing at the Arizona Children's Colony. 

There is a significant difference in the distribu

tion of intelligence levels between first born premature-

retardate males and multiparae premature-retardate males 

residing at the Arizona Children's Colony. 

CHI-SQUARE TEST 

First Born Multiparae Totals 

High 
Intelligence 
(>I.Q. 35) 13 2 8 41 

Low 
Intelligence 
(<I.Q. 36) 9 12 21 

Totals 22 40 62 

N(|AD-BC|- |)2 

(A+B)(C+D)(A+C)(B+D) 

x2 _ 62(|156-252|-31)2 
(41)(21)(22)(40) 

2 
X = .35, not significant at the .05 level 

of confidence—retained. 
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APPENDIX 23 

There is no significant difference in the distribu

tion of intelligence levels between first born premature-

retardate females and multiparae premature-retardate females 

residing at the Arizona Children's Colony. 

There is a significant difference in the distribu

tion of intelligence levels between first born premature-

retardate females and multiparae premature-retardate females 

residing at the Arizona Children's Colony. 

CHI-SQUARE .TEST 

First Born Multiparae Totals 

High 
Intelligence 
(>I.Q. 35) 6 18 24 

Low 
Intelligence 
(<I.Q. 36) 12 35 • 47 

Totals 

CO in 00 i—i 

71 

2 N (| AD-BC | - |)2 

X = (A+B)(C+D)(A+C)(B+D) 

y2 71<|210-216 t-35.5)2 
~ (24) (47) (18) (53) 

2 
X = .057, not significant at .05 level of 

confidence1—Hg retained. 
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APPENDIX 24 

H0 There is no significant difference between first 

born premature-retardate males and multiparae premature-

retardate males residing at the Arizona Children's Colony 

with respect to weight distribution levels. 

Hi There is a significant difference between first 

born premature-retardate males and multiparae premature-

retardate males residing at the Arizona Children's Colony 

with respect to weight distribution levels. 

CHI-SQUARE TEST 

First Born Multiparae Totals 

High Weight 
(>60 ozs.) 18 32 50 

Low Weight 
(<61 ozs.) 4 8 12 

Totals 22 40 62 

2 N(|AD-BC|- |)2 

X = (A+B)(C+D)(A+C)(B+D) 

Y2 62(|144-128|-31)2 
~ (50)(12)(22)(40) 

== .026, not significant at the .05 level 
of confidence—H0 retained. 
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APPENDIX 25 

Hc There is no significant difference between first 

born premature-retardate females and multiparae premature-

retardate females residing at the Arizona Children's Colony 

with respect to weight distribution levels. 

Hi There is a significant difference between first born 

premature-retardate females and multiparae premature-

retardate females residing at the Arizona Children's Colony 

with respect to weight distribution levels. 

CHI-SQUARE TEST 

First Born Multiparae Totals 

High Weight 
(>60 ozs.) 15 46 61 

Low Weight 
(<61 ozs.) 3 7 10 

Totals 18 53 71 

N(|AD-BC|- §)* 
X _ 
~ (A+B)(C+D)(A+C)(B+D) 

71 ( 105-1381-35.5)2 
<63 L) (10) (18) (53) 

X2 = .00076, not significant at the .05 
level of confidence--Hc retained. 
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APPENDIX 26 

H0 There is no significant difference in the intelli-

gence level distribution of premature-retardate males whose 

mothers were between the ages of 20 to 34 inclusive at the 

time the child was born and premature-retardate males whose 

mothers were either younger tlran 20 years of age or older 

than 34 years of age. 

Hi There is a significant difference in the intelli

gence level distribution of premature-retardate males whose 

mothers were between the ages of 20 to 34 inclusive at the 

time the child was born and premature-retardate males whose 

mothers were either younger than 20 years of age or older 

than 34 years of age. 

CHI-SQUARE TEST 

< 20>34 20-34 Totals 

High 
Intelligence 
(>I.Q. 35) 

10 16 26 

Low 
Intelligence 
(<I.Q. 36) 

11 27 38 

Totals 21 43 64 
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APPENDIX 26—continued 

2 N ( |  AD-BC |  - |)* 
X =  (A+B)(C+D)(A+C)(B+D) 

v *  6 4  ( |  2 7 0 - 1 7  6  | - 3 2 )  *  
" W )  (38W2b (43) 

Xz = .276, not significant at the .05 level 
of confidence—Hc retained. 



APPENDIX 27 

There is no significant difference in the intelli

gence level distribution of premature-retardate females 

whose mothers were between the ages of 20 to 34 inclusive at 

the time the child was born and premature-retardate females 

whose mothers were either younger than 20 years of age or 

older than 34 years of age. 

Hi There is a significant difference in the intelli

gence level distribution of premature-retardate females whose 

mothers were between the ages of 20 to 34 inclusive at the 

time the child was born and premature-retardate females whose 

mothers were either younger than 20 years of age or older 

than 34 years of age. 

CHI-SQUARE TEST 

<20>34 20-34 Totals 

High 
Intelligence 
(>I.Q. 35) 

11 13 24 

Low 
Intelligence 
(<I.Q. 36) 

18 26 44 

Totals 29 39 68 
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APPENDIX 27—continued 

z N(jAD-BC|- |)2 

= (A+B)(C+D)(A+C)(B+D) 

Y2 68 (I286-2341-34)* 
= (5i) <44> (2^) (te) 

Xz ^ .018, not significant at the .05 level of 
confidence—H0 retained. 



APPENDIX 28 

Hq There is no significant difference in the birth 

weight distribution of premature-retardate females whose 

mothers were between the ages of 20 to 34 inclusive at the 

time the child was born and premature-retardate females whose 

mothers were either younger than 20 years of age or older 

than 34 years of age. 

There is a significant difference in the birth weight 

distribution of premature-retardate females whose mothers 

were between the ages of 20 to 34 inclusive at the time the 

child was born and premature-retardate females whose mothers 

were either younger than 20 years of age or older than 34 years 

of age. 

CHI-SQUARE ! TEST 

Maternal 
<20>34 

Age 
20-34 Totals 

High Weight 
(>60 ozs.) 25 33 58 

Low Weight 
(<61 ozs.) 4 6 10 

Totals 29 39 68 
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APPENDIX 28—continued 

N( |AD-BC |- ~)2 

X 
~ (A+B)(C+D)(A+C)(B+D) 

v* 68(|150-132|-34)2 
~ (58) (10) (29) (39) 

2 X = .027, not significant at the .05 level 
of confidence. HQ retained. 



APPENDIX 29 

H0 There is no significant difference in the birth 

weight distribution of premature-retardate males whose 

mothers were between the ages of 20 to 34 inclusive at the 

time the child was born and premature-retardate males whose 

mothers were either younger than 20 years of age or older 

than 34 years of age. 

There is a significant difference in the birth 

weight distribution of premature-retardate males whose 

mothers were between the ages of 20 to 34 inclusive at the 

time the child was born and premature-retardate males whose 

mothers were either younger than 20 years of age or older 

than 34 years of age. 

CHI-SQUARE TEST 

Maternal Age 
< 20> 34 20-34 Totals 

High Weight 
(>60 ozs.) 16 34 50 

Low Weight 
(<61 ozs.) 5 9 14 

Totals 21 43 64 
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APPENDIX 29—continued 

N( |AD-BC |-§) 2 

= TA+B)(C+D)(A+C)(B+D) 

2 64 (1144—170|—32)2 
(50)(14)(21)(43) 

X2 _ .004, not significant at the .05 level, 
Hq retained. 



APPENDIX 30 

There is no significant difference between the degree 

of prematurity and intellectual loss found in male premature-

retardates residing at the Arizona Children's Colony as 

indicated by comparison of birth weights and high (>I.Q. 35) 

and low (<I.Q. 36) intelligence levels. 

«> 

Premature-retardate males of the high intelligence 

group will have a significantly higher median birth weight 

than premature-retardate males of the low intelligence group. 

MANN-WHITNEY U TEST 

n l =  26 N = 65 R2 = 1105.5 

N2 39 R1 = 1039.5 ZT = 26 

U = 325.5 °1 = 688.5 

U _ nlN2 
2 

V nlN2 N3 - N 
~ ZT V N(N - 1) 12 ~ ZT 

z = 325.5 - 507 
V( .244) (22854) 

z = 2.43 

Table A of Siegel (1956, p. 247) gives a probability 

of .0075 for a z-score of 2.43. is rejected at the .01 

level of confidence. 

130 



APPENDIX 31 

H There is no significant difference between the degree 
—o 

of prematurity and intellectual loss found in female 

premature-retardates as indicated by comparison of birth 

weights and high (>I.Q. 35) and low (<I.Q. 36) intelligence 

levels. 

Premature-retardate females of the high intelligence 

group will have a significantly higher median birth weight 

than premature-retardate females of the low intelligence 

group. 

MANN-WHITNEY U TEST 

nl 
= 25 N = 72 ll cm 

K
 1582 

n2 
= 47 R1 = 1046 ZT = 52.5 

U = 454 U1 = 721 % 

nln2 
U ~ — z = 

z = 

n^2 - N ~ 
N(N - 1) 12 ZT 

454 - 587.5 
y (.23) (31045.5) 

z = 1.58 

Table A of Siegel (1956, p. 247) gives a probability 

of.0571 for a z-score of 1.58. HQ is retained at the .05 

level of confidence. 
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APPENDIX 32 

CONVERSION TABLE FOR POUNDS AND OUNCES, 
OUNCES AND GRAMS. 

Lbs.-Ozs. Ounces Grams 

5 - 8  88 2494.80 
5 - 7  87 2466.45 
5 - 6  86 2438.10 
5 - 5  85 2409.75 
5 - 4  84 2381.40 

5 - 3  83 2353.05 
5 - 2 82 2324.70 
5 - 1  81 2296.35 
5 - 0  80 2268.00 
4 - 1 5  79 2239.65 

4 - 1 4  78 2211.30 
4 - 1 3  77 2182.95 
4 - 1 2  76 2154.60 
4 - 1 1  75 2126.25 
4 - 1 0  74 2097.90 

4 - 9  73 2069.55 
4 - 8  72 2041.20 
4 - 7 71 2012.85 
4 - 6  70 1984.50 
4 - 5  69 1956.15 

4 - 4  68 1927.80 
4 - 3  67 1899.45 
4 - 2  66 1871.10 
4 - 1  65 1842.75 
4 - 0  64 1814.40 

3 - 1 5  63 1786.05 
3 - 1 4  62 1757.70 
3 - 1 3  61 1729.35 
3 - 1 2  60 1701.00 
3 - 1 1  59 1672.65 
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APPENDIX 32—continued 

Lbs.-Ozs. Ounces Grams 

3 - 1 0  58 1644.30 
3 - 9  57 1615.95 
3 - 8  56 1587.60 
3 - 7  55 1559.25 
3 - 6  54 1530.90 

3 - 5  53 1502.55 
3 - 4  52 1474.20 
3 - 3  51 1445.85 
3 - 2  50 1417.50 
3 - 1  49 1389.15 

3 - 0  48 1360.80 
2 - 1 5  47 1332.45 
2 - 1 4  46 1304.10 
2 - 1 3  45 1275.75 
2 - 1 2  44 1247.40 

2 - 1 1  43 1219.05 
2 - 1 0  42 1190.70 
2 - 9  41 1162.35 
2 - 8  40 1134.00 
2 - 7 39 1105.65 

2 - 6  38 1077.30 
2 - 5  37 1048.95 
2 - 4  36 1020.60 
2 - 3  35 992.25 
2 - 2 34 963.90 

2 - 1  33 935.55 
2 - 0  32 907.20 
1 - 1 5  31 878.85 
1 - 1 4  30 850.50 
1 - 1 3  29 822.15 

1 - 1 2  28 793.80 
1 - 1 1  27 765.45 
1 - 1 0  26 737.10 
1 - 9  25 708.75 
1 - 8  24 680.40 
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