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INTRODUCT I ON

Traditionally, the study of child development has defined the context
within which children grow as the soclial envlironment. To some extent there
ls, at the moment, a re-dlscovery of genetic and constltutlonal elements
Influencing growth. One outcome has been recoygnition that development 1s
Influsnced by factors In several domalns and by the slmultaneous Interactlon
of many of them. As yet lll-consldered s the role of personal character-
Istlcs; for example, the change to a relatlvely hlgher Incldence of birth
In very young women, the relevance of puberty In both young women and
men (Zlatnlck and Burmelster, 1977; Klernan, 1977; Ryder and Westoff, 1971;
VMorse ct éllé 1975), dcmogfaphic factors (Cohen, Gaughran, and Cohen, 1979),
and psychodynamic processes (Quay, 1981) to consequent patterns of repro-

duction.



Related to this conservatism has been slowness to develop policles
~(stringfellow, 1978) and programs (Wechsler, 1979) to assist teenagers who
afe pregnant. In terms of human development, we have scarcely stﬁdled the
after effects on women of pregnancy occurring early in the reproductive
years (Sauber, 1970). The Impact of dellvery at an early age on the off-
spring has been studied a little (Thompson, Cappleman:and Z;Itschei, 1979),
and some work has Béen ddﬁe'on the impact -of the proBleﬁ on the 'soclal order
(Furstenberg, 1976), and on children explicitly not plannéd for'(ﬂa;ejcek,,
Dytrych, and Schuller, 1979). |
Data adapted from a 1977 report.of the Census Bureau (see'Table 1)

"show that there has been a substantlal change ;ince 1925 In the rate of
llye births., The change |s evident In dlfferentlal rates |n women between
' forty and forty-nine years of age snd In glrls between ten and nineteen
' years of age. The lower portlion of the age spectrum has been examined
by Reinhold (1977), and by Ventura (1977) who found that the rate of |1lle-
gltimacy In girls 15-17 years of age has almos( doubled In the past decade.
In the fifty years ending In 1975, according to Ccnsus.Burcau data, the
rate of llve births per one thousand women age nineteen years and under,
changed by age, aﬁd by racoe. For all females 15-19 years there was a
slight drop in fertillity. It was sharpest for white glrls, declining from,
54.3 blrths per thousand In 1925 to 47.7. In the casec of black girls tho
rate In 1975 was slightly above that observed In 1925. At both the begln-A
ning and the end of the half century summarized In Table |, and adapted
from the original data, the rate for llve births per one thousand women

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

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



TABLE 1

1
ANSUAL .RATE CF LIVE S1RTnS PER 1,000 WOMEN 10-19 AND 40-49 YEARS OF AGE, BY RACE FROM 1925 TO 1925

All Females White Fecales Black Females All Females White Females Black Fenalc;
Calendar 10ta 14 15t015 10ctolth 15019 10tolh 15to 19 40tolh LS toh9 4O to 4k 45 to 49 40 to 4% 4S5 to 49
Year Years Years Years Years Years Years Years Years Years Years Years Years
1925 8.6 62.6 0.3 5.3 3.1 1n2.5 30.1 4.2 29.8 3.6 33.1 9.6
1330 0.6 56.1 0.3 9.8 2.9 100.0 23.5 30 23.4 - 2.6 23.6 8.2
193§ 0.6 50.2 0.3 43.2 2.9 IOI.&v 18.4 2.4 18.1 2.0 21.3 5.9
1940 0.6 52.5 c.2 w3 3.4 1.3 4.9 1.2 4.4 1.4 18.5 R}
1945 0.7 49.7 0.3 na 3.2 ioa.s 16.3 1.5 15.9 1.3 19.0 3.2
1950 1.0 78.5 0.4 €2.5 5.0 . 146.2 1&.; | 1.1 13.9 .9 17.7 2.2
1555 1.0 83.9 o.; 76.7 4.5 153.9 15.6 1.0 15.1 .9 20.3 1.7
1560 1.0 89.3 0.4 80.4 A.S 147.2 15.4 1.0 . 147 9 21.1 1.8
1965 ¢33 72.§ 7 0.3 . 62.4 3.2 lsz;s 12.9 .8 12.2 .2 17.9 1.4
1570 © 1.2 és.s 0.5 55.2 5.2 140.0 8.3 .5 7.7 .5 12.5 1.0
1571 1.1 65.9 6.5 54.7 5.0 135.8 7.3 .5 6.6 .4 1.2 1.0
192 1.2 63.2 0.5 52.1 S sa 131.5 6.4 A 5.8 .3 10.0 .8
1573 1.3 €0.7 0.6 5.1 5.3 124.6 5.6 3 5.1 a3 8.8 2
1574 1.2 8.3 0.6 8.5 4.9 118.3 5.0 .3 4.5 .3 o1 .6
1525 1.2 57.2 0.6 7.7 A8 113.0 Ch.b 3 Lo 3 6.8 .6

Adaptea from U.S. Buredu of the Ceasus Current Population Reports, Serles P .25, No. 704, Projectlons_of the Popularion_of the
United States 1577 to 2C30, 1977.




E1n"the-half-century beginning in 1925. Between the races the pattern was
:;

'di fferent. The rate in black girls at all ages was ten times the rate in
%whltes. Within the black group aged 10-14 years the rate rose from 3.1

per thousand in 1925, peaked in 1973, and was at 4.8 live births per one
:thoﬁsand women by 1975. Within the same age group of white females the rate

)ncreased steadily from 1925, and had reached .6 per one thousand women

by 1975.

Among older women, the yearslfrom 1925 ;o 1975 showed a profound
- .decline ln';ate.of reproductlon.. Among wohenfaged forty to forty-four
years the rate for both whlée and black women dropped from'30.| live births
per 1,000 women In 1925 to.h.h In 1975; the drop for blacks 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 froh 9.6
to .6 live births per 1,000 women: The drop for white women was from a
lower basellne rate In 1925 of 3.6 live blrths to :3. 1975. Within the
age groups CA 10-14, 15-17, and 17-19 Scott (1981) reports a decline In
rate of'birﬁhs between 1970 and 1977 for all but the CA 10-14 year group.
Summarlzing these data we note the following points:
. Incidence rates per thousand are higher for black girls,
2. In both raclal groups the rate at ages 15-19 years In 1975
was generally comparable to the rate in 1926,
3. The greatest rate Increase In the 10-15 year group, using
1925 data 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.



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 1 thaﬁ white females. However; the group exhipiting
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,
primlparous women ascribing to their youth a significance restricted to
thelr 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 quallty of answers to Important
human problems It Is obvious that we do not understand answers unless we
appreciate the methodology which yields them, More expliclitly, we seck
to appralse the samples, the statistical tests, and the simplicity or com-
plexity of how the elaements relate to each other. In the case of the prob-
lom addressed In this paper the tradlition Is one of comparing mean scores,
of dofining lssues In univariate contexts, and of restricting the formula-
tion of problems to what one might call 'exercises for one hand.'

In contrast to the simplicity of the corpus of literature addressing
the growing problem of adoiescent pregnancy Is the complexity of the sltuaf
tion. A teenager Is half-child plus half-aduit. Some bear children but
many more do not. Some are worriers who ¢onceive anyway, and some are
rigid people whose scrupulosity does not exclude conception. Some are

bright and some are dull; some are rich and some are poor. To this list
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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-
EUrrentIQ, and all rise and fall in salience across ﬁhe span of adolescence.
in this sense the social problem of understanding the problem of adolescent
pregnancy, and for this discussion, Its effects on children, |s an excel-
lent topic for applied statistical analysis. It is multivariate, exlsting
across the span of adolescence for the motheri it cove}s thg preschool years
for the child until the socializing power of the classrqom,takes over. The
problem Is emplrical, In the sense of yielding to statistical assessment
using psychometric and demographic data.

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

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

broaden the topic of maternal age at delivery to permit comparison of out-
comes from delivery age thirteen to age forty-two years, Finally, we have
adopted .a multivariate strategy emphasizing both correlates oflmaternal age
and the interaction of elements In a complex of nine maternal tralts used

as praedictors,



REVIEW OF THE LITERATURE

Adolescent Pregnancy and Risk: Gill, Illsey, and Koplik (1970) have

wisely pointed out that pregnancy across the adolescent years is not
homogeneous. 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 résemble pregnant-women
In general. On the other hand, evidence is abundant that all but late
a?olescent pregnancles 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; Poliakoff, 1958;
Aznar and Bennett, 1961; Bochner, 1962; Musslo, 1962; Claman and Bell,
1964; etc), summarized In Table 2, have shown that toxemia ls a sub-
stantial risk for adolescents who are pregnant. Rates of fifteen and
elghteen percent were reported by Claman and Bell (1962) and by Polla-
koff (1958), respectively. Low birth weight In the Issue Is also an
establlshad possiblllty., Musslo's (1962) small series of young mothers
had an eight pcrcént Incidence of low blrthwelght; this finding Is con-
flrmed by the study of a large population conducted by Wiener and MIl|-

ton (1970). On the other hand, Poliakoff‘s larger serlies of almost



TABLE 2

RISKS IN UNDERAGE ‘AND OVERAGE PREGNANCIES

Investigation

Fetal

Genetic

Delivery

Perinatal Blrth

Premature
Toxaemia Abnormalities Defects Delivery Risk‘ Mortallty" Defects

Claman & Bell (1964) % &
Mussio (1962) x * #“.
Bochner (1962) : x %
Aznar & Bennett (1961) ‘ % * 3
Hacker et alii. (1952) * % .
Milusky & Atkins (1975) 2 *
Stine, Rider & Sweenye (1964) .* * | *
Selvin & Garfinkel (1972) N
Casazza (1972) LR
Shaffner et alii (1977) *

Jekel et alii (1975)

MacMahon & McKeown (1953)




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). 1t 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 concelve. 1In 1973 the President's Commission on
Mental Retardation reported that twelve thousand girls under fifteen
years had given blrth In 1971, Further, the number represented an In-
crease of 23.6 percent over the rate In 1968, Within this group risk
Is high. Deliveries are prolonged (Bochner, 1962; Musslo, 1962; Claman
and Bell, 1964) and prenatal care Is reduced substantially, As with
many pregnant girls they tend to be anemic and to have weight problems
(Dickens, et al, 1973; Hacket et al., 1952). The research indicates
that the critical age within adolescence Is beling under fifteen at the
tlmé of Aellvery (Aznarrand Bennett, 1961, Wiener and Milton, 1970;
Morrls, Udry, and Chase, 1975). A Brlthsh study of such girls in south-
east London reported that they contacted the public 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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Iings for forty-zwo states and the plstrict of Columbia have been reported

by Ventura (1977).

Selvin and Garfinkel's (1972) study of 1.5 million birth certifi-

cates shows trat risk for oW bl rthwalght 1s higher than average in

first-borns. This element addittonally predlsposes young women to risk.

In addition the research of Jekel et al., (|97S) reported a 27 percent

incidence of pirth weight under 26500¢g. for subsequent pregnancies in

primlparas under elghteen Years: §ince they were 95 percent black this

may well be a social as well 33 obstatrical risk.

For purposes of balance It I necossary'to'polnt out that study of

reveals scattared aspects which are benign. in

wa do not wish to diminish the predominant

adolescent pregnancy

offering this observatlon
problem of risk to mother and child. However, the l]lterature reveals
that young mothers are less 11kely than other mothers to need caesarean
sections (Briggs, Herren, and Thompson, 1962; Claman and Bell, 1964),

In addition, Hacker (1952) reports & reduced Incldence of stlllblirths

o this last regard It is helpful to recall the

y age In Eastman's (1962) survey of antece-

and fetal anomalles.

absence of lowered deliver

dents to cerebral pahv tay ch'ldl‘@n‘

Risk In Issue of Adalescant ﬂﬁﬂﬂﬂﬁﬂglgl'

entered outcomes of adolescent pregnancy.

For the purpose of this paper,

of dollivery age, It Is appro-

priate to report the child=¢
We begin at the most qeneral jeve! by noting the high association of
adolescent pregnancy and i11egitimacy. Berkov and Shipley (1971) have

observed that California wirth certificates no longer indicate illegi-
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timacy and infer a change in social values about the topic.

The degrée 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 illegitimacy rates; Ber-
lin's rate of 18.62 per cent was the highest, and the state of public
morals |s deduced accordingly. Illegitimacy has not really been asso-
ciated uniquely with young mothers (Kinch et al., 1969; Pakter, 1961)
desplte conventional views on the matter. However, occurrence of Ille-
gltlmaéy In the younger mother may compound the pregnancy with soclal
.complicatlons.

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 Is ralsed, according to the President's Commission
on Mental Retardation (1972) for children at age one year. Lobl, Wel-
cher, and Melllits (1971) concluded from thelr study of nearly 4600 cases
that chlildren were at risk for mental retardation when the dellvery age
was under fifteen years.

In the research reported by Thompson, Cappleman, and Zeltschel
(1979) offspring of mothers under elghteen yecars were not grossly
different, however, thoy were rated less alert, less cuddly, and poorer
'n motor performance. Fleld's (1981) research on children of young
black mothers revealedrlower lengths, weigﬁts. and scores on selected
subtests of the Denver Development Scrgening Test, e.g. adaptability
and gross motor performance. However, Intervention via bi-weekly home
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 dellvery. At ége four years éroman reported tﬁe children had lower
1Q scores, less adva&ced'motor development, -and a hlgher frequency of
deviant behavior, ;At_age seQen years probands' WISC 1Q scores were
marginally lower in the white sample (p<.06), with no difference with-
ln'the black sample;' Children of teén mothers were mofe likely to be
rated deviant_in behavlof.< SES effects were Iérge. Data at child ége
.elgﬁt years were reported for one hundred and flfty seven black child-
‘ren, half of whom were born to mothers at or undef age fifteen years.
Academic achlevement and rated behavior of probands was not abnormal,
but the offspring of young mothers were absent from scﬁool more fre-
quently, The writers' research (Jordan, 1970) on development of I|ssue
of very young pregnancies at age three years suggosts-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 fﬁr developmental faillure,

The Social Context as a Risk Element: It |Is evident from the literature

that Interventlon programs for adolescent mothers can help them and
the!lr bables. Research reported by Sarrel and Klerman (1968), and by
Jekol, et al,, (1972) shows that, e.g., toxemia and perinatal loss can
be reduced by five-sixths by careful programming. While this Is so,

the preQalllnj reality Is that most adolescent prlhlpafae feceive |lt£le
or no antenatal care. We know from the 1975 Federal survey of Health
attltudes 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 until delivery, ac-
cording to Gill, Illsley, and Koplik, (1970), and many recelve little
prenatal care.

The problem of early pregnancy among black girls is widespread
(Murdock, 1968). Furstenburg (1970) describes discovery of conception
leavlhg b|ack teenagers '"Incredulous'" In two out of every three Instan-
ces. Thelr subsequent attltudes seemed similar to those of white work-
Ing and middle-class girls. However, thelr clrcumstances were far-dff-
ferent, and It Is apbroprlate to recsll_the generally poor outlook- for
éhlldren of non-white, non-middle class mothers. With the exception
of Quay (1981) few Invéstlgators have speculated on the psychosoclal
mechanisms of teenage pregnancies. Quay establishes flive subgroups af
glirls, with passive dependent, subcultural, psychopathic, manipulative,
and situational styles of behavior,

The Natlonal Academy of Scliences (Kessner et al., 1972) reported
an Infant mortallty rate for black women In New York City nearly two
and one-half timas the rate for white women. Simllarly, Morris, Udry,
and Chase (1972) have reported the Incidence of low birth weight In
black women to be twice that among white women based on a study of
nearly elght thousand deliveries. Grant and Herald(1972) have asserted
that soclal factors such as race and socla] class are more Important
than dellvery age for all but the youngest teenage mothers.

From adverse soclal conditions flows*the entire nexus of health
care and soclal Influences, a complex which has spread across the gen-
eratlons (Fairweather and Illsley, 1960). In sayling this we recognize

with Quay (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 séy
that problems of adjustment are always found In adolescent pregnancy.
Werner and Smith (1979) found that locus of control ln.pregnant teen-
agers, the sense oflwhether one's life is self-or other-determined, was
.percelved as external to thelr lives. Gabrielson et al., (1970) have re-
ported attempts at sulclde In‘New Haven teénagers. These éttempts came
after dellivery and were unsuccesﬁful. They can be viewed as maladap-
tive efforts to cope wlth crisis rather than expressions §f a fundamen-
tal maladjustment which also contributed to the conception. Obviously,
a sulcide~Intent mother - for the purposes of this review - Is not a
child-centered 'mother, The teenage pregnancy méy well be an obstetric
success but evolve Into compromised child care because fhe chlld-mother‘
.has not completed her own cycle of growth,

The Outlook: In the 1920's the rate of dellvery to young unmarried

women was studled and found high. Reporting on Madison and Dane Coun-
ty In Wisconsin, Young, Glllln, and Dedrick (1934) reported that twenty
percent of deliveries were to unmarried girls under seventeen years.
Recently, as we show In Table 1, the Census Bureau (1977) has summari zed
fortl 11ty rates since the l970's by age. The Bureau reports that the
rate for all girls ten to fourtooﬁ years, but espoclally white g!rls.
has doubled In the Intervening half century. At the moment, according
.;o DeJong and Sel! (1977).thé rate of Increase In the fifteen to nine-
teen-year group ls less than In older women.

It Is quite evident that teenage pregnancies wlll continue to occur.

The President's Commission on Mental Retardation (1973) réported ab.3



15

percent Increase in pregnancies among the age group 15-19 years in 1971.
Similarly, Gill, Illsley, and Koplik (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 incldence of nine hundred teenage pregnancies per annum in a clty of
just under one million persons. The overall effect Is clear; teenage
pregnanclies occur and are on the'rlse, and théy are a soclal 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 popuiation at rlsk‘for early. conceptlon, It Is clear ihat marriage in
the Immediate future 15 unllkely, Furstenburg’(l970) has reported that,
eQen when sought, marriage Is often postponed for economic reasons, |
McAnarnay (1978) reported that half of all such marriages dissolve.
Hardy et alll (1978) reported that only 35 percent of teen mothers fin-
Ished high school.

Older Women: A brlef return to Table | Indicates that older women, ages

forty to forty=nine years, are not absent from the list of those delli-
vering llvo children betwoan 1925 and 1975. However, older women are
likely to put thelrlchlldrcn at risk by virtue of advanced age and post-
maturity In reproductive efficiency,. This degree of rlsk in children
qu older women explalins the'curvllinear relatlonshlp between dellvery

age and risk described by Pasamanlck and Lilienfeld (1956), and by

Davis and Potter (1957). They report am increased risk of producing

a retarded child when maternal age at delivery ls over twenty-nine years.

Collaborative Perinatal Study data presented by Marmol, Scriggins and
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Vol Iman (1969) support thls observation, and an elegant mathematical

mode| developed by Burch (1969) exbllcates the case using Down's syn- .
drome, especlally, for thls discussion at dellvery ages LO-Lk4 years.
Begab (1974) Ident! fled dellvery ages above thlrty-flve years as Increas-
ing the rlsk of Down's syndrome In chlldren. Such women he polnts out,
dellvered thirteen percent of all bables but flfty percent of all cases
of Down's syndrome. .' |

Risk In Issue of Over-Age Pregnanclies. Advanced age In mothers Is asso-

clated with perfectly normal chlldren, 6f course, but there s a statls-
tlcal assoclation with a varlety of condltlons In addltlon to mental
retardation. In the case of mathers over th“‘tY'elght years of age the
p055|b[j|ty of hare 1tp In “the offspring s ralsed four-fold, In data
analyzed by McMahon and McKeown (1953). In a 1972 analysis of over

one mlillon birth records In New York state by Selvin and Garfinkel

belng the sixth chlld or more in birth order, an event mare probable

In an older woman's pregnancles, |s assoclated with a greater risk of
pramature dellvary. Ralated to the perlod pr!pr to dellvery |s the find-
ing of Milusky and Atkins (1975). They reported the incldence of abnor-
mallty on fetuses of women over thirty=flve years of age at one In
nincty=slx, In women over forty years the Incldence of genetlc disor-

dors 1s hlghest, accordlng to these investigators.

policy. It s clear that current Interest on age at dellvery Is concen-

trated on younq mothers . Within that context the not unsubstantlal corpus

of |lterature on young pregnancles stresses the soclal and economlc con-

sequences for the mother. In our view, however current thls formulation,
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it deals with a domain comparatively well studied. Appraising the litera-
ture the reader is struck by the relative absence of studies in which fhe
child is the focué of attention; the studies of Oppel and Royston (1971),
and Broman (1981) are exeeptions. The result s 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
dellVery age needs to be understood within the complex of social and family
vérlables which surround It, Equally, It I's necessary to distingulsh
maternal age at dgllve;y as an Influence on chlldren.from the uncorrelated
and cbrreiated varlables usually encountered. In this falrly conventlional
kind of matrix.of soclal data policy need§ to flow from varliables which
turn out to be lmpor;ant. The hazard Is that It may be soclal class or
ethnic group, not the nominal variable of Interest, which Is the sallent
function. Attention to the effect of maternal age on chlldrens' develop-
mant In this paper |s an attempt to clarify the elements of mother-and
child-centered variables, with particular attention to the mental develop-

mant 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
tolthe mothers of emerging interest, vide Table 1, tends to be used within
an att;nuated span; that Is, when‘young mothers.are studied it Is {n isolation
from older mothers, and compafative slgniflcénce is unexamined. Third, mater-
nal age at delivery tends to be pursued in Isolation from other féméle tralts,
e.g,. lptelllgence, values towards child reérlng. and marital status. The ab-
sence of studies In which social and family data have been systematléally
gathered to appraise the effects of the independent variable, age at dellvery,
in primlparae Is equally clear,

Many relevant studles have small samples and few have data at repeated
Intervals on the course of development. Essentially nalve designs sometimes
use samples with unldent!fled blases, as Vincent (1954) polnted out two dac-
ades ago. They also confound the effects of race, social class, and age at
delivery. As a result, not the loast aspoct of the problem of adolescent
and later pregnancles Is tho selectlon of a statistical modal to apply to
the 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 thelir view, regression models can avoid the errors of speclfica-
tion, that is the failure to specify all of the variables which hypoihetically

influence a criterion.



19

The program of Bottenberg and Ward (1963) brought considerable utility
to applied statistical analyses using regression. The technique is elucidated
in the writings of McNeil, Kelly, and NcNéil (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 intérest, or as lg Jordan (1971) vectors
representlng-squareq and éubed representations of non-linearity of regression,
A third example Is of particular Importance In this étudy's report of applied
statistical analysis, the question of Interactions, }n this situation, the
effect of a variable depénds‘bn 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 soclial significance. From the point of view of the Develop-
mentallsts the mothers' age at dalivery, or conception = to sharpen the point,
adds one more to the list of sallent attributes of mothers, which Includes
Intulllgenqo, child-rearing values, and educatlonal background, for example.
The Interaction of tho new variable of Interest with other variables obvious-
ly requlres attention In models of developmont. Specific comblnatlions are
endless, evon setting aslde the question of non-llnearlty. Of particular
relevance to thls problem Is the appllcablilty of Koplyay's (1972) regres-
slon algorlthm, with Its attention to Interactions. In this technique:

(whose procedures we describe shortly) the computer program erects inter-
action terms whose sallence Is assessed statisllca[ly. in unreported research
we have found that the application of Koplyay's interaction regression to

preschool development analyzed by multiple linear regression (Jordan, 1980a)
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is very helpful. Analyzing approkimately two hundred sets of developmental
.data we have found that interaction analyses complement multiple regression
aﬁalfses, whlie raising RZ values. It Is on the basis of this theoretical
and emplrical knowledge that we have concluded that Interaction regression
Is pafticularly applicable to study of materhallage at'deliVery and Its

connection to other variables Influencling child development.

PROCEDURE
The ét.'LouIs Baby Study Is an active. prospective study of newborns
'delivergd In five St. Loulis hosbitals In the winter of 1966-67 (Jordén. 1980b) .
Within thé data set are variables relevant to the questlon of effects of ma-
ternal attributes, especially age at dellivery, on child outcomes. |In Table
3 are llsted the maternal variables of Interest; they wlll be described In
detall a little later. Equally, the data set contains measures of child
development In two domains, Intellectual and linguistic development. There
are, as Table 2 also shows, thirteen measures, about equally dlvided between
Intellectual and linguistic growth, The child-age at which mother-and-chlld
varlables were gathered |Is shown In Table 3.

As a procedural note It Is helpful to know that all probands were
tested lndlvlduall§ In their homes using examlnars matchod by race. Prob-
lems of tracing addresses within this non-captive cohort have baen enormous.
For that reason the cohort was split Into two comparable‘groups (e.q. mean
SES scores) at ages thirty-slx and forty-two months. For any glven chrono-
logical age the number of children for whom relevant data were available Is
the sum of the N 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



TABLE 3

PREDICTOR AND CRITERION SERIES

PREDICTORS

CHILD AGE

CRITERIA

DOMAIN 1
INTELLECTUAL DEVELOPMENT

DOMAIN 11
LANGUAGE DEVELOPMENT

Marital Status
Age
Authoritarianism (AF1)

Anxiety

Q

FPS Subtests .
- Conventional Social
Kole (CSR)
- Denial Of Hostility (DH)
- Rasie Distrust (BD)
- Moralistie Control (MC)

Birth

6§ Mos.

24 Mgs.

30 Mos.

36 Hos.

48 Mos.

60 Mos.

(1) PAR Intellectual
(2) PAR Information
(3) PAR Ideation

(4) PAR Creativity

(5) PPVT (A)

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

(8) WPPSI Vocabulary

- (9)

(10)
(1)

(12)

(13)

Mecham VLDS

1

Ammons FRPVT

PAR Comnunication

Preschoo! Inventory-(AV)

ITPA Auditory Assoctation
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wasl3bo, ;nd at forty-two months It was 376. For purposes of statistical
analyslis the blrthday group was used; mothers took the Quick I1Q test at
child age thirty months.

Tge statistical model used to analyze the Influence of a nexus of
eight maternal tralts on each of ;hg thlrteen crjterla was regresslion anal?-
sls. lThe reasons were first, the overall releQance éf regression analyses
for develophent data (Werts and Llnn, 1970), and, second, the pressing
questions of how significant maternal tralts lnteract_wlth each other as
Influences on tﬁe two domains of child attainment.

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

AID-4, an interaction regression analysia. In thls technique the varlance
assoclated with a criterion measure [s analyzéd In terms of both the pos-
sible Independent contribution of a glven prédlctor, starting with the larg-
est, and In terms of Interactions between variables In a predictor set. Cur-
villnearlty within complex regression models Is also examined In this step-
wise - llke regression brogram. A nonsymmetrlical branching process, based
on varlance analysls techniques, Is used to subdivide the sample Into a
series of subgroups which maximize prediction of the dependent variable. The
assumptions of linearity and additivity Inherent In conventional regression
techniques ére not requlred.

The AID=4 Interaction regression program operates by finding the pro-
dictor varliable which when dlchotomlzgd will yleld the lowest within group
sum of squared deviations for the dependent varliable. Essentfally this Is
the dichotomizatlion which accounts for more of the varlance of the dependent
varlable, (l.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 (|972) 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 thg regresslion process, and also requires
that varlables bé specifled as monotonic or free-floating. |In the analyses
reported here an R2 Increment of .01, and a minimum cell size of 10 cases
were stipluated.

The following measures were applied to mothers and probands at various
ages from birth to child age sixty months (See Table 3):

Child Measures - Intalleq;ual Domain:

. Four subtests of the Preschool Attalnment Record (Doll, 1966) were
used at age 24 months; they were the Imformative, Ideation, Crea-
tivity, subtoests, The first three combined to yleld an Intallac-
tual domain score. This scale (PAR) Is an extension of the Vine-
land Soclal Maternlity Scale, and uses the mother as Informant.

It Is Important to note that we operationallzed some questions
and had children pérform such taskg as bouncing a ball.

2, Form A of Dunn's Peabody élcture Vocabulary Scale (1965) employed
at 36 months was a crlterion. .

3. The Preschoo! Inventory, developed by Caldwell (1970) was

adminlstered at 48 months.
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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.

Maternal

" Mecham's Verbal Language Development Scale (1959) was administefed

using the mothers as informants at 24 months.

The Commqnlcétion subtest of the PAR scale was admlnistered to
mothers at ages 36 months. |

The Association Vocabulary subtest scores from the 48 month adminl-
strations éf the Preschool Inventory were employed. |
The Auditory Aaaociativg subtest of Klrk and McCartH?‘s (1961)
1111nols Test of Psychollngulstic Abllitles was administered at

60 months and used as a criterlon.

Measures:

9.

10.

[1-14,

15.

Authorlitarlianism in child rearing deology was measured when mothers
were at the end of conflnement by using the Authoritarian Family
Idvology Scale (AFI68).’ This test has high rellabllity and |s one
of the sot of measures In Ernhart and Loevinger's (1969) Family
Problome Soale (FPS).,

Maternal 1Q was obtained by adminlstering tho‘Ammons‘ Quick Test
(1962) at child age thirty months,

Also from the FPS, but used a£ 36 montﬁs, were the following sub-
scales, employing the names arrived at by the authors: Conventional
Social Role (CSR), Denial of Hostility (DH), Basic Diatrust (8D),
and Moraligtice Control (MC).

Anxicty was measured at child age six months by administering
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the Bendig (1956) short form of the Taylor Manifest Anxlety Scale

Individually to mothers.
Data Set: For the predictor set and each criterion a corpus of Information
at baslc data-time points was created within the computer. An lmportaﬁt as-
pect of the data set was Its dynamlc nature. That Is, the predictor set and
criterion serles changed from chlild age to age. Looking at Table 3 we see
that four of the elght predictors preceded In time the thlrteen criteria.
By age 36 months thé predictor set Incorporated the remalning predictors.
This meant that criteria (5)-(8), (11)-(13), but not (1)-(4), or (9)-(10),
could be studled by use of all elght 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 pred}ctor set, one antecedent
to all criteria; on the other hand, one could apply predictors wilthout regard
to the dynamics of their acquisition over four years. Such a step would be
psychometrically feasible; but It would violate the integrity of the pro-
spective longltudinal approach and It would constitute a degree of post-
diction. Prospectlve study Is difficult, and its virtues lie In part In the
integrity of the resulting data sot. Sctting that virtue aside vitlates the
palnful acquisition of prospective data and violates the logic of using the
prospective approach to begin with. The price to be paid Is that not all
predictors can be applled sImul taneously to all criterla.. In this study .
the predictive data set for any domaln grows, as the children do, and follows
the enlarging plcture of childhood with parallél enlargement of the data sub-
set of predictors. |

Hypotheses: The purpose of the Investigation was to assess the Influence of
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maternal age at delivery and the assocliated behavioral traits listed In Table

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

years.

1.

Accordingly, we hypothesized that:

The developmental status of children as measured by standard
tests would be (a) Influenced primarily by maternal age, with -
(b) espectal reference to delivery age of sixteen years and under.

The other matérnal varlables listed, In the order 1Q, authoritarian

:famlly 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 slgnlflcaht Influences.,

The Interactions between these variables would be complex, and
emphasizing, for the most part the role of maternal age.
Regression effects would be linear, with nonlinear term§ in the
regression equations In a smaller number of Instances,

The models created for Intellectual and linguistic criteria at
any glven age would show comparable configurations of antecedent

matarnal variables,

RESULTS

In this section we present the rosults of applying the predictor set of

maternal age and rolated behavioral traits In a dynamic fashlon to thirteen

criterion measures. Elght of the measuros are In the Intellectual domain

and five are In the linguistic domain.

Subjects:

The analysis reported here Is, In fact, thirteen discrete multi-

varlate analyses using a common data base. The subjects reported in Table h
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TABLE &

DESCRIPTIVE DATA OM THIKIILN RTIGRESSICH GildUPS

Range )
of Grand
ibie Means Mean Range of S.D.'s
ctors; .
writal Status (3NM) 87 - 90
livery Age 25.63) - 26.39 25.83 6.25 - 6.7
thoritarianism 24,66 - 26.07: 25.68 7.62 - 8.16
<fety S.16 - 5.97 5.85 b.o6 - 4.34
ick Test 1Q 92
;- CsR 4.87 - 4.9 4.92 1.89 - 1.91
- DH 7.19 - 7.36 7.27 2.30 - 3.99
- 8D 6.90 -~ 7.04 7.01 2.08 - 4,01
- MC 8.61 - 8.64 8.62 1.90 - 2.13
N " Mean 5.0, S'ZS H:le Blick
iit
- Ditelleotual 429 18.1) 3.7 $).34 Sl 36
« Inforoation b29 6.48 1.78 53.34 Sl 36 .
. Ideat fon 429 5.45 3.38 53.34 51 3
- Craativity 29 6.24 1,49 53.34 51 36
428 19.65 b7 5.3 51 36
13 FRPVT 124 9.49 2,68 50.89 54 2
() 142 26.24 .07 5110 5) 24
Cersmntoat fon 1 7.0 1.90 51,41 53 24
hool lavantory 141 34,36 12,00 $1.37 53 25
' Concepts T, 1 TRY; 5.05 S1,40 5) 24
Assoc. Vocab, 132" 5.87 2,80 50.48 "~ 8) 25
Vocabulary 140 14.29 5.31 51.05 sk 23
‘ud. Asgoe. 132 16.17 5.15 ‘50,83 sh 2)
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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 thélr 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 ﬁumber declIned
subsequently, due to Inclusion of the 30-month Quick Test as a measure of
mothers' verbal Intelligence. In the remalining anaiyses thé nuhber of cases
averages around one-hundred and forty. The sharp decline is a comblination

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 slze of the sample.

The means given for the child development criterfa In Table 4 are very
close to those we have reported elsewhere for the full 1966-67 birth cohort
(Jordan, 1974). The soclal class range 1s broad and the average child In
the group reported here Is blus=collar middle-class. Attention Is called
to the di fferentlal rate of attritlon by race In Table h. Thls differentlal
I's a potontial source of bias In this longltudinal data set, but conveys
the hazards of prospective study using an Inner clty population.

At age two years the average score given In Table 6 for Mocham's Verbal
Language Development Scale Is 19.65. Accordlng to Mecham‘s-nofms (f958)
this Is just under 2.4 years language age. The PPVT (A) mean score of 26.2b
yields an 1Q of 95 at age three years. At age five years the WPPS| Vocabu-

lary mean raw score of 14,29 falls, according to Wechsler's norms between
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test age 4 3/4 years and five years. This is quite similar to the mean 1Q
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
varlables discarded and variables found to have predictive significance. A
baslc aspect of this analysls has been concurrent extension of the predictor
set as the criterlon serles evolved from ages two to flve years.

In Table S there are relevant data; there, we see four important out-
comes of the regression analyses. Flrst, the bottom row shows the R2 values
of the models Indlcated In the columns. From left to right the R2 values in-
crease as a functlon of‘lncreaslng age of the chlldren; however, that obser-
vatlon can be expressed more analytlcaliy by formulating It as a functlon of
the predictor serles Increasing concomltant to the maturation of the chlld-
ren, The R2 values rise from statlistically slignificant, but low, levels of
.02 and .04 for criterla assessed at age two years to .44 and .4l for criterla
at ages three and four years. Second, by domaln, that Is, Intellectual and

2 values of the models are generally comparable,

lIngulstic criteria sets, the R
The third Item which Inspection of Table S5 reveals Is the role of maternal
child rearing values as contributors to the Interactlon regression models,
When these predictive elements were added to the models at chlld age three
yearsy the R2 values rose conslderably, Fourth, some of the predictors llsted
In Table 5 occur more than once in regressloh models, For exampie, dellvery
age occurs twlice In the simple two-varlable model of the first criterlon,

24 month PAR Intellectual scores. The second occurrence of a variable Indi-
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- cates curvilinearity of regression. In a few Instances, e.g. In the regres-
slon model of the scores on the Ammons Full Range Plicture Vocabulary Test
at thirty months there |s 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 anothér advantage. It is the_opportunlty'go use statistical models which
replicate the reallity of Interactions among variables. The Interaction ver-
sfon of regression analysls, déveloped by Koplyay (1972) and used In this
Inquiry, permits exploration of combinations of variables as Ihdependent
terms In regression equations. |In addition, the Interactlions can be supple-
mented by nonlinear expressions, and Indeed, combined with them on occaslion.
in Table 6 are the reg}esslon models used to test the Influence of
maternal tralts, 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
wlll be recalled that the length of the predictor sets extends In parallel
fashion, also In Table 5. In Table 6 the models Increase In complexity as
the predictor serlies lengthens, primarlly through the apparently groator
relevance of the later-added predictors; secondarlly, thls occurs through
the greater possibllity of Interactien terms. Age of mothars at dellvery
(I'), the varlable of graatest Interest In this Inquiry, Is present quite
frequently. On the other hand, some terms are not, such as marltal status,
IQ and the HBaalc niutrQnt subscale of the Famlly Problems Scale.
Predictors: The varlable of prime Interest In the predictor set |s maternal
age at delivery. In Table 5 dellvery age occurs In twelve of the thirteen
models., Only the 24-month Verbal tanguage Development Scale (Mecham, 1958)

omits this variable of prime interest. Further, when we examine the ordinal
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TABLE 6

REGRESS1OH MODELS

YpAR Intellectual =

YPAR Information =
YPAR Idzation =
YPAR Craativity =»
YVLDS =

YeRpyT =

Yorvr (A) =

YPAR Communlcation =

Yereschool Inventory =

vTut of Basle Concepts =
Yo\ - Azaoa. Voonb. =
YWPPSI Vogub, =

YiTPA « Aud. Avsog. .=

(0A) + (AF1) + (DA2) + (0A # AFI) + (0A # AFI2). A2 = .ok

(AF1) + (Anx) + (DA) + (AFI # anx) + (AFI # Anx * oA) + (AF1 % Aax # DA2),

+ (AF1 % anx # 0A3). R - 08

(0A) +.(M) + (DA # H). RZ = .05

(AF1) + (DA) + (AFI * DA). R = .06

(Anx) RZ = .02 | B

(0A) + (Anx) + (1Q) + (DA * Anx) . (oA # An; 2 1Q) + (m\r2 * Anx) + (DAZ) + (DA3),

R? = L34

(0A) + (oH)
RZ = 44

(80) + + (8D * Anx) + (BD # Anx  DA) plus (8D * Anx # ou{
+ (0D # Anx A DH # DA), ' g
(80) + (oH) + (0A) + (Anx) + (HC) + (AF1) + (80 & OH) + (00 * it # DA)

+ (BO % DI % DA % Anx) + (BD » OH # DA » Anx # MC) + (802 # DH # Anx & DA * 1) + (oﬁ)

+ (DH » AF1) + (BD* DA » AFI1). A2 = .37

(oH) + (B8D) + (DA) + (AFI) + (IQ) + (Anx) + (MC) + (BD » DA) + (DM * §Q) + (OH # lq

+ (OH % 1Q * Anx 4 HC) + (OH & DA) + (DH # DA # Anx) + (OH 4 DAZ) + (O * DA * AF}) Eg

+ (on? » DAY & AFI). RY = .42

(00) + (DA) + (AF1) + (CSR) + (1Q) ¢ (DD # DA) + (BD # DA » AFI) ¢ (AD & DA # AFI & CSH
4 (6D A OA » 1Q) + (B0 » DA & 1Q # OH) + (8D » OAZ), RZ = ,37

(00) + (DA) + (HC) + (Anx) + (OM # DA) + (6D & DA?) + (p0 + OAZ + MC) + (un & Anx)
+ (80 ¢ Anx?) + (0D * Anx)). R = 4}

(00) + (DA) + (AF1) + (Anx) + (1Q) + (MC) + (UD + DA) + (UD » AFI # OA) + (no? & DA &jﬁ

4 (80 A DA A Anx) ¢ (DO % DA % Anx & HC) + (DD # 1Q) + (0D # 1Q & Anx). ’ = .28 _?‘

(00) + (AF1) + (DA) + (Aax) + (MC) + (ON) + (0D & AFI) + (DD & AFI & DA) + (RD A AFI ¢ M
+(00 * AFI * Anx'* OA) + (ub2 A AFL * Anx) ¢ (002 & AFI A DN # Anx) -+ (00 4 MC) :
48D A HC # Anx), R = .38

'__._.‘..,_.—-———----;""d
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role of delivery age as a source of varlance within regression models we
see that It occurs In first or second place In eight of the thirteen models.
What TaBIe 5 does ﬁot show, but which can be extracted from the computer
printout generated by the Koplyay regression program Is the level at which
maternai age exerclses 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 analysls. Table 7 summarlzes
the elight Instances of the role of dellvery age when It occurs as the prime
or second most Important varlable Ip the regression analyses. Here, we see
the levels of dellvery age which the regression analysis created Incidental
to developing complex regression médels. The statistically significant,
empirically derived, levels of maternal age at dellivery, 'when a significant
Influence on child development,are shown. |In Table 7 we see that maternal
age played a significant role In six of‘elght criteria In the Intellectual
domain, and In two of five varlables In the Intellectual domaln. The great-
or Influence, this suggests, Is the Intellectual domain., In making this
observation, however, It 138 necessary to observelthat the grouping of crl-
terla Into two sets may overstate the relatively narrow distance between
them., Vocabulary as wused In the WPPS| |s viewed here as Intellectual, while
vocabulary used In a different way In the ITPA |s considered lingulstic. We
feal use of two domalns as a superordlinate concept to ordor the criterlon
series Is helpful. We wlsh to point out our use Is to make a diatinetion
rather than to contrive a difference.

With regard to the levels of mother's age.at dellvery, Table 7 shows
that virtually all of the groupings of ages were above twenty years. |In

the elght Instances glven in the Table no pattern can be discerned by pri-
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'mary'or secondary role as a source of variance, ndr by eriterion domain and
'ghlld age. In one instance, 2l-month PAR Ideation, the split in dellvery

) 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 Into a second, larger group, the remalning 40Ol mothers
Zage seventeen to forty-two years at the time of delivery. At age four years
scores on the Associative Vocabulary subtest of the Preschool Inventory
acquired a significant source of variance when grouped first Into those uader
twenty-one years and Into those aged twenty-two to forty-two years. .Two
otﬁer splits, those for the 30-montH'Full Range_Pléture Vocabulary Test, and
for the 60-month WPPS| Vocabulary scores split at <23 : 24> years, at

<25 :1>26 years.

More Interestingly, four of the seven analyses abstracted In Table 7
were Instances of age groupings In the later twenties and middle thirtles
of delivery age. Two 48-month criteria, scores on the Boehm Concepts test,
and on the Preschool Inventory, ylelded significant sources of variance
ascribed to dalivery age when split Into two groups at <28 : 29> years.

Two 24-month crlterla, scores on the PAR (Creativity and Intaellaotual sub-
tests, yleldod significant anounts of variance when grouped at <34 ; 35>
years.

A slgnlflcant overall finding |s the range of these age groupings, and
thelr tendency to occur In a manner emphasizing older than younger dellvery
.ages as the locus of age effects,

An outcome of Interest is the finding that some maternal tralts hypo-

theslzed as relevant had little or no discernible role as sources of criterlon
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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 Basic Distrust 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 Baslc Concepts. Interestingly, In view of the psycho-
lingulstic nature of the criterion serles, maternal 1Q (verbal) as measured
by the Ammons Quick Test had little role In the regression models. In the
four Instances when‘lt appeared, 30-month Ammons FRPVT, 48-month Preschool
Inventory, and Boehm Concepts test, 60-month WPPSI| Vocabulary, the contribu-
tion was not as a prime source of varlance. In three Qf the four Instances
Quick Test 1Q's were assoclated 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 Denlal of Hostlllty (DH), Anxiety, measured at six months was the
next most frequently used predictor In the thirteen reqgression models. Of
forty-four varlables excluding Interactlon terms In the thirteen regression
models seventeen are the predictors, delivary age and anxiety. Authorltar-
lanlsm and denlal of hostlllty account for another fourteen of the forty-four
varlables. For all thirteon criteria of psycholinguistic attalnment to
ago five years the predictors dellvery age, anxlety, authoritarlanlsm, and
denlal of hostllity account for thlrty-one.of the forty-four significant
variables. Exclu&fng c0nblnatl§ns used as lnteraétlon terms these four var-
lables out of nine In the predictor set examined account for three-quarters

of the significant elements 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, plqs a
small body of research (Crumidy and Jacobziner, 1966; Oppel and RoYston,
1971; Cutright, 1973) suggest thaf being a young moﬁher has great signifi-
cance for child development. Crumldy and Jacobzlner (1966) have pointed
out that‘young mothers tend‘to see thelr Infants as dolls wﬁlch are allve.
The essence of dolls, we hazard, |s that they are not creatures In thelr
own.rlght but essentlially sources of entertainment for the person playing
at being a mother. Cutright (1973) has pointed to the hazard of Inhiblited
growth Into mature womanhood for the girl plus the probability of having
more chlildren 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 risk when thelr mothers were under eighteen years dellvery age.
The risk was evident In reduced scores on measures of helight, welight, 1Q
(Stanford=Binet, but not WISC), and reading; they were more likely to pre-=
sent behavior problems., More recent research by Belmont, Cohen, Dryfoos,
Steln, and 2ayac (1981) used data from the Collaborative Perlinatal Study,
and found no consistent evidence of adverse offects of maternal Immaturity.
Assoclated soclal disadvantages woroe the context wlthin which lowered ma-
térnai bge'prodﬁcéd-results.

Our findings, which treat a younger group of children, do not support
the ldeas that being a young mother, low delivery age, leads to discriminable

performance on thirteen developmental criteria between two and flve years of
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age. |If anything, a case can be made for delivery 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-
terlon varlance. The data constitute the basis for the grouping of variables
In Interaction regression aﬁalysls. bellvery age arranged itself into groups
separa;ed, for thelmost part, at above average levels and below those levels
as an emplirical, Inductive outcome. Our data, summarized in Table 7 shows
that several of elght signlflcant aée effects arose when mothers were around
thirty years of ége. This suggests that a complex of factors centered aréund
maturliy as a mother may be a toplc for consideration. Maturity, in this
case, meaning above average age, rather than belng merely beyond adolescence.

In the matter of related varilables It Is evident (see Table 5) that the
values which mothers hold at the time of dellivery, and thereby constltuting
base-11ne data for subsequent events, Influence the behavior of their children.
In the earliest years the Authoritarian Famlly ldeology scale and, in parti-
cular, the 1968 version of the Ernhart and Loevinger AFl '65 scale, accounted
for criterion varlance. This measure, which we have previously reported
(Jordan, 1968), oxpresses a dimenslon of authoritarlanlsm=1lberallsm, onc
In which, for example children's needs may or may not come before those of
thelr parents. The authors of the Famlly Problems Scale say that:

"A woman high on AF| apparently applles a punishment theory of
learning to problems of character development and child rearing;
the child cannot be trusted to choose his own foods, tollet

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 thils same data bank have found significant
curvilinear relatlionships between AFl values and the mother's age when age
Interacts wlith socioeconomic status (Jordan, 1968) and when age Interacts
with the mother's manifest anxlety level (Chovanec, 1968). The phenomenon
identlfled by Jordan was that as age Increased among low SES mother; author-
Itarfanism decreased untll ages 24-28 and then began to rise. But, at the
high SES levels authoritarianism steadlly decreased as age Increased. fhe
éhovanec findings were slmllar;rthat.ls; for highly anxlous mothefs, as age
Increased, authoritarlian attltudes decreased untll ages 30-33Iwhen éuthorl~
tarfanism began to rise with further advancing age. However, for low anxlous
mothers authoritarian child rearing values steadlly decreased as age Increased.
Both these reports support the maternal maturity hypothesis as a significant
factor to be conslidered In studying child development. And, concurrently
the age perliod when child rearing atittudes seem to change for the above men-
tioned sagments of the population of mothers (l.e., the low SES mothers or
the high anxlous mothers) 1s In thalr later 20's and early 30's. From Its
role In the present Investigation we conclude that the AFl values of mothers
extend thelr Influence beyond the parinatal phase-of child dovelopment,

The relationship Is that authorltarianism Is slgnificantly and neogatively
correlated with high child criterion scores. In Table 8 we sce the r's

for the AFl measure agalnst the criterla which are direct measurés of éhild
performance e.g. 30 months and later. The r's are relatively homogeneous
and the levels of significance vary as a consequence of the differing de-
grees of freedom associated with the éize of the sample used for each multl-

variate analysis.



. TASLE 7

LEVELS OF MATERWAL AGE AND R? CONTRIBUTION WHEN
WISHLY SICRIFICANT IN REGRESSION ANALYSES

Criterion Scsats Prisary Age Levels and Ascribed Varfance
(Intell.) (Limgwist.) Source rZ Smcondary o?
) Contributiqn Source Enntribut fon
Mos. PAR Intellectual 4} 13-3¢ yrs_ : 35-42 yrs. 18
Mos. PAR ldeation - ) 13-15 yrs_ : 17-42 yrs. ' .01
Mos. PAR Creativity Q) 15-34 yrs. : 15-42 yrs.
Mos. Ammons FRPVT ({§] 15-23 yrs. - 24-42 yrs. -n '
Mos. Preschl. Inventory - (1) ’ : ' 16,20-28 yrs. : 29-37,40.47 yre. w
Mos. Roehm Concepts ) 16,19-28 yrs. : 29-40.43 yrs. ©
Mos. Pl-Rs<nc. Vocab. (v) 16,20.2V yre. : 27-37.40.42 yrs
Mos. MPPSI Vucab. * - (1) 16.,19-25 yrs. : 26-17,40-42 yr<.
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Among the other subscales of the Family Problems Scale is Denial of
Hoatility. 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. |t 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 criterla. The relevant criteria
are those concurrent and subsequent to adminlstration of the FPS scales at
chlild age three years. Consultlng Table 8 once more shows the highly signi-
ficant relatlionship obtalning between the DH subscale and criterion scores.
All are highly significant and at relatively consistent levels.

In connectlion with maternal values and Increased delivery age there Is
the question of the relevance of the number of chlildren a woman has dellvered
and Its Impact on child rearing attltudes In general and child attalnment In
particular clted research (Chovanec, 1968; Jordan, 1968) suggests that values
change with age; but advancing age also tends to mean that women have more
children. The number of children a woman has borne |s a variable of Interest
In chlild development., It arises as tﬁe toplc of slze of a famlly or slbshlp,
and It arises In the Ilterature on blrth ord?r In children. In our data set
It exists for probands as birth order Iﬁformatlon. Such maferlal I's both
chlld-and mother-significant. Our Intent has been to deal solely with mother-

signlflcant tralts, but we wish to note that we are aware of the double - or
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aapigune mcaning of birth order data. Given an intent to deal less nar-

paely With naternal traits we advocate Incluston of blirth-order data In

ander cond lder the effects of multiparous states in women. Concelvably
’

provess of maturing as a woman, and the parallel or interacting state

the

of acquiring more children, can contribute to our knowledge of how maternal

traits tafluance chlldrens' development. Authoritarianism (AF1) certainly

alters we' time.

the Rondlg version of the Taylor Anxlety Scale, administered six moﬁ:hs

st partum was of some influence throughout the criterion serles. However
]

in ol o instance, that of the mothers' reports of language attainment

e pecham's (1959) interview Instrument, did the anxiety scale play a

ale. W that regression analysis, In which nelther 1Q nor the four FPS

ceales wet® Included as predlctors, anxiety scores were the sole source of

ari e Low anxlety scores were assoclated with slightly higher language

Ao res A more expliclt assoclatlon,but st!1]l within a weak model (Rz-.oz)

wan Nt e twesn highest anxlety scores and depressed lingulstlc scores.

e varlables emarging 88 of little utlllty as ascribable sources of

marltal status, the Fps scale Moratistic Control (MC), and 1Q.
In the vase of the MC scalo, doscribed by Ernhart and Loevinger as ''...con-

o ~ith impulse control . a lalsser faire Involvement,' a low and weak

wutim«hlp within an lnteractlon' term was evident at four and five years.

(ne CAse of 1Q tt is interesting to note that the Quick Test used to

cang rate 1 maternal 1Q is related to the criterion Full Range Plcture Voca-

oA criterion used at 30 months of age. This predictor was barely evi-

ot e Table 5) in 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 locus of attention tends. to be the F-
statistic and Its attendant probabllity. |In regression analyses the amount
of criterion variance attributable to the predictor remains in prime focus.
The low R2 values Iistéd in Table 6 are the pfoduct 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 exerclse to raise R? values to maximum levels It would have been
quite simple to incorporate a perinatal soclql class score based on occupa-
tion, educatlon; and Income source, already In the data archive Into the
predictor set, The effect of that however, In an Interaction mode!l would
have been to blur the intended concentration on the complex of'maternal
age at delivery and associated maternal traits. Under the circumstances

2 values are correlates of the uncloudad plicture of maternal

the attenuated R
traits and their influence on development of children over several years.
Our Investigation has examined the influence of a wide spdn maternal
age at delivery plus selected other maternal tralts measured post-natally
on thirteen psycholinguistic criteria from two to five years. Among our
hypotheses has been the nature 'of Interactlons and a prime role among them
for delivery age. iIn the flrst four énalyses of thg_scores from ;he Pre-
school Attainment Record there are many Intecactlbns (see Table 6). They
I 1lustrate several complex phenomena only realiw analyzable in regression
analyses. One Is the matter of complex Interaction terms. In the PAR

Information model In Table 6 there is the three-term Interaction (AFL

Anx * DA). The same equation also contains a non-linear term within an
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interaction; it 1s (AFl % Anx * DA3). In the first set of analyses, the
four PAR criterla, 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 Famlly Problems Scale predictors attenuates the role of ‘dellvery age,
but does not end It. In general, the models Qsed to account for the vari-
ance of the intellectual domain critéria are comparable to those created

for the linguistic criteria In the selectlo; of predictors and in their com-
binations as Interaction terms. |

Finally, we return to the methodological questlon which is at the
heart of this study, the question of the appllcabllity of the Koplyay in-
teraation regresaton model to study of human problems in development.

It 1s evident that there is a class of problems In which the contrlbu-
tlon of complex terms in regresslion models cannot be set aside. The terms
themselves may be composed of two, three, or more variables. The form of
the variables Includes the possiblllity of éubod and quadratic polynomials,
especlally when anthropometrlc data are the subject of analysls (Joossens
and Brems=Heyns, 1975). However, only the actual analysis, rather than
the nature of the problem being addressed, can show how benoflclal the In-
teractlons are as explanatlions of the varliance surrounding the criterlon.

The range of topics to which in;eraction analysis may be applied |s
wide. Problems suitable for analysls &re 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



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-
sténtive 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 thé investigator is willing to let the

data sort themselves out, In the best sense. . The investigator specifies
certain arbitra}y but not irrational cbnstraints and then allows the data

to aggregate and cluster on a mathematical basis.



46

Policy. In our view the Importance of age at delivery, especially in young

brlmlparae; lles in its putative implications for soclal policy. To some ex-
tent, soclety In any generation has little control over the age at which fe-
males can conceive. Menarche occurs much ‘sooner fn‘the late twentieth cen-
‘tury than |t did lﬁ previous generations. In females in the 1966-67 cohort

of the St. Louls Baby Study menarche appeargd, on the average, at 146.40 months
- 12.20 years. . However, Natgré-merely séts‘the-stagé; and it 1s the circum-
stances of decisions made by the young wlthin speci%lc sociai contexts which

lead to early motherhood. Quay (198f) has shown that adolescent pregnancy

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

and others are followed by parenthood. In the context of this report mother-
hood occurs within social settlng§ with meanings for both mother and child.

The challenge |Is to form policies for obstetric care and to ralse the educa-

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

assist mother and child through attention to nutritlon In early pregnancy fol-

lowed by sustalned attention to soclal stlmulatlon of the young child. In

the case of the latter action should be attention to stlmulating the child

through, for example, a program of home visltatlon In which the commonly held

view of lmnutablllty of development Is challenged. Thls policy ltem accepts

that lower-class orientation to human growth ls qulte conservatlve, and that
young, poor mothers can be taught that thelr action can stlmulate cognitive

growth, Slmultancousiy, we nced to stimulate mothers to continue thelr own

personal and academic growth. Avoidance of subsequent and lminediate pregnan-

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

soclal policy for young mothers. In the case of the policy clemcnts aimed at

mother and child the social matrix of the young pregnancy, rather than the
early gynecological age of the mother, is the element with the most social
implications. For young non-mothers we join Morris (1981) in asserting that the

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

We summarize the findinés 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 é useful fechnlﬁue to apply to the data.

2. Among a complex of maternal traits age of delivery Is a salient
influence on child attainment on psycholinguistic criteria between
ages two and flve. rHowever, we do not report that teeﬁage ls a
significant range among deilvery ages. In some respects the
opposite may be more llkely, with delivery age in the twenties,
and especially the late twenties, being an empirically generated
formulation of greater significance.

3. Among the ather traits in the predictor set the values examined
by means of the Famlly Problems scales were significant, In
particular, the Danlal of Hostl11ty and Baslic Distrust scales.
Anxlicty was also a significant predictor, The scales Morallstic
Control, and Conventional Social Role were not significant. Verbal
1Q's of mothers and thelr marital status at delivery were not
significant.

4. Interactions of variables within regression models were complex.

| _ ‘ . . .
High order interactions and non-1inear terms were observed. Mo
uniformly Influential element in tha interaction terms was observed,
although the slgnlflcant predictors were evident as discrete ele-

ments and as elements of Interaction terms.
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Regression effects were non-linear, for the most part. In selected
instances even complex regression models yielded low accounts of
criterion variance.

The thirteen criteria employed at ages two to five years were
classed as intellectual and linguietic. In both instances the
patterns of variables.identified as significant were comparable.
The domains were not, however, ]ncompatib!e as areas of chlld
development. |

Suggestions for public policy arising from the review of the
llterature and from original data of the St. Louls Baby Study
(Jordan, 1982) have been presented. Attentlon toc nutrition

in early pregnancy and attentlon to educatlonal and scocial

stimulation for young mothers and thalr chlldvan ars advocatead.
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