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INTRODUCTION 

Traditionally, the study of chi Id developrrent has defined the context 

within which children grow as the social envl ronrrent. To sorre extent there 

15, at the moment, a re-discovery of genetic and constl tut Iona I elements 

Influencing growth, One outcome has been recognition that dtivtllopment l<i 

lnflutJnced by factors In several domains and by the slmultanec>1Vi lntt•ractlon 

of many of them. As yet lll·consld1ired ls the role of per�on,1I ch.Hact,ir· 

IHlc�; for exJmple, tho ch.-i11qt1 to ,1 rel,1tlv11ly hlqhcr lncldenrn of birth 

In very young wonl(ln, the rdlcv;ir1ce of puberty In both youn<J wonlli11 ,1nd 

Incn (Zl,1tnlck and Burnielster, 1977; Klern,111, 1977; Rytlcr and Wcstoff, 1971: 

Morse et al I, 1975), tlemographlc factors (Cohen, G,1u9hran, and Cohen, 1979), 

anti psychodynamic processes (O_uay, 1981) to consequent patterns of repro· 

duct Ion. 
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Related to this conservatism has been slowness to develop policies 

(Stringfellow, 1978) and programs (Wechsler, 1979) to assist teenagers who 

are pregnant. In terms of human development, we have scarcely studied the

after effects on women of pregnancy occurring early In the reproductive 

years (Sauber, 1970). The Impact of delivery at an early age on the off­

spring has been studied a little (Thompson, Cappleman and Zeitschel, 1979),

and some work has been done on the impact ·of the problem on the social order

(Furstenberg, 1976), and on children explicitly not planned for (Matejcek,

Dytrych, and Schuller, 1979). 

Data adapted from a 1977 report of the Census Bureau (see Table 1) 

show that there has been a substantial change since 1925 In the rate of 

live births. The change ls evident In differential rates In women between 

• forty and forty-nine years of age and in girls between ten and nineteen

years of age. The lower portion of the age spectrum has been examined

by Reinhold (1977), and by Ventura (1977) who found that the rate of I Ile•

gltlmacy In girls 15·17 years of age ha'.l almost, doubled In tho pa'lt decade.

In the fl fty ycar1 ending In 1975, according to Cen,us Bureau data, the

rate of llw births per one tholl'rnnd women age nineteen years and undcH,

changed by age, o�d by race. For all females 15-19 years there was a

slight drop 111 fortlllty. It wn, shnrpost for white girls, declining rrom.

54,3 births per thouHirHl In 1925 to 47,7, In the ca-io of block girls tho

rate In 1975 was <11 lght ly above that observed In 1925, At both the beg In­

nlng nnd the end of the half century surnmarlzcd In Table I, and adapted

from the original data, the rate for live births per one thousand women

in young black females was double the rate for white. ln the case of

gl rls ages ten to fourteen years the overall rate for both races doubled



TABLE 1 

Al<"'UAL JUTE Cf LIVE 51R'r1<S ?El 1,000 11"'--"EM 10-15 AHO 40-49 YEARS OF ACE, BY RACE FROM 1925 TO 1975 
1 

Al 1 ,..,,.les lo�!te F�les Bl�c:lt Fesales Al I Females 1/hlte Fem�les Black f'�lcs 

C ... l ..:nJJ.r 10 to 111 15 to 15 JO to lli, 15 to 19 10 to 11' 15 to 15 40 to l+lt 45 to 49 40 to 1<4 45 to 49 40 to H 45 to 49 
Yc�r Y�ars Y'.!.a.t"'S Yu.rs Y,e..:-1, Yurs Ye�rs Ye•rs Years Years Years Ye ors Yeo rs 

1525 0.6 62.0 0.3 5\.3 3.1 112.5 JO.l 4.2 29.8 3.6 33. l 9.6 

19)0 o.6 56.J 0.3 1,9.8 2.5 100.0 23.5 3. I 23.4 2.6 23.6 8.2 

1535 0.6 50.2 0.3 .-.3.2 2.5 101.4 19.4 2.4 18.1 2.0 21.J 5.9 

19:.0 0.6 s2.5 ().2 -1.4.) 3.4 Ill.) 14.9 1.7 14.4 1.4 18.5 4.4 

19:,5 0:1 i.9.7 0.3 -1.1.1 3.1 108.5 16.3 1.5 15.9 1.J 19.0 3.2 

1950 1.0 7a.5 o.r,, ,1.9 s.o 146.2 14.4 1.1 13.9 .9 17.7 2.2 

1555 l.0 83.9 o . .r. 1e.1 i..5 153-9 15.6 l.O 15, 1 ,9 20.3 1.7 

1560 1,0 89.3 o., eo.i. ,.s 11,1.2 15.4 1.0 i4,7 .9 21. l 1.8 

1965 o:s 72.2 0.) 62., -1..2 142.5 12.9 .8 12.2 -7 17.9 l .4 

1570 1.2 6'-3 o.s 55.2 s.2 140.0 8.3 .5 7.7 .5 12,5 1.0 

1571 l.1 6s., 11.S 51,.7 5.0 135,8 7-3 .5 6.6 _,. 11.7 1.0 

1972 1.2 63.2 o.s 52.1 5.1 1)1.5 6.4 .4 5,8 .3 10.0 .8 

1573 I .J 60,7 0.6 so.1 5.3 12,.fi 5.6 .3 5.1 ,3 8.8 .7 

157• 1.2 sa.s o.6 u.s 4.9 118.3 5-D .3 4.5 .3 7.7 .6 

1575 1.2 57 .2 D.6 i.1.1 4.8 11).0 4.4 .3 4.0 .3 6.8 .6 

1 �d•?ted fr0<:1 u.s. au�uu of tile Cens .. s c .. rr.nt i'o;,,.luton �port5, S.rlu P .25, No. 704, ProJec:t!ons of the Populaclon of the 
un;c,� States 1577 to ?C50, 1577. 

�- ··::· 
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'in,the half-century beginning in 1925. Between the races the pattern was 

different. The rate in black girls at all ages was ten times the rate in 

whites. Within the black group aged 10-14 years the rate rose from 3. I 

per thousand in 1925, peaked in 1973, and was at 4.8 live births per one 

thousand women by 1975, Within the same age group of white females the rate 

increased steadily from 1925, and had reached ,,6 per one thousand women 

by 1975, 

Among older women, the years from 1925 to 1975 showed' a profound 

. decline In rate of reproduction. Among women aged forty to forty�four 

years the rate for both white and black women dropped from 30. I live births 

per I ,000 women In 1925 to 4. 4 In 1975; the drop for b I acks and whites was 

about the same. Among older women, ages forty-five to forty-nine, the 

overall change was also a drop from 4.2 In 1925 to ,3 per 1,000 women In 

1975, There was a proportionately greater drop among black women from 9,6 

to ,6 live births per 1,000 women. The drop for white women was from a 

lower ba�ellne rate In 1925 of 3,6 live births to ,3, 1975, Within the 

age groups CA 10·14, 15·17, and 17·19 Scott (1981) reports a decline In 

rate of births between 1970 and 1977 for all but the CA 10·14 year group, 

Summ.irlzlng these data we oote the fol lowing points: 

I. Incidence rate, per thouund nre higher for black girls,

2, In both r.iclal group1 tho rate at ago'! 15·19 years In 1975 

w.is generally comparable to the rate in 1925, 

J, The gre.itest rate lncre.ise In the 10-15 year group, using 

1925 d.ita as the baseline, Is In white females. 

4. In contrast, rates among women of both races age 40-49, years

dropped, and to very low levels.
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The population of teenagers becoming mothers is clearly a volatile 

group. Black females have had a higher birth rate for the fifty years 

summarized in Table than white females. However, the group exhibiting 

the greatest change proportional to its own 1925 base rate is the youngest 

set of white females. 

As we shall see from the review of the literature which follows in­

vestigators have tended to concentrate almost exclusively on the young, 

prlmlparous women ascribing to their youth a significance restricted to 

thel r obstetrical status. Interest has pursued the course of her preg­

nancy - rightly formulated as at risk - and ended with the obstetric out­

comes. 

To the behaviorist Interested In the quality of answers to Important 

human problems It Is obvious that we do not understand answers unless we 

appreciate the methodology which yields them. More explicitly, we seek 

to appraise the samples, the statistical tests, and the simplicity or com­

plex! ty of how the eltlments relate to e,1ch othtlr, In the case of the prob­

lem addressed In this paper the tradition Is orrn of comparln(J mean scoros, 

of defining Issues In univariate contexts, ond of restricting the formula· 

tlon of problems to wh.it one might call 'exercises for one h,1nd. 1 

In contr,nt to the slmpl lei ty of the corpus of 11 tcr<1turc addressing 

the growing problem of adolescent pregnancy Is the complexl ty of the sl tua· 

tlon, A teenager Is half·chl Id plus half·adult. SonE bear children but 

many more do not. SonE arc worriers who lonceive anyway, and some are 

rigid people whose scrupulosity does not exclude conception. Some are 

bright and somc are dul I; somc are rich and some are poor. To this 1 ist 



we add two comments. First, each of these traits exists to some degree, or 

at some level; second, these elements, plus others, exist and interact con­

currently, and all rise and fall in salience across the span of adolescence. 

In this sense the social problem of understanding the problem of adolescent 

pregnancy, and for this discussion, Its effects on children, ls an excel­

lent topic for applied statistical analysis. It ts multivariate, existing 

acros·s the span of adolescence fo� the mother; It covers the preschool years 

for the child until the socializing power of the classroom.takes over. The 

problem ls empirical, In the sense of yielding to statistical assessment 

using psychometric and demographic data. 

In this paper we extend the scope of Inquiry to cover the development 

of children, as a function of maternal age, to age five years. Also, we 

,broaden the topic of maternal age at delivery to permit comparison of out­

comes from del Ivery age thirteen to age forty-two years. Finally, we have 

adopted a multivariate strategy emphasizing both correlates of maternal age 

and the Interaction of elements In a complex of nine maternal tral ts used 

as predictor,. 
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REVIEW OF THE LITERATURE 

Adolescent Pregnancy and Risk: Gi 1 I, I llsey, and Koplik (1970) have 

wisely pointed out that pregnancy across the adolescent years is not 

homogeneou.. Obviously some nineteen-year old women deliver as teen­

agers only In the actuarial sense of being just under twenty, By that 

age a woman may no longer be a primiparae and so resemble pregnant·women 

In general, On the other hand, evidence 15 abundant that all but late 

adolescent pregnancies are at risk for a variety of reasons. A series 

of studies which pivot at least Implicitly on what Zlatnlck and Bur­

meister (1977) term 'gynecologic age' (Hacker, 1952; Pollakoff, 1958: 

Aznar and Bennett, 1961; Bochner, 1962; Muss lo, 1962; Claman and Bel I, 

1964; etc), summarized In Table 2, have shown that toxemia ls a sub­

stantial risk for adolescents who are pregnant, Rates of fifteen and 

e I gh teen percent we re reported by CI alTh.'ln and Bti 11 ( 1962) and by Po 11 a• 

koff (1958), respectively.· Low birth weight In th<l IHuo Is also ,in 

cHabllshod poc;slblllty, Musslo's (1962) small series of young mothers 

had an eight percent Incidence of low bl rthwcl9ht; this finding Is con· 

fl rmcd by tho study of a large populiltlon conducted by Wiener and Ml I­

ton (1970). On the other hand, Pollakoff's larger series of atrnost 



Investigation 

Clam;in & Bell ( 1964) 

Hussio (1962) 

Bochner (1962) 

Aznar & Bennett (1961) 

Hacker et al ii. ( 1952) 

Milusky & Atkins (1975) 

Stine, Rider & Sweenye (1964) 

Selvin &. Garfinkel (1972) 

Casazza (1972) 

Shaffner et alil ( 1977) 

Jekel et alii (1975) 

MacHahon & HcKeown (1953) 

TABLE 2 

RISKS IN �'NOERAGE ANO OVERAGE PREGNANCIES 

Toxaemia 

* 

* 

* 

* 

* 

Fetal 

Abnormalities 

* 

Genetic 

Defects 

* 

Premature 
Delivery 

* 

* 

* 

* 

Del Ivery 
Risk 

* 

* 

* 

* 

* 

• * 

Perl nata 1 
Mortallty 

* 

* 

* 

* 

B 1 rth 
Defects 

*
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three hundred young adolescents had a low birthweight rate of eighteen 

percent. Obviously, even the lower figure is one child in eleven. 

The pregnancy itself is likely to be shortest among mothers age 

fifteen to nineteen years, according to data from the British 1970 peri­

natal survey (Chamberlain, 1975). The effects of prematurity are well 

known and have been reviewed by one of us (Jordan, 1976). It is clear 

that small preemies remain at substantial risk for survival. Perinatal 

mortality In Pollakoff's (1958) young adolescents was 5,9 percent, and 

the Increase In mortality In the case studied by Jekel et al., (1975) was 

nine-fold. Survivors remain at risk for behavioral-developmental prob­

lems In subsequent years. 

Within the adolescent group It Is necessary to point to a subgroup, 

very young females who conceive. In 1973 the President's Commission on 

Mental Retardation reported that twelve thousand girls under fifteen 

years had given bl rth In 1971. Further, the number represented an In­

crease of 23,6 percent over tho rate In 1968. WI thin this group risk 

Is high. Deliveries are prolonged (Bochner, 1962; Musslo, 1962; Cl11rn.1n 

and !loll, 1964) and prenatal care Is reduced substantially. As with 

m,1ny pregn<1nt gt rls they tend to be anemic and to have weight problem,; 

(Dickens, et al, 1973; Hackct et at., 1952). The research indicates 

that the critical age within adolesc�nce Is being under fifteen at the 

time of dcl Ivery (Aznar and Bennett, 1961, Wiener and Ml I ton, 1970; 

Morris, Udry, and Chase, 1975). A British study of such girls In south· 

east London reported that they contacted the,publlc antenatal service 

much later than other primiparae, thereby placing themselves and their 

babies at undue risk (McEwan, Owens, and Newton, 1974). Similar find-
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ings for fonr-n«> states a11d the Ol1trlct of Columbia have been reported 

by Ventura ( l!lTI). 

Selvin ar.d '8rfinkel's (1972) 1tudy of 1.5 million birth certifi-

cates shows ttiat risk for 101� blrthwelght Is higher than average In 

• first-borns. This eleioont ;1ddl ttonal ly predisposes young women to risk.

In addition the research of Jekel et ftl,, (1975) reported a 27 percent 

Incidence of birth weight u11ddr 2500g, for subsequent pregnancies In 

prlmlparas under elghteel\ ydar,, Since they were 95 percent black this

may well be a social as wdll as obstotrlcal risk.

For purposes of balMCO It II necessary to point out that study of

adolescent pregnancy revo.\l'I ,catt11red aspects which are benign. In 

offering this observatloc, WCI do not wl1h to diminish the predominant

problem of rhk to t110tht1r ,11HI child, However, the 1.lterature reveals

that young mothers are 10,, llkoly than other mothers to need caesarean

sections (Briggs, Herren, 411J Thon1p1on, 1962; Cl.aman and Bel 1, 1964), 

In addition, Hdcker (1952) reporu • reduced Incidence of stlllblrtl11

and fetal anOl!lcllles, 111 this lot regard It Is helpful to recall the

ab•rnnc,, of lowered itt,I IVt"rY .,9t1 In E111tn1an 1 s ( 1962) survey of antece-

dent, to cerebral palw 111 chi ldrtrn,

Risk In h,ue of Adol.-�C!'��t rr11gM11CI'!,!• For the purpose of this paper,

which h 11 consideration ,,f the t1fft1ct1 of delivery age, It Is appro• 

prlatc to report the chi 1,t•ce11ter11J outcomes of adolescent pregnancy. 

We begin at the most q,•rwrAI lcv,'I by noting the high association of 

adolescent pregnancy •''"t ill<'gltl""'cy, Berkov and Shipley (1971) have

observed that California �irth rrrtlflcates no longer Indicate I llegl-
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timacy and infer a change in social values about the topic. 

The degree of change may be seen by contrasting the finding just 

reported with mid-Nineteenth century data. Hebeler's (1847) report on 

the population of Prussia, for example, reports i I legitimacy rates; Ber­

lin's rate of 18.62 per cent was the highest, and the state of public 

morals ls deduced accordingly. Illegitimacy has not really been asso­

ciated uniquely with young mothers (Kinch et al., 1969; Pakter, 1961) 

despite conventional views on the matter. However, occurrence of i I le­

gitimacy In the younger mother may compound the pregnancy with social 

comp 11 cat Ions. 

Hardy's (1966) paper on development of children of young mothers 

reports a mean Binet IQ at age four of 82. Similarly, the risk of neu­

rological abnormality ls raised, according to the President's Commission 

on Mental Retardation (1972) for children at age one year. Lobl, Wel­

cher, and Mell Its (1971) concluded from their study of nearly 4600 cases 

that chi ldrcn were at rl�k for n�ntal retardation when the delivery age 

wa, under fifteen years. 

In the research reported by Thompson, Capplem,1n, and Zel tschcl 

(1979) offspring of mothers under eighteen years were not gross\y 

different; however, thoy were rated less alert, less cuddly, and poorer 

In motor performance. Fleld 1
5 (1981) research on children of young 

black mothers revealed lower lengths, weights, and scores on selected 

subtests of the Denver Development Scrqenlng Test, e.g. adaptabl llty 

and gross motor performance. However, Intervention via bi-weekly hon� 

visits were effective with an experimental subgroup. Broman's (1981) 

data were drawn from the Collaborative Perinatal Study to age seven 
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years, and mothers
_were in two young age groups, 12-15 and 16-17 years

at delivery. At age four years Broman reported the children had lower 

IQ scores, less advanced motor development, and a higher frequency of 

deviant behavior, • At age seven years probands' WISC IQ scores were 

marginally lower in the white sample (p<.06), with no difference with-

in the black sample. Childre� of teen mothers were more likely to be 

rated deviant In behavior.· SES effects were large, Data at child age 

e I ght years we re reported for one hundred and fl fty seven b I ack ch 11 d­

ren, half of whom were born to mothers at or under age fifteen years. 

Academic achievement and rated behavior of probands was not abnormal, 

but the offspring of young mothers were absent from school more fre­

quently, The writers' research (Jordan, 1970) on development of Issue 

of very young pregnancies at age three years suggests generally lowered 

child attainments, From these studies we conclude that adolescent preg­

nancy alone, but also In Interaction with the social context, places 

the Issue at risk for developmental failure, 

The Social Context o-s a Risk Element: It Is evident from the literature 

that lntervMtlon programs for adolescent mothers can help thorn 11nd 

the Ir babies. Research reported by Sorrel nnd Klerrnon ( 1968), and by 

J0kel, et 111,, ( 1972) shows th,H, o,g,, toxemia and perinatal loH can 

be reduced by five-sixths by careful programming. While, this Is so, 

the preval ling reality is that most adolescent prlmlparoe receive II ttle 

or no antenatal care, We know from the 1975 Federal survey of Hll!alth 

attitudes of persons twelve to seventeen years of age (N•6768) that 

only a minority of young people are in the habit of consulting physicians. 
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Ten percent of Scottish girls concealed pregnancy unti 1 delivery, ac­

cording to Gill, Illsley, and Koplik, (1970), and many receive little 

prenatal care. 

The problem of early pregnancy among black girls is widespread 

(Murdock, 1968). Furstenburg (1970) describes discovery of conception 

leaving black teenagers "Incredulous" In two out of every three Instan­

ces. Their subsequent attitudes seemed similar to those of white work­

Ing and middle-class girls. However, their circumstances were far dif­

ferent, and It Is appropriate to recall the generally poor outlook for 

children of non-white, non-middle class mothers. With the exception 

of Quay (1981) few Investigators have speculated on the psychosocial 

mechanisms of teenage pregnancies, Quay establishes five subgroups of 

girls, with passive dependent, subcultural, psychopathic, manipulative, 

and situational styles of behavior. 

The Natlonol Academy of Sciences (Kes5ner et al,, 1972) reported 

an Infant mortal lty rate for black women In New York City nearly two 

and one-half tlmcis the rate for white women, S1m1lar1y, Morris, Udry, 

and Ch111e (1972) have reported the Incidence of low birth weight In 

black women to be twice that among white women bosed on II study of 

noorly eight thous11nd deliveries. Grant and Hcrn1d(1972) h.-ive asserted 

th.-it social factors such as race and social class arc more Important 

than dellvery age for all but the youngest teenage mothers. 

From adverse social conditions flows' the entire nexus of health 

care and social Influences, a complex which hds spread across the gen· 

eratlons (Fairweather and Illsley, 1960), In saying this we recognize 

with Quily (1981) that teenage pregnancies are expressions of psychody-
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namics and may be pathological (Kinch et al., 1969), This is not to say 

that problems of adjustment are always found In adolescent pregnancy. 

Werner and Smith (1979) found that locus of control In pregnant teen­

agers, the sense of whether one's life ls self-or other-determined, was 

perceived as external to their I Ives. Gabrielson et al,·, ( 1970) have re­

ported attempts at suicide In New Haven teenagers. These attempts came 

after delivery and were unsuccessful, They can be viewed as maladap-

tive efforts to cope with crisis rather than expressions of a fundamen­

tal maladjustment which also contributed to the conception, Obviously, 

a suicide-Intent mother - for the purposes of this review - ls not a 

chi Id-centered 'mother, The teenage pregnancy may well be an obstetric 

success but evolve Into compromised chi Id care because the child-mother 

has not completed her own cycle of growth. 

The Outlook: In the 1920 1
11 the rate of dell very to young unmarried 

women wa, 1tudled and found high, Reporting on Madison and Dane Coun-

ty In Wisconsin, Young, GI llln, and Dedrick (1934) reported that twenty 

percent of deliveries were to unmarried girls under 1eventeon year.s, 

Recently, u we show In Tllble I, tho Censu, Bureau (1977) has summarized 

fertl llty rates since tho 1970's by ago. Tho Bureau reports that tho 

rato for all girls ton to fourteen years, but ospoclally white girls, 

has doubled In the Intervening half century, At tho n�n�nt, according 

to DeJong and Soll (1977), the rate of Increase In the fifteen to nine·

teen-year group Is less than In older women, 

It Is quite evident that teenage pregnancies wl I I continue to occur. 

The President's Commission on Mental Retardation (1973) reported a 6.3 
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percent increase In pregnancies among the age group 15-19 years in 1971, 

Similarly, Gill, Illsley, and Kopllk (1970) report a two-fold increase 

in births to British women under twenty years of age between 1955 and 

1970. Stine, Rider, and Sweeney (1964) have expressed the problem as 

an Incidence of nine hundred teenage pregnancies per annum in a city of 

Just under one million persons. The overall effect is clear; teenage 

pregnancies occur and are on the rise, and they are a social problem of 

. growing concern to society. To some extent, reports Brann (1979), and 

Klerman (1980), abortion reduces the problem; but we speculate at the 

risk of creating a subsequent problem. In the case of young black girls, 

a population at risk for early conce.ptlon, It Is clear that marriage In 

the Immediate future Is un'llkely. Furstenburg,(1970) has reported that, 

even when sought, marriage Is often postponed for economic reasons. 

McAnarnay (1978) reported that half of all such marriages dissolve. 

Hardy et al 11 ( 1978) reported that only 35 percent of teen mothers fin­

ished high school. 

Older Wo111en: A brlaf return to Table I Indicates that older womon, ages 

forty to forty-nine years, are not ab5ont from tho list of tho,e deli­

vering llvo children between 1925 and 1975, However, older woman ere 

likely to put their children 11t risk by virtue of advanced agfl 11nd post· 

maturity In reproductive efficiency, This degree of rl,k In children 

of older women explains the curvl II near relationship between delivery 

age and risk described by Pasa111anlck and LI I lenfeld (1956), and by 

Davis and Potter (19�7), They report an. Increased risk of producing 

a retarded child when 111aternal age at delivery is over twenty-nine years. 

Collaborative Perinatal Study data presented by Marmol, Scriggins and 
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Vollman (1969) support this observation, and an elegan t mathematical

model developed by Burch (1969) explicates the case using Down's syn­

drome, especially, for this discussion a t delivery ages 40-44 years. 

Bcgab (1974) identified delivery ages above thirty-five years as Increas­

ing the risk �f Down's syndrome In children. Such women he points ou t, 

delivered thirteen percen t of all babies bu t fifty percent of all cases

of Down's syndrome,

Risk In Issue of Over-Age Preonancies. Advanced_ age In mothers ls as-so-

clated with perfectly normal children, of course, but there ls a statis­

tical association with a varie ty of conditions In addition _to mental 

retardation, In the case of mothers over thirty-eight years of age the

poss I bi llty of hare lip In the offspring ls raised four-fold, In data 

analyzed by McMahon and McKeown (1953), In a 1972 analysis of over 

one ml Ilion bir th record$ In New York state by Selvln and Garfinkel

b,d n\J the t11 )(th ch 11 d or more In b 1 rth order, an event more probable

in ,111 oltlor wom,1n's pregnancies, Is associated with a greater risk of

pr1.1111,1Lure cJeliwry, Related to the period prior to delivery Is the find·

lnq of Mllusky nnd Atkins (1975), They reported the Incidence of abnor· 

111o1l i tY on flltu,cs of wo1110r1 ov..ir thl rty•flvc years of age at ono In 

nini:ty-siK, In won-.,n over forty years th..i Incidence of genetic dlsor-

c.lers ls highest, according to these Investigators,

�- It Is cleM that current Interest on age at delivery Is concen-

trated on youn9 mothers, Within that context the not unsubstantial corpus

of literature on young pregnancies stresses the social and economic con· 

st.!quences for the mother, In our view, however current this formulation,



it deals with a domain comparatively well s�udied. Appraising the litera­

ture the reader is struck by the relative absence of studies in which the 

child is the focus of attention; the studies of Oppel and Royston (1971), 

and Broman (1981) are exceptions. The result is that the current atten­

tion of policy-makers to the age of mothers is not matched with an opposite 

body of data which has been analyzed. For the policy maker the impact of 

delivery age needs to be understood within the complex of social and family 

variables which surround It. Equally, It Is necessary to distinguish 

maternal age at delivery as an Influence on children from the uncorrelated 

and correlated variables usually encountered. In this fairly conventional 

kind of matrix of social data policy needs to flow from variables which 

turn out to be Important. The hazard Is that lt may be social class or 

ethnic group, not the nominal variable of Interest, which Is the salient 

function, Attention to the effect of maternal age on chlldrens' develop­

ment In this paper Is an attempt to clarify the elements of mother-and 

chi Id-centered variables, with particular attention to the mental develop• 

ment of children born to young mothers. 
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PROBLEM 

From our review of the literature we concluded that there were several 

aspects of the complex of maternal social and child variables which required 

attention. First, there was the scarcity of data over time on the development 

of children as a function of delivery age. Second, delivery age In relation 

to the mothers of emerging Interest, vide Table 1, tends to be used within 

an attenuated span; that ls, when young mothers are 5tudied It Is In Isolation 

from older mothers, and comparative significance Is unexamined, Third, mater­

nal age at del Ivery tends to be pursued In Isolation from othe.r female tral ts, 

e.g. l�telllgence, values towards child rearing, and marital status. The ab­

sence of studies In which social and family data have been systematically 

gathered to appraise tho effects of the Independent variable, age at delivery, 

In prlmlparae Is equally clear, 

Many relevant ltudles have small samples an,d fow have data at repeated 

.Intervals on tho courses, of development, Essentially nal vo desl9ns sometimes 

use samples with unldllntlflcsd blues, as Vincent (1954) polntcsd out two dllc· 

ados ago, They al,o confound the effects of race, social cla,s, and age at 

delivery, As a re,ult, not the lea,t'a,pect of the problem of adolescent 

and later prt1gnancl1u I, tho solt1ctlon of a statistical mod111 to apply to 

tho data. 

In the view of Werts and Linn (1970) problems of human development call 

for application of analytic schemes In which regression of variables Is cen­

tral. In the Ir view, regression models can avoid the errors of specl flca­

tion, that is the fal lure to spec I fy all of the variables which hypothetically 

influence a criterion. 
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The program of Bottenberg and Ward (1963) brought considerable utility

to applied statistical analyses using regression. The technique is elucidated

in the writings of McNei I, Kelly, and McNeil (1975), and Newman and Fraas

( 1978). 

The major advantage of regression models is the opportunity to introduce 

variables of interest and, indeed, to create variables reflecting (e.g.) 

membership categories of theoretical Interest, or as In Jordan (1971) vectors

representing squared and cubed representations of non-I ineari ty of regress ion. 

A thl rd example Is of particular Importance In this study's report of applied

statistical analysis, the question of Interactions. In this situation, the 

effect of a variable depends on Its own empirical role, and also depends, 

In the simplest case, on the role of another, Interacting variable. 

The fact that primiparae, or first-time mothers, are very young Is an 

obvious fact of social significance. From the point of view of the Develop­

mental lsts the mothers' age at de! I very, or conception - to sharpen the point, 

adds one more to the I 1st of sal lent attrlbute1 of mothers, which lncludus 

lntul I lgenco, chi Id-roaring value\, and oducatlonc1l background, for ox.:imple. 

The Interaction of tho new variable of lntero,t with other variables obvious­

ly roqulro1 attention In models of dovolopmont. Specific co111bln11tlons are 

ondlosi, even setting aside the question of non·llnearl ty. Of particular 

relevance to this problem Is the appllcablilty of Koplyay's (1972) regres· 

slon algorl thm, with Its attention to Interactions. In this technique 

(whose procedures we describe shortly) the computer program erects Inter-

action terms whose sal lence Is assessed statlstlcally. In unreported research 

we have found that the application of Koplyay's Interaction regression to 

preschool development analyzed by multiple linear regression (Jordan, 1980a) 



20 

is very helpful. Analyzing approximately two hundred sets of developmental 

,data we have found that interaction analyses complement multiple regression 

analyses, while raising R2 values. It ls on the basis of this theoretical 

and empirical knowledge that we have concluded that Interaction regression 

Is particularly applicable to study of maternal age at delivery and Its 

connection to other variables lnfl.uenclng chi Id development. 

PROCEDURE 

The St. Louis Baby Study ls an active, prospective study of newborns 

delivered In five St, Louis hospitals ln the winter of 1966-67 (Jordan, 1980b), 

Within the data set are variables relevant to the questl'on of effects of ma­

ternal attributes, especially age at de! Ivery, on child outcomes, In Table 

3 are listed the .maternal variables of Interest; they wl 11 be described ln 

detail a little later, Equally, the data set contains measures of chi Id 

development In two domains, Intellectual and linguistic development, There 

are, as Table 2 also shows, thirteen measures, about equally divided botweon 

Intellectual and linguistic growth, The chi Id-age at which mother-and•chl ld 

variables wore gathered Is shown In Table 3, 

As a procedural note It 11 helpful to know that all proband1 wore 

tested lndlvldu.1lly In their homes u'Jlng examlnen1 rnlltch<1d by rac<1. Prob· 

lems of tracing addr<155e5 within this non-captive cohort have b<1en enormou1. 

For that reason tho cohort was split Into two comparable group'I (e.g. mean 

SES scores) at ages thirty-six and forty-two months. For any given chrono­

logical age the number of children for whom relevant data were available Is 

the sum of the � for the two groups In that year. For example, the N for 

age three years is 756; at thirty-six months the number of children tested 



PREDICTORS 

Marital Status 
Age 
Authoritarianism (AFI) 

Anxiety 

IQ 

FPS Subtests 
- Collverztional Social•

Hole (CSR)
- Den:ai Of Hostility (DH)
- ?.Jsic DistPUSt (ED)

l!o1·a l is tic Contro Z. (MC)

CHILD AGE 

Birth 

6 Nos. 

21+ l".os. 

30 l'!os. 

36 Nos. 

li8 l".os. 

60 Nos. 

TABLE 3 

PREDICTOR k�D CRITERION SERIES 

CRITERIA 

DOMAIN 1 
INTELLECTUAL DEVELOPMENT 

(1) PAR Intel..lectuaZ.
(2) PAR Information
(3) PAR Ideation
(li} PAR Creativity 

(S) PPVT (A)

(6) Preschool Inventory (Total)
(7) Boehm T. of Concepts

(8) \/PPS I Vocabul.ary

DOMAIN 11 
LANGUAGE DEVELOPMENT 

(9) Mecham VLDS

(10) Ammons FRPVT

( 11) PAR Commmication

"' 

.... 

(12) Preschool lnventory-(AVJ

(13) ITPA Auditory Association
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was 380, and at forty-two months It was 376, For purposes of statistical 

analysis the birthday group was used; mothers took the Quick IQ test at 

child age thirty months. 

The statistical model used to analyze the Influence of a nexus of 

eight maternal traits on each of _the thl rteen crl terla was regression analy­

sis. The reasons were first, the ,overall relevance of regression analyses 

for development data (Werts and Linn, 1970), and, second, the pressing 

questions of how significant maternal traits Interact with each other as 

Influences on the two domains of child attainment. 

Statistical Model: The statistical analysis selected was Koplyay's (1972) 

AID-4, an interaction regreaaion analyaia. In this technique the variance 

associated with a criterion measure Is analyzed In terms of both the pos­

sible Independent contribution of a given predictor, starting with the larg­

est, and In terms of Interactions between variables In a predictor set. Cur­

vi llnearlty within complex regression models Is also examined In this step­

wise - like regression program. A nonsymmetrlcal branching process, based 

on variance analysis techniques, Is used to subdivide the sample Into a 

series of subgroup� which maximize prediction of the dependent variable. The 

assumptions of linearity and additivity Inherent In conventional regression 

techniques are not required. 

The AI0·4 Interaction regression program operate, by finding tho pro· 

dlctor variable which when dlchotornlled will yield th_e loweH within group 

sum of squared deviations for the dependent variable. Essentially this Is 

the dichotomization which accounts for more of the variance of the dependent 

variable, (I.e., has a larger correlation with the dependent variable) than 

any other dichotomization based on grouping the categories of a single 
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predictor into two groups. Once this first dichotomization is complete, the 

AID�4 program searches for the next group with the now largest within group 

sum of squared deviations for the dependent variable. Searching and split­

ting continue so long as an eligible group has at least the specified mini­

mum number of ·cases and a larger within group sum of squared deviations 

than a specified minimum proportion of the original sum of squared deviations. 

The Koplyay (1972) program requires prior specification of an acceptable 

Increment In proportion of criterion variance, the number of cases minimally 

required to form a cell/term In the regression process,_and also requires 

that �arlables be specified as monotonic or free-floating. In the analyses 

2 . . 
reported here an R Increment of .OJ, and a minimum cell size of 10 cases 

were stlpluated. 

The following measures were applied to mothers and probands at various 

ages from birth to child age sixty months (See Table J): 

Chi Id Measures · InteZZeatual Domain: 

I. Four 1ubtut'.I of the Preschool Attainment Record (Dol 1, 1966) were

used at age 211 months; they woro the Infor,r1<1tfot1, Idaat-ion, r.r•aa­

tfoity, subtosts. The fl rst three combined to yleld an IntllZla'1-

tuat domain score, This scale (PAR) Is an extonslon of tho Vine­

land Socia.I Maternity Scale, and uses tho mother 115 Informant.

It Is Important to note th,,t we operationalized some questions

and had children perform such tasks as bouncing a ball,

2, Form A of Dunn's Peabody Picture Vocabulary Scale (1965) employed 

at 36 months was a crl terlon. 

J. The Preschool Inventory, developed by Cal'dwel I ( 1970) was

administered at 48 months.
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4. The Vocabulary subtest of the Wechsler Preschool and Primary Scale

of Intelligence (1968) was administered at 60 months and was used

in this analysis .

. Child Measures - Language Domain: 

5, Mecham's Verbal Language Development Scale (1959) was administered 

using the mothers as Informants at 24 months. 

6. The Corrmunlcation subtest of the PAR scale was adml�istered to

mothers at ages 36 months.

7, The Aaaoaiation Voaabulary subtest scores from the 48 ·month adminl­

st�ations of the Preschool Inventory were employed. 

8. The Auditory Aaaoaiative subtest of Kl rk and McCarthy's (1961)

llllnols Test of Psycholinguistic Abilities was administered at

60 months and used as a criterion.

Maternal Measures: 

9, Authoritarianism In child rearing Ideology was measured when mothers 

were at the end of confinement by using the Authoritaz•fon FarrrlZy 

Iduolooy Scalo (AF168). This test has high reliability and Is one

of the., sot of measures 1 n Ernhart and Loe vi ngor' s ( 1969) f'a11rlly 

l'ro, 1vl.,m111 Soc1lo (FPS). 

10. M.itern.il IQ was obtained by admlnlHerlng tho Ammons' Quick Test

(1962) .it child ago thirty months,

I l·JlL Also from tho FPS, but used at 36 months, were the following sub· 

scales, employing the names arrived at by the authors: Conu,mtiorial. 

Social Role (CSR), Oeniat of' f/oatilUy (Dll), Baoia Dintrunt (BD), 

an,] MoroaUotiu Conlrol (MC). 

15. Anxiety was measured at chi Id age six months by administering
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the Bendig (1956) short form of the Taylor Manifest Anxiety Scale 

individually to mothers. 

Data Set: For the predictor set and each criterion a corpus of information 

at basic data-time points was created within the computer. An important as­

pect of the data set was its dynamic nature. That is, the predictor set and 

criterion series changed from child age to age. Looking at Table 3 we see 

that four of the eight predictors preceded in time the thirteen criteria. 

By age 36 months the predictor set incorporated the remaining predictors. 

This meant that criteria (S)-(8), (11)-(13), but not (l)-(4), or (9)-(10), 

could be studied by use of all eight predictors. In short, the predictor 

set was used prospectively and grew as the children grew. Alternatives to 

this approach are first, to use an abbreviated predictor set, one antecedent 

to all criteria; on the other hand, one could apply predictors without regard 

to the dynamics of their acquisition over four years. Such a step would be 

psychometrlcally feasible; but It would violate the Integrity of the pro­

spective longitudinal approach and it would cons ti tutc a degree of post­

diction. Prospoctlvu study Is difficult, and It, virtues lie In part in the 

Integrity of tho resulting d,,t.i set. Setting th.it virtue aside vitiates tho 

polnful acquisition of prospective data and violates the logic of using the 

prospective approach to begin with. The price to be paid Is that not al I 

predictors can. be applled slmul taneous Ii to all crl terla. In this study 

the predictive data set for any domain grows, as the children do, and fol lows 

the enlarging picture of childhood with para11;1 enlargement of the data sub­

set of predictors. 

Hypotheses: The purpose of the investigation was to assess the influence of 



26 

maternal age at delivery and the associated behavioral traits listed in Table 

3 on the intellectual and linguistic development of children to age five 

years. Accordingly, we hypothesized that: 

1. The developmental status of children as measured by standard

tests would be (a) influenced primarily by maternal age, with

(b) especial reference to delivery ag·e of sixteen years and under.

2. The other maternal variables listed, in the order IQ, authoritarian

family Ideology, (from the FPS scale) marital status, and other

FPS scales Basic Distrust, Conventional Social Role, Moralistic

Control, and Conventional Social Role, anxiety, and marital sta-

. tus, would all be significant Influences,

3, The Interactions between these variables would be complex, and 

emphasizing, for the most part the role of maternal age. 

4. Regression effects would be linear, with nonlinear terms In the

regression equation$ In a smaller number of Instances.

5, The models created for Intellectual and linguistic criteria at 

any given age would show comparable configurations of antecedent 

maternal variables. 

RESULTS 

In this section wo present the ro,ultt of applying the predictor sot or 

maternal age and related behavioral traits In a dynamic fa1hlon to thirteen 

crl terlon measures. Eight of tho mca,uro-; are In the Intellectual domain 

and five arc In the linguistic domain. 

Subjects: The analysis reported here Is, In fact, thirteen discrete multi­

variate analyses using a common data base. The subjects reported In Table 4 
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TABLE 4 
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vary as a consequence of progressive extension of the elements in the predic­

tor set and because the criterion changes for each analysis. The entire set 

of subjects have in common the Ir membership In the same birth cohort. In 

contrast, a source of variation Is that a child tested at one birthday might, 

theoretically, have been untested at another. The randomness of this event 

has been high, however. In Table 4 we see the mean and great mean values 

of sample characteristics. For the first five criteria listed In Table 4 

there were over four-hundred subjects for each analysis. The nurrber decl lned 

_subsequently, due to Inclusion of the 30-month Quick Test as a measure of 

mothers' verbal Intelligence. In the remaining analyses the number of cases 

averages around one-hundred and forty. The sharp decline is a combination 

of the hazard of proposing testing to mothers as well as to their children. 

Splitting the sample to Increase the Intensity of tracing families, a step 

taken at three years, further restricted the size of the sample, 

The means given for the child development criteria In Table 4 are very 

close to those we have reported elsewhere for the full 1966·67 birth cohort 

(Jordan, 1974), The ,octal cl<'ln range ls broad <'Ind the aver<'lge child In 

tho group reported here ls bluo·collar mlddle·clas5, Attention t, called 

to the di fferentllll rate of attrl tlon by race In T11ble 1,. Thl11 di rrorentlal 

Is a potential source of bias In this longltudlnlll data �et, but conveys 

the hazards of prospective study u,lng an Inner cl ty population. 

At age two years the average score given In Table 6 for Mocham's Verbal 

Language Development Scale Is 19,65, According to Mecham's norms (1958) 

this Is Just under 2.4 years language age. The PPVT (A) mean score of 26.24 

yields an IQ of 95 at age three years. At age five years the WPPSI Vocabu­

lary mean raw score of 14.29 falls, according to Wechsler's norms between 



29 

test age 4 3/4 years and five years. This is quite similar to the mean IQ 

of 95 reported at age three years. Accordingly, the subjects are quite re­

presentative of youngsters in the preschool years, developmentally speaking. 

Regression Models: Since the basic method of analysis is regression it seems 

appropriate to comment on the regression models generated before looking at 

variables discarded and variables found to have predictive significance. A 

basic aspect of this analysis has been concurrent extension of the predictor 

set as the criterion series evolved from ages two to five years. 

In Table 5 there are relevant data; there, we see four important out­

comes of the regression analyses. First, the bottom row shows the R2 values

of the models Indicated In the columns. From left to right the R2 values In­

crease as a function of Increasing age of the children; however, that obser­

vation can be expressed more analytically by formulating It as a function of 

the predictor series Increasing concomitant to the maturation of the child­

ren, The R2 values rise from statistically significant, but low, levels of 

.02 and .04 for criteria asse,sed at age two years to .44 and .41 for criteria 

at ages three and four years, Second, by domain, that Is, Intellectual and 

linguistic criteria sets, the R2 values of tho models aro generally comparable,

Tho third Item which Inspection of Table S reveals Is the role of maternal 

chi Id renrlng values as contributors to the Interaction regression n�dcls, 

When the5e predictive elen�nts wore added to tho models at chi Id age three 

year1 tho R2 values rose considerably, Fourth, some of the predictors listed

In Table S occur more than once In regression models, For example, delivery 

age occurs twice In the simple two-variable model of the first criterion, 

24 month PAR Intelte�tual scores. The second occurrence of a variable lndi-
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cates curvilinearity of regression. In a few instances, e.g. in the regres­

sion model of the scores on the Ammons Full Range Picture Vocabulary Test 

at thirty months there Is a polynomial, fourth power, degree of non-linearity. 

Interactions. Apart from the basic relevance of regression models for devel­

opmental data, a case well presented by Werts and Linn (1970), the approach 

has another advantage. It is the opportunity to use statistical models which 

replicate the reality of interactions among variables. The interaction ver­

sion of regression analysis, developed by Koplyay (1972) and used In this 

Inquiry, permits exploration of combinations of variables as independent 

terms In regression equations. In addition, the interactions can be supple­

mented by nonlinear expressions, and Indeed, combined with them on occasion. 

In Table 6 are the regression models used to test the influence of 

maternal traits, discretely, and combined as Interaction terms, on thirteen 

criteria of child development to age five years. The models are arranged, 

like Table 5, so that the criteria range from ages two to five years; It 

wl II be recalled that the length of the predictor sets extends In para I lei 

fashion, ol,o In Table 5. In Table 6 the models Increase In complexity u 

the predictor series lengthens, prlmarl ly through the apparently greater 

relevance of the later-added predictors; secondarl ly, thl1 occurs through 

the greater poss I bl 11 ty of Interaction terms. Age of mothers at del Ivery 

(flA), the varlilble of greateU lntoreH In this Inquiry, Is present quite 

frequently, On the other h,rnd, 50nl() terms are not, such u marl tal statu,;, 

IQ and the Bcwl,• niotr•uol, subscale of the Faml ly Problems Scale, 

Predictors: The vilrlable of prime Interest In the predictor set Is maternill 

age at del ivory. In Table 5 del Ivery age occurs In twelve of the thl rteen 

models. Only the 24-month Verbal Language Development Scale (Mecham, 1958)

omits this variilble of prime interest. Further, when we examine the ordinal
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role of delivery age as a source of variance within regression models we 

see that it occurs in first or second place in eight of the thirteen models. 

What Table 5 does not show, but which can be extracted from the computer 

printout generated by the Koplyay regression program is the level at which 

maternal age exercises Its role. Within the total data set are mothers ages 

from thirteen years to forty-two years. This permits consideration of the 

levels of maternal age used In the regression analysis. Table 7 summarizes 

the eight Instances of the role of delivery age when it occurs as the prime 

or second most Important variable In the regression analyses. Here, we see 

the levels of delivery age which the regression analysis created Incidental 

to developlng·complex regression models. The statistically significant, 

empirically derived, levels of maternal age at delivery, 'when a significant 

Influence on child development,are shown. In Table 7 we see that maternal 

age played a significant role In six of eight criteria In the Intellectual 

domain, and In two of five variables In the Intellectual don�ln. The great­

er Influence, this suggeHs, Is the Intellectual domain, In making this 

observation, however, It Is necessary to observe thJt the grouping of crl• 

terla Into two sets m11y overstate the relatively narrow distance between 

them, Vocabulary as used In the WPPSI Is viewed here a, Intellectual, while 

vocabulary u,ed In � different way In the ITPA Is considered linguistic. We 

Feo I use of two doma Ins 11, 11 supo rord I n.:ito concept to ordo r the er I ter I on 

series Is helpful. We wish to point out our use Is to make a dioti11<!tlo11 

rather than to contrive a difference. 

With regard to the levels of mother's age,at delivery, Table 7 shows 

that virtually al 1 of the groupings of ages were above twenty years. In 

the eight instances given In the Table no pattern can be discerned by pri-
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mary or secondary role as a source of variance, nor by cr�terton domain and 

child age. In one instance, 24-month PAR Ideation, the split in delivery 

age occurs in the teens, A significant source of variance was found when 

429 mothers' ages were split Into a group of twenty-eight fifteen years of 

age and under, and in to a second, larger group, the rema In I n·g 40 I mot he rs 

age seventeen to forty-two years at the time of delivery. At age four yea_rs 

scores on the Associative Vocabulary subtest of the Preschool Inventory 

acquired a significant source of variance when grouped first Into those under 

twenty-one years and Into those aged twenty-two to forty-two years, Two 

other splits, those for the 30-month Full Range Picture Vocabulary Test, and 

for the 60-month WPPSI Vocabulary scores split at <23 : 24> years, at 

<25 :>26 years, 

More Interestingly, four of the seven analyses abstracted In Table 7 

were Instances of age groupings In the later twenties and middle thirties 

of delivery age, Two 48-month criteria, scores on the Boehm Concepts test, 

and on the Preschool Inventory, yielded significant sources of variance 

ascribed to delivery age when �pllt Into two groups at <28 : 29> years. 

Two 21t-month crl terla, scores on the PAR Creativity 11nd IntsZlaatual sub­

tests, yielded significant an�unts of variance when grouped at <34 : 35> 

years. 

A slgnl fl cant overal I finding I, the range of thc,c age grouping,, and 

their tendency to occur In a manner emphasizing older than younger delivery 

ages as tho locu� of age effects, 

An outcome of Interest Is the finding that sotoo maternal traits hypo­

thesized as relevant had little or no discernible role as sources of criterion 
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variance. Marital status at the time of birth is an example. It was used 

in only one regression model, that was for 24-month PAR Ideation scores. 

The FPS subscale Basia Distpust was not used at all, and another subscale, 

Conventional Social Role was only used once, in the model for criterion, 48 

month Boehm Test of Basic Concepts. Interestingly, in view of the psycho-

1 inguistic nature of the criterion series, maternal IQ (verbal) as measured 

by the Ammons Quick Test had little role In the regression models. In the 

four instances when It appeared, JO-month AlllllOns FRPVT, 48-month Preschool 

Inventory, and Boehm Concepts test, 60-month WPPSI Vocabulary, the contribu­

tion was not as a prime source of variance. In three of the four Instances 

Quick Test IQ's were associated with lowered criterion scores at ages three 

and four years. 

The predictors most frequently found significant were the variable of 

prime Interest, maternal age at delivery of the proband (DA), and the FPS 

scale Denial of Hostl llty (DH), Anxiety, measured at six months was the 

next most frequently used predictor In the thirteen regression modols, Of 

forty-four vc,rl11blos excluding lnternctlon terms In the thirteen regression 

model ls seventeen nre the predictors, dcl Ivery ago and anxiety. Author! tar· 

lnnlsm and donlal of hostl llty account for another fourtcon of tho forty-four 

v.1rlabltl,, For all thirteen criteria of psycholinguistic att.ilnmont to · 

ago five years tho predictor, do I Ivory ogo, anxiety, author! tarlanlsm, and 

denial of hostility account for thlrty•one of the forty-four significant 

variables, Excluding conblnatlons used as interaction terms these four var· 

labies out of nine In the predictor set examine� account for three-quarters 

of the significant elellX!nts in the predictor sets. 
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DISCUSSION 

Data. It is now appropriate to dilate on the significance of the findings 

just reported, beginning with the variable of prime interest, age of the 

mother at the time of delivery of her child. Current interest, plus a 

small body of research (Crumidy and Jacobziner, 1966; Oppel and Royston, 

1971; Cutright, 1973) suggest that being a young mother has great signifi­

cance for child development. Crumldy and Jacobzlner (1966) have pointed 

out that young mothers tend to see their infants as dolls which are alive. 

The essence of dolls, we hazard, ls that they are not creatures In their 

own right but essentially sources of entertainment for the person playing 

at being a mother. Cutright (197)) has pointed to the hazard of Inhibited 

growth Into mature womanhood for the girl plus the probability of having 

more children than average due to an early start. We note the findings of 

Oppel and Royston (1971). They report that children aged 6-8 years and 8-10 

years were at rl,k when their mothers were under eighteen years de! Ivery age, 

The risk wa$ evident In reduced scores on measures of height, weight, IQ 

(Stanford·Olnet, but not WISC), nnd reading; they were more likely to pre• 

sent behavior problems, More rocent rcuouch by Delmont, Cohen, Dryfoo�, 

Stein, and Zayac (1981) u1od diJtll from tho Collaborative Porlnntol Study, 

and found no consistent evidence or adv,H10 effects of maternal Immaturity, 

Associated social disadvantage, woro the context wl thin which lowered ,n.i· 

ternal age produced results. 

Our findings, which treat a younger group of children, do not support 

the Ideas that being a young mother, low del Ivery age, leads to discriminable 

performance on thirteen developmental criteria between two and five years of 



37 

age. If anything, a case can be made for de 1 i very age being a source of 

influence, but largely in the opposite direction. 

At this point it is helpful to recall that our chosen statistical tool 

for analysis sets up mothers' delivery age so that the role of this predictor 

is established empirically by the process of maximizing the accounts of cri­

terion variance. The data constitute the basis for the grouping of variables 

in Interaction regression analysis. Delivery age arranged itself into groups 

separated, for the most part, at above average levels and below those levels 

as an empirical, inductive outcome, Our data, summarized In Table 7 shows 

that several of eight significant age effects arose when mothers were around 

thJrty years of age, This suggests that a complex of factors centered around 

maturity as a mother may be a topic for consideration, Maturity, In this 

case, meaning above average age, rather than being merely beyond adolescence, 

In the matter of related variables It Is evident (see Table 5) that the 

values which mothers hold at the time of delivery, and thereby constituting 

base•l lne data for subsequent events, Influence the behavior of their children, 

In the earliest year� the Authoritarian Faml ly Ideology scale and, In part I· 

cular, the 1968 version of tho Ernhart and Loevlnger AFI 1 65 scale, accounted 

for criterion vorlnnce, This measure, which we h,wo previously reported 

(Jordan, 1968), expresses a dlmen1lon of author I tarlonlsm·llberallsm, one 

In which, for example chi ldrcn 1 s needs may or may not come before tho�e or 

their parents, The authors of the Faml ly Problems Scale say that: 

11A woman high on AFI apparently appl les a punishment theory of 

learning to problems of character devdlopment and chi Id rearing; 

the chi Id cannot be trusted to choose his own foods, tol let 

train himself, or grow out of childish misdemeanors. Controls 
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are externally imposed rather than coming from within." 

(Ernhart and Loevinger, 1969, p. 36). 

Previous investigations using this same data bank have found significant 

curvilinear relationships between AFI values and the mother's age when age 

interacts with socioeconomic status (Jordan, 1968) and when age Interacts 

with the mother's manifest anxiety level (Chovanec, 1968). The phenomenon 

Identified by Jordan was that as age Increased among low SES mothers author­

itarianism decreased until ages 24-28 and then began to rise. But, at the 

high SES levels authoritarianism steadily decreased as age Increased. The 

Chovanec findings were similar; that Is, for highly anxious mothers, as age 

Increased, authoritarian attitudes decreased until ages 30-33 when authori­

tarianism began to rise with further advancing age. However, for low anxious 

mothers authoritarian chi Id rearing values steadl ly decreased as age Increased. 

Both these reports support the maternal maturity hypothesis as a significant 

factor to be considered In studying child development, And, concurrently 

the age period when chi Id rearing atlttudes seem to change for the above men• 

tloned irngments of the population of mother, (I.e., the low SES mother, or 

tho high anxlou� moth1ir,) I, In tht1lr later 20', and onrly 30'•· Frorn It, 

role In the present lnv0Hlg,1tlon wo conclude th,H the AFI valuo'I of mother, 

extend their lnfluonco beyond tho perinatal ph.:ne-of child dovolopmont. 

The relationship Is that authorltarlanl'lm Is 'llgnlflcantly and nogatlvoly 

correlated with high chi Id criterion '!cores, In Table 8 we see the r''l 

for the AFI mci1sure i1galnst the crt terla which are direct measures of chi Id 

performance e.g. 30 months and later. The r's are relatively homogeneous 

and the levels of significance vary as a consequence of the di fferlng de­

grees of freedom associated with the size of the sample used for each multi­

variate analysis. 
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Among the other subscales of the Family Problems Scale is flem'.al, of 

HostiZity. A prominent role as a source of variance began to appear with 

the 36-month criteria; DH was evident as a prime source of variance in five 

of the last seven criteria. In discussing this FPS subscale Ernhart and' 

Loevinger observe that it, 

"deals with harmony and discord In the home. It appears to 

measure a Pollyanna-like denial of problems Involving hostility 

and related negative affects such as Jealousy" (1969, p. 38). 

In the analyses reported here low scores on this predictor were associated 

with high scores on several developmental crl_terla. The relevant criteria 

are those concurrent and subsequent to administration of the FPS scales at 

child age three years. Consultlng Table 8 once more shows the highly signi­

ficant relationship obtaining between the DH subscale and criterion scores. 

All are highly significant and at relatively consistent levels. 

In connection with maternal values and Increased delivery age there Is 

the question of the relevance of the number of children a woman has del lvered 

and I t1 Impact on chi Id rearing attl tudes In general and chi Id attainment In 

particular cited research (Chovanec, 1968; Jordan, 1968) sugge,ts that' values 

change with age; but advancing ago also tends to mean that woo�n have more 

children. Tho nurnber of children a woman has borne Is a variable of Interest 

In child dovolopmont. It arises as the topic of size of a faml ly or slbshlp, 

and 1 t arises In the 11 terature on bl rth ord�r In children. In our data set

It exists for probands as birth order Information. Such material Is both 

child-and mother-significant. Our Intent has ,been to deal solely with mother­

significant tral ts, but we wish to note that we are aware of the double - or 
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.-.',·'"'"'' . 11,can lng of birth order data. Given an intent to deal less nar-

./1.�•· "' 

\\. "'tlh 111,1ternal traits we advocate Inclusion of birth-order data in 

'''" 

.... t 1 ,:,11111 de r the effects of mu 1 ti parous states in women . Conce i vab 1 y,

'"'�r ' 

ttw' 1,N,"t'"' of maturing as a woman, and the parallel or interacting state 

,,f ./1.,�,d rlllll more children, can contribute to our knowledge of how maternal

't• 11,fluc1nce chlldrens' development, Authoritarianism (AFI) certainly 

11•./I.I • 

,,l\t"f' ,w�r time,

TM 11,rndlg version of the Taylor Anxiety Scale, administered six months

.,,nt""' w-'s of some Influence throughout the criterion series. However,

,,,,t . 

I ,,.,., instance, that of the mothers' reports of language attainment 

i"' ,'<\ \ 

t"'"� l'ltd"''"'s (1959) Interview Instrument, did the anxiety scale· play a

1,, tMt ro,gresslon analysis, In which neither IQ nor the four FPS 

.. ,., . ., Included as predlcton, anxiety scores were the sole 11ource of

..... , ..... -� 
Low anxiety scores were associated with slightly higher language

""\Ore upllclt usoclatlon,but 1t111 within a weak model (R2•,02 ) 

111,,11,,•t1�een highest anxiety scores and depressed llngulttlc scores,

,iw v.t1rlable1 emerging as of little utl llty as ascribable sources of

,1rt' m,,rltal statu'l, the FPS scale Moratilltfo Coritrot (MC), and IQ,

Of the HC scale, docrlbed by Ernh&rt and Loevlnger a'!I 11. , ,con ·

I� t"'" ,.t1,fl 

,,..,,.,..,,; with 1n,puhe control .. .11 lalHer faire Involvement," a low and weak 

,'f-1,1;,,.,,hll' within an Interaction term was evident a·t four and five years.

�A -,�.., of IQ It Is Interesting to note that the Qui ck Test used to 

,. t � ,, 

\� 1 maternal IQ is related to the criterion Full Range Picture Voca-

�,-ti·.l ... � 

i-,,,,,, ,-riterloci used at 30 ioonths of age. This predictor was ba rely evi-

,,,•t ,,.,.� Table S) i n the regression analyses ,
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We turn next to the regression models of development generated by means 

of the predictor series and data set gathered by prospective means. There 

are statistical models in which the l0cus of attention tends to be the F­

statistic and its ·attendant probabi I ity. In regression analyses the amount 

of criterion variance attributable to the predictor remains in prime focus. 

The low R2 values listed in Table 6 are the product of models based on rea­

sonably lengthy predictor sets, Even when the regression Interactions are 

complex, as In models 6-8, 12, and 13, the R2 values are low. Were the ob­

ject of the exercise to raise R2 values to maximum levels It would have been 

quite simple to Incorporate a perinatal social class score based on occupa­

tion, education, and Income source, already In the data archive ·into the 

predictor set, The effect of that however, In an Interaction model would 

have been to blur the Intended concentration on the complex of maternal 

age at delivery and associated maternal traits, Under the circumstances 

the attenuated R2 values are correlates of the unclouded picture of maternal 

traits and their Influence on development of children over several years, 

Our Investigation hu examined the Influence of a wide 1p,rn rn.iternal 

age at delivery plus selected other mntornal traits mc,1sured post-n,,tally 

on thirteen psycholinguistic criteria from two to five yc,1rs, Among our 

hypotheses has been the nature 'of lnter,1ctlons and a prime role olll'Ong them 

for del Ivery age, In the fl rst four analyses of the scores from the Pre­

school Attainment Record there are many Interactions (see Table 6). They 

Illustrate several complex phenomena only real I� analyzable In regression 

analyses. One Is the matter of complex Interaction terms, In the PAR 

Information mode I In Tab le 6 the re is the three-term In te rac ti on (AF I ,., 

Anx ,�DA). The same equation also contains a non-I inear term wl thin an 

·��,,'; 
...

.:,
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interaction; it ls (AFI ,·, Anx '' DA3). In the first set of analyses, the

four PAR criteria, the variable of prime interest, delivery age (DA) is 

prominent in interaction terms. It is also prominent In the regression 

models presented for the subsequent developmental criteria. Addition of 

the Faml ly Problems Scale pre'dictors attenuates the role of ·del Ivery age, 

but does not end It. In general, the models used to account for the vari­

ance of the Intellectual domain criteria are comparable to those created 

for the linguistic criteria In the selection of predictors and In their com­

binations as Interaction terms: 

Finally, we return to the methodological question which Is at the 

heart of this study, the question of the appllcabl lity of the Koplyay in­

teioaation l'Ofll'Oaaion model to study of human problems in development. 

It Is evident that there ls a class of problems In which the contrlbu• 

tlon of complex terms In regreulon models cannot be set aside, The terms 

themselves may be composed of two, three, or more variables. The form of 

the variables Includes the posslbl llty of cubed and quadratic polynomial,, 

especlally when nnthropometrl·c data are the subject of 11n11lysls (Joouens 

and Brems-Heyn�, 1975), However, only the nctunl analysis, rather thnn 

the nature of the problem being addreHed, can 1how h<1M benoflclal tho In· 

teractlons are u expl11n11tlons of the variance surrounding th11 crl terlon, 

Tho range of topics to which Interaction analyst, may be applied Is 

wide, Problems suitable for analyst, arc those In which the range of pos­

sible Interactions Is wide, requiring a parsimonious but not overly-economic 

processing of data. By this we mean that the combination of variables may 

be large, and no combinations should be ruled out In advance, except for 
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the most complex which would defy interpretation anyway. The variables them­

selves may be discrete or continuous. In the latter case the Koplyay program 

accummulates a wide range of levels of a variable, e.g. our spread of mater­

nal ages at delivery ranging from thirteen to forty two years. Put more 

broadly, the application of interaction regression is not a matter of sub­

stantive area; It Is more a question of the hypothetical Importance of Inter­

actions among variables, given the opportunity to test the statistical signi­

ficance of fine levels of scores within variables. Finally, the technique 

Is applicable to situations where the Investigator Is willing to let the 

data sort themselves out, In the best sense . .  The Investigator specifies 

certain arbitrary but not Irrational constraints and then al lows the data 

to aggregate and cluster on a mathematical basis. 
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Policy. In our view the importance of age at delivery, especially in young 

primiparae, lies In Its putative implications for social policy. To sorre ex­

tent, society In any generation has li'ttle control over the age at which fe­

males can conceive. Menarche occurs much sooner in the late twentieth cen­

tury than It did in previous generations. In females in the 1966-67 cohort 

of the St. Louis Baby Study menarche appeared, on the average,· at 146.40 months 

- 12.20 years. However, Nature·merely sets• the stage, and it ls the circum­

stances of decisions made by the young within specific social contexts which 

lead to early motherhood. Quay (1981) has shown that adolescent pregnancy 

may express several personal themes. Some lead to termination of pregnancy 

and others are fol lowed by parenthood. In the context of this report mother­

hood occurs within social settings with meanings for both mother and child. 

The challenge Is to form policies for obstetric care and to raise the educa­

tional level which will mold care-giving. Appropriate social policy will 

assist mother and chi Id through attention to nutri tlon In early pregnancy fol­

lowed by su5talned attention to soclnl stlrnulatlori of the young chi Id, In 

the case of the latter action should be attention to 5tlrnulatlng the chi Id 

through, for cX11mplc, o program of hon'll vlslliltlon In which the comnnnly IHild 

view of lrrunutnblllly of dcvoloproont Is ch.:illc11god, Thl5 policy I torn occcpts 

that lower-class orientation to human yrowth Is qultn cono;crv,1llvo, 1111d th,1t 

young, poor rnothors can be t,1ught th.it tlwlr action can stlmulato cognitive 

growth. _Simultaneously, we need to stimulate mothr.;-s to continua their own 

personill and academic growth, Avoidance of subsequent and lnvncdlatc prcynan­

cies, and continuation of education and acquisition of skills, are elements of 

social policy for young mothers. In the case of the policy clements aimed at 

mother and child the social matrix of the young pregnancy, rather than the 

early gynecological age of the ,rr.Jther, is the element with the rrost �ocial 

implications. For young non-mothers we jo in Morris (1981) in asserting that the 

best social policy is that which defers the first birth.
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SUMMARY 

We summarize the findings of this inquiry into application of interaction 

regression analysis to the effects of delivery age and related traits on devel­

opment of children in the format of the hypotheses which structured the inves­

tigation. 

1. The range of ages at delivery is wide; and the salience of this

variable and others of hypothetical importance makes interaction

regression a useful technique to apply to the data.

2. Afllong a complex of maternal traits age of delivery Is a sal lent

Influence on child attainment on psycholinguistic criteria between

ages two and five. However, we do not report that teenage is a

significant range among del Ivery ages. In some respects the

opposite may be more 1 lkely, with delivery age in the twenties,

and especially the late twenties, being an empirically generated

formulation of greater significance.

), Among the other traits In the predictor set the values examined 

by mean$ of the Famlly Problems scales were significant, In 

particular, the Dcrnlal of HoHlllty and 8<1slc DIHruH scales, 

Anxiety wos al10 a significant predictor, The scale� Moral lstlc 

Control, and Conventional Social Role were not significant. Verbal 

!Q's of mothers and their mar Ital status at del Ivery were not

significant. 

4. Interactions of variables within regression models were complex.

High order Interactions and non-linear terms were observed, No

uniformly influential element In th� lnter.ictlon terms Wi15 observed,

although the significant predictors were· evident as discrete ele­

ments and as elements of Interaction terms.
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5. R
egr es si on e f fects w er e  no n-1 I near, fo r  the most part. In selected

instan ces even comp lex r egr es sio n  m od els yielded low accounts of 

cr it er ion va ri ance.

6. The thir te en cr it e ria emp loyed at ages two to five years were

cl assed as int e
Z Ze

a tuaZ and Zing
u

i s ti a . In both instances the 

pat t er n s  o f  variable s  ide nt i f ied as sign i ficant were compa rable .

The doma ins we re n ot, ho w eve r, !nc om p at ible as area s o f  child

deve lo
pm

en t. 

7, S
ug ges tio n s  fo r  publi c pol ic y a rising from the review o f the 

l iter a ture a nd from o rig in al da ta o f the St. Loui s Bab y Study

(J
orda n, 19

82 ) h av e  b ee n pr ese nte d , Attention to nutri ti on 

ln ear ly pregna ncy a nd at te ntio n  t o e ducationa l and soci al 

5li mulati on fo r  yo ung m ot hers an d thei r children ar e advocated.
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