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Rationale" fOl" the Study 

Michele Harway, Ph.D. 

Sarnoff A. Mednick, Ph.D., Dr. Med. 
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The Prevention of Criminality 

3 

., 

Society devotes large amounts of energy and funds to the maint~nance of 
the apprehended offender and to attempts at Ii.ehabi 1 ita ti on. Cons i derab 1 e i n­
genuity is lavished on research on relatively ~soteric and technically sophis­
ticated treatments. New therapies from psycpoT'ogy, psycnjatr-y"and sociology are 
inevitably transplanted and tested on delinquent a'tjd crimtpal populati()ns. All 
of these methods have in common that they waJt for "'the! appearance of crimi nal ity 
before acting. In order to reduce human sufrering.a:nd theinc:reasingly" immense . 
burden to the communi ty, it is cri ti ca 1 that!; some proporti on of soci ety' s resources 
be devoted to finding ways to prevent the in~tial onset of the antisocial ",behavi"or. . .~ ~ 

Primary prevention centers on the ear~y identification of those in whum 
some interaction of biology, psychology and bcial conditions produce a p'redis,­
position to later antisocial behavior. Thos~ id~ntified as being predelinquent 
b.e.Fome c('i;ndidates for exploratory preventivel: efforts. Itis likely that this 
approach wi 11 prove most meani ngful for the small group of offenders' who produce" 

, the majority of criminal acts and the more s:erious criminal acts (Wolfgang, Sellin 
and Figolio, 1972). :i 

Ii 

Early det,ection. It is unlikely tha~i criminality will yield to blanket / 
interventions applied to entire populations i:(such as floridation of water). Al$o: 
since relatively small fractionsof the popu:lation becomeantisociar, it would / 
be wasteful and unfair to subject those not hat risk to interventions. In addition, t'~,: 
the interventive procedures may actually entlail risks and be psychologically 1"0-
trusive and time consuming. ~ , i 1 

Ii 
For these reasons interventions shouTd be restricted, to individuals at 

high risk fot' evidencing antisocial behavio~[. As a consequence, a first stell 
in the d,evelo, pment,' of primary pr,eventi,on me, ~!hO,dS must be to devi se assessmenf 

"'procedures which will effectively select thei f,~ttureantisocial {ndividual 1/ 

(It should also be painted out that if such Ilearly distinguishing characteris!ttics 
of the future criminal.can be ~den~ified, t~le$e may help sugge~t 'inter~ent~qin 
~roce~ure~.) Prospect~v~ longltudlnal r~se9frch can make a valld contrlbutl~/n 
WI thls process pf devlslngearly detectlon)!pr~~~~ures., &, ' il 

Problems. in res'earch.How do we go Jboutdevising procedures for th/e 
early detection of the future antisocial indivi,dual? Almost all the J 
research whfchexistsin the literature on ¢r,iminality begins with the 
apprehended or incarcerated delinquent criminal., It may be difficult, however, 
to identify precursors of antisocial behavior through studies carried out with 
individutils who have lived through the process of becoming and beingant;social. 
The behavior of these individuals may be marked1,yaltered in response to th~ 
correlate's of the, criminal life, such as educational,. economic, and social fa,lure, 

\\ 'drug and alcoholinge~tion"institutionalization, abd anomie and alienation from 
1/ soci ety. In research wi til non-crimi nal s thesesaUle factors 5jave been shown to 
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measurably affect research results. If We could find control groups which were 
equated with criminal groups for all of these correlates of antisocial behavior, 
then observed differences cou"ld conceivably be useful",;;n the early detection of 
criminality (barring maturation factors). But in reality such control groups 
are not readily available. Consequently, when we compare criminal s "and "'law­
abiding citizens it is often difficult to judge what portion of the reported 
differences have unique relevance to and cou,ld forecast criminality and which 
may be ascribed to the consequences of being a criminal. 

A good example of this type of confounding is demonstrated in a study by 
Silverman, Berg and Kantor (1966). In 1964 Silverman had observed acute and 
chronic schizophrenics on measures of perceptual scanning and qoncept formation. 
The acute and chronic schizophrenic groups differed widely, however, in their 
duration of hospital stay. Concern with this factor, and a desire,to evaluate 
the possible effects of institutionalization on the obtained relationship, led 
Silverman, Berg and Kantor (1966) to take the uni~ue step of repeating the 
same tests with 50 long-term and 50 short··term non-psychiatric prisoners at San 
Quentin. All the prisioners were felqns relatively free of psychiatric problems. 
The acute schizophrenics were matched with the long-term prisoners, and the chronic 
schizophreni cs were matched wi th~ the long-term prisoner.s for 1 ength of i nsti tut­
ionalization. They found that '~he differences observed on these conceptual and 
perceptual measures between the s:hort-term and long-term San Quenti n inmates 
were almost precisely the same as those differences observed between the acute 
and chronic schi'zophrenics. The mean scores for the imprisoned and the hospitalized 
were almost identical. liThe failure to observe noteworthy differences between 
them (the schizophrenics and the prisoners) indicated that exaggerated perfor-
mances on these procedures are not pathognomi c of parti cul ar types of schi zophreni a ... 
comparable response patterns may be found among non-schizophrenics who live in 
a similar environment" (p. 656). Psychological measures of perception and con- " 
cept formation may be influenced ,in important ways by prison institutionalization. 
If we try to find methods of ear~:~1 detecti on by exami ni ng crimi nal s who have 
been eXl'posed to pri s:mer experiences, differences between them and <;ontrol s may 
(at least in part) be a function of the institutionalization that they have 
suffered. ~ 

Studies of the biochemistry and physiology of criminals which make use 
of populations who are incarcerated or have been incarcerated may find their" 
results heavily influenced by the exercise regimens, the special nutritional pro­
grams, and the stresses and strains of life in prison institutions. But prison 0 

is only one type of deviant influence which some antisocial individuals experience. 
As indicated above, drug and alcohol ingestion, economic deprivation, socjal 
skewness, disturbed family life and educational disadvantage are "only som~ of 
the other correlates· of delinquency and criminality which could produce differences 
between antisocial individuals and controls. These differences are, in the main, 
consequences of the life of the antisocial individual and could not be used as 
predictors of future criminal behavior. 

Reports fY'om interviews with fami,Jies of antisocial individuals might 
also be biased by the fact that their child is an acknowledged criminal. Families 
may be either defensive or bell igerent, but in any case may testify in an a1tered . 
manner from that which they -would have showll before the child evidenced criminality. 
If ,we observe disturbances in the family relationships or even breakup of the 
family, we might be tempted to assert that this is a possible cause of the 
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antisoc~al behav;or;.but we should also be alert to the possibility that it is 
t~e del'nque~t behavlor of the offspring which has been responsible for th 
dlsturbance ln the." family. e 

. Need for proseective longitudinal research. These considerations su est 
~hat It.wou~d be u~wl~e.to attempt to search for early detection characteri~iics 
y.e~amlna~lon of 1ndwlduals already involved in a pY'oblem lifestyle The 
c~lmlnal l~ ~o ch~nge~ by the criminal l~festyle--the drugs, the alc~hol, contact 
Wlt~ ~he crlm1nal Justlc~ system, th~ ;braln damage potentially suffered in violent 
e~plo es--that some portlon of the dlf'ferences between criminals and controls rna 
slmply reflect the ~onseq~ences of th€~ criminal life rather than antecedents. y 
ihe~~fore, ~e.must ~ntensl~ely assess the criminal before he or she becomes exposed 
o es~ cr~mlnal.llfe varlables •. This means examining a young non-criminal 

populatlon lntenslvely and followlng this population until one can register who 
among them have become criminal: Then one can go back to the original intensive 

f
assessment ~n~ see what.early llfe chara~,teristics distinguished the criminal 

tom law-abldlng CO-SUbJects. 

d . For a more co~c~e~e ~xamp~e~ if we wished to develop ':methods of early 
etectlon of ~he recldlvlstlc crl'!11nal, we might first intensively examine a 
la~ge popula~lon of ~chool age ~hl1dren. By following" this population for a 
sUltable ~erlo~ of tlme a~d.r~glstering the apprehended~ffenses as they occur, 
we coul~ ~d~ntlfY the.recldlvlsts among them .. We would th~n be able to l'eturn 
to the ln~tl~l ln~e~~lve.assessment and determlne what combination of premorbid 
c(~~r~cterlstlcs dl~'~lngulshed the recidivist. This combination of characteristics 

1 .1~ ~roves repllcable) could then be used to select those likely to be future 
rec~d~v~sts from a new popula~ion of sc~ool age children. These "likely" future 
rehCldlvlst~ ~ould then be subJected to lntervention proc~dures aimed at reducing 
t.e ~rob~blllty of recidivism. As mentioned above the icharacteristics which 
~lStlngul~h these individuals might produce hypoth~ses t:egarding methods of 
lnterventlon. I 

Altnough this procedure can be outlined in one paragraph, it ,represents 
a long, difficul"t"and very expensive process. 

Utilizati~n of existing'longitudinal studies. 

D 

While it is ultimately necessary to initiate some longitudinal research 
such as that ~ketched abov~, there are prudent steps which should be taken 
before launchlng s~ch.masslve.und~rtakings. In the United States there are a 
large number of eXlstlng 10~gltudlnal projects which,have been active for many 
years. SO'!1e of these rya~e lnvolved extremely intensive long-term assessments 
of the perlna~al, c~gn1twe, persona,lity, family relations and even physiological 
status of thew sU~Jects. Subjects are frequently very well identified. and followed 
cl?s~ly by the.proJects. In many instances a researcher could determine the . 
cr~mlnal behavl0r of such a population and then be in a position to describe the 
Chlldhood and youth characteristics of these offenders. Note that it is not· 
necessary that the ?rigi~a~ long~tudinal researchers. have a,nynotion that their 
work co~ld be used 1n c~1mlnologlcal research. What is needed is an identified 
populatlon of some conslderable size which was intensively examined with relevant 
measures at some early p()int in their 1 ives. . . 
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We will relate one example of how this kind of uti-1i~ation of an existing 
longitudinal project has been successfully attempted. In 1946-Jqmes W. B. Douglas 
instituted a massive birth cohort study including 5u362 children bD~nin the 

" Br"itish Isles between the 3rd and 9th of March, 1946. Over the course ~Df their 
development this cohort has yielded a rich harvest of information which has<been 
of critical importance to the shaping of English policy in education and social 
welfare (Douglas, 1975). 

, 
As might be expected, the cohort's progress through elementary and high 

school, as well as occupational selection, has be~n carefully monitored. More 
recently, sociologist Michael Wadsworth (l975) described the patterns of d~lin .. 
quency of the males in the population. Taking advantage. of the project's data 
file, Wadsworth noted that those who became delinquent were overly heavily repre­
sented among individuals who hR-d suffered early emotional deprivation. Stimulated 
by a world literature suggesting an association of' autonomic nervous system 
"sluggishness" and antisocial behavior, Wadsworth,(l976} also found a strong 
rel ationshi p between a pul se rate taken by schooliphysici ansduring a heal th exam..: 
ination at 11 years of age and serious delinquency assessed a decade later. These 
two results must be viewed as being of extreme importance for criminology, both 
because the predictor-criterion time span of a deca~e is impressive, and because 
the finding is produced in the context of a total birth cohort. As illustrated 
by the Wadsworth study, older longitudinal project:s could be utjlized to explore 
questions which might inform the design of new longitudinal undertakings. 

1 ' 

Wadsworth's example suggests that it may be frui tful to identify exi sti ng 
1 ongi tudi na 1 projects whi ch are we ll-sLi ited for seconda ryana lyses. One of the 
goals of the study described here was the identification of such projects. 

I 

Methods of Identification of U.S. Longitudinal Rese.arch 

The study which we have just completed invo1
1
:ved a survey of existing 

longitudinal research projects,and a compilation of U.S. longitudinal research 
which lends itself to the investigation of the ante.cedent factors in delinquency, .. 
criminality and reCidivism. , Such a compilation is supplemented by commentary" 
about how the studies might be utilized in criminogenic research. The compilation 
and commentary are presented in the following chapters. The process we utilized 
for the study is delineated here. .' 

II \) 

Procedure. The first problem ,'we faced was delineation of criteria for 
the inclusion of projects. After cori1sideration of the different types of long;­
tudi na 1 research and thei r advantagesi and di sadvantages, a taxonomy of projects 
was ,Oeveloped. The taxonomy, whi'ch a.1so fanned the ,basis for a table of contents 
for this volume, is provided in Table L That is, the taxonomy is organized to 
accomodate the 16ngitudinal projects included in thts volume. 
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Table 1 

Descriptions of Longitudinal Research 

A. Correlative Longitudinal Research 
,7 

1. Nonnal, Repres~ntative Populations 
a. Bi~th Cohorts 
b. School-aged and College-aged Cohort~ 
c. Military Cohorts 
d. Adult Cohorts 
eo Community Cohorts 

20 Non-representative Populations 

a. Normal Cohorts 
i. Birth Cohorts 

i;, Pre-school Cohorts 
iii. School-aged and College-aged 

r, 

ivo Adult Cohorts 
v. Aged Cohorts 

vi. Marriage a~d Family Cohorts 
b. Specialized Cohorts 

i 0 Perinatal Damage 
ii. Mental Patients 

iii. Delinquents and ~riminals 
ivo Children at Risk 

Vo Disadvantaged Studenti 
,.' 

vi. Special ~hildren -,.-

B. Experimenta1- Manipulative Research 

Cohorts 

1~\ 

7 

H 
ff 

/l 

. D~scripti~n of Taxonomy ... Our intention was to include as broad a range of 
10ng1tudln~1 proJects a~ ~ossible. Therefore we decided to define longitudinal 
r~search Sl~P~y as requ1r1n~ som~ asse~sme~t of subjects from a defined popula­
t10n at a mlmmumof two pOlnts 1n thelr llVes. 

We included follow-uR studies, epidemiological and retrospective studies, 
as well ~s other mqre traditional longitudinal studies. We also included projects:;~'\ 
~hether the.y were o~going,.com~l~:ted or ~ust beginning •. Th~ taxonomy displayed 
1nTable 1 1S orgamzed p~lmarllY: accordlng to chatacterlst1cs of the sample studied 
rather t~an by.method?10g1cal ap~toach.except ~pr the two large categories of 
Corre1atlVe and Exper1mental-Mam:pulatlVe Research. ,2\ It} 
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, Correlative Longitudinal Research includes stud~es"where outcome character-
'istics of the group under study are correlated to prevlOusly measured antecedent 
facto~s. This contrasts with Experimental-Manipulative Research whi~h involves 
the implementation of an intervention for one part of ~ population wlth the re­
mainder of the population forming the control group. 

Under the two broad methodological headings are categorizations of types 
of cohorts as described below: Normal representative populations~ The normal 
representative populations mentioned in the table tend to be large (in the thousands), 
or to be randomly selected samples from a larger population. The birth cohorts 
are defined by all births in an area within a given time period (typically a 
year). Birth cohorts very often include all births at large obstetr,raa:L depart­
ments fora period of some years. School-aged or college-aged cohorts usually' 
represent all students inan existing class, for example, all kindergarteners 
in a county during a given year, or all college freshmen in a p3.rticular region. 
Military cohorts might include a study of air pilots during a specifi~d era. 
Adult cohorts would include large unspecified groups of adults such as a random 
sample of residents ()f the state of Nebraska. Community cohorts w,ill take all 
individuals of all ages living in atsiven moderate size community. 

~. "(~.;J 

Non-repr~sentative pop~lations include s~mples selected in a no~-~and?m 
fashion from a:, larger populat1on. Thus,adults,who volunteer for partlclpatlon 
in a health study would comprise a non-representative population. This category 
is further .$.ubdivided into normal and specj,a"l;~ed~cohorts. Norm~l ~ohorts can be 
defined by their ages, as were the representatlVe cohorts. Spec1allZed cohorts 
are those groups which are selected for study because of some specific char~cter­
istic. of interest. Studies of perinatal,damage cohorts may be of some spec1al 
interest since such early possible cause,s of brain damage might very well ~e re­
lated ,to later impulsive antisocial behavior. F.ollowing up a population.w1th 
pregnancy difficulties, abnonQal delivery conditiorsorneonatal neurolog1cal 
difficulttes permits one to assess the criminologic consequences of these early 
disturbances. Groups of men~~ patients can be studied to determine the relation-
ship of mental illness to antisocial behaviori , 

Long-term study of delinguentsand criminals·can provide information on the 
probabilities of recidivisiii":"";, If the clients are intensively ,examined e~rly in 
their criminal career, then the relationship between these early signs an~. follow­
up status can suggest signs predictive of recidivism. 

Of particular importance"in this~lroup"of specialized eoh~rts is the group 
~f children at risk. Such ~hildren might be selected to be at r1sk because of 
antisocial behavior in their parents, because they belong to social groups which 
have a high propability of criminal or delinquent acts or because of other factors 
which predict to their later criminality. A9reat advantager:of the;-:],isk design 
over the study qf normal, representative popul atioJls is the higher yield of a~ti-
social individuals incthe study. This~means that in order to eventually obta1n 
a sample of criminalsofagiven size, one can begin with a smaller total cohort. 
This can be of gY'eatimportance if time-consuming assessments are' envisioned. 
Disadvantaged students would represent one group of children who are seen by 
researchers as being particularly at risk for a variety of unfortunate reasons 
such as poverty,un'employmentand lower educational attainment. Spe~ial children 
(a term used 'in education) ,are selected for study because they are glfted or 
because they. are hyperk i neti c. Si ttl 

o 

o 

() 

f 9 

Examples of these types of longitudinal research may be found in most of' 
vthe chapter of thi s report. 

/,1 
y 

~. .Contact~ng th~ projects. Subsequent to the development of the inclusion 
cr1 ter1 a descr~ bed W1 ~h . th~ above taxonomy, we set out to contact projects. Si nce, 
our !ocu~ was1nter-dl~clpl1nar~, we published notices soliciting. information about' 
long1tud1nalresea~ch 1n approx1~ately 20 journals and newsletters in the fields 
of psych?logy, soc1ology, educat1on'ocrimino19gy , medicine, social welfare, psychiatry 
and publ1C health. We also contacted professlOnal organizations. We sent posters 
to ~ll of the dep~rtment~ ~n major med~cal schools, to departments of psychology~ 
socl0logy, educatlon, cr1m1nology, soc1al welfare, and public health in 100 universities. 
W~ also wrote personal~etters to 396 invidivuals involved in longitudinal research. 
F1nally, we conducted e1ght ~omputer searchers to identify completed and ongoing 
government-funded proje.,cts a'nd to identify any projects which mi ght not otherwi se 
have come to our attention. 

. .. Our next step w~s to id~nti,fy~roje~ts which we considered as being of 
slgn~flcanc~ for ~tudY1ng poss1ble etlOlog1cal variables in criminology. The criteria 
con~ldered ~n mak1~g this judgment were: size, age of the cohort studied, breadth 
?f.1ryformat1on ava1lable, possibility for follow-up and type of variables in the 

a 1nlt1al assessment. . 
;\,' Ii 

We next visited a numb~r.of projects which had been identifieq in the previous 
step. T~e.p~rpose of.these.v~slts was to get a better first-hand familiarity with 
the ~osslb1l1~y of d01ng cr1m1nological research with each data file. We were 
par~lcularl~ 1nterestedin materials which might not be available in published 
art1cl~s: .1.,!.;,.)we wanted to generate a complete picture of data gathered, of 
access1b1llty;-of ~ase of conducting follow-ups, (for example, to ascertain whether' 

.addresses were ava1lable on the cohort), and to assess the investigator's attitude 
toward collaborative work. 

As we publicized our survey, we received many reprints, letters, bibliographies 
and other written material. Our next step was to catalogue and prepare for computer 
processing cri~ical.aspects of the entire set of written materials. A coding 
scheme .w~sdev~sed 10 order to f~cilitate the identification of relevant projects 
fat' cnm1nolog1cal researchers w1th special interests. After all the coding was 
d?ne, Vfe had t~ecppabi1 ity of 1 i s ti ng all projects whi ch, for example, studi ed 
b~ologlcal vanabJe:s; they could further be broken down by age of jniti,rl assessment, 
SlZ~ of coho,rt, gender, etc. If it were of interest we could identify a list of 
proJec~~ of.at least 500 seven-year-olds assessed for reading ability. We could 
also de'\:'@lJ.T1lne whether the state where the subjects reside is a state where the 
identification of criminological data can re.adily be made. . 

" (:;' 

. The followi~g section" pr~sents som~ Of the chara~teristics of the 380 projects 
1 n,.,our computer flle. The QroJect descn pt1 ons from WhlCh our codes were abstracted 
did not a~ways contain infrj.""ation on all of our coding categories. Thus the 
t~bles Wh1Ch follow do not always sum t, 380 projects. 

, ' , 

Characteristic~ of the projects. 
. ~ "6 

,'. . A 'total of'. 380 p~ojec~s were. id~nt?ified. Of the 380 projects, the great majority 
(279) were studles Wh1Ch ~ldnot· lnvolve c9ntrol or comparison groups (Table 2). 
Moreo~er, mQstof the proJects had ~ duratlon of less than 10 years with a median 
durat10n ,of 5.4 ye,ars., Dnly 24 ~ro~ects had ,been .inexistence longer than 20 
year:s (See Tab~e 3.) A lar~e maJon~y of the proJects (245 or 63%), studied individuals 
25 years ,of age and unfJer w1th a med1anage£jof12 .. 9 years at inception. () 

D. ,0 
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(See 'Table 4 for a complete distribution.) At the time of the last follow-up 
the median age of the subjects had ri sen to 36.5 years (Tab1 e 5). 0 C> 

Some of the cohorts were sampled from 'geographical regions of the United States 
(e.g., Northeast). Others drew their samples from individUal states and the 
District of Columbia, while 14% of the projects sampled individuals from the entire 
United States. A number of the U.S. investi~ators studied populations in other 
countri,es (the exact number of projects for each location is detailed in Table 6). 
The, type of cohort sutdied varied considerably. High school-aged and elementary- , 
aged children when combined acco~ntedfor 28% of cohorts (13% being elementary-
aged chi 1 dren). Communi ty cohorl:s ,pregnant women cohorts, and preschool groups 
were relatively rarely studied (See Table 7). Adult (not further specified) co-
horts represent the largest single category (26%). The greatest number of project 
directors (55%) selected normal subjects in contrast to a psychiatric population 
(15% of data files), delinquents (4% of files), or drug or alcohol abusers (5% 
of files}. Table 8 includes the distribution of subject selection criteria for 
the projects. Most projects (73%) studied both males and females (Table 9) with 
21% looking at males only as contrasted to 6% studying femalesonly.jl.lmost 
one thirdbf the projects had relatively small samples (less than 100}-"vJhile pro­
jects of over 500 encompassed just over one third 'of the total "projects surveyed 

. (Table 10). ' 

As noted earlier, most of the projects began with normal subjects. However, 
of those projects studying deviance as an outcome (N=279), the largest number 
(40%) focussedon psychiatric behavior; deviance in socj,al sit!J~tion~~\'1C1?,s~!Jdied 
by a much smaller number (17%). Drugs or alcohol use (16%) and antisocial behavtor 
(14%) Were other important areas of concern. See Table 11. 

q In order to determine~:'the variety of measures included in each data file, 
tabulations" were completed of the types of antecedent measures and the types of 
outcome measures studied. Antecedent measures included the information collected 
on the sample at the initial contact, while outcome measures were those assessed 
at follow-up. Tables J2 and 13 display the frequency with which both typesof 
measures were used. Thus, 85% of projects assessed demograph1c information on 
the samples as an antecedent variable while 65% included psychological measures 
of persOnal',"ty . Of the projec, ts, 48% examined socioeconoj11ic/family varia. bles. D r::\ 
Neurological variables were the least frequently studied (only 17%). When out-~ 
come measures were studied, they most frequently were demographic (54%) and psycho­
logical/personality (50%). Neurological olJtcomes were rarely studied (8%). 

,=-, 

Table 1.4 presents information on the antecedents measured in the projects 
for each type'of outcome: observed. The table could be useful fOr investigators 
seeking projects with specific outcome and antecedent measures. Thus if one were 
interested in school outcomes fqr chi,ldren wi~h sociocultural or demographic, 
deprivation or with neurological deficits, the existence of projects with these 
measures could be determined from Table 14. By correspondence with the volume 
editors, the projectsoof interest could be identified. 'Tables 15-19 present 
type of antecedent measure studied as a function of other characteristics of the 
project such as type, I~ge, ,and size of the cohort, types of subject selection 
and type of ,;research design. ' 

The data which we have presented above in the tables were intended to be 
descriptive of\:J;:critical aspects of the longitudinal projects we identified. The 
table,s are pres~l1teq'inorder to inform individauls interested in doing secondary 
analyses regarding the wealth qf ,suitable data clJrrently available. As we dis­
cussed ~9rlier,~oneo'of the intents of this volume is to encourage better utilization 
ofexistlng 1 on'gitu,dina1 files. In the chapters which follow we present detaile,d,~ 
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description of many of these projects. 
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Table 1 

Descript'ions of Longitudinal Research 

Correlative Longitudinal Research 

1. Normal, Representative Populations 

a. Birth Cohorts 

b. School~aged and College-aged Cohorts 

c. Military Cohorts 

d. Adult Cohorts I) 

e. Community Cohorts 

2. Non~representative Population~ 

a; Normal Cohorts 

. ~ 

~'. 

i. r~Bi rth Cohorts 

i i. Pr,~-school Cohorts" 

ifi. School~aged and College-aged Cbhorts 

iVa Adult Cohorts 

v. Aged Cohorts 

Ni. Marriage and Family 'Cohorts 

b. Special ized Cohorts· 

i. Perinatal Damage 

ii .. ~ental Pati~~t~ 

~iii.Delinquents ahd Criminals 
o .. 

iv. Children at Ri;k 

v. DisadvantagedStudents 

vi. SpecialC~jldre~ 

B. Experimeh~ . .lll""Manipul ative' Res'earch :~ 
.. ~) " 

12 

o 

Q 

(1 

() 

o 

" 

o 

,. . 

Q 

Table 2 II 

Number of Studies with Control Gr'ol!ps* 

With Controls 

Without Controls 

N 

101 

279 

" 

% 
- (J 

26 

73 

13 

*Fol""many of the studies, control groups for sg:ecific analyses 
are drawn from within the cohort~ 

~\ 
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Table 3 

Distribution of Duration of Studies 

Duration (in Years) 

o 

1-10 

11-20 

21-30 

31':'40 

41-.50 

51.;.60 

61-70 

Over 70 

N 

75 

195 

44 

'f3 

8 

1 

2 

til 

<!3' 

'0 

14 

o 

'.,~ 

l' 

% 

22 
0 1.) 

58 

13 o 
4 

2 0 

o 
4 

() 

"V 

0 
f I, 

C'7 

0 

o 

.1 
o 

',il " 
(fJ 

Table 4 

Di'stribution of Age of Subjects at Inception of Study 

'~Age of SI~!Jj ects 
(dIn Years) N 

0 43 

1-5 43 

.9 6-10 \~ 
27 

. , 

11-1'5 45 
,.,;:';j 

i/" 16-20 67 
/;c- .::; 

21-25 ~t ,i) 
20 

~~, 

2'5-30 5 

. 36-40 3 

41-45 3 

46-5.0 2 

51-55 3 

.;{ , 56-60 3 
C,\ 

1.;\ 

61-6.5 9 

Q 

15 

0 

0 

% 

11 

11 

7 

12 

17 If 

5 
ff 

1 

1 
~ i 

1 

1 

{?1 

1 

2 
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"0 

G 

~ Distribution 

Aae of Subjects 
""( In YearsL-

0 

1-5 

5-10 

11-15 

16-20 

21-25 

26-30 

31-35 

36-40 

41-45 

46-50 

51-55 

56-60 

61-65 

66 ... 70 

71-75 

76-SD 

Bl-85 

Over ''85 

\:; 

Table 5 , 0 

of Age of yUbj ects 
d / 

! 

I ,1 
ff 
II 
H 

C' 

-', 
.1'·-' 

'" 

<:> 

16 

at Completion of Study 

N % 

24 10 

27 11 

2:: 10 
~, 0 

" 24 10 
() 

54" 22 " (.l ~ ".- ",.'J' ~-;;!J 

~~,!>: ':; 

T2', 5 
~~/J 

9 
~" 

4 

6 2 

5 2 

4 2 

3 1 <:l 

Ii 3 1 
/) 

13 5 
," 

"15 6 
f~ 

4 2 

2, 1 

5" 2 

1 4 

13 ~~ 5 

'(j 

~~ ___ ,.I._.t"' ___ '_' __ ~_~' ___ """-____ ~~~~~;:;:;;LQ~"~';-:;';"-' 

" 

17 

Tabl e 6 

Location of Studies by State or Region 
o o 

State N State N 

Arizona 2 New York 32 
I;" ~.~"::" 

(l 
Ca 1 i f9rnia" " 22 Ohio 4 c 

'if 

,Colorado ,. 
1 

, " 
Oklahoma 2 

Connecticut 16 Pennsylvania 12 

o District of Columbia 1 Rhode Island 1 

F"lorida 5 Tenne,?see '" 1 
a 

Georgia i 
~ 

Texas 8 

o Ha.waii 1 Virginia, 3 
:, 

IO~la 
, 
I Vermont 2 

III ihois 15 Washington 1 , 
\ 

Indiana 1 
co (1 

WiSconsin 4 f! , 
I 

Idwa 2 vJest Virginia 2,. 

Kansas 20 

o Kentucky 1 
Region 

OJ 

r~;dwest 5 
LOllisiana 3 

Northeast 7 
{b Massachusetts 15 ,. 

Northwest 2 
o ~lary1 and 13 

Southeast 3 co 

Michigan 11 

r·1i nnesota 7 
Gl "Southwest 4 " 

United (States (Overall ) 52 
Missouri 16 1-;. 

Nebraska. 4 Fore;9n 31 
North Carolina 3 

New~ersey 
'" 

5 

New Me,xico 3 

o 

-"'-;"!;.~~ ..... ~Jt:;~.,,,~ 
~ 
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Table 7 

Oistdbution "9f Typ', of Cohort 

Type of Cohort 

Bir~r cohort 

Pre-school 

EH:menta ry school 

G High SchoQl 
(J 

. Co 11 ege 

"Pregna.nt women 

Mil:..itary servi ceor veterans 

P,l~ u1 t cohort 

Community /b 1 ock;:-

Other 

N ' 

.27 

19 

59 

38 

15' 

32 

101 

8 

67 

('.r'. 

18 

% * 
7 

5 

13 

15 

10 

4 

~ 

26 

2 .. 

11 <0 

* Perc.entdoes not total 100 as some projectso' fall into more than one category. 
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Table 8 

( # 

----•• .;<~-

19 

Distribution of Subject Selection Criteria 

o 

Criterion for Subject Selection 

Normal 

Psychiatric 

Children at risk (Psychologital) 

Children at risk"JSES) 

Perinatal damage 

Adult at risk (Sociocultural, Psychological) 

Adult at risk (Medical, Physiological) 

Antisocial (Delinquent) 

Antisocial (Drug &ealcohol abuse) 

Twin 

Other 

* Percents may not tota.l 100 as more 

o 

'\ 

"~I 
than ~I;' ne 

,I 

\ 
J 

N 

212 

57 

32 

20 

10 

7 

25 

15 

18 

4 

25 

,) 

classification may apply. 

II 

% * 
55 

15 

8 

5 

3 

2 

7 

4 

5 

1 

7 

o 
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(~" Males only " f f k 

Sex of subjects 
Ii 

'/ 

,1 

I 
,; 

Females only l 

Both mal es a'nd 1 
II fema es 

f! 
l 
Ii 

II 

,z· Total numbr·" of stuules 
"male subjects I 

Tota 1 number. of sltudi es 
female subjecty 

Ii 

irycluding, 

including 

Note: In 12 ofil the projects, sex vIas unspe,~if;ed. 
I . 

}1 

o 

/') 

/J 

o 

76 

23 

269 

345 

,292 

20 

21 

6 

73 

94 

79 

o 

,I 

o 

I 

o 

,0 

o 

a ., 

() 

Q 

() 

o 

\ 

o 

o 

o 

'..::,', 

Table 11 ,,~ 
" \' 
\\ 
~\ 

Distribution of Substantive A~eas of Research 

Area of Researc1 

Eduda ti ona 1 /occup~,t ional achievement 
, ',I" "'" 

Soci~l/re~ation~hip adjustment ~u 
1) \\ 

Anti~oc;al behavior 
I, 

Drug~/alcohol 

i: 

Neur!:> log i ca 1 
il 

Heal:th (Physio)og;cal) 

Other 

N 

10 

47 

39 

44 

106 

11 

19 

3 

21 

% * 
3 

.1 

I ;J, * Percent does not total 100, and some projects fall into more than one category. 
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Size- of S~,mp 1 ~ 

Under 100 

1 01 ~500· 

501-1 (;: .. 0' , --

Over lOOO 

o 

if 
~~" 

o 

\) 

'0 

.~' 

= 

c 

~' ~:"~ ;;: 
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Tab1~ 10 

Distribution of Sizes of Samples 
.~~ 

N 

119 

" o . 
4-6 

80 

I.' 

f) 

c 

I) 

'" 

o. 

22\ 

% 

32 

33 

13 

22 

o 

Ii 
II 
II 

<> 

\\ i 

II 
II 

\1 

II 

.8 

~ 

~
~.~ .. 
.,1 '~ 

11 .. , ~ 
,I 

o 

;.Jp 

o· 

o '" 

'0 

o 

o 

a " 
~;;: 

,;! 

,. 
"-~.~",-"",,,,,,,,,--,~,,,-,,,,,",,. -- . 
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Table 12 

," 

olstricut;t.;n of Antecedent r-1easures Studied 

Ant~cedent IlJea~~ n 

'-' 

P,hysiOlogica1, Neurological 

Psychological, Cognitive 

PS'ycho 1 ogi ca 1;6 Personal i ty(} 
!~ (; cJ 

Socio/Family 
,. 0 

Demographic 

SchoolfEdu2ational 

Medical 

· .. ·DeviaO,t Behavior 

Othtfr 
o 

o 

o 

,f 

47 

148 

250 

.,184. 

327 

108 

148 

1413 

110 

" , f( /; 

o 

23 

12 

38 

'65 

48 

85 

28 

38 

38 

28 

r,(1 T\ ...: 

*Percent does nc,t total 100'9-5 some prQ'J ect~ 4'el1 . i ntomore than one caote~or,y . 
• I 

(il U 

i3 
@ . 

s C). 

':", 

'0 

Ie:, 

" 

I 

I. {,:. 0 .. 



Studied' Di stribution of outcome Measures ," 

Outcome Mea,Sures 
, 0 

Physiological/Neurological 

Psychological/Cognitive 

Psycho log; cal /Persona 1 ity 

So:: i 0/ Fami 1 y 

Demogt::aphic 
" 

~chool/Education 

f1edical 

Deviant Behavior 

Other a" 

a 

.. ! 

c.o o 

(i " 

, ' some" pro'jects * Percent does not total, ",J, 00 'as', 
o ," 

::;"'(! " ,-r.' 

o 

N 

30 
, D 

104 

192 

116 

209 

69 

103 

119 

52, 

8 

;>:,' 27 

80 

30 

,:17 
20. 

,27 

31 

14 

o 
" 

o 

o 

o 

<> ' 

:6 

\\ Distribution of AntecedentS MeasU"yied Jar Each Type of Outcome Observed 

(In,P~rcents) 

1able 14 

(cognitive) 

Phys i 01 ogi ca 1 (Neuro 1 ogica 1 ) 
'II ", 21 

" 

(Personal i ty) 

Outcomes: 

4 ,3 

12 11 

23 20 

15, 22 

3 

12 (.l 

1 

14 

16 

14 

6 

9 

,3 

8 

1 

(: ::.< J: ',"'r.> . 

SI0ci ocul tar"?' 23 ,'" 23 

18 

14 

27 22 

22 

14 

11 

24 

18 

13 " 

24, 

8 

14 

11 

24 

o",Qemographfc 

,Sc:hQol 

Medical 

Deviant Behavior 
," . \.-1 

Other' 

1 

3 

7 8" 

TO '10' 

3 

3 

2. 

3 

8 

2 

5° " 

1/ 

6 

1 

4 

4 

25 

3 

4 

5 

11 

18 =. 

Note: 

o 

.. Col uinnpere
e 
n t(t9Ja 1 to 1 001; ~e,(c ept tor round i n9 error) . Thus. of the 

proiects wlli ch "tll'dji;ed. SC hoo 1 outcomes. 16%. e~ami ned psycho 
1

09 j Ca 
1 

(personal1tY) antec,edents and 14% studied socicituliuralantecedents. 

,0 

c .,,~ . 

", tl ' ~"' 

8 

8 

1 

26 
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Table 15 
t:-

Distribution of Antecedents Measured for Each Type of Cohort Studied 

(I. ' 

.£I.r.tecedents 

(\ 

o 

Physiological (NeUrological) 
o 

Psychological~(Cognitive) 

(l,p Percents) 

B 

-I-J 
s.. 
o ..s::: 

8 

Type<:f Cohort: 

5 

r--
o 
o 

..s::: 
() 
II) 
I 

~ 
0.. 

3 
.~ .cP'-?" 
~lt', ' "",) 

r8'(l.q.,16; 

II) 
,t:: 

~ 
./!1 
~ 
s.. 
o 

QJ 
() ..... 

.::.. 
s.. 
~ 
C 

./J .,...... 
'"-

3 

PSF :." og:,ca 1 (Personal iPY) 

,; ;;,.5ocfo'7-ultural 

7 

19 

15 

13 

14 

16 

21 ' 

15 ci$J7 

15 l5t) 

2 

13 

21 

16 

25 

1 

16 

26. 

10 

22 

2 

11 20 

20 

o 

Demographic 

" 
School 

HediCal 

Deviant' 
I) • 

Other' 

o 

17 

,3 3 

21 ,; 18 

1 1 

8 

22 

9 

n. 

T 

4 

23 

8 

2 
;, 

3 

5 4 

5 

. ' 

33 2.4 

,5 

31 ·'0 10~; 

5 

8 

7 

7 

Note: Col Ul11n "percent~ tota 1 .. tg7~OO% (except for roUnd'ingerror). Thus,of the 
projectswhichstudied~h;§~school cohorts, 16% examined sociocultural' , 
antecedents and 5%studi edmed ica 1 antecedents . . . " . , ~ 

o 

\ 

..... 

8' 

23. 

14 

£:5 

5 

12 

9 

3 

.) 

0.' 

"-~ , 
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Table] 6 ·n 
Distribution of Antecedents Measured for Each Subject Age Group (At.-><. -'-'In ...... c.1-e_p_tl_.o_n_of __ S_t_ud_y_}_, ___ ~ _____ ~!,·:t,:.,····.I

t 

o 
;'" N"""",~ :!) P=_=~~.~~t;i>Orlt#;)A!;." . .., ".i4=~ .~;;:~~.t;i::#"""WIA:;¢4t""''''''''~,q...-..~~~,:,~~-:~,.,o:;>'.~;':'';\:"~---''''''''''·'-~''''-''-~--''- ... ~"" .... ~~-,.--,,.. ..... ~~.-.- : .. "" 

It (i h percent's) ., \.), ;, ; 
(l , ~ 

Age at InceD.tjoD 

ANTECEDENTS' 
o 1-5' 6.:.10 11-15 16-20' 21-25 26-30' 31-35 36- il0 41-45 46-50 51-55 56 & Over U q 

Physiological (Neurologicq)) 7 ,4 
.~ 
H "~ n 16 I psychological (Cognitive) 

n PSYGholog'ical (Personality) 13 15 

I Socibcu1tural 

U. Demographic 
I' /,1 
I~l School 
1:\ .1, 
~ Med lcal 

11 Deviant 

1\ Other"' 

y 
i 

16 12 

19 21 

4 10 

15 10 

7 

4 

;b. 

1,8 

13 

20 

o 11 

7 

11 

5 

'P 

2 

10 

19 

13 

22· 

11 

5 

13 

5 

3 

10 

18 

14 

25' 

8 

11 

12 

11 

G 3 

4 

fa, 

0" 

13 

28 

1 

7 

10 

.8 

42 

8 

-'," 

.-

9 

9 

, 9 

9 

27 

27 

17 

33 

50 

10 

.20 

10 

20 q 

20 

10 

, .. ' 1~ . ..' ?,., . 

Co1umnpertents total to 100% (except'~forrounding error), Thus, of the projects 
v ' 

. which ,studiE!d 6-10 year olds{atthe inception,,"Jof the study), 11% studied school 

•.... 1· 
Note:. 
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Table 17 

Distribution of Antecedents Measured for Each Size Category 

ANTECEDENTS 

Physiological (Neurologicai) 

Psychological (Cognitive) 

Psychological (Personality) 

Sociocultural 

Demographic 

School 1" 

t'1edica 1 

Deviant 

Other 

(in percent) 

0 
0 
"-

~ 

-& 
§ 

4 

12 
(:) 18 

11 

20 

7 

11 

11 

6 

SIZE: 

0 (5 & () 

0 
I "-

"- I 
0 ......., 

......., a 
l.rj 

" '.J 

3 2 

10 6 

18 14 
~,) 

" 14 13 

21 '25 

7 8 

8 11 

11 9 

'8 12 

28 

0 
(5 
"-

~ 
f1j 

CD 

4 

10 

15 
" 

11 

25 

8 

12 

8 
'i'k,' 

c 

7 

Note: C::l umn percents total' t: 10@% (eXcept f()r round i ng error). cThUS, of the 
,projects of under 100 subjects ~ 20% stud5e,d demographic/antecedents and 
12% studied ps.~hological (cognitiVe) antec~dents. 
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Table 18 

Distribution of Antecedents Measured for Each Subject Selection Criterion" 
0, 

( in percent) 

.SUBJECTSELECTION CRITE:~IA; 

" 

., 
r­
res 
s.~ 
o 
~ 
r--::::r ., 
(J ';;; 

. {l .;2 ---... u U 

CJ r-. .r- ~ t[!.., 
,0 r; "0 r--

~ ~ $ V).,... .J# res 
til -- til ............, OJ .::::. .~ 

'r- r-- ''''' :g 0 
s..res So. ~ ~r-- ~ ~ 

-/..I .~ "0''''' 0 .~ r--
.~ res tn ':t: r- So. fj So..;2 ';;; r-

res .f:; s::: .!2 s::: res ~ fd ~ ~ ',... 
r-- res ~ .g QJ :t:@; res 0.. res -C: ' is is s.. 
res" ''''' "0 (J {; s:::: ~ '- ~ 0.. til til 
F ' fj .-. ~" r- ''''' r-- .-. '- :;";' s::: J! 

''''' 

.... .". ''-' til .... So. ::::r _ ..-..- ._., • o ij? -C:o.. QJ"O.... c: s::: ,- ...... 
__ -'A....;.N.;...;T:..;.;E;..:.C.:;;.E_OE-'N..;...T-'S __ ~ ______ ._:::.. ~.-. __ -=0..=--___ CJ_'-_~_..:::6~ ___ o.. ___ o:;r:, ___ __:_'J£:..__~ __ o:;r:....:._~-"(-· ___ :.:..,~.::-.. __ ,_o 

'" 
Physio1oJjical (Neurological) 

Psychological (Cog1'l~:tive) 
,t'1if;;- .'~~ 

Psychological (Personality) 

Sociocultural 

O'emographic 

School 

Oevi.cint 

Other 

2 

12 

18 

14 ,J 

2(5 

10 

9 

1 

8'" 

4' 

9 

25 

16 

22 

6 

8 

8 

1 

7 

12 

19 

17 

20 

6 

13 

4 

1 

o 

2 

14 

i 16 

15 

23 

14
0 

8 

3 

3 

11 

15 

1,1 

15 

17 

4 

19 

6 

2 

5 

5 

24 

18 

24 

3 

4 

6 

10 

8 

32 

, 1 

35 

50 

,. 50 

4 

9 

23 

20 

23 

1 

14 

5 

Note: 
'\{ 

C\;lumn percents total' to 100% (except for rounding error). Thus, of the"projects whj,ch selected, 

perinatal damage sabjects, '11% stuciied phys'io1eigical (neuro10gica)) antecedents and 15% studied 
o 

psychological (cogniti.ve) antec'edents. 
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Table 19 
'\, 

(J 

D;stdbution of Antecedents Measured for Each 1ype of Design 
(in percent) 

ANTEC£DENTS 

Phys i 0 logi ca 1 (Neuro log; ca 1,,) 
\\ 

Ps_~holog~ca1 (Cognitive) 

Psychological (Pe~sona1ity) 

Sociocult ral 

" DemographJc 

School 

Medical 

Deviant 

Otner 

7 

8 

" 10 

12 

27 

8 

24 

5 

TYPE OF DESIGN: 

3 

12" 

19 

14 

4 

12 

18 

15 

2 

8 

21 

13 

Z5 24~ \\ 26 

8 

11 

3 

5 

9 11 

11, 11 

3 

5 

2 

6 

1'1 

4 

9 

22 

14 

24 

7 

'10 

5 

'4 

4 

10 

18 

13 

·27 

9 

12 

2 

7 

30 

1 

10 

23 

14 

30 

5 

4 -

16 

17 

13 

20 

,7 

101 

6 

6 

Note: 
o 

Col umn pel~cents total to 100% (except for round ing error). Thus,~ .,of 
those projects which~were retrospective, 13% studied sociocultural 
antecedents and 26% studied demographic antecedents. 

o 

(' j :,.) 
... f~ 

D 

s ' 

o 

l) ., 
{~'¢"""'-,,.. ~%~""""'"''''-;'-''''''' ..,.""<'·"' ..... n~""-'" , .. ,-, ,,~,~~, <-I .• , ,.., ""'~:·,_?'="'''~\.-~~'''''~~~~1>:;= .. o::;:t~::;;:~-:;::nn::-~J::r.,~;,''""''..,'''< ,.-"l __ N,·~,l'~.',=~:~<4<.<.A>t_,"''''' .. ''''_,....,.'''' .'.'",,"~".~ ,< "~' 9 

o 

o 

o 

o 

() 

o 

31 

References 

Douglas, J.M.B. Early hospital admissions and la~e~disturbances of 
behavior and learning, Developmental Medicine and Chil'a Neurology, 
1975, 11., 456-480. 

Silvennan, J., Berg, P.S., & kantor", R., Some 'perceptual correla.tes of 
institutionali'zation. Journal of Nervousland Mental Di'sease,"1966, 
141, 651-657. 

Q '. t~adsworth, N., E. J. Deli nquency in a N~ti ona 1 Sample of Chil dren. 
Bri~tish Journal of Crimi,nology? 1975" 15, 1,6J-174., ' " 

Wadsw~~t~"M.,E,J. Delinq~e~cy, pulse rates and early emoti'onal depri,vatjon, 
Bntl,sh Journal of Cnmlno16gy, 19J6" 16, 245-256. " 

-y 

Wolfgang, M.E., Figlio, R., & Sellin, T. Delin~u~ncy in a B1~th Cohort. 
Chicago, l1li.nois: University of Chicago, 1972 .. 

0' 

o 

G 

o • 

'" 

I' 
1\ 

\\ 
" 

\\ 
-I \\ 

II 
IJ, 

\'( 
i', 

o 

I 

I 
{ 

'1 

1 . 

f 



1; 
t', 
~. ~ 
I' 

. ''i) i' , 

i' (J 
T' ,... 
(, 

C, " 
'; , 

\{ 
o 

1',/ 

;:z. 

D 

'00 

/ . ::: 
,Chapter 2 

I)' 

A Brief History of North.cAm~rican 

Longituginal Research 
p Il 

" 

Sar'YlOff A., Mednick, Ph. D., Dr. Med. 

Birgitte Mednick, Ph.D. 

o 

, 0 

~I 

-"::;:": 

J C',I 

\'!: ('J 

'" 

.. .0 

",: q 

~Q 

\\ 
~l 

f~ , 

'\;, <j" 'I;'::'~-~---"""---","~'--~.--=-----~,,.,- .. -
IJ ;~ 

,0 

c) 

0, 
o 'q 

(',\ 

() 
,', 

0 

() 
0 

0 l~ \ 

" Ii 
f!1 

,,~ 

0 

t;) 0 

'\ 

., 

I)' 

@ 

C) 

~';;. ,1-'",\1 'lil 

c,. \1 ' 

A Brief Outl,;"~e clf tile Histor,y of 
fi'Long i, tud,i na '\\ Re;ea rch 

",,sarnoff A. Mednj~t~, Ph.'D.", Dr. Med. 
, Birgitte Medi1ick, Ph.D . 

" (":-

o 

ii' Uni~ersity of so~;ther;;'fa'l;f~~nia 
"Soclal Science ReJseare,h IhStltute 

" . ~ . 0 

o 32 

! ~ I;' 
,1" " " ':i" " ',' 

BJfore the 1920's"longitudinalrese'arch was represented~,(by scientifi.cally 
curious individuals (tYPically pare'flts) who measured anddesc~\ibed(\the growth 
and development~of theiro~chil'cJren. The earl test such report mt:ntioned "'l'n the 
1 Herature is the studymage')lby Montebeillard ~fhi~, sonls groWth between ",' , 
1759-1777 (Buffon,1799). Several ,1'Jritershave described or referred to such' 
early investigations"(Soamniqn, 1927; Baltes and Nesselroade, 1980; Wa,ll gnd 
Williams" 1970).' ; ''''', , ",' 

',.1" Ll 

o ,,0 ,i _,' " [,", D.,. .")\ .. _ '(j' ,0 

, Som~ 19th cetltury methodolpgical wq,?~entering ongrbwthanddevelopment~t1Jl, 
containedquitesophi'sti'cated cQosideta!ciolJ of metho'ClologicaT'problems in i:" '') 

, longitudinal re$ear"ch~ For exarrip,le, Quetelet' s (1$42) resea'rch desi£lrl di,scussions 
co1l1 d be useful' reading for moderh t;;esearch~rs. ' : ",' 

. ,'" .' . ."' Ii; <, • ' " <:". ,q(: 

, ,"While (these 'ea.refu\i! chronicle's of'indiv,idual development can be cited as 
o spiritual) foreb~ars, what we, now upder,stancras, Jongitudinal researchhad,its,;" 

ori gi ns in the second decade uf, thi s century. ' Sont~g (1971) 'r~ports that twp 
,0 ','men,.Beardsley ,Ruml aT)d· Lawrence 'K. Frank pl~yed a pivotal role in stimulating 

research on the development'icif human 1 ifs. Underthe,ifegis of the Nationa,l, 'oj 

ResearchCout:\cii",a ser,ies of' conferences 01)" life history research in child"' ~,/ 
developlTJent was held whi.ch hel ped 1 aunch:~heGclassicstudies initiated' in tre 
2{j7S • ' The conferences inspired an "engagement i-n,.understanding the biological 

.and social oforces' wh~ch interact to form lithe whole child. ";, ., , " 

" The firs~ of the.cl ass i c, ' "on9i tud ina1 ',projects ~'~~as in; ti a ted~by Ter~an ',. , 
in 192L . HiS"aimwas,tq study the physical; mental anct per$ona'l itydevelopment 
of intellectually superior' children. " (For a current repqrt on 'thiswork~ see ' 

c. chapter, 53). Jhis p:roject was distingui,shed<;frolTi the project?'which:~il)11TIediately' 
", followed in .that~t owa"s . fo'Cusse~ongifted children. The ,other projects hav~, . 

(lmoregeneral orlentatlOn~,seek'ng tOllunclerstand the development and 'growth " " 
" 'bftheJ::lOrmalchlld. cFonowing the Terman Gifted Child Study, projects 

" devef~e9 at the Merri"];l' Palmer School in DetroitanSr atthe Univ'?rsity of" 
Colorado Jv1edical Schoql (both in 1923) and at theUniversitypfMinnesota 

"X192,5)." In 1928, the 'Berkel ey Growth" study began;";n r929,"theBerRe~1 ey 
Gu.idance .5tudy(seechapter 41) ;~the Fel s Research'Institute Project a~d the,)' 
HarvarsLJongi,tudinal study.were lallncned. The final project in ~!1is series " 
was £he~Oaklan9Growth Study, :fnit;atetl oin 1932..Whi,le these Pfoj',ects,.Jlad 

"differelh:emphases qependipQOn the rnve$tigato~?who initiated ~hem, .th~y 
al1sh~recfa common, inter:J~.St;n t~~e e{'Jxpl ic~tjon of, th~ phy~jcal ,meptal and' 

'<" personality development o'f the child" ,Theywereconsciously mult;-di$ciplicnary 
tpaki ng cietai 1 edanthropometri c meas.ures~ studyingskel eta r,;.deve lppment,py , ,,'" 

.. "X.,.,ray, assess i ng personal; ty wi t~h"the'IATandRorsc.bachand t~,~cotdingdeti1 il s 
" . of' Jamfly ':ircumstan~e~; ,and. interactions", .~.Th~sampl esran'ged\\n'si,~e"fr0f!1' 61 

'/) ,~o 309 subJects and' Were' (wlth" rhe e~cePtnZn\¥Qf the Berkel~~~ GU"\[Ce" proJect,) 
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almost always hlghly sel ected~; whi~e, rilidd1e-cla~s vO,l unteers. ,J?~ investi - " 
gators felt more secure ,about contln~ed co~pe~atlon with suo~ry ~;~:~J_cts. 

!-low might one characterize these pioneer~ng studi~s? Ii Lest~r W. ~ontag, ' 
one of the, founders of the Fel S' Research Institute .ProJect, characterlZed 
.them by the following five ,points:, , 

1 They were somewhat gl'Obal in', their approach," , 2: They had elected,a methodology without del in~ating inany 
specific probl ems. , ,. '. . 

3. They lacked statedhYP9theses~ , '," 
4. They were all corrmitte~l to research.,effor~s which "would for 

years, be heavily devolled to data c~ll,ectlon: " .' 
. ',5. They'were commjtted to making a VaY'lety oLklnds of 0tbSer .. 

vati OI1S and measur'ements, for whi ch;t::here Y"ere not ye , 
immediate res~arch questioJ1S of designs. (page'\\989), 

M' ~ 

It is clear that such pr;jects 'would never be" gi.ve,n a high pr,iori"ty score 
today by our government study sections.I~ is, .howeve.~, also cl,f:oar that had 
the or; gi na 1 1 ongi tudi na 1 researchers. begun. thelr"studl es more, re~ent}~ they" 
would themselves have chosen"to al~er.the .method910g.y of the,. studle~ lu sevel"c~J 
respects .. Itis an inherent-problem 1n all longlt~dlnal rese~rch tr!at the 
knowledge, technology and prefe~redresearch.l?aradlgmsqf ,afleld wlll.be 
subject to dramatic. changes durmg the·durat.Jon ~f,a proJect:,., ThRs,ynth the 
benefit ofhinqsight, longitudinal resear~het~ wllt~lways ~lnd the'!l$elves 
wishing they haddol1'e things ?ifferently ln the imtlalq~roJect phases,. If 
one at this. point .in time should make an"overall evaluatlonof tne adequacy ofe 
the methodology used in the pioneer ~ongitudinal studies, one would ha.v~ to 
sa that given> the state of the ~rt l~ de~e~opmental psychology)it a t~me wh~n 

!; C' th~'studies ~~reDegun, t~ origmal lnvestlgators were very s~11lf~!Jm tQ
1
elr 

", \!J choice of procedures. For e~flmpl~, the glob~l, ra,ther than problem-spec~flc, 
f; focus and, the. lack of i'Qjtial hypotheses,whlch. led ~o exte,nsive collections 
i; of many dfverse categor"ies of data,:.:appe~rs to havelnc)"eased the long-term 
~. potential of the studies. Duetp d1V~rsl~y of,try,edat~' banks, researchers 
~ of very different:backgrounds and theor:~tlcal"orlentat,ons have been ab,le to " 

1!~1 c, II r " find data·.relevant·to .. thei·r par,ticular l,nterests in ,th~ study files. E~amples 
\\ ) of thedivers".ityof ~.re probl):ms,analyzed\by use of the ~ata from these, 
~'projects are presenteCl,)jy~ the works of Ka~i:l!1 and Moss ,(L62), McCall ,~t .al: 

i,o" ~ (1973), and Block (1980}." Clearly, the flfth, point made by s~ntag"iconcern1ng II 

'''\~, j the initial collection of data categories not"(elated to speclfical ~y , ,,' 
\,1· formulated Y'esearch questions ,:and methodologies ~,further enhanced ~he. research ,ii, 

•... ' "'}'(''i appl ication of the ori,gi,Aal ,longitudinal p~eject§~;, for eXlamPle'fthls', ~lncrheased 0-. -r· -, the chances of 10ng;t~I'dinal, data bJ~ing avallabl~ fot ana yses 0 res~.~rc 
~ c~. . questions which beCi'.!~e' of interest,Jo,-psycholog:sts "(){ter"the complet,~on of. 

~ ,~he initiaL-data "eblliection pliases Of these proJects:, '\\ . \ . ."" 

J' ",::" ',"~A continUi~g'cri:;ticism,'of the_~~ project~ in thee~r\\YErar:s';w~sth'~ir,,~ck .' 
-' 3 o ''''\of prodllctiVity .. HO\'lever, thi~ mu,?'t" be consldered"a hlg~ly,~~unJust'fied'i ~rltlcis~, 
\». ~ ~ ,,\.;bQrnout of 1ack of !.mders~andm~, o~the fund_arnent~lly; d,ffe;~nt goql~an9. ,7 

"I 

~,c. ,'objectives which 'were gUldlng the efforts of the plpneer resea~~hers!Jn thls'f 
~ ',. ar.e.a .. ,Tt. was the«::opinioon of these researcher*,Fth~t devel opment~ .. psychology, <ow""" '0 

" had~~g'6ne as f,aras it could us; ng the mor:e tra,dit~ pna 1 a.n~ 1 ess-'\;~(~e",consumi ng I' 

(~ reseiit;~h paraaigms; Th~l contend~~ that further understand 109 of a{f~~tive " 
R,C)" @ \, ~ ,;.t "" "c ,~\\.o 

I 
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and cognitive development of the etoiology of behavior problems and of the 
extent to which developmental predictionis possible on,:::lthe bases of early 
assessments could best be determined-by longitudinal, prospective research 
(MacFarlane, 1963). ' Thus clearly with this set, high levels of publication 

cactivity during the early data collection phases of ,the studies was neither 
considered important nor very desirable. That is, before the types of analyses 
for which the 10ngitudiXlal investigations were planned, could be undertaken, 
data had to be collected over a rather lengthy period of time and the system 
for organiZing, keeping up and protecting the data files for the future had 
to be dev,:lop,:d. j The o~iginator~ o! .the p~ojects assigned these ta~ks, rather 
than publlcatlon, the hlghest pnonty durlng the early years. Thew 
willingness to ma1ke this kind of extensive investment of time and effort 
deserves lasting gratitude and respect from their contemporaries as well as 

; future colleagues. Due to their effort psychologists have now access to in­
valuable collected data· banks, the research potential ofwnich ;s still far 
from exhausted. ' 

Q. 

At this time, the concern regarding the productivity of longitudinal . 
research projects has been 'effectively countered by the important and frequently 
quoted research reports which have em~rd~~ from these studies since the mid­
fifties. In addition 1;0 authorships by the ori.ginal longitudinal investigators, 
this literature present'~ many instances of younger researchers who, in analyses 
of a curr~nt problem, were fortunate enough to be able to draw the benefits 
of the groundwork done during the many preceding' years of data. gathering. 

(/ '''1 

An important factor which f~cilitated the exploitation of the rich data 
banks of the longitudinal studies was the establishment of the United States 
Public Health Service asa granting agency. This agency helped guide 

:' scientists to consider mQr~ proble'in-oriented studies and mOre focussed aims 
that could be more clearly stated. Support was provided. to researchers who 

"showed intentions and abil Hies' to carry out such re~earch with the data 
banks of the child development inst:l"tutes be,.gun in th'e tw,enties. 

,The projects of the twenties did n(it,spawn a rush of similar projects in 
the United States on Europe for some years>' It was not until 1948 that the 
next project alo,r;lg the ltnes of the original 1920's project was initiated by 
Sybil Escalona at the Menninger Foundat.i'on in Topeka, Kansas. This study 
focussed on the influence of family life and personal trauma and on the dynamics 
of personality development. This rather long time span during which no new 
longitudinal ,studies were begun (i.e., after the first group from the twenties) 

.' 'may very li~ely be ascribed to the many practical ditficulties encountered .' 
,by such proJects and by the 51 ow payoff in terms of resul ts and publ ications . 

",Perhaps the great d~pre.?s ion of the' 30' s al so had a damaging effect . 

The Current Status .of Longitudinal' Research 

()' In'''the modern era, projec,.,ts have become much more focussed and/or much 
, 1 grger." A good example ofa relatively small project with focussed interests 

0' l$.,ti)e New York University School of Medicine study Of behavioral development 
(Thomas, etal",1960; Thomas, et al .. ,'1963). 'Thomas 'and coworkers were ' 
specifically interest~d in the question of the. relations'hip of primary (consti-

~-, 
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tutional) "reactivity in infancy and the long-term meaning of this type of 
reactivity':to psychological growth. The focussed nature of this study has 
meant that a series of important questions were always aVailable to help in 
structuring4ata analyses and publications (see Chapter 38), It also meant 

"tha~J the, prec;ious initial ~ssessment techniq~es were problem--:ocussed . 
, and were therefore ap~roprlate for the questlOns posed later ln the eroJect. 

Project TALENT, (see Chapter 24) the Educational Testing Service Project 
and th~ U.S. Collaborative Project are other examples of major efforts in the 
United States which were orig,inated to answer relatively specific ques,tions. 
Some of theseOhave evolved into multipurpose projects as the subjects aged and 
began to evidence a variety of outcomes (e.g'., delinquency, mental illness, 
etc ..... ) • 

The larger longitudinal studies of the more modern era are exemplified 
by the giant Briti"sh birth cohort ushened in by the 1946, 1958, and 1970 studies. 
These studies chose as their population all individuals born in a specific 
week in Great Britain. All perinatal data available on the included subjects 
were collected and related to later follow-up studies oJ the total cohort or 
of selected subsamples (Davis, Butler and Goldstein, 1972; Douglas, 1964; 
Chamberlain and Chamberlain, 1975). This type of design obviously results in 
a study sample which is representative of the total population from which it 
is drawn. However, forresearchpllrposes other than census-typeanalyses,the 
non-uniform conditions under which the initial data collection took place in 
these studies constitutes a methodological disadvantage. The perinatal 
data were collected andrecorde9 by varied sources of hospitCl.l personnel, 
midwives attending clinics or home del iveriesor n"on""medical,"'witnesses ' 
to a delivery. ThlJS more missing data and less standardized data collection 
seems to be the pri ce paid for the rept\esentati veness of the Engl ish cohort 
and simil ar sampl es. Cl early, the mentioning of the probl ems associ ated 
with the data collection procedures in these studies should not in anyway 
be interpreted ,as a down-grading of the merits of the type of stl1dy in general. 
The obvious value associated with the increased generalizability of findings 
rey)}{{l,ting from the study ofrepresentat1ve samples speaks against that '" 
interpretation. Rather the problems were pointed out in an attempt to illustrate 
populations involving intensive and standardized data collection, and of the, 
larger studies of representative populations with resulting diminished control 
over the experimental procedures. ,Both types of studies represent unique 
capabilities for answering. research questions. The :studies of representative 
populations are useful in describing populatiQn' trends and incidence rates of 

, outcomes in a population without control of interacting variables. The studies of 
specially selected samples are important in estimating relations~ips in specific 
groups h6mogenized, in terms, of social or medi.cal conditions. j)ependingonth~' 
nature of the research questions one or the other. or a combination of both 1.', 

may," provide the., most adequate paradigm. 

Perhaps the newest breed has been the high-risk projects. Such projects i~re 
highly problem-oriented. ,They study individuals at high:-risk for later 
deviance (for example, children of schizophrenics); such subjects and controls 
are assessed relatively 'early in their lives before signs of the target deviance! 
are mani fested. Afterso.me=Y~~J"~~h~':l,,"~~9!!!e proportion of the samp} e does ~" 
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beco~e m~ntall~ ill or criminal_one can then analyse the data of the 
in.iJlal lnt~ns1V~ a~s~ssment ~nd subsequent follow-ups and de1~ermine 
how the devlant ~ndlvlduals dlstinguished themselves from their more 
fortunate CO-SUbJects at the time of the initial assessment The' 
~ldest of tryese projects.iS the Copenhagen High-Risk Project: which has 
een followlng.a populat19n of children of schizophrenics for the ast 

20 years (Medmck, ScllUlslnger and Griffith, 1981). Anoth~r inter~sting 
type of study assesses a biological measure early in childhood and 
obs~rves eventual outcomes. This may be illustrated by the Mauritius 
ProJect which a~sessed the autonomi~ nervous syste~ funGtioning of 
~ thotla~ populatl0n of 3:-year-old chlldren in Mauritius (Mednick Veneb1es 
. c u slnger and Cudeck, in press). ." 

t d' This volume, t~gether with its companion volume on European 10ngi­
th lna1 research (Mednick and Baert, 1981), present 'a fa'ir picture of 

~ cur~ent.sta~e of this field in the developed western riations. At 
fhlS.~O~ryt 11n tlme, the research support climate d6es not encourage new 
ongl Ulna research initiatives. Perhaps itis time for careful 

retrenchment and more dedication to secondary analysis of (~xisting stUdies. 
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MoS; .of the chapters which follow present individual research­
ers' experiences with the longitudinal approach and descriptions of 
long-term longitudinal data .files. In some_instances, investigators 
have also highlighted difficulties encountered in the completion of 
the projects. While it is not our intention to gloss over the pro­
blem? which face indiv.iduals who invest time and energy into the 
collection 'of longitudinal data, we do have some suggested strate":,, 
gies .and solutions. Moreover, it continues to be our contention as 
well as that 6f othe:ej?roponents of the longitudinalappro?\ch that 
there are some problems whic1;l can be studiedef,fectively only by 
the longitudinal me.thod; the study of d~velopment and issues having 
to do with long-term consequences of events such as theinci_dence 

. and developm~nt Of disease or deviant behavior are judged to be most 
'al?propriately researched with the ).ongi tudinal approach. 

In the sections which. follow, we discuss methodological and 
practical problems faCing ],ongitl,ldinal researohers. . 

. . . 
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Practical Difficulties 

cost. ") 

The most frequently cited objection to longitudinal research 
has been the cost associated with the data collection over an ex­
tended period of time and with the long term support of a research 
staff. Let us examine, however, the assumption that longitudinal 
research is costly. While the difinitlve data on this question are 
not currently available -- to our knowledge no one has actually 
costed out a longitudinal study to support or refute the allega­
tions -- there is some evidence that this research method is .in 
fact less expensive than others. .Inflationary factors aside, the 
biggest cost in a longitudinal project is the initial data collec­
tion, with the tasks of sampling, variable conceptualization and 
refinement, overall design of the research, and initial instrument 
development to be completed prior to the initial assessment. More­
over, staff training needs to be done most thoroughly at the begin­
ning of the project and apparatus needs to be built or purchased. 
In addition, the initial data collection is usually completed on 
an entire cohort, while later follo.w-ups may limit themselves 
willingly or not to subsamples. Thus costs for the data collection 
alone are usually higher at the beginning of the study, as are 
overall costs. If only one additional follow-up assessment is plan­
ned ten to·· twenty years late]:" then pro-rated costs per year are 
likely "to be quite low. When intermediate assessments are made, the 
costs are likely to rise somewhat. " 

" 
\l 

Yet, consider what the costs would be if some other research 
approach were utilized. In order to obtain the same amqunt of data 
as collected in a longitudinal project using some otner type of 
research, it would most likely be necessary to' study several sepa­
rate .. samples, each examining some variable or set of variables at 
one 'point in time. With each separate study, new subjects would 
need to be selected and assessed, new apparatus would be needed and 
the research staff would need to .be trained for each new data col­
lection procedure. Thus the costs for other types of research almost 
always exceed those for equivalent longitudinal studies. 

When the costs of longitudinal. reseJrch are compared to the 
costs of cross-sectional studies, (in cases where the -two procedures 
are adequate for the problem to be researched) the major considera­
tion has to do with the size of the sample r~quired. The sampling 
error in longitudinal studies is related o'hlyto therepresenta­
tiveness of a single sample whereas in cross-sectional studies each 
additional ,sample adds to the sampling error, with the result that 
a lohgitudinal sample may be kept smaller than the combined size of 
a number of cross-sectional samples, leading to a cost savings. 
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With a new sample needed to be. selected for each cross-sectional 
study and with the high cost of sample selection, it is evident 
that this procedure would lead to higher expenditure for the same 
pay-off than would the longitudinal approach. In addition to costs 
of sample s~.lection, the cross-~ectional approach would also require 
background cqrtc;L to be collected again on each sample and staff to 
be trained each time. 

A second cost consideration is related to the fact that much 
longitudinal researc~ is multidisciplinary and multi-purpose. That 
is, such studies often include a wide number of variables relating 
to social and medical deviances and covering a variety of fields 

,such as psychology, medicine, sociology, etc. Because of the breadth 
of coverage of these studies it is usually possible to conduct many 
analyses and substudies with diverse foci. The individual cost for 
each sub:"area ~o be investigated is substantially reduced as compa­
red to collect~ng the same amount of information with other research 
methodologies. Such multi-disciplinary longitudinal projects may 
also lend themselves to secondary data analyses to explain outcomes 
(such as mental illness, social deviance, etc.) which were not the 
original focus of the project. It seems obvious that undertaking such 
secondary analyses would result in considerable savings. 

Publication Record. 

A second criticism of longitudinal research is directed at 
the publicat,ion record 6£ researchers using this method. Some of 
the early longitudinal investigators were more interested in stu­
dying the fate. of thei:: subjects than in publishing findings of '.the 
study. The pel~ef rema~ns today that there is a paucity of published 
material on the longitudinal approach. The fact is that the litera­
ture abounds with reports on longituslinal research. This is less ob­
vious than i t'l;night be because many researchers prefer to pub'iish;' 
papers in thei'!r own discipline since status and prestige are enhanced 
m,?re. by su,?h",a procedure than by publishing in either an interdis~l 
c~pl~na7~. Journal or one in a dif,ferent discipline altqgether. Thus, 
the polrcl.cs of professional recognition are such that they may 
create one of the greatgst barriers to the multidisciplinary inter­
est of longitudinal research. A corollary of this is that res ear­
c~er~ m':lY be unaware of longitudinal research in closely related 
d~sc~pl~nes other than their own, since they are less likely to 
search for literature in other disciplinary Journals. 

. Thus, locating longitudinal research projects is no easy job, 
s~nc7 no one publidationor field .is likely to reference all of the 

: c ongou;g or recently completed work •. Another chapter in' this volume 
,descr~b~sthe process by which the '-editors of this volume located 
the proJects described herein. The disciplinary nature ,of longitu­
dinal research suggests that a great deal more longi tudinalrl~search 
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is published'than is generally acknowledged and that an interdiscip­
linary volume such as this may begin to bridge the gap and to inform 
resear:chers in a wide variety of fields. 
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Funding. 

Another practical difficulty mentioned at some time or other by 
all longitudinal researchers is the difficulty ~n obtaining and/or 
maintaining funding. As a consequence of the belief that longitudinal 
research is more costly than o,ther research approaches, funding agen­
cies have been reluctant to grant continuing support to longitudinal 
research. Moreover, the compartmentalization of government-granting 
offices into discipline-specific funding groups has made it difficul~ 
fop multi-disciplinary projects to get support. Government funding 
agencies in particular are subject to political pressures which may 
coristrain their ability to fund 101'lg-term research proj ects I even 
those with potentially irnportant practical implications. Thus, many 
longi tudinalresearchers find that government ag,encies are not sup­
portive of their planned projects. Other researchers, who have re­
ceived government funding for years, may find their supportabruptl~Y'. 
cut off at year nine of a twenty year project (for example) becaus(:;~ 
the agency feels that the project has gone on "long enough".All of 
these factors do present discouraging picture for the, future of fun­
ding for longitudinal research. Counterbalancing this outlook are 
several encouraging signs: There have been indications from within 
government that there is an interest in establishing study sections 
focussing on longitudinal research within some of the larger funding 

. agencies. A further encouraging trend is that these s,ame agencies 
have been increasingly seeking to fund projects which involve secon~ 
'dary analyses of existing data files rather than projects which de­
pend, on new data collection. Thus, it may be possibl,e to sustain 
funding from these agencies by developing broad data files which 
lend themselves to multidisciplinary research and secondary analyses 
or by identifying existing files with the goal of doing secondary ana­
lyses. Thus, another intent 6'£ this ,book -- to identify exj.sting data 
files which may.be appropriate for further'analysis on different to­
pics 'from those specified by the original investigator -- may result 
in prospects of collaboration where funding is not as much of' a pro-
blem. :0 c·', 

;) 

Tirifeliness and inclusiveness. 

The collection of longitudinal data has also presented practical 
problems due to the fact that the" passage of t;i.me leads to changes in 
instrumentation or theory .. Thus, information needed to pursue a hypo­
thesis' developed 'at a later time may not have been collectea qt the 
inception of the project be_cause its possible significance was not 
perceived. For example , testing hypotheses about Legionnaire's di,s::' 
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eaSe from a long-standing medical data file may prove difficult 
because relevant information may not have been collected. This is likely 
t'? have occured because the disease was not identified when the medical 
f~le was developed. Thus, changing definitions and improvements in labo­
rc;ttorycon~itions and technology have made researchers aware of condi­
t~o~s and ~llnesses ~o~ previously identified. In many cases, the explo­
rat~on of those cond~t~ons depends upon earlier data which were not col-
17cted • Or changing conditions may affect the criteria under considera­
t~on.in suqh a way that data at two points in time become noncomparable. 
f,?r ~n~tance, ~o ask an individual ~bout his or her political orienta­
t 70n (7· e • rad7cal, moderate, or conservative) during the 60's may not 
y~7ld ~~format~on comparable to that gathered on the same topic in ct:he 
80 s, s~nce concepts about radicalism and ocnservatism have changed 
substantially in the last two decades. 

The problem of changesoin hypotheses and interest areas is a 
real one. The longer the study continues the more such change is 
likely to occur. Whether the value ,of what has ~lready been collec­
ted diminishes is dependent on the nature of the data. Thus; good 
planning involves designing a longitudinal study which anticipates 
the possibility of spotting unpredj,ctable influences and is flexible 
enough to allow for the possibility of change and the exploration 
of the impact of unanticipated variables. In addition, it is impor­
tant to keep tl1e theory which guides the research fairly general, 
s,uch that it may change over time. It is also a good planning tech­
nique to include a variety of measures in the data collection in­
struments and to record these in raw data form so that they might 
b 7 reanalysed at a ~ater date and fnterpreted in tine light of empi­
r~cal andtechnolog~cal advances. Finally, a well-planned longitu­
dinal project might include; as Gruenberg and LeResche (1980) have 
s':lggested, c;tn ~dv~sory board of distinguished scientists from many 
d~fferent d~sc~pl~nes. Such an advisory board, especially one inde­
pendent of the political constraints of the funding agency, could 
~rovide the expertise necessary to develop an inclusiv~ and flex­
~ble data base and later could suggest the analysis of issues from 
a variety of perspectives. 

Data Storage. 

Longitudinal researchers are often concerned with the difficul­
ties. inherent in the storage of their data. The 'sheer volume of in­
forrrtation <?ollected and the clerical time involved in processing the 
data, can ~ndeed become a problem. More than in ,any other" type of 

,research approach, however, accuracy and precision o£:,data collection 
and storage are essential in longitudinal studies. The advent of the 
computer age has made the storage of data a simpler task. Yet, because 
it is not usually possible to regather or reconstruct data that have 
~een lost or improperly processed,,, it is critical that the investiga-

\ tor institute procedures that allow for periodic eva.luation and quality 
'\ control ,of the data collection phase of the project., 
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staffing. 

The final area that has presented a practical problem in doing 
long- term longi tudi~l.al research, has been the maintenance of a research 
staff.' Few indiVidUal}s, except for perhaps the principal investigator, 
are likely to remain I,on staff for the duration of the project, (some­
times 20 or 30 years). Since,training people is a financial bu::den, 
shifts in personnel have often 'been costly to longitudinal proJects. 
On the other hand, periodic changes in personnel may not be unhealthy. 
In fact,'" the oqcasional addition of new intellectual blood may very 
well lead to the inclusion in the dataQbase of more variables from a 
variety of disciplines. G ~{lis is likely to happen more often with shifts 
in personnel than if personne). were to remain stable. In addition, 
new personnel may reanalyze the existing data in new and creative 
ways not considered by the ongoing staff members. 

o 

Methodological Issues 

Selection of appropriate variables for the outcomes of interest. 

A methodological problem closely related to the practical prob­
lemsof timeliness and inclusiveness of the data is that having to 
do with the selection of appropriate variables to study for the out­
comes of interest. Age of subjects at the time of data collection and 
at planned follow-up ages is an important factor to corisic1er in t~e 
choice of variables to be included in a longitudinal research proJect. 
The literat'\)..'r~~n developmental psychology has demonstrated that the 
degree to whiCh successful prediction of short. and/or long-term out­
comes of a given variable may be obtained is highly influenced by 
variations in subject age. ,In a prospective study initiated with" 
subjects who have reached adolescence, a rather high 'degree of predic­
tability can be expected between the adolescent measures of persona­
lity traits and cognitive ability and similar'measures obtained lBter 
in adulthood. Measures obtained on children during elementary school 
ages show considerably less correlation with later measures (Thorrta~, 
Chess and Birch, 1968;, McCall, Appelbaumoand Hogarty, 1973). The 
lowest levels of successful long-term prediction by far have" been 
obtained in prospective longitudinal studies begun during infancy and 
early preschool years (Sameroff, 1979). 

In this discuss~on" while the examples which follow are selected 
from studies beginning in infancy, generalizations may be made to 
r,esearch starting with older subjects. Our discussion of this issue 
centers around three types of infant variables: perinatal and ,neo-

"natal trauma,socisal variables and infant assessme~,t measures. '= 

. ~ _ 0 

The risk types of variables: perinatal and neonatal physical . 
traumas have been shown,. to have a Significant, though generally not ~ 
strong effect on developmental :outcomes during early childhood. 17 
(Sameroff, 1979). (. 
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In addition, some evidence exists for a sleeper effect being opera~~ 
tive in the long-term outcomes associated With this category df in- \ 
fant predictor variables. U-1ednick 1978; Pasamanick & Knobloch;, 1966) • \i 
The research evidence se'ems to suggest that information regarding 
perinatal and neonatal events will have the most predictive value 
if the planned follow-tip ages are during preschool years; follow .... up 
during elementary school years is likely to show no sig~ificant main 
effects of perinatal variables. " 

The level of predictability of later outcomes on the basis of 
perinatal and neonatal constitutional data tends to be greatlylJim­
proved by addition'of data describing conditions of the developmental 
enviror'J,.tent. Thus, obtaining such information should be assigned high ('; 
priority in studies aimed at predicting towards long-term outcomes 
as a function of perinatal and neonatal events. 

The research literature ~xamining thJ' effects of a second 
kind of variable, that of static environmental or social var'iables 
(Sameroff, 1979; Bradley, Caldwell and Elardo, Bronfenbrenner', 1974) 
suggests that this category ofopred~ctors has no measurable iffipact 
on development and behavior during'the first year of life. Sometime 
during the second year, most often around 18 months of age, the 
negative effects of less optimal environmental conditions begin to 
appear, and from then on, the negative effect becomes progressively 
more and more pervasive (Kagan, Lapidus, and .Moore, 1978). Thus, it 
seems important that in addition to static measures of the social 
environment, measures describing the characteristics of the care-
taker a'nd of the caretaker-child interaction be included in prospec­
tive longitudinal ,research on infant samples. Since inclusion of· 
these categories of predictor variables 'has been shown to improve 
the predictability of early and later emotional and cognitive out­
comes to a highly significant degree. 

Inclusion of variables, describing caretaker characteristics 
and interactio~~ ~tyle must be seen as especially crucial in studies 
beginning in early infancy. At this point of development, observa­
tions of caretaker characteristiqs and infant inte:r.:action patterns 
preSel1t the' possibility forae,termining, to some degree, the role 
playect by each of the actors in forming "the long .... term interpersonal 
relationship. As first poiI?;ted out by Bell (1968) q the pattern of 
interaction developing between a child and its caretaker is by no 
means developed through a unidirectional process; that is, through 
othe infant's responding to the caretaker's behavior. Rather, the 
pattern of interaction.'developing in an infant-caretaker dyad 
depends to an equal degree on the characteristics and typica:l reac­
tions of each member of the ,dyad. 

'" , 

t' 

By observing an infant-caretaker dyad from earliest infancy, 
some insight into the etiology of the child-adult interactipn obser­
v,ed . at later ages may be obtained. In contrast, the etiolog~dil in­
formation to be obtained about the interactional patterp itself as 
well as its impact on concurrent child characteristics must~be seen 
as liIni ted if one studies the interaction of adole'scents wi;th their 
parents. As an example,' watching parents of a juvenile delinquent 
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interact with the youngster and observ'ing an unloying parental style 
will not allow us to conclude that thisC,parental characteristic might 
have a causal relationship to the de:Linquency. It ~s also possible 

"that such a child has cau,sed the parents an extraordinary amount of 
difficulty or trouble (perhaps starting in infanqy) by possessing 
characteristics that made caring for and raising the child a very 
frustratintr task. In such circumstances, the observed parental style 

;J , ,. . 

could be interpreted more correctly as an ef:tect; rather than as a 
cause. Obviously, interaction patterns observable bebleen a child 
and his or her parents may never actual~y be divided in such a simple 
fashion into causes and effects because "'they have all been formed 
through the continued interaction of parental and child characteris­
tics. '" 

c, 

(;The results from the literature on prediotion of shorter.­
and/or longer-term outcomes on the bas;is of infant ass~,ssments, 
.the third set of variables show such p~iction to present a rather 

~ y 

disapPointing low level of success, particularly in the areas of 
cognitive functioning and personality traits (Thomas, 'Chess and 
Birch, 1968; St. Claire, 1978; Rosenblith, 1964, 1973; Sameroff, 
Kratchuk and Bakow, 1978; Kagan, Lapidus and Moore, 1978; Horowitz, 
Sullivan and Linn, 1978; Crano, 1977; Corah et aI, 1965; Ucko, 1965; 
McCall, Hogarty and Hurlburt, .;L973; Sameroff and Chandler, 1975. 

(J ' 

The lack of predictab~Jity of later functioning frQ,ID;) infant 
measures should not be interpreted to mean tbat infant assessment 
data are inappropriate for use' in longitudinal research. It is" how­
ever, in:portant to note that confining the selection of measures to 
thost'---considered to be infant zrt:easures of the traits or areas of 
competence that are to be measu±ed at la,ter subject ages will yield 
disappointing results. The recommendation to be extracted .from the. 
research seems rather to be that as wide a range of@measures as 
possible, including varied measures on the :i.nfant, tl:le.environment, 

~, and their interaction, shows greater promise for successful predic­
~._/ tiona 

It should be pointed out that the increasing level ofpredic­
tability of measures obtained at later ages in childhood is very 
l.tkely to be causeCi by the fact that such measures possess higher 
qualitative continuity with the .final outcome measures studied. In 
young adulthood the mea$ured cbaracteristics 'ceaseto change in 
quaJ,;i.ty from test to test, thus resulting in a high stability of 
measures obtained from. late adolescence onward. 

() 
As mentioned earlier, some of the conclusions made about ififant 

researcl?'~'Jseem generalizCible to reseatbl1 begun with older subjects .• 
The following points seem among the more important to mention in this 
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category: 

1. The planned follow-up ages of the subjects.have imp:j!!ications for 
the kinds of variables"" to be i'npluded and the lev,el of prediction to 
be expected in l0I?'g i tudinal r~s·eai\~h. 

2. ThE!, importance of biological measures in.prediction is heightened 
if such ~easures are analyzed in interaction with environmental mea-
sures. 

3 • The predictive power of environmental measures as well ,as the 
possibili ty of gaining "insight into the. mechanisms through which 
environmental effects on development are media ted is' drarrla~cically" 
improved by inclusion of nonstatic envirorunenti3,l data.E~amples are 
data based on direct observation describing the. characteristics of 
significant persons in the envirqnment a.nd of the patterns of inter-

/ ~ction developed between thesubj ect and these persons. 
/' _ ,o( 

Ii/ " 

Sampling: 
o 

In addition to the variable selection and design considerations 
discussed above, a frequently cited methodological difficulty in 

"longitudinal research has to do with, sampling. The sampling of longi­
tudinal research has been critiqued from several perspectiyes: Respon­
d~nt,s or proband,s for longitudinal studies often have been chosen 
because of their cooperativeness and availability. This of course 
makes the sample not representative and subject to selection biases. 
However, it certainly is possible to ohtain random samples or to 
structure the study around b:i,.r,j;h or community cohorts. In all, instan­
ces, cooperativeness i.s required un'less unobstrusive methods are uti-

, l.ized. 

Another type of sa~pling problem reported is caused by changing 
population'patte:r:ns. The population may thus have changed so much 
because bfimmigration or ~migration that it no longer bears much resem­
blance'to the original population assessed. Researche~s assessing this 
type of ,cohort mus"t plan their study on the population as it is ;pro­
jected to be at the' time of analysis rather than the population as it 
is at the inception of the study. Moreover, judicious follow-up of the 
original sample may remedy the problem to a substant&al extent. 

FollOW-Up': ~l 
~ 

, Sti,ill another kind of problem has to do with follow-up dif.j:i-
culty and !\the consequent effects on the rtwresentativeness of the re- ., 
suIting s~;mple. A frequent occurence is th::at over long periods of .,tirne, 

~ a~triti()n ::!:of ~he ~amI?le ;::9ccurs, an~ the comparison of the in~tial and 
'f~nal groqps ~s d~ff~cult to spec~fy.However, proper pla..nn~ng can 
also prev~,/'nt .this proplemfrom plaguing the projec,t.' Some research~rs 
(Wall & WjJ!\lliams, 1970; Crider, Willfts & .:Bealer, 1972) are :r:epqrting 
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succ;;ess"tul follow-up pro~edur:s of 80:9?%, the ~a~t fig':1rejfor a 
study of over 20 years.' d~rat~on. Eff~~~ent adm~n~strat~veJ foll<?w-
up "can also reduce l

: gaps iI~\, the datc;ow~ng tc;> the absenc: 9I subJe~ts 
at particular data' ccHlect,pn sess~ons.It ~s als~ .. <poss~bf7 t<? Tl1e~ght 
the', sample for nonrespopse 'bias since ant.ecedent cnar.apter~st~cs are 
available on all subjects. \'\~ 

\~ 

It must be jemphasized t~!q.t difEiculties of sampliftg and gaps 
in data are not confined to longitudinal, work. Other te~tmiques are 
subj ect to tR!~J.".sc;un~",;.,prob+:ms, fo;-'example, house to house surveys 
may suffer in representat~veness due to the absence frol}i the horne of' 
persons s~~\J.ed:Q , 

,J';{~: 

Repeated measures: 

One type of problem, speci::Eic to ,.longi tudin,alresearch, has 
to do with the experimental effect of testing. In testihg Clnd retes­
ting the same individuals, the initial testir,lg always carxies the 
possibility of affecting respondents ' behavi(6r iZ; such a way that 
they would behave differently on retesting than ~f there ~ad been no 
original testing. For exmrtEle, if a 'researcher were interested in the 
effect of point of view in a film on $,tudents I attitudes" a resec;rch 
study might:. be devised in Vh;j.ch students were presented w~th a,f~~m 
presenting one side of the" argument in an extreme\ andl ye~conv~n<?~z;9,' 
manner. To 'test the effect of the .film, the researcher m~ght adm~n~­
ster a pretest and a post-test of students' att;,itudes. If there is 
a. shift in the students' attitudes between pretest and post-test, can 
the res.earcher" legitimately attribute this chaI)fge to, the fi~m?, WouId 
such a change still occur if the subjects had n,ot been sens~t~zed to 
the film by virtue of having been pretested? This is dne problem 
induceq. by repeated testing. Another problem is commonly known as the 
"practice effect" when an increase of scores occurs on the post-i:.est 
by virtue of·thefact that the subjects have practiqed.9on,the pretests. 
Experimental designs do exist which correct f.or the exper~mental e~fects 
of testing (Campbell & Stanley, 1966) • ,With longitudinal r.esearch how­
ever, the problem is l'ikelyto be, ma.gni;ied as testing or:measusement 
may consist not just of testing and retesting, bub potentI,a:Lly of an 
infinite number of data dollection waves. Th~' continued and repeated 
testing) of the sam~ individuals car.ries the (~isk lof modi~ying tI;e~r . 
behavior in "unknown ways. The problem is not!unsolvable,~s long~tud~nal 
dc=signs have been developed whic~ in .ceffect· provide 9pnt~01 conditions 

'(,Campbell & Stanley also 'dese,ribe such procedures, as do,'many ot!ler 
researchers,. including Mednick, in press) • ~ 

~'::: (. < L 

" There is a :relat~,d point which 
testing: Continuous cO,ptacts incr~ase 

, andsubjec.ts ,with the result that ,it 
" types of sen~itive data. 
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(i'pa ta collection intervals: 

On the other end of the continuum, lack of frequency of data 
collection may also provide a problem. For example, characteristics 
of the subjects may chartge at a rate very different from that provided 
for in the"data collection schedule. Thus, wl;lentrying to relate out­
comes (such as criminality, for example) to environmental or personal 
changes (such as changes in family composition) which have occured 
during two data collection points, it may be J.ess possible that usual 
to infer which of several changes is causal).y'i-elated to the outcome 
in question. Again, good planning in the se~ection of a measurement 
interval would deal with this Gpotential problem. In selec.ting a mea-
surement interval, a researcher may want to consider: . 

a. the ra.te of change of the characteristics in question 

b. the degree to which the sample is linked to some cohort 
defini,ng event 

b 

c. ,the ,frequency of occurence of events between measurement 

d. ,the ext.ent to which intermediate events occur simultane-
ouslY,for all ~ubjects " 

c, 

Scale construction: 

Another issue may;" stem from the fact that research in the 
social sciences frequently depends on questionnaires containing dicho­
tomous"items. Such dichotomous items often are translated into dicho­
tomous variables. These are generally no~ appropriate forana,lysis 
with multivariate techniques which are useful for sequential analy~3is 
or complex types of data analysis (e.g. analysis of covariance struc­
tures,path analysis). Investigators can plan to develop a body of 
data, making pOssible the construction of scales which combine the 
dichotomous items and pro(:iuce scores with appropriate range and vari­
ance,. Useful in this type of scale construction is Cronpach' S ?J.lpha 
technique. 

Confidentiality: 

The final area which needs to'be mentioned here is that of 
confidentiality and the related issue of data . linkage. While the fi'rst !. 

icssueis common to ,all research, it presentsapart.icul,ar pr'oblem with 
longitudinal ,research because of its long-term nature. Thus, _the 90n-

ofidE:mtiality and protection of participants must be mai.ntail1~d for . 
longer periods of time withresul tant complexities. Moreover> where 
large amounts of dC!:t,a have been collected on large numbers of respon­
dents ,trlere IS alway~ th"e danger that unscruplous ind;ividuals wiJ.l 

o violate the rights of partiCipants or:that the data w~,ll be subpoenaed 
tbqroughtbe courts. Thus, itisimperative'thatpart:lcipants be pro­
tected and some organizations such as the ,American Council on Educa­
tion have. gone to great extremes to. do so. (See the chapter on ethics 



() 

, 
r. r 
(; 

<:1 

C 

48 

and confidentiality for more details) .• 

Da;:a linkage can also present a problem particularTIJY in cases 
where separate files have been set up for names of respondents and 
data collected. SincefolloW"-up must either be precoded with subject 
number or coded after they have been r.eturned"=' to the ,research organi­
zation., the file linking names. and subject numbers must be obtained 
thus t!:ITIporarily increasing the risk of exposure of· individual sub­
jects. Selection of highly ethical and responsible personnel in thj..s 
area is essential to maintaining the confidentiality of respondents. 

This overview of methodological consi~ations indicates that 
while ~pgaging in longitudinal research compl~latessomewhat the 
research task, none of these methodologicalpfoblems is insurmountable. 
Much of the criticism levelled against 10ngitudinaJ.. studies may have 
been warranted in the past but proper planning may avoid many of the 
methodological defects we have touched on in this' chapter.. J 
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Longi tudi na 1 'Methods in the Study of Deve.lopment* 

L.N. Rob,ins 

What LDngitudinal Studies ofChildren:Have Taught,Us 

The quetsions that longitudinal studies hg.vesuccessfully answered 
are those dealing with lY'the prevalence of various types of children's 
problems in the population at large, in children of various ages~ in~girls 
as compared with boys, and in children in different social clas'ses; 
2) the correlations between various childhood problems; 3) the likelihood 
that particular problem$ or personality characteristics will persist or 
remit; 4) the identification of treatmen"t or intervention effectiVe in 
changing the likelihood of the persistence of problems; 5) the association 
of family and other aspects of the childhood environment with the 
appearance of problems i nchi 1 dhoodand with", the continuation of 0 
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"~chi1dhood problems into adulthood; 6) the association of childhood 
problems and traits with the emergence of difficulties as adults; and 
finally, 7) the demonstration that many of the environmental variables 
and types of intervention commonly believed to influence children's 
outcomes do not actually do so. 
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. j il The first decision to be faced in producing esUmates' of problem 
~ !!rates in a general population concerns the cLAtoffo'points defining' ! Ii path?logy. Ofte~ we use definitions that ,si'!1ply decide ~ priori to 

. ~. ItCOnslder a certaln perc~ntage of the populatlon as "abnorma.l.
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midpoint and individuals more than two standard deviations below the 
mean are considered retarded. Sometimes researchers forget that IQ 
sC9res me~n n.ot~ing more than that, and solemnly report that half the 
~hlldre~ ln thel~ sample hav~ low (below 100) IQs! It would be surcprising 
lndeed lf th~y dld not! Na~10nal readin~ evaluation tests, like the IQ~ 
are.standardlzed scales deslgned so that a fixed proportion will be 
defl ned as backward readers. Once so defi ned, the lowest group ; s 
0ffer~d remedi a 1 efforts. It is imRortant to remember that the deter­
mlna~lQ~ of.how many poor readers

o 
wlllqualify for: help is entirely an 

~ prlorl one. It merely reflects how much investment ,the society plans 
t~ ma~e.in,improving re~di~g; it is not an absolute measure of reading 
dlsablllt~.Thus the flndlng that 6.5 percent of 10-year-olds on the 
Isle Of.Wlght ~Study ~l) ar~ backward in reading is chiefly useful as 
a basellne agalnst WhlCh chlldren from specially disadvantaged or 
advantaged backgrounds, wit.b or ~jthout psychiatric problems, can be 
contrasted. c v. 0 

. . Es~ima~~es for psychi atri c di sturbances do not have such a predeter­
mlned dlstr~butlon of ~cores ~n the. general pdpulation, in part because 
no standard~zed measurlng devlces llke lQ and reading tests exist. 
Inde,~E!d, estlmates of impairment rates vary widely in normal populations 
depending on the criteria applied. For example, Rutter (Study Tl) found 
a preva1en~e of ~ percent for psychiatrically disturbed l4-year-olds when 
he ba~ed hlsestlmate on teacher and record data, but after he obtai ned 
questl~nn~irerespoQses, hisestimate.rose to 21 percent, the increase 
due. prlnclpally t.o self reports of "often feelin9 .miserable. II. Inthe 
National Child.Deve!opmen~ Study (Davi~, StudyP), first grade teachers 
were asked to 1 dentl fy chll dren who woul d hardly ever sit s-till. They 
ns,fIled 11 percent of the boys and 5 perC:,ent of the gi rl s . Teachers were 
also asked to assess children on the Bristol Social-Adjus:tment Guide 
and sc~red 14 percent in the "maladjusted" range. In thei r' sampl e of 
136.chl1~r~n fo11o~ed from bir~h to adoles~ence, Thomas and Chess (Study 
V~ ld~ntlfl~d a ~hlrd wlth senous enough emotional problems at some 
.tlme ~n thelroC~lldhoodsthat help was sought. The Study V sample was 
espec;1ally predlsposed to seek psychological counseling, being New 
Yorkers largely from the professional class who had been induced to 
partic~pate inthe study in part by the offer of professional help to " 
the Chlld. Nonetheless, the authors judged the problems presented not 
to be trjvi a.l . . -

These WidelY, ~iv'~rse estimates make it clear that different methods 
yie)d d;~ferent results. Yet, 'however one loo.ks at the problem$ there 
seems to 'be a considerab~e number ·ofch.ildren thought by themselves or 
others to have psYCholo91cal pt;oblems. It also seems clear from Rutter's 
fo~lowup (StudYT~)'ot~at probl!=ms increase between the ages of 10 and 14. 
USlng the same crlterla a,t both ages, Rutter identified 11 percent as 
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psychiatrically disturbed at age la, and.16 pe~cent at age 14. The. 
addition was chiefly among girls, and Ch1efly 1n the area of neurot1c 
disturbances, rather than in learning or conduct problems. 

Boys not only sho\'J problems earlier, but they.have ~ different 
spectrum of problems. Among those found to predOl~nnate 1ry ~oys a~ age 
seven are hyperactivity, reading problems, enureS1S, hOStl11t~, W1t~­
drawal and restlessness. Young girls exceed young boys on~ly 1n ~nx1ety" 
(Davie, Study P). 

) 

In addition to the increase in psychological disturbance with 
adolescence there are changes in attitudes that may be upsetting to 
family and ~chool. As children reach high school age, .they typically 
become less conventional in their attitudes, less conv1nced that school 
achievement is~to be sought, more independent, less attached to their 
parents and le~J religious -- or so a re~en~ study t~at fo110~edthem 
for four years found (Study J). These f1ndlngs conf1rm lay.v1ews of 
adolescence as ~ p~riod of exploring new values and separatlng ~nesI1f 

(.', from parental V1ewS. It should be rem~mbered, howe~er, ~hat th1S shwdy 
represents only a brief historical per10d, and one 1n Wh1Ch there ~lasa 
marked upsurge of rebellion~in adol~scents. To dem~nst~ate ~hat.~rese 
changes .are typical of adolescence 1n general, repl1cat10ns 1n d,.fiferent 
historical periods would be necessary. 

Correlations Between Problems 
o 

'" ;:: One of the most important contri buti ons of fo 11 owup studi ~s has oeel\ 
the demonstration of the association between problems of d1fferent, types. 
Finding associations between behaviors we had previously perceived as 
discrete suggests that they may actually be part of a common syndrome, 
or if not, may share some of the same causes. When behaviors are as~o­
ciated, we begin to look at them in a broader context -- a~ indicators 

"t, 

of some underlying process rather than as single symptoms.:$ Thus fqr 
many years, there was a great deal of ~pecula~ion in the literatur~ 
about the causes of alcoholism. Theor1es comlng from psychoanalYS1s 
focused on drinking as an oral activity, and looked for its causes in 
infantile oral experiences. Newer research, however, has found that 
early drinking occurs in the very same.children who are ~elinqu~nt, . 
drug users and sexually advanced (Stud1es J, R2) •. If ch~ldren.1Dd~lg1ng 
in forbidden sexual contacts are the very same ch1ldren 1ndu1g1ng 1n 
forbidden drinking, it makes it difficult to argue that. drinking 
represents 'f/il{ation ata pr~;~enita1 stage of sexual development. 

All the behaviors we have just identified as occurring in the 
same chi 1 dren -- dri nking, sex and del i nquency -- a 11 appear to come 
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., from a.single conceptual realm: they all represent resistance to 
a~thor1ty. There are also examples of 'related behaviors from other 
slng1e conceptual realms. For instance, Rutter (Study Tl) has found 
low IQ and.poor reading to be associated with poor performance on 
s~hoo1 ach1evement tests, associations that we could have anticjpated, 
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s 1 nce school perform~nce shou1 d be ~ functi on of both na ti veabl~i"tty 
and s~cc~ssful .learn1ng. The more 1nteresting results, however, ~re 
assoc1atlons d1scovered between problems that seem to come from different 
realms: Poor reading is associated not only with IQ and attendance but 
a~so w1th general maladju~tment (Studies P aDd Q) and psychiatric ' 
d1s~r~er (Study Tl~, part~cularly con~uct disorders. Poor reading is 
add1t10nally assoc1ated w1th neu:olog~cal disorders such as epilepsy 
and c~r>ebral ;ipa1sy. One co~nect1ng link may be IQ, which is also 
assoclat~d slmultaneous1y w1th conduct disorder and neurological 
a~nonna 11 ty (as well as wi th bronchi ti s, speech impairment and 1 eft­
r~ght co~fus,on) . (Study Tl). However, IQ is not the sole explanation 
Slnce ch1ldren \,l1th conduct disorders read eVen more poorly than their 
IQs would lead one to expect (Study T1). . 

Another reliab1e association f~und through longitudinal studies is 
tha~ bettleen e~ur~sls and conduct d1sorders (Studies Rl and Tl) -­
aga~n ary a~soc1at10n that is by no means obvious. The association is 
an 1ntr1~u'ng one, since enuresis can be alternatively interpreted as 
a delay ln maturation or as a refusal to confo~ to family norms. 

" 
.Not.on1y pro~lems but desirable behaviors have been shown by 

10ng1tud1na1 Stu~1~S t~ be strongly correlated. Douglas (Study Q) 
found~ not surprlslng1y, that well adjusted, nonneurotic students did 
best 1ry the "e1even:p1us,1I the examinations that English schools used 
to.asslgn students lnto academic or general education tracks. Gifted 
,ch1ldrery (Study U) were f9und ~o.score a~ove average on health, physical 
a~tract1Veness and athletlc ab,11ty. Whlle these findings are consistent 
Wlt~ later results, they Were surprising at the time when there was 
bel1ev~d to be a la~ of c~mpensation at work that made bright children 
ath1etl~ally or soclally lnept. The only suggestion that there may be 
some Sl1ght penalty to be paid for having unusual assets is Kagan and 
Freema~'s (Stl!dy ~) ob~ervation that for girls only high IQ is associ­
ated wlth aggresslon, lndependence and less dating behavior in high 
school. ~This stud~ wa~ also done a number of years ago. Given the 
changes s 1 nceethen 1 n Vl ews of proper roles for women, it is no longer 
so clear that these are adverse consequences.) -

Persistence and Termination· of Problems 
'~, 

Discove~ing the prev~1ence of problems in general populations and 
the correlatlons ~etween aifferent problems is a byproduct of longitudinal 
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t d'es but similar results ~ould have been obtained in cross-sectional 
s ue~rch The special role of longitudinal studie$ isin observing change 
~~~r tim~. Obser'vations over time lend themselves ~o two ~road goa~s: 
discovering which childhood problems persist and wh1ch rem1t, and d1s­
covering predictors bf future problems'j 

\' II 
We noted prev; ous ly that tile preva 1 e~~ce of problem: increase's 

between ages 10 and 14, and that therat1~~ ~f boys to g1rls ~e¥~~ases 
as girls begin to catch up with the boys ::h1gher early rate. ,1S 
increase in overall rates and equalizing 01F the sexes could be due 
either to the disappearance of young boys 1\ problems and the onset of 
new types of problems common to both sexe~: in a~o~escence~ or. to the 
persistence of young boys' problems and th!e add1t1on of glrls problems 
in adolescence. 1 

Rutter (Study Tl) found that the latt~r alternative was t~e one 
that actually occurred. Very few of the boys diagnose~ as hav1n~ a con­
duct disorder at 10 had recovered frol11 it Ip~ 14, nor,d1d those w1th 
readin disability overcome it. Many stUl~1es (Stu~1e~ C, G',Rl a~d, 
R2) ag~ee that delinquents have a high risk of cont1nuIng theIr c~ImInal 
behavior, although the frequencY,;9f rearrest be~in~ to tape~, of~ In the 
middle 20s. These studies also agree that corytInulty of crIm~, 1S 

··greatest when the juvenile crime was more ~erIous, whe~ the.f1rst 
delinquency occurred at a ver,y:oyoung age and when the Juvemle offense 
led to institutionalization. Kagan and Moss (Study E) fouryd.;hat 
a ressive boys remained aggressive men, and indeed agress1V1vY was 
t~~ most stable personality trait in their sample. Lang~er ~Study M),; 
following New York City children for five years, f?un~ f1ghtlng, ~onfllct 
with parents, delinquency and "mentation probl~ms (l.e."academ1~ 
roblems) all to continue or worsen over thef1Ve-:-~e~r per10d. He er 

~Study 1) following the offspring of mentally .. def1cI.ent m~ther: as 
'control s~bjects for his treatment ~roject~ found,that theIr slIghtly 
low IQs in early childhood dropped Increas1ngly w1thage. T~us there 
is ample evi dence that the conduct and 1 ea rni ng ,prob 1 ems tYP1 ca 1 . of 
the disorders of'early~childhood are often pers1stent~ although It 
is also cle.ar that many children with early problems 1mprove. 

" ~j 

Langner (Study M)0presents th: ~est evidence about the ages at 
which these various handicaps stab11I~e eryough to ~llow them to be 
used predictively. He found that antIsoC1al behav10r b:comes stable 
at about age 10, while conflict with p~rents and ment~t~on p~oblems 
are stable much earlier -- about age SIX. On the posltlve sIde, early 
high IQ and early school achievement are also sta~le, as Terman (Study 
U) found for IQ and Ka~an (Study E) found for ach1e~el!1ent. "!he. 
Berke'ley Growth Study (Study A) reported trai~ stabIlIty ~egInn1ng 
about the age of school entry. Chi 1 dren showl ng destruct1Ven~ss, 
attention seeking, shyness, sombernes: an~ jealousy at ages S1X and 
seven were likely to show the same t:aI~s 1n adolescence. 
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While findings are remarkably consistent among studies about the 
stability of antisocial, aggressive and intellectual problems aft~r the 
first school years, studies differ in their findings about the stability 
of neurotic traits. Douglas (StudyQ) found that childl"en least well 
adjusted, i:e., "neurotic," tend to deteriorate in school perfo!'m,~nce ': 
aft~r age elght. Rutter (Study Tl) founct some consistency for neurotic 
tr~1ts, b~t much less ~han for conduct pr'oblems. Of Isle"of Wig~,t 
c~1ldren Judged neurotlc at ten, half were healthy at 14, as compared 
wlth only one-fourth of the conduct disorders. Still, neurotic ohildren 
were more 1i ~ely to be affected at 14 tharf were chi 1 dren free of :;syrnptoms 
at t~n, part~cul~rlY,if they had been seriously enough affected to 
requ1re hosp1tallzat1on. Roff (Study S) found little relationship 
between neurotic symptoms as recorded in a chi 1 dgui dance cli ni cand 
SUccess in mi 1 itary servi ce, suggesti ng tnat the neuroti c symptoms 
either remitted ful~y or became mild. Langner's (Study M) findings may 
be the key to br1ng1ng some order out of the chaos of contradictions 
~bout childhood neurot~c symp!qms. He found that over a five-yea~ 
1nter~a~, a number of ,neurot1c" symptoms did get better: dependence, 
repet1tlve motor behav10r, delusions and hallucinations and social 
1~olat1on. However, he ROints out that only one of these, social 
1~01~t~0~, had been associated with the overall impairment score 'in 
hlS 1nItIal survey. He found that anxiety, the classic "neurotic" 
s~mptom, did not become a stable characteristic until adolescence: 
H1s results.wou1d indica~e()that most neurotic symptoms in chi1drerl 
are both m'i,ld and trans1tory; The more serious and incapacitating 
ones, and those arising in adolescence, may be a good deal more stable. 

Stud~es Of general populations of children often grpup together all 
s~mp~om~t1c chl1dren whose problems are neither in the aggressive, 
dlSC1p11nary problem realm nor 1ear'ning problems into the residual 
cat~gory "neurotic.1I In this "¢catchalr~" along with children with 
anxlety, fears and overdependence, "there is a very small group with 
serious mental illness. Unlike the rest of tQ.e \,children in the "neurotic!' 
ca~egory, these seriously dist~rbed childr~n have extremely poor prognoses. 
Chlldhood Psychoses, as shown 1n fol,lowup studies by Rutter and Lockyer 
(StUd~ T2), Bender (1973), Annell (1963), Eaton and Menolascino (1967) 
and EIsenberg (1957) are veryseri.ous disorders indeed, rarely remitting and extremely disabling. . " 

" Although studiesdiffer in their categorizations of childhood 
pro~lems, there is great :onsis~ency in the finding that personality, 
ach1evement patterns, soclal sk1lls and aggressiveness are largely 
s~~ ~e~l. before adolescence i~to patterns that are likely to be 
llabl11tles or assets .for a l1fetime. Thus the treatment of children 
':lith ~erious ~mpairment in the~e areas i!? important not only to provide 
lmmedlate re11f but for the chlld's long teX'llladjustment. '" 
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The IdentificatioQof Successful Treatments 

Treatment evaluation is the form in which the followup study can 
function as a true experiment. Ideally, children are randomly assigned 
to treatment and control groups, the treatment process is carefully 
specified and evaluation of outcome is blind and unbi~,sed. While this" 
ideal design is familiar and well accepted, .attempts to carry it out 
have been surprisingly rare and those studies that have madeuthe attempt 
often find that dropouts badly mar the equality of treatm~nt and control 
groups that was initially achieved by random assignment.,uIn addition, 
the outcome,;criteria used have often bE!enso general .that one can only" 
tell in the']positive studies that some positive effect has occurred, 
not its nature. ~~here outcome meaS'i:J'res have been explicitly defined, 
it is often found that improvements have been achieved in psychological 
test scores or teachers' impressions, while measures such as academic 
achievement and rates of arrest for delinquency, which would be morE! 
meaningful for the chi1d's future., remain distressingly unaffected 
(Gittelman-Klein & Klein, "1976)." 

In al.l""there have been few studies showing significant long tehn 
effects of treatment (Robins, 1973). Even worse, there have been some 
showing significant adverse effects. McCord (Study C) reportsnresults 
of a (treatment program in whi cn counS'~ll ors tri ed to help boys and thei r 
families jn every way possible,inc]u'ding tutoring, medical attention, 

\co summer camps and recreational programs. Followed 30 years later, the 
treatment group had more early deaths~' more high blood pressure and 
heart trouble, worse jobs, more job dissatisfaction and more repeated 
arrests. Another study with disturbing results (Study 0) followed 
three years later c,hildrerf~who had been assigned at age four to four 
types of preschools and toa control "group. The experimental children 
ih all programs were advanced'compared td controls on entering first 

0' grade, but by grade two, treated children all.! showed dec-lining IQ scores 
, and children from three of the four programs had'lower scores than did 

the untreated controls. Girls particularly seeme,d to suffer detrimental 
effects, Thus'~ it appears that psychological as 'wen as physical treat-
ment can resultc'in unanticipated noxious effects. . c _. 

" ' • 0 \" , . ~ 

One well designed study by Heber (Study I) presents more cheering 
results., The offspring of' 20 )'lOmen with markedly loW' lQs were placed 
in day c:a re be'fbre Sl~ x months of age, and i nterventi on was conti nued 
until age six. In d;ay care,,!'the children were offered an unusually 
'j ~tense 1 earning en~!i fonll1en~. At age seveno~thei ndex chi 1 dr~n con .. 
tlnue~",to.~~ow rema~ikab~y h1ghIQ lev~ls when compared both w1'~h~" 
contro) group (rf""of-~GPr1 ng of \~9men W1 th equally low IQs and wlth 
their bwn older siblings. 
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This last study, if its results are conf\irmed, in larger samples,.will , 
join a small select group of proven successful tre~tments.f?r c~'lldren s 
psychological problems. Fo11owup studies of behav10r mod1flcat1on 
techniques have produced impressive shor~.term results in.home and . 
classroom, and desensitization has effectlvely reduced ch1ldhoo~ phoblas 
(Achenbach, 1974). It is interesting ~hat treatm~nt has show~ lts most 
enduri ng posi tive effects with regard 1ro those ch~ 1 d~ood symp~oms 
fears -- that have a high rate of spontaneous remlSS10n. 

'I 

The Association of the Family and Other 
Childhood Environments with Problems 

The family factors most often proposed as predi ctors in !o 11 owup 
studies include family size, broken homes, illegtimacy, adopt1on or. 
foster placement, socioeconomic status, supervision ~y parents? att1-
tudes of parents toward the chi~d, parental expecta~10~s, for hlS .. 
achievement behavior problems 1n the parents and slbl1n9s and pSYCh1-
atric disorder in the parents. The difficulty in assessing the role 
of 'these family variables is that they are all strongly intercorrelated. 
Families of low socioeconomic status have more illegitimacy,more breaks, 
mOl~e very small or very large sibships, offer less sup~rvision (in part 
because poor mothers have to-work), have less expectat10n that the 
child will receive higher education~ include more parents who are 
triminal, mentally retarded, alcoholic qr schizophren~c. Because of 
these intercorrelations, a longitudinal study that chooses one or 
another of these characteristics to show that it predicts bad outcomes 
in the child could often come to the same conclusion had it picked any 
other from this list of variables. It is only when some of th~ desc~ip­
tors are held constant while the relati.onship of another to ch1ldren s 
probtems is exami ned that we begi n to g~t a hi nt as t? what the c9;usa 1 
mechanisms might b~ and therefore what aspects of Jamlly pathology are 
most important. ,,:;, 'I,:) 

'" 
Clearly there is a marked association between families witl1 s~me or 

all of these characteristics and both school failure and conduct d1S­
order in offspring. for instance, Farrington and West (Study X) have 
found an association'hetween low social status and delinquency. Low 
status has also been implicated by Davie {Study P} in poor reading, poor 
mathematics sk.il1s and poor social adjustment as measured by withdrawal, 
dependency, hostility and ~estlessness. Ru~ter (Study ~l) a!sofound " 

"an association between soc1al stat4s and adJustment, WhlCh 6d1sappeared 
when he cont}~olled for IQ. 'However, Douglas (Study Q) found theasso­
ciation of low social status with school problems not ;to depend e'1tirely 
on "the inheritance oflO\.,r. IQ, since the association continued even when 
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the chi1d ' st/Q was kept constan.t. T~e ~ssoci:~tion might ,have additionally 
denended on the poorer school attendance of his lower-sta't"us ch~Jdren. 
FuY·ther evi dence that the fami ly I s.soci a 1 status hasCan eff~ct l'ndependent 
of IQ comes . .from the study pf gifted chi1drery (S,tudy~), Whl c~ fQ",nd that 
social status in chilrlhoodt;ontinued to predlct adult'occupatlonal status 
everi in this group'wh~re all' IQs were very high.' . n:) 

i~;I"'" . ,,,, 
Status in childhood continues it%' eff~cts into adLnth~o~. Havi,g­

"hurst (Study H), found that 10wElr clas':s status:of school'chl loren pre­
"dicted poot; adjustmentilithei~earlY20s.: , Roff (?tudy}) found thqF 

men o·f lower class b9,ckgrounds were mQre 1;1 kely to be dl agnosed as, 
having cohduct disol~der in therdilitary service~ but were: not more 

'.\ 1 i.ke ly to be di Scb,fltged . for neuros is. J , '., 
~ \"-

Comi~g from very lafge fami1'ies-:;haspe,~nshown' to qepressi::,IQ 
scores, although byoI11yo'a'Jsma.~) amount, "wit"n the effec'C;'j01ost pro- . 
nounc~d in the later·;:'bornchiJ~l;·en"(Record,et:,a1., 1969)andln ~h.~ldren 
closely spaced (Zajonc"1976)'. The\ negative effects· of large f~mll'Ies on 

., other aspects of adjustment have been reportE)~'repeatedly. Davl~ (~tudy 
P) found la.rge sibships assocjatedvlit~.Roor \readi~~ and.,pooro,~dJustmentl}.:;::" 
in fi rSl: grade; DOll.gJas (Stuay~ Q) also Toundthem associated w'lth .poor~ 
school achievement. Similarly RLitter (Study-Tl) reporte~ a r~latlonsh1p 
of large families with deviance at age 10, as didrf'arrington and W~st 
(Study xr with delinquenGY. R~bins (Study R1J found coming from large 
famili.eS added to the risk of sO~'i-opathy in adulthood. 

" ,I', '0' . .' .<, , C' ~::'" 0 

,.C, Next ,to social ciass afi'afamily'~size, the,: ftmily variabl~ most often c, 
reported assoctated with chilg,ren's problems:~s ~hebroke~ home. ;:;rhe . 

--, association ofC-the bra.ken home wi tb offi ci a 1 dell nquency , s C; well 
t.established one, rec09!;lized:lin theea~ly p~rt of cth1scentutY and 
i. reaffirmed more recent:ly tbi'( the Gl uecks . (St'udy G) and)?y Farr; n~tpn and 
'-; l~est (Study X) . ",Broken homes are assoclat~d. as Awell w~ th b~~havl~ris of 

an anti so.ci.a 1 type thq.,tr;\do not come to offl ~l ~ ll:.attent}on, 'as Rut!t~r . 
(Study T1) has"shown.'" Roff (Study S) has slmllar:ly shown ~n.Q.ssoclatlon 
between broken homes 'and bad conduct di scharges fr,Qm~)the m1-11 ta;~. 1":, 

Among gifted chi'ldr,en (St~{lY.P)' broken hom~sf'werel,\related to.l'ovt 
occupational stti7t,US and to '~'second generatlon of brok~!n marrlages. 

Families can be broken in various ways 'and for various reasons; 
the child may be "sent away to relatives,fos.ter parents or an a~pptive 
home; or a pa'rent may leave, die or be ins~itutionalized.'~;~ _:;hl~d may 
be born to a mother and father who never llVec;l together~";:, .F>Q11.,~w1ng.,,\ 
the .bteak, the child may P!ve in a vQ.riety of setting's :,witg a pare'Qt, (, 
with relatives, with foster parents, or in an institution. ~1any studies 
have how shown tha't the ~ of broken home, as reflected in its cause, 
and consequences, i's an important predictive factor. Thus Robins (Study 
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J 
Rl) found that the effect of the broken home in predi cti I1g soti opathy ,Iii 

was.entirely attr;-,ibutable to the problems' in the parents that led to II 
thelr divorce, separation and institutionalization. Quarreling anti... i 
soci a 1 parents whO' remained together we, re no improvement as far as thei HI'! 
offspring's a,dult djagnosis was concerned. 'II 

. ''''Douglas (Study Q) has shown the i'~portance of the type and time Off 
f~mlly breakup. E~.rly break~ (before the child is six) caused by ,~ 
d~vorce or separatlbns were found strongly associated with sons' delin-t 
qu~ncy and wjth daugh.te, rs' havin9 ap i.Jlegitimate Child.". The National ii 
Ch11d Development Study (Study P) compared illeg"itimate children who II 
,,~ema ~ n~d with the mother and those adopted. Most of those adopted end~ld 
':In m,dtne cl~ss homes, while most of those remaining with their mothers! 
1 i v~d ,i n low,er status.,one parent homes .• Further, adopti ve homes offer~:d 
a hlgh"~~evel ·of parental interest.\ in school achievement, while maintail1-
i ng equally smalls ibshi ps as di d' th'e setti ng with the natural mother.ll 
Apparently as a result of these,relative disadvantages"children kept II 
bY, the .mother ,ha, d lower. schoolachie~ement and mOreadjl1stme, nt probel~s 
than d,d the adopted ch1ldre~. Desplte the assets of the adoptive I 
home as" compared with the avg'rage IIi ntact" fami ly in terms of income I 

:>and small ~ibships,.ado~ted boys, but not girls, nonetheless had morel 
R,roblems wlth coordlnatlon, restlessness,and adjustment than did II 
chi~dre,n from intact ,;families, although they di'd better in verbal I),) 
ach1evement. " II 

.: ... 'iThe,fact t~atadopted childre,n do as well as legitimate childreJ 
ll~lng w1th thelr natura,' pareryts on mostmeasures of abiJity and II ' 
adJustment ~.ug.gests t~at adopt',on ma.y b~ the most .~ucc, essful preventiive 
measure ava11able. Slnceadopted ch1ldren share wlthother illegiti~ate 
'children many of , the hi~h risk ind~cators -: young mothers, .poor;'pre:hatal 
care.and small blrt~ welght -- thelr nonnalltY,at fo11owup 1S proba~:lY" 

a, ttr,lbu,tab.l,e, to,~,_;t~e.1r, b" ette"r eryvl,:,ron,.m~nts~. ,a,.,.l,~hO, ugh s",cree"n, ing does /. prevent the adoptlon Qf those llleg]tlmate chlldren ~ith the worst jl 
prognoses. (J '0 ~\ ,; '. 

~ . 

. . The illegitimate child left with his m~thet 1sclea~lY at a ma~or 
d1sadvan~age, no. doub~in part because of objective deprivation, bult 
appal~entlY also ln pa~"t because he was unwanted. The di.smal outcombs 
for children born to mother§. who do not want .. them was underscored ~Ya 
followup (Study F) of children born to mothers who had been refused 
abortions. As compared'\~ith ~thenext child 1n the birth registers;1 
they had\\'rrypre del i Iiquency, ,~ore psy,chiatri c care and were more ofte/n 
ed~qt:on¢llY su~norma1. .. .•. I 

c/ A final interesting ~ut contrQversia,l disS,ussion ab~ut parentll 
effects has grown out of "he attempts to study"the genetl cs of schk zo-
phreJlia by (comparing the offspk"ing of schizophrenics with the off~pring 
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of control mothers; Not only has an excess of schitoph~e~ia beeniden­
tified in these children, but also an excess ofalcohollsm and drug 
abuse (Schulsinger,Study N). To what extent this r"epres;nts th~ , . 
genetic "contribution of the schi'zophrenic paren~ and ~o wnat ~xtentlt 
refl ectsthe EfT'fect of assorta<ti ve rna ti n~ between schlZophrem c women, " 
and anti soci a 1 men or the effects of falmly breakup due to the mother, S 
ill ness; s' sti 11 upsettled. 

t'. ;;:'/f 

Siblings as well as parents cal'li:lhave·impqrtant effects on outcoJl1e< 
Farri ngton 'and ltfest (Study X) and Robi ns(Stu~y R2) have found that haVlng 
delinquent siblings increases the risk of de~lnguenc.y. Terman and Oden 
(Study U) found that brightanp successful slbllngs ln~reased,. the prob­
ability of achi~ving a high occupational status for bnght chl1dren. 

In addition~ to"family;nflUences, longftudinal'studies have ex- " 
plored cUltural influences on children's"outcomes. , Rutter (Stu~y Rl) 
found rates of disorder t\'1ice as high in~anin~er London com~un1ty(lS,) 
on the"Isle of Wight, "and Wolfgang (Study Y) found a "strong lmpact of ,,'." 
race on delinq,uency ,rates in P~iladelphia. 

.-

There is a difficulty in assessing the impact of cultu:al influences 
because ethnic status and residence are highly correl~ted wl~h faml1y 
variab'les. Black boys inPhilcidelphia (Study Y)"and lnner Clty Lon~oners 
(Study T1) are much more 1 i kely to h~ve~roken homes, arrested pa:e~lts, 
low socioeconomic status"and large slbshlPS than are the groups~lth , 
whom they are contrasted. As mentioned prev~ot.isly, when .po~ulatlpns 
vary profoundly along suchdimensions~ matchlng and statlstlcal ~,ontrbls 
can never fully overcome the differences between. them. Therefore, even 
attempts to show the effect of one variable holdlng another constant may 
not be adequate toprove;a relationship, though they are often adequa~e 

'I {j 

to disprove one. Thus, Robins (Study Rl) ',w~s able to sho~that low ' 
'social class in childhood was no longer an lmportant,predlctor of adult 
psychiatric status once the pareht's Tevel of antisocial behavior was' 

. taken into account. ,d 

Among the. family and bqc;kgrou!1d factor'S. that have been found~o 
remain pr.edictive of ch'il,dren's outcomes when factors correlat,~d.wlth 
both' background and outcome were held constant are: 1 arge fannll es 
predict poor school achiev~ment~ holding,soctal sta~us co~stant (Study 
Q); low soci a 1 status predl cts poor readl ng anp s9c1 ~ 1 adJ ~s~ment .. 
hol di ng constant fami ly sj.ze, moth~r '5 age and~hll d s legl tlma~y(S~udy 
P); low soci a 1 status predicts de l~ nquency hO 1 ~1 ng,cons tant f~ml1y s 1 ~e 
(Study X); criminality in biological patents ofadopt,ees p:edlcts thelr 
criminaHty,holding constant the crimj'nality of the adoptwe pftrents 
(Study D1). 
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•. How 4hi 1 dren 's i nfracti ons of the 1 aWare handl ed by the legal 
system seems to play an important role in the child's later adjUstment. 
While no particular fOrm of treatment of delinquency has generally been 
found to reduce the l'ikelihood of recidivism, Studies of the d'iversion 
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~ystem (i~:.e., whether infractions lead to appearance in court ahd . 
,: 1 ncat"ci~rat~ion) havegenera'lly shown that more formal and severe handl i ng 
of juvenile offenses has been associated with worse outcomes (Studies . 
Rl an,? 2~ S, V). I~ is always diffic~1t in a nonexperimental study to 

;,'~e . c~r·tal n that de! 1 nquents ~rea te~ Wl th grea.ter sever; ty were not 
lnl;tlally .. more serlOusl~ dellnquent"or from more disadvantaged homes. 
But efforts to hol d senousnessof the offense and background factors 
constant have not been able to wipe out an apparent independent. effect 
of the way the child was handled. Study Y did no:t find this effect 
for the first offense,but did for subsequent offenses. 

The AssociationQf.~Childhood Problems and. Traits 
With the Emergence of Later Difficulties 

Some of the characteristics portending later childhood difficulties 
can be detected at birth. Children born both too early .and too late have 
been shown by the National Child Development Study (Stu.dyP) to have 
poorer school achievement and mqre physical incoordination at age seven. 
These results are well substantiated in a number of studies, including 
that by Barker and Edwards (1967) where premature infants were also found 
to be at high risk for a numbeY,j of physical disabilities-- epilepsy, 

. cerebral palsy -- which in turiJ are associated with later adjustment 
prob 1 ems. J . !3 ' 

Hospital admiss~onsin e~rlychi!dhood were found by Douglas (Study 
Q) to forecast a varlety of problems 1n adolescence: conduct disorder 
reading problems aryd delinquency. In general, however, traits prior t~ 
school age exceptln the severest form such as childhood psychosis and 
'extremely low IQ have not been shown to predict later outcoine (Study A). 
Chess~nd Thomas (Study V) attempted to link temperament in the first 
year wlth the appearance of psychiatric problems in later childhood. 
The on!y s~gn~fic~nt relationship theY.f0undwas with activity levels 
and thlS flndlng ltselfwas unstable Slnce the same trait in the second 
year of life was no longer significantly related to later psychiatric 
problems. 

,Once .~hildreh reach school age, however, stability greatly in­
creases. A variety of indicators of trouble in elementary school are 
strongly related to both adolescent and adult outcomes .. , Among substan­

.tial predictors of later delinquency are recklessness or "daring," 
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resistance to teachers' authority, fighting al')d aggressiveness, unpopu­
larity with peers, low IQ, school failure,excessive absence, hyper­
activity, reading retardation and poor grades (Studies G. H. R~l, X and 
V). Similar behavior traits are associated with later alcohollsm 
(Studies C, Rl and 2, U), poor work adjustment (Studies B, H, Hl and 
2) and adult smoking (Stewart & Livson, Study A). 

Perhaps the'most general of all childhood predictors is low IQ. 
It has been shown to influence not only delinquency, reading problems', ' 
and likelihood of completing school, but also smoking (Study Z), early 
marriage and poor work adjustment (Study H), and later psychiatric 
problems (Studies L, T2 and W). ,. Both Watt (Study W) and Lane (Study 
L) found some relationships between Tow IQ and schizophrenia. Lane 
in addition has demonstrated that schizophrenics' premorbid childhood 
IQs showed less correlation with their siblings' IQ than do normal 
children's, suggesting a possible neurological basis for the disorder 
demonstrable early in life. " 

Almost as broadly pre"dictive of later difficulty as low IQis 
early aggressiveness. Havighurst (Study H) found it predicted generally 
~oor adjustment in the early 20s, as well as poor grades in high school, 
smoking and nervousness. Robins (Study Rl) found that it predicted a 
host of adult problems, including criminality, low socioeconomic status, 
poor job performance, marital instability, drinking problems, poor 
performance in the military, isolation from'relatives" impoverished 
social relationships and geographic mobility. One of its most common 
early effects is to increase the risk of delinquency (Study Xl. 

Delinquency in turn has profound implications for later adjustment. 
The GTuecks (Study G), Roff (Study S) and Robins (Study Rl) in follwoing 
delinquents into adulthood found not only a high rate of criminality 
but also poorer health, vagrancy, conduct problems in the military, 
financial dependency, drinking, marital friction, rejection of tradi­
tional social relationships such as church and voluntary organizati,ons, 
promiscuity,gambling -,.. indeed increased rates of problems along almost 
every dimension of poor adult adjustment. 

There is no question, on the basis of these longitudinal ~tud{es, 
that school failure, delinquency and aggressiveness are all predictors 
of a host of later adjustment problems. Work by Jessors (Study J) 
clarifies our understanding of how such different kinds of behaviors 
in childhood can have so similarandgeneralized an effect. The J&ssors 
found that one Gould predict transitions of s,choolaged children into 
drinking, loss of virginity, marijuana use and delinquency about equally 
well, whichever behavior app~ared first. In addition, a drop in achieve­
ment orientation, a Ipss of interest in religion, a shift toward peers 
and awayfrompqrents'as the source of values all predicted that in the 
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next year, whichever of these behaviors had not yet occurred would be 
likely to be tried. They interpreted these findings to mean that 
there is a nonnal development during adolescence in the direction of 
opposing adult values and that the selection of specific acts is 
largely a matter of chance. Robins (Study Rl) also found some evidence 
for a gel}eralized predisposition to deviance in that the variety of 
previous deviant behavior was the best ptedictor of further problems. 
However, there also seemed to be some more specific relationships, so 
that early poor school performance predicted school dropout a~d~f'mari­
juana use predicted trying other drugs, even when the variety of deviant 
behavi or was constant. , '" (=l 

The Berkel ey Growth Studyc- (Study A) sought predi ctorsof 1dJI)1tment 
at various ages, the last report dealing with adults at age 30. For 
girls the principal predictors of adult maladjustment were finicky eating, 
excessive modesty and excessive dependency in the preadolescent period 
(age 11 to 13). For boys there were two alternative patterns leading 
to poor psychiatric healtb. One was the introverted, shy and somber 
boy; the other a quarrelsome, negativistic boy with temper tantrums. 

At present, evi~ence for,predietors of an antisocial adult adjust­
ment are much more substanti~."1 than are predictors of adult neurosis. 
Roff (Study S), for instance,' searching child guidance clinic records 
for predictors of a discharge'from service for psychoneurosis, found 
only having been referred to the clinic by a physician and having poor 
peer relationships, while there arl~ many predictors of rejection and 
discharge from service for bad conduct: police referral, low IQ, being 
older, fewer years ofrs,choolingand again, poor peer realtionships. 
Whi 1 e Robi ns (Study Ri"'/ and Rutter (Study T1) both found some increased 
risk for disturbance in l~ter life associated with children\$ neurotic 

, " :1" 

s~mptoms", the s~abilit~ and strength of~hese~relationships ;~1ere.con­
slderably less lmpreSSlVe than for relatlonshlps between an~'lsoclal 
behavior in childhood and later problems. ' 

,The search for the later significance of childhood symptoms has 
helped to clarify important diagnostic issues. Rutter and Lockyer 
(Study T2)", for instance, were able to sh,ow that ch"ildhood psychosis 
does not turn into adult schizophrenia, and Robins (Study Rl), Watt 
(Study W) and the Dallas studies (~lichael, et a1., 1957) \'/ereable to 
show that, contrary to, clinical impressions, male schizophrel1ics as 
childr~n are not typically shy and retiring, but' on the contr~ary are 
described by teachers and in child guidance clini,c records as less 
consei enti ous ,1 ess agreeable" and somewhat morle aggressive tlJanother 
children. Robins (Study R2) and Johnston (Stu~1y Z) were able to show 
that drug abuse was, not s imply one aspect of al)genera 1 anti so'cta. 1 
pattern, sfnce unlike truancy from school, deli\nqu1ency and(,incipient 
alcoholism, it was not related to lower claS$' s.i:atus, broken homes or 
poor achievement in elementary school. ", ~I ~\ l\ 
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Some Important Negative Findings 
o 

In the preceding pages we have emph~sized ~he most so~id asso~ia­
tions found in longitudinal studies betw~en fa~llY and soc~al .set~lngs 
arId children's behaviors, and between chlldren s charactenst1cs 1n 
early childhood and their later succes~ or proble~s. ~o ~omplete the 
pkture we must emphasize the many rel1able negatlve flnd1~gs -­
f'indings of no association between backgrouna ana later outcome. 
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1. Violent and aggressive behavior patterns do not appear ~n 
aldults if they have been a~sent in chil~hoo_~ -- .except o~ cours~ 1n the, 
clbntext of a specific phys1cal or psych1atnc dlsorder 11ke mama, drug 
i'htoxication or temporal lobe epilepsy (Study Rl). 

: 2. Social a~d cultural environments which are n~t ref~ecte~ in 
the under~the-roof culture of the child's home ~e.g., 1n fam~ly dlscord, 
~,arental deviance or overcrowdipg) ha~e ~ittle 1mpact on ~el1nq~ency. 
Thus the child living in a well functlomng home lo~ated 1n a ~lgh, 
delinquency area is about as unlikely to bec~me del1nquent as 1S a 
dhild living in a low delinquency area (Stud1es R2, X). 

3. Family breakup per se is not an important predi~tord ctf)tdelin­
quency. There is no elevation of rates when the breakup 1S ue 0 
death. ~Jhen parents are deviant, delinquency is equally common when 
parents do and when they do not separate (Study X). 
" ' 

4. Children of working mothers do not perfor~ worse i~ school, 
I~t least not if the mother's working is delayed untll the Ch11d starts 
~chool (Studies P, R2). 

5. Parental neurotic problems do not lead to delinquency in 
iichildren (Study Q). 
il 
II 6. Most of the difference in delinquency rates between schools 
can be explained by the kinds of children who attend them, rather than 
by the school's own environment (Study X). 

7. Pre-schizophrenics' IQs do not decline over the childhood 
years (Study L). 

8. The contribution of the biologic parents to schizophrenia is 
not the result of the schizophrenic mother's p~oviding a poor.intra-. 
'uterine environment, since the risk for offsprlng of,male SChlzophrenlcs 
is no different from that of female schizophrenics (Hanson, et a1.'~ 1976). 
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9. The association between parents' and children's deviance is 
not principally explained by the child's modeling his behavior on the 
parents' since a) children separated from the parent have rates of 
problems similar to those with the affected parent in the home (Study 
Rl); b) adopted children without criminal biological parents do not 
have increased rates when the adoptive parent is criminal (Study 01); 
and c) younger delil1J1uent siblings account for as great an increase in 
the risk of delinquency as do older delinquent siblings (Study X). 

I 

10. Neurotic symptoms do not protect children against becoming 
delJnquent, although they do not· increase the risk (Studies Rl and 
X) • 

11. Birth complications are not associated with delinquency or 
schizophrenia (Studies N and X). ' 

12. Shy, withdrawn boys are not at high risk of schizophrenia 
(Studies Rl and W; Michael, et al., 1957). • 

Negative findings are in some \oJays the most important contribution 
that followup studies of children can make. All societies invest a 
large part of their resources in efforts to improve the mental health 
of their population. Followup studies of children can indicate areas 
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in which jt would be a mistake to expect investments to have large 
payoffs and can point to areas in which none of our intervention methods 
seems successful, so that we know where better methods must be developed. 
The negative findings listed above have some very practical implications 
about what not to expect in planning prevention and treatment. For 
instance, removing juvenile delinquents from the neighborhood into 
detension centers will probably neither improve their own prospects 
nor protect their peers from "infection." He know this because insti­
tutionalization is no cure for delinquency and because family problems 
are better predictors of delinquency than are neighborhood rates. Nor 
will removal, of children from problem parents wipeout the inheritance 
of problems in one generation. We know this because children adopted 
away from criminal, alcoholic and schizophrenic parents early in life 
still have an iocreased risk of problems. 

Positive findings of followup studies have provided clear indicators 
of which children are at greatest risk, so we know for whom we need to 
discover better forms of intervention. Itis the negative finding that 
antisocial behavior virtually never occurs in adulthood if absent in 
adolescence, however, that suggests that if'we do discover an effective 
intervention, it can be proven effective fairly promptly since there 
is not likely to be massive backsliding in adulthood if we can success­
fully interrupt the conduct disorders of childhood. 

Q 

~\ 
VI 
,\ 

6' 

-

I 
;"1 



·c 

. " 

~ 
10 

" 

67 

A Word for the Future 

Follo\'JUp studies of children have ta"ught ~s that ch~ld~en's prob~ems 
are highly interrelated among themselves and hlghly predlctlve of a wlde 
variety of adult problems. Th~se strong interc9rrelati9ns mean ~hat when 
we do'develop successful technlques for preventlon and 1nterventl0n, they 
arelikely to have wide ranging beneficial.effects. ·.If ,,!e cou~d only 
treat learn~ng problems successfully, for lnstance, we mlght sl~ultane­
ously get a r~duction in delinquency and psychiatric disorders 1n 
children, not tocmention in all the correlated,adul~ problems such as 
crime, financial dependency and alcoholism. . 

Unfortunately the ,results of followup'studies can rarely be trans­
latedinto suggestions" for interyenfion .. 'Whil~ the~ haye t~ught us a 
great deal about predicting the 6ccurrenceof problems 1n ch1ldren, we 
have 1 earned very 1 i ttl e about predictdrs of ,the course of thos~ problems 
once th ey occur. " 

'Epidemiologists have provided a uS'eful formu~a which accou~ts for 
the prevalence of any dis9rder: Prevq,lfance= I~C1d~nce x ~urat10n: Thus 
far almost all our attent10n has been expended 1n d1scoverlng pred1ctors 
of i nci dence (i.e., new cases), not of dur,aY,ion. . Demographi c factors 
such as age, sex, race, status and fami ly type have been found to be 
powerful predi ctors of i nci dence, but they have ,j'lot been shown to be 
of much help in explaining duration. Predictors of in~idense are 
valuable in planning prevention stra~egies, but ~heyg1Ve us no.clues 
as to how best to plan treatment, Wh1C~ de~otes 1ts~lf~o redUC1~g . 
duration. ~10nitoring duratiorlln longltudlnal stud1es 1S more d1ff1cult 
than studying incidence. We must be able to determine not only whether 
the disorder is present or absent but when it disappeared and under ,,!hat 
circumstances. The potential contribution of longitudinal research 1n 
discovering determinants of the duration of childhood problems is so 
enormous that it should inspire the next generation of research efforts. 

Notes on Studies* 

A. Berkeley Growth Study 

Study Type: Rea 1 ~ti!1le prospecti ve. Index Cases: Subjects were 
drawn from two initially 'distinct studies: (1) ther.Berkeley Guidance 
Study, whi ch selected healthy, full term babi es bor~\ i n Ber~e 1 ey over 
an l8-month period (N = 248) and assigned matched pairs as treatment 0\ 

*This bibliography was prepared with the great assistance of Kathryn 
Strother Ratcliff,o Ph.D. 
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control subjects; and (2) the Oakland Growth Study, which selected" 
fifth graders from five "Oakland elementary 'schools eN = .. 212). Length 
of Followup Interval: For 'the Guidance Study sample information was 
recorded from birth' to approximately age 30 years and for the Oakland 
Growth Study from fifth grade to apprOXimately 37 years. Hany interim 
studies used shorter intervals. " Interval Measurement: Semi-annual in 
the Growth Study and at least yearly to age 14 in the Guidance Study, 
but with widely fluctuatjng numbers of cases contacted at different 
ages. Data Sources: Teacher ratings; interviews with subjects, 
teachers, parents, siblings, spouses; physical assessments; psycho­
logical tests; observations of child's behavior; school report cards; 
sociometric ratings by schoolmates. Case Recovery: Varied widely 
from study to study. Block and Stewart and Livson both used both 
samples: Block studying 171 '(51%) out of a target group of 336, 
defined as treated members of the Guidance Study plus the Oakland Growth 
Study; Stewart and Livson studying 165 (35%) out of 460. Livson and \l 

Pesk~n~ Tuddenham and Elder all used the Oakland Growth Study only, 
obta1nlng data on 30 percent, 34 percent and 43 percent respectively. 
At recovery, spouse and offspring were evaluated as well as the subj'eet 
himself. Princi al Variables: Time 1 - Characteristics of the family 
environment values, democracy, particiRation) and of the parents 
(competence, warmth, hani\ony) for the early studies; children's p~r­
sona lity trai ts; intell i gence, school achievement and economi c privation 
for s~udies of.adults. Time 2 - Personality types, intelligence, per­
sonal1ty, smok1ng,occupat~~n, gener.al adjustment, behavior, IQ, body 
bui 1 d of subject's offspri n9\: ~eferences: Block (1971), Bronson, et 
al. (1959), Elder (1974), H~~~nd Eichorn (1972), Livson and Peskin 
(1967), MacFarlane (1964), Stew&l"t and Livson (1966), Stewart (1962), 
Tuddenham (1959). ~ - , '; 

B. Borland: ft'peractive BOYS .• ~.\:' " 

Study Type: Catchup prospective. Inel,ex Cases: 37 white males were 
selected from oJd child guidance clinic re,\ords if they met five criteria: 
(l) symptoms satisfie9, ... criteria for th.e hYP>(t~ctive syndrome, (2) each 
had ~ brother, P) agt~ 4 to 11 at referral ,~4) IQ,pf 80+, (5) no 
phYS1~al or medlcal prob1prns. Control Cases_:"Samesexed siblings. 
Subst1tuted brothers-in-law in two cases. Length of Followup Interval: 
20 to 25 years. Interval Measurement: None. Dctta Sources: Clinic 

"records; fam~ly ph~sicians; school records, including grades and IQ .. 
scores; and lnterv1ews. Case Recovery: Inte.rviews with 20 index case~( 
(49%) and 19 controls. Principle Variables: Time 1 - Number of 
symptoms o~hyperactivity, lQ, school achievement. Time 2 - Adult 
symptoms of hyperactivity, school success, socioeconomi c situation 
hyperactivity in offspring. Reference: Borland and' Heckman (1976). " 

f 
t· 

1 

! 
I , 
f 

! 
I 
f 
! 
I 
.t 
I 
t 
I 
1 
I 
i 
I 

i 
r, 

i 
£ 
~ 
f 
{\ 

t n 
l\ 
E 



c 

69 

C. Cambridge-Somerville Youth Study 

Study Type: Real time prospective. Index Cases: One boy randomly 
chosen from each of 253 pairs matched on age (5 to 13), delinquency 
proneness, family background and home environment. Pool of subjects 
came from agency and school recommendations of difficult and average 
boys in the community. Control Cases: The 253 boys not selected as 
index cases. Length of Followup Interval: 35 years.---Interval Measure­
ment: 200 interviewed at. about age 23; records searched when they were 
~ Data Sources: Police, mental hosp'itals, alcohol treatment centers, 
questionnai res. Case Recover : (7''477 located out of 506 (94%). Ques­
tionnaire information on 222 44%). Interviewing still in progress. 
Principal Variables: Time 1 - Family type, child's delinquency, 
treatment. Time 2 - Alcoholism, adult criminal behavior. References: 
McCord U(l976a and b), McCord and .McCord (1959), McCord, et al. (1960), 
Powers and Witmef (1951). 0 

01. Danish Adoption Studies: Criminality 

Study Type: Catchup prospective. Index Cases:'" Part 1 01145 
male adoptees born 1927 to 1941. Part 2 - 143 crimi.nal adoptees whose 
biological fathers were born s'ince 1890. Contro"J Cases: Part 1 -'''1145 
nonadoptees matched on age, sex, occupational status of father and 
residence. Part 2 - 143 adoptees not known to the poli~e, matched for 
age and adoptive father's occupation.' Length of Followup,Jnterval: Birth 
to age 30 to 44 years. Interval Measurement: None.. DataSQurces: 
Adoption records, police records, psychiatric register, midwives;.' 
reports. Case Recovery: Information obtained on 971 biologicaf'fathers 
of 1145 adoptees (85%) and on~1120 fathers of 1145 nonadoptees (98%). 
Principal Variables: Time 1 - Criminal status of biological and adop­
tive parents. Time 2 - Criminal record of adoptees versus nonadoptees; 
psychiatric diagnoses of biological parents oW criminal and noncriminal 
adoptees. Reference: Hutchings and Mednick (1975). 

02. Danish Adoption Studies: Schizophrenia 

Study T~pe: ,Catchup prospective. Index Gases: 173 qiological 
and 74 adOptlVe relatives of .. 34 persons adopted between 1924 and 1947 
and unanimously classified as schizophrenic by four researchers on the 
basis of abstracts of mental hospital records (out of 507 hospitalized). 
Control Cases; 174 biolpgical relatives and 91 adoptive relatives of 
34 adoptees who had never lived in a mental inst{~ution, matched on 
age, sex, sOc;ioeconomic~status of rcearing family, time spent with 
biological relatives, in child care pr in foster home before transfer 
to adoptive home. Length of Followup Interval: From 30 to 50 years, 
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Interval Measurement: None. Data Sources: Institutional records, 
interviews. Case Recovery: Interviews with 329 of 512 t~elatives (64%). 
Principal VarTiibles: Time 1 ,"" Sex and kinship to index or control case. n 
Time 2 - Psychiatric diagnosis. Reference: Kety, et al. (1968,1975). 

E. Fels Research Institute Study 

Study Type: Real time prospective study. Index Cases: 300 
newborn, 6 to 15 added each year since 1929. Length of Followup Interval: 
19 to 29 years. Interval l~easurement: Frequent assessment through age 
]9· Semi:ann"ua~ hom~ visits and observations in ~,choo1 and camp settings; 
b,annual lntervlews ln adolescence. Data Sourcei: Behavioral observa­
tions,physicq,~l growth measurements, IQ and achievement tests, projective 
tests, parent ratings, interviews with mother and child. Case Recovery: 
Kagan and Moss (1960) studied 54 subjects born between 1930 and 1939. 
36 percent of those entering the sample in those years. Kagan and Freeman 
studied 50 subjects. Moss and Kagan (1961) studied 71 subjects aged 
20 to 29. Principal Variables: Time 1 - IQ, socioeconomic status, 
ear]y personality traits, maternal rearing patterns. Time 2 - adolescent 
and adult personality (achievement, aggression, sexuality, passivity, 
dependence, anxiety, etc.) and intelligence. References: Kagan and 
Freeman (1963), Kagan and Moss (1960, 1962), Moss and Kagan (1961). 

F. Forssman and Thuwe: Refused Abortions 

Study Type: Catchup prospective. Index Cases: 120 children 
surviving to age 21 out of pregnancies which went to term after the 
mother requested and was refused an abortion. Applications 'for abortion 
were during 1939 to 1941 in Gotebora. Control Cases: The next same 
sexed chiJd born in the same hospit~l and surviving (N = 119). Length 
of Followup Interval: Birth to age 21. Interval Measurement: None. 
Data Sources: Registry offices, child welfare boards, school records, 
hospitals, guidance ,clinic~, mental hospitals, penal register, military, 
temperance bdards. Case Recovery: All \'Jere located in records. # 
Principal Variables: Time 1 - Maternal age, socioeconomic status,~ 
broke!] home. Time 2- Psychiatric treatment! alcoholism, education, 
military service, delinquency, marital status, receipt of public 
assistance. Reference: Forssman and Thuwe (1966). 

,. 

G. Gl \.Ieck: Deli nguent ~ Boys: 

. . Study Type:1 Real time prospective. Index 'Cases : 500 white mates 
_'9cc,"t~mitted t? ~ correctiona~ ~chool .. Control Cases: 500 schoolboys free 

'.' ,-of"both offlclal and unofflclal dellnquency matched by residence, age, ' 
ethnicity, global IQ. Length of Followup Interval: 15 to 22 years; 

Q boys aged 9 to 17 at intake were followed at age 31. Interval Measurement: 
o 
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Study Type: Real time followup: Index Cas,es: 487 chilqren aged 
11. ~Le,ngth of Fo 11 owuplnterVal: Nl ne years (to age 20). Interval. 
Measurement: Tested from sixth through twelfth grades. ,Data Sources. 
Intell i gence tests; ra ting~~yJ tea~hers,; . soci om~tri c tests; tal :nt 
tests; psychological tests; lntervlews wlth subJect, employer:,tcollege 

1:6unse 1 ors; court recdrds. "Case Recovery: r~ost of t~e ~na lys,1 s . of adul t 
Cadjustment('~re limited to 411 individuals (84%) .. Prlnc:pal Varlable~: 
Time 1 - IQf Jeadershtp, talent,' p~rsona~ and soclal adJustmen-:, soc.lal 

~ class. Time 2 - School pr'ogress, lncludlngcollege attendance, early 
\:5lmarriage; work adjustment; competence (\!fork history, adjustmen~ in 

college, ma}i;lital history, criminal behavior). Reference: Havlghurst, 
et al. (1962). 

I. Heber: Children of t~others with Low IOs 

Study Type~: r,' Real Ii ti ~e pros pecti ve. I nde~ Cases: Ha lf~i of 40 Q' 

i'hfants born to mQthers Wl th IQs 1 ess than 70 1 ry an urban poverty area, 
randomly assigned.:~ to treatment of mother and Chlld. Control Cases: 
a) half of 40 infants born to mo~he~s with IQs less than ro70 randomly 
assigned to control status, b) slbllngs of treatment and control cases. 

o Len th ofhFollowu Interval: Birth to a,ge 7. IntervaLr~easurement: @ 

~ Very frequent every three weeks),..Data Sources: ~ IQ tes~s,. tes~s of 
"language development. Case Recove~'y: All recove:ed. Prln~~ i.,'\' 
Variables: Time 1 - ,Mother's IQ, mfant's IQ. Tlffie 2 - Chl1dren S :c 

IQ and language development, mother-chil~ interaction, speech patterns. 
References: Heber (1971), Heber and Garber (1974). 

J. Jessc~rs v Col orade Students 
" '~\ 

Study Type: Real t"lme 'prospective. , Inde~, C~ses:. A ratldom 
stl"atifieci sample" of 1126 students from three Jumor ~lgh 5<;hoo1s, " 
2290 from three hi gh sChool 5 and 497 from a co 11 ege 'e' Length of 0 

.Followup Interval: FoUr((years, for most items. "'Interval M~asur~ment: 

:;, 

t!l 

Yearly qu~stionnaire admi''lis:tratiQ~. Data Sources: Que~tl0nnal!re~ 
given 1:0 subjectsrrin groups. Case Recover : Four years data aV,si11ab,,l,e ~~ ~ 
o~) 432~(30%).of junior high sample~ 20541%) of college s~mpl~.,!"wo ~ 
years' infonnation available on 692 (31%) of the students wln the h1gh,!.-
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" YSt~ho01 bsam1-Pl~: PrinciQal Variables: Time 1 - Personal values; pe:cep-
10~~;, e"iefs; coryventiona1ity; history of drinking, sexual experlence, 

marlJuana \~se; de~]~nce; church attendance; grade point average. Time 
2 - Year Of transltlon to drinking, marijuana use, nonvirginity; atti­
tudes toward parents ~ and peers. References: Jessor (1976), Jessor 
and Jessor (l 975), Jessor and Jessor (1975), Jessor, et a 1. (1973). 

Q 

K. Kandel: New York State High School Students 

, StudY.Type: Real time prospective. Index Cases: 10130 New York 
s,~ate PUb~lC secondary school students. Length of Followup Interval: 
{lve ~o Sl~ months. Interval Measurement: None. Data Sources: 
Q~estl ?nna 1 res to. s tUd~nts and pa rents. Case Recovery: 5468 ( 54%), 
wl~h "!"lme 2 q~estlOnnaT~es that, could be matched to Time 1 questionnaire. 
Pt'l nC1 pal, Va,rl ab 1 ~s: ,Tl me 1 -Amount a'nd type of drug use, parents' 
d:ug u~e, best fr~eryd s dr~g use, attitudes toward drug.use, year in 
hlgh s~hool, ethnlclty. Tlme 2 - Amount and type of drug use. Refer­
ences:,:,::-/ande1 (1975a and b), Kandel, et al. (1975, 1976). 

, 

L. Dine and Al bee: I Qs of SC,hi zoph reni cs 

.!; , Study Ty~: Fol1?w.back .. Index ~ases:36 schizophrenics in 
Q 

sta~e and V~terans Admln1stratlOn hospltals who had no sign of childhood 
SCh1zophrenla and hag school test information available for themselves 
and a sibling; spouses and children of schizophrenics who attended the 

~j) 

(;~ame schools. Control Cases: 35 cas,!=!s matched oh IQ score in second 
g~ad~ (ag~ seven) i~entified in school records. Control had, to have a 

, slbl1ng wlth an avallable IQ score~'iLength of Followup Measurement: 
Second grade to adl/,lt. Maximum interval apprOXimately 24 years~, 
Interval Measurement: None. Data Sources: School and hospital records. 
Cas~ Reco~ery: ,Unknown. Cases apmi t~ed orHy . if receverab 1 e. Pri hci Qa 1,i.J 
V~rl~bles: Tlme 1 - 19 scores of S'chlZophremcs, matched controls and ~ 
s1bllngs In second grade. Time 2 - Adult psychiatric status, IQs in 
recor~s of the same school district for children and spouses ~fschizo­
phrenl cs.' References: Lane·and Albee (1964,,,,, 1965 1968) Lane et aL (1970). c." "D , ,~, 

M. Langner: Manhattan Ch'11d., FollowuQ 

SStudy Type: 0 Real time, prospective. Index Cases: 1034 children 
ag~d 6 to 18, a re[il~esentative sample of r~anhattan (New York City) 
c~11d,ren. Length of F 0] 10wup I nterva1:Five years. Interval Measure­
m~nF~ None. Data Sources: Interviews JIIithmothers and childy'en. 
Case Recovery: 732 cases (71%). PrincfQal Variables: Time 1 _' 
Stress full i fe ev~nts (i 11 ness, change:i n economi c well be; Og in the " 

. hO,useh01,d); behavp,1,o: patt,er,rys",(d, epen~rh~e, fighting, conflict, iso,latioh, 
~ w~ak~rollp membersry,lp); !amrly ~U1)C~lp~1ng; race. Time. 2 .,. Disturbed 

"b,J1av1 or pat~erns; behaV1 9ra los t a b1;l11 ty and ~hange. Reference-s: 
Gersten ,eta 1.. (1976) ,Langner, et/a 1. (1976). II ' 
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N. Mednick and $chulsinger: Children of Schiziphrenic Mothers 

Study Type: Real time pro~pective. Index Cases: 20,7 children of 
schizophrenic mothers, with medlan age of 15., Control Cases: 104 
subjects with no 'known mental illness in parents orgrandpa,rents matched 
for age, sex, social class, years of education, placement out of parental 
home, rural-urban residence. Length of Followup Measurement: B to 12 
years (so far). Followup at ages 18 to 30.' Interval Measurement: Interi.o . 
view and check of psychiatric register after four years. Data Sources: 
Clinical interviews; psychophysi'ological assessments; psychiatri~ and 
psychological exa~natiorys; interviews on life ryis~oryand school 
behavior; parent wtervlews, school reports, mldwlfe's report; check 
of psychiatric register for child, parents "and 9ther,relati~es; mother's 
hQ$pital records. Case Recovery: 173 of 207 hlgh psk sUbJects; 91, 
o~ 104 low risk subjects. Principal Variables: Time 1 - Psychophyslo­
logical status, psychiatric problems, mother's premorbid history,. 
severity of mother's illness, contact with mother and fathers(,per1'nata~ 
complications. Time 2 - C~rrent diagnostic status. References: Medmck 
(1973), Mednick (1970), Sthulsinger (1976). 

O. Miller and Dyer: Preschool Programs 

Study Type: Real time prospective. Index.Cases: From the po~lo. 
of those who registered for HeqJd Start class.es ln'four areas of: LOulsvllle, 
Kentucky, stUdents were randomly selected and assigned.to one of four 

"experimental Head Start nU)~sery school programs: Berelter-Engelmann; 
Darcee; Montessori; and Traditional. By the enq of the prekindergarten 
years the c tota1 inexperimental classes was 214. Control Cases:

c 
Two 

control samples: (1) 34 children, 22 drawn from waiting lists for Head 
Start and l2fromnames s4,pplied by the teachers and principals, often. 
preschool brothers and sisters of children~enrolled in the school; " 
(2) 15 low income children who had not attended Head. Start but had 
entered special kindergarten 'classes using behavior modification 
principle~. Length of Follm'/up Interval: Four years, except for "the 
second control group which had three years. Interval Measurement: 
Assessment of the four treatment modalities to demonstratetl1eir 
difference; psychological tests, behavioral inventories. "Data Sources! 
Tests and rating scales on subjects; information fonus filled out by () 
parents. Case'Rec?yery: 175 of 214 experime~tal °cases; 2~ o~ 34 0 

Control Group 1 cases;~] 1 of 15 Control Group '2 cases. Prl nC1 pa 1 
"Variables.: Time 1 ... Pr~kindergarten IQ, progra,m type,sex. Time 2 -
Achievement, IQ, behavior. Reference: Miller' and Dyer (1975). 

( 0 

P. Nati ona 1 Chil rl" nevelopment St.udy 

Study Type: Catch\,Jp prospectiNe. Index Cases: 17418 chi Idren 
cqmprising a one week birth cohort in England, Wales and Scotland in 
r4arch 1958, originally ~tudied in a survey "of tM causes of perinatal 
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d\~ath. Length of Followu8 Interval: ~irth to.eight yea/so Interval 
Measurement: These are lnterval studles~ Chlldren we}';'e followed at 
age seven. There is a still unpublished followup at a/ge eleven. Data 
Sourc.::es: At birth: obstetric, sociological and medic/al information.­
At age seven: teachers i reports, achi evement .and psy:bho 1 ogi ca 1 tes ts, 
mr:=dical eXamination, interviews with biological or adoptive parents, 
recprds of adoption. Case Recovery: 15468 in follqwup (89%). For 
stueJy of illegitimate births, 526 of 679 foll owed urf (77%). For study 
.of cJLdopted children, 145 of 205 interviews i'Jith adQptive parents (71%). 
Principal Variables: Time 1 - Obstetric factors, fllegitimacy, adoptive 

. st~tus, sex,.class~ home. chara~teristics. Time 2 IIi.. Sc~ool achievement, 
adJustment, 1ntelllgence, physlcal development. Fleferences: Crellin, 
et 1;\]. (1971), Davie, et al. (1972), Seglow, et ~JI. (1972). 

Q. The Nat; onal Survey of Hea 1
0

th and Developme~t 
i/ 
'I 

Study Type: Real time prospective. IndexlCases: A birth cohort' 
of 5362 individuals born in Gre~t Britain for the first week df March 
1946. Control Cases: A subgroup was excl ud~cJ'l from t~sts to provi de a 
comparison with those given repeatedevaluatici]ns. Length of Followup 
Interval: Birth to thirties'. Interval Measu~ement: IQ tests at ages 
8, 11 and 15 .. TeachE~r ratings at ages 13 an,d 15. Self rating psycho~ 
logical inventDry at 13. School physical examinations at ages 6, 7, 
11 and 15. 'Parent questionnaires at ages 41, 6, 8; 9, 11 and 15. Data 
Sources: Teachers, 'pare.nts, doctors, emplpyment offices, police ana-­
court records, school achievement recordsJexaminations, questionnaires 

" completed by survey member" school settin~ deS'criptions from school. 
Case Recover~: 77 percent with full edljG'ational test results;. 98 percent 
have some followup information. Principbl Variables: Time 1 -oHome 
en\t,i ronment (i nsecurity, fami ly breakup/;educat;on encouragement), soc; a 1 
class, early symptoms of disturbed behr!vior, hospital admissions'

0 
Time 

2 - School att,ainment, delinquency, erfGresis, illegilimacy .• References: 
Douglas (1964,1966, 1970, 1975), Do~glas, et ql. (l968)v

k
Wadsworth (1976). 

Rl. Robins: St. Louis Child Guidarke Stud~. 
o . . 1 

. Study Type: . Catf:hup prospecdye. Index Cases: 503 consecutive 
white patients with an IQ over 80 seen at a child guidance clinic who 
survived past age 25. Control Cases: 91 subjects with problem free 
elemen~ary school record~ matchedon",race, age,. sex, IQ and socio­
eco~omlc status who survwed past~age 25. Length of Fol1owllp Interval: 
Med1 an age at referral was 13. Interviewed. approximately 30 years later. 
Interval Measurement: None. Data Sources: Cli'nic records, police, 
school,,, hospital and many other records. Personal interview. School 
and pol ice records for thei r t.'0ns. Case Recovery : Intervi ews obtained 
for 82 percent; sO]TIe.records for 98 pergent. Principal Va,riables: 
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Time 1", - Symptoms in chi 1 dhood; antisocc~ a1 and other. beh~vi o~ proo1 ems. 
of parents; childhood social status .. T~me 2 - ~SyChlatr~c.dlagnosls~ln 
parti cular, sociopathy)" crime, al coho1 1sm, man tal stabl~' ty , mortal J ty, 
school and police records of offspriryg.Refereryces: , Roblns P974), 
Robins and O'Neal (1958a and b), Roblns and LeW1S (1966), Roblns, et al. 
(1962aand b). 

R2. Robins: Black School Boys as Adults 

Study Type:. Catchup ~rosp~ctive: ~ndex Cases: 235 bl~ckmales 
born and raised ln St. LOU1S, Mlssourl wlth an 1Q of 85 or hlgher, 
selected from elementary school records. Length of Followup Interval: 
Approxilnately 20 years. Interval Measurement: None. Data. ~ources: 
School, police, military and other record sources for men,.wwes and 
children. Interview with subject. Case Recovery: Intervlew~"'for 
223; records for all. Principal Variables: Ti'!le 1 ,... ~ome envi.ron'!lent, 

,> early childhood ,::'ehavior, school success, Juvem1e dellnquency. Tlme 
2 - Adult psychiatric sta~tus, adult deviance (crlme, drug abuse, 
alcoholism), educational and economic outc0'!les, school suc~ess and. 
delinquency of offspring. References: Roblns (1972), Rob1ns .and H111 
(1966), Robins and ~1urphy (1967), Robins and Wish (1977), Roblns, etal. 
(1968, 1971', 1975). . 

S. Roff:' Mi1ftary Service of Child Guidance Cases 
. ''.1' 

Study Type: A. Catchup~rospective;B:Fo110wbac~. ~n~ex C,ases: 
Cases for which ade,quate information is avallab1e both 1n '!Il11tary and 
child guidance clinic records. For ca~chup study: 265 de11nque~ts; for 
follow back study: 104 with military dlscharge forpsychoneurosls and 
164 with discharge fo~ bad conduct. Control Cas!s: For.catcho~, 
randomly ~;hosen schoolboys. For fQHow back, ~l~h ran~lng enllsted 
fueri witho~t discipline problems who had. been c11n1c patlents; Length 
of II Foll OWllP Interval: Approxi'!late1y "ei ~h~ ye~,rs. Int~r~a 1,.Measurementr 
None. Data Sources: Child gUldance c11n1crecords; m111tary acceptance 
or rej~cdon, mi 1 itary discharge; Veterans Administration records;' 
school\\re~:brds. Case; Recovery: Not reported. Principal Varibles:·, 
Time1L:J ... Ghi ldhoodma 1 adju5:tlilent, personality problems, family 
background (status, interaction, ,;~tructure), delinquency, peer, j' 

t1!e1ations;' Time 2 '-:: Success in nililitary service;~, References: Ro~f 
(1960,1969, ]970, J972). .' 

T1. RuttJr: 1s1e of 'Wi&t Study 
--'I ". " 

. StudiType: Real time followup) Index Cases: Isle o'f Wight. A 
.ll tota,l.schqol population of 10 to 11;.,Yr;~ar-01~s(N =2234). Control) 

Cases.: Ailsample of all lO~year-olds !nn an rnner London bq,rough. Length" 
of FollowUip Interval: F?ur,years. lryterval ~easure'!lent;/Ii N?neon" the' 
total sample. I:Some ongo1ng lntervent10n Studl~S dU~lng the ~nterval. 
Data Sourm~s: Tests, teacher and parentql,lest10nnalres, medlca1 exams, 
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I 
interviews with children, survey questionnaires to subjects at Time 2. 
Case Recovery: Not c1.ear. Principal Variables: Time 1 ... Family 
characteristics; nature and severity ofr-psychiatric, phys;~a1 and 
intellectual-educational problems. Time 2 - Continued man/,ifestation 
of problem behaviors'. References: Rutter, et a1. (1970, !/1975 ,1976a 
and b). 

T2. Rutter and Lockyer: Autistic Children 

Study Type: Catchup prospective. Index Cases: 614 prepubescent 
patients with a hospital diagnosis of childhood psychosis or autism. 
Control Cases: 63 nonpsychotic psychiatric patients of the same sex 
and 1Q seen the same year. Length of Fol10wup Interval: 12 to 20 years~ 
Interval Measurement: at 9 to 10 years. Data Sources: Hospital . 
records (Time 1); neurological and psychiatric examiQation, observation, 
interview with parent, psychological tests (interval eva1uatio'h); mail 
questionnaires to parents and hospital and clinic rE,'/cords (final as~)ess­
ment). Case Recovery: All psychotics followed; 6l//contro1s i.ncluded in 

"the interval evaluation; not fo1lowed~for thefina~~ssessment. 
Principal Variables: Time 1 - IQ, pr~sence or abs~nce of speech, neuro­
logical signs, response to sound, behavior problems, interpersonal re­
lationships. Time 2 - Institutionalization, educational level, marriage, 
occupation, speech, social skills, convulsions, IQ, psychological tests. 
References: Lockyer and Rutter (1969), Rutter (1970), Rutter, et a 1 . 
(1967). 

u . Terman Study of ,the Gi fted 
II 

Study Type: Rea1:time p.rospectj ve. 1nde~ Cases: 1528 chi 1 d.ren 
in grades 1 to 12 in California schools who s¢ored in the top 1 percent 
on an 1Q test. Control Cases: 533 unselectep subjects given psycho­
logical tes~s. Length of Followup Interval: "r Forty years. Interval 
Measurement: Frequent: 3 field studies at 6, 18 and 30 years after 

;'entry. Anl')ua1 reporting by mail in first fi{veiears ... Mail contact 
after ~4ye~rs, 23 ~ears,2a y~ars and 33.y~ar~. Data Sources:. ~~_,_--=---~, 
In~~rv1ews ~wth f~~k,(ly and sY9Ject, q~estwhna~re§~. to .. parent~, teachers, . , 
subJeots; ~e~cFlers'" observatnms~ '!1edlca'l ~xall)~?natl0!l.s, schop1 re~ords, 
school ach1evement tests, home V1S1tS. Carse R,~covery~; . 1188/1 replJed to 
40-year-later Information Blank (74% of to/tal; 85% of'survivbrs); only 
2 percent entirely lost~ PrinCipal VariaBles: Time l' - Fam'i~ly values, 
personalit~ traits and motivatio~, heal~~1 and school progress. Time 
2 - Mortallty, health, psycho1og1caladJlistment, alcohol use~I'crlme . " 
homosexuality, occupation, ,maritFll statu,fo, fertility, income. :', References: 
Oden (1968),,, Terman and Oden(T947, 1 9519).. I • j: ~ . 
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I:'y • Thomas a nd Chess: New York Long; tudi na 1 Study 
/',-

"'(;Study Type: Real time Rrospective. Index Cases: 136 children 
followed from infancy. Length of Followup Interval: 16 years (for 
the 95 older cases). Interval ~1easurement: Frequent during first five 
years. Data Sources: Interviews with parent and child; clinical 
psychiatric evaluation; behavioral anp psychometric data. Case Recovery: 
90 of 95 who had reached age 16. Principal Variables: Time 1 - Early 
personality traits (Itemperament"L parent attitudes; early childhood 
behavior problems. Time 2 - New behavioral disturbance in adolescence, 
remission. References: Thomas and Chess (1976), Thomas, et al. (1968). 

a 

W. Watt: School Records of Schizophrenics 

Study Type: Follow back. Index Cases: 54 schizophrenics aged 
15 to 34 at admission to Massachusetts mental hospitals between 1958 
and 1965 who were found:to have school records in one town. Control 
Cases: 143 cases drawn from the school records and matched for age, 
sex, race, father's occupation and father's education, who had never 

, been in a mental hospital in Massachusetts. Three o contr61s were chosen 
for most index cases. Len th of Followu Interval: 10 to 28 years 
lJfrom school entry to admission to hospital. Interval Measurement: 
cNone. Data Sources: Hospital register, school records. Case Recovery: 
Selection required presence in both Time 1 and Time 2 records. 
Principal Variables: Time. 1 - Behavior patterns in school (e.g., 
conscientiousness, assertiveness, conformity), school achievement, IQ. ~I, 
Time 2 - Adult diagnosiS of schizophrenia. References: Watt, et al. 
(1970, 1976). 

" 
." x. West and Farrington: Cambridge Study in Delinquent Development 

'I 
, 't;,. "~I 

Study Type: Real timE! prospective. Index Cases: .411 boys aged;" 
8 t09 chosen from two successive classroom generations in the schools 
ina London wor~jing cl assClrea. Length of Followup Measurement: )\~ " 
years (continuing). Interval Measurement: Tested at age 10 an~dl'4'; 
interviewed at age 16 and 18. Data Sources: Police records for subject, 
parents and siblings; medical and sodal service records; teachers' 
qUestionnaires; peer rating~; tests; parent interviews. Case Recovery: 
389 boys at age 19. Principal Variables: Time 1 ,.. Income" family size, 

'parent and sibling criminality, quality of parental behavior, child's 
aggress i Veness. Time 2 - Deli nquency. . References: Fa rri ngton, et a 1 . 
(1975), West and Farrington (1973). 

Y:' Wolfgang: Delinquency ina Cohort 

Study Type: '"Catchup prospective. Index Cases: 9945 boys born in 
1945 who .lived continuously in Philadelphia from ages 10 to 18~ se1ecfed 
from public, parochial and private schools. Length of Followup Interval: 
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Birth to end of juvenile court jurisdiction (age 18). Jhterval Measure­
ment: None. Data Sources : School and pol i ce records,,,~Case Recovery: 
Not an issue. Principal Variables: Time 1 - Race, school attended, 
IQ, achievement level, final grade reached, census tract of last 
residence (used for social class assignment), physical handicap, 
residential moves. Time 2 - Severity of offenses", recidivism, type 
of crime. Reference: Wolfgang, et al. (1972). 

z. Youth in Transition 

.'. Study T1pe: Real time prospective. Index Cases: 2281 10th-grade 
boys (age 15 seJected in a mUltis;tage national sample (1966). Length 
of Interval Covered: Eight years. Interval Measurement: Recontacted 
after 18 months, 30 months and 42 months. Data Sources: Personal 
i ntervi ew, tests, ques ti onna; res~; questi onna i res for teachers, pri ncipa 1s, 
schoolco!Jnselors. Case Recovery: 1365 found for fifth wave (60%). 
Principal Variables: Time 1 - Home environment, family size, family 
Va 1 ues, res i dence, race, soci oeconomi c s ta tus, .academi c progress, grades, 
delinquen"&y, IQ, seH concep~, motivation, values. Tim~ 2 - High school 
dropout, values"andatt-Itudes il) high school,enlistiry,9 in the military, 
drug use, smoking, alcohol, delinquency, employment. Refe.rences: Bachman 
(1970), Bachman, et a1.. (1971), Johnston (1973), ,Johnston and Bachman 
(1972). 0" 
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Chapter 5 

Sequential Strategies and the Role of Cohort Effects 

in Behavioral Development: Adolescent Personality 

(1970-1972) 'as a SampleCase** 

John R. N~sselroade and Paul B. Baltes 

The Pennsylvania State University 
\'< 
\ 

\ 
II 
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, \ 
Th is chapter is an abri dgement of an SiRCD mo'nograph (Nessel roade & Sal tes 
1974) pub1ished earlier. ,Additional material, however, both from sup- ' 
plementary data analyses an~ theoretical writings has been added. ,We 
draw attenti~n to the fact,t~at"since the appearance of the 1974 mono­
graph, our V1 ew on the desi gn'i"and ana 1ys i s of sequenti a 1 data has deve 1-
~ped ~u~the~d This is particularly true for the question of model 
1dent1f1cat10n (~ge vs. cohort vs. time of measurement) and the useful­
~es$ of alterna.tlVe schemes of data analysis. As discussed in the text 
1 f"'we were to cond~ct the data ana lys i snow, most J i ke 1y we wou1 d focus' 
on age-cohort matr1ces and the use ofregression.;;.typeo ana1yses. The 
centra1,.conc1usion~ advanced, however, would not be changed. The 
reader 1nt~rested 1n ou~ current view on data ana1,Y.,sisandinterpretation 
of seq~ent1al research1n developmental psychology sh'ouldconsu1t Baltes, 
Corne~1us an~ Nesselroad~ (1978, 1979). In addition, for a more general 
"overv1 ew of 1 ssues of deve 1 opmenta, 1 research des j gn and ana lys; s ,we ' 
'recommend Baltes, Reese and Nesse1road~ (l977)",and Nes,se1roade and 
Ba 1 tes (1979)., ' "{ , , . " 

,') 

Baltes.is now at the Max Planck Institute for Human Development and 
Educatlon, Lentzeallee 94, 1000 Berlin 33, West Germany. " ' 
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and the Role of Cohort Effects Sequential Strategies f j 
,I 

Background 

in Behavioral Development: Adolescent Personality 

(1970-1972) as a Sample Case 

!,l '. ,;..., -",:] 

John R. Nesse1roade and Paul B."Ba1tes 

The Pennsylvania State University 

Introduction 

(I' 

.(\ 

Ii 
I: 

Disc;repant findings resulting from the application of longitudinal 
and cross-sectional designs (e.g., Baltes, 1968; Damon, 1965;.Kuhlen, 
1963; Schaie, 1970) concerned developmental psychologists for se~eral 
de'C'ades before a concerted effort was made to reach a methodo 1 Og1 ca 1 
resolution. The solution was based on the direct recognition of the 
impact of histori cal (secular, genera~ion~l, cohort, etc. ) conditions . 
on ontogenetic (age) development. Wh11e 1n the past most developmental 
psychologists behaved as if the world II s tood still, II ii~ ifit~e~&\, 
invariant, the dialectic (Riegel, 1976) and methodologtca1 pos~t10n 
(Kuhlen,1963; Riley, Johnson & Foner, 1972; Ryder,~965~ ~cha1e, 
1965) advanced was that methodologies wereneededwh1ch J01ntlJ1 

recogni zed processes of ontogeny andcul tura 1 change .," 

1n developmental psychology" Schaie1s (l965)methodolOSJi'cal con­
tributi onsand substantive work o'n adul ti nte lligence (Schaie, 197,9) 

. were seminal. Capitalizing on a long tradition of related\1ork (see 
Sa 1 tes, 1.968;, Bal tes , Cornel ius & Nes"se lroade, ~ 978, for "~e,!)~ws), 
Schq,ie presented "~ General Developmen1;ahModel 1n ~965 wh1cn 1ncor~ 
porated three'des1gn components (age, cohort and tlme of;measurement) 
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; n represen ta t; ons 0 f dev .• l opmenta 1 ,ifuncti ons • Ma T\Y subs eq uent~mp; ;; _l 
calptudies in the ~ersona,l ity and ifbi 1 ity domains hav,e p~o~i de~1 strong 
suppprt for the eff1 cacyof the genlrra 1 approach to deSCY'l b1 ng ~!nd 

h.unde.,iTstandingbehaVioral developmen!rt (see,. e.g., Balte. s, CorryelJ;i\\Js & 
Nes1;elroade, 1978, 1979; N.esselroade & Baltes, 1974, for rev1ev./')\\and 

'the:: investigation of generation or cohort differences has beco~ie ~;theo­
retic;ally and substantially compelling. There remains much dii5ag~ree­
ment about methodological specifics (data gnalys;s~, interpreta/'tion of 
effects) of Schaie1s General Developmental Model but the basi~s of 
the approach continue to survive. .~. Ii 

Although the present chapter focuses primarily on cohort effects, 
a few more general observations PQ methodology are in order.' In con-
4unction with the methodologicaV issues mentioned above, a number of 

,other methodological problems of' cross-sectional vs. longitudinal 
research have beeno clarified. !5jrnple developmental designs have a 
variety of weaknesses in intern'~l and external valiCiity (Baltes, Reese 
& ~esselroade~ 1977). Selectid~ effects i~sampling~ drop-outand 
survival of subjects, as.well as testing effects and generatioll or 
cohort di fferences affect these des i 9ns in vari ous ways. Both i\,Ba 1 tes 
(1968) andSchaie J1965} argued that discrepancies and contrad']'ctions 
between cross-sectional and longitudinal outcomes result from violations, 
of bas i c design assumpti ons and weaknesses in control S; cohor-1; effects 
represent, but one such desi.gri threat. . 

}\{ to the rol e of cohort effects, the designs Pt:0'pO's'E'd=were com­
binations of'several cross-sectional and longitudinafstudies and'were 

,labeled sequential strategies. ,In sociology, the term cohort analysis 
, (Riley etal., 1972; Ryder, 1965) was introduced. It was soon recog-~ 

nized, particularly by Riegel (1976) that the problem was not only one 
of adequate methodology for the assessment of ontogeneti c change. t4arked 
cohort effects" have, implications for theory as well, for example, for 
the re lati ve useful ness of di sti nct deve 1 opmenta 1 model sor theori es 
(e. g., mechani sti c versus orga'f1i smi c) . The presence of cohort effects 
in deve 1 opmenta 1 data cha 11 enges the va-1i'cii ty of persono 1 ogi ca 1 ori en­
tationsfor representing developmental" processes. At'the same time, 
substantial cohortieffects reinforce the need for cooperative efforts 
by researchers who· hold evolutionary, sociological, anthropological 
.and psychological wdrl d vi ews of the natUre and etiology of human 
development. This. fOcus on the interactive relationships between 

,. in.dividualand historical change is paralleled by important methodo­
logical and theoretical contributions in the field ofsociolog,y (e.g., 
BEm\~tson ~~,;~l ack, 1973; El ~er, 1975, 1979; Keniston,. 1970, 1971; 
Neugprten& Datan, 1973; Rlley, Johnson & Foner, 1972; Ryder, 1965). 

;~,But~l.so inde'velopmental psychology, scholars such as Keniston (1971) 
,and ~iegel (1972) in particular, were persuasive in chargingtha1; 
'resea'rch /'land theory bui 1 di ng are much too .cUlture-centered and his.;. 
tori ca lly parochta 1. 
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The Role of the Cohort Var';able in Developmental Theory 

Although the principal focus of the study we are repor~ing was to 
identify the magnitude and possible role of cohor~ effects In adole~cent 
persona 1 i ty at a descri pt'j ve 1 eve 1, a pr~p~r. sett1 ng . for u~ders tand1 ng . 
those outcomes wi 11 be provi ded by some 1 m t1 ~ 1 ~ons ~ dera t~ on of certa 1 n 
aspects of explanatory research andcthe~ry ?u~ld1ng lnvolv1ng cohort . 
effects. The logical status of cohort 1S slmllar t~ that of chrono!oglcal 
age (e.g., Baer, 1970 o Baltes & Goulet! 1971; W~hlwl11, 19?3). Deflned 
as birth cohort, it is a person or ass191'1ed varlable ~Kerl1nger, 1964) 
nather :'than an exper'imental one. The design status gl~en the cohort , 
~ariab'le has severa;'1 implications for theory constructlon. Clearly, the 
cohort vari ab 1 e wi:ll be regarded qui te di fferently by re~ea~c~ers depe,9d-
i ng on the concep£ua 1 bel i efs they hold cOl'lcerni ng the s 1 gm fl cance of 
the roles of biol~ultural change, experimental design and the need !o~ 
process-orientep approaches to th~ study of deve10pm~nt. In th~ I1m1ted 
space availabl~ here we will cons1der three,alternat1ve concept10ns of 
the nature of (/the cohort variables which be/ar ~n the present study. These 
ideas are ela60rated elsewhere (Baltes, Cornellus & Nesselroade, 1978, 
1979). ,:: 

l 

Q Cohori as Error or Disturbance 
II 

This/view of cohort follows from an approach in which establishin~ 
average and fairly invariant developmental p~in~iples (e.g.~.age-b~havlor 
functioJls) are one's primary objective. Var1atlons and cont1~gencles of 
developmental functions are essentially disregarded (e~te~ed 1n the 
"erroy:i" term) in specifying the focal developmental ~r1nc~ple. From 
this/perspective, cohort effects and the, nature of b10log1C~! and cult~ral 
hisy'bry may be.,viewed as providing one such a framework of wrelevant 
con/Ci ngencies. ,'/ 

\~-:' ,'; 

Historically, Quetelet (1842) was the first to state thegeryeral 
position. Currently, Wohlwil11.~ ('1973; see also.McCall, ~977) vl~w.of 
the nature of developmental functions is a good 111ustrat10n.of ~,,-~m1lar. 
ideas. The objective of developmental ~esearch would be t~ ~sola'~e basl~ (.~ 
developmental-ontogenetic processes agalnst a backdrop of d1stu~ban~es, 
however pronounced the latter may be, created bY,cohort-re1ated 1nfluence 
patterns. Viewing cohort-related phenomen~ as errors or ~lsturbance 
seems mosPlikely to occur among psycho10g1sts ~ho are or1ented ~oward 
child rather than life-span development concept10ns and who are 1nterested 
in either so-called basic processes (learning, cognition, etc.) or 
organismic, growth-oriented conceptions of development. 
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Cohort as a Oi mens i on of Genera li za ti on 

Another treatment of the cohort variable can be illustrated by 
refer'ence to the concept of external design validity (Baltes, Reese & 
Nesselroade,.1~77;.Bell & Hert~, 1976; ~ampbell & Stanley, 1963). 
External val,d1ty 1nvolves mak1l1g accurate generalizations about rela­
tionships from a particular set of data to other potential data sets. 
The latter may be considered defined by five facets or dimensions: 
expe~i':1enta 1 uni ts (persons), setti ngs, tilj1,e of measurement, treatment 
condlt1ons and measurement variables. . 

Because cohort effects represent interindividual differences 
(acros~ tim~, persons and settings), conceptualizing~the cohort variable 
~s a d1menslon of generalizability is a viable alternative to relegating 
1~ t~ a source of error or nondevelopmental variance. Obviously, iden­
t1fY1ng cohort as a facet of generalizability does not elevate it to the 
status of.a fu~l-fledged theoretical variable. But accepting it as 
~no~h~r dlffie~s10n of geryeralizabili~y for the identification of inter-, 
lndlv1dual d~f!eren~es 1n 0~togenet1c development implies that ensuring' : 
ext~rna 1 vall d1 t~ w1ll requwe the use of cohort-sequenti a 1 research 
des1gn~. OtheYi:J1se, re~earchers ~ill be misled by the inadequate in-

,- !ormatlon suppl1ed by slmple long1tudinal and cross-sectional work which 
1n.the case ?f s~mplelongitudinal designs, does not provide coverage of ' 
th1S generallZat10n facet or, in the case of cross-sectional work con-
founds age wi th cohort di.fferences. ' 

. A~ important added perspective in the treatment of cohort as a 
d1menSllOn of generalization is the distinction between quantitative (more 
or les~) and qu.~litativ~ (different process) generalization. It is now 
establ1shed th'J-c there 1S a great deal of cohort variation in level of 
~ehavior in~ludi~g ~h~ timing of onset or: the range of variability (both 
lnter- and lntralnd/v1dual). However, as persuasively argued by McCall 
(1977), s~ch variation does not immediately suggest developmental dif­
ferences . 1 n ~ro~ess ~ mec,hani sms or functi oni ng. In the research presented 
here, th1S dlstlnct10n ~etwe~n quantita~ive and qualitative change is 
equally relevant. We flnd wldespread dlfferences in level but little 
eVid:nce ~,~t. c~hort differences in structural patterns, whether in the 
dOJ,llaln of ab1llty or personality. 

Cohort as Theoretical or Process Variable 

. A. third orientation views the cohort variable as a potentially major 
~ng:ed1ent of developmental theory. Cohort is regarded as either an 
1ndlcator.of one or more hypothetical constructs which have not yet been 
fully dellneated or as a construct which contains i nfonnati on about 
mechanisms of behavioral de~~lopment. 0 
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Such an approach explicitly recognizes that cohort can be linked to 
a system of antecedent, process and consequent events to meet particular 
a~ms.of description, e:<~~anation an~ modifi~ation o(,developmentalchange. 
V1ew1ng cohort as a vlao.le theoret1cal var1able reqitires attention to the 
sev~ral ~imensions invo.lved in cohort explication: for e:>(ample, the 
del1neatlOn of the form and nature of cohort change judged to be devel­
opmental or establishing the need for such concepts as stages or transi-
ti ons iii representi ng cohort change. Rega rdi ng cohort ais a theoreti ca 1 
or process yar~able ~arallels Wohlwill's (1970, 1973) ~~proach to the use 
01~ the age. var1,~ble 1n developmental research and theory. Like age, 
cohort becqrnespart of the developmental variable inde'Xing a cohort 
function.' 

In gur view;t-'reating coho:rt as a theoretical process variable is 
1 ess 1 i k'ely for .[ps)'E~~,ol ogy than'" it is, for exampl e, for socic;>logy (Ri ley, 
et al., 1972; R, ley, "1979) where the process of cultural charlgeand the 
salience of historical dimensions" are major foci for theory and research. 
However, there have been efforts in psychology as \'/ell to view cohort as, 
a theoretical variable (Riegel, 1976). Bal<tes and his colleagues, for 
examp!e, have identified three sources of influence on life-span develop­
~ent (Baltes" Reese & Lipsitt, 1980). One of them, labeled history-g'raded 
1nfluences, derives from cohort-related tesearch findings. 

SeqUenti al Stra tegi esC,) 

In addition to these observations on theoretical context, a few 
reml~rks . on design and analysis of cohort-related effects (yia sequential 
strateg~es) are offered. The development and analysis of sequential 
strateg1es has a short but vigorous history. Our own view has been pre­
sented extensively (Baltes, et a1.,1978, 1979; Schaie & Baltes, 1975). 
Our general position differs from others in that we (1) prefer to treat 
age and c?hort as descriptive parameters, (2) argue that for developmental 
psycholog1sts ~wo c~mponents -- age and cohort -- are usually sufficient, 
thereby exclud1ng tlme of measurement as an important parameter, and 
(3) hold that the notorious confounding of age, time of measurement and 
cohort effects is largely a conceptual artifact. We will briefly elaborate 
on these points. . 

Sequential strategies involve the orchestration of cross-sectional 
and longitudinal e~al11inations of the ontogeny of successive generations. 
They p'i"ovide a basis for estimating the relative significance of onto­
genetic (individual] and generational (historical) change components. 
Authors seem generally to agree that app 1 i cati on of cross-secti ona 1 and 
lon i tudi na 1 se uences as proposed by Ba] tes (1968; see also Scha i e & 
Baltes, 1975 will result in the data points necessary for examin~ng the 

... ~ 
, ~" 

<,;:.. 

\" "~' \~ 

, 
" 

\~' 

o 

o 

(J 

o '.!" 

() 

D 

)~ 0 
t:..\ 

o 

,. 
<.~ 4,"""cn,<;L' '~;"" ,,,",_,,,,,,-,,,""_"'" '-" ... ~ •• ,_.,·.,0'" 

93 

I I 
j 

relationships between age, cohort and time of measurement. Cross-sec!tional 
sequences provi de for the use of independent observa ti ons; 1 ongi tudi"fla 1 
sequences are based on repeated observations across age. Schaie ' s)1965) 
three sequential strategies (cohort-, time- and cross-sequential) ?re not 
useful. for identifY. ing data collection schemes. The.ir focus is 071 data 
analysls. 

., , 

Considerable disagreement and controversy has arisen concerfing the 
proper forms of analysis and interpretation of sequentially gat~ered data. 
One area involves ma ... thematical issues and qUestions. of model id€~~tification 
and the other centers on aspects of subs~antive interpretation ~f ~he 
developmental components (age, cohort, tlme of measurement) pot4nt1ally 
involved. The disagreements center largely on Schaie's proposiiion to 
,distinguish for explanation purposes between three two-coITIpOneniJ;\ models: 
(";ohort-sequential, time-sequential and cross-sequential. Schaie'l!argued 
that, in addition to the descriptive value of his model, the three methods 
made developmental explanation possible because~he three developmental 
parameters (age, cohort, time of measurement) cou1tl be linked to distinct 
sources of deve 1 opmenta 1 change. Age effects coul d be ti ed to rna tU'ra ti ona 1 
antecedents, cohort effects to genetic and/or environmental antecedents 
and time of measurement effects to cultural factors. $chaie's three 
parameters then are assumed to be meaningful theoretical (explanatory) 
constructs: Whether or not this is useful is highly debatable. It is 
certainly not a necessary set of conditions. 

In developmental psychology, it wasexact'ly Schaie's concern for 
both descriptive data collection and ex lanator data anal sis that was 
the source of dissatisfaction for other researchers e.g., Adam, 1978; 
Baltes, 19.6.8; Buss, 1973). Baltes (1968; see also Price, 1976; Goldstein, 
1979) rejected Schaie's categorical e~phasis on treating age, cohort and > 

·tinfe of measurement as meaningful theoretical entities. He proposed 
that Schaie's model be viewed as a purely descriptive one, that the 
cross-sectional and longitudinal sequence~ be designated the vehicles for 
gathering data to study 'developmental processes within the general framework 
and that for purposes of psychological research the age-cohort matrix be the 
preferred one. Furthermore) Ba ltes d~ d not speci fy, as di d $chai e, a 
particular form of data analysis and interpretation of effectS';, The . 
primary rationale was that the three parameters (age, cohort, time of 
measurement) did not lend themselves to either a single theoretical in­
terpretation or an unequivocal statistical estimate .of thejr magnitl,lde.' 
Schaie and Baltes (1975) subsequently agreed that the distinction between 
the .use of sequential strategies as data collection methods for the 
descriptive'oidentificationof development change versus their use as 
tools for explilnatory dataanal~lsis helps one to understand the issue 
aod disagreements involved. For example, it is not always understood 
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that Schaie's methods, contrary to Baltes ' use of cross-sectional and 
longitudinal sequences, are not primarily methods of data collection. 
For Schaie, they are methods of data analysis and interpretation. 
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In case one decides, as did Schaie (1965), to elevate all three 
design parameters (age, cohort, time of measurement) to the level of 
meaningful theoretical constructs, as may be true for certain questions 
(usually not the kind developmental psychologist~ are interested in), 
there remains the problem area mentioned above, namely that of model 
identification and data analysis. Because the values of any two of the 
three design components define the third one (e.g., age equals time of 
measurement minus birth year), the effects ass.ociated'with these 
classifications are inherently confounded. Researchers in other disci­
plines (e.g., Fienberg & Mason, 1979; Jackson, 1975; Mason, Mason, 
Winsborough ~ Poole, 1973; Price, 1976) have approached the identifica­
tion and estimation problems with alternative schemes of analysis, but , 
it appears that the statistical problem of uncbnfounding age, cohort and 
time of measurement effects remains to be solved in a completely general 
manner. 

Because of widespread concern with statistical solutions of the 
age-cohort-time of measurement problem, we repeat our own views on the 
matter. With Glenn (1976), our position is that the statistical approach 
to the problem is inherently unsa ti s factory, and except for r.are excepti ons 
unnecessary at least for the developmental psychologist. Thus; we have 
argued (Baltes, et al., 1979) that future use of 'sequentia1 strategies 
in deve10pm~nta1 psy:ho10gy (b~t n?t n~cessa~ii1y i~other disCiplines 
such as soclo10gy) wl11 not prlmarl1y lnvol~le solvlng the confounded 
effects question by alternative schemes of ~}ata analysis. On the con­
trary, the central task is the formulation of a more fruitful 'conception 
of the meaning and utility of the variance components associated with 
an age by cohort matrix. A recent statement by Goldstein (1979) is also 
consistent with" this viewpoint. \) . 

Why dO,we favor the use of age and cohort as the only design para­
meters for substantive and methodological reasons (see also Buss, 1973; 
Goldstein, 1979; Price, 1976) in addi~ion to statistical onas? The 
developmental psychologist's task is tlO study intraindividual change and 
interindividual d;jfferencesin intraittdividual change. These two kinds 
of manifestations of developmental functions (Woh'lwfll, 1973) are most 
directly represented inan age by cO~'ortdata classifi~tion. Cohort 
differences represent one kind of in1werindividual difference in the 
nature of ontogenetic change (Balte~, Cornelius & Nesselroade) 1979). 
Therefore, in the typical case of developmental-psychological research, 
the identification problem disappears. The confounding issue can be 
regarded as a creation of researchers'who, without sufficient justifica~ion 
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from a developmental psychology perspective, insist on three design 
parameters whete two are usually sufficient for the task of identifying 
cohort-related(differences in intraindividual change. In selected cases, 
however, it may be useful to acknowledge that all three design components 
should be given explicit attention. These are the special circumstances, 

. however; that in our view need conceptual justification; not the reVerse. 
'It is inappropriate to'calwayscategorically assume that the statistical 

confound exists irrespective of theoreticaly considerations. 

One may ask what we propose to do with the variance associated with 
time of measurement or how we wou] dana lyze data matri ces whi ch do not 
lend themselves easily to an age-cohort analysis. As to time of measure­
ment' , "le recommend that the tnves ti ga tor exami ne a pos teri ori whether 
certain characteristics of age-cohort functions coincide with particular 
time periods intervening between observations. If that shou:ld be so, 
further's'earch into conditions associated with these time periods~js 
warranted. However, even in the case of time of measurement-specific 
effect patterns (the socio10gist ' s "period" effects), we need to be 
careful not to infer that the antecedents are located in the time of 
measurement period studied. It is not necessarily so. Because of lagged 
and cumul ative causati on (Nessel roade & B1 ates, 1979), the appearance of 
a developmental phenomenon (its time of measurement) does not necessarily 
coincide with its c,ausal origin. 

As to analysis of sequential data, it is often true that simply 
applying an age-cohort model (requiring observations at the same age 
levels for all cohorts) would not exhaust all the information available 
in one's data matrix; for example, there might be observations Qn certain 
cohorts not consistent wlth the major age/cohort scheme employed. This 
occurs when one does not have a large number of occas ions or \"heh certain 
cohorts were observed only at Pi\t.ticulr~r age levels. In those instances, 
employment of data-analytic sdfem-es ~tWat do not follow a complete agel 
cohort matrix fs justified. In fact, this is true for the study to be 
reported here where age by time~of measurement arrangements are used in 
order to maximize information available. These data analyses of incol1J:­
plete,age~oohort matri ces, however, are approxima~,i ons of the ideal. 
Moreover, in no instance do we assume that the analysis is aimed at ~ 
identifying distinct sources of lexglanatQ}"Y" variances (genetic, matura­
tional, environmental) as would be true for Schaie's (1965) approach. 

A Segu:ntial Study of Adolescent Personality 
,;". 

Objective 

\i;~;'At the time the present study was designed~l 'the e~amination of ~;) 
coho~t effects in psychological variables had been focused largely on 
adult and ~~lderly s\,lbjects, although some investigations 'had involved 
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the study of cognitive development in children (Baltes & Reinert, 1969). 
Moreover, previous work had centered mainly on measures of intelligence 
rather than personali!y .. Asa consequence,lOne of the central questions 
was whe!h~r,rese~rch lnother age groups (e.g;, adolesceDce) and wjth 
noncogmtlVe varlables (e.g., personality) would yield similar evidence 
for the role of cohort .effects in developmental psycho.logy and the use-
fulness of sequential strategies. c . ',' " 

We believe that the need tol-ook'for cohort",,(historical) components 
of change as well as age-related (individual) ori~sin conducting devel­
opmentalresear~h on adolesc;ent.personality is ,quite eyident. Personality 
deve,lopme~t durlng ~dolescence lS assumed by most sociological and social 
psychologlcal theorlsts to be parttcularly influenced by cultural change 
~henome~a. Agolescents, in turn, 'are viewEfd as having a prominent role 

,In shaplng cu~·tural cha:1'lge. Because in 1969 our interests were largely 
methodolo~ical and expTo'ratory, we did not formulate a specific set of " 
~heory-g~lded hypotheses about relationsp.i;ps between cultural change and 
personal1ty. Rather, our focus was on representatively mapping personality 
dev~lopmeryt of adolescents (age 13-18) occurring during a givenhistori~al 
perlod f1970-72). ., 

If We had a theoretical conception, in addition to 'representative 
samp 1 i ng',bJ the persona Ii ty domai 0, it was a set of pre-concei ved noti ons 
about the g~nera 1 ~ ro 1 e of .envi ronmenta 1 condi ti"ons • L~e'expected that 
those behaV10r classes Whl.ch are largely determ,ined by environmental 
and/or experiential conditions would exh"ibit the"largest cohort variation. 
Personality variables (such as.an~iety, achievement, ego strength, etc.) 
a~e among the ~lasses of behavlor that are generally assumed to be deter­
mlned substantlally by distil1ctlearning histories and situational factors 
(e.g., Mischel, 1968; Vandenberg, 1966). In fact, in the few time-lag 
studi~s available at the time that were aimed at com~aring related 
behavlor,systems such as atti tudes 0 and i ni:erests in di fferent cohorts 
of a~olescents (e.g.,.Br?d~rick & Fowle~,!/l961; Greenstein, 1~64'; Harris, 
1959, Jones 7 1960), slgnlflcant generatlopal (cohort) changeln adoles­
c:nts h~p been found consi stently. Thesef;indi ngs provi ded some sugges­
!1Ve e~l dence of. t~e susce~ti biJi ty of p~rsona 1 i ty variables titchanges 
1 n SOC1};,ta 1 condl tl ons dur1 n9 the ado 1 esi:ent peri od of the 1i fespan; 
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Resea rch' Desi gn '''ii,' 

Design vari!~ables. .' ' ." I 
Ag~, sex and cohort membership ~/ere Varied fol~Qwirig the strategy of 

sequentlal data collection (Baltesi ~968~ Schaie, 1965). ,. Longitudinal 0 
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sequences were used as the data collection strategy and resulted in the 
observa'tionssummarized in Table 1. Specificall,Y, four short-term longi­
tudinal studies, each invQlvin.g three times of measurement. evenly spaced 
over a peri od of two years, were conducted. Note that, because only a 
two-year period was available, the four longitudinal studi,es did not 
Dover the ~ame age ranges. Thi s i. s the reason why subsequent data 
analyses dld not use an age by cohort scheme but employed time by cohort 
data arrays as an approximation to that arrangement. ' 

---------------------~~--
Insert Table 1 about here 
-------------..;------------

To provi de '(i" more powerful experimental des i gn (~a 1 tes, 19.68,; Ba'ltes, 
~eese & Ne~selroade, 197?), two sets of control groups were incorporated 
1n the deSign. One was lncluded so that testing effects could' be assessed. 

''It enabled 'tJS to estimate whether"or not apparent changes (e.g., from 
1970 to 1972) in the lOhgitudinal group were.confounded with effects of 
repea~e~ testing. The control groups consisted of a new random sample, 
stratlfled by age and sex, drawn and tested at the third occasion of 
measurement (1972). The second set of controls was used to evaluate 
s~.lecti~e dropouf,;:effects.' Those subjects who, although measured ini­
tlallYln 1970, dld not complete the 1970~72study, comprised the second 
control group. Cqmparison of this'groupls 1970 data with the 1970 data 
of the subjects who remained .in the study reveals· the extent 'to which 
selective mortality, witli-Y'~spect to our measurement variables and as 
ref! e~tedi n the fi rs t-occas i on da.ta.~ has jeopardized the external 
val1d1ty (Baltes, Reese & Nesselroade, 1977; Campbell & Stanley, 1963) 
of the results. ~ 

() 

t~easurement System 

t~easuri ng j nstruments were chosen to represent the un; verse of 
,personality variables from a structured measurement perspective. A 
small set of cognitive variables. was included to mark the domain of 
hUl~a~ abi 1 i ti es. Tab 1 e 2 'provi des Qan overvi ew ~~f) the personality and 
abl11ty meClsures used. ' .. 

~ . .'j .. ~ (1" , 

Insert Table 2 about here ,. 
---.-----------~-.---------

Lacking a set ofinsty'uments correspon,ding to a particular develop­
mental theory of adolescent personality, we decided to useGmeasures from 
two batteries claimed by their authors to mpp person~ljty "structure in a 
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fairly comprehensive and:)psychometrically sound manner. Selected were 
Cattell and Cattell's (1969) High School Personality Questionnaire 
(HSPQ--Fortn A) and the Personality Research Form (PRF--Form p of'Jack~on 
(1968). The two inventories differ sufficiently in b?~h thel~ underlYlng 
theory and development that together they shaul d provl de a fa 1 rly thofq,ugh 
mapping .of the sphere of personality. . 

The HSPQ -- the ad.olescent version ofthe,l6PF(Cattell, Eber&,'''" 
Tatsuoka, 1970) --represents most distinctly the idea of ~onvergence 
between a theory of personality st'ructure and a correspondlng set of /. ",{, 
measurement scales. Fourteen psychological concepts are measured b~ 
the HSPQ. EigQt are regarded as being affected by age-development ln 
middle childhotJd and adlescence, .although the available studies are 
cross-sectional in nature and"have failed to disentangle age from genera­
tion effects (e.g., Sealy & tattell, 1966). Jackson's (1968) PRF was 
developed using a multivariate convergent and discrimin~nt validation 
approach to cover a broad spectrum of the behavioral unlVerse. The P~F 
focuses essentially on the framework.of Murray, et al. (1938), but "11th 
additional refinement of concept definition. As- noted in Table 2,,,the 
subtests'of the Primary Mental Abilities (P~iA) .f)~t~ery (Th~rstone & 
.Thurstone, 1962) were used to represent the abl1ltles.domaln. 

Sample 

Subjects were drawn from 32 junior and sen"ior public high schools 
in thOree West Virginia counties located in the" northwest of the state: 
Harrison, Wetzel and Wood. The base population included some 20,000 
students. Stratified by grade, sex'and homeroom unit, the sample was 
drawn at random from school rosters. Thera'tio oof Caucasian,to Negro 
population is about 95:5. 0,; 

Summary information concerning the longitudinal, dropout and retest' 
control gr.oups is presented in Table 3. _Approximately 2,000 students 
(from cohorts 1954 .. 1957) were given a brief description of the study by 
letter and asked to participate. Of those 2,000 students, a total nf 
l828participated in the personality analyses phase ofthe:project and , 
1809 in"the ability analyses phase. The initial volunteering rate "f.or 
the 1954-1957 cohorts was approximately 91%; further, approximately 63% 
of the core longitudinal samples participated in all three times .of 
measurement (1970, 1971, 1972). 

-------------------------
Insert Table 3 about here 
---------~--~--------~---
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Testing 

The tests were administered in classrooms during regular school 
peri1ods. Groups ranged in size from about 30 to 90. Total testing time 
of four hours was divided jnto on~ morning (Primary Mental Abilities, 
High School Personality Questionnaire) and one arternoon (Personality 
Research Form) session. In a few cases, the two sessions had to be 
distributed over two days. The 1970, 1971 and 1972"'occasions of measure­
ment each extended over a period of approximately four months (late fall 
until early 'sp.ringL January 1 'was taken as mean testing date for all 
occasi ons :,',~> 

Analys,es and Resul ts 

(} 

The analyses presented here are illustrative of the relevance ~f 
cohort effectsi n developmental psychology a'nd.~the role of sequential 
strategies in their identification. Analysis oT cohort effects, like 
that of age differences, ca'il concentrate on two main goals (Baltes & 
Nesselroade, 1973; Nunnally, 1973; Schaie, 1973). One is the assessment 
of difference in structure. The second is the· analysis of age- or 
cohort-related differences in level. 

Z> 

For the most part~ cohort-related research has focused nn level. In 
fact, McCal] (1977) lamented that this focus on quantitative rather than, 
structural (qualitative) comparison has ,resulted in an,overest'imation of 
the role of cohort effects in psychological development. In the follow­
ing, both structure and level are examined in relation to the major design 
varaibles. Analysis of structure is achieved by comparative factor­
~nalytic work. Analyses of quantitative changes in levelinvblves the 
use of ANOVA designs. 

Structural Analyses 

A very salient component of our cinvest;.gation of these data is the 
examination of qual,tative or structural change. Two kinds of analyses 
were conducted: (l ) ~factor ana lyti c compari sons of structures of measures; II 

and (2) computatton of stability (test .. retest) coefficients. 

There are two primary reasons why examinations of qualitative change 
or difference are important. First, stage sequences or other forms of 
or~ered, qualitative change are often regarded as fundamental pillars 
of devel opmenta 1 theory (Ri egel & Rosenwal d, 1975). Second, the val i dity 
ofas~J~ssments of quantitative chang~!ests on the underlying stabi 1 ity 
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of one's measurement system (Baltes & Ness'elroade, 1973). Without some 
evidence of a structurally stable framework, measurements taken at dif­
ferent times or developmental levels do not provide a convincing basis 
for comparisons followed by, inferences about the nature of change. Nor 
do comparisons of measurements ta~en on different groups offer a ~ound 
bas is for substanti ve i nterpretati ons of appare"nt between-group dl fferences. "0, 

In describing change over time, stability coefflcients (test-retest 
correlations) add an additional dimensi,on to on~\'s interpretation of 
structural characteristics of data. Three stability coefficients were 
computed for 'each of the measures (10 personal i ty and six a,bi,l i ty dimen­
sions, to be described later); two one-year stabilities (1970-71, 1971-
72) and one, two-year stabil i t,Y (1970-72).' 

How likely is it,that we would find changes in~tructure in the 
present study? Obviously, one's underlying assumptions about the n~ture 
of development and developmental change playa significant role in the 
choice of measurement instruments: Our chosen measurement systems were 
quantitatively oriented and, thus, they are tilted towards structural 
invariance. But choosing such a framework does not foreclose completely 
the possibility of finding manifest qualitative change in the data. Nor 
of course does finding a good fit between data and quantitative change 
mode 1 s necessari ly rul e out the possi bil i ty that a sa ti sfactory repre­
sentation of development using a qualitatively oriented measurement 
framework might be achieved. Nevertheless, we acknovJledge that the 
measurement framework chosen is not one that maximizes the probability 
of finding structural or qualitative differences. 

Ability Dimensions 

The age- and cohort-related structural characteristics of the 
ability measures were examined in two analyses (Fitzgerald,Nesselroade 
~ Baltes, 1973; Hays, 1977). The central question is whether there are 
systematic changes in the patterning of abilities as a func~ion of either 
age or cohort. 

Fitzgerald, et al. (1973), working within the' age-differentiation 
tradi ti on (Rei nert, 1970), exam; ned the extent to whi ch the factor _ 
structure of abilities as defined by the Primary ["lental Abilities (PMA) 
test (Thurstone & Thurstone,1963) provided to be invariant across 
independent samples of stydents chosen from three different age/grade 
levels (grades 7-8, 9-10, Jl-12). The major strategy was One of cross- , 
secti ona 1 age compari sons. A 11 three groups yi e 1 ded good simple structure' 
factor patterns which corresponded closely to the pattern of adult intel­
ligence underlying the construction of the PMA test. The outcome indi­
cated that a developmentally robust organization of abilities was "in 
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place" prior to early adolescence. Hays (1977), in a similar vein looked 
at the. 1 ongi tudi na 11y obtained, abi 1 i ty measurements. Hi s 1 ongi tudi na 1 
analysls.outcom:sQsuppor~ed the cross-sectional ones of Fitzgerald, 
et al., 1n shQvnng no eVldence of systematic difference in ability 
structures by cohort or sex grouping. 

~ Thus, neither cross-sectionally nor longitudinally is there strong 
eVldence of structural ch~nge in the pattern of abilities examined. On 
~he c~ntrary, t~e pattern. of abil i ti es obtained exhi bi ted cons i derab 1 e 
lnvat:'Jan~e. ThlS concluslon was further supported by evidence on 

., longltudlnal stability coefficients for the individual' tests. For the 
~ m?st part, stabilities were high with a slight trend for highest stabili-
",) tl es to be found in the 0 1 der age groups. (' 
\'1;C:' 

Personality Dimensions 

,c Fri:land Nesselroade, (1976) examined the extent to which the HSPQ 
persona 11 ty ~ca 1 ~s refl ect~d the ~;tt,~cture underlyi ng the personal fty 
system embodled In the serles of age"::g~C!ded questionnaires stemming from 
the work of Catte~l. Th~sli!~;analyses, co,t)ducted separately on male and 
female data, provlded eVldence of stable/structure in line with those 
expected a priori from knowledge of the measurement system. Furthermore 
as to t~e PRF, Kafer (l977) did not find evidence of any dramatic struc-' 
~ural dlfferences or changes across data sets. Neither of these studies 
~nvolved the ~ystematic examination of structural changes but such work 
1 s currently 1 n progress. 

Note also that the stabilities of) the personality measures used in 
subsequent analyses showed relativelY':C9)'l,$istent patterns. One year (1970-
71, 1971:72) and two yea,j" (1970-72) s~,\1biHity coefficients for the ten 
persona 11 ty dimensi 9n~ ~ere commputed ~gep,.~'ra tely by cohort and sex. The 
total range Rf stabl11tles was.quite.l~ir~-~, (+.16 - +.81), although the 
average magmtude (.57) was falrly' hl~lf:l·for personality dimensions. The 
general pattern.was one.o! a slight iri~~ementin stability with increasi'ng 
age and decreaslng stabll1t~as theti,m~" interval increases (1970-71, 
1971:72 vs. 1970-72). In nlne out of ten cases (except for Social­
Emotlonal Anxiety), again for the, total sample, the two-year sitabilities 
were :lower than both one~yearstabiilities." The increasing stqbility with 
age gene-rally r~flects a ~y~tematic ontogeny"tow~rds stable< trait-l"ike 
rathe: ~han lablle~ state'll,ke-characteristk~. For"example., stability 

.ccoefflclen~s. for th: oldesp:"cohort (1954),werel1earTy ':'comparable t'o those 
for the abl 11 ty ... tra 1 t data :"l\i," ' 

o , R~ 

, n:,o additi9~al findings ,of gene~al i~t'~J~st';eme11ged"from the':~tability 
anal~slS. In mne out of ten cases,(exce~~t to~;Jkactbr VI -- Social- .~ 
EmotlonalAnxiety), the 1971-12 stability/Jeo&'ft{'Clients were higher th~~h 
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the corresponding ones for 1970::"71. Thitcould be due toayerag,e age 
differences, stabilization as a result of retesting and perhaps also a 
reflection of selective sampling; Higher longitudinal st_abilities in 
1971-72 than 1'970-71 could be interpreted, however, al~g -a-s indicating 
potential changes in the consistency 9f~nvironmental influencep'atter~s 
which mediate stability (see Baltes &o'Nesselroade,,, 1973,,,for a dlScusSlon 
of a developmental view of changes in stabilityin;gicators). Furthermore, 
there was-a sex difference in stability. In pooJed data, females showed 
higher stability (in 24 out of 30 cases) than d.iH males. 

Thu~, in general'terms, the analyses condu<:;te? thu~ f~r. rather. 
clearly point to a robustness of structure and of lntraln,dlV1?Ua,1 dlf: 

"ferences during the periodand for the cohort/age groups studled! ThlS 
robustness of structure and stability of individual differences 1S more 
pronounced for a,bi 1 i ti~s than pers~n~ 1 i ty . How~ver, ~ n ab'so 1 ute term~, 
the structural invariance and stab111ty were falrly hlgh forpersonallty 
characteristics as wefl~" J? 

\\~ ., 

>~\ 

Quantitative Analyses ~ 

Data Reduction 

An important preparatory effort was to evolve a sef of m~asures 
which allowed a reduction tlY'number of the 34 personality vanables, but 
about wh'lBh much was known concerning their structural characteristics 
before an attempt was made to .. examine ontogenetic and generational com­
ponents of quantita~ive change. As to.t~e 5ix PMA·measur~s, ~o fu~ther 
effort at data reduction was made. Ab,hty tests were mawtalnedwtac;t 
for the analyses. As to p~rsonality, the 34 measu'res were"reduced to 10 
"second order" factors. 

6" Spec'i fi cally ,·for parso--'na Hty vari ab 1 es, the 14 H~PQ scales and the 
20 PRF scales were first factor analyzed separatelyus1ng the responses 
from 1877 subjects (cohorts 1951-,?.l) for whom complete personality data 
were available at Time J (1970). Seven common factors were extracted 
from HSPQ scale intercorrelations anQ eight from PRF~caleintercorre­
lati ons. These two sets of factors were theni ndependently rotated to 
simple:' strucJure sol utions. The twod'sets of factors· (HSPQ and ~BF) w~re 
then correlated with each other. A full account of the factor analytlc 
procedure used and the outcomes is presentedel'sewhere (Nesselroade& 
Ba 1 tes, 1975). . '. 

:> 

The HSPQ and PRFexhi bi ted.'both factors corrmon to the two i nven­
tories and factors that v/ere specific toone inventory., Substarytial 
convergence was found in the, case of four between-i nstrument pa 1 rs o~ 
fac;tors. Each pair of the four HSPQ-PRF convergent factors wascomblned 
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into one dimension by adding appropriate pairs of estimated factor scores.' 
In addition, each instrument had unique factors (HSPQ: Anxiety,oSocial­
Anxiety, Verbal Intelligence; PRF: Independence, Aggression,Achievement) .. 
This strategy of data reduction provided a parsimonious, developmentally 
robust assessment framework and organized data neatly int,o PRF-HSPQ 
common and HSPQ and PRF specific personality dimensions. The resulting 
personality dimensions .are identified in Table 4. 

Insert Table 4 about here 
" p -------------------------

Control Ana lyses ' 

Two kinas of analyses were conducted to seek information about the .' 
internal and external validity of the study. Because these control 
a,n'alys,es revealed significant effects· which should be taken into account 
in analyzing for developmental manifestations in level of ontogenetic 
versus cohort change, the butcomes from the control analyses will be 
presenJed first. 

The first control analysis dealt with selective dro out. By means 
of a two (dropout vs. retestees) by four (cohort by two sex) ANOVA 
design we determined whether or not the core longitudinal sample and the 
dropout.sample diff.ered on any of the dependent variables at the first 
occasion of measurement (1970). The second control analysis~~as focused 
on retest effects. By means of a two (retestees vs. control) by four 

,(,cohort) by two (sex) analysis of variance of each personality and 
apility dimension, we checked for testing effects, using the third 
otcasion (1972) as the check point. 

The control analyses supplement each other because the retest 
control design is not ideal .. This is so because the retest control 
group (tested once at the third occasion) is not funy comparable to 
the longitudilli:ll sample (tested in 1970, 1971,' 1972) in terms of volun­
teering behavior. Longitudinal subjects were expected to participate 
thre~ time$,-;. fnthe testing. while controls,~w=;re "ina holding pattern" 
until' asked to participate in testing at~cthe," third occasion (1972). 
Thus, longitudinal subjects are likely to exhibit'>more dropout than the 
Y'etest group. Therefore, the longitudinal 'data are potentially contami­
nated by testi n~ and dropout effects, whereas"the retest control groups I 

data should be less affected by dropout effe-cts. In Table 5, a summary 
of findings from the retest and dropout control analyses is presented. 

o Insert Table 5 about here 
." -------------------------
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As Table 5 shows, the outcomes are very di fferent for persona] i ty and 
ability measures. Consider first the retest effects analyses. "'On)l1 six 

"abi 1 ity measures, the 1 ongi tudi na 1 ~grbups outperform thei r retest control 
""[counterparts. The two significanf"cbhort by group interact.ions indicate 
~ that for Letter, Series and Spatial Relations the effects are differential 

across cohorts,' These findings indicate a substantial proble~ with retest 
effects in longitudinal observations involving ability tests. By contrast, 
only two of ten measures derived from the personality inventories showed 

- significant retest effects. The longitudinal grOup was more extroverted 
and scored higher on the HSPQ verbal intelligence measure than did the 
controls. 

() 

Analyses for dropout effects were E;!qually clearcut in outcome. For 
each of the ability ,measures, with the exception of'~~rbal Meaning, the 
core longitudinal sample was biased in a positive direction. OnJy one 
stati sti ca lly s i gnifi cant effect was ·refl ected in the personality measures. 
Dropouts scored higher than longitudinal subjects on the PRF lridependence 
dimension. 

The control analy'ses outcomes have several implications for the 
evaluation of the longitudinal subjects I data. First, the positive bias 
of the longitudinal subjects on ability dimensions indicates"the need for 
restricting generalizations from sample to parent population. Second, 
retest control analyses indicated that apparent longitudinal changes in 
abilities are confounded with age (or time)-correlated, positive testing 
effects.. Third, the dropout data suggest that the retest analJlsis itself 
is not fully internally valid since it involved comparing a positively 
biased longitudinal sample to a cont'rol group less affected by experimental 
mortality. Fourth, and perhaps most important for the present stUdy, 
effects of testing and dropout are less substantial by far for personality 
than for ability measures. 

Clearly, it would be desirable to cor.rect these disparities, but the 
nature of the control effects is such that only approximate adjustments 
can be made. Th:e nature of the adjustments made for thea,bi.lity measures' 
·i sill ustrated in Fi gure 1. The procedure used to correct for bi ases was 

\:, to deduct from the observed 1972 retest effect the amount due to dropout 
'indicated by the 1970 dropout analysis. Because the retest effects were 
consistently positive and the longitudinal sample was biased positi'·vely 
when compared with the retest control group on each ability measure, this 
amoul)ted to a subtraction in each case. (See Baltes, Rees.e& Nesselroade, 
197.7; Labouvie, Bartsch, .:Nesselroade & Baltes, 1974 for additional dis­
cussion of the ·rationale underlying the corrections.) 

Insert Figure 1 .about here 
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In sum, then,confounds reflected in dropout and retest control 
analyses _were minor for the personality measures, but substantial for the 
ability measures used. It is apparent that the interpretation of simple 
longitudinal gradients as age change (internal validity) is not valid with 
ability measures given such dramatic retest effects. Moreover, again 
prima,rily for ability'meas!,lres, the sample remaining in our longitudinal 
study is positively biased, suggesting a restriction in external validity. 

Analyses for Quantitative Ontogenetic (Age) Versus Cdi1:o'r,t Change 

It Was mentioned earlier that the analysis used in the 1974 SRCD 
monograph di d not fo 11 ow the ideal of an age by cohort arrangement. At 
the time,we judged the cohort by time matrix used to yield a satisfactory 
approximation to that ideal. Specifically, in Schaie's (1965) terminology, 
a cross-sequential method of data analysis was adopted for the investiga­
tion of the core 10ngitudiDal data, This arra'ngement varies cohort and 
time 'of measurement ... It is shown in Table 6. Note again, howeve,r, that 
when using Schaie's term "cross-sequential" we do not imply its use as an 
.explanatory model. ' 

The total pool of subjects participating in the 1970, 1971 and 1972 
data collection -- the sequential longitudinal group -- was divided into 
four level s of bi rth cohort (1954, 1955, 1956, 1957). A four (cohort) by 
two (sex) by three (time of measurement) analysis of variance of each 
personality and ability dimension was conducted to examine quantit~tive 
aspects of developmental change. Subsequently, the results are graphed 
to illustrate cohort-related variation of age functions. It would have 
been possible to employ alternative strategies of data analysis which 
would keep the measures of interest intact rathe~ than further combine 
them in composite scores of very limited construct validity. ANOVA is 
one strategy which preserves the specificity of individual measures. 

Insert Table 6 about here 
-~------------~~---------

As mentioned above, the 1974 SRCD monograph focused on time/cohort 
matrices in order to capture in one analysis as large a segment of the 
data mctirix as possible. Ho\oJever, it was recognized that these time and 
cohort effects could be represented graphically as age functions for dis­
ti nct cohorts ,i. e., by our p,referred \B.ge-cohort scheme. Thus, we used 
the overall analysis by time/cohort primarily to ascertain that significant 
patterns are present. Note, for0example, that the time effect includes 
age variance. This is so because time variation (1970, 1971, 1972) is 
correlated with an increase in average age (12-15 vs. 13-16 vs. 14-17). 
BecaUSe our general position is that effects contained in any combination 
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of age, cohort and time of ~easurement designs should be construed to . 
index age changes and cohO'rt differences in age changes, we felt justified 
in subsequently charting the obtained effects as longitudina~ age changes 
for distinct cohorts. This procedure, then, results in the following. 
First, the data matrices are analyzed via cohort-time arrangements; sub­
sequently the data are charted as age changes for distinct cohorts. 

Two additional observations are relevant. First, note that in the 
present cohort by time .9,~alysis, age effects are contai),ed in both levels 
of cohort and time of measurement. This is the case because the oldest 
cohorts (by birthyear) are also older in age on the average (1954:17, 
1955:16,1956:15,1957:14). For time of measurement the. situation regard­
ing average age is 1970:14 yr.,6 mo.; 1971:15 yr., 6 mo.; 1972:16 yr., 
6mo.' Thus, in the present scheme both cohort and time of measurement 
effects can indicate age differences. However, the age variation in 
cohort is larger (three years) than in time of measurement (two years). 
Therefore,' if age would dominate the change pattern, cohort effects 
should dominate the outcome. But if time of measurement effects are more 
salient, historical, cultural change effects of the 1970-72 period should 
be more dominant. ., 

Second, a major feature of the outcomes was that sex differences were 
found to be pervasive. This is an interesting finding, .but not one of 
primary significance for the project since sex interacts only in three 
cases with either_ cohort or time. Sex effects were highly significant 
for all personality dimensions except Superego Strength/Impulse Control. 
Significant sex by time interactions were found for Tough-Mindedness/ 
Autonomy and Anxi ety and a si gni fi cant sex by cohort interacti on was 
obtained for Intelligence. No significant triple interactions (cohort 
by sex by time) were found. 

Ability Measures 

Relative to the outcomes of the analyses of persona;lity measures, 
those of ability measures are less i.nteresting in the pt~esent context and 
we refer the reader to the 1974 SRCDmonograph (Nesselroade & Baltes, 
1974) for extensive information. In all analyses of variance on the 
sequential-longitudinal dat~, significant main effects of cohort ~nd time 
of measurement were found. Sex differences were significant on three of 
the Primary ~1ental Abilities (NF, LS, SR) . .only three of the 24 possible 
interactions (one sex by time, two cohort by time) reached":)significance. 
When the data are plotted against age, it is clear that birth cohort 
accounts for little variance; most of the variance (except'for retest 
effects) is age-related and similar in trajectory for the four cohorts. 
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To illustrate more clearly the nature of the analyses performed and 
to present ,a more complicated situation, more detailed information on the 
analysis of Spatial Relations, a 30 item sUbtest of the pr~A, is presented 
in Figure 2. Significant main effects were found for Gohort, sex and time 
of measurement. The cohort by time of measurement interaction also was 
significant as shown. The sex main effect reflected higher scores for 
males (i = 33.7) than females {i = 28.5). The time effect indicated 
higher performance from 1970 (x = 23.8) to 1971 (x = 31.7) to 1972 
(x = 37.3). The significant difference between retest controls and 
longitudinal subjects amounted to 11.8 raw score points. A significant 
group by cohort i nteracti on was found also. t~eans for the 1 ongitudi na 1 
group were 34.9, 38.0, 38.2 and 38~tfor cohorts 1957-1954, respectively. 
Corresponding means for the retesf controls were 21.3, 27.0, 25.4 and 
29.9. The retest effects are not reduced a great deal by dropout adjust­
ments (from 11.8 to 9.5). 

Thus,' in this instance involving Spatial Relations, most of the 
apparent cohort-s~ecific, longitudinal age change seems due to. retest 
effects and not to ontogenetic change. In analyses of otherabjJity 
measures, the retest effects are not .as strong and cl earer age-change 
patterns are obtained (Nesse1roade & Baltes, 1974). 

Insert Figure 2 about here 

Personal ity Heasures 

In genera 1, for personal i ty mei~sures, time effects were more promi­
nent than cohort effects. Because 01~ the relative degree of variation 
of age versus cohort in the present cles ign (as descri bed before), thi s 
result le_nds support to the interpret:ation that historical-cultural 
chan~e effects covering the 1970-72 p,l\eriod are rather substantial. 

The seven factors for which the i main effects of time were found 
6 '1' • 

are Extroversion/Ascendance, Superegq Strength/Impulse Control, Anxlety, 
Socio-EmotionalAnxiety, Intelligenc~i, Independence and Achievement. In 
con~rast, sig~ifi?ant.co~ort.effectsilwhich~ as stated before, in this 
desl gn are prlmarlly 1 nd1 cat,,1 ve of both prlor-to-1970 cohort and age 
di fferences, were found for only two [Iof the ten Ifersona 1 i ty dimens ions ,f! 
(Toughmindedness/Autonomy and Intelli,:gence). Cohort and time interacted 
significantly, however slightly, in the cases of Superego Strength/Impulse 

c; Control and Achievenient , but in gener.a 1 these i nteracti ons were few in 
number. 0 
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Thus, the analyses of personiflity dimensions suggests that, after 
sex effects, the 1970-l972 time dimension most s,y-stematically accounts 
for subgroup differences. CoHort effects are less frequ~nt. Because 
cohort variation includes an average of three-year age dlfference, we 
believe that chronological age per se does hot appear to be as powerful 
a variable as cine might have expected. In other words, the nature of -
age change is different for distinct cohorts associated v/ith the 19~0-72 
historical time period. -

For purposes of i 11 ustrati on, three of the ten outcomes will be 
presented in greater detail. Each of the "dimensions will be presented 
by name and a few representative adjectives given to remind the reader 
of the general nature of the factor. The dataoare represented as 
factor scores scaled to a mean of zero. TIi~ figures contain the 
cohort-spec{fic longitudinal grQ,dients (horizontal comparisons) 
determined over three occasions of measuremept fo~ each of the four 
cohorts. They also display separately for each occasion of measurement, 
cross-sectional age differences (v~rti~al comparisons). The fig4res in, 
Nesselroade and Baltes (1974) contain information, if necessitated by 
outcomes of control analyses, about the impact of tes ti ngeffects. For 
the examples presented here, because of a lack of testing effects'Qno 
such information is given. 

HSPQ-PRF SuperegciStrength/Impulse Control 

Descriptors for this dimension include serious, conscientious, 
nonaggressive, inhibited. The means exhibited statistically significant 
time of measurement and cohort by time interaction effects. The ~ans 
are plotted in Figure 3. Both males and females in the three youngest 
cohorts (1955-57) became less conscientious and controlled from 1970 to 
1971 to 1972. The significant cohort by time interaction indicates that 
the systematic time-related decline in Superego does not apply to the 
oldest cohort (1954) which, statistically, exhibits no longitudinal 
change at a 11 . ,1 

----------------.~--"'!'"------

19sert Figure 3 about here 
(' c,~ 

~,' ,:;.:9::7 , ~ 
Furthermore, to obtain an indicatfon of the magnitude of difference 

one would have ribtained if various cross~sectional st~die~ had been con- 6 

ducted, contrast the four coliort-specific longitudinal gradients (hori­
zontal compaTisons) with the findings of the three cross-sectional 
(vertical comparisons) representations applyihg to the 1970, ]971 and 
1972 measurements. In 1970 5 the younger the ada~lescent~, the ,more con­
scientious and controlled' he or she tended to be. By 1971, however, the 
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older adolescents were the ones who scored highest on Superego Strength/ 
Impulse Control. Similar discrepancies betjleen various cross-sect'ional 
outcomes and between cross-sectiohal and lpngitudinal gradients apply 
to many ,of the personality dimensions studied. ' 

i .. '. 
,,' PRF Achi evement 

;' Striving and persistent are two of-'the chief descriptors for the 
Achievement dimension. It manifested significant main effects of sex and 
of time of measurement and a significant cohort by time interaction. 
Females scored lower on Achievemli!nt than males. Means, reflecting the 
coh,r,wt by time interaction, are presented in Figure 4. The general 
pattern is one of lowered Achievement from 1970 to 1972 for the two 
..\!.oungest cohorts and one of relative "steady state" for the two oldest 
cDhorts. Younger adolescents. (from 1970 to 1972) apparently were exposed 
to socialization conditions that led to reductions in achievement scores. 
This longitudinal ontogenetic findin~,does not appear to apply to the 
older adolescents during this same time period. 

, -------------~------------Insert Fiaure 4 about here 
~ .: ~ 

----------~-----~--------

Again, dramatic discrepancies between various cross-sectional and 
between. longitudinal and cross-sectional gradients can be seen in Figure 
4. Achlevement scores for14-year-old adolescents in 1970 contrast 
sharply with those for 14-year-olds in 1971 and 1972. Mean scores for 
l4-year-olds acros5., t~e three'~i,rl1~p_eriods range nearly as widely as the 
m~ans for all age levels during 'thi 'saine time period. In many cases, 
dlfferent age adolescents (e.g!_~ 14 vs. ~15},ob$ervedat'the same point 
in time, say 1972, are more $ifl111~flr::to eachot@r than they a ref to same 
age adolescents measured at, any' of the,9t;Mlf;l:i,} two ti.,mes of ob'servation. 
Because sex dq.!=!$ not interact,with othe-Y~'::design compone.nts~ Achievement 
seems to be anif~~h.er personal'ity dimension"on which sex differences are 
es tab 1 i shed pri o"l\Joado 1 escence. 

'PRF Indepe'nclence' ' 

.' The terms autonomous, non-recognition-seeking and secure: convey 
the flavor of this personality dimension. Significant main effects Qf 
~exahd of time of.measurement Were tq~nd and are illustrated in Figure 
5., Males scored hlgher thJ3.n females lx = .36, -.4i, respectively) but 
more dramatic is the increase in independence shO\'Jn by all cbhorts 

<)pndependent of their age) over the two-year period-: . The otitcome, again, 
1S one of marked differences between cross-sectional studies, and different 
1evels for same age groups from different cohorts. As with Achievement, 
"t~e~ lack of interaction with sex indicates the prior' emergence and main­
tenance of the sex difference found. 
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One aspect' of discussion will be center.:ed Qn
cc
'" number of issues "t,; , 

pert~l,'ning t,o. thE! ,exa,miflation,' o"fag,e- a,nd C,O,ho,:t-r~l~te,d, change cO,mpon~nts. g \,' 
We \,11 sh to nOte at the outset that the genera lJ,zablll ty of the present , ' "" 
findings is subject to limits, set by the natuteof the su~ject popu~at10n, ,'C 

the measurement battery , the ,procedures followed, etc;. Gwen our flndl ngs . 
r,oncerning the ,impa@:t, of cultural change on deVelopment, it is crear that , 
pne ~f the ?imensioJls~alo~g which generalizat~t()n.is most.! l~mited is that ~ 
hf tlmepenods. OneperlOd .... 1970 to 1972-",',1s

u
a questlonable ,repre-

sentative of time periods in general, especia511y)n a. rapidly changing '~." 
culture. .' ,. '-

'/ "'.. 0 rF 
A seconds more abstract focus ·of discussion involves implications" 

! of theresul;1:s ot this study for research design and theory building in !, 

deve 1 opmental psychology. Agrowi ng number of theoreti cal pape.rs have 
~, refl ected cri"i;1 caJeva 1 uati ons of meenani s tic, personal ogi cal and epoch- I, 

centered worl d views, that seem to character:;ze much, developmental research 
(e.g., Baltes & Schaie, 1976; §engstdn & B)ack, 1973; Elder, 1975; Ha+tup 
.& Lempers, 1973; Overton & Ree'se, 197~; Reese & Qverton, 1970; Riegel, 

,,1976). Developmental models which. have emphasized ~i:1n active organism 
'. in a passive environment or a passive organi~lh in an active environment 

are seriously challenged by dialectic notions in w~ich"developmentand 
change ·of the organism and environment are viewed as concurrent, mutually 
influencing phenomena <t'erner & Ryff, 1978) . Strong empirical support 
for such views is notyei:'available but the writers believe that outcomes 
such as the present ones tes ti fy to.. the sa'l i ence of i nteracti ve erel ati on­
ships between individual and historical change components tn developmental 
change. b.\ ~. 

!';!i Imp 1 i cat ions for Concepti ons of Adolescent, Persona 1 ity 

Age Versus· Cohbt;t/Time Effects in Structure~' 
, , 

¢ The dominant outcome of the structural analyses was one of invari,~ 
'OJ ance . This is a particualrly notewol"thYPoint for developmentalists 

because structural invariance highlights an island of stability in what 
is sometimes regarded to bea sea of change. McCan (l977}"itwasnoted 
ear1ier, recognized the importance of examining various historical, ",' 

;, (S~CUl ar ,generc;i ona 1, cohorh etc~~ infl uences
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arg~ed that they could tend to be m~flifestedi;primarily in changes or 
differences in score level rather than in changes or differences in 
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the pattern or structure of interrelationships among variables. 'McCall's 
expectation is true for the present situatioh. While ther~ is much 
cohort-related vari~tion regarding age deyelopment (as a fUnction of the 
1970-72 histodcal moment) in terms of qu'antitative indices of rate and 
directionality, ,such variation does not extend to the structure of 
abilities and personality. The distinction between level and structure 
is key not only from thestandpoint of the theorist who would like to 
account for developmental change but from a practical standpoint as 
well.? '" 

The outcome of relative structural invariante is further supp'orted. 
by longitudinal analysis of!!stability. By and large, stability of inter­
individual Bifferences is high. However, in addition,oour data suggest 
that stabil i tyi s somewhat less interesting as ~n indicator ofre 1 i abi 1 i ty 
or predic'tion than as a representative of developmental variation. Bas.ed 
on the data presented here,'a given meaSure shows.n9t one, ~~aracteristic 
level of stability but rather a range 6f"=sta'bilities accordlng to age, 

Qsex, cohort membership and time of observation. For example, the fact 
that females tend to show higher stability than~males warrants pttempts 
to i denti fy underlyi og gene-environment mechani sms .. Furthermore, given 
that 1971-72 produced highe,r age-related stability than 1970-7] suggests, 
for eXample, that patterns of socialization during~,the later period ma;n­
fainedindividuai dif~roe'nces of trait-like person'ality attributes more 
~han those ~f the e~r~~ er 8eri od. Si'!1i larly, the age~re1a~ed differences 
10 personallty stabll'-yty Jlncreases wlth age) sUP80rt the ldea that ." 
trait-l i ke behavi or patterns emerge from ,more lablle class,es of behavlOrs 
(Balt~s & Nesselroade, 1973). = t 

o ,x; ir 
Age Versus Cohort/Time Effects in Level II 

" ~ II 
The outccmewith regard to~'level differe:~, in the case ofpersQn-

ality, from that found, in~structure'cqmparjson's. There ar~ major 
cohort-rE!lated differencesl,';ncopersonality lev~i'l.' While for abilities, 
the main.finding is one of~esting,alJddropout:, effe~ts"~ for per~onality 
functi onl ng the 1970-1972 t,me epoch(except torexl stl ng sex d, ffer­
ences, accounts fora ,major portion of the variation in adolescents' 
functioning. This outcome provides something o('a challenge to notions 
of orderly;stage-l ike, sequentially unfoleSling pat,~erns of behavioro 
development during adolescence. . " , 

The consistent discrepancies which 'We fi;ound between cross-sectional 
and T'ongitudinal data in personality,' for ex~:mplE;, do not 'support the 
inva~iantdevelopmental trends portrayed ~n,l1)any biologically and p~r­
spnological1y oriented models of adolescent gevel'9pment. Rather, average. 

, quantitative standing and ontogeneti c trends}1 seem more depeT)pent on the 
historical time (cultural moment) to which the adolescents h'avebeen 
exposed" In other words, for adolescents, l11vel of "persona 1 ity functi oning 
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is less defined by sequences of chronological age than by sequences of 
hi,storical change. Whether this phenomenon c'an be generalized to other 
populations, measuring instruments, research situations, etc~, remains 
for future examination. 

~ 'r-

Given that considerable influence on the developmental process 
is exogenous to the organism and that these exogenous detenninantsare 
not necessarily unidirectional and cumulative, the need for develop­
mentalists to enlarge their conceptual framework beyond traditional 
disciplinary boundariesls apparent. Social psychological Q.erspectives 
on adolescence (e.g., Keniston, 1970; Lerner & Spanier, 19~; Muuss, 
1962) have asserted the significance of ecological and sotietal influences 
on adolescents for some time but it is only with the application of newer 
~esigns such as crgss-sectional and longitudinal sequences that insight 
into society-ontogeny relationships can be obtained. Similar concerns 
about the acceptance of unidirectional and personological sociali~ation 
models as oppose$d to interactJve relationships have been expressed in 
other.subs~antive areas/7fl wt!ll, for example, ~n .work on parent-chilp 
relatlonshlps (e.g., Bronfenbrenner, 1977). Slmllarly, the present \') 0 

authors (Baltes et a1., 1979) have contrib~ted to a heuristic, multi­
disciplinary model of human development which elucidates the joint 
role of three systems of influences: age-graded, history.."graded and " 
nonnonnative events. ·Findings on cohort-relatedvariabi"li't~ were a 
major influence in the development of this multicausal and i~terdisci­
p1inary form'i:J,lation~ 

II 

Substantive Interpretation o':fTime/Cohort Effects 

C\ We view the primary usefulness of sequential strategiesc.to ,be 
descriptive, to help establish the phenomenon of cohort variation in 
age changes. If one were, interested in a research program ,aimed at 
causal-analytic interpretation of cohort variation," alternative and 
supplemental designs wouldoneed to be employed. Such work would use, 
for example, :measures of historical contexts, strategies of cohort, 
simulation (Elder, 1979; Labouvie, 1978), or techniques of causal 
modeling (Nesselroade & Baltes, 19?9}. Q ' 

!", j. ,;-: J 

FoX illustrative purposes, po,wever, we shall briefly speculate 
about the'substantive origin of, the cohort/time effects observed in the 
present study, but we do itin full recognition that these attempts at 
interpretation are, highly tentative. The pattern of obtained Variations 
in age development and our general view of the 1970-1972 socio-cultural 
context in the United States guide odr speCUlation. "" .' " 

. It appears to us:'althOU9h inJ!ri~ciPle such a possibility exists, 
that the Variation in age trends for the four cobortsinvolvedis ;diffi ... 
cult to", explain by genetic or biological processes. It seems more 
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parsimonious to assume that the pattern of differential cohort changes 
with age originates in experiential processes common to most subjects. 
Obviously, such common experiences could be either a reflection of 
participation in the study (instrumentation or testing) or of shared 
cultural influences. Due to the lack of testing effects in the case of 
pers.onality measures, we tend to conclude that for personality dimensions 
(the f!Jcus of this report), the observed time effects signify notable 
~ultural change arising from· socio-cultural conditions of the 1970-1972 
time period. Thus, the observed 1970-1972 decrement in adolescent Super­
ego Strength and Achievement and the correlated increase in Independence 
are interpreted to reflect historical socio-contextual development. 

Our information does not permit the p"inpointing of specific cor­
relates for change in socio-cultural contingencies from 1970 to 1972. 
The focus on aggressive behavior displayed by wide segments of the 
American s/ociety in conjunction with youth activism and the Vietnam War, 
the tendency of youth to occupy itself with ethical, moral and political 
issues rather than cognitive achievement, reports by various public 
polls of gradual decline in respect for and confidence in public and 
educational leadership, however, are elements of the cultUi~al context 
prevailing at the time. A history-related decline in Superego Strength 
and Achievement and a counterpart increase in Independence would 
parallel such a IIsyndrome" of socia-cultural context. 

It s~ould be noted again that this effort at interpreting the 
reasons for the changes \'Ie observed is not compel 1 ing from a research 
design perspective. The available evidence is not only correlational. 
I~addition~ we could not even locate a careful, systematic description 
of the type of socia-cultural change that characterized the living 
context of our subjects. , 0 . ' 

Adolescent Development and Sex Differences 

TJle pattern of outcomes on sex differences 'rIOt only support,$ the 
generally recognized pervasiveness of sex differences but adds some new 
perspecti yes to the i ssueas \lIe 11 . Si gni fi cant di fferences between mal es 
and' fema 1 es were found on seven of the ten .persona 1 i ty and on fi Ve of the 
six ability dimens'ions, but the number of significant interactions of sex 

" wi thei ther time or cohort were few. " 

There is spmeevidence that sex differences shown at age 12 did 
tend to becoro~ rna-re, rather than less, pronounced during this period. 
But thedomi nant fi ndi ngi s that the observed sex differences,. though 
quite pervasive, w$reestablished prior to age 12 for the cohorts we 
studied and do not s'eern to be affected by either age or the historical 
context of the 1970-72 period. The 1970-72 time period. involved little 
redirecting or accentuating of ~ex differences in the traits we studied. 
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This outconl\e, together \\lith the fact that female stability coefficients 
tended to be higher than those for males, does not suggest the gradual 
dissolution of sex role boundaries oVer the histori.cal period examined 
that one ffnds occasionally portrayed in the nonscientific literature on 
activism and feminism. Yet, note that the adolescents studied tended to 
live in more rUY'al areas rather than those that might be characterized 
as ('centers of ado 1 eS cent acti vi sm. 

Generalizability 

It has beeni;mention~d already that it is important to acknowledge. 
that the findingWreporteaCh~re are specific nQt only to our samples but 
als<?"""to tbe htstbrical period. Because of the\"-aanger of elevating ou.r 
findings to a "general" phenomenon and because such a conclusion would 
run counter to our basic position, we risk redundancy on this score 
and offer some additional observations. . 

Recognizing generalization over times ot measurement io be an 
important cohcern is significant 0 because it would be detrimental to our 
research ifi;t were concluded that historical periods always exercise 
the partic~lar influence pattern reported here: Only further research 
using seq4ential strategies could examine the long term nature of • 
historica] change and its relationships to ac!olescent personality 
developmpnt. There might be historical peri()ds,when the effects 
obtaine91 are negligible, others in which the effects are in the opposite 
directiyon of those presented here. In fact, we Would expect a diversity 
of patterns to occur periodi ca l1y. How one wpul d conceptual i ze, as a 
psych~logist,- the'nature of cohort-related historica\ variation is also 
a function of one's treatment of the cohort variable. As mentioned in 
the opening sections of this chapter, several options exist (error~ 
temporary di sturbaQce, quantitative general i zati on,' theoreti ca 1 process). 

(;!' , ) 

1 Findings wfiich offer an interesting comparison to ours were" 
rtJported by Schaie (1979). Age",related increases in some dimensions of 
il,htellectual behavior were found",tobe specific to certain historical 
periods for older age subjects. , Fore){ample, during the period 1956-

" n 963 apparent effects of socio-cultural change occur at a slm..,rer rate 
II than during the period 1963-1971 as reflected in unspeeded performance 

measures. The~differences are particularly marked for individuals who 
are in.their 40s arid .50s at those times of measurement. DiverS~ 
findings on cohort variation andconc,:eptualization there()f~ then, are 
part of the game. ..' ,', ' 

Impl i cations for Devel opmenta 1 Research Desi gn 
, 1,' 

Simple Versus Sequential Designs 
u 

o Q 

From the standpoint of both. age versus cohort/time effects and 
the outcome of ~0!ltrora1ialyses it seems "clear that neither simple 
cross-sectional rfbr the often praised 'simplEr longitudinal design is 

--;;----------·--------~-------...... --------__ ~----~I"\-c.,.------.--
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sa ti sfactory for descri pti ve deve 1 opmenta 1 rese;~'b;:'~ The "pervasi Veness 
of cohort/time differences is once again supported by :the r,esults 
reported here. The data clearly imply that cohort ~r historical dif­
ferences obtrude into the me?siJrement parti cul arlYQ,f self-reported 
personality. Adolescence is implicated as a periQd,~~jJ' which cohort/ 
time differences must be taken into account if one wants to obtain 

, a~curate descriptions of developmental change. Substantial cohort/ 
\" tlme effects were observed even though the temporal definition of 

cohort Was reduced to the short span of one,", year . 

_ In this context, it needs to be emphasized that the alternative 
to c~oss:section~l design is not.sim~le long~tudinal studies. Simple 
~onglt~dlnal deslgns do not prov1de 1~format10n of broad generality 
1nvolv1ngcthe age development of mult1ple cohorts. Different cohorts 
and historical times can show marked differences in the direction and 
rate of age-related changes whether these cohort~relateddifferences 
~xtend to analyses of structural (or qualitative') differences in ontogeny 
1S an open question at this point. Furthermore, as tb internal and 
~xter~a~ validity, the rather spectacular retest and 'i~ropouteffects 
1n abll1ty measures argues against the general usefulness of simple 
longitudinal designs. ~ 

Devel opmenta 1 research.ers must bec,Ome more aware of these cri ti ca 1 
methodological issues. If a descriptive""data base from which theoretical 
advance can proceed is tb"be generated~:'''o.p~'opriate remedial (~1teps in 
research procedures must be taken. Sequential strategies (cro§s-sectional 
and ~ongitudinal s~quences) with appropriate controls can be argued to 
prov1de a much morc/appropriate general design"format than either simple 
cros~-sectional or longitudinal methods. . ~ 

" As .a concludjrt9 observation, we stress that future research on 
b~haviora~ an~ deve~opmental variation among different cohort groupings 
wlll ~equ~re lnvest~gators to choose methods and analysis procedures to 
matchthe1r c?nCeptl0n of the role of cohort as a variable. In general, 
we do not belleve that cohort variation is always of theoretical interest 
!o ~evel?pmental.psychology. On the contrary, as was mentioned before". , 

. 1t 1S qUlteposslble that cohort vp,riat;on can be taken as unwanted en\'~or 

. or disturbance. However,even if such an atheoretical view of cohort 
effects i~ accepted, it is necessary to conduct cohort.,.sequential 
researc~ H) ?rder to capture the "unwanted" and to beabl e to focus on 
cohort ~nva~lant developmental functions. Thus, the use of sequential 
strateg1e~'-'ls a must. To the dialectically oriented developmental 
ps~chologlst, they provide" the "real stuff"; to the personologically 
orlentedresearcher, they tell what not to study.' 

rt 
o 



I 

( 

G 

1,16 

" ',? ' 

References 

Adam, J. Sequential strategies and the separation of age, cohort, and 
time-of-measurement contributions to developmental data. Psychological 
Bulletin, 1978, 85, 1309"-1316. 

Baer, D.M. An age~irrelevant concept of development. Merrill-Pal@er 
Quarterly, 1970, l.2., 238-246. 

Baltes, P.B. Longitudinal and cross-s,ectior,tal sequences ,in the study of 
age and generation effec,ts. Human Development, 1968, 11, 145-171. 

\~ 

Ba 1 tes, P. B., Cornel i u'~, S. ~J." & Nessel roade, J. R. Cohort effects in 
behavioral development: TheoY'etical and methodological perspective? 
In W.A. Conins (Ed.), r~innesota.symposia on child psychology (Vol IJ). 
Hillsdale,New Jersey: Erlbaum, 1978. 'Cl 

il 

Baltes, P.B.~ Cornelius, S.W. & Nesselroade, J.R. 'Cohort effects in 
developmental psychology: In J.R. Nesselroade & P.B. Baltes (Eds~), 
Longitudinal research in the study of behavior and development. New 
York: Academi c Press, 1979. " 

(\ ' 

Baltes, P.B. & Goulet, L.R. Explanatiot'). of developmental variables by 
manipulation and simulation of age dlfferences in behavior. Human 
Development, 1971, 11, 149-170. . 

Baltes, P.B. & Nesselroade~ J.R. The developmental analysis of individual 
di"fferences on multiple measures. In. J.R. Nesselroade & H.14. Reese 

" (Eds.), Ufe-span developmental psychology:' Methodological issues. 
New York: 8cademic Press, 1973. 

Baltes, P.B., Reese, H.W. & Lipsitt, L.P. Life.,.span developmental 
psYChology. In M.R. Rosenzweig & L.W. Porter (Eds.), Annual review 
of psychology, Vol. 31, Palo, Alto; CA: Annual Reviews, ,lnG., 1980. 

'~. Ba1t~s, P;'B., Reese, H.W.,~& Nesselroade~ J.R. Life:-span developmental 
,- "psychology: Introduction tOf~esearchmethods . Monterey, California: 

J, 

Bro9ks/Cole, 1917~ ~ 
(j 

Baltes, P.B. & Reinert~ G. ,Cohort effects:.in cognitive development of 
children as revealed by cross-sectionaJ sequences. Developmental 
Psych~,l og,y~, 1969, 1, 16.9 .. 177. Q 

;,1.0' 

Baltes, P'2B. & Schaie, K.W. On the plasticity of intelligence in 
o adulthood and old age: Where Horn ,and Donaldson fail~ American 

Psychologist, 1976~ R, 720-725. 

-~.--~----

!J'" 

\, 

o 

o 

o 

o 

o 

o 

117 

.:,.-.:f:, 

~ Bell ,R.Q. & Hertz, T.W. Toward more comparability and geheralizability 
~ofpevelo~~ental research. Chi1d Development; 1976, 47, 6-13. 

\iBengtson, V.,L. & Black, K.D. Intergenerational relations and continuities 
\\" in socialization. In P.B. Baltes &K.W. Schaie (Eds.), Life-span 
\1 developmentC!..l"",~holo : Personalit and socialization. New York: 
1\ Academi~' 73. ? 

\\ : -
Broderick, C.B. & Fowler, S.E., New patterns of relationships between 
I the sexes among preadolescents. Marriage and Family Living, 1961, 
!~ 23, 27-30. , 1\ 

Bi,~onfenbrenner, U. Toward an experimental eJ~109y of human development. 
\\American Psychologist, 1977, 32,513-531. 

Buiss, A.R. An extension of developmental models that separate ontogenetic 
l\c~nges and cohort differences. Psychological Bulletin,1973, 80, 
~6t-479. " 

d~p(6ell' D.T. & Stanley, J.C. Experimental and quasi-expetimental 
1):de~igns for research on teaching. In N.L. Gage (Ed.), .Handbook of 
iires'f-arch on teachi ng. Chi cago: Rand ~lcNa 11y, 1963. 
I~'\ 

Ci~tel~ R.B. & Cattell, M.D.L. Handbook for the Jr.-Sr. High School 
Personality Questionnaire IIHSPQII . Champaign, Ill.: Institute for 
Ilrersonality and Ability Testing, 1969. , " 

Cl)ttell, R.B., Eber, H.W. & Tatsuoka, M.M. Handbook for the sixteen 
i"per,sonalit,y" f,actor,9uestion, naire (l6PF)., ,Champaign, Ill.: Institute 
lfor Personality and Ability Testing, 1970. 

Camon, ,A. Discrepancies ,between findings of,·longitudinal and cross­
# sectional studies in adult life: Physique and physiology. Human J Development,1965, Q, ]6-22. ' 

#,I,:"Elder, G,.H';, Jr." Age differentiation and the life course. Annuai l Review of Sociology, 1975, 1, 165-l~0.\\ 

jii,:1 

d " 
·1 

S'1!der" G.H,., Jr. Historical change in life patterns and personality. 
In P.B. Baltes & O.G. Brim, Jr. (Eds.), Life-span development and 
behavior (Vol. 2). New York: Academic Press, 1979. 

AN 
! Emmeri.fh, W. Persona 1 i ty development and concepts of structure. 

F;enberg, S.E.&Mason~ W.M. Identifitationand estimatipn of age­
',/1:,11",,1· Chifd Development, 1968, 39, 671,69Q .. 

period-cohort models in the ,analysis of discrete archival data. In 
",fi,J,J

1
,1 K. Schuessler (Ed.), Sociological methodology 1979, San Francisco, 

Ilil Cal ifornia: Jossey-Bass,] 979., ' 
1 

,~, 
! 
/ 
/' ;l 

{ 
I b' 

. " , " 

--#1:-.-{,~-""""'~--""""""---,-",,~:---'~\~"'"'' " 

,) 



. - ... " 
~J U· i; < 

i C:. 
I 

Co 
I, 

, 
" < 
"" ,,' 
.' ~ ; 

~ 
.;~ 

0 :j 
~I 
II 
~I 

~ 
i 0 

'I 
~ 
~ 0 ~ 

~ 
~ 

i 
f 1 ~!:J, 

.~ 0 
it 
H 
}~ 
" ii 
... ~ 
\ 

;i 
;"; 
", 

I:: (i 

118 

Fitzgerald, J.M., Nesselroade, J.R. & Baltes, P.B. Emergence of adult 
intellectual structure: Prior to or during adolescence? Developmental 
Psycho logy, 1973, ~, 114-119. 

Friel, J\\C. & Nesselroade, j.R. Test of thereplicability of Cattell's 
HSPQ fa,ctor structure using item parcels. Multivariate Experimental 
Clinic~~ Research, 1976, 1, 23-32. 

Glenn, N.D. Cohort analysts' futile guest: Statistical attempts to C",y 
separate age, period, and cohort effects. American Sociological Revie'w,' 
1976, .11, 900-904. 

Goldstein, H. Age, period and cohort effects -"t,'A confounded confusion. 
BIAS, 1979, §..' 1-24. 

Greens tei n, F. I. New] i ght on changi ngAmeri~can val ues : A forgoften 
body of survey data. Social Forces; 1964, 42, 441-45q~ 

Harri s, D. B. Sex di fferences in the 1 i fe probl ems and interests of ," 
a.do 1 escents, 1935 and 1957. aChi 1 d' Development, 1959, 30, 453-459.' 

I, 

Hays, ~J.S. Stability of factor' structure of intellectual abilities in 
adolescents: A maximum-likelihood factor analytic investigation of the 
age-differentiation hypothesis. "lInpublished Masters thesis, College 
of Human Development,The Pennsylva'nia StateUniversity., 19771 " 

" 
, "I 

~~" 

Jackson, D.J. A reformulation ·of Schaiel's, model of developmental change. 
Paper presented at the meeting of the Gerontological Society, Louisville, 
Kentucky , October, 1975.' . . 

Jackson, D .• N. Personality' Research Form. New York: Goshen, 1968. 
:' ). , ~ ::;) () I , .~ r! 

Jones, M.C. A comparison of the attitudes and interests of ninth graiIe 
students over two decades. Journal of Educational Research, 1960, 
il, 175-186. . " 

Kafer, R.A. Examination of the structure of adolescent personali,ty 
development by conti-rrnatory factor armlysis. Unpublished. Masters 
thesis, College of Human Development, The Pennsyl vatri a State University, " 
1977. 0 (; 

Kagan, J. & Moss, H.A. Btrth to;maturity: . A study in psychological 
development. New York: Wiley, 1962. 

~;' .. 

~ l@ 
r 
I' 

. ·0 

'0,' 

o 

Ii 

o 

o 

o 

119 

Keniston, K. Postadolescence (youth) and historical change. In J. 
Zubin $I A.M. Freedman (Eds.), The psychopathology of adolescence. New 
York: Grune & Stratton, 1970. ' 

",:.)~ 

Keniston, K' 0 Psychological development and historical change. Journal 
of Interdisciplinary History, 1971,1, 330-345. 

Kerlinger, F.N. Foundations of behavioral research. New York: Holt, 
Rinehart and Winston, 1964. 

Ku~len, R:G .. Age .and intelligen~e: Th: s~gnificance of cultural change 
1" 10ngltudlnaJ vs. cross-sectlonal flndlngs. Vita Humana, 1963, 6, 
113-114. . (~ . -

[abouvie, E.W. Experimental sequential strategies for the exploration 
of ontogenetic and socio-historical changes. Human Development, 1978, 
Q, 161-169 .. '. . 

Labouvie, E.W., Bartsch, T.W., Nesselroade, J.R. & Baltes, P.B. On 
the internal and external validityof simple 10ngitudinqJ designs. 
Child Development, 1974, 45, 282-290. 

L~tner, R.M. & Ryff, C.A. The implementation of the life-span .. view of 
~human development: Sample case of attachment. In P.B. Baltes (Eds.), 

Life-span development and behavior (Vol. 1). New,York: Academic 
Press, 1978 .. 
.' 

Lerner, R.M. & Spanier, G.B. Adolescent development: A life-span 
perspective. New York: McGraw-Hill, 1980. 

Maccoby, E. E. (Ed. ), The development of sex di fferences. Stanford: 
Stanford Uni v~rs i ty Press, 1966. '. 

Mason, K.O., Mason, W.M., Winsborough, H.H. & Poole, W.K: Some 
. methogologica1 issues in cohort analysis of archival data. American 

Sociological Review, 1973, 38, 242-258. ." . ~~ 

M~.Ca>~ 1, R. B. Challenges to a sci en~e of developmental psyoho logy .. 
Ch,11d o Development, 1977, 48, 333-344. . 

, (, 

Mischel, W. Personality and assessment. New York: Wiley, 1968. 

Murray, H •. A., et ale Explorations in personality. Cambri~dge, Mass.: 
O~ford Uni vers ity Press, 1938. 

Muuss, R.E. ""Theories of adolescence. New York: Raru;\oll}, House, 1962. 

, 
~ '\ 

i 
I 



( 

c, 

:C 

o 

o 

~~~~- ------ - -

f20 

Nesselroade, J.R. & Baltes, P.B, Adolescent personality development", 
and histo~ical.change: 1970-1972. Motl0traphs ~f the Society for 
Research ln Chlld Development, 1974, 39 1, Serlal No. 154). 

Nesselroade, J.R. & Baltes, P.B. Higher factor convergence and divergence 
of two di sti nct persona 1 i ty systems: Catte 11' s HSPQ and Jackson I s PRF. 
Multivariate Behavioral Research, 1975, lQ, 387,.408. 

c, 

Nesse1.roade, J.R. & Baltes,P.B. (Eds.), Lyn9itudinal researcn in the 
study of behavior and development. New ork: Academic Press, 1979. 

Neugarten, B.L. & Datan, N. Sociological perspectives on the life 
I) 

cycle. In P.B. Baltes & K~W. Schaie (Eds.), Life-span developmental 
psychology: Personality and socialization. New York: Academic, 1973, 
in press. 

Nunnally, J.C. Research strategies and measurement m~thods for investi­
gating human development. In J.R. Nesselroade & H.W. Reese (Eds.), 
Life-span developmental psychology: Methodological issues. New York: 
Academi c Press, 1973. 

Overton, W.F. & Reese, H.W. Models of development: Methodological 
implications. In J.R. Nesselroade & H.W. Reese (Eds.), Life-span 
developmental psychology: Methodological issues. New York: Academic 
Press, 1973.,. 

';" .-:,' 

Price, D.O. A respecification of va'riables in cohort analysis;~ . 
Unpublished manuscript, University of Texas, 1976. 

(Quetelet,. A.' A tre~tisebh man and th~::;"deve:lopment of his faculties. 
Edinburg: William and Rob'~rt Chambers, 1842. 

>:,...( 

\-:::r? 

Reese,"H.W. & Overton, W.F. Models of development and theories of 
development. In L.R. Goulet & p.a. Blates (Eds.), Life-span 
developmental psychology: Research and theory. New York: .Academic 
Press, 1970. 

Reinert; G. Comparative factor analytic studies of intelligence . 
througbout the human life-span. In L.R. Goulet & P.B. Baltes (Eds.), 
Life-spandevelopmenta.l psychology: Research and theory. New. York: 
Academic Press, 1970.~ ~ 

Riegel, K.F. The influence of economic and political ideology upon the 
development of developmental psychology. Psychological Bulletin', 
1972, 78, 129-141 . 

Riegel, K.F. The dialectics of human development .• .:....:Am:.:.:.e::..:r....:i...:::c.::.:an~~..::>l-=;.,:..=..>L....:...=..::;. 
1976, 3J, 689':'.700., 

o 

o 
c 

() 

o 

o 
, ':;>' 

(> 

o 

Riegel, 'K.F.& Rosenwald, G.C. (Eds.), Structure and function: 
Developmental and historical aspects. New York: Wiley, 1975. '" 

Riley, M.W. (Ed.), Aging from birth to death. Boulder, Colorado: 
Westview Press, 1979. 

Riley, M.W., Johnson, W. & Foner, A. (Eds.), Aging and society (Vol. 3) 
A sociology of age stratification. New York: Russel Sage, 1972. 

Ryder, N.B. The Cohort as a concept in the study of social changes. 
Ameri can Soc;:01 ogi ca 1 Revi ew, 1965, 30, 843-861. 

Schaie, K.W. .A general model for the study of developmental problems. 
Psychological Bulletin, 1965, 64, 92-107. 

Schaie, K.W. A reinterpretation of age-related changes in cognitive 
structure and functioning. In L.R. Goulet & P.B. Baltes (Eds.l, 
Life-span develoymental psychology: Research and theory. New York: 
Academic Press, 970. 

Sc~aie, K.W. Methodological problems in descriptive developmental 
research on adulthood and aging. In J.R. Nesselroade & H.W. Reese 
(Eds.), Life-span developmental psychology: Methodological issues. 
New York: Academic, 1973. . 

Schaie, K.W. The primary mental abilities in adulthood: An exploration 0 
in the development of psychometric intelligence. In P.B. Baltes & 
O.G. Brim, Jr. (Eds.), Life-span development and behavior. Vol. 2. 
New York: Academic Press, 1979. . 

Schaie, K.W. & Baltes, P.B. On sequential strategies in developmental 
research: Description or explanation'? Human Development, 1975, ~, 
384-390. 

Sealy, A.P.,.&: Cattell, R.B. Adolescent personality trends in primary 
factors measured on the 16PF and th~ HSPQ Questionnaires through ages 
11-23. British" Journal of Social and Clinical Psych~, 1966, 3., 
172-184. J'-,-__ "". 

~~~~ 

'" Thurstone, L.L. & Thurstone, T.G. SRA Primary,MEmta1 Abilities. Chicago: 
Science Research Associates, 1962. 

Vandenberg,S.G. Contributions of twin research to p'sychology. 
P§ychological Bulletin, 1966, 66, 327-352. 

Q 

Wohlwill, J.F. Methodology and researcni strategy,_ in the study of 
developmental change. In L.R. Goulet & P.B. Baltes (Eds.), Life-s~an 
developmental psychology: Research and theory. New~York: Academlc 
Press, 1970.c. 

., 

Wohlwill, J.P. rlThe study of behavioral development. New York: Academic 
Press, 1973. c 

~ 0 

U 

'------



o 

. 122 ... ,~-~~~ ~O 

Cohort 

1954 

1955 

1956 

19.57,,' 

Table 1 

Longitudinal Sequepces Design* and Data Collection Scheme 

Sex 
Mel, 
p'll 

.M 
F 
M 
F 
M 
F 

1970 

16 
> 

15 

14 

13 

o 

"'. 

Time of Measurement 

1971 

17 

16" L~~ 

15 

14 

1972 

E'ltl"ies are ages of subjects at particular times J)f measuremet;l;t. )~nu,ary 1 
of ""each year was the mean testing time (+2montns). Samples of randomly 
selected retest control subjects were drawn from cohorts 1954-57 and tested" 
for the first time in 1972. The core longi:tddinal samp'le and dropouts were 
conttasted on 1970 scores to estimate dropout effects. . 
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D. 

. Instrument 

;' 
'I 

Primary Ment~r 

Abilities 

. (Thurstone & Thurstone, 1962) 

o 

Verbal Mean,i n9 0 

N,umber Facil i ty 
- !:. 

I 

\\ 
\I 

.J 

Variables 

2. "Word Group; ng, (R,easoni ng) 

5. ' Number S.eries (Reasoning) 

Litte~ Series (Reasoning) 6. Spatial~~lations' c 

o 

(\ 

--------------.... ----------.;.-------,-~,;,S:'j~-c;;:~·---------:l--------------~.i~~~t."'--'--------:--------'!'""·--~---------------~---­
I, 

II. Hi gh Schodl . Persona 1 i ty 

Questionnai re ' 

(Cattell & Cattell, 1969) 

,i, 

(!Jl 
1'±." 

/) 
OJ 0 

", ? 

" 

'I 

~~ 1. Sizoth;ymia (A) 
~ 

" 
Intelligence (9) 

I 

Ego Sttength (C) 

2. 

3. 

4. Excita,:,il ity (0)" 

Doml na'nce (E) 

6.Surgency (F) 

7. . SlIperegcf (G) 
0" 'i 

. Q',\ 

8. ' Parmia (H) 

9. 

°10. 

11: 

12 

Premsia .( I) 

'" Coasthenia (J) 

Guilt Prpneness (0) 
c cl" ~ 

Self-sufficiency i,(Q~) 

13' oSelf"',sentiment (Q3) 
',') r!) ,\ 

.14.", ErgicTensioh (Q4) 
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Ill. 

...,!! 

II 
It t~) 

.' Instrument 

"il 

Persona 1 i ty . Research 

" Form 

o 

Table 2 (Conti~u~d) 

Ii 

1. Abasement 

J 2"tchievement 

,,3. l1ffi1iation 

Aggression 

Autonomy 

'-' . 

Vari ab 1 es 

Exhjbition 

Harmavoi d.ance 

Impulsivity 

NiJrturance 

Order 
Ii 

.(J'ackson, 1968) 

4. 

5. 

6. 

7. 

Change 

1l. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

Play. 
" 

" Note 

" 

Cognitive Structure Sentience 

(II 8. Defendence Sodal Recognition 

Dominance 19. Succorance 
,,' ('.1 \'\ 

20. Understanding 

no,l ~.? \~ ;;~~;~ 1>:J 

Eac~' of the HSPQ scales contbCl,fn~ 10 i\ems; wherejis the cPRF scales~onsist ()f 16 items ea~~. The, 
number of items included in the::qPM~.sd~les varies: Verbal ~eanJhg, N = 60; Space, N = 30; Number 
Fa <: ility , ~=30; and Reason~trN'= ?O\\Jconsisting ·ofthree .subs,cales: . LetterS~ries, N = 20; 
WordGroupln~,N =<~O; and,P'N[Jmb?r ~er1eS~.N = 20). L~tter~1no~arenthesesll followlng/i HSPQ variables 
are designatlClns; cased Jw/c:a'ttel):: to iden~,lfy persona11ty dlmenSlOns. ' 
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" "'Table '3 

Sample Size for Sequential Longitudinal, Dropout, "and Retest Control Groups Separately for' 

Personality and Ability Analyses (after Nesse1roade& Baltes, 1974) 
~ . 0 

;,;, 

. Sequential-Longitudinal Dropout Retest Control 

(1970-1972) (1970-1972) (1972) 

Male Femal e r~a 1 e' F ema 1 e Male 'Fema1e 

Personality Variables 
''$ 

102 119 35 '37 70 86 

95 127 64 56 70 72 

101 123 87 67 50 613 

" 83 66 82 79 60· 52 
(~~ 

~ 
(~ 

" Ability Variables " 

99 118 -44 37 68 84 
J,) 

93 123 1\ 66 4~ 69 71 1, 
~:.: {1 

,'It;i, 

.. --:-:.--~~.~--c--""""",,,":,:, ___ ~_""""""_-"''''''''''''''' :....-~--.., ___ ,,.,:.,,;...;..;.,_ 

.. II,. 

Total N 

449 

474 

483 

4.22 

45Q 
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~~"" 
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Table 3 (Continued) 

propout 

0970-1972)' ' 

Male Female 

f'7 

Retest Conttol 

(1972) 

Male '"",. Female 

---~"~;~,~~,----------------~------~----~----~----~--------~~----~----~-

1955 

1'954 

Total 

Personality 

Total 8bility 

99 

80 

381 

371 q, 

.. /1 
.... / 
l . 

. I 
.y 

i' 
f . 

J 
Ii 
1 

118 

63 

435 

422 

Ability Variables 
. . v 

89 

86 
() 

268 

285 

69' 

79 

I 

48 

56 

250 

241 

52 

50 

265 

257·' 

" ' 

Total N 

475 

414 
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1809 
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Factor 

Extraversion/Ascendance 

Table 4 

Ten Personality Dimensions Obtained From Factoring 

HSPQ and PRF Scales* 

Saliently Lqading Scales 

HSPQ: A+, F+, H+, Q2-

o 

Dominance (+), Exhibition (+), ~entience (+) 
(J . . 

PRF: 

II. ,Superegd Strength/Impulse Control HSPQ: 

PRF: 

III. Tough Mindedness/Autonomy HSPQ: 

PRF: 
o 

IV. Independence/Avoidance of 

F-, G+, Q3+ 

Aggression (-), Cognitive Structure (~), 

Harmavoidance (+), Impulsivi.ty (-)/ 
i<r/'~~ 

liOrder (+) , Play (~) " ,I t~ '.-:f.' 
\i 

I', j) 

l~-
n~l\)~ , 1:+, "'1-

'1\ ' 
Q + 2 

Nurturance (-), Sentience (;-), Understanding (-) 

Social Contact 

,,HSPQ: 

"~'c PRF: (-), 
" " 

, V.~ Anxiety ( 
VI. Sod al Anx; ety 

Q 

o 
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Table 4 (Continued) 
q, 

Factor Saliently Loading Scales ;::1" 

~~, __________________ ~--------------------~--------------------------~~II--------'·----~-·~------~ 
~ 

VII. Intelligence " 
'1:-6 
'" VIII. Independence 

I X. Aggt:ess i orf~' 0 '; 

ii 

II 
X. Achievem"ent ') 

o = 

HSPQ: B+ 

PRF: Autoiiomy (+), Change (+),r Harmavo;dance (-), 

PRF: 

" PRF: 

a . 

Social Recognition (-), Succorance (-), 

Understandi ng( +) 

A~asement (-), Aggress,ion (+), Defendence (+), 

Understanding (+) 

Achi evement (+), Domi nance (+), Enduranc.e (+), 

Harmavoidance (-), Understanding (+) 

* A complete, account of the ,procedures leading to the development o.f the factors presented here and the factor 
loadings and intercorrelations ';S""aVCiilaBle elsewhere (Nesselroade & Baltes, 1975). 

.,/" I: 

".::<5' 

r/ 

. .p, 

.. .111 

if 

0 

0 

! 
1 
11 
if' 

r 

(J 

" " 

Il 

.--' » 
II 

a 

J 

~\' r; 13 

~.'. 
'I'" I 

(I" 

o 

~. 



o 

0 

(I 

-'i\' 

129 

Tab'le 5 

Significant Outcomes of Retest and Dropout Control Analyses Separately 
"'" ~ by Personal i ty ~,nd Abj 1 i"ty Dimens ions e 

Dimensions 

HSPQ-PRF 

HSPQ 

I 

II 

III 

IV 

V 

VI 

VII 

VIII 

IX 

X 

Retest Control 

(1972,) 

Dropout Control 

(1970) 

'0 .=..G _.....:G::.....:!x.:......:c~.-:;::G.....:x~s_----,..--=-G _.....:G:......:..:.x.....:c=---~G~X~' ..=.s_ 

* 

* 
'~ ,.' 

c 

L \:,. __ .~ -----!------____________________________ IIC!'\ _____ ~----------------~'!W .... ;: ______ _ 
, b 

Pl'1A V~1 " * 
NF * * 
LS * * 
WG * * 

'~ 

NS 11* 
Q 

* 
SR * * * 

NOTE:Ol% level of confidence was ,used forcompariSbns; C = cohort, S= sex,~ 
G = group; G 'always i nvol ves the 1 ongi tudi na 1 group and the "retest cOI~ol 
or the longitudinal group and the dropout control. (VM = ,Verbal "Mrra /mg, 
NF = Number Famil i es" t:S :: Letter Seri es, ~G = Word Group, NS = "Num er 
Series, SR = Spatial Relations) -

o 
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Ii 

l! \ 
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o 
6 

Q 

NOTE: 

(0 

Mean Cohort 

c?' 
Number of SubJects 

. '[' 

Personal i ty Abi lity 

I{ 
, . 

/1 

F ,J~ 

!) 

'~' 
,f" 

o 

Mean Time of Measurement 

-----,.---'-----'y" ~:;"..'~ --------.::...,.---" -~-----';.,..---'-----------'--------'"-

M = F M,'~" F 
". ~! 

"'!l; January 1970 January 1971 
, 0 

January 1972 

'.'.--..:..--------:----------o~, -...",c,---'-------'-'----...::....---,------------
May" 1957 

May G1956 

May 1955 

May 1954 

;1 -

102 

95 

0101 

?3 

119 

127 

123 

66 

99 

,99 

80'" 

1,18 

118 

63 

6 

12:6 
~ Q 

1'3:6 

14:6 

15:6 

13:6 

14:6 

15 :6 

16:6 

, , 

14:6 

15 :6 

16:6 

17 :6 

'" 
Tab1eentri es on right are approximate~ a,ges'-(year$ :months) at the three times of measurement: Range of 
each cohort and age level is an interval of one",year. Analyses of variance involved coh'ort by time by 
sex desi,gnsthus covary-jng chronological age in the sense of Schaie's(1965) cross-sequentia1 model. 
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'Fi gure "Capti ons 

Figure 1. Method of control analysis-based score adjustment. Apparent'" 
retest effect, d1" is reduced by dropout effect,d2, to" 
estimate longitudinal gradient. ' 

Figure 2. Longitudinal sequences for Spatial Relations ability. Signi- ') 
ficant main effects of time and cohort and cohort x time inter-,· 
action were found. Magnitude of retest effects is indicated 

Figure 3. 

by arrows. (After Nesselruade & Baltes, 1974). 
,~ 

Longitudinal sequences for Super@go Strength/Impulse Control. 
Significant main effect of time of measurement and cohort X 
time interaction were found. (After Nesselroade & Baltes, 
1974). 

" FigLire 4. Longitadina'l sequences for Achievement showing main effect of 
time of measurement and cohort x time interaction. (After 
Nesselroade & Baltes, 1974). 

Figur~ 5. Longitudinal sequences for Independence showing main effect~ 
of time of measurement. (After Nesselroade & Baltes, 1974). 
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Siructural Equation Models in LongitudfnaloReseatch 

P.M. Bentler 

University:'o'f Ci31i!ornia'; Los Angeles 
: \..c~~ , 

Q 

.There 'i s 1 i ttl e. question that ,structural equation model s represent 

the "cutting edge ll of methodology for dealing 'with those longitudinal 

research problems that can'l:le represented as asystem~oflinear influ...; 

ences among vari:ables across time. These models are particularly i~­

portantwhen they deal with latent constructs as .wellaswith the m~ctsure­

ment operations that. relate the constructs to measured variables~ for 

then they are able to disentangle the()retically meaningful. 'intluences'C:l 

of constru~'ts on each other from the relativelyuninterestlng"effects of 

rando~ errors of measurements. As a conseqlJence, theories can be tested 

with nonexperimental data llsing'a rel:atively.well-developed and statisttcca1 
methodolOgy~ 'unfortunately: thisC',~ethodologyjs quite complicated, and 

the substantive research"~r will have to' study it because:, litilikemany 
" .'i ' . ' 

other methods ,ilcausal ~odel fng'l cannot berel ega ted to Cissi stants or 
statist;cians'" for implefuentat;on. The, modest gOCi.l bf this chapter ;·s . 

to provide an introduction ,to struttura 1 eqUCit;onmode 1 s.A more compre­

h~ns; ve' overv; ew is gi ven/i nBentl er~(1980) ,where Cire 1 ati vely complete 

. bibliography of relevant research can also befoun~. Th;schapter~ bowever, 

providesmore examples to illustrate the modeling process~ Se,e also 

, Kenny (1979). 
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Development and Role of Structural Equat'l.on Models 

General linear latent variable causal models represent the converg­

ence of res.earch trad; t; ons i npsychometri cs, econometri cs ,andbi ometri cs. 

The concepts of latent variables or unmeasyred ~ar;ables, and errors in 

variables, have had the longeski tradition of development in psychometrics, 

in which they have come to be known as factor analysis and reliability 

theory. Sim"ilarly; the simultctneousdirectional influences of some 
3 ~varfa6~r;~: on others have been s tudi ed i ntens i ve ly for decades ; n econo­

metrics, ""J\rimari ly wi th .manifest orOb~}~rV~d:variab~es.under the label 

of s;multan~ous equation models. Ffrfcflly,.a spec;aliz?d tradition in ", J 

biometrics, associated p~;marily withWr1ght (1934), has dealt with si~Jl­
taneous equation models in the context o( rep.reseptation' and estimation 

schemes known as path analysis. These ,tradilions':iemaihed re)ativelyin-
" 

dependent and unaware of each:other until the 1960~~, when sociplogical 

methodologists such as Blalock (196l)~~oudon (1965), and Duncan (1966) 

demonstrated the value of combining the. simplicity of path analytic 

representations with the ri gor of specifying equations simul taneoufi:f~ 

By the early 1970's~. causal modeling Was a major s/~ciological res~ar~h~ 
e- II 

method {Blaloclt', 1971 Land latent variable modeU, were being studies 

in depth. gxcel1e~t perspectives6n these develq~ments ari~ provided by 

the e.cohometrician Goldberger (1971., 1972),wh;has b~come a major 

supporter and contributor to the"field (see':Goldberger & Duncan, 1973; 

Ai gner &, Goldberger,'1977) . Psychologists werenbt major contribl!tors 

to these developments. While Campbell and Stanley (1963) had begun" to 
r~ . > " " _ 

focus on problemsof causal inference in npnexperimental dati;\, (e.g., with 

cross-lagged'panel correlation) ,the ma.inintroduction of these ideas 

Jnto rS~~poi09y'iS due to Wert'\, a~d;inn(1970) .·HQ\"Iever, this work '\ 
. &dld~;rfbr tnspiree.xtelisive imitatiion:c-' .In my opinion t this occurred in \ 

.;;;- large pin't becau~eunifyingmathe'inatical andsta'ti,st;cal principles, \ 

and· s;mplepro.c~dUres ,for their jinplementation, had not yet been develope'.? 

for the methodo199Y. . : " 
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Many publicationS up to the early 1970 l s followed Simon (1954) in 

providing highly detailed analyses of artlfici~land small problems. 

However, such approaches were too limited in scope to provide a broad 

eI1,QM,ghl,f.().mework to solve more realistic proble~s. What was needed 

was 1:1 ge~eral ftamew6rk,' analogou$ to multiple factor analysis or analysis 

of variance, that could in principle deal with extremely complex models 

in a routine way, Such a framework was provided ;!l1;the JKl~ model (Joreskog>, 

1973a," 1'977; Keesling, 1972; Wiley; 1973). The yKW model (widely known as .?:' 

LISREL!lYappears to have"been conceived by several i?divid4,als, but ~he '. 

statistician-psychometrician Karl G. Joreskog, in fy opinion, deserves 

to be recognized as the majgr developer of hypothesis-testing methods 

for analysis of nonexperimenta.ldata, particularly via latent variable 

models. He provided the first practical computer implementation of the 

statistical approach to factor analysis (Joreskog, 1967" 1969) ,and to a 

generalized version of Thurstone1s second':"order model (Joreskog, 1970, 

. 1973b) . His LISREL computer implementation of the JKW model has become 

the standard of the field (Joreskog& sorbo~:r-.:;~78). Joreskog has achieved 

" an important balance between sta:'!tistical sophi's'ticationand concern for 

relevance to social science appl::ications .(Joreskog, 1978, 1979-). 

Generalizations and simplif~catlons of the JKW model exist today 

(Bentler & Weeks, 1979a). Altho'i~gh impo~tant psychometric and stati~tica: 
issues in causal modeling ~emain:to be solved, the field has progressed 

to the poi nt \'/here qui'i\e genera 1 ,'.causa 1 "s trlActures can be dealt wi th on 

a routine ba;s,;s without requiring inxestigators to study a \l,fIhole host of 

seemingly tinrhlated techniques t6 deal with special situation$. For 

example, gener~l latent variable f'.rnodels~~an alsqde,l with manjfest variable 

causal models. "\consequenflY, it,~s not sur-pris"fng th~t there exists a 
.;, grow;ngconsensus about t\)erelevance of causal;mode11ng, to such areas as 

economics (Aigner'·& Goldberger, 1977), education (AnCterson & Evans, 1974; 

Cooley, 1978), evaluation research (Bentler i& Wood,ward ,1979), pol i ~;t!i91 " 

science (Alk~r, 1969), an~. SOciolog,Y"\(:Bi~lbyc;~,& Haus'er,1977). The reception 

pSJ;,'~hology,nonetheless, riemains S:lo~: a SP;,~~_ial issue" on methodology .?C 
\ v' . " n,) no=t 

of'theJourllal of Consulting and Clinical PSlychology (~~Jg.t'j978does 
o 
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J1 

even mention the topic. This is unfortunate, since latent variable causal 

modeling finally provides a basis for quan~ifying and' operationalizing 
. ~ 

well-known concepts"of construct validity and nomological networks as 

spelled out by Cronbach and Meehl (1955) and Torgerson (1958); (~entler, 
1978), 

Major Structural Eguation Concepts 

Structural Eguations and Path Diqgrams 

The basic building block ofa causal model is the-linear regression 

equation (linear by assumption). Sl:Ich an equation specifies the hypothe­

sized effects of certain variables (here called predictor:s) on another 

variable (h'ere called criterion). To illustrate, consider the equation 

1=~lXl+~2K2+b3K.t~.' In such an equation, the intercept term has been 

dropped as irrelevant, and one considers the four variables 1, Xl' K2, 

and X3 as deviations from their means. (To be strictly accurate, one 

could add a subscript to the variables indicating the scores of a given 

entity or subject; there would be as many equations as entities. How-

ever, these equations are identical in form and are governed by the 

same parameters, so ohly one generic eq~ation is needed), The para-
'i 0 

metersb t , b2, and ~3 represent the regression weights to be used in 

optimally predicting 'i from the Ks, and ~ represents an error of predic­

tion. The var1abl~~ is not actually measured; in the population; how-

ever, one would know the weights bi.' and hence ~ could be calculated 

exactly as th~ residual (Y-~l!1":"b2K2-b3!3) .. I shall call s~ch variables 
unmeas~red~ but not latent. In this equation, there are four predictor 

variables Kl -K3 and~l' and 'i is the criterion variable. 

A p~th diagram for this eq\.lation is shown in Figure"la. Squares 

are used to enclose variables that are measured (manifest variables); the 
. .',' , ' () 

unmeasured variable ~ has a circle inside the, square.' The predictors 

are ~haded, and the criterion i~ light. Causal or directional fnfluence~ 
of p~e,pictors on the criterion are indicated by unidirectional arrows; the 

strength of each effect is indicated .by the weight for each arrow. The 

--
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diagram can be read as indicati,ng that ~ equals !?l ti~es ~l' plus £2 

times"~2' plus!?3 times ~3' plus 1.0 times ~,II thus completely summar­

izing the equation. 
, . 

A regressjon equation in the context of a causal lTIodel is called a 

structural equati"on, and the parameters, structural parameters. Struc~ 
. '-' '2 0 

tural; parameters presumably ,represent relatively invariant parameters "of 

a causal process, and are consi'dered to nave more theoretical meanigg 

than~ordinary predictive regression weights. A problem with structural 

equations is that they do not adequately represent, the parameters of a 

causal process. Implicit in each equation are parameters associated with 

the variances of the predictor variables (here, ell' ,i 2~' a
2 
3' ~2e) as 

,well as their covariances (here, a12 , a13 , d 23 ,' since the residual ~ is 

fO~ted to be independent of the Xs by construction). Hence, there are 

more,\parameters associated with a causal process than are represented in 

the st~~~1yal equation. In the example, there are 10 parameter; in the 

ca,~sal sysiem, but only three of the~ are shown in the equation. 

Ffgure lb ~',ents a more complete representation of the model. Al­

thq,Ugh such a "n~\resentation is not standard; it mirrors the causal 

prdcess more aC~LlratelY. Covariances or correlations a'mong the predictor 

variables are 40wn by two-headed arrows,and variances are, marked inside 

'~C 

th . ,-­e squares.-
TYpically, only the form of the model is known, and the parameter 

v,a 1 ues need to be esti ma ted from th e, da ta . Often it is des i rab 1 e t?Q, tes t 

hypotheses about given parameters, ~.g., thatbl=O. If this ~~ll hypo-:­

thesis cannot be rejected, the path diagram would need to be redrawn, 

andthearrow corresponding to !?l \oJould be removed. Such a revision of 

the path diagram points"""'~ut an important ofeatur:e: miSSing paths are as 

important to accLlrate representation as existing paths. In Figure 1, the 

(}. 

? absence cfa connection between Xl and ~ shows that these variables are 

neither causally dependent, nor corre,lated. If Xl and ~2 were ind,ependent, 

the Q'12 two-heCld7d arroW wOllld be missing. 
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Causal>models typically have more than one equation. Figure 2a 

shows a confirmatory factor analysiS model that proposes that there are 

two common factors (~l ~ ~2)' which may have a nonzero cova;'iance ,JQ'12) , 

as well as four independent error or unique factors. Latent variables 

. (latent variables) are simply common or unique factors. The six latent 

variables are represented in circ<1es, the four manifest variables in 

sq~ares. If y'land Y.2 represented mathematical tasks, while Y.3 and .4 
represented verbal tasks, ~l and !2 might be hypothesized quantitative 

"and verbal factors of intelligence~ In such a model, the common factors 

generate the correlations amon~ the manifest variables, and the manifest 

variables are indil£ators of the:I:~latent variables; note that the arrows 

go "from latent variables"to mani'~fest variables. This diagram follows 

typical p~;actice in not shmting the variances of the predictors, which 

are parame'ters of the model. The predictors ~ and ~ are independent 

in each of the :our equations, (Y.l=~l~l+el' Y.2=~2~1+~2' y 3=Q.3~2+~3' 
-4=.!4X2+~)' Slnce there are no two-way arrows, the ~IS are independent 

ac~oss equations. In all latent variable models, one common factor re­

gressionweight must be fixed as known to identify each factor (see below), 

or else the fa:.tor variance must be fixed; thus" one can c'.?et b =b =1.0 
'i'> 2'~""'!111' 2 1 3 

and let a 1 a.1,d'g2 be free", unknown parameters, or else one can set 
2. 2 ,,-_./. ~, 

a ,= 0(1.0 an?~let bl -.!4 be free parameters (in this case, a12=r12 , a 

correlatlon). Hence, there are 9 parameters in the model (e.g., with 

.' factor variances fixed, there are 4 variances, 1 correlation, and 4 re­

gression weights), one less than the model of Figure 1. An alternate theory 

for the man~fest variables might be that there is only a single common 

factor (say, general intelligence) Nther than two separate but correlated 

factors .. S~.ch a theory would be verified in curreflt representation if tl 

and ~2 wer(t perfectly correl<ated, i.e., if a12=r12=1.0. Then the! part 

of the diagram could be redrawn to show a single common fa,ctor X with an 

arrow poi nt~ ng to each IF -
In the previous models", each variable 'was either a predictor or 

criterion. In Figure 2a, the four manifest vari.ables are al\'Jays criteria, ~; 
never predictors. More ,complicated models allow variables to serve both .. 
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as predictors. More complicated models allow variables to serve both 
as predictors and criteria in different equations. An example is given 
in Figure 2b. The manifest variables are f l , f2' 1p and Y2' while e, 

" • • II • 
and ~2' are unmeasured variables. Variable 11 serves as a cnterlon, S1nce 
it is predicted by Xl' f2' and the unmeasured residual ~l' However, it 
also serves asa predictor of 12' I shall call those variab'les that 
never serve as criteria in any structural equation independent variables; 
the remaining variables are dependent variables. Then, th~re are" exactly 

as many s tructu~ed equa ti ons ina. causal" ~ode 1 as depende':'i\(j\;~\{~"a~i ab 1 es • 
Independent vanables are shaded 1n the f1gures, dependet!A:\'li\~j'k.l.r1ab1eS remain 
light; tfu:'s there are two equations in the last-described '\t\t\del. Using 
this convention, one can describe the complexity of a causal model by the 
number of equations, the number of independent variables, the" number of 
unknown regression weights, and the number of unknown, nonzero interrelations 
among the independent variables. (Note that the independent variables need 
not be mutually statistically independent or uncorrelated.) 

The examples illustrate structural equations and path diagrams in 
the context of manifest variable 'path and patent variable factor models. 
In factor analy,tic models, the latent variables are independent variables 
only; more general latent variable models would have latent variables as 
dependent variables also. If the model in Figure 2b represented rela­
tions among theoretical constructs only, one would replace the squares by 
circles. In addition, one would need to provide manifeit variables as 
indicators for each of the latent variables, using unidirectional arrows 
emanating from each latent variable to several manifest variables, with 

their residuals. 

Model Specification and Research Design 

A theory that is to be test~dvia" causa] modeling will have to be 
specified mathematically, i.e q trans1ated into, structur~l equations. 
Such a specification should assure that all the relevant'constructs are 
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being considered simultaneously, and that their uni- and bi-directional 
interrelations are made explicit. Ideally, a competing theory should 
be specified at the same time, since the only clean test of competing 
theori es can be made when oihe theory can be represented as part of another, 

" '"~~'1 
i.e., their path diagrams are identical except that certain pat}fscan be 
taken as known (usually, zero). Such nested comparisons can be assessed 
statistically. For example, in Figure 2a, two-factor and one-factor 
theories can be compared by evaluating whether a12=~12= 1.0; a third 
two-factor theory might propose that ,0'12=0, i.e.; that the. factors are 
independent; yet'';flnother theory might propose that all regression wei~hts 
bl , .•. , !4 are equa 1 . 0 

The theoretical relations between constructs can be specified with­
out anchoring the constructs in measurement operations. Such a speci­
fication must represent a reasonable translation- of theory into equations 
or a ~iagram. If the scientific community cannot be convinced about the 
logic of the .represe.ntation,// there is no. point in relating the c,pnstructs 
to indicators. If the theo~(etical represent. ation is adeq~a,~e,care must 
still be taken to provide a~,equate indicators of each construct. Each 
construct is considered to be a Gommon factor latent variable that affects 
several manifest variables; each manifest variab'le, in turn is also affect­
ed by a residual latent variable (~'s in Figure 2a) that is typically not 
an explicit part of a theory. Since the latent variables are in practice 
abstractions that presumably underlie manifest variables, a poor choice 

f) 

of manifest variables will create doubt as to whether a theory's con-
structs are in fact embedded in a model. Choosing the right number of 

R 

indicators for each latent variable is something of an art: in principle, 
the more, the better; in practice, too many indicators make it difficult if 
not impossible to fit a model to data. While one might hypothesize that 
certain manifest variables represent only a given latent variable, ma~i=a 
fest variables tend not to behave as well as expected. Since linearity of 
relations and contim.lity. of variables are typical causal modeling assump-
tions, martifest variables should be chosen with these properties i.n mind. 
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Statistical tests also typically'are based on independence of observations 

and normality of manifest variables; these conditions should be met if 

possible. 

The structural equatidns associated with a causal model imply some 
" very specific consequences for the moment structure of the data, speci-

fically the variances and c()variances of the manifest variables (if the 

manifest varia,bles are standardized, covariances are correlations). Thus 

causation implies correlation -- but of a very specific form. If the 

hypothesized causal process is correct, orily certain values will be ob­

served fq,r these variances and covariances (which/~ls why structural 

equation models often are called covariance structure models). For 

example, in Figure 2a, if a model Cispecifies that 0'12=0 and 0'/= 0'/ are 
fixed at 1.0, then the covariance of 11 with Y2 must equal the product 

E.1Q 2' This may be seen as fO~,lows. As~uming that 11 and,,12 are standard­

ized, this model proposes that Kl generates the correlation between 11 

and Y.-2' If this model is Frue, partia~ing !l out of 1.1 and 'i2 should 
leave these manifest variables uncorre1ated.· But the partial ,correlation 

, 2 2 1: 
formula, rearranged, states that r'2.3' {( 1-!.13) (1-!.23)}"& !.12-!.13!.23 

(where 1,2,3 are 11, 12'Xl ). If the hypothesis r12 .3=0 is true, it follows 

r'2=r13r.23' Then, with r'3=b, and !.23=b2, the conclusion follows: Implica-

tions of this sort are drawn for every variance and covariance of th~ 

manifest variables, based on any assumed model. , Any observed covarianc;es 

other than the" expected ones would be inconsistent with 'the proposed rpode1() 

thus providing a basis for rejecting a. model. HoWever, even if a mod:~l i~ 
':.':. 

consistent with data, one cannot conclude that it mirrors the true causal 
process, since other models also might be able t~ reproduce the momeni 

structure of the data. 

Not all causal models can be tested. Models can only be tested 1~ 

the parameters of the model can be uniquely specified"or id~ntified. In 

the example, it was possible to conclude that r12=r'3r23 only because the c. 

variance of Xl was fixed at 1.0; it would not also be possible to treat 

this value as unknown, to be determined, The parameters ,of .a model are 
Q 

identified if all parameters would have identical values in various .causal 
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mOde~s that generate identical observed d~ta. fIn simple models it is ~ 

poss1ble to evaluate the identification p~oblelh by finding trans for-
, II" . 

mations that take the manifest variable moments into parameter values, 

but this t~sk is ~ir~Ual~y impossib~e in 1J1rg; models ,and on~ tY~iCallY 
uses certa1n ',~eur1st1cs 1nstead (e.g., re\~?duial ~ var1ables 1n Flgures 1 
and 2 have 1.0 paths to other variables};~~ Ajuseful causal model must 

be overidentified, meaning, loosely speakfnJ, it should have fewer par­

ameters than data points (usually vari'~ntesand covariances), because 

only then is the model potentially able to be rejected by data. If a 

model is just identified, meaning, lo~ely speaking, that there isa 

one':::to-one transformati on possible between' parameters and data, th~ model 

isngt scientifically interesting because it can never be rejected. The 

reg~~ssion model of Figure"l, taken by itself, is such a_model, s,ince it 
.. ':"==~ 

can be fit to any data; only if certain parameters are ta!<en as"kn&wn 
I, 

(e.g., £1=.5) would a ,potentially rejectable model exist. On the other 

hand, i'~f the manifest variables ,were replaced by latent variable in 

Figure 1; one would have a"model for regression with latent variables 
o ~ 

and several factor analytic indicators were chosen for ea~ latent variable 

in Figure 1, one would ,have a model for reg~ession with latent variables 

that could be tested. If the parameters of a model are under identified,~' 

,meantng, loosely speaking,'that they can take on many values rather than 

be determined uniquely, the model is not "s~~tisti cally testabl e and thus 

scientifically useless. S'ince certain parts of a mqyel maybe,'yveridentified 

and other parts underid$\ntified! identification is an issue fcfr'eviery equa­

tion in a model a's well as for the model as a who;1e. Theanalysis\ of identi-
"{j " 

fi~ation, while difficult, can provide insight iri~o possi~le deficiencies 
of ~ theory (Bentler, 1978). 

Model specification thus should be dosely lrelated to research design. 

Arbitrarily g~thered data usually will nO,~chav~ t~e characteristics n~~ded 
to provide- an adequate test of a theory. :It is necessary to assur.e that 

the condi ti ons for data gather~Jng are the~~retj canl appropri ate and stati s­

tically adequate.',lf theory: specifies tMt certg;!h inf1uences occur only., 

acrosS time" with a certain itausal lag, the time lOf measurement must reflect 
1/ 
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this lag; if various populations are expected to differ in sp"ecific ways, 

it is ,necessary to use a multiple population mod~l ing,. method; if an 

,ide~tification problem exists, u~e of additionalmani~fest variables may 

cure'the problem; and" so on. Enough subjects must be tested to assure 

(:ithat conditions for eval~ating theory are appropfiate. Not only ''is the 

stqtistical t/;leci'ry applicable primarily to~'large samples, but oneGan 

guarantee til{ inability to reject a mod~l by using aOsmall. enough' ~ample. 
Thi s i'S an inappropri ate way to make a, theory look good! Untortti'nate ly, " 

the researcher is to some extent in a~ouble bind, since with extremely 

large samples almost any theory will be rejected by current procedures. 
t . J ~_ ..::: 

Model Testing 
.,-, 

Oncei:':'a model has been specified and the relevant data gathered in 

IIthe~ontext of an appropriate design, it is possibi,e to compare the hypo­

thesfzed'moaeJ to date. The raw data are irrelevant to this process. 

,Only 'the variances and covatiances' typically are utilized, though means 

are:r.elevant in some context. The unknown parameters of the model are ';r. 
~ , 

estimated so .asto make the variances ana covariance!:;' (possibly, means) ~) 

that are reproduced from the model in some sense .close to the observed "' 

~ata. Obviously, a goo~ model would allow very close approximq.tion to the 

data. If even the best choice of parameter values f~ad to a poor 

approx ~ mati on, to,the data, F~de 1 can be t~j ected -as a~ p 1 aus i blere~-5e­
sentat,on of the causal pro~s t~at generated the data. 

In 0general it is imposs~ib~) to estimate model parameters without a 

computer p'rogralTl bOecause there is no availab1ealgeb\\'aicsolution, and 

tt;~rati(~~ approxfmation,s<'that refine a user-provided initial solution' are 

utilized. !he programs COFAMoM and LISREL (Sorbom & Jore~,kog, 19t~; 

Joreskog & Sorbom, 1978) use th~, max:imumlikelihood method of estimation, 
" " ' ". "rf' 

"while the .author's prograluadditiona11y uses' generalizeg least ~quares and 

least square~criteria; 'the latter has no statistical test associafedwith'l, 

it. These progra~s mayyieJd meaningless r~sults even when the user sets 
,j - ,'. n ' !';;, 

up ,the problem co,rrectly::an identification problem may prec1udeobta,ining '" rY ,,' . A DO 
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a solution; the initial values may be so ''-'far off optimum that the pro-

gram may not converge on a final solution; and some paY'ameter estimates 

may be 'completely unreasonable (i.e., negative Variances). A~ appro­

priat'~ statistical solution will yield a chi-squared (X2) value to 

evaluate thegoodness-of-fi~ of the model to data, and standard errors 

to reflect the sampling vari~~ility of each parameter estimate. The X2 

statistic provides a test of th~ propo~ed model against the general 

a1 tertlative that the mani fest va)~i abl es are simply correl ated to an 

arbitrary extent. If the X2 isl~\ge compared to degrees of freedom, 

one concludes that the model does nbt appropriately mirror the ~ausal 
lj , "\.' " 

process that generated the data. If~he statistic is small compared to 

degrees of freedom, one concludes that ,he model proVides a plausible 

representation ·of the causal process. Thr standard error for each para­

!peter estimate can be used to provide an'1ndication of the importance of 

that parameter to the model as a whole. If the critical ratio formed by 

dividing the estimate by its standard error is large, the parameter is 

essentia 1 to the model; if it is small, the parameter is probably unnec­

essary to the model. These critica} ratios have an approximate ~ distri­

butionpso that the standard normal curvb provides the9index for deciding 

betwe'en "large" or "small." Parameter estimates can also. be transformed 
• - - II • 

into values .that would be obta,jned if the common factor latent variables 
have unit variances, yie19ing\,~\\ stahdardi,zed ~~olutjOn. .~ {/ 

G 11 ~J I~.,... 

In very large samples, the most tril{i"al discrepancy between model 

and data will require rejection of a modelj:by the X2 test. This test has 
':I (..:.s, . 

drawbacks,sincf1 it is affected by the extent to which crucial assump-

t.:, 

tions such as multinormality and linearity are violated. Even it'all 

assumptions are met, one might wish to take the significance level chosen 

to evaluate a model as a decreasing function of sample size (Leamer, 1978). 
Upfortunateiy, no standard methodology exists for sucH choices. The " 

" " ~;oo~ness-of-f~t of : m~de1 to data shoul~ cert:i~lY beO"~valu~ted by methodsc 
.besldes the X statlstlc,for example, by examlnlng reslduals or evaluating 

d:l,coefficient jchat does not depend00n sample size (Tucker & Lewis, 1973). 
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In sucho e,valuations, on~ frE:!quent)Ybwants to show that a model: provides 

0, a plausible representation of data. This is difficult to do with statis­

tical ,hypothesis testing procedures, since it entails accepting the nu11 

hypothesis that the ~~'~1 provides a plausible representation of the 

data. Within s~uC:h a framework, statistical power plays a paradoxical 
o 

role. 
Any competing model can be estimated and evaluated as stated a.bove. 

However, if one can specify art alternative model that is a subset of the 
• 2 initial mo~el, th~ differ~nfte in X values between the two models is 
~ , ' 

itselfaXl\ statistic wbiS~h be used to test the imp~rtance of the 
parameters that differentiate\.tt1~ models. Whe!1'there,f's no alternative 

:. ""r-C£'1'~ 

model, an9," ~ model does not fit,one may wiSh to modify the model ina 

heu ri s ti cma\nner. 
~ 
;~ 

n 
Model Mod; f; cat; on and Reconf;'rmati on 

. & 

Paramet'~rs whose estimates are small compared to their standard 

errors can be'?: el iminat~(i from a model" and theresul ting model reestimq,\,:,"~\ 
" ,j: " <;::5 

ed .. This proq:ess amounts to modifying the path dia.gr,am by removing paths. 

Paths can alSO; be added bye~amining the residuals, i.~., the specific 

patterns of lack of fit of model to data. Certa,in derivatives can be 

'examined(Sorb~m, 1975). Parameters in a causal mode'l::'are embedded in a 

matrix representation, ,and zero entries in"various matr1ces correspond to 
~ , , " 

missingpaifh§"",~'ff~a diagram. If de'rivatives of the fit funct10n are large, 

with r,espect to these missing paths, it is possible that adding the assoc-" 
D ". -, ,', l ' 

iated parameters may improve t~e fit. Additional paths representing the 

correlations between errors can also,be added. While proc~'dlJres such as 

these usually produce a new model with bette,Y' fit to data, it shouldbe 

recognized that they can capitalize onch~ngeassocia.tions inthe'data. ' 

They will also no~ necessarily find an alternative model that might,provide" 
a far superi or fiJ:. ' .. ;E 
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Cross-validation provides an appropriate way of establishing whether 

empirically based model modifications represent genuinely valuable infor­

mation about a model. For eXample, a sample may be split in two halves, 

and one half used to develop a model and the second to provide a clean 

test of the developed model. It is possible to use tight, moderate, and 

loose replication strategies (G.J. Huba, J.A. Woodwa~d, P. M. Bentler & 
JwA. Wingard,,~npublished). In tight replication, one would attempt to 

fit the model to the second sample using the first sample's exact para­

meter estimates. In loose replication, the identical model and fitting 

'",=~.pro~edures are-'used in both samples. In moderate replication, critical 

theoretfcalparameters (such as factor loadings) are held constant but 

otheres (such as error variances) can be estimated in the new sample. 

Resear,ch i's required to differenti ate these methods, but factor invariance 

theory (Bloxom, 1972) would favor the moderate "strategy. 

Examples of Structural Equation Models 

Test of Theories of Orgasmic Responsiveness' 

Masters and Johnson (,1966) reported that orgasm represents a single 

proqe~s that all .women expet"'ience to a greater or lesser extent, regard­

less of the,manner of stimylatton. The con~rasting idea that orgasm may 
Q',' , , 

not represent "a uniform response ha~ a lon~1. history that goes back at least 
to Freud;" in recent years such wri te;~s as Singer and Singer (1972) and Fisher 

(1973) have espoused the idea. Bentler and Peeler (1979) hypothesized that 

women's responsivenesso to coital and masturbatory stimUlation are based 

on two disti,nct dimensions of subjective experience defined by coital and 

masturbatory responsiveness, and they contrasted such a model .with the 

,Masters and Johnson mode J of uni dimens i onal i ty. Se If-reportra ti ngs of 

subjective responses to orgasm were made by 28lf~male university under­

graduates. Pri nci pa 1 components ana lysi s .was useg to reduce. the i ni ti a 1 

ratings to£wo dimen; ions. Items rna rki ng each di ~ens ion werecombi ned to . "I' ',' ' 
J /' 

,1$ 
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yield. two scale scores for each di,mensi.on. T~ere were thus four scale 

scores, and the covariance'rn~atrix of these scales was subjected to con­

firmatory factor analysis. 'A variety 'of model comparisons wel"e made, 0IF 
which the most relevant comparison is repo[~~;d('~2,re. 0 II 

The path diagram for this situation resembles that of Figure 2a whh " Ii 
minor modification. Scales .Y.land ~ were hypothesized to be indicators 

of mas turba toryresponsi veness(!l ). Scales Y 3 and -4 were hypothesized 

t9 be indicators of coital responsiveness (!2)' (In addition to these 

two latent vari ab 1 es, and third 1 atent vari ab le (!3) underlyi ng Y 1 and 13 
was hypothesized; it ;s not drawn in the figure, nor relevant to the 

pre~ent discussion since it is a clearcut "method" factor, uncorrelated; 
" with Xl and !2' due to the response format of the rating scales; while I: 

it is. present in the analyses, it has no bearing onitle cruciall/model Ii 

contrast.) The factors Xl and !2 were .identifi ed by settingtt',lei r i 
variances to unity,. On the basis of the way the scales were construct': 

". . - . . ,f' 

ed, and some previ'ous model comparisons, the'}~qualities bl =b2, b3=bl and 

equality of all error variances were impos7!/" There 'were five paj~meters () i, 

to be estimated (1 wei ght for each of 3 ,1c~ors" 1 error varianc;e, and 

th~ correlation 0'12)' The four manife7}' variables have 10 variances and 
covari ances, and thus there are 10-5=5'" degrees of freedom (d. f.). The 

" - <.::l 

chi~square associated with this solution was 4.01, yielding an associated 
". / 

p~obability of .55. T,hU~!i the two-d~mensional theorYOf~rgasmic respon-/ 
SlVeness could not be reJected, and lt represents a plauslble model for,,/j.:,t~ 

the data. In this solution, masturbatory and coital factors were found~ji /! 
, .if . .;i,; ~:!I 

te corr~late .34. The r·1asters-Johnson position would predict that ,;bpi's' 
correlation should not differ significantly from 1.0. Consequently, the 

model was respecified, with the only change being that 0'12=1.0/.q'~~ imposed. 

There pre th\ls 4 parameters to be estimated, and 6 d.f.; Th~!lmOdelwas 
found to yield x2=1396.92with.E.<.000l. Thus, the:: lOfbs1:ve'tl manifest 

variances and covariances 'would be extremely unlikelitqbe obtained in 
~ .. ~ >/ ~\.:I .., 

random sampling 'from a population in whi.chthe. uni91merfsional theory 
WnS true . Stated di1fferently, the unidimenti ona}/:7'th~ory can be rejected .. 

The di fference in chi -squares betw •. e. erl'ji! the two mode,ls,' " "i 
II ' I;· 

,~.J.:b~ ::" J "~j/{ /~ , 
'j' .#,{_ ':."-t" ,ft.. 

jt~= 
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::; yielded 13916.92-4.01 ... 1392.91, ,which provided a 1 d.f. test of the 

hypothesis that subjective masturbatory and coital responsiveness were 

(perfectly .correl ated . This hypothesis could obvi ouslybe rejected. 

/Note that the crucial model comparison involved a hypothetical correlation 

among latent variables that were not actually measured. An inference 

based on the cerrelation between observed scale scores would be biased 
r ~~ . ~ 

because errers of measurement would ·ef necessity reduce any observed 
correlation below 1.0. 

Bentler and Peeler (1979) also developed a manifest variablg siruc-

, tural equation model that is consistent with the hypothesis that netero..: 

sexual and monose.xual behaviors act as mediators between extraversion, 

neuroticism, and attitudes 'bowar,? masturbation, on the one hand, and, 

subjective"coital and masturbatory responsiveness on the other hand. 
='~They,,,,di.~~~ssed some tl'1erapeutic implications' of the path model. 

~ " 

'<"~ Comparisen of Models of Attitude-Behavior Relatiens 
" ~, 

. Fishbein anq Ajzen (1975; Ajzen & Fishbein, 1977) have advanced a 

major theor.eti ca ls tatement on the interrel ati ons among attiptudes, subject­
ive norms, intentions,' ancrbehavior. Assuming certain reseadrch design 

considerations to hold, they proposed a model that can be represented as 

~n Fi~~re 2b. ,:;oWith the notatiOn !l = attitude, !2 ::: subjective norm, Y
l 

::: 
lntentlQn,.,and '.Y.2 = behavior, they proposed that attitudes and subjective 

norms influence future behavior only through the mediation of the intention 

to perform the behavior. Note that there are no direct influences of 

attitudes on behavior~ nor of subjective norms on behavior. Such a modei 

is theoretical, of ceurse, and hence the manifest variables (squares) in 
the figure should be replaced by latent variables (circles); to m~ke it 

operational, multiple indicators of each latent variable would be needed. 

Bentler and Speckart (1979) proposed some alternative models for these 

relations into whic,Q the Eishbein-Ajzen mode'l can be emb'edded. In one 

model, a significant direct effect9f attit~de on., future~,behavior (i.e., a 
. ,1! I:: 
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path from 'Xl to 1.2) was hypothesized .. I~ anot~er mo~e~, past behav~or was 

, hypothes i zed to be, a,s ign; fi cant . pre~ 1 ctor of 1 ntentl 0Jr~s t~. engage '~n a 
behavior as well as future behaV10r)tse1f~ Such a mo el l~ shown 1n 

Figure 3, whi"'ph cl'ear1y different.:~,ates between the theo~"etica1 constructs 

(ci rc les), and\ manifest vari ables (squares). In this mo~f 1, i ni tia 1 ~ehavi or 
(B

1
), atti,tud(~s (A),and subjective norms (SN) are consl'lered to be lnde~enden: 

variab1e~, a11pw,ed tocorre1atefreely~ Attitudes are s~~own to have a dwect 

effect on futu.re behavior (B2) , and initial behavior a di1fect effect o~in­
tensions (1) aind future bel1avior~ the Fishbein-Ajzen theOlfY would predlct 

that these three effects are not necessa~y to the model. \Inaddi ~iO~ ,to 

the three shaded latent variablei~' errors of measurement and pred1ctlon are 

independent latent variables in the system. These 17 latent variables are 

indicated by arrows without a soUrce. 
Bentler and Speckart (1979) obtained questionnaire data about alcohol, 

marijuana, and hard drug use from 228 subjects on two occasions. These 

beha vi or dbma ins were chosen to a 11 ow all model tests to be rep 1 i ca ted 

three times. Each domain was represented by 15 variables, and each laten~ 
variable by thy),Ele manifest variables in the manner shown in Figure 3. The 

three manifest;!variab1es were chosen to generate some var'iation in type"or 

~ontext of su~'tsnce usage, so ihat the latent variable would represent the 

shared conten{ pf tpree manife~{t variables. : 

The si4p1e Fishbe,~n-l\jzei~ model (in :atent var~a~Tes\ as in Fig. 2) 
was tested f~rstand compared ;to a model wlth an addltlonal:1 path from 

attitudes t~!behav; or; thus, Bland its i ndi cato.r~ and. con~~quences (as in 

Fig. 3)werJ~ excluded from these analyses. Th,e F1shbe1n-AJ4en model ~puld 
be reje~tedllfor two substance~ (.E.<.05),but itwas marginal1:,Y acceptable 

for one (.E.=j'f 05). HOvlever the :\model wi th a, d1 rect atti tude-behavior effect ~) 
was accepta)le l'n all cases (Ji<.05), and a X difference tesitevaluating 

theim~r~ve'ren~ in fitcf~e t~\~~he additional path showed ~hat it provided 
, a sigm f1callt 1ncrement.1n f1t,of model to data (.E.<.O~l) 1p all case:. 

The comp1et1 model of F1gure 3 showed an accep~able flt tq the data 1n all 
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replications, so that it provides a plausible represen~ation of attitude 

behavior relations. In this model the 15 manifest variables have 15(16)/ 

2=120 variances and covariances; fixing one path from each latent variable 

to an m~nifest variable, there ~re 10 unknDwn such weights, 15 error 

variances, 2 residual error of prediction variances (for I an~"",~2)' 6 

variances and covariances of the shaded latent variables and~6 direct 

latent variable effects, making 39 parameters in all. The X \0;; w,ith 81 

degrees of freedom (d.f.) ran~ed from 89 to 95 (E.0>.05 i~ 0al1f\~1s). 
In contrast, the Fishbein-Ajzen version of the model without Bl -8'2' Bl-I, 

andA-B2 effects did not fit in any of the ~ehavior domains; X2s were 

143-163 with 84 d.f. (e.<.05). The 3 d.f. X difference tests~ of course, 

sho~ed that the removal of the three paths yielded a significant decrement 

in fi t of the model; thus: they are essenti a 1 to an adequa te unders tandi ng 

of the data 'in the context of the theories that were compared. Bentler & 

Speckart also pro~ide a number of other model comparisons that need not 

be described here. 

Test of a Theory of Intellectual Growth 
\:.;. 

Olsson'~nd ~ergman (1977) studied eight aptitude and achievement 

variables measurelon two occasions at grades three and six, in a sample of 

375 girls. They evaluated 'a model that proposed the eight variables could 

b:e. represented by four primary intellectual latent variables on each of 

th¢"''o/Jo occasi ons of measurement, pl us errors of measurement. They proposed 

that each latent variable would be regressed on itself across time, thus 

representing stability of the intellectual factors." They also q,}lowed 
II, ", 

common factor residpalsto be correlated in grade six, a feature not shown 
" in their path diagr~m. This model fit the data quite well~ Weeks (1978, 

1979) proposed an ~I~ternativemodel based on the idea of "general intelligence." 

He hypothesized tha't ea!;h of the four prima~yintellectualfactors could, 

be further d~composed into a higher-order general factor plus a residual. 

Thus, general intelligence could affect performance on all eight mea~ured 
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variabl es at each occasi on, but only thro,ugh the primary factors. Weeks • 
,~. 

model is shown in Figure 4. In this model, manifest variables are, given 
'.1 

in squares, and all the remaini.ng variables ,are latent variables. The 

independent variables in the system have been labeled ~1-s23' and all 
the dependent variables, including manifest variables and latent 'variables, 

as nl-n27' Thus, there are 27 structural equations. Note that none of 

the independent variabl~s are correlated; there are no two-headed arroWs. 

The paths with numbers are fixed as ,known, in order to identify the model; 

the numbers were chosen for consistency with Olsson & Bergman's results. 

There are 53 free parameters to be/~lti'm€lt-e"c:i="from=ffie~(Urta:~~" 
The manifest Qvariables nl-nS were measured in grade 3, while n9-n16 

represent the same manifes't variables measured °in' grade 6. They represeQt 

Synonyms (nl' n9), Opposites (n2' nlOL Achievement in Swedish (n3,nll)' 

Letter groups (n4,n12)' Figur~ sequences (n5,n13)~ Achievement in mathe­

matics (n6,n14)" Cube counting (nT,n15)' and Metal foldin~:){n8,n16) (See 

Olsson, and Bergman 1977). The intercorrelations "among these manifest 

vari ab 1 es are hypothes i zed to be genera ted by four fi rs t-order pri ma ry 

factors. Verbal comprehension (n17)' Inductive ability (nl S)' Spatial 

ability (n19)' and a Knowledge or school achievement factor (n20);each 

o 

of these latent variables is presumed to be generated by general intelligence 

(s2) and the first-order residual latent variabless l and ~3 (there are 

no residuals fCir facto,rs nlS andn19)' Error of measurement latent 

variables ( ~S-s15)ar,e presumed to affect the manifest variables. A 

similar set of four primary factors (n24,,"n27)' general intelligence (n22)' 

res i dua 1 fi rs t-order fjictors (n2l' n23), and errors of measurement '" 

(~16- ~23) are presumed to exist in grade 6. In addition, n26 is not 

perfectly accounted for by general intelligence (n22), leaving a residual· 

(s6); residuals s4 and s7 result from the regression of grade 6 on grade 3 

residual latent variables; and gene~~l intelligence in grade 6 (n22) is 

not perfectly predictable from its I;e~rlier counterpart s2' yielding the residual 

s5' Finally, errors of measurement in grade 3 (s8-~15)are presumed too 

aJfect the corresponding mahife,st va\iables (n9,,"n16) in grade 6, except 

for the ~-nlOeffect, which is taken :as zero. 
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The importance Q'f Weeks I model lies in the fact that it represents 

a pioneering attempt to define hi~j'her-order constructs in the context of 

causal modeling. While a mathematical basis for causal modeling with 

higher-order constructs w~~ '"first given ,some "y,Ears ago (p .M. Bentler, 

USPHS Grant DA 01070), Weeks (1978) provided the first statistical develop­

ment'of the approach which has now been further simplified (Bentler & 
Weeks, 1979a, 1979b). In this example, the general intelligence factor 

s2 and its counterpart across time~22 represent latent variables that 

have no direct influence on manifest variables; their influence is 

indirect. As compared to the Olsson-Bergman model, in which the primary 

factors n17-n20 are simply allowed to correlate, in Weeks' model these 

correlations are themselves decomposed into a causal representi3tion of, / 
. ., . /I 

a general influence ~2 plus a residual; a similar decomposition hold{( 
, "-'. ,', 

at the later time. The optimal parameter estimates obtained for Weeks" 

model were associated with a goodness of fit test that verified the 

plausibility of his theory. That is, the model could not be statistically 

rejected (Q>.05). Weeks (1979) provides details on the substantive 

meaning of various parameter estimates for the concepts of factor differ-
" 

entiation and sta;bil ity. ;/ / 
/ .// 

c ') 

Conclusion 

Although there appear to be no published applications to experimental 

research, causal modeling has gr~at potential in this area. By creating 

an appropdate model 'of possible effects in an experiment, and using 

indicators of hypothesized latent variables that are pr~;~ed to mediate 

the effects of an experiment, it can be determined whether the observed 

effects occur as hypothesized or in. other ways. Causal modeling in 

experimenta 1 con~exthas. been di scussed by vari ous wri ters; see Bagozzi 

(1977), and K~9n'y (1979), lor example; its role in clarifying univariate , . ' 

and multivaryi'ate analysis of variance has been spelled outby Rock 
oJ {/~ ("l ~J -I 
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Werts & Linn (1976); and by Rock, Werts & Flangie (1978); and its role 

in the analysis of covariance has been technically developed by Sorbom 
c" 

(1978). 
The greatest contribution of causal modeling to psychology is liable 

to be in areas of quasi-experimental or nonexperimental research, where. 

methqd$ for testing theories are ~ot well developed. Unfortunately, ~ 
models based on manifest variables are more'appropriate to problems of i! 

descriptio~ and prediction than eXP1~natfDn and causa1 understanding: their 

parameters ar~unlikelY to beoin'{ar:ian~ over'~various populations oJ interest. 

Thus, of particulqrtrrfportance, I belteve, is the modeling of a process at 

the level of latent rather than measu~ed variables, since the manifest 

variables only rarely co~respond in a one-to-one 1~fshion with the con­

structs of interest to the re~,e_archer, which will ~\lmost certai nly be 

measured with error. Asa con;~q¥e'Qce , conclusions .about an manifest 

variable model cannot be rel ied upo~,'since various \heoretical ef~ects 
will of necessi ty beestimatedi n a bi as';d man~er. 0 T'\ey also wi" .not 

replicate in other studies that are identical~xcept f~r th~ level uof (i' 

precision or error in the variables. Thus, the main vi\tues of latent '" 

variable models are their ability to separate error frO~\mean~ngfUl .effects 

and the associated parametric invariance obtainable under\Varl0Us Clrcum-

stances. An, examp,le t,hat com, pares latent var'l,'a,ble,' and man'~jfest ~ariable 
models is given by Bentler and Huba (1979). \ . . " 

A few wor?s are in o.rder. regarding termin~lo:y a~d new. trectlo~s 
in the field. "Latent variabl~models can be dlstlngulshed In\the maJor 

traditional constrast of factor analytic vs. simUltaneous equa\ion models. 

The latter can be further divided as recursive vs. nonrecursive\ Another 

distinction between mode]s, involves the contrast epetween models t~atignore 
or account for the means of the manifest vCi:-,iable,~j;in the <;:ausal ~ructure. 
A third distinction is concerned with the d~gree of abstractness o\t~e 
1 atent vari ~b 1 ~s an~ the gen~,ra lity and ~ imp 1 i ci ty of th~,n\athemati ~ 
structure Wl thl n WhlCh they are embedded. : ,. 

In.:.factor analysjs, latent variable~ are related to each other 
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symmetrically. oSee Figure 2a and Bentler (1976a)~ There is no regression 

structure among latent variables; instead they are simply correlated or 

independent (oblique vs. orthogonal factors). In latent variable models 

with simultaneous equations, latent variables are also permitted to be 

regressed or predicted from other latent variables in various ways (see 
" 

Figure 3)." Consequently, multiple r.egression with independent variables 

subject to errti~ is contained in thes~model;~ and more complex models 

have several such relations. There are two well known types of regression 

structures: recursi ve and nonrecursive. Somewhat paradoxi cally, :non­

recur$jve structures are those that allow true II s imultaneous ll or reci­

procal causation between latent variables, while recursive struc\tures 

do not. Recursive structures haye been favored as easier to interpret ( 

causally (Strotz & Wold, 1960). \hey generally are less diffic-ult to '= 
estimate. . \ 

~. e 

Another distinction between models involv.es the separability of first 

and second moment parameters. In se'~'arabl e models, the first moments 

(means) of the manife~ariables are 'not structured in terms of the 
cCiusal parameters. coni1~entlY' they are effectively i,{relevant to the 

causal modeling process an~the goal is the modeling of the second 

moments (covariances, correla~1~ or cross-Iproducts) ofth.l=! manifest 

va r1 ab 1 es . Th es emod e 1 s . a re thus" ~en ca 11 ect covariance s tructu re model s 
(Bock & Bargmann,1966), and they a~'lY in mOj~t instances. More general 

moment structure models also allow an\,,;nterdependence of first and second 

moment ~arameter~Q~:~tler' 1973, ,1976b\~reSkqg, 1970; Sorbom 1974,1978). 
The mamfest varlables I means are decomposed into basic parameters that 

may also affect the covariance structure. These models are particularly 

appropriate to studies of multiple populations or groups of subjects, and 

to the ana lys i s of ex peri, menta 1 da ta . They have not frequently b~en 

applied. 
Linear structural equation models with latent varjables have until 

recently b~n conCeptualized as embodyi.ng only a fi rst-order factor 
Q 

analytic measurement struc'turefor the manifest variables. For example, 



Q 

)-;:i:' 1:~:~ 
.. --:~. 

154 

o 

\) " 

the JKW model expresses manifest variables directly tn terms of latent 
variables. Thus, the latent variables are removed by oneleve,l from the 
manifest variables, as in Figure 3. However, it is als() easy to concept­
ualize measurement models that are more complex, in which there are 
several levels or orders of latent variables, as in Figure 4. A general 
multilevel latent variable model that allows stl:'uctured means was deve­
'loped to deal with such situatiJ>ns (Bentler, 1976b). Such a mogel blurs 
the distinction made above between factor and simultaneous equatio~~latent' 
variable models, because the various levels of latent variabl~s affect 
each other via regression structures. Weeks 0978} provided the first, 

o statistical developwent of a general model that allows multivariate. 
regression structures on laten~. variables of various tYoP~s and levels. 
Recent developme~ts have been d!kected toward obtaining latent variable 
models that are both general and simple. ~ThBse model~ allow causal c "". 

influences across levels and :types of la."tent variables (pr,jrriary or res'i-
Q "~ 

dual latent variables at a given level), in addition to structured means. 
They generalize the JKW model (Bentler, 1979; Bentler & Weeks, 1979b; 
Lee & Bentler; 1979; W.eeks, 1978). Bentler and Weeks (1979a) discuss 

!/ 

these results and clarify the interrelations among a variety of struc-

tured linear causal models. An overview of statistical methods in 

structual equation modeling is provi'ded by Bentler andWe.ek.~ l1979c). 
Although the introductory nature of this chapter has limited the 

space that c~uld be devoted to structural model;;ing in longitudi~nal con- . 
texts, it must be reiterated that causal modeling is particularly relevant 
to"longitudinal research, since the passage of time helps to eliminate 
possible competing causal explanations of phenome:na. Tn'ti's, it is not 
surprising' that numerous methodologicaland-'empirical inJlestigations 
exist in this area. See Bentler (1980) for relevant references, and 
JBreskog (1979) and Rogosa (1979) for a further introduction to the field. 
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!J 
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., 

S~JRL Educat iona 1 Research and Deve 1 opment" 

Introduction 
tJ 

This paper will describe how exploratory path analysis may be used 
to draw causal inferences between andamohg s'octa1 antecedent and medical 
outcome variables measured over a 21 month pe~iod (from the be,ginning 
of pregnancy to age one year) • The data t() be used in this analY,sis 
stem from a Danish birthcohor:t consisting of 9125 deliveries. The 
analyses constitute a part ora comprehensive study following up this 
Dah; ~~ s@}lple to age one y~ar. Th~ ~urpose Qf this study is t? examine 
the lmpactof a ~etof SOCl a 1, faml 1 1a 1 and materna 1 state van ab 1 es 
on the medical" s'eatus of neonates and one year .olds. In addition to 

) 

the above~men'tioned predictors, a series of variables describing the 
medical conditions of the subjects at different points in time .are in­
cluded. The function ot these variables in the. analyses is primarily 
to pr6vide medical QutcomeCdata possessing different temporal and clinical 
characterist~csagain~t,which to evaluate th.e relative predictive strength 
of the non-med;ca~ variables. Thus, in the data interpret~t;on,> the 
interrelationships observedbetweeri the pure1a medical variables willa 
receiv'~ Ilonl y 1 irnitedgttenti.on. '. . 
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'Prediction of Outcomes in ~arly Childhood 

. 'Peri nata 1 and Neonatal Antecedents 

=p.largeamount of published research has dealt with prediction of 
outcomes within the first year of life o~ the basis of measures of peri­
natal and neonatal complications or deviance (Parmelee, et a1. 1976· 
Precht1~ lS65; Rosenblith, 1966; St. Claire, 1918; Parmelee anJ Mich~e1is, 
1971; Werner,o et a1., 1971; Goldstein, et al., 1976). 

,. 
The m'o~t freque~t~y used outcome~ariables in this body of l;teratu.rE;, ,," 

ar~ measurp:s of cognltlVe and neurologlcal/motor developmental functioning 
(Nls~ande1?,lt et al., 196~; 'Drage and Berendes, 1966; Dijkstra,1960; 
Honzlk, et a1., 1965; Fl~ld, et.al., ]978; Rubin,et al., 1973; Goldstein, 
et a 1., 1976). On ly a few stud 1 es have stud i ed .the phys i ca 1 hea 1 th of 
the young child as an outcome variable in this area of research (Werner 
et a1., 1971; Fjtzhardinge and Ramsey, 1973J. ' 

Sameroff (1979) summarized this body of literature. The overa::ll 
finding is that perinatal and neonatal problems appear to be associ'~tted 
with increased neurological, physical and cognitive problems during 
the pre':.school years, but that this effect ceases to be significant 
at the}ime of school entry. o. 

Environmental and Maternal State Antecedents 

" Varia~}~~describing the dev~lopmental environment clearly c?nsti-
tute anothlli,<;',llmportant source of] nfl uence on the dev·e 1 opment dun ng .1 

early childl~6bd. Our knowledge of the effect&, of environmental variables, 
e.g.,pSES, stems primarily from studies of cognitive. development 
(Sameroff, 1979; Bradley, et a1., 1979; Bronfenbrenner, 1974). The over­
all pattern of results suggests that environmental factors have no 
measurable effect on cognitive development during the first year of life. 
Somet~me during the second year, most often around age 18 months, the 
negatlVe effects of less optimal environmental conditions begin to appear. 
The exceptions t9 this general finding are noted in those instances where 
specific environmental changes were esta~lished as part of intensive 
preventive intervention program (Scarr-Salapatekanq Williams, 1973; 
H~ber, 1975). In such cases, positive effects of the systematicinten-
s·,:ve manipulation of the envtronment were observed within the first year. 

n 

Implications for the Present Study 

. .' .The literature on predictiW,hl;Cof outcomes during early childhood 
conslstently shows that outcomes ijuring the infant's first year are 
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most difficult to predict. The effects of perinatal :omplications are 
far from dramatic and the impact of SES and o~her env1ronmenta~ status 
vari.ables may not yet be observed. The quest10n of why there 1S such 
a low level of sensitivity has been analyzed by several aut~ors 
(Sameroff 1978' Crano 1977). Among the most frequently c1ted explana­
tions, pa;ticul~rly reiated to cognitive and ~eurological outcomes, a~e, 
the qua'litative discontinuity of,:what are def1ned as measures of cognlt1Ve 
competence during early childhoo~ (Sameroff, 1979) ~nd,the fac~ that the 
measures of cognitive as well as neurological funct10n1ng o~ta~n~ble, 
during the period are too gross to reflect the more subtle !nd1~ldual 
deviations (Rubin.~ et al., 1973; Med~ick, 1978). The contq\butlOn 
of thi s causal an'a lysi s of one year wfant outcomes to the extant 
literature rests with the fact that the analyses reported he~e assess 
the effects of environmental variables on three types of med1cal ?ne 
year outcomes. Whereas ~ognitiv~ measur~s ~ave no~ reflected an,1mpact 
by environmental variables at thls age p 1~ lS posslble,tha~ physl~al 
health and motor development measures, b~1n~ les~ qual~tatlvely dlS­
continuous may be more sensitive to varlatlons ln envlronmental 
variables ~t an earlier point in ~i~e or age: Tre,present ~tudy offers 
an opportunity to examine the valldl~y 9f,thls nO~10n. If ~t can be 
shown that environmental variables s1gnlf~c~ntly l~pact any o~ the, 
three medical measures at age one, in addltl0n to ~ts theoretlca~ lm­
portance it will have heuristic value for the deslg~of ~reve~tlve 
interveniion procedures for use with special populatl0ns of chl1dren. 

'\,~) 

.Q.escription of the Danish Cohort 

The subjects of the study consis~ of , the tot~l birth c~hort 
included in a Danish prospective 10ng1tudlnal perl natal proJect. The 
project was begun in 1959 at ~he mate~nity departme~t of the ~tat~ 
University Hospital (Rigshosp1talet) ln Co~enha~en. ~1l .del1Venes 
(over 20 weeks gestation) that took place 1n thlS hospltal between 
September 1959 and December 1961 were included in the study., ~he 
following data collection procedures were employed by the onglnal 

lThe Danish Perinatal Study was carried out under the guidance of 
ProfessorP. Plum and D. Trolle. In addition, Profess?rs E.Rydbe~g, 
E. Brandstrup and F. Fuchs gave expertis~ and support 1~ the plann1ng 
phase as well as during the data collectl0nphase. Profe~sor B~ 
Zachau-Christiansen andA. Villum~en"M. ~. served as proJect dlrectors 
and also carried out the medical examlnatlons ~f the pregnant women and 
their ihfants. ~ 

() 

o 

Il 

o 

o 

p 

o 

o 

168 . 

,,0 project collaborators (Zachau-Christiansen and Ross, 1975): The 
pregnant women were contacted and examined before delivery; if pos­
sible, very'early in pregnancy, during attendance at the hospital's 
antenatal clinic. To evaluate and code the soci~lt general medical 
and obstetric histories of the women uniformly, all prenatal examina­
t!on~ were don~ b~ the s~me phy~ician. In ~ddition to an obstetrician, 
mldwlVes and mldwlfe tralnees were present 1n the delivery room and 

~. assisted in collecting the data describing the deliveries and the status 
of the neonates and mothers immediately after birth. In those cases 
where the general condition permitted, the live-born infants were again 
examined on the first and fifth day after delivery by one of three 
pediatricians. The first ane!. the fifth day examinations included a 
physical examination and a thorough neurological assessment of the 
infant. Upon discharge from the hospital the mdthers (or gu~rdians) 
of the infants received a self-administered questionnaire related to 
the infants' develqpmental progress during th~ first year of lif~. In­
format i on concern i ri'g attendance at the free natlona 1 infant health 
examination, intercurrent diseases, admission to hospitals and other 
institutions, and records of immunizations were also obtained. When 
the children rea..,ched their first birthday, the mother:s were asked to 
bring them to the pediatric out-patient department of the State Univer­
sity Hospital for a special developmental examination. A team of 
three pediatricians conducted the follow-up examinations for all of the 
suryivinginfants. Maximum effort was ~ade to include all surviving 
infants in the one year follow-up. In cases where the parents were not 
able to bring the child to the hospital, home visits were arranged. 
The one year examination included 'a full neurological assessment, an 
evaluation of the motor developmental level and of the physical health 
status at the time of the examination. " 

All the information collected, i.e., the anamnesis of the preg­
nant women and the descriptions of ~he pregnancies, deliveries, and 
neonatal and one year status of the infants, were pre-coded. 

Redu~t1on of Medical Data Items into Composite Scores 
·.,.f' ,~/; ':1 ( 

" ;{ For the purposes of this study, the many individual data items 
ft6mthe subjects' medical protocols were summarized into sets of 

.).,0;; 

fOmposite scores. These scores are labeled: ~ 

o pregnancy complications 

o delivery complications 

o neonata;~ phys i ca 1 status 
i\ 

o neonatal neurological status 
If 

-
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o oneyecfr physical status 

o one year neurological status 

o one year motor developmental 
status. 
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The prinr,::iples governing the organization of the many hundred i~di­
vi dua 1 dat~ ;terns into these summary scores ~e~e developed. thr~ugh ,-;;~re 
collaboration of American and Danish obstetnc1ans and ped1atrlc nearo­
logists~~ After serious attempts at factor and c~uster ana~yses haci"not 

. proven feasib~e, a syste~ was devel~ped that aS~lgned a we1~ht ~0-5)'~ 
to eachu data 1tem accord1ng to the Judged seventy of compl1catIory O\:"'H"r 
deviance. Following are the kinds of sqgres developed on the baS1S of "~ 
this system: . 1) the summed w~igh~ scor~':'-~ndica~es the s~m of all the 
weights assigned to the compllcat~ons wlth~n a glv~n area, 2) the 
highest severity--indicates the hlghest welght asslgned to any of.the 
problems obse~ved within the area; ~nd .3) th~ f~equency score--s1mply 
indicates the~total number of compllcatlons wlth1n an area. These. 
composite medical scores. have been used 12 previous publications (S. 
Mednick, et al., 1971; B. Mednick, 1977).~~In the present analyses the 
summed weighted scores have been used. 

Characteristics of the Danish Sample 
a • 

If explanation is the research outc~me.sought rather than predic­
tion alone than those special characterlstlcs of the dat~ base and 
research q~estions that might be influential iry con~t~uct~ng,the causal 
model and drawing causal inferences should be 1dentlfled 1n advance. 

Representativeness 

The DCI.nish perinatal sample is not a represen~ative sample of 
pregnant Danish women •. The differenc~s between th1S sample and . the 
general Danish populatlon of prospect1ve moth~rs are related to. 
l) 'medical risk; 2) social background of subJects; and 3) the 
medical treatment to which the subjects ~ere exposed. 

Medical Risks 

c, The Danish perinatal sample cont~ins a higher. than n~rmal .. 
rate of problem pregnancie~ and d~liveries. ~he S~ate UnlVerslty 
Hospital, Rigshospitalet, lS a umt of the UnlVers1ty of Copenhagen 

o 

o 

o 

o 

o 
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and '"is al so the country's 1 argest center for medical research and ' 
progressive treatment of patients. It is, therefore, not surprising' 
that a larger percentage of difficult births are referred to this 
hospital. During the period 1959-1961, the hospital system of Denmark 
was st i 11 so central i zed that women from all the easterD parts of the 
country who were suffering grave complications in pregnancy, or who 
were . expect~d to pre-sent di'ffi cult deliveries ,would l:ikelyo be referred 
to R1gshosp1talet's obstetric department. As an example of the elevated 
complication rate, the incidence of prematurity (i.e., birthweight 
under 2500 grams) was oyer 18% in the Danish perinatal sample, or about 
three times the incidence found in the general Da~ish pOpulation during 
the years inquest ion." 

Social Background 

Women in the Danish perinatal sample experienced a higher rate 
. of unwed motherhood and a lower average SES compared with reptesentative 
samples of Danish pregnant women. This is likely due to the fact that 
Rigshospitalet is located in the center of the city and therefore draws 
a sizeable proportion of the patient group not ~eferred because of com­
plications from the poorer inner-city areas. There was also a tradi­
tiona 1 tendency duri ng those years to have unwed mothers fr,om Copenhagen 
give birth at Rigsho$p,ttalet. ~ 

~edical Treatment 
o 

Th~ qu~lity of treatment received :by pregnant women in the general 
populatlon lS known to vary asa funct10n of such variables as SES 

o age of mother, area of res i dence, ,degree of wantedness of pregnancy, 
etc. (Kessner, et a1., 1973; Chamb'erlain, et a1., 1975; Pharoah, 1976). 
However, these factors did not influencec the quality of treatment to 
which the subjects of the Danish perinat~l sample had access. Irres­
pective of social or personal baCkground, prospective mothers received 
ear l'y and thorough prenata 1 care. Our i ng de 1 i very, as we 11 as dur i ng 
the postnatal period, all patients in the study sample were attended 
by ~ighly trained medical personnel using the most advanced equipment 
aval1 abl e for the treatment of both mother and i,nfant. 

Comparability with Other Samples 
I.' 

While th~ describe~ samplecharacteristic$ render the Danish 

.~p:'; 

"PJ~rinatalsample inappropriate f0r the calculation of incidence rates 
genepalizable to the total Danish population, the data from the sample 
present unusual opportunities for analYSis of relationship between 
pre- and perinatal conditions and later outcomes in well-defined subject 
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groups, i.e., groups defined in tef~s of social as well as medical 
variables. The white subsample of the American Collaborative Project 
constitutes an analogous American sample, he., this sample presents 
higher incidencesof~oung, low SES women and women presentinghighe~ 
degrees of medical risk in comp(l.rison to representative U. S. samples 
(Niswander and Gordon, 1972). The comparability of these two studies 
and specifically the relevance of findings from the Danish per~natal 
sample to'"similar~merican samples has beeo demonstrated (Mednlck, 
Baker and Sutton-Smith, 1979) ',0 ,o'~ 

Qescription of the Danish Study 

" 

Since the analyses described here are embedded in a lar~er study, 
a short description of the comprehensive study plan is presen~e.d. 

The study has two major parts. The fi~st part emphasizes the 
peri - and neonatal outcomes of the total birth cohort. The second,' part 
focuses on the one year status of the infants. Table 1 presents the 
variables included inthe analyses relevant to the neonatal lev.el. 

OJ 

The variables are grouped into three categories: antecedent, media­
ting, and outcome variables. The categories were designed on the 
basis of what appeared to be the most likely temporal sequence of the 
variables' impact on the mother-child dyad. ' The category of antecedent 
variables includes social, demographic, and family structure data, 
which were determined at the time of conception. In addition, medical 
data describing the mother's pre-pregnancy he~lthand previous repro~ 
ductive history are included in this category. The effects (or asso­
(Mation) of these antecedent variables on the outcome var'iables are 
seen as mediated ,by pregnancy and delivery complications. The outco~e 

"variables antNyzedinclude birthweight" and two summary scores descrl­
hi ng th~ phys ,\al and neuro 1 og i,~a 1 status of the newborn. 

, Table 2 shows the variabies included in the second part of the 
study, i.e., the analyses of the one year outco~es. The o~~anizat~on 
of the v.ariables into the three overall. categorles was done:..'accordlngT 

to the same principles as that described for Table 1. In addition to'}' 
the variables described in Table 1, Table. 2 includes,{\~(k$eries of 

~variables reflecting the social environment of the ~hild during the 
firs\? year, i.e., th~ two subcategories o;frlJediating variables labeled 
sociological factors and parental health: It should be noted that 
the variables listed as outcome variables in Table 1, i.e., the 
neonatal.oytcomes, are considered antecedent variables in Table 2 •. In .'r. 

other words,in the assessment of developmental progress over the flrst 
year, the' pre-, peri -, and neonata 1 ~S~,~tus of the infant were taken 
into account. '~"fJ"-';'-7 
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Development of the Path Models 

P~th arya~ysis.is a,m~lti~ariate correlational procedure or1g1-
nally ldentl,~led wlth ~10metrlc~ (Wright, 1934). In recent years, there 
ha~ been an.1ncreased 1nterest 1n such procedures applied to the social 
SClences (Bentler, 1980). 

. .The.procedural framework which has been utilized in the present 
lnqu1ry 1S tha~ of Jor.eskog and Sorborn (1978). They developed a 'model 
for the an~lysls of 11near structural equations via a maximum likeli­
hood technlq~~. The computer program (LISREL IV) is capable of handling 
both m~asured and.unmeasured (or latent) var~ables.and is suffjciently 
~e~s~tlle to permlt some degl'?f)e of mQ..f)el man1pulatlOn to improve the 
f~t ,of a model ~o the data. This capability allows exploratory model 
b~lldlng and ~est1ng strategies to be superimposed upon what is essen­
t1ally.a conf1rmatory factor analytic procedure. Application of path 
analyt1~ procedures involves initial development of a comprehensive 
generallzed model to be tested by th~ available data. Ideally, this 
mod~l s~ould ~,e. developed on the basls of extant theories in the area 
of lnqulry. ~hlle the published literature on the social familial 
and mater~al stat~ variable~ is.f~r from scant, its use i~ suggesti~g. 
a general1zed causal model 1S llmlted. ThUS, the architecture of su~h 
a model must be gen~rated in.large part by the inquiry~itself, i.e., 
throu~h a sequence of p~ecedlng analyses leading to the formulation of 
th~ f1nal.model. In thlS ,endeaVor we are helped by the fact that in 
Sp1 te of 1 ts 1 ack_. of comprehens ive theori es the 1 iterature in the 
area is ri~~ ~n}~D~ge$tion~,of networks Of te~table hypotheses. Since 
theoel!lphas1s 1n.l.hls~ape,T:,lS on.the appllcatl0n of the path analysis 
techn1que, we w1l1 brlefly descr1be the general sequenc~ of analyses 
that led to the choice of a causal model. . 

. ~ ~he five stage progression wa~ not intended as a general iterative 
p~radlgm. Howev~r, each s~a~e,did consti~ute a sequential (but not 
lln~ar) progresslon of actl~ltles useful 10 reducing the myriad of 
varlable and temporal relatlonships to a set of useful functional 
'relationships. 

Crosstabular Analyses D 

~he initial step of th,!3 data analysis for this study included 
a serles of crosstabular analyses of the distributionspf the main 
antecedent and mediating variables. Recognizing the li~itations of such 
an an(l.lytic technique (Kerlinger and Pedhazur, 1973), it was used here 
as a .set of preliminary "ordering" analyses. 
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Exploratory Factor Analyses 
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Factor analytic techniques were used for data reduction and 
preliminary hypothesis formation purposes. In addition to identifi­
cation of the resulting factor structure(s), special~ttention was 
given to determining the factorial complexity of medicaJO:>and other 
outcoroe variables included. The purpose of this step was to dimen­
si'or.alize the data base, thereby initiating the reduction of the 
number of data items that must be dealt with. 

Hierarchical Multiple Regression Analyses 
\~ t • 
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An array oLI~_p,C\lal and medical variables was entered into a series 
of step-by-step mli:¥kiple regression analyses of the total sample predic­
ting toward each of the five medical outcomes at the neonatal and one 
year levels. In an attempt to infer causation, selected medical and 
social variables were included for estimating interactions. Although 
not thoroughly accommodated by the path model, the regression analyses 
of the total population of 9125 placed us in position to better under­
stand the independent,contribufions of each of the variables. At the 
same time, the intera~tions began tQ suggest possible causal relationships. 

, ::: :~-::. .<~~ 

Discriminant Function Analyses:", A Temporal Composite 

In the regression analyses the variance associated with critical 
subpopulations is confounded with the variance associated with the total 
sample. It was desi,rable to iSolate defined subpopulations and obtain 
maximum separation between them on the basis of scores Olt selected 
variables or on patterns of scores and configurations of several variables 
hypothesized to be "critical" predictors. As part of this analyti.c 
activity, seven discriminant function analyses were completed, one for 
each of the medical outcome variables. Two criterion groups were identified 
tor each of the analyses on the basis of the weighted scores on the depen~ 
dent variable; a group of cases with very bad scores and a group with 
very good (i.e., normal scores) constituted the two groups for each 
analysis. Our int,erest was in determining the contribution of selected 
medical and social antecedent variables to the prediction of positive 
and/or negative scores on medical outcome variables. In most cases, 

t'definitions of the subs;amples in effect reduced the variance on selected 
comparison variables to near zero. Thus, relationships that would ~ 
otherwise be masked due to cQnfounding with total sample variance would 
become i;l. great deal more apparent in such comparisons. 

- ' 

The analyses were graphically arrayed to provide suggestions of 
causal and temporal influences of the varia!;>les. ,The seven medical out­
come variables occur in the foqr-stage temporal frame shown for the ny" 

r 
r 

D 

~:::;:::<V:;::-A7.';:;;:,'!~~"::"~-::::~-~:!::«;~;:!::;:~~~;i~:::".$~~~;:-~"">!,)~:-~ ".;.·.::.'\!:n.'r.:~~t>'C.;oI<;tI/.:r~"""·;,;-:~.;;t".';,_ .... ~~.;:;:,:,-,,;;:::.,,~~,~",,,~1;"'~ '.:i!~ .·",.-<:-,,~·w !r:~~ :e""·"~:.7":t·",,~,;,: ;. __ "'",.:r';;S-L-"'. ;I'!;;:.;:.<.:t;>..:, ,,_ *"""='''"'..,.~.;".-<.,'-'' ~ ""'" .. '" 

l® 

I 
174 

, ~ 

variables in Figure 1. A total of 18 predictors ('or what are called 
"X" variables in Figure 1) were,available for inclusion in the analyses. 
However, not all 18 were included in every analysis pue to such considera­
tions as t,emporal irrelevance. In addition to the inclusion of the common 
set of predictors in each analysis, each subsequent analysis also inclu­
ded all of the medical outcome variables from the previous analyses as 
predictor variables •. Figure 2 shoWs a temporal composite of the seven 
discriminant analyses'. Remember, each of the seven analyses was com: 
prised of a different sample of the cohort. That is, those mothers ln 
the "high" gy'OUP in the pregnancy complication variable analysis were 
not the same (necessarily) as those in the "high" group for delivery 
comp 1 i cat i onsC".'~ 

\' 'I' 

The figure and schema used to "lash" together the seven analyses 
'\lto inclClde the "outcome-over-time" interaction wel~e used here simply 

to approximate some causal paths~ Thus, they are intended only as. 
instructive speculation. However, it seemed defensible on the basls 
of this speculation and of the existing~literature to develop a taus~l 0 

model which may then bl= further analyze~"ia exploratory path analysls 
procedures. 

Generalized Model for Outcomes During the First Year 

An initial generalized causal model was developed on the basis of 
these previous analyses and extant literature. Figure ,3 presents the 
model. Each square box indicates a measured (observed) var.iable. 
Because all variables 1.n this model are measured this is an observed 
moJ:lel. Table 3 presen'ts the full variable names for all variables i.r--,~''',.,. 
the model. Double-hea'oed arrows, in the system indicate that two vat-,.'abl¢s 
are correlated. A uni~directional arrow indicates that there exists 
a one-way I causal. I reTationsbip between the two variables. All the '-, 
variables in the left column are considared to be inter-correlated and 
will be referred to as independent orXvariables. In the two final 
mode 1 s, .doub 1 e-headed arrows wi 11 be drawn on ly where a corre 1 at i on 
exists that is significant at the .05 level. Although this notation 
greatly simplifies the pictorial versjon of the model,~~t,;;j!§ important 
to keep in mind that all varaiables in the left column correlate freely. 
In the initial model the unidirectional arrows whiCh le~d to the depen­
dent variables without a causative variable indicate the 'residual ' 
variance of the· dependent variables. Highly correlated independent 
variables (exogenous) make it difficult tojdentify causal inferences 
sir{e~e path' estimates can differ dramatic~lly from. one ~ampl~ to. another 

,.(Asher, 1976: Deegan, 1972). However, Slnce multlcolllnearlty 1S a 
problem arising from the instability of sample estimates, maybe the 
Danish cohort is not so much at risk. Deegan, (1972) has shown that 

. large sample"size can reduce the impact of collinearity~ N~t only do 
we have adequate sample size, we:.:ar'e also able to draw multlple samples 
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for IIcross va1idation ll purposes. 

c, In complex models such as the one presented here, the distinction 
between independent and dependent variables frequently is blurred. In 
the present models the Y variables (pregnancy complications, delivery 
complications, birthweight, neonatal neurological and physical scores, ' 
and the first year outcome measures) are firmly embedded in a known 
time frame (see Figure 3). The X v~riables have an undetermined time 
of impact and, in many cases, probably have ongoing impact: For con­
venience, all variables describing pre-pregnancy medical conditions 
are considered IIXII variables even though their temporal characteristics 
may be known and invariant, e.g., negative data on previous pregnancies, 
or pre-pregnancy health. In a model based on;a large-scale observational 
data base such as the present study, the resi~ual variance will likely " 
be quite large, while the lIexplained ll variance will be relatively small. 
This is primarily due to three factors: 1) the relative homogeneity 
of the group with respect to initial prenatal care, 2) the extreme 
heterogeneity of the sample population on all other variables, including 
social influences and 3) effects of distribution. 

Model Testing and Fitting Procedures 

The generalized model was applied independently to each of two 
random samples (N=400) for which models were to be tested and modified. 
The two samples used in the path analyses are mtssing data corr.elation 
matrices as defined by Cohen and Cohen (1975) utilizing pair-wise 
deletion of missing data (minimum n=349). 

Tests for~o~dness of fit. Several statistics and measures 
have been utilize to describe the extent to which the specified model 
is an '!,ccurate descriptor for the input data (see McGarvey, 1977). In 
this study, the measures of~oodness of fit were an overall chi square 
test (testing the goodness of fit for the entire model) and the standard 
errors of individual parameter specifications (for the significance of 
each coefficient). The closer the chi square value is to the degrees 
of freedom for the2model the better the indication of a good fit, i.e., 
the ratio of the X value to the degrees of freedom should be minimized. 
The path coeffi~ients should be SignificantlY different from zero (typi­
cally measured ~t the .05 level in this study). J 

. 'v' 

Model modification: the elimination of nonsignificant coefficients. 
An examination of the standard errors of the coefficient reveals those 
which are statistically non-significant and are considered to d~tract 
from the overall fit of the model. In subsequent tests of the model it 
is possible to drop the nonsignificant parameters in an effort to improve 
the overall model. 
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Model modification: the addition of new coefficients to be 
estimated. Two primary methods have been suggested Tor the rational 
additi~h of new paths to models, both involvin~ information derived from 

athe LISREL solution. The residuals of the equation can be examined to 
determine the pattern of data poprly fitted to the model (Be',ltler, 1980) 
and the first order derivatives of the equation may al~o provide infor­
mation about specific patterns of lack of fit (Sorbom, 1975). 

II 
,5: 

Model modifications were undertaken cautiously since there are 
a number of pitfalls possible in such a post-hoc procedure. When modi­
fying a model to improve its fit to the study sample, paths may be added 
or deleted. The elimination of paths increases the degrees of f2eedom 
for the model. The addition of paths may decrease the overall X when 
that addition improves'the fit of the model. 2Thus, adding and deleting 
paths can contribute to minimization of the X /df rat~o, Which is the 
best overall measure of an improved model. 

;;;"~ 

'\\ 
The development of two models permits some comparison~ of variable 

relationships across models. The path coefficients comput~d in these 
analyses are unstandardized. Asher (1976) indicates that while it is 
common sense and not formal rules that provides the best guides to deter­
mining whether to use standardized or unstandardized estimates, he does 
advise that when one wishes to make comparisons across subsets of data 
unstandardized coefficients are appropriate since they are immune to 
the effects of the different variances in the same vartable that may 
arise due to subsetting. Heise (1975) points out that due to its 
dependence on population distributions, standardjzation is to be avoided 
in comparative studies of different populations or in longitudinal studies 
of a changing population. The above is academic if one uses the correla­
tion matrix as opposed to the variance-covariance matrix as the basis 
for the analysis, since the coefficients are actually standardi?-ed as 
a function of collapsing the variance. 

Results of the Analyses 
-:) 

The original generalized model was tested, and modified to obtain 
the best fit with the actual data from two i1~ependent samples that were 
randomly selected from the total Danish birth cohort. Figures 4 and " 
5 present the path diagrams and unstandardized<-;coefficients for the models 
produced by the two samples. Figure 6 present~the model showing only 
the paths that are significant in both models. A IIloose ll pro_cedure (after 
Bentler D 1980) was used in that identical model and fitting p~ocedures 
were applied to both samples. Thus, .. Jhe_statistically significant path" 
coefficients common to the final mod'e'ls''-''of both samples will represent 
a high probability of be'ing more than' cgance findings. Pathru ~hat ar~ 
~~statistically significant in~.only one sample carry a greater rlsk of . 
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being products of errpr vafiance specific to that sample. For this 
reason, the fOClfS ~6flhe result will be on the path coefficients which 
are significant inbgth of the final moqels. ,In.o'ne cas~, h9wever'~.ary 
exception is made to this rule because the path.ln questlon lsspe!=lfl­
cally relevant to an issue in the existing literature. 

c' 
o 

Intercorrelation Between the Exogenous IX) Variables 

The correlations dis'cu'ssed .here between the exogenOUs var,iables 
were found to be significant in 'DOth s~mp.les. Table 4 presents the 
correlation matrices for the two sample's. Sample 1 correlations are 
above the diagonal and Sample 2 correlations are below. Use of daycare 
was naturally related to .,mother' s employment. The magnitude of the 
relationship in the two s~mples appears smaller than expected (.36 and 
.49r'~"However, daycare in these analyses only incorporates information 
about institut(~onal dgycare. erevious analyses have show!).'.: that exposure 
to private daycarearrangements yielded no relationship with any of "the 
outcome vari ab 1 es stud i ed. /I 

" - II 
, ~Tbther' s age was corre 1 ated with fami 1y size; SES, and number of 

years between the index ~hild and the previously~born child •. Ihat is, 
olde~ moth~s t~nd to have,: .larger familie~,.a l~nger time s;l1ce the 
prevmus Chlldblrth, and a hlgher SIiS classlflcatlon. The reason that 
mother's age and" S~S correlate negatively is that the British system 
used for SES classification (Classification of Occupations, 1965) is 
constructed so that a higher code corresponds to lower SES. 

'Sig~ificant relationships were found between SES and wantedness 
of the pregnancy (r' s= .33 and .37). Higher SES mothers seem to want 
the pregnancy more (wantedness is sCOl~ed so that a higher-score is 
associ~ted with not wanting the child,). 

n y one 0 ,t E{vatla" es in~clu ed~showed a dir,eot 
relationship with the va,ri.able~inct:lcati,ng the .co.mposit~<i'amount of . 
pregnancy complications observed. '. The logger thespaclng from the birth 
of the previous child, tQ,e higher the pregnancy complications score. 
In addition, an indirect relationship between the mother's age and.preg­
nan~y c.omp 1i cati ons (vi a"spacing} occurs in both. sa,:!P! es. ~n prevlOus 
a'nalyses the variable mother's age has shown a slgnlflcant lOd~pendent 
effect on pregnancy complications. In the path analyses, sp.aclng and" 
mother's age are highly c,orrelated and spacing in both'samples shows 
a slightly stronger correlation with pregnancy compl'ications than does 
mother's age and prevents mother's age from manifesting anything but an 
indirect relationship with this outcome variable.' 

II 
1 
\\ 

It 
····1 

,) 

.J;: 
.;:'." ':"/ 

I) 

.... ~y~.::;;,.~~~~,~Q_­
.:-,.;:;:;~ 

t:.fJr":', _ .......... -.·-.,c:r"'"';-!-.. -' ____ ._01!11~"**'1_~ ____ ....:.-;... ___ .. '!~_,..~, 
: <;}S. <to 

'~, \!~ 
, .~ 

f 
.~ 

. If) 

'0 

o 

Ii 

178 
'0 

Delivery complications. Complications of the pregnancy and previous 
health prob1ems· in ,the mother showed si:gnificant direct effects on amount 
ot delivery compljcationsobserved in the subjects. In addition, the 
vari'able of deliverycomp,licationswas influenced by the indirect effects 
of mathet's age and spatfng via pregnancy co~plications. 

, Birthweight. Only one of the variables included in this"model was 
found to have a significant impact on birthweight. In both samples, 
multi:ple births was related to lower birthweight. 

Neonatal physical status. Birthweight, denvery complications and 
family size show.ed sjgnificant effects on neonatal physica1 status. 
It appears that family size must be interpreted as a biological variable 
rather than an environmental variable. Actually, family size must be 
interpreted as an indicator of physiological ability to bea.r addiJional 

. children as a result of having borne several other children. The"s,ocial 
effects of fami..1y size have not had SUfficient time to become manif'est 
by the end of one year. Family size is strongly related to mother's 
age, anti the indirect effect of mother:s age is partly responsible for 
the famfly size effect. The reason family size, rather than mother's 
age, shows a direct effect on the neonatal physical status of the irifant, 
may be found in an argument similar to that presented above for spacing 
an~ mother's age. Neonatal physical status is influenced in~~rectly 
by the network of variables that effects the thre~ variables that do 
impact directly on this outcome. It should also be noted. that the 
correlation between the two concurrently obtained outcome measures, 
i.e., neonatal physic~l and neonatal neurological status, is very high 
(r=.37 and .35). 

Neonatal neurolo~ical. status. This outcome variable is directly 
influenced by birthwelght and aelivery cOI11R:,lications; and it is in­
directly effected by those variables that~lrectly and indirectly 
influence each of them. 

. c One year p~sical status. This outcome, indicat'ing the physical . 
health status of t11e chi1d during the first yearJ,is directly influenced " 
by birthweight, neonatal neurological status, and indirectly by neonatal 
physical status (these ctwoconcurrently obtained measures were allowed 
tobe correlated freely in this"model).In addition, exposure to daycare 
significantly impacts on the one year health status and is indirectly 
effected via daycare by mother'$ employment. As is the case with the . 
previously discussed outcomes ,'the pattern of direct and indirect effects 
influencing th.e three variables that directly i,nfluence one year health 
status can also be interpreted as having indirect effects on one ye~r. 
physical status. 

" , C~ 

One year motor dev~lopment. Birthwe,igl1t is the only variable which 
significantly lnfluences this variable in both~amples. 

;.> 

<;:, 

t~ . . . Ml ~£~ 

...... '~.~>e' .. & :0;.; I'<t:m;';oo. l;"'~~!"~'~~~~'"""'''''~''><_':._h':''''' 



II 

\\ 

, 179 

One year neurologi~al status. No variable significantly influences 
this outcome in both samples. Whereas tne other bm one-year outcomes, 
i.e., physical health and motor development, are highly correlated .in 
both samples,one year neurological status is correlated wHh physical 
health status in both samples but with motor development in ~nly one. 
Of the three one year outcomes, one year neurological statu~ is clearly 
the one we are least able to predict usin:g the variables and measures 
available in the describ.edmodel. ; ~ 

Data Interpretation 

Since the focus in thi$ paper is on the effects of a series of 
social and non-medical varjables included in the analyses on the 
one-year measures, only limjted attention will be given to the inter­
relationships"between the purely medical variables. 

Neonatal status. The data analyses pertaining to the neonatal 
outcomes, i.e., birthweight, neonatal ph.¥,sical and neonatal"neurological 
statUs,Findicate that the included non-medical variables have no effect 
on neohatal outcomes in the Danish perinatal sample. The direct and 
indirect relationships between family size, mother's age and neonatal 
physical status appear to be mediated by biological cov~rtatescjf ~hese 
independent variables rather than by any ot the non-medlcal or envlon: 
mental covariates. This interpretation is supported by the well repllca-

o ted finding that increases in mother's age and the highly correlate~ .,) 
variable fa~mily size are related to an incr~,ased level of reproductlVe 
problems (Niswander and Gordon, 1972; Butler & Alberman, 1969). This 
relationship has been shown primarily to be caused byPiological changes 
in childbearing: as a function of these factors(Me~nick, Baker ~:1utton­
Smith, 1979)< rather than by older women or. women \'nth large famlc.l1es 
being disproportionately represen~ed in env~ronment~ con~ucive t~ r~pro­
ductive problem§. An interpretat}on centerlng on bl0log1cal medlatlon 
of the effect of family size is further supported by the fact that other 
environmental variables such as SES and wantedness of pregnancy (with 
one exception in one sample) showed no impact on any of. the pre- or 
neonatal outcomes. This finding is in conflict with the generally re­
pgrted finding ~escribed in tQe introduction ofa significant relation­
ship between soolial variables (such as SES) and pregnancy outcomEi~ 

. 11 .' . . . . .':::'" ,<, 

Two studie~ reported in the literature present findings comparable 
to those of the IIDanish perinatal sample, Le., no en~~ronm~ntal influence 
on neonatal out'omes. In a study of a complete Hawallan blrth cohort .. 
(Werner,et al.' 1971), including al} pregnancies occurring on the island 

'0' of Kauai during !Ia given time period, s6'.:ial va.riable~ such as SES and 
family stability wer.e found to hav.e no impact on perl- and neonatal out-"" 
comes. In the VJhite subsample or'the American Collaborative P~rinatal " 

(f!f?:,roject (Niswander & Gordon, 1972) unwed mothers and teenage mothers 
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showed lower incidences of perinatal mortality ~nd complications than 
did other categories of women, e.g., married women in their twenties. 
This study did not analyze perinatal outcorrles as a function of SES; how­
ever, the variable mother's education was analyzed and did not shc~ any 
systematic effect on peri,natal outcomes. The analyses presented in the 
paper presented here do not provide any evidence regardin'g the effects 
of teenage motherhood and illegitimacy in the Danish sample. However, 
a previous publication (Mednick, Baker and Sutton-Smith, 1979) found 
that a pattern of results similar to that reported for the American Col­
laborative Study was obser.vecj in the D.anish data • . , ~ 

The most probable exptanation for ~he lack of effect of environmental 
variabl~,son peri:-and neonatal outcomes" in these tliree studies may be 
that the samples',n these ~tudies in every case recei,ved through medical 
care irrespective of SES aDd other social .factors, startfhg early in . 
pregl1,grJ~X and ,1 ast i ng throughout the post-deli very peri od. I n the general 
pop'lJTat i on, OD the other hand, soci a 1 factors are known to infl uence 

I[ 
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the quality of the medical care available as well as the importance aSSigned 
by the prospective mother to accessing as good care as possible, and as 
early in the preghancy as possible (Kessner et al~, 1973; Chamberlain 
et al., 1975). On the other hand, since the studies that report a relation­
ship between social factors and neonatal outcomes involved representative",,, 
populations in which access to (l)1edical facilities mirrors that .. of so~iety':-':-;:> 
in general, it is not surprising that the relationships observed in these 
studies present the result pattern they do. 

In summary, it appears that the generally observed adverse effects)' 
of less than optimal social conditions on perinatal outcomes is largely 
mediated by differences in the ~uality of the medital facilities available 
to persons from different social backgrounds rather than by a more direct 
impact on the mother's environment during pregnancy on the developing 
f~tus. However, it should be emphasized that exceptions to this have 
been reported in the literature~ One such. exception is the black sub­
sample of the American Collaborative Project (Niswander & Gordon, 1972). 
In this sample, the high quality care supplied during pregnancy and . 
de) i very served to great ly reduce, but di d not completely do away wi th, 
the association between adverse social factors and perinatal mortality 
and ne9<nata 1 problems. The suggested reason for thi si s that theenvi -" " 
ronmenfal conditions influencing the mother through her formative years 
represented such severe degrees of deprivation or such pervasively 
aversive lif~ styles~ e:g., ~rug addiction or alcoho1ismt.that~she was 
rendered incapable of producing an optimal baby through an uncomplicated 
pregnancy, ill spite of the best med;calcare (Kessngr et a)., Q)973). 

. 0 

The Danish data in one instance supported the literature in the 
", area •. ' In one sample, lower birthweight was associated withlower}ES. 

Even if this is nota chance finding, it does notrepresept a challenge 
to the notion presented above that SESeffects on neonata," outcomes ar~ .. , 
largely mediated throughdifferentialoquality of medical treatment. cV 

. A "sizeable literature has shown that in spite of the provision of the 
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" highest quality of medical treatment. smoking during pregnancy, as well 
as other aspects of the maternal life style, will result in reduced birth­
weight (Meyer, Jonas and Tona}cia, 1976}. These adverse life style charac­
teristics are more prominent 1n lower SES groups (Yerushalmy, 1971). 
Thus, if any effect of low SES ~hould be expected in the Danish all-white 
samp 1 e, the observed effect on birt,hwei ght see~s the most probable. 

The medical treatment provided to the Danish Perinatal Sample should 
be expected to have the effect of not only suppressing the observed effect 
of social variables 'on the medical outcomes, but also of diminishing 
the predictability from preceding medical events to medical outcomes 
measured at a later point in time. This is the logical consequence of 
instituting preventive and remedial treatment in a sample which is 
studied over time. For example, since previous reproductive loss (in 
these analyses represented by the negative data from previous pregnancies 
variable) js known to be related to increased degrees of complications 
in later pregnancies (Zachau-Christiansen and Ross, 1975), preventive 
treatment was instituted in the Danish sample whenever a subjects' medical 
history included reproductive loss. Each case in which this treatment 
had an effect serves to reduce the observed relationship between this .<. 

variable and the pregnancy outcomes analyzed in the present paper. The ~ 
low plj,'edictability of the pre-and neonatal outcomes observed in bofh 
of th~ samples must be interpreted largely to be,~ fijnction of the syst~­
matically applied medical treatment procedures. The most striking example 
of the reduced predictability from earlier to later medical outcome 
occurrences is reflected by the small amount of the delivery complications 
variance that was accounted for by the other medical variables, e.g., 
pregnancy complications. Judging from the literature (Pasamanick, 1954; 
Towbin, 1978), the predictability from pregnancy complications to delivery 
complications is considerably diminished in the. two samples presented 
here as compared with the samples usually reported on, i.e., samples 
not exposed to systematic treatment interventions. 

One year status. The results of the analyses of the three one 
year outcomes are more consistent with the literature than was the case 
at the neonatal level. It is logical that this would be the case since 
the conditions of the sample d~ring the first year of life resemble those 
characteristics of infants in the general population to a much greater 
extent. That is, after discharge, the mother-child pairs included in 
the study were left alone by the project staff until the one year fo110w~up. 
As expected, the data show that the variables included in this analysiS 
account for a limiteo proportion of the variance of the one year measures. 
Consistent with ti1'eliterature cited previously, one year neurologica,l 
statusushows the lowest degree of predictability (see Table 5). The 0 

predictability of one year physical health and motor development was 
similar i'n the two samples; approximately 16% and 13% respeCtively, No 
association was noted between any of the environmental variables and 
one year motor ~evelopment. One year physical health is significantly 
influenced by one of the environmental variables '(daycare); :,exposure . 
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to institutional daycare is related to an increased incidence of health 
problems during the infanl's first year. No other non-medical variable, 
including SES, shows a significant path coefficient for the one year 
health score in either sample. The most likely interpretation of the 
relationship 15Jetween insitutional.daycare and impaired health status 
may be related to the fact that being in an institution involves expo­
sure to more infections. However, Since private daycare experience 
analyzed in previous analyses has shown no relationship with one year 
physical health (the variable was therefore excluded from this analysis) 
it could be that a more psychological interpretation may also be war­
ranted. The typical private daycare situation in Denmark is characterized 
by three to four children in one woman's home for care during the working 

. hours. Thus~ the essential difference between institutional and private 
daycare situations is that the former exposed the infant to more infections, 
since a larger number~of children are~kept together. In addition, the 
institutional daycare situation involves a higher child-adult ratio; 
thus the amount and continuity of individual attention available for 
each child over a perio~ of time is probably smaller in comparison with 
private daycare.In addition to the increased exposure to infec:tions, 
it may be that the lower degree of personalization of care and inter-
action contributes to the pdDre~g~neral health status of children. 
Werner, et al., (1971) provide som~support for this~otion in that their 
studies showed that family stability constitutes a significant positive 
influence on child health at age 20 months. 

I n summary, the ana lyses of the orie year medi ca 1 outcomes do not,> 
present evidence for the nBtion that environmental influences should 
be-noticeable at an earlier point in time if qualitativelY continuous 
medical outcomes are being a[lalYfed. The significant negative impact 
of institutional daycare on the ~hysical health of children, however, 
suggests that further analyses of the effective agents in ,this relation­
ship may produce some support for the early~ffects of environmental 
variables on infant health. ~ 

Discussion of the ApPHcati~~~t,h Analys·is 

Path analysis has b:en used inl!t:~G;~,;a~ e~fort to develop 
causal models il: a subst~ntive fielif's':';I:f{\Wl;*l(::JJ/~%';Yj1f~;few m~dels ~xist. 
ThCiS~ models WhlCh do eX1st (e.g.,;{~}!i~t~nd~l~StJ.:t~'th~~1)ks d1Scussl0n Of." 
infa~t f!10~tality in Sechrest, et ~f{';t.~~K~J:'fre:j~~ten_not spectfied at ~.~, 
th~ 1 nd~ V1 dua l~ eve ~, but at the l!~(;t~j~:g~~,~tl~);~~J,}·::-state l~ve 1. Appro­
pnate lnformatlon 1S needed at the l!~,al!Vldtl'<rr level for 1nferences 
regarding effective intervention to be: Meaningful. A'$ a multivariate 
data analytic technique path analysis has many attractive features, but 
there are several important points; that should be considered when using 
path analys.is in an exploratory mode to develop causal models. These 
cautions relate to the following topics. • 
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Dependency on Previous Data Analyses 
" 

In the"present study' a series of analyses within'Ub,e inquiry itself 
was used to help define a general mode] which could be tQ~ted by path 
analysis. The data analytic work t,b;athelped to define tne study 
variables had a profoundinfluence"oh the final causal modeling thq.t 
was done. This work, much of which would ~ot be acceptable in a strictly 
confirmatory mode, gives rise to the distinction between using path . 
analysis for exploratory or for confirmatory purposes. 

The preliminary analyses provided the researchers~with a clearer . 
understanding of~.mast of the interrelationships among the study variables. -: 
In some ways, ODE!' of the most useful functions of path analysis has been 
to provide a dj.stillation of the model. Irtan exploratory mode, path 
analysis can,c.p-e used to define more precisely a proposed causal model 
and subseque:rtly to modify the model until it provides 'an accurate 
description;Of the data. Cook and Campbe'll (1971) allude to this 
procedure."Bentler (1980) and Kenny (1979) provide some guidance in 
model modjfication; but the literatu\~(~, has largely ignored the explora­
tory capabilities of current path analysis procedures. Ii; may be that,. 
many publis~ed path analysis studie~ are more exploratory than .is readily 
apparent from the fi na 1 models that "are presented. 

Distinguishing Explofiator"Y and Confirmatory Models 

The tempt at i on to confuse exploratory ,?-nd confi rmatori~m9de 1 s 
should be resisted. The model presented in j:his paper is exploratory 
and should be considered a first step toward a c~usal model,in this field. 

~, . , LI' . 

Two factors clearly identify the exploratory nature of this 
model building study. The first is the fact that in general the model 
was developed on the basis of5-"statistical analyses within the inquiry 
itself. The second factor ~s that the,initial general mridel was 
f!1odified,. based on the results of previous. tests~~~toimprove the match 
between the mode 1 and the data. , Although the total number of parameters 
change'd was relatively small, the model was nonetheless modified; thus, 
jtcannot be consider,edfonfirmatory. In an 'exploratory context the 

. data analysis strategies~andotltcomes can be very different than for 
confirmatory analyses. While a certain level of "data snooping" is 
necessary and desirable in exploratory model building',,,the final model 
that is developed can be presented only tentatively. Other researchers 

. must be encouraged to test the model in vCiriousways, e.g., testing the 
same model on alternative populations or defined subsets, and redefining 
variables and constructs. Once a model has been proposed in a f,'Jeld, 
researchers can examine the mode] in toto or analyze smaller models 
within the general model,depepding upon their particular research in­
terests. Exploratory model building must, by necessity,Oprecede confir­
matory, effortsi n, many areas of soc; a 1 science and educationl " research. 
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Defining Appropriate Endogenous Variables 

The present study resulted in a model that consists of observed 
measures. While some effort has been made to construct latent variables, 
the usefulness of this activity for the one year medical outcomes came 
4nto question. While under many circumstances the identification of 
latent variables or factors is desirable, the present study utilized 
dependent variables that Were essentially the variables of clinical 
interest. The medical complication scores were derived from informa­
tion about both the frequency and severity of study variables (in a 
sense the latent variable was constructed prior to utilizing path 
analysis)~ However, causal modeling for one year infant outcomes in 
the Danish cohort study is but our first step. Further analyses will 
involve causal modeling for an array of longer term outcomes over a 
period of 19 years for both mother and child. While the measures of 
the endogenous varibles are clinically valid and adequate for the one 
year model, respecification of the measures empirically may provide 
additional reliability and sensitivity when they ar~ used in models as 
variables predicting toward longer term child and mother outcomes. 
Analyses prior to making the causal model explicit will help define the 
factor and structural sets that will constitute the observed meCisures 
defin~~g the latent variables. Such a procedure is in conformance with 
suggestions by Bentler (1980) and Kenny (1979) in applying path analysis. 

Identifying the "Operators" in Exogenous Variables G 
In the application described here the outcomes of interest were 

principally medical and physiological over a relatively short temporal 
span. However, as indicCited above, the remainder of our project involves 
an array of complex outcome variables over ~. 19 year period for both 
mother an~ child. The functions and operations of most of the social 
variables to be included in this,part of the study are complex; so, tOOt 
are their causal implications atthe individual level of analysis. ,Thus, 
analytic attention will b'e devoted to identifying the specific structures 
(operCitors) within a variable that implement a causal relationship prior 
to makiQ,gcompbnents of the causal model eXRli.pjt. Analyticoissection 
of th;§ Operators and caus9.1 re 1 at ions i s arr~jmportant precursor to path 
analysis (Heise, 1975). ':!o~ '5 " 

SpeCial alJalytic attention will be g;veri to three problems that 
we have identified from the analyses described earlier in this paper 
as having particular importance in making causal inferences over a 19 
year period, across many and "differing en route variables. The problems 
are mentioned here simply as additional instruction to the re.ader. 

Identification of the differential functions of a variable over 
time?: For example, mother1s agererCite$ strong1y to pre- and perinatal ;=-::= . ',;,.'::' ;?I"';.> , ..J . • 
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!l 
conditions and at the same time it covaries with the psychosocial, attrci­
butes of the mother that influence post-natal development of.~he ln~ant. 
Thus, very likely, mother's age will ha~e t~ be treated as,~~,~a,slgnal 
of biologically related pregnancy c~mpllcat1ons a~d as an ~nd1~atl0n 
of the potential influence that soc1al and .parentlng expenences have· 
on child and development. 

Det~rmination of the relevant attributes of variables that ate. 
globa. ar1a es 1 e mot er's age appear to unction ~fferen~ Y 
during the different temporal stages. However,.other soclal varlab~es 
are so global that different aspects of the vanable ma~ be respons1ble 
for the correlations with the different outcomes over t1~e. For ex~mpl~, 
socio-economic status (SES) is a single sc~re ,scale ,a~d \S based pnmanly 
on occupational considerations. However, lt 1S concelvable that t~e 
attributes subsumed under SES, e.g., neighborhood, level; of educatl0n, 
appearance of the home, value predis~ositions o~ the parent, etc.~ , 
differentially impact on outcome var1able~ at d1ffere~t tempor~l ,Junct1ons. 
The importance of breaking the global var~abl~s down 1nto suborH~nate 
structures as a precursor to causal model1ng lS clear; so, tOO,lS the, , 
necessity to ensure that the data base will provide access to such speclf1c 
elements. .; 

Identification of variables that are moderators of causal re~ation­
ships. e ave cae th1S 'sensit~zation" a~ a spec1a fprm o! 1nter­
action. While hierarchical regress~o~ analys~s appea;.s ad~q~ate,fo;. 
identifying interactions,amongst crltlcal var1ables, sensltlzat10n 
is a special form of interaction requiring ad hoc analyses to ~erret 
out causal associations. For example, let us say that ~he varlable 
"materna:l smoking during pregnancy" appears reas~na~ly 1nde~en~e~t of 
the vulnerability to anemia and reflects nostatlstlcally slgn1flcant 
relationship with longer term i~fant he~lth. ~o~ever, the pr~s~nce of 
maternal smoking coincidental w1th anemla senslt1zes the cond1tl0n 
sufficiently to produce heightened vulnerability now and la~er o~. In 
effect, direct attention to th~s type,of pr~b~em serves to 1~ent1fy 

. constellations of variables WhlCh deflne cntlcal subpopulat1ons that 
might otherwise get lost in the v~riou~ residual and ~rror terms. 
More importantly for causal model1ng,lt helps to d~if1ne new operator 

=? variables that are combinations of aspects of ~w~ (gr even more~ 
variables for inclusion in the model at a speclfled temporal pOlOt. 

',,:, 

Gross-Validation 
Cross-validation strategies should be designed to maximfz'E! their 

usefulness to both the researchers and t~e;~ auo.ience. In an _e~plor..,a­
tory mode ,the validation st~ategy of Sp;l~ttlng a ~ampleo~ drawlng 
several random samples prov1des only 11~1~ed ~ew lnformat1on to:he 
researcher. More frequently, model modlflct~Jon procedures tend to 
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highlight \andom differe~ce~ between samples. While these random dif­
fer~nces mlght have heurlst1c value later on when using model confir­
matlon,procedures, a~other s~rategy in the exploratory mode might be 
to defl~e,subpopu~at1on~ of 1nterest on which the model can be tested 
and mod1f~ed., Wh1~e thls~trategy does depart from a straightforward 
c~oss-val1datl0n, the researcher will obtain more useful information. 
Dlfferences that occur between the population and the cross-validation 
subs~mple may reflect random fluctuations or real differences and can 
provlde a useful ~ource for generating additional hypotheses.' This 
proce~ure would sldestep the longstanding criticism of cross-validation 
that 1t shguld not be done on the researcher's original population. 

Study Type and Data Treatment 

Since ~he purp~se of this paper is to describe an application of 
p~th ana~ys1s techDlques ,to a prospective longitudinal data base j .. one 
f1n~1 pOlnt should ~e ralsed. The Danish cohort data base constitutes 

}l.dpch res~urc~ of ~nformation colle'tted over a lengthy period of time. 
Wh1le longltudlnal 1n nature, the data collection is in the main ex 

_post f~c~o. T~e tec~niques used here are sufficient'y robust to ~rovide 
·only ~lnlmum dlstortlons: Ho~ever, the actual application of path analysis 
techn1ques formall~ requlr~s 1nterval data. The Danish data base~oes 
not ,meet that requlrement1n all cases; it was necessary to treat some 
ordlnal data items as,inte~val. ,As~er (1976~ and -Wilson (1971) indicate 
that suc~~reatment wl1l Yleld f1ndlngs that are inconclusive since 
some leg1tl~ate transformations of the ordinal observations will reverse 
t~e conclus1ons reached. On the other hand, in sirigle equation regres­
SlO~ cont~xts, Bohrn~tedt and Carter (1971) and Labovitz (1967, 1970) 
a~vl~e go~ng,ahead wlth model testing and parameter estimates. Their 
f1ndlngs lndlcate ~hat,ordinal data c~n be analyzed by techniques 
that formally requlre lnterval data w1thout any serious distortion • 

The above, coupled with the fact that we are using path analysis 
as an exploratory r~ther than confirma~ory technique, might suggest 
that other less s~rlngent ~ausal mode11ng procedures be investigated. 
p~ocedures emploY1ng 10g-11near or 10glt-linear models might be con­
sldered· (Haberman, 1978; and Bock, 1972). These procedures permit 
analyses of multidimensional contingency tables and thus do not 
formally require interval data. ,. 
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Table 1 
U 
l! 

(j 
Variables Included in Analyses of Neonatal Outcomes for the Danish Perinatal Sample " f~ 

Antecedent Variables I, 
Social data on the family 

.S~S of family at birth of child 
O-Mother's marital status 

Mother's ag~ at first birth 
Mother's ag~ at birth of 

index chi l'd ,\ 
Father's age at bi~th of index 

child 
It' 

Family structure dlli 

Number of older s1911'hgs 
Spacing of ol~er siblings 

Wantedness of pregnancy 

Medical factors 

Negativeoutcdi11es of previous 
pregnancies 

Mother's pre-pregnancy health 
Parity number 
Menta,l illness in mot,her 

.. 

"~'il {,f 
Mediating Variables 

'~,d!.--;; 

Preg~~ncy cpmplications 

Delivery complications 
';"J' 

" 

" 

'-;7 ::::: .,,\ 
c 

!.> 

Outcome Variables 

6 Neonatal physical health 
status 

Neonatal neurological 
status 

Birthweight 

o 

I 
0, 

i! 

If 

"II ! 
II, 

, =', 

II 

f , 
n~! 

~-! 

II 
~ l 
I 

I 
11 
Ii 
H 
.il 

II 
11 

~ t 
I 

r 

'" 

:;J 

, ~) 

, 0 

.~"'" , {) 
" .';, 

~;'l 

" 

"" 

"I 

'r:; 



I" 

~ e,', 
~... '; 

't;;. 

'0 

,r,,' 
'I" · r 

'!::I- • 

o 

o --------------~--------------------.--------------~~--------~------ '- -'-~.-.----,.-----

o 

~J 

'" H '="--If,®)-~'-~~;;a:=\ ":-~---,;:(j:'---:-'-"~-"o:;::='-'"""'?---:::-'-~"---""""""@'::"t """""' ..... ""=~""'O=I ~=""""""""~~-rO~.'" ,-,---,~-.",--'''.,-,- _.,w.~_'"'~~ __ ~_,_,.,. __ "'"'''=''''-= !'[ 

)

1

1

, ,0 · 0 0 r 
"?'" II.~ = ~ 

1
1 go 5'9 Table 2 it(;,. I,,! Illl 

r'l Variables Included in Analy~es of One Veal" Outcomes for .,the Danish Perinatal Salliple , 

U Antecedent Variables ~ Mediating Variables· Outcome Variables ~ 
1.:)1 Soc i a 1 data on the f ami 1 y So'C'i a i og i ca 1 .f actor ~_ On e yea I" phys i ca 1 hedit h I~ll 
I 1 status , . 

all SES of family at birth of <;:hild SES of family at ch~ild's one One year neurological ~ 
II Mother',s marit,al sta,tus b'thd f t' , I! )j , year, 1r ay unc lomng II' 

tl,111 Mother's aoe at first birth Child's home envirorlment '0 One year motor development '11"1' 
'I 0 Mother's age at bi~;thofinde,x <, Mother's work" funct,ioning 

I'! child ' Child's exposure to day"'care 
. Father's ~ge at birth of index ~ n chi 1 d 0 P arenta l' hea\th '=OJ Ii 

1
1.1,· rami ly stfucture' data Mother's post-partum pfiys i ca 1 I!l 

condition ,10 ! 
1,j Number of older siblings Mother's miental illrless r.,l 

·tl Spacing of older siblings ,j,,, 0 H 

,ll'lll t"J'j 
t Waritedness of pregnancy "'" (; '" ~' t 

" 1, Medical factors L 

Outcomes of previ ous pregnan~ i es ,;;;" (I, tl 
~~~~~~~ ~yp~~~~~~~~~~ ~~ shea lth ~ -'5 '~~f:2}C' ~ fJ 
Delivery comp\licati~ons II 

- I" ~mm~g~b~cal e:am score ~.," ~ 0 "" II 
• 0 ~ I " Neonatal neurological exam !core " 

1 e ,,- ~ , ~ ~.~" I : 
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6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

, 15. 

17. 

Glos'sary,:of SymbolS of Variables, 

Nexib ~ Spacing to. next oldest sibling 

Moage _ Mother's age at bi rth of index ch i 1 d " 
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.~ ,; :,"':' _.' () . r. '--

Prev Health _ Mother's pre-pregnancy health problems:: (scale 0 ... 4 rating 
severi ty of -.:j 11 nesses) . ;.!I ~~ < 

(_) data _ Negative data fhrill previous pregnancies (~mount of pY'evious 
reproduct i ve loss) "". ~. I' 

SES _ Socioeconomic status (measured at one year),' low score = Hi SJ;S 
(British Classification of Occupations, 1950)= 

Daycare _ Institutional dayca~e during first year 

Mo Emp-"MQther employed during ·first year ,', ;:' , 
!) ,;i.., , 

Famsize _ Number of older siblings'alivec,at biy'th of index child' 
" ' if 

Wantedness _ ~hether or not child was wanted at first hospit~1 V~i5~~' 
(higher score = less wanted) \. ~l-\, , . ~r~ 

U rb aIR ur 1 _ Urb an v s. rural home a ddv:ess of i nf an t (h i gher score A!;!J!'?1) .) ""-.-/\ 

PC _ a weighted score for pregnancy complications (nigher ·score =~, 
more complications) , i" <:\~) : 

.' 

MB _ Multiple' b;rth~ (::twin or triplet) 

DC _ awe,ighted score for delivery complications (Iligher score = 
more complications) D " 

BW - Birthwei~ht\ 
":~''6 

NN a we-fghted score for neonataln~urologiC'at complications 
(higher score = more complications) 

NP a, weighted score for neonatal physical complications (higher' 
s§ore = more complications) . 

. ,; 
'L-

1 yr. Fizz,..,i~~we"'lghtedscoV:Je for one year physical health status 
. (higher score = more compli~at;ons) 

• 0 • 

1 yr. Neuro a weighted score for one year neurological status 
(higher score = more complicatiQns) 

(.~ , 

... :}l wei ghtedscore for one year motordeve 1 opmenta,l status 
1 yr. Motor 

,,"(higher sere ~. !Dare complications) 
-, -~' 
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I" ~yr lyr lyr Nex Ho Pre Pre Pay Mo 
(.! 

., PC MB DC BW NN NP ~izz Neur Mot Sib Age [ll 'Preg SES r-are Emp FS Want U/R 
Pregnancy Complications (PC) -- 12 18 :tOO 06 07 02 03 04 30 27 07 08 f-TZ -02 -03 00 -13 02 i . -. c 

" 

Multiple Birth (MB) 04 -- 04 2,~., 06 fJ7 05 -04 14 qJ 03 -06 -02 03 -05 -03 07 -03 -06 
.;;: I " 

Delivery Complications (DC) 19 14 -- 10 19 38 17 23 21 12 13 13 06 -03 03 -04 03 -09 -08 1 
: 

" u 

~ Birthweight (BW) -O~, -20 ~07,1""- 32 f-30 19 -OZ -25 09 J,f 00 -03 -10 00 10 02 03 03 

" !! " Neo-Neurological (NN) 05 14 23 :-32 -- 53 18 1(,20 17 -:05 -04 07 -02 05 -01 06 1:03 -11 -05 
'J 

I :6::::-

'Neo-Physical 
'1 

(t~P) 09 11 37 -29 51 -- 27 20 26 :-05 01 08 -08 02 00 -02 13 -07 05 
a 

I 
{) 

"One Year Physical:;'J (lyrFizz) 04 02 03 -21 22 10, " 33 33 -10 -13 00 -05 11 23 14 -03 07 -09 --
., I'~ U 

.' 

One Year Neuro1a~cal (lyr Neur) , 04 1-03 05 08 11 13 19 .,-- 29 -OSi -03 04 -06 e
, -;:-(n 07 06 01 06 -02 

;;;. 

(' " /'" 
, 

, f One Year Motor (lyr Mot) 03 12 :10 ..... 25 2,3 "25 19 06 -- ';';lil -05, -06 -05 -12 03 00 '-05 02 -06 
\;. !I 

';:< 

., 
::? i" I Spacing to Next Child (Nexsib) 2l" 00' 07 03 05 10 07 05 q 04 

d 58 05 13 -05 06 05 :-05 01 -06 
~f-

~ 

oJr , .' -
Mother's Age (Moage) 19 01 18 12 02 13 1-06 12 05 53 --' 11 '29 -32 00 -11 "30 -16 

"07 I " " cO 

" Pre\dous Illness (Prei1l) 09 ~06 21 04 11 08 09 00 Q9 11 12 -- 10 01 ';';05 -07 -04 -14 -04 J!J~' 
! ." ,·c 0 

1.1... ... ,5 
., ... ~., 

.t.t1:;;::,,,.-,:,:;:: 
" 

~ret;f°us Pregnfincy (Prep reg) 09 '07 07 1-08 06 I"'O} 10 07 15 .27' 34 03 -- -03 -02 -11 14 01~ ,~JP' 
ro ems 

~ 

r,) 
·0 

'0 ". " ". 1\ 

One Year SES (SES) , -05 1·05 ..... 08 ~20 0.2 04 16 01 03 ·-09 -:.36 -07 -01 -- . 02 18 09 33 ',' -06 ~') 
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Most longitudinal rese~rch projects involve relatively long periods of 
observations of their'lsampl es wi th measurements taken at at least two poi nts 
in time. Long periods of observatio,n often lead to consid,erable attrition of 
subjects and make attrition a major problem of longitudinal research. Two of 
the reasons attrition occurs are: 1. Respondents may refuse continued par­
ticipation in the project, perhaps because they get tired of repeated 
questi ani ng; 2. ,Cohort members move, change names, go, to jail or menta 1 , 
hosp,ital or die. In our highly mobile society, it is Tikely that moving will 
be the cause of a large portion of the attrition in any one project. Because 
of the difficulties inherent in tracking mobile cohort members, and because 
of th~ expense in reaching them for questioning in their new locations, they 
are often dropped from the cohort. . 

Q 
(', 

Since certain types .ofindividuals are more likely to refuse. continued (J 

parti~.ipation in a longitudinal project, and the disadvantaged and single­
parentJamilies aremore likely to be difficult toloca;te, attrition from the 
sarnpleis not a randomly distributed event. Thus, generalizing from a cohort " 
where attrition of q cOI],siderable number of cases has occurred is likely to, 
~e,S.Ul.t. i~.err.o .. rs.· ?f.\\\\interpretation. Such e~r.or .. s :'.'are. pi3.rticular~yp.roblemat. ic 
In pursulng certaln\types of research qUestlOnSiless problematlc for others. 
Thus, if we areintelrestedin the ,incidence of delinquency or mental illness 
in a long.,.term 10hg;~\udinal sample (as repre'sentative of a .larger population) , 
attrition beCOmes p,ar"-ticularly PJ'oblematic. Our measure of incidence will be 

;; biased. to the extent that attriiion has not been a random event. If we are 
,studying deljnquency, it is especially likely that individuals who are at the 
greatest risk for becoming delinquents (those who are from poor or single­
family homes) willal so be those who drop out. 

In sp4~e of attrition, we, may be able to study problems that are appropri­
ate to the composition of the remaining cohort. Thus, i,f intact middle:"class 
families tend to remain in the sample, we could stLldyantecedents of delinquency 
whi ch are specific to thosefamfl i es. 

Because attriti on.is perceived as such acritica 1 problem in 1 ongi tud ina 1 
research, much care and atteritionisusually devoted to how cohort members are 
handled, at theinit-;al contact and how they w11 1",befol1 owed-up through time 

"so as to minimi~e l~ter ~ttritiori. Longitudinal fese.jrrchers havede.y~loped a 
v~ ri etyof tech~'itques designed to ll1ilJ;imi z:e suBject loss . >Someof these tech-
mques are descn~bed below ... ' . ",. 

i ~ ~"'~ ,0 " , 

~ "0 LW 0 
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In order to identify some of the ways that researchers in the field have 
minimized subject loss, we conducted an informal survey among the longitudinal 
"researchers with whom we had been corresponding. The surv~y explored five 
areas relating to subject identification, retention and foVioW-up. Specifi­
cally, respondents were asked to de~cribe ways of: ~' 

1. Identifying all members of a population 
2w Locating these individuals 
3. Convincing subj~cts to participate in the study 
4. Laying the groundwork at the initial contact for successful follow-up 
5. Ensuring participation at follow-up 

The suggestions which follow come from one or more of the 74 individuals 
who returned our questionnaires. While no information is available regarding 
empirical tests for most of these suggestions, they at'e~presented here in the 
hope that they will ;penefi t future 1 ongi tudi nal researchers. 

Identi fyi ng Members jOf a Popul a ti on 
Ii 

Most suggesti9ns for methods of identifying members of a population re­
volved around the ,use of existing records or registers which ,form part of the 
public domain. While many of these registers are not represe~ntative, they can 
be useful fot" specific purposes. These registers include: 

1. Telephone books or ci;ty directories 
2. Lists from the census 
3. Postal rosters 
4. oSchool rosters 
5. Organization membership lists 

• 6. Registers of births 
7. Marriage records , 
8. Other vital statistics records j 
9. Medi ca 1 records, hospi ta 1 and psychi a tri c record~? , 

Other recommendations involve contacting key informahts who could identify' 
members of a population of interest: for exampl~, obtaining lists of pregnant 
women from their physicians, or lis1;,s of members of an or'ganization from key 
leadership. 

Techniques which were likely{to reach a haphazard collection of individuals 
were also described. These involved attaching message cards to door knobs, 
knocking on all doors in a chosen community,mass mailings, radio messages" or 
identif,Y'ing some event WUi!;h members of the population would a,ttendand contact­
ing them there. Finally, taHdog to historical and genewlogicalsocieties whose 

'members are familiar with different ways of locating and identifying indiViduals 
was proposed as a potentially fruitful source of new techniques to locate popu­
lation meJ1lber~,. Methods such, as the;:;e do not yield representative samples 'bul 
maybe useful in identifying hard-to;;;find populations (e.g. identical twins). 

• b. .• 

~ 

Locating"Members of a Population 

Survey respondents suggested four ways of 1 ocati ng samples: 

1. Through ,records. Some, of the types of records' which survey respondents 
found useful in lpcating members of their cohort included: 
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a. 
zations); 

b. 

special directories (e.g., directories of professional organi­

insurance and claim records; 
c. 
d. 
e. 

draft board and mi 1 itary records; 
IRS searches, and 
state drivl~r's license records 

2. ~ conta~ting agencies. The types of agencies suggested varied a 
great deal dependlng on the nature of the project. However, these included: 

and $10 

a. school s 
b. churches 
c. post offices 
d. alumni agencies 
e. credit bureaus 
f. places of employment 
g. corectional institutions 
h. the armed services 
i. labor unions 
j. professional tracing firms- (which are said to cost between $5 

per name). '~ 

~. ~ conta.cti~gfriends, relatives, employers, others. Additional individuals!w 
are llsted as potentlally of help in locating subjects include:" 

a. }lei ghbors 
b. police chiefs 
c. physi ci ans 

4. ~ writing to the subject at a previously known address or telephpne 
ry~mber •. ,!he ma~l ~ec:~nique is likely to yield information on any new address 
IF certlfled mall lS used or if mailings are sent bulk mail with address 
correction reqQested. 

Convincing subjects to participate in the study, setting the stage for 
successful follow-ups and ensuring continued participation 

n \). 

, ,!he most consistent finding of this portion of the survey was the extent 
to w~l~h res~arch~~s stress the personal touch in appealing to subjects to . 
partlclpate ln thew study, both initially and at follow-up. 

f . A typi~a.l suggestion for convincing subjects to participate was that 
.ofwarded by o~e survey respondent: "We have found that taking the. time to 
10 orm t~e subJects about what ~ou are doing and why, and basically lettin 
i~em know how 'hUCh you" nee~ thew help~ is the b,~st method--better than pa~ing 

e~h even .. Te best POSSl ~]e method 1 ~ to interest them in what you are doing 
~Ot eYtwa~tto be part of It and feel l~ is relevant to their lives and 
1~ ere~ s .. Another researcher no~es that: " ••. We have spent quite a lot",,}of 
tlme 11steOlng to people. In some "cases,we have had Christmas presents­
letters, e~c., f~om ~eople who came to see us as resources for their liv~s 
T~e ,efsent1al thlng lS to recognize that people inlongitudina1 research, ~n 
w 0'!large d~mandsare made, are not 'research subjects' and should not be 
manlpulated.' Thus, the personal touch is urged as a method of getting people 
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to ~·articipate in longitudinal .studies. Perso~al izing requests for pa~tici­
pation in the study is deem7,d much more effectlVe a method than

U
appeal1ng to 

individual~' altruistic motwes. O,ne researcher c~nments that appeals bas~d 
on somewh~~ abstract humanitarian goals (e.g., soc1ety can better plan serV1ces 
for the ~ntire population of older people if we can accurately "understand the 
pattern~~9;'1~ behavior) do not help as much as personal.app:als (e.g.~ plea:e ~e:p 

'me; we ar'~ trying to do a very thorough and a~curate Job 1n collect1ng th~s ,In. !! 

formation and it would hel p me tremendously 1f you would consent to partlc'lpate.). ' , " 

Similarly, the personal natur,s of the initial contact was stres~ed as the' .. 
single most important"element to ensure successful follow-ups. Cont1nued personal 
contact is also viewed as important. One study respondent notes: ':We have found 
that,the'more contact subjects have with us, the more they are wl111ng to con­
tinu~ participating in follow-ups. I think this is l~rgelY beca~se we tr:at them 
witWrespect, appreciate their.assi~tance, arrange.th1ngs at thelr conven1ence 
and'rd.nform them of our results." Blrthday and Chr1s~mas cards, persona1 letters 
of thanks~ long distance telephone calls between Chnstmas and ~ew Year s~ regular 
phone contact every three months are some of the personal tech~,ques ment10ned 
here. • 

In addition to invoking the persona~~ouc'~, two .other ~pproa~y incrE:ase 
subject cooperation. These include prov1dlng 1ncen~lves.(11sted oelow) and 
making it easier for subjects to participate (descr1bed 1n a subsequent para-
graph) . 

The incentives suggested range from mot'letgry payment to the p~Qvision of 
some free service, such as a free medical examin~t'ion, fr~e co~nse~lng or .free 
speech and hearing tests. Some res~ar~hers men~loned glv1ng glft~ to s~bJ~c~s, 
providing them with magazine subscrlptlons, tak1~g ~hem on excurS10ns, 1nv1tlng 
them to conferences to share results of the study wlth them and, of cour~e, , 
providing reports of study results. Finally, one researcher n~ted that 1n hlS 
project, research staff occasionally do favors for elderly SUbJects, such as 
giving them rides, getting medicine or food, etc. 

" t, 

Participation,i s al so encourage~ by being a~co~odating to the. subjTcts' 
needs. This included working intervlews or exam1natlons.aroynd sub~ec~s 
schedules and geographical locations, picki~g up and dellVer1n~ SUbJects, and 
going to their homes or offering to pay thelr expenses, even Imnor on.es such 
as parking. 

All of this personal contact and effort to maintain as close to intact a 
sample as possible is time cons~m~ng and expensive. Not~s one ~es~arch,~r: 
uGranting agencies must be sens1tlVe to ~he c:o~tlY and t1me-consumlng.probl~ms 
of sampl e retention and must filndaccord1n~ly.' Researchers from thelr end;" 
must be sensitive to the importance of laYlOgthe groundwork f~r folloW-ups II 

and the importance of maintainifig as complete a samp~e as poss1ble.In the Q 
following sections we will discuss the efficacy of dlfferent types of follow- on' 

up techniques.' 

Follow~up technigues 

Several longitudinal researchers, awar.e of the criti~aljm~ortance o~ 
efficient follow..,up procedures in the maintenance of a sClentlf1call~ val1d 
sample, have themselves researched the efficacy of follow-up technlques. 
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In addition to studies which have examined the effects of volunteer bias 
(Rosenthal & Rosnow, 1969; Cochrane & Duffy, 1974) there are a number of inves­
tigators who have looked at the effects of respondent non-participation in 
longitudinal follow-ups and the efficacy of various follow-up·techniques. 

Paikin, Jacobsen, Schulsinger, Godtfredsen, Rosenthal, Wender & Kety 
(1974) examined the characteristics of the group of individuals who refused 
participation in a longitudinal~study of adoption. Because of the particular 
nature of the data base from which these investigators identified their subject 
pool--the population registers uniformly maintained on Danish c;tizenQ-it was 
possible to conduct statistical tabulations of characteristics of "refusals. 1I 

Some of the demographic characteristics which differentiated between partici­
pants and refusals inclu,ped: marital status (more unmarried refused), parental 
status (non-parents refused more often) and social class (significantly more (J 

male refusals were categorized as being in the lower social classes.). 

Iri addition to studying c~aracteristics of refusals, these researchers 
also studied the tenacity of the refusals in the face of repeated attempts at 
persuasion to participate. Th~se repeated attempts were conducted over a period 
of several years. Neither financial incentives nor the personal touch,which was 
described in earlier sections as so effective in maintaining a sample, were suc­
cessful in convincing refusals to participate in the study. 

What these data suggest is that continued attempts at persuasion to par­
ticipate in a longitudinal study do not yield an increased participation rate. 
However, to the extent that thf€se data are genera~izable to 'other studies, it 
appears that even a substantial initial refusal rate (20% irl this study) only 
impacts specific determinants of the representativeness of the initial sample. 

(1 

Severa'i stUdies report on the</easibility of tracing~espondents in 
longitudinal studies. ,Mitchell and Jackson (1978) tracked a sample of British 

","school children after a fifteen year lapse in contact. Th'ey decided to concen­
'trate on the most atypical children in the original sampld! since "the chilciren 
~~1th the 'most problems' might also be the most mobile" (f>. 510). Five percent 
of the original sample were included in this study. The iuthors are optimistic 
about the feasibility of tracing school-aged children into, adult life even with 
the large time lag reported, since 88% of the children tracked were successfully 
located. ~ . 

In the Un i ted States, Crider and Will its (1973) report on an attempt at 
locating subjects more than a decade after they had last been surveyed. Three 
tracking methods we~e used: mail, telephone cal~s and community ~isits. ~uccess 
rates were lowest W1 th those sought through a m~l' track (48% located'), Wh11 e ~ 

\, 8~%.were located with lon~ di~tan~e telephone met~ods and 81% through,community 
.v1S1tS. Cl~arly\\telephonl~g 1s.11kely to be cons1derably l~ss e~penslVe a~~, 

tlme cOn)~um1ng th .. ~n commun1ty V1SltS .. When all three technlques wrere comblned, 
a 97% su,'cess rate",was obtained. Success rates varied by rurality' (,with locat.., 

.1ng rate~ higher in'\rural areas~ but not generally "by indiv~dual characteristics 
,Of respo,)!ents such lias sex, marltal status, age andoccupat10n. 

,.... The results.-;::of ,both studies reported above are quite encouraging. If follow-
;\:.\'!p,~ .,conducted t~h 'to;~r-fifteen years after a previous contact yield such high'"°re- ii 
;f~~Krns" resear9hers who plan their studies and follow-ups carefully and ma~e B 

" .. ~\I~V(~quent intermediate contact·s"'a~e .. ,li kely to beabl e to dupl i cate these succeSS ~, 
'I ,\;:\:~\,I;~\ii~S. Moreover, in situations where·'>i'nte,r.m~diate contacts are not posSiblei

', n 
l 'i\!\\i):i\'~~e~s ,that it would still be feasible to 16cate'",$'~ll1esubstantial portion of Ii 

:{ I:! \ ,I"\i" ,. .,: /\ 
\1:,,'\\;\, ji 

~, . ,~> '~"'" L ,.IJ \ }'! 
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This book presentS' a .wealth Oflongitudi~z1=dat~ bases for further ~ 
analyses. This chapter will explore issues p~rtaini!,}g.to the ~se of these 
data bases for the study of crimi na 1 behavi or. The~e, ssues w1ll 'be 
discUssed with the assumption that the reader(lhas llttle or nC:1 background 
in criminoiogy. 0 0 

~() 

FourareasCJ wi n,o be presented: 
i? 

1) Types of research questions about criminal behavior that may be 
of interest with a longitudinal data base C D 

'0 

2)' The relative merits,. of two types of me,asures of criminal 
activity ,s~lf-reportandoff,i ~i al records. 

" -:..::l;' 

3) Availabl.e resources of offjcial records in the geographic 
, locationso,f the data bases presented in thi,s book 

4) .. Problems "and shortcomings a resear~ch~r ~woul d encounter in 
Us i ng,specificoff.i ci a lr:ecords~,;:{, ,,' '" " , . 
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Types of Research Questions 
-,;.,' 

f.:.<- D '-

li Some of the data bases in this bbokinclude variables of traditional 
interest in the study of cr1minal behavior: . psychiatric disorders, person­
ality variables, mental abiliti;,es, fam,i1y structure and practices, socio­
economic statu5,level of education arid ethnicity. These variables may be 
examined as predictors of criminal behavior. Other studies involve partic~lar 
interventions that mayo affect the incidence of criminal behavior. Studies 

" that collect data from different generations of fami 1 ieg and those collecting 
medical an(physiological information may allow the examination of the role 
of biological factors in the incidence of criminal behavior. 

Not only can the researcher use these ~ata bases to e~plore the ante­
cedents of the incidence of criminal behavior, he or she may want to examine 
the antecedents of specific types of crjminal behavior. For example, .a 
research,ermay be interested in whether': the level of social-emotional 
anxiety in childhood predicts to later violent .behavior. Or, a researcher 
may examine whether differences in level of intelligence predict differences 
between those corrmitting a violent crime and those committing a property crime. 

Chronicity and patterns of crimfnal behavior may also be of interest to 
a researcher. A researcher may want to distinguish between the one-time 

°thiefand the habitual thief or between a person cOl1IJ1itting only one type" 
of crime and a person cornnitting many types of crime. . 

o In summary, at least four types of questions may be of interest about 
criminal behavior in relation to.a longitudinal data base. These questioD~ 
involve the 1) incidenGe, 2) type, 3) chronicity and 4) patterns of criminal 
behavior. 

Self-Report Vs. Official Records 

One of the fi'rst issues a resegrcher of crimi,nal behavior must consider 
is howcrimina,l behavior will t~e operationally defined. Two of the most 
corrmon op'erational izationsare\individual l s self-report of criminal 
activity and official arrest re:cords.A third omeasure of criminal activity, 
the vict'imizatl0n survey, is omitted here because:1its resu.l t5' cannot be 
associated with the person cOl1IJ1itting the crime. Jlowever, ,studies comparing 

" victfmization surveys with official . records can be useful i'h determining the 
Nalidity of official records. : @ ,®. 

Self-reports and official records as measures of criminal activity are 
typ~c~l1y s~c:nin oppos~tionto each~~ther with.onelsbenefits ~s the otherls 
def1 C1 ts. Sl nce there .,1S a tradeoff.J'in the cholce of one over the other, 
the,. c~oice of~asure.might well be affected by the particular research 
questlon. Understand1ng some ,of the assets, the proble,msanc;i sourCeS of 
bias in each measure should help the resegr'cher make anintenigent choice 
fora particular research study. . 

I . 

.. 0 

" 



,C 

j{. 

; c 
.-0 1.;;-

~ . 
i 

:.c 

~, " 

({) 

One major criticism leveled (lgainstofficia1 records is that theY' 
reflect only a sma1J proportion of all crimes committed. Loss of 
information in offi'Fia1 records can occur at several stages. First, 
not all crimes are detected or recognized as crimes. Second, of those 
detected, not all' a\"e reporte'd to the police. ' Third, of those reported, 
not all lead to an arrest. Fourth, of those arrested, not all are 
reported by the pol ice. to a central records agency. Fi fth, 'of those 
reported, not all are acceptable to the records system and thus are not 
retrievable from the central agency. 
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Underreporting of crime in official records will affect some studies 
more than others. For example, the study that wants to maximize the 
probability of discovering whether individuals in the sample committed 
a crime would not get the best results from official records, particularly 
if the sample, size was small. Few in a small sample from the general 
population will have been arrested. (,However, with a larger sample or a 
sample selected fr'omagroup which tends to be overrepresented in official 
arrest records, official records may be an adequate measure. 

In addition to g(~nera1 loss of information, there may be particular 
biases at each stage oir loss in official records based on theCtype of crime 
or the person committ;i,ng the crime. For example, a visible crime such as 
disturbing the peace i,s more 1 ikely to be detected and reported than a 
less visible crime such as obscene phone calls. Witnessed crimes may be 
more likely to yield an arrest than unwitnessed crimes. A seriQus crime 
such as murder iSillore, likely to be reported to a central records bureau 
than a less serious crime such as shoplifting. The seriousness of the 

• crime has been suggested as one of the most important factors associated 
with bias in official records (Skogan, 1977; Booth, Johnson & Cho1d;n, 1977). 
Aspects about the person such as ethnicity, gender and frequency of 
committing offenses may also be sources of biascf'n official records 
(see Empey, 1978).. 

Several studies (OnifonnCrime Reports, 1976; Wolfgang, Sellin & 
Fig1io, 1972; Hirschi, 1969) ~ave shown that non-whites. particu1arly~ 
blacks, appear di sproportionately on arrest records in that the pro- <v 

portion of black,s arre~~ted is much higher than the proportion of whites 
arrested. In studies Qsing self-report among adolescents" the ~eports 
of crime become less d~isproportionate with respect to ethnicity. Blacks 
report only a slightlyhigher frequency of crime than do. whites (Gold, 
1970; Hirschi, 1969; Wii11iams & Gold, 1972). However" 51ack and white 
adolescents differ in t;he types of crime they report. Blacks are much 
more likely to report violent or more serious crimes whereas whites are 
more likely to report certain property or less serious crimes. To some 
extent, blacks may be disproportionately represented in official reports 
because the type of crime they cOJTJTIit is disproportionately represented. 
However, since the evid\~nce is mixed, ethnicity may still be"considered 
as a source of bias sep~\rate from the seri oui;ness of the offense. 
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Gender js another source of potential b~'as in official records. While 
self-report studies agre.e with official records that women are less frequent" 
law violators than men,;:~the two measures disagree to some extent, about what 
type of 1 aw Vi 01 ati on each gender commits. Some studi es (e .. g., Hi nde 1 ang, 
1971; Williams & Gold, 1972) suggest that a1thougn girls commit the same 
range of crimes that boys do, the crimes are not committed with the same 
frequency by both genders. For example, boys report committing more violent 
crimes than do girls. For some crimes, however, the self-report rates are , 
equivalent while the arrest rates differ. Teilmann & Landry (1979) report 
that girls are overarre~ted for status offenses such as runaway and in­
corrigibility. Thus girls would b-e mo're likely to appear in arrest records 
for less serious crimes, although differences in behavior may be small. 

Self-report of criminal activity is not without its biases and short­
comings. Error can be introduced both as a fun~tion of the task itself and 
as a function of the technique used to, elicit self-report. The self-report 
method asks the individual both to recall and to reveal criminal activity. 
Individuals will vary in their ability to recall beyond the recent past. 
Furthennore, recall may depend on the salience of the criminal act which 
may be affected by the seriousness of the criminal activity and by the 
individual IS own comparison level for criminal behavior. For example, a 
serious distant past crime such as burglary may be more salient. to an' 
individual than a re'cent incident of driving under the influence of alcohol. 
And, if the individual chronically drives under the influence, he or she 
may be less likely to recall a particular incident than a less frequent 
occurrence of petty theft. Thus, bias in self-report may enter at the 
level Qf recall. 

(J 

Bias may also come from differences in-motivation to reveal crime. 
Some studies (e.g., Gold, 1970; Farrington, 1973) have shown that serious 
crime is underreported in self-report studies. Assuming that serious crime 
is more salient and memorable, we may conclude that people do not want to 
report accurately serious crimes they have connnitted. 

o To some extent, accurate reporting will depend on the technique used 
to obtain self-report. Teilmann (1977) has shown that a match in race and 
gender between interviewer and reporter tends to enhance the amount of 
reporti Og· . i., ,. 

. ,!~9~ 

Interviews, however, are time-consuming and costly. An alternative 
technique, questionnaires, suffers from low return rates and the limited 
ability of some respondents to respond adequately to written questions. 
All self..;report techniques allow refusal to participate which may introduce 
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,<, 
its'oown bias if refusals are not random. Thus~;for'man.y"research questions~ 
in consideration of the bias~s in self-report, its higher cost in time and 
its lower accessibility may make it less appeali.ng than official records. 

if I: 

I 
, )1,' 

Since many of the biases of self-report involve the type of offense I 

reported, it is important to know how well official records estimate the r 
true population distribution~f offenses. Hinde1ang (1974), in a comparison /~ 
of the Uniform Crime Reports, to a 1 arge v~ic.timizati on survey, found that~_ j " 
after adjusting for differences in absolutejvolume of offenses', the order "; /" 
of seVen offense categories was the same acrOss the two studies. Further- f' 
more, the relative frequencies in five of 'the seven categories were, l,f , 

virtually the same. Only burglary (underreporteo in UCR) and vehicle « 
theft (overreported in UCR) showed major divergence.''\" 

\~, 
If a researcher chooses to use official records, he or she mus\t 

decide whether to pursue those records at a local (city or county) or 
statewide level. One advantage of using local record~ is that particular 

~~',<. 

types of offenses may not be reported to a statewide agency. Some stat~-
wide agen'cies require a certain level of seriousness before they will accept 
the report ofa crime. In addition, local agencies~ if given the option, 
may not take the trouble to report less serious offenses. Thus, the chances 
of finding a less serious crime may be better at the local level. 

Another advantage ,of: 1 oca 1 records is that generally charge and 
disposition information for a particular arrest is more likely to be 
complete than at a statewide agency. 

A disadvan~age of local records is that they mask the mobility of an 
offender. A search of statewide records would tell the researcher whether 
an individual had been arrested anywhere in the state rather than in only 
one local area of the individual's home address. Moreover~ if specific 
home addresses are not available, statewide r~cords maybe the only place 
that a search can be made. If the quality of 'charge i:n'formatibn, the 
disposition 'information or the seriousness of the charge will affect the 
research issue, the statewide system should be examined for its completeness 
on these varial:lJes. Although there may, in generC}l, be a tra~eoff between 

, qua l1ty of informati on and breadth "of coverage, some speci fi c "~stat~wi de 
" systems maintain high qual ity information. 

The remainder of thi s chapter will descri be statewide record systems 
'J in a number of states, outlining particular features and general caveats 

in the use of these statewide records. 
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Available Resources 

Seventeen states were surveyed about a statewide central arrest 
record system and the possibil ity of research access. The seventeen states 
represent the geograp~dca1 location of most of the longitudinal data bases 
described in this bOOK. In all states, a responsible party in the appro­
priate state agencY,was interviewed. Additionally,academic researchers in 
five states were contacted for their opinions about criminal research in 
their state. Their opinions' will be integrated into different discussions 
of what is available in each state. 

A list of the seventeen states' agencies and responsible individuals 
for criminal history records was supplied by/the Bureau of Criminal Statis­
tics (BCS), California's central repository Tor arrest reports. This list 
was supplemented by information from SEARCH group, a Law Enforcement Assist­
ance Administration-funded organization that ~ompi1es information oncomput­
erized criminal information systems. SEARCH group, based in Sacramento, 
California, publishes a bjennial Directory of Automated Criminal Justice 
Information Systems which can be obtained from'LEAA in Washington, D. C," 
Ii'lterimupdates may be obtained from SEARCH gro~p 'in Sacramento. 

Neitner BCS\Jnor SEARCH'9roup kne~r~"f systems in Vermont or Washington 
state. A Vermont state sourc~bbok suggested a central record system for 
crimiha1 histories, which'~as subsequently contacted. According to the BCS 
contract, the State of Washington was to begin a central repository for 
Uniform Crimes Statistics in 1979. Prior ,to that the individual police 
agencies in Washington reported directly to. the FBI. The BCS contact, who 
was 'consulting on the development of Washington's centralized system, 
speculated that centralized crimina'~ history information wil1·not be 
available at the state le~el until at least 1985. 

;/) , 
D 

Those surveyed about statesowere as"ked questions covering the follow­
ing areas: 

-dJ 

1. Composition of the system D 

a. What types of offenders? 

b. Does the system keep records on juveniles? 
(~). 

11... Information available about individual s in the system 

'~a. Whatinfonnati'on'ocan be found on a typical file? 
I) 

b. How long have records been kept~ 
;/ 

I 

/
/' 

"/1,1,'"' . 

/I" 
I~ " 



s. 

() 0 

o "0,' 

III. Reporting proceduYles and record keeping 
" " 

a. Who reports to the system? 
('f 

b. How frequently are 'reports made? 

c . Is ",the system computeri zed orman~a 1? 
Q 

',' ,~y~,G' What changes, if any, are planned for the system? 
(> 

IV. ..~Access '~ 
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,) a. What are the possibilities and avenues for access by 
researchers? . 

b. What information would a researcher need"about an 
individual to find him/her in thesyst~m? 

Table 1 sUll1l1arizes answers to the questions above from~ach of the 16 
states with record systems where there was. variability across s~ates .. Those 
question areas that were answered much the sa~e by all states W1n be pre­
sented in the general discussion of the quest10n areas that follows rather 
t6an ivTable 1. 

A word of caution must be issued about the i~formationin Ta~lel. The 
information presented is the authors' inteJ;pretat10n of answers ~1Ven by. 
usually only one representative of the (~?~e agency. ~hus, ~he 1nf~rmat,on 
presented may not completely accurately "jJortray what}s ava'lab~e 1n a . 
system for a particular research study. Researche~s 1nte~ested1n access1ng 
a parti cul arstate system are encouraged to commUnl ca.te Wl th. t~at system '. 
about the areas covered by the survey with respect to a speclf1c research 
plan or question. 

Composition of the System 

Most sta~es\';~eep criminal history files.on i~dividuals wh~ have been'" 
arrested and fingerprinted. Vermont and Cal1fo~n:a are except~ons. In 
Vermont, anyone who has b~en a~raigne~ f()r a crlm19aloffense 1S reported 
to the state system.CallfornHl rec~1Ves a re~ort\on.~nyone ar.rested. 
Each state's reporting agency determlnes what lt conslders. an arrest .. I~ 
some agencies, booking is necessary'?for an arrest whereas 1n other agencles, 

,~ a field citation will be counted as an arrest. 

T'he states that record fingerp:r:intableoffens~sVp.~Yinwhat offenses 
theY fingerprint. Inmost states, felonies and maJor .1~lsdemeanorsa~e 
fingerprintable. Somestates,.such as ~ew YO~,k,Flor1qa, Pennsy1~an:~! 
Illinois and Michigan fingerpnnt for mlnO~!lm1Sde\1leanor~ .. WestV1rglma 
and Michigan base the decision.to fin~erpr:nt?n~ spec,fled level of 

.punishmeri'tf()r the offense. FH)gerprln~s 1n Mlch1~an~r~ ~andatory on 
<J all offenses except misdemeanors .for wh!c~ the pUnlshmen~~ 1~ less than 

90 days in jail or $100 fine.Sln~e cr1!mnal codes are drf1ned" atthe . 
o state level, states may also vary 1n what offenses. are cons1dered fe1on1es,.~ 
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major misdemeanors and minor misdemeanors. Although listing fingerprintable 
offenses by state is beyond the scope of this paper, it would be beneficial 
for the researcher to identify the pool of 'specific offenses in the state 
system of interest. 

In some states, that an offense is fingerprintable does not necessarily 
ensure that all offenders will be fi ngerpri nted. States such as Texas, North 
Carolina, Iowa ';and Pennsylvania (as of 1979) have voluntary fingerprinting. 
Respondents in these states however, believed that fingerprinting of 
felonies was very frequent (around 90%). ' 

. That states vary in who is reported to a central record system may 
not matter formanyresearGh questions with longitudinal data bases. 'Of 
more importance is \~hether a state keeps its rul es constant over time for 
entry into the criminal record system. Unfortunately, perfect,c:9nstancy can­
not be reasonably expected because states may change their laws 'about what is 
fingerprintable, whether certain crimes are felonies or misdemeanors and 
whether fingerprints are mandatory or voluntary. For example, in New York 
prior to 1978, possession of. marijuana was a felony and, therefore, finger-

'<> printable. After 1978, it became a minor misdemeanor and disappeared as a 
sole cause for entty"on the state system. Pennsylvania, in 1979, had 
vpluntary printing but passed a law to make printing mandatory for felonies 
beginning in 1980 .. Such a change may have little impact, however, if the 
voluntary printing .. of felonies is as high as claimed .. 

The composltion of the records kept in each state may influence which 
state is chosen to explore certajn research questions. Research studies 
that wish to maximize the probability of finding any criminal activity will 
be better served by states such las Illinois and Michigan which include a 
wider range of offenses than states such as Texas and Florida. Alternatively, 
studies that need 'only to findf(~lony bookings would be about equa]ly-=O"'-
successful in all the surveyed states. .-

(,' ': 

(l 

The record systems surveyed generally included only adults, i. e., 
those 018 years and older. If juveniles are recorded in a state's system, 
access to their files is reported to be almost impossible for anyone. 
Acce§,s in California is better than in most states. Wisconsin and . 
Nebrcfska keep indexes of runaways at the state level but, again such 
indexes are,said' to be difficult to access. Four states (Texas, Florida, 
New York and California) are developing or improving a computerized record 
system on .;juven.iles incarcerated in the state juvenile institution. 
Th..e system used by these states is called .Chi1d and Youth Center Infonnation 
Systetnsand provides a summary of the juvenile's, commitment history, various 
adjljdlcatio!is, demographics, family background and drug use. As Empey (1978) 

o has pointed out, the group of juveniles found ina system such as CYCIS tends 
to be serious, chronic del inquent offenders. Thesejuveni les are a small 
s.ubset of all j uven i1 e offenders. . However, "even. though eYCI S represents a 
select group of juvenile offenders,itwill be ".accessible fot: researchers 
and may prove useful for som~ r.esearch interests. 
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Information Available 

Two areas were discussed Hi the survey: 1) what comprises a typical 
criminal history file and 2) how long have records been kept. 

All states surveyed record date of arrest, charges, identifying 
characteristics)such as sex, date ~f birth and address, state identification 
numbers, and disposition for each arrest submitted to the system. Every 
state, except California sa,id that they included all arrests' received on an 
individual in that individual's file. California keeps records by arrest 
rather than by individual, consequently a complete arrest history would 
have to be searched and cpmpiled by the researcher for each research 
subject. Specifically, iD California, records from each year would have 
to be searched to see if the individual in quest jon had been arrested. 

Disposition information in most stqtes was reported as the least 
likely piece of information to be available about a particular arrest. Two 
states,' North Carolina and Wisconsin have mandated audit systems that check 
all files for infonnation completeness primarily for courts and disposition. 
Where information is missing,itis obtained from the relevant court., 
Pennsylvania expects to institute such an audit system by 1981. '" 

States that have Offender Based Transaction Statistics (OBTS) systems, 
such as Illinois, California and New York, hold promise of improveg complete­
ness of disposition information when the systems are fullyoperat,ionc;ll. OBTS 
sy~tems are being instituted in various states through funding from LEAA. 
These systems allow the individual to be trClcked from arrest through to each 
case's final disposition. 

Completeness of disposition infonnation may be of little concern to 
some r,esearchers who only need arrest information. However, as of 1979, 
NebraskCl would not release any file on an individual unless disposition 
information was complete. No other state surveyed mentioned such a 
restriction, although, in keeping with privacy concerns, other states may 
in the future decide to impose such a restriction. 0 

Starting dates for the states' record systems Clre prescrmted in Table 1., 
Where two dates are displayed, the later date usually represents the beginning 
ofa computerized system. Computerized systems will only be accurate in prior 
histories from the year in which the system was begun unless there has been J 
some activity on an individual's file." For example, if the system began in 
1972 and an individual was arrested. during or after 1972, his or her entire 
computerized prior record will inclugeeverythingfound in paper records 
(many times going back to the1930s). If, however, the individual was 
arrested before 1972, with no subsequentreGord in the system, the individual 
is1 ikely either not to appear in the computerized system or to appear on a 
computerized name index only, in states where such an index is kept. 
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Reporting Procedures and Record Keeping 

Law enforcement agencies report directly to the agency listed in 
Table 1 in all 16 states except Massachusetts. In Massachusetts, as of 
1979, arresting agencies 'report to the courts. Probation Departments keep 
these records. Thus, the central repository in Massachusetts is the Office 

,of the Commissioner of Probation. Access is obtained through the Criminal 
History Board. (:;:,. CJ 

The frequency with which law enforcement agencies submit arrest 
information to the central system affects the likelihood of finding recent 
arrests in the system. If a researcher is interested in as many arrests 
as possible, systems that reGuire reports within 24 hours, such as New York, 
Illinois, New Jersey and Wisconsin, will provide optimal opportunity. Other 
s.ystems that have delays 'in reporting (e. g., California) may contain only 
arrests a month old or more. The interval between arrest and receipt of 
information about the arrest by the central agency is reported in Table 1 
for each state surveyed. 

1\ <-- •• 

Whether or not the record system is. computeri zed is also reported for ':" 
each state in 'fable 1. 'A state is considered computerized if both name and 
arrest information can be,obtained from the computer. A state is considered 
not computerized if paper~ files must be manually searched for all information. 
One state, Wisconsin, has orily a name index computerized. Computerized files, 
make data coll ection faster and less expensive. However, as an informant in 
one state embarking on a computerized system commented, information loss may 
be increased wi th computeri zed fil es. 

Access 

Perhaps as important as the quality of infonnatiol1 in an official 
system is whether a researcher can gain access to that system. Even the 
most comprehensive system is useless to the researcher if it is not 
accessible. All criminal record systems are governed by federal privacy 
regulations that restrict the dissemination of criminal information with 
identify.jng characteristi'cs. ~tates maY also have laws regulating access 
to crimfnal records. Federal law and most state laws allow the use of 
criminal records for statistical purposes. A researcher using criminal 
records must agree to accept the data free of identifiers and to guarantee 
that any published results will not allow for any individual with a 
criminal record to be identifiable. 

:) ---~,(; 

Researchers using a pre-existing longitudinal data base would probably 
want to search the record systems with names and other identifying character­
istics of those ,·in the data base. Since such a search emphasizes identifying 
characteristics, it would be carefullY,scrutinized for compliancewit.,h privacy 
regulations., Most states surveyed said they would consider requests to make 
such a Search on an indivjdua1 bas.is, evaluating the merit of the research 
issue to be studied. 'Req'uestsshould be addressed to the agencies listed in 
Table 1 for the relevant state, except where a separate agency is listed in 
the Access column. 
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Of those surveyed, four states placed severe restrictions on access by 
rEZsearchers. West Virginia and Vermont replied that their systems would be 
vel~y difficult to access. Vermont allows access only ,through law enforcement 
agency teletypes. Pennsylvania said that state law, as of 1979, prohibits 
access to anyone except police, district attorneys and Commonwealth admini­
stration. However, more open access in Pennsylvania was anticipated by the 
enactment of a new law in 1980. Nebraska will release to law enforcement 
agencies an.}' record. However, it will release to the public (which includes 
researchers) only cases that have recorded final dispositions, i. e., cases 
that have not been completed or for which there is no record of completion 
are not made available to researchers.' 

Those cases without recorded dispositions represent a nontrivial 
proportion of all cases in the system. Therefore, Nebraska, in effect, 
allows only limited access. No firm plans are in motion in Nebraska to 
increase researcher gccess, although the issue is being considered by the 
~ate Judiciary Committee. 

In contrast to Nebraska, Florida allows public access to any cr,iminal 
record that has not been sealed. However, it was reported that Florida is 
working on legislation to insure more privacy o,f the records. 

Two states repQrted that a fee would be ~ihargedfor each name searched 
in their record system. Florida imposes a f~e of $2.00 per name which may 
be waived for researchers. New York charges"everyone allowed access $5.00 
per name when the state identification numQ~'r is not attached at arrest and 
$2.00 per name when the state identification number is attached. 

Th~ basic information needed to locate ,an individual in any of the state 
systems- is name and date of birth. Some states, such as Florida and New York, 
operate soundex name ,:indexes which will produce for each name requested a list 
of those names with different spellings that sound like the requested name. 
Such a system allows for leeway in the recorded spelling of a name and 
increases the chances of finding the individual in the system. However, since 
many names may be produced for each name searched, New York imposes ~he 
restriction that no information can be r.eleased on a case unless the correct 
case is identified with certainty. Thus,;n New York, additional identifying 
information such as address, ethnicity, gender, height or social security' 
number may be necessary to access a criminal history file. 

::,"Oi scussi on 
v:; Once the researcher has located 'an appropriate statewide system with 

adequate information and reasonable access,. he or she should continue to be 
aware of the possible problems in using the';' system. This paper ~il1 ~onclude 
with a general discussion of blO types of problems one may face 1.0 USl.Og 
official records. ' 
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~ 
, Th~ f~rst pr~blem concerns the researcher's inflated expectations ~fter 

flrst flndlng a vlab1e records system. When discussing what is available, in 
a state re~o~d ~y§tem with someone in that system, the researqher may be \ 
overly optlml Stl cabout the project because everything the res'earcher needs 
to ~riOW ,is oallegedly available in the system. However, once the researchey~ 
beg1n$ to collect data, he or she will likely discover that what was thought 
to~e av~ilable ~s ~ot easily obtainable. For example, the California BCS 
system wl11 provl de,to an approved project data wi th thE"-tsecond through 
sixt~ c~aracters ~f,the individual's name which can thel with reasonable 
stat1stlcal certalnty, be used to identify the particular individual. 
However, t~,~ locatio~ of._the~e "identifying characters" on the person's 
record varles from fl1e~o fl1e. Thus, the process of obtaining identifiers 
becomes very comp 1 i d~ ted. 

, Similarly BCS J~~ficia1s assert that they can provide criminal history 
1nformation for an 'individual. The information is available but must be 
compiled by searching each year's files for the particular individual. If 
the,rese~rcher had a~sumed ~h~t, aS,in mos~ states with OBTS systems, 
Cal1fornla OBTS compl1ed crlm1na1 h1story 1nformation, he or she would at 
some point be faced with unexpected time and cost requirements. 

o In one final example of mismatched expectations, one group of researchers 
came to bel,~,~\.~e! bas~d on informatio~ fro~ a central records bureau, that they 
had the def1n'~:t've 11St of a set of Juve01les corrunitting certain serious 
crimes for a pai'ticularyear. However, when the researchers went to check 
paper files on the listed juveniles, they discovered manS; had not been 
charged with the crimes the central agency recorded,for them. This calls 
attention to the problem of overconfidence in the information provided 
by the records bureau.. 

o ' 

A second ~ype of problem with statewide record systems and any official 
record systelT) 1S the system's tendency to change over time. Many times 
systems will change in an effort to improve the quality of record-keeping 
and retrieval of information. Changes from manual to computerized files 
(e. g., Iowa) or from one computerized system to another (.e. g., New York) 
may require ,;tha"t, the format in which the informationois reported also 
~hange. Such . .format changes, .even when mandated by law, rarely are put 
1nto effect slmu1taneous1y b~ all reporting agencies. Thus, in comparing 
data from several years, large chunks of information may be missing due 

,:, to report format changes. 

An example of sucha format change took place in California's BCS. 
In 1974, 61 percent of the arr1ests reported to BCS were in the proper format 
for automated record-keeping. 'By 1977, 95.4 percent of the arrests were 

o reported using the automated format. For the data sets to be comparable 
across the four years, jurisdictions entering the system late would have 
to "be ca~se for. elimination for data from all years. In the example given 
here, thlS would represeht a major loss of information resulting from an 
improvement in record-keeping~. 
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Another way that a statewide record system may change over time) s 
through the inclusion or deletion of agencies that report to it. In 
California, for example, the BCS/OBTS system was started in southern 
counties in 1975 and did not receive information from all counties until 
the end of 1977. 

Similarly, two large southern California Sheriff's departments were 
not sending arrest informsltion to BCS unti 1 late 1976 and early 1977. 
Thus, at one point in time the data base for criminal records is quite 
di fferent than at another pOintjn time. Thi s difference may confound a 
study's results, particularly "if the study concerns an analysis over time. 

Quality of reporting can also be affected by changes in political 
leadership. Booth et al (1977) suggest that more complete reporting from 
local to state level occurs when liberal politicians are in power. If such 
a difference in completeness of reporting exists, it m~y cause problems for 
certain analyses, such as in comparing two cohorts formed under different 
political leaderships. 

In addition to internal changes in the record system to improv~J''''' 
quality, outside changes, usually through laws, can affect the composition 
of the records system. One such legal change which affects what arrests 
are recorded (changes with fingerprinting requirements in Pennsylvar;lia) 
has been discussed earlier in this paper. However, another type of!ilegal 
change may also contriQute dramatically to a change in the composition of 
the records systems. This type of change affects the arrest rates for a 
particular offense, usually through an alteration of the penalty. For 
example, the penalty for possession of marijuana in many states has been 
reduced from incarceration to a fine. Even though possession of marijuana 
is still a crime, arrest rates drop with such a reduction in penalty. 
Comparing records from before and after such a change in law may lead to 
spurious conclusions sterrming from the law rather than the variables of 
interest. 

Although changes in the record systems may create probl ems for insu~1'119 
adequate,controls in research designs, change, particularly that aimed at 

, improving record systems, may also be beneficial to the researcher. In the 
future, we may find systems that are more standardized,' accurate ango 

comprehensive than those available today. With improved record .. keeping 
and continued access, researchers may, 1n the future, find that official 
records in the United States are the most viable measure of criminal 
a~tivity. 
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Ease of AGcess to Criminal Registers by States 
(for states with 'longitudinal projects) 

Who 
Juveniles 

Q 

o 

'J ~. "::;::;;' 

When 
AgenCy ... ~~;t~re~ 

() 
is 

Registered? . Regis;ered %mputerized? 

J" Yes 0 . Yes C" 

Access Started 

Speed 
of 

Report 
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Pikesville. 21208 
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,Ease of Access to Criminal, Registers by States (continued) 
(for states with longttudi na 1 projects)' 

, 0 ' " 

Agency-Address 

"d~~imi nal Hi story 
Board, 1 Ashburton 

'Place, (21st floor) 
Boston ,., 

I' 

Criminal ~ustice Data 
Centef, ~ichigan 
State Police, 714 S. 
Harri~ori, E. Lansing, 
48823 " q 

, 

Commission on Law 
Enfo;r<;",~ment and 
Cri~Hnal Justice 
PO~94946, Lintoln ~ 
68509 ' 

,) 

Records and Identi­
ficiltion Bureau 
Division of State 
Police, PO 7068 
West Jrenton, 08625 
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Divisi6n of Criminal 
Justice Services, 
Executive Park Tower, 
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Ease of Acces"$ to Criminal Registers by States (continued) 
(for states with 1 ongitudi na 1 projects) ~ 

Agency-Address 

Police Information 
Network, PO 27047 
Department of 
Justice, Raleigh, 
27611 

Bureau of Research 
and Development 
Records and Identi­
fication, Pennsylvania 
State Police, ,1800 
Elmerton Avenue, 
Harrisburg 

Texas Crime Infor­
mation Center 
Department 'of 
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POB 4143 
Austin, 78765 
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Information 
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Montpelier 

Criminal Indenti­
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Publ ic Safety 

725 Jefferson Rd. 
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Ease of Access to Criminal Registers by States 
(for states with lOQgitudinal projects) 

Agency .. Address. 

Crime Information 
Bureau, Department 
of Justice, POB 
2718, Madison 

Who 
is 

Regi stered? 

18+, finger­
prints (felony 

, and some misde..., 
meanors) 

o 

Juveniles 
Registered? Computeri zed? Access 

Yes 
but 

separate 
files 

Part, 
Yes 
for 
Name 
Index, 

By appli­
cation to 

. Bureau 
Director 

no for 
transcripts 

When 
Started 

1971 

Speed 
of: 

q Report 
'. 

Withi n 24 hours 
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CONFIDENTIALITY AND EtHICS IN LONGITUDINAL RESEARCH 

Ethical issues in the context of "social science r~search present a p~ob­
lem stemming from the tension that exists between two.set~ ?f ~ela~ed socletal 
values. These are: a belief in the value of fr~e sClentlflc.lnqulry, ~nd, at 
the same time a belief 'in the dignity of humanklnd and the rlght to prlVacy. 
Reconciling these two frequently'contraaictory values is a prob~em.th~t a r~­
searcher must face each til11e a ne~/cS'tudy is unde~taken beca~se lt lS lmposslble 
to delineate ~ specific set of rules and regulatlon~ governlng all resear~h 
studies. In each instance, the researcher must declde on a course of actlon 
after giving careful consideration to the importanc~ ?f the study and the ex­
tent of'potential injury to the dignity ofcthe partlclpants. 

In this chapter, we will review the major ethical constraints.face~ by 
longitudinal Tesearchers. This is not to say that ~any of the ethlcal lssue~ 
reviewed heriwil1 not alsd impinge on researchers 1n other areas of the ~oclal 
and behavioral sciences, just that our discussion wi'.l be specifically or1e~ted 
to longitudinal research., It islik,~ly that many more. questions will be ralsed 
than queries answered'~ for ethics, except where controlled by laws, are a 
matter for the individual conscience. 

Individual Rights to Privacy 

One of the obvious impl ic~tj'o!}S of longitudinal re~earch is that respond­
ents or subjects in such studies ay~e 'subjected to scrutmy over extended 
periods of time, thus potentially interferiryg with the~e individuals' r~ght to 
privacy for months or years. However, the ls~ue of prlVa~y evaporat~s.lf su~­
jects are fully informed and freely.consent Wlt~out.coercl0n.to partlclp~te ln 
a research project, as is the case In. most lon~:ptudl~al studles. ~hus, In­
formed consent is usually considered as one element ln the prot~ct~on of sub­
jects. In many cases, however, truly informed consent can be dlfflCUlt. One. 
reason for this is that it is not ,always possible for ~he res~arche~ to.explaln 
the research procedures to participants, particularly ln studles~hlch mvolve 
complex variables that are difficult to explain succinctly. M~~aver~ natural­
istic observation of groups must ,sometimes be made unbeknownst to~ubJects. 
Obtaining informed consent is also not feasible in ot~er ~ituation~:. In.Great 
Britain and the Scandinavian countries where the longltudlnal tradltlon lS well 
established, many longitudinal projects have been made possi~le because o~ the 
rich. source of data provided byothe national registers. Unt,l recently, lt 
ha.s been possibl e under certain circumstances to ut~l ize thes~ data fOb re­
search purposes without informed consent of the SUbJects. ThlS could.be con­
sidere~ by some an ethical oversight; yet it is clear that incorporatlng these 
data into longitudinal projects has yielded inva}uable results for men~a~ 
health, social poli.cy, and medicine. In this c6uJ}try, of course, obtaln1ng 
equivalent U.S. data (e.g., census da~,~). i~ not ~ossible beca~se of a special 
public law which forbids access to thlS TnrOrmatlon. If Amerlcan researchers 
avail themselves of the Scandinavian data files for research purposes, they 
must still weign~'fOt .. themselves the ethiocal issues involved. 

Another area where the issue of ·informed consent presents a serious . 
problem for longitudinal researchers is in considering the ethica~ ~esponsl­
bil ity to subj~cts whose informed consent extended only to the or'lglnal data 
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collection, not'to subsequent follow-ups. This issue will be discussed in more 
detail in a later section. 

Confidentiality 

Another element in subject protection is confidentiality. The researcher 
has the resportsibility either to collect data anonYlTipusly or to provide con­
fidentiality both in public reports and in research records. Anonymity and 
confidentiality are related. Anonymity refers to preventing the identity of 
the respondent from ever being known. Anonymity merges with confidentiality 
when the research design permits the ident~ty of respondents to be known at a 
point in time to a limited number of investigators but is otherwise protected 
from dissemination. 

The question of confidentiality is of particular concern in longitudinal 
research since collecting anonymous data is not usually possible~ With this 
technique it is critical to maintain identifying information on respondents so 
that they may be followed up during the multiple data collection waves that 
comprise most ,longitudinal projects. Usually, not only is name and addressv 

information kept for all respondents, but since follow-up itself is often a 
problem (see th. ), other relevant information that would allow for the track­
ing of individuals is maintained. Thus, some project staffs collect names and 
addresses of relatives and close friends, respondents' driver's license numbers 
or so'cial security nu.mbe.rs, all in attempts to provide leads=to",the wher~bout~ 
of a cohort member who has moved from the last known place of residence. \Confl­
dentiality presE!nts a greater problem to the extent that more identifying ~, 
information is kept on respondents. Longitudinal researchers have to be par~ 
ticti1'arly sensitive to this ethical issue .. 

It may be useful in discussing the concept of confidentiality to consider 
the points at which~~onfidentiality could potentially be violated. Discussed 
here are four points '"1\ the data:' collection and analysis proc~ss where sucb 
violations could occur~The four points are: 1) Data collection 2) Data 
processing 3) Physical doeument storage, and 4) Statistical data storage. 
There may, of course, be ot~~ point~, wher~' Violations are also possible. 

Prior to data collection ~Of '~:6urse, the time when initial decisions 
are made about whether to collect data anonymously. In the case of longitudi­
nal research this is not,usually a ~viable option. But consider the following: 
Not all longitudinal research invol~,s analyses which compare individuals to 
some earlier bc\seline data. Rather,~in most cases what is of interest is to 
compare subgroups J]J respondents with\\:ertain unique characteristics to other 
subgroups of respCfndents. In those in~tances, it would not be necessary to 
include the name and address of the respondent directly on the questionnaires 
or other data collection instruments. In fact, the only reason for keeping 
names and addresses in such instances is to ensure that the same individuals 
are followed up conSistently in later data collection Waves. Follow-up can 
be easily accomplished,if a separate name and address file is maintained from 
the beginning of data collection. Then a procedure such as the postcard tech­
nique(used successfully by this author) can be called on to keep track of 
who 1,5 respondi l'l9 to the quest ,for information and who needs to. be conta(cted 
further. 0' 0 

" 
. The postcard technique is fairly simple. 0 it consists of sending to each 
resPQ,ndent Jin the case of a mail questionnaire) ananonymousoquestionnaire 
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and a ~ostcard (re~urn-addressed and stamped). ~rhe reverse side of the post-
card llStS the subJect's name and address and rebuests that he or she check 
one of the two boxes (" I am return i ng the questi (~nl1a i re" or II I do not want to 
participa~e fu~ther") and return the ca~dc separ@Jely but at the same time as 
the qu~sbonna~re. In such a way, the 1nvestiga:tor can keep track of who is 
return1ng the 1nstrument and who is refusing pariicipation. The researcher 
also knows whom to send a follow-up to: subjectl~ from the original mail list 
who have not retqrned a postcard. At the same t'jme, questionnaires returned 
are completely anonymous. Needless to say, thisj!te, chnique will not work<;n 
studies where some 1 ink-up of the data will be rl~quired. 

,! 

, A sec~nd step in the r~search process wherej[confidentiality may come 
~nto play 1~ at the ~roc~s.~lng stage where data 11S coded or organtzed. Assum­
lng ~he t~plc~l long1tuduial studY,where identifJHng information on the respond-

, ent ~ ma~nt~lned as part ~f the f1le, then at this stage the respondent's 
f... c:onflde~t~al1tY could, be v10lated. Of course" h~~~ing trustworthy staff members 

,1, , .... ''''''''''''''J''''''''',.~~"a"c;,r.ltlc,al""and"Db.\FtOus.e 1 emen t. ~1oV'eover, 1 tpsposS'i'bl eat thiS stage to 
n 1mplement, a p~ocedure,t~ separate identifying information from the original 
~ data f~rms wh11e reta1~lng the data elements and allowing for th,eir processing. 

Thus, 1t would be poss1ble to set up a name and address file which would also 
~ncl,yde ~ respondent identification code. Then, iiactuaJ respondent identifying 
1nfo'rmatlOn .could be de.stroyed from, the original !:data forms (shredded in. a . 
paper shredder if found on a separate page from 1:he data or inked over if on 
the same page). .. R ' 

If -

The third pO'jnt atwhi'ch confiClentiality cai\' be protected is in the 
~to~age ~f, the original data !o~ms once processtrJg is complete. In cases where 
1t 1S crltlcal to keep t~~ or1gmal data c'()llecttol'l tnstruments (as in intepvlews 
~hich we~e c~ded ,for speci~~fc hypo~hesis testing\~,but whic,h might yie'ld furth~r 
1nformat10n 1f re(;oded to test a dlfferent set ofl' hypotheses), it is critical 
~hat the~e documents be kept in a secur~ location\\i If,separation of'identifying 
1nformat1on has ryot yet occurred, then 1t should ~H~ cc)nsidered at this stage. 
Where names and addresses have been culled from thE! original data fOl~msand , 
set up in a separate file system,then it would be, desirabH~ that these files, 
be physically. separate and secure.to ,be accessi bl ~ for purposes of follow-up': 

,In cases ,where processing of th~ physical documents has involved;'coni'puter 
scorlng of answer sheets,or keypun~h'ng of precoded instruments, it may not be 
necessary to retain the physical 'documents themselves. It would besuffici,ent 
in those cases to maintain a separate name and address file and a set of the 
k~ypunchedor tomp~te~-s~ored data. If'the physical documents are going to be 
d1sposed of, then 1t: 1~ 1mp?rt~nt that their disp?sal be accomplished within '::-.c 
the ~ounds of the confldentlallty concern. That 1S, if names and addresses 
remaln on the questionnaires, putting them out with the trash is a dan~erous 
procedure. Shredding or burning should be ~onsidered. 

IJ 

The ~6urth step in the research process is that of statjstical data stor­
a~e. As m the storage "of the physical data, separate storage of the sta'cis­
t1cal d~ta and identifying information is also recommended. DAn additional 
~re~autl0~ would bectne development ofacontrolleddata access system making 
.1t lmpo~Slble ~or any~sers of the l~ngi.t~dinal ~qt~, ,including ,staff members, 
toobtaln any 1nformatl0n about the 1dentlty of lndlvlduals, but continuing 
to a~low full ~ccess to the data itself. Such a system was developed by the 
Amer1can Counc1l on Education (ACE) in the late 60's to protect the rights of 
their research subjects. 
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IO order to understand the development of the ACE's Link file (as it 
came to be known), it may be necessary to know something of the political 
climate which teigned at th~ time. "First, however, it is important to state 
that cqncerns about confideHtialitY and the ethics of research are relatively 
new. The ethical tenet of protecting the confidentiality of data has by now 
been incorporated in course~~on research methodology and figures prominently 
in the ethical codes of organizations such as the American Psychological 
Assciciation and other professional groups. Human Subjects Protection 
Committees on university campuses, in the administration of research insti­
tutes and in governmen~ funding offices scrutinize research grant and study 

"applications to ensure that confidentiality is adhered to in the collection 
and storage of research data. Yet, this heightened awareness of the impor­
tance of confidentiality was not always in existence. As recently as 1967, 
the Executive Office of the President judged these issues to be of sufficient 

, importance that a panel of distinguished scholars (headed by Kenneth E. Clark) 
was convened to prepare a report on privacy and confidentiality in behavioral 
research. Up until the publication of that report, these ethical constraints 
had not received much attention. Shortly thereafter~ c6ncern about issues of 
confidentiality manifested itself within a number of professional associations 
in the social sciences. Thus, the 1968 American Personnel and Guidance 
,Association Convention featured a",symposium Which addressed issues of confi­
dentia,l ity of data, respondent rights and administrative problems in making 
data available to researchers. The American Educational Research Associat'ion 
formed a committee in 1969. to evaluate alternative approaches to existing ~, 
problems arising from concerns about confidentiality. The Russell Sage 
Foundation demonstrated its concern by funding several projects on privacy and 
c9nfidential ity. As stated ear'l ier, some professional associations, notably 
the APA, incorporated guidel ines for deal ing with confidential ity into their 
ethical principles. I' " 

In most cases, while ethical ,codes were put forth, no proceduY'eswere 
(suggested for implementing these. One notable exception was the American, 
"Council on Education's (ACE) link file. Yet, even that file was developed 
under duress. In 1969~>J\CE was charged by NIMH with doing a study of campus 

'I unre~t at the height o~ the student protest era~, Shortly after the beginning 
of that study,· protest Qbout the study itself sprang up (the interested reader 
is referred to Science, 11 July, 1969, for a description of the events sur­
rounding that protest). The crux of the ~oncerns revolved around'fear that, 
t~e 'da.ta "collected for scientific purposes would be used by governmental 
authorities "for punitive action against individuals" (Science, 11 July, 1969 
p. 157). This concern would involve a~lear viol~.tion of the privacy and 
confidentiality of the respondents. ,Guidelines designed to insure the confi­
dential ity of study data were al so criticised on the ground? ,that: "Itany 
government agency sublDenaed data, the ACE re'search office would be truly in 
the middle and would face a test of a reported assurance to critics by ACE 
stafr: that they are 'prepared to go to jail if necessary' -.in order to k~~p 
the data cc)'nfidential" (pp. 158-159). In the paranoia of the times, there 
was concern, perhaps legitimate, that social.science researchers would not 
take seriously their ethical responsiboil ities when a government"subpoena for 
the identity of their subje~ts was involved. ACE's eventual solution to'the 
dilelllI1a was the development of a link fUe. '" 

The/ACE; link file is conceptually quite simple. It consists of three, 
files for every set of data. The first file is"" a name and address file for 
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c;::::> '& 
all members of the cohort. The names and addresses are paired in each case 
with a set of identification numbers. Th~ second file consists of the data 
for th~{ cohort paire'd up T,'~r each subject with a second set of identification 
numbers unrelated to those maintained in the name and address file. The final 
or lifik file consists only:tif'the two sets of numbers: The identification 
numbets from the name and address file for each respondent paired up with the 
identification numbers for each respondent from the data file. The data file 
and' thehame and address file 'remain on the premises, permitt,ing both easy 
access to the data ,and access to a compl ete list of respondents for foll ow..:up 
purposes. "At the same time, the link file is 'deposited in a compute'", facility 
located in a foreign country, making that file inaccessible to American sub­
poenas. The final safeguard in ~~uch a system is an agreementwith the foreign 

. computer facility that "they will;)neithercopy the file nor make it available 
to outside persons, including research personnel of the, AmeriCan Gouncil on 
Education. The foreign facility is bound to this agreement even in the event' 
that the l\mer5can Council on Education should subsequently request'that the 
file be returned ... the fot"eign facility is under no circumstances tp release 
this link file to other individuals or organizations. Thus, both ACt and the 
foreign agency must violate the agreement before research data can ever again 
be matched directly with idemtifying data~ill'\:Astin & Boruch,1970, p. 61) 

Linking up follow-up dataowith the original data collected on the cohort 
'" can be a bit tedious when this system is used, but the, lidditional protection 
that it offers may make it worthwhile. Linking up data'inyolves a 6-step, 
process. The ,first step in a follow-up involves printing address labels from 
the name and address file. These labels also include the identification num­
bers located,,;on that file. Step 2: When the completed questionnaire is re­
turned, it is processed and the responses g~nert -I-ed by the instrument and the 
identification number are transfe~"rL ,4 to compute tapes (no names and addresses" 
are transferr;e,d). The origina' questkonnaires are then destroyed in Step 3. 
In Step 4, th.~ tape is sent to the foreign computer facility where it is copied 
with the 10 number replaced by the second one. The new file" i,,$ then sorted on 
the second humber inStep 5 in order to put the }1ecords ina, di fferent order. 
In thensixth and final step, the newly processed file is then returned to the' 
reseaH:hers for merging with the original data set .. , 

~ 0 

Informed Consent and Secondary~Data Analyses 
, ~ 

With this volume"weare trying to encourage individuals who are interested 
in longitudinal research to consider becoming in~olved in collaborative utili­
zationof existing longitudinal data files. As we discussed in another chapter, 
noi:; only is 1 ollgitudina 1 research' time-consuming, since it 'requires many years 
to build up a longitudinal file, but also funding agenC'ies are becoming increas­
i~gly reluctant to fund large multi-year longitudinal data collections. Thus, 
secondary analyses of existing longitudinal data files to test research hypothe-

. sesnot of inJerest to the origirj~l investigatoR.~lJ1ake ultimate goo,~ sense. 
Howev~,r, conducting such secondary analyses brings.up an ethi:cal qUEfstton <te-
l ated both to confidential ity and infonned.;; consent. '" . . ~, 

'~, 1£3; '\ ,;;' 

The ethical question is the following: When ana individual consents to 
parti c:j pate in a longitudinal project aft~r beingfnrormed of the study~s 

G',. procedures and goals and.after being guaranteed Confidentiafity~.vJhiltare the 
rights and re$ponsibilities of the original inyest;gator and of a second inves~ 
tigator who 1.s dOing secoQdary analyses with t'he datp.? Our: discussion ot this 
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issue will focus on two cases of informed ~onsent: one where the respondent 
has agreed through a signed consent form to partici'pa,te in the research proj­
ect, and the other where there is implicit agreement to participate but no 
contractual document .. 

o The first instance, that of a signed consent form, is still a relatively 
rare occurrence. Federal agencies such as the Department of Health, Education 
and Welfare now have regulations regarding the protection of human subjects, 
including the requirement of written consent forms. However, this is a rela­
tively recent phenomenon and longitudinal projects which were initiated prior 
to the 1970's almost certainly did not require that respondents sign such an 
agreement. For new proj ects, however., where a consent form has been procured, 
does the original agreement between the respondent and the first researcher (7:> 
cov~r subsequent investigators as well? This is a.difficult question to 
answer, especially in situations where the subsequent researchers are not and 
have never been on the staff of the original investigator. Technically, the 
contractua 1 agreement was between the ori gi na 1 i nvesti gator (and hi s or her \1 

staff) and the respondent. Consequently, should anothef investigator at a 
subsequent time ~ish to conduct follow-up research on ,this same cohort with­
out workin~ colla.boratively with the original investigator, then permission 
should !~robably be secured from the respondents. In most ,instances, however, 
this kind of situation is unlikely, since the original investigator would 
probably remain involved with the project in some capacity. When the involve­
~J)nt of ~. second r~se~r~her c~nsis~s .only in condu(~~ing secondary anal~ses on 
~-data f,]e where ,ndlYldual ldent,tles are not aV811able, then no ethlcal 
violations woald be incurred. No ethical problem would be involved either in 
a situation where anonymous data were being analyzEld. In both instances, 
since the individual's right to privacy and consequently his or her confi­
dentialtty was not endangered, this would not presel'lt an ethical issue. 

~t ' 

Where informed consent was an ,implicit agreement between respondent and 
researcher, the same guidelines would apply. 'This is particularly the case 
when a subsequent investigator would like to complete \a fpllow-up of the 
cohort independently of the o~iginal researcher. In thosg~situations where 
the original.,researcher was no longer involved ,in any capatity in the project, 
then it would seem incumbent on this latter researcher to contact the indi- , 
vidual conortmembers and ~,ecure wri'jj~en consent to pa~ticipate in the follow­
up'~even though no similar wT',itten consent had been seC't~red by the original 
investigator. Of course, it is the responsibility of the original investi~ 
gator to consider the qual ifications of any individual wiShing to \oJork with 
an eXisting data :f,~le,and itis particularly important to consider the indi­
vidual's ethical record. 

, 0 
A related pr'oblem OCQurS when ~ study, begun as a;ne...,shot study, is 

subsequently expanded to a longitudinal project. In such an instance, sub­
jects' informed consent was only for the original data collection and not for 
the follow-ups since these were planned after the consent was obtained. The 
~thical procedure, then, wo.uld be to obtain a new consent agreement, reflect-
1ng respondents awareness of the expanded scope of tne study. 

. Thisethical:question we have been discussing takesOon a new. light when 
looked at jn the cont~xt of centralized data banks. Already, a number o'f"such 
banks have been developed, for instance the Hent~y A. Murray' Data Re~ourceand 
Research Center at Radel iffe Coll ege. The Radcl iffe Data ,.~enter was" desi'gned 

~llf o 



~-~------,--~---.......--.------------:~----~~ 

'( ; , ~ .. ' 

0, 
~, ' 

, 

232 

in 1976.as ~ repository of data o~ educated women, with a particular emphasis 
on l(mgltudlnal research. Accordlngly, staff members of that Center have set 
out to identify data sets which are relevant to their areas of interest to 

,serve as a clearinghouse for information about these data sets, to coll;ct a ~ 
" number of the data sets and to sponsor research ,using thes~ sets. Annotated 
]i~tings of data.res?urces are available from th~,Center. The ethical ~u~stion 

'WhlCh comes to mlnd 10 regard to such centralized data bank is: Doesn't the 
existence of centralized data bank threaten ethical conduct with regard to 
respondents' rights of informed consent and confidentiality? The question can 
be seen to be more complex here since the intermediary position of the data 
bank ~akes it m?re difficult for the original researcher to keep control over 
the rlghts of hlS or her respondents. Moreover, the subsequent researcher may 
feel less resp?nsibility for the rights of these same respondents since the 
data were obtal ned from an organizati on and not f'romthe subjects themsel ves 
nor from the original, investigator. The responsibility for the ethical co'nduct 
of subsequent researchers, thus, falls to the staff ,of the data banks. The 
Radcliffe Center has taken this responsibility quite seriously as is attested,­
to by the contractual agreement routinely drawn up between the Center and any 
data contributors: This agreement spells out whether the original investigator 
want~:. 1) anonymlt.y of respondents maintained 2) certain types of researchers 
prohlblted from hav-mg access to the data file 3) conditions set on whether 
~nd how follow,~ups may be conducted and 4) copyright of the data collection" 
lnstruments given to the Center. Furthermore, the Center war'rants that it 

"w-ill not yiolate any prior agreements between t.he contributor and 
subjects which are'made known in writing to. the Center. Contributor 
warrants that he/she has attached any agreement or consent forms or 
copies thereof which he/she or others obtaineti from the subjects of 
the contributed materfal, and -eo which he/she has a~cess; that he/she 
h~~ made reasonab 1 ~ efforts t~ obta~ n a samp 1 ~ ~ of i,~ny agreement or of 
any co~s~nt form glVen to subJect, 1n the stUdy,:~and that he/.she has 
on Exhlblt A attached hereto described to the best of his/herrecol­
lection the information given td the subjects as to the future us@' of 
m~t~rial,.and the conditions under which the subjects agreed to par­
tl~l~ate 1n the studies. The Center will obtain an undertaking in 
w~ltlng.from users that they will not knowingly ,divulge any informa­
tlon wh1.ch could be used to identify individual subjects in the data­
set,excepJ to the extent necessary for permitted follow-up studies 
or where t~e contributor indicates in writing that there is no ~eason c 

for anonym1ty and the Center conGurs in suchconcl usion. II . (Radcliffe 
Data Resource and Research Center, no date; p. 2)' ' 

Th: tremendous potential for .abuse wi1fh a prollferation of ~entralized data 
ban~ eXls~s=, If these ba~ks ~re to succeed wpile maintaining the integrity of 
s?clal SClence research, lt \'1111 be the responsibility of every researcher to do 

~ hlS or ~er part to behave i,J1 an ethical fashion. Moreover, contributors to data 1\ 

banks wl1,l hav~ the added. r~sR~nsibil ity of ascertaining the reputability of' 
these banks prlor to provldlng''data sets. This responsibility is not so differ­
~nt fr?m that the original investigators face in dec,jding whether to allow other' 
lnVestlgators to ~o seconda~y.analyses on their data sets or to follow-up their " 
respondents .. It,~s m?re cr1tlca1~ however, as wrong choice of. a data bankcou1d 
~a ve ,grea ter '1ffi~1) ~a t) ons than m) sp 1 aced, con fi den::e "i ri' ~"s i n91 e ; n yes t i g~ tor. \ 
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The Use of Deception and Unethical Research Practices 

Whenever pos~ible, the rese~rcher should avoid the use of deception ci~ of 
any measures Which c~use dis,comfort to subjects. The investigator is obligated 
to search for any reasonable'way of designing a study wh~ch avoids deceiving 
subjects qr causing ~hem discomfort, even if the solution is difficult to find. 

" ,~ 

This ethical practice is supporteti"-'by the Department of Health, Education 
and Welfare which has issued guidelines for research projects which involve 
human subjects. These guidelines caution against sUQmittingindividuals to re­
search conditions which"will expose_ them to physicaJ, psychological, social and 
legal risks. Certain categories of individuals ar~ more vulnerable to these 
risks. These inclUde: fetuses, pregnant women~ children,'the mentally disabled, 
prisoner's and other individuals "whose ability to give voluntary informed con- ' 
sent may be in question." The guidelines do not specify the kindS of research 
situations which may cause risks to the subjects. However, most of the risk 
categories',a,re fairly 09vious. Thus, it is clear that drugs of unproven effec,.. 
tiveness whi,ch could be damaging to the health of subjects would be considered 
a physical risk'. However, what makes up a psychological risk? The use of de­
ception could subject the respondent to psychological risk. Asking certain kinds 
'of questions on questionnaires or in interviews could 'restimulate painful past 
occUrrences for the individual, thus also creating psychological risk. The 
ethical issues surrounding both of these are discuss,ed below. ,\1 

Many research questions in the social sciences can be answered only by 0 

designing experiences which cause subjects some psychological discomfort, 
anxiety, embal"rassment, or annoyance. For example, it is difficult to investi­
gate the effect!}> of anxiety except in situations in which peopl e experience 
anxiety. Of course, a researcher must weigh the benefits of experimentally 
causing anxiety il") subjects in a labJ)ratory situation as contrasted to studying 
the naturally occurring correlates,Q'Jianxiety. 

In addition, someti~es it is impossible to answeiparticular research 
questions without conceaT'ing the true'onature of the ~tudy by the. use of decep­
tive devices. This is because many rr.esearch procedures invite bias due to 
defensiveness of respondents or their ynwillingness to give anything but a 
socially desirable re~ponse .. However, in deception, the investigator is not 

(':'only misleading the respondents, but also invading their privacy by extractin~r 
data under false pr~tenses. Deception in research may occur in subtle forms 
as well: Any projettive techni~ue, for example, is a deceptive device unless 
a subject is forewarned of the true purpose of the instrument. This is true' 

'iiwhether the researcher introduces the instrument under a different name (e.g., 
sayi,ng thatthe.Thematic Apperception Test is a te~t of creativity rather than 
one which assesses intra:psychic processes) or doe~ not describe it at all. 
Moreover, a/simple interview often contains subtle ~lements of.deceptiveness: 
The interviewer gains the confidenceo;f' the respondent by simulating agreement 
with his or her attitudes or by behaving in a pseudo-friendly manner which may 
seduce the responde~,tjntollvoluntarilyll reveal ing inner thoughts or feel ings 

o 

under false pretenses. '. 
<,; 

DecePt.ion , even"when innocuous, presents an ethical problem simply because 
a lie has been told. Md'reover, whether the deception is innocuous or not, if 
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a subject has not agreed in advance to allow the researcher to observe a speci­
fic aspect of behavior, his or her privacy is being invaded. This is true 
whether or not the study in which one has agreed to participate is more or less 
pleasant than that Bne eventually experiences. 

Often theGdeception is not innocuous, but results in some anguish, upset 
or discomfort on the part of the subject as in the now famous Milgram study. 
The Milgram study resulted in emotional trauma for many of his subjects, in 
spite of careful debriefing. When informed of the deception, many subjects 
were seriously distur'bed by the knowledge that under certain circumstances they 
were willing to administer lethal levels of ' 'shock to another human being. The 
fact that the experiments involved deception and that no shock was actually 
being administered did not change respondents I reaction to their potential for 
causing harm to another 'human being. 

Loss of dignity of the respondent may occur when no deception is involved. 
Even the most innocent-looking procedure may cause a r.espondent to feel uneasy 
or diminished. Since the researcher-subject relationship is one, of unequal 
status, it is rel atively easy for aninvestigatcir' to make a respondent feel 
powerl ess. . (;) 

i.~ 

, . : ~ 
. Of particular potential harm are experimenta) practices, or interview or 
"questionnaire questions which restimulate painful\pist experiences. For example, 
studies of victims of kidnapping may elicit from f,~spondents a gre~t deal of 
information about the experience. Thinking about (,h'g kidnapping, 'even for the 
purpose of responding to an anonymous questionnaiy;e, could have the effect of 
causing the individual psychological trauma, even thqugh the occurreiwe being 
investigated may be several years old. Thus, investigators must be sensitive 
to the psychoTogicad, effect of every question asked of subjects. 

Social Implications of Research 

A final ethical area to bediscussedt-elates to the social responsibility 
of researchers. It considers related questions: IIAre there certain issues 
which should not be researched?11 and; IIAre there certain research findings 
which should be withheld at least teinporaY'i1y forothe benefit of humankind.?11 

. . (0 

While the ethical issues we have dis,cussed in prior sections lent them:..' 
"selves uniquely well tusolu~ions, in thi)s case, the solutions are less clear:.. 
cut, with more room for the individual cc)nscience to manifest itself., Thus, 
in considering whether certain issues ought not to beresearchedpt ought not 
to be revealed at this time, Vie run irto moral injunctions whi ch -may confl lCt 
with the doctrine of free scientific i nqui ry.For.example"",xgcen,treporfis . 
of scientists I increasing success indirectly manipulating genet'rct"Tna~terial 
ha~ be~n .me~ W;{$h .moralo~trage and con~ern, both from w~thin and,t~itthput "the 
SClentlflC coml11umty. Wh,le such genetlc researchtechmques have clear' 
scientific merit and may eventua)lly save many 1 ivesand improve the 1 ives -of 
many others, their usage directly conflicts with prevail ing rel igious and moral 
teq,ets about the creation of 1 ife. Sii!nilarly while many ha.iled r,ecent succes­
ses in the fertil ization of hU!'1aneggs'in vitro, the later implantation in :~he 
mothers and the subsequent'norma.l deliveries and 'births, others were outraged 
and frightened at the potential dangers presented by this type of technology. 
The issue here has eto do with <the fact that current advances in/~echnol:ogy 
outdistance reji'gious and mora'i changes. , . ' ~ 
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. Other research topics which present ethical""problems for investigators 
are any which, because of their moral or philosophical nature or their social 
implications, may be of particular interest to the lay'public. Often, re­
search findings are difficult for non-scientists, particularly members of 
the media to correctly interpret. It is not unconmon to find a neWSpi:iper 
article capitalizing on what the researcher cans IItrends ll in ~lon-scientific 
findings. Npr is it unusual for a reporter to describe data based on cor­
relational a'1alysesas IIprovingll some outcome of interest. Large sensational 
headlines often ensue from such distortions, misleading the public as to what 
the research has actually demonstrated. Recall the furor over Jenson1s work 
onintel 1 ectua 1 differences between Bl aeks and \~hites and imagine a typical 
headline: IIBLACKS SHOWN TO BE GENETIC,6;LLY INFERIOR! II Given the respect with 
which scientists and researchers are held by the publ ie, it would be 'under­
standablethat readers of such a headline,and of the article which would 
accompany it, .could conclude. that Blacks have been conclusively demonstrated 
to be inferior to Whites, The controversy in the scientific community over 
Jensenls work probably did not reach the pUblic, thus leaving some members of 
our society with amnunition to stoke their bigotry. 

So, in. addition to considering whether certain topi~s should be researched, . 
investigators must carefully weigh whether and how certain research findings 
should be presented to the public. Since there are few definitive guidelines 
about where to draw the line, the individual r.eseareher is left to decide 
whether the emphasis should be on free scientific inquiry abQve all else, on 
moral or philosophical injunctions alone or on some combination. Hopefully, ) 
in making this decision, reseal"cherswill find that they can sufficiently modify 
one set of values to be consonant with the other set of values and yet continue 
to produce scientific work of merit which will benefit humankind. 
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In this chapter we will atte~pt to" specify how important qu'estions in crim­
inologic practice and theory may be answered by ~nal'yse's of existing prosp~ct~v~, 
l6ngitudinal studies. We will attempt to structure~the material so as to'iI1aXlm1Ze 
the usefulness of this presentation to criminologists interested in seco~dary 
data analyses using these longitudinal studies. ' 

Unfortunately) it is impractical to hope that we will be able to explicate the 
importance of each of these studies to every possible question in criminology .. 
The opportunities reported below can be seen as examples of the types of que~tlons 
which are appropriate to longitudinal research and the variety of answers Whl:h 
are possibleo We will not repeat the specific advantages of using these st~dles 
i'n understanding the causes of cri me. The advantages have been amply descrl bed 
in this report. 

!/ 

One great benefit of using el-tsting longitua'inal studies re"sts with the 
fact that trye populations are identified and. examined before a'htisocial ?e~a,x~t~: 
b~com~s ma~lfest. I~ other words these studles aremos~ useful w,~e~ ~h~y,~~~eaRb . 
to etlologlcal ques·~lOnSl. eWe have, consequently, restpcted ourai;te.ntlon ln thlS 
chapter to studies which first examined their subjects during infancy, childhood 
or early adolescence.J 

Most of these studies have multiple in~tial measures and mag,be utilized to 
ans.wer different criminologic questions., We have organized the presentation 
around several criminologic qUE;stionsa The first time a project is recommended 
;tis briefly describedo~Jhen it is mentioned again the reader is referred to 
the initial description. The des:riptions are brief, containing! 't'fe hope,~ome. <~'I"·"'=~~~l 
useful information. We urge the lnterested reader to consult orlglnal publl~atl0ns 
or .to examine the chapters each"project has prepared for a volume which wi.ll("soon 
appe8r (Mednick and Harway, i n~press). " 

The presentation is organized so that we proceed, from less complex criminologiC 
questions (biological) to more complex questions (neighborhood). 

BIOLOGICAL AND COGNITIVE ANTECEDENTS OF CRnllNAL BEHAVIOR 

Birth'Damage and' Violence 

Violent criml is one of the criti;cal problems in .American Soc~ety today. 
"I' A recent l-eviewirticle(Mednick, Pollock, Volavka, .and Gabrielli, 1982) has 

reviewedl!v;iil!nte that part of the basis oLviolent criminal ;f-behavior is early 
damage to brain centers concerned with inhibition of behavior. On~ of the 
most important possible causes of such" damage is perinatal difficulties •. It is 
well known that the disadvantaged suff,~r a disproportionate amount of perlnatal 
complications and also contribute disproportionately to Violent crim~. In addi­
ti~n).theories ~xi$t 1ink1,ng neurolog;c~l dysfunction with impu1sive;~;01ent 
cr~,,!mnal behavlor.", ~ (2;'1, 
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One pos~ible ave~u~ for dete~mining the relationship between perinatal brain 
d~mage and vl01ent cnmlnal behav10r woulcl be the examination of birth cohort data 
B1r~h cohorts are freque'ntly initiated in order to answer questions relating to . 
per1n~ta1 factors and neurological disorder. Consequently these studies have 
espec1a11y caref~l and detailed coding of the pregnancy and birth process and 
!regu~ntly a~so lnc)ude follow-up neurological examination. If ~e can identify 
lndlvldual~ In the ~oho~ts who h~ve s~ffered early neurological damage, ancl also 
have been lnvol~ed ln v1o~ent crlm~, 1t would be possible to learn much about 
the ro1e.of bra1n damage ln the etlology of violent crime. The remaining members 
of the b1rth cohort can serve as good controls. 

·c 

· The hypothesis was, in part, suggested by our experience with a Danish 
perlnata1 cfihort •. In Copenhagen a perinatal cohort of 9,006 consecutive deliveries 
was carefu1~ly studied bya small group'of senior physicians in 1959-1961 To take 
adv~ntage of these d~ta for criminologic purposes we assessed the cohort's official 
de11nquency re:ords ln 1978; they were then 17-19 years of agea Based on the. . 
neuropsycho1og1ca1 and electroencephalographic literature we hypothesized that 
those mem~ers of the cohort who ~ad develQped into violent individuals would have 
suffered lncreased levels of perl natal damage and subsequent neurological symptoms. 

:xWe developed ~;~scoring systemfor,the perinatal and neurologi'cal information 
and these.sc~res.were r~l:~ted to t~e vlolent offenses of these individuals. We 
found a d:stlnctl~e posltlve relatl0nship between recidivistic violent delinquency 
and the b1rth var1ables of perinatal difficulty and neurological disorder. 

Ther~ are three studies among";the lon~[(tudin~l projects summarized in this 
report W~lC~ could p~ove valuable for e~Hl6ring the neurological dysfunction 
hyp~thesls ln th~ et:~logy.of violent crime. The Philadelphia Collaborative 
ProJ~ct,.the Ca1:forma Chlld Health and Development Project, and The Florida 
Longltudlna1 ProJect. "v' 

· The,Phi1adelphia Collaborative Perinatal Project (Maracek) ~ This 
pr~J~ct 1S part,of the large U.S; collaborative project~ The objective of the 
or1~1nal stu~y.was to ,explore the origins of cerebral palsy and other neuro-

"h -.~glcal condltlons. A population of 9,636 subjects has be~n studied. 
!) 

· The peripatal ,~:alth sta~us ~nd cpndition of the child was very carefully 
mOn1t~red. Neurolog1,.cal examlnatlons occurred periodically until the child 
was elghtyears of age., Meas~,res of health status and intellectual growth were 
repe~ted1y taken. The""p-,opulatipn in 1981 is from 15 to 22 years of age and 
co~sJ.-"sts .Qf ,both sexes."Recently Marvin Wolfgang has gathered data on the 
crlmlna11ty of the cohort in the Philadelphia area. 

In view~f the factth~t both tbe neurological and perinatal information 
for thc'ise subJects and the lnformation re]ating to criminal vf61ence exists . 
on the ':same ~ata tape, it is not an exceptionally difficult task to determine 
the cprrel~tlons ~mong.these factors. One great advantage of the Philadelphia 
Collaboratwe, ProJect1s the fact that neurological examinations were ta~~n neo­
natal~y,a~ one year of ~ge.a~d il't seven years of age. The subs@quept violent 
behavlQr 1n any of t~e lnd1V~d~als can be considered in the light of devel,9pmenta1 
pa t't~U'~Jls.;~of,"cneu'ro 1 Ogl ca 1 def1 CltS.. . 
._~.~ .. ~<;':;:. ••• "':/ r.~ , 

go 

The U.s. Collaborative Project in total included over 50,000 i'ndividuals 
at a number of cities across the U.S., An attempt is currently being made to collate 
the data intoacces~.ible magnetic t~f}le fonn. Inorder to repeat the perinatal­
violence analyses sl\ggestedabove, lt would only be necessary to ascertain the 
crimina 1 i ty of the rest of the Col] abora ti ve ProJect Cohorts. 
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California Child Health and"Deve10pli1er1t Studies (Van Den Berg) 
Along with the collaborative Project ~entioned above, this study i~ one of the 
world's major longitudinal birth cohort investigations. A total population 
of over 20,726 births beginning with deliveries in 1959 was studied. At this 
writing, the subjects are twenty-two years of age. The investigators have meaSures 

o 

of neurological functioning neonatally, at Orie year of age, five years of age and 
at fifteen to seventeen years of age. 

.;' 

The investigators have not been interested in the problem of delinquency 
or criminal behavior and DO attempt has been made to assess these outcomes. 
California, however, has one of the best criminal record systems in the ~.S. 
It should be possible to make use of these records"Jn order to c~eck , s~ 
the entire population for criminal behavi'or. If we could determlne WhlCh of the 
individuals in this cohort has behaved violently it would be possible to conduct 
an independent test of the hypothesis that early neurological damage is related 
to later violent criminal behavior. 

The Florida Longitudjnal Project ~Fletcher, Satz, Morris) The Flo~ida 
Longitudinal Project was originally designed to study the role of learn1ng 
disabilities in the development of serious emotional and behavioral disturbances. 
Below we discuss the usei)Jlness of this study in understanding the r~lationship 
between learning disability and delinquency. The investigators exam1ned a cohort 
of"all of the 497 white, male kindergarten pupils in Alachua County, Floridao 
Measures collected on subjects included several indicants of neuropsychologi~al 
functioning at various time points during the school career. Much of the eXlst-. 
ing research on violent criminals,which im~licates bra~n damage is based on stu~1es 
utilizing neuropsychological test1ng of prlson populatl0ns. As a result, questl0ns 
can be raised whether the brain damage preceded the violence (and thus could be 
considered among the causes) or whether the brain damage was a result of the 
individual's violent behavior. In'the case of the Florida Longitudinal Study the 
neuropsychological meaSLlres were taken at the kindergarten level and in th~ two 
or three years follo\/~ng this and it is impossible that any brai~ damage,,,odls: t;;:. 
closed by these neurological measures were caused by the later Vl01ent behavlor 
of some of these chi Idrel'l. ' 

In Florida it is possible to obtain criminal records and also delinquency 
records from the offioial files~' This could be done at minimal cost and would II":' 

provide a third replication of research investigating the relationship between 
brain damag~ and violence. " 

In Chapter 5, Nesselrode and Baltes relate the importance of cross-cohort 
replication in assessing the reliability of empirical re1ations~ips. The U~S. 
cohorts come from decidedly different se:tions of the country! lf w: f?u~d ~n all 
of these cohorts that individuals who ev,dence early neuro10g1ca1 dlfflcult1es, ." 
later are more likely to behave in a violent criminal manner, th~s .would, be very 0 

strong evidence that early brain damage is a part~al cause of crlmlnal v~ole~t 
behavior. One caution;~ however, there are a .cons1de~able number of st~dles ,n 
the literature which demonstrate tha~ biol?glcal varlables such as per~natal d'ff'- ' 
neurolo ical status do not predict, ln a s1mp1e' manner, to later b:hav1 0ra1 1 .1 
culty gIn a study by Dri1lien (1964)"it was shown that premat~relnfants lat:r 
ha~edifficU.lty .. in learningo Additio.n. al ~nalyses dem. on.strat~d that t~; .relatl. on­
sh11P was restricted to those ~remature chl1dren \>fho grew up ln ~n uns~dble d 
fal\1iil setting. Premature chlldren who grew upln a stab~e/amllY ev~" e~ce ~o 
;m~hrlant 1earningdisab;lit.Y~ t~e mus~ also b~ ver-¥ sensrbve to su~~ blhSO~I}t! 
interactions in the are1'1of ~l~'!E;lence.j It wouHI be, lmporta~t to exam~ne t "e 
from these three cohorts in order to. 'eva 1 u~te the 1 nt:ractl on of SOCl a 1facto~~ 
wfth possible early brain dama~e. The sO~1al and faml1y data necessary for t 
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study of this interaction exist in these thr.ee cohortso 

Cognitive Factors and Delinquency 

c As Hirschi and Hindelang (1977j have pointed out, the role of the intellectual 
and cognitive development in school pI!rformance and adjustmeht may be an important 
bu.ilding block in understaryding the etiology of delinquency. A lively controllersy 
has developed in the literature around this issue. Evidence has been presented 
both in support of,~nd against stJch ;a relationship. The several longitudinal 
studie~~hich have examined this question (West and Farrington, (1977) Wolfgang, Sellin 
and Fi g 110 (~972) and Kirkegaard-S¢rens~n and ,Medn';ck, 19~7) all suppot'.t tb.e hVP(Jthesi s 
that pre-dellnquents have lower testedlntelllgence, partlcu1arly verbal inte1ligence. 
It would be of great value to examine carefully the many face~and details of this 

'",. cognitive ability--delinquency relationship, Fortunately., our longitudinal studies 
yield an eXceptionally rich source of information concerning intellectual perfor­
mance,. The measures range from kindergarten to high school, from learning dis­
abilities, achievement test scores, school grades to teacher reports. 

Reading readiness 

Reading readiness is typically assessed at age 5 or 6 years, often in kinder­
garten, There are five studies among the longitudinal projects which examined 
the reading readiness of their subjects~ . 

~ PhiladelShia High-Risk Study (Spivack) The investigators questioned wh~ther 
early schoolehavior would predict delinquency in a socially disadvantaged high 
risk group. The investigators asked. all ,56 kindergarten teachers in the 29 schools 
of the four center-city Philadelphia school districts to rate randomly selected 
male'and female school children from their classes. No teacher rated more than 12 
children. The children were followed-up continually in later grades through 'high (i 

school. 

Among. the data collected was a standardized test of reading readiness. Other 
measures incly~~responses to questionnaire items designed to indicate signs of 
adjustment proJ?lems or o~-,her school problems, the Hahnemann High School Behavior 
scale, the Teacher Rated Adjustment Scale (TRAS), "pink slip" information (school 
records oJ act;vities"meriting diss)plinary action), counselor infprmation about 
school problems, student scholastic' history and achievement data, and routine 
psychological testing information. Poli.ce records on arrests are included in 
the data bank. At the time of this writing (De.cember, 1981) the 5ubjectsare 
abou.t 19 years of age. " . 

, 0 

uinc E idemio10 ical Stud of Behavior Problems. (Reinherz) The aim of 
this investigation was to describe t e emotional and behavioral development ot 714 
preschool male and female :children in Quincy, Massachusetts in an attempt to pre- . 
dict outcomes. The efforts included a preschool screening battery giving infor­
mation on reading .readiness, health status, demography, developmental status, 
cognitive ability, sensory fUnctioning, and behavior patterns. During the 
kindergarte1l year, and grade$" 1, 2,an'd 3, school adjustment status, school per­
formance, behavior, family events and some personal adjustment measures were 

C? taken. During the third grade evaluation, peer ratings, .SJ~Jt-concepts and locus 
of contr~l.measures .we~e .assessed. Dev~lopmental health,~~n50ry functioning 
apd COgt:ll t, wr. functlpm ng were al 50 a~al n measured o ;: I c:' 

These children (in 1981) are nine years of age, TH~ are at an ideal point" 
to begi'n a prospecti ve, deli nquency study. i 
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Schooling of Young'Children '(Entwistle and Hayduk) The investigators.des­
cribed the social and psychological circumstances o.f young children's experi~nces 
in the fi rs t three grades. A total of 1; 101 chi 1 dren w.ere exami ned in th.e; r ·fi rs t 
grade in white middle class, white lower class. and black lower class schools .. 
Examinations of reading readiness, math ability, IQ, parents, childrens'and 
peers. estimates of childs abilities were i~cluded. AiS? ~ssessed were classroom 
conduct, school absence, race, SES, and ne1ghborhood qual1ty. 

The children. (males and females) are (in 1981)17-19 years of age; their 
delinquency has not been assessed. 

Yesterday's Children. ,(Kraus) This study assesisea. the ed,ucatioflal ,ge~elo~­
ment of 274 Nevi York city male and female children. The a~sessments be~an .1n f1.rst 
grade and continued through high school. The assessments ~ncluded re~d1ng .> 

readiness, intellectual and achievement measures, persona11ty evaluat10ns, soc1a~ 
questionnaires, parent at~itudes.a~d teach~r judgemeryts:' The sheer extent of th1s 
rich data bank make it qU1~exc1t1ng desp1te the relatlVely small~umber of. sub­
jects. The subjectswere;:::s'elected from. two schools,one was pr~dom1nantly bl~ck, 
one predominatly white. The ~ubject~ are (in 1981), now 34 ye,,~rs'~f.age.· Del1n­
quency information is not ava1lable 1n the data bank on these 1ndwlduals. 

,> 

High-Scope Longitudinal Preschool Evaluations. (Weikart and Schwenl)art~ 
This project examines a small number of (N-=215) of low IQ (60-90L low S~S chl1~ren. 
They are very thoroughly examined with mea~uY'esof.reading read~ne~s, scholas~1c 
aptitude, IQ, school achievement and behav10r, socla1 ~harac.t~rlst1cs, mother's 
attitudes, records of hospitalization, school grades, and att1~ud~s ~oward th~ 
school. In adolescence theY'investigated truancy, dropouts, d1sclp11nary act10ns, 
employment activity, police contacts and court reco~~,s. 

Learning Disabilit.Y. 

There .are many reasons that learning disability (CD) may pro~ve- an imRo;tant ~.~ .. 
antecedent to delinquency. First, i.n terms of Hirschi's version of control theory, 
learning-disabled individuals may find it hard to ob.tain-rewards in sch~ol l~fe. 
and may not form attachments' to th~t ins~5tlltion .. In some c~ses, learmng.d1s-, 
ability may be related to n~urolog1cal d1sorde~ al']d.may.p~edl~t to later v101ent 
criminal behaVior (as expla1ned above). Learmng d1saf).1J1ty 1S also related.to> 
attention di sorders and hyperacti vi ty which have been shown t? .re 1 ate to~e,l 1 n­
qu~~n.cy. In t~e;;~Q1Jow~ng studies LD has b~en asse~se~ early ln the school career. 
Whe!'re' antisoc1al·beha.vlor has been ascerta1ned, th1S 15 noted. 

There are three ?tudies which ~~¥Jt made specifi~ effor~s to assess LD. 
Outstanding among these is the (Fletcher, Satz, Morr1s") proJect. 

Florida Longitudinal Project. This project was briefly.de'scrjbed above 
in the section on neurological factors arid-violence. The proJect leader, Qr. 
Paul Satz is one of the world authorities pn LD. The test battery, repeatedly 
administe~ed in 1970 to all of the' 497 male, kindergarten chi1drenin·Al1=lchua . 
County, Florida, yielas a thorough picture o.f LD ~n this populat!on. The bo.y~_ '~_~"= 
are now (1981) 17 years of age. It would be poss1ble to ascertaln the1r ant1soc1al 
behavior in Florida official police fil~,s. 

Quincy"EpidemiologicalStudy of Beh~vior Prob~e~s,. (Rei'ryh~rz) This' 
project is,desc:ribed"in the Reading~eadlnesssectlon; In add1tlon't'omeasures of 
reading re.adiness~ the investigators made a complete, assessment of LD 
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in their sample. 

~oodlawn Mental Health Project (Kellam, Ensminger, Branch, Brown, ~eming) 
The ,Woodlawn Project is a study of children and their families from a black, urban, 
poot' community on Chicago's south side. The total group consists of four successive 
cohorts of ' all first-grade children in the Woodlawn community. It started in 
1963~and the children are now twenty-four years of age. They were studied in their 
first-grade classrooms and family data were collected through interview with the 
mothers. Data were gathered on learning disabilities, aggressiveness, acceptance 
of authority and social functioning; also teachers rated the .child's behavior. 
At qge 16-17, there wg.s another assessment including meas.ures of self esteem, social 
functioning, school records, and psychiatri,.f symptoms. An extremely detailed (r 
(and innovative) description of family structure Wa!5 c)eveloped; drug and alcohol 
usage statements and self-reports of delinquency were obtained. The project 
includes 1,252 children of bot~ sexes. 

Schoo lq,chi evement. 

This, variable is assessed by standardized aC~\ievement tests and'school grades. 
The measure is often made at several points during~he indiViduals' school careers. 
These repeated measures couldopermit investigation lof developmental changes in 
achievement~ It would be of interest (in terms. of :!ntervention) to' kno'H whether 
those who eventually become delinqu~nt begin their s"chool career with poor achieve­
ment or if the achievement level drops in associatioh with the beginning of a 
delinquent mode of life. . 

~ . 
'A very large number of the projects h,flve repeated measures of school achieve­

ment. In most cases the measures are standardized school achievement examination. 
The same standardi zed tests are used in several di fferent cohorts. The poss i bil i ty 
of establishing cross-cohort reliability of these relationships by utilizing these 
cohorts are clear. 0 

Florida Longitudinal Project ~Fletcher,.S~tz, Morr~s) This project has 
been described above. Delinquency measures must 'be obtained . 

Southern Yduth Study (Picou, Thomas, Cosby). This project has examined 
factors in the adjustment of individuals and fami11es in low-income farm areas, 
looking specifically at career development and decision-making. The studied 
youth were from several Southern rural and economically disadvantaged counties 
in Alabama, Georgia, and Mississippi. The investigators examined the educational, 
income, population, and occupationaL. characteristics of the areas. They then re­
lated these factors to characteristics of the individual's situation (such as 
parents' SES, parents' occupation, race, sex, and religion)' and to the individual's 
performance and values (school performance, interpersonaJ relations,oc;s:upational 
choice and encouragement, career oppbrtuni.ties and b10ckages, and work values). 
Outcome; measures also included career' opportunities, <adult attajnmentincluding 
income, education, and occupation. 

1\ ~. 

The data set provides an opportunity to examine a homogeneous population . 
at bi,ghrisk for delinquency beca,use of social deprivation and frustrations due 
to. i~agined or real impediments to career objective~ Co An advantage of this data 
set 15 the opportunity to examine the development of c;!elinquency in a rural setting. 
Most of the projects in this review include urban pq\J:6lations·. The project includes 
7,972 subjects who were first contacted in 1966. Thete,are four waves of data 
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collection. Delinquency has 'not been ascer;tained. () 

The EducationalTesting·Se~v;t~ Study (HiltonL T,he Ed~ca;tiona] Test1.nQ 
Service has examined longitudinal. growth patterns amo~g Amerlcan youth. flf~h, 
seventh ninth and eleventh grade students,\were studled every two years Urytl~ 
high school gf~duation (N=90l). Data inclJided test mea"sures of school achleve­
ment; understand; ng, and i nte 11 ectua 1 s'k~ 11 s. incl Udedamo~g.the tests were the 
School and College Ability Test, Sequent1a1 Tests of Educatlona~ ~rograms and a 
test of general information. I.IJ grade 12 the students were .ad~1mste~e~ the 
College Board American Histot;yTest, The College Board ~ngllsh Comp~sltlon Test_ 
and the Preliminary Scholastic Aptitude Test. Inf0rmatlo~:!als~.'.~val1ab1e on the 
subjects. includes background and experience (from a questl0nnalre), school grades, 
and information about fathers' education. (;1 

The oldest subjects are 'how about 30 year~ of age (1981). T~e popul ati on 
(N=45,901) is representative of the U.S.,and 15 enornnus. A f:deral source of.crime 
registration might be useful here since there has been no de11nquency ascertaln-
ment. 

Philadelphia High" Risk StUd~ (Spivack) This study is described abpve in the 
section on Reading Readiness.. . 

IJ 

Project Talent (Steel, wise Abeles) The iryvestlgators ha~e ~x~mined the . 
personal educational and experiental factors WhlCh promote or lnhlblt the dev~lop­
ment of human talents: The investigation involved testing of over 3?5,000 Amerlcan 
high school students in 1960 from 987 high sCh~01s, Data collected.,ncluded results 
of achievement .. tests language aptitude and abl11ty tests, complex lnte11ec,tual 
aptitude tests, visu~lization tests! ma~nematics tests, an~ clerical an~ percep.t~al.~ 
aptitude tests. Follow-up informatlon lncludedone-year, T1Ve-yea~,.and e~~ven-y-ear 
,educa ti ona 1 experi ence, career development, and persona 1 1 nforma tl on (e. g., race, 
re1igi6n, martial status, health). 

o Potential advantages of th';s data .s'et are itsrepresentative,pess" ~nd completeness. 
The data could be used forextens;ve investigation of educational development 
patterns which can relate to the etiology of delinquent and criminal beh~v~or. 
Maturati onar patterns €~~,. berel ated to the onset and de~el opment of offlclally 
recorded criminal behavl0r. The completeness of the apt, tude measures may b~ ~se­
ful in determining the profile of aptitude type which is most amenable to crlml­
nological influences and the types "which are least vulnerable .. 

';' 

The ,young'est subjects (males and fema1es~are now (in 1981) 36 years of age. 
Criminological information is no~,. available ln the data bank. 

. .-iF~~ Adolescence to Youn Adulthood: A Twelve Year P os ective Stud .(Jessor 
. and Jessor This project describes the course of psychosocial de~~,.opment o~er 
time in order to predict· the onset of certain developmental transltHln behavlors, 0 

~ and to exp1 01~ the continui:toY. between early and 1 ater devel~pm~ntal . states. They 
-")studied l1260seVenth eighth and ninth grade students of' a Jun10r hlgh school, 

,) and' 462 freshmen of ~ col1.egeof arts and sciences. Data consist.of resp~nse~ 
to itemsqf"il 50"pagequestionnare recordiryg ~etails of perso~allty, soclal lnter­
action behlivi or and demographi c characten Stl cs. School 'aoh1evement data were , .,' ~ " . 

, also olltairied. fI 
I} , i) ~'-! 

" At the time of the initial assessment the subjects (both sexes) ranged in 
<) age from,.l3-l9 years. They are currently (1 ~81) 25-~1 yegrs ~f. age .P~rhaps the 

.' OU

O mosJ,unique and useful·:.aspect of the study 1n relat~o.-r to crlmwology ~s t~e con-
'-'"c~ptrqtion on measures of1 personalitl' per~~~~t be11e,f structure, motlvatlons, 
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'i'nterna1 corit\';.'ol s.turctures and parent and friend support and controls. Self 
reportjmeasures of antisocial behavior as w.ell as drug use are included. 

-. 
"Youth in Transition Project (Bachman and O'Mc1l1ey) These investigators have 

attempted "to relate social environments and experiences to school performance . 
andoccupational aqjustment. They studied 2,213 tenth grade boys in 87 Michigan 
pub 1 i c hi gh schools. The subjects were exami ned fi ve times over an 8-year pe,r; od. 
Variables""included measur-es of family stability. and background, anility andeducat;onal 
attainment. Measures df job satisfaction, self-esteem and school misbehavior. 
and drug abuse were included~ The subjects (all males) are now (1981) 30 years 
of age. With ascerta4nment of adult, criminal behavior this project has important 
potentia 1 s. ' (I 

'School and Famil* Effects oni/Student Development (Epstein) This project 
, includes 14,604 fourt grade ch1]dren (both sexes) from small city, .suburban and 
rural communities in Mary1and.!The sub,jects are now (1981) 19-25 years of age. 
The intent of the study is to~xamine how family and school rules and the possibility 
to enter into decision-making influence the Ghild's-school achievement. Extensive 
assessment of achievement, IQ, teacher rating~ family processes, race, family 
structure, type of school, friendships, sociometry, .and school grades.~are included. 

High-ScopeLDngitudinaJ Pre-School Evaluation (Weikart and Schweinhart) This 
project is described above in the settion on Reading Readiness. . 

Yesterday's Children (Kraus) This project is described above in the section 
on Reading Readiness. 

Intelligence test scores 

The relationship of tested intelligence to delinquency has aroused a lively 
controversy in the literature. An important question in""eva1uating the etiological 
significance of this relationship ;s the extent to which lower test intel1igenceof 
thedelinquent may result from his estrangement from academic pursuits (the importance 
of which "has been indicated by most delinquency theories!'). The issue can be best 
studied by. examination of early IQ test scores of future delinquent's. Many of 
the l6ngitudinal studies included IQ measures in their assessments. 

"' Ps chosocial Develo ment of A ressive Behavior (Eron, Huessman, Walder, 
Lefkowltz 1S is a ongitu lna stu y of the eve opment of aggression. 
The subje~t$ are all third-grade,school children in Columbia County, New York in 
1960 (N=B75), .. ' The data represent (:hildrenin a rural New York county. The in­
v.estigators hypothesized that "aggressionis learned by a child from interactions 
with the environment." Original data included IQ tests, family interviews on dis­
cipline and punishment~ student rating of aggression in other students and inter­
view information from parents. The children were again studied at age 19 with 
aggression scales, the MMPI and. interviews . 

Since the 1960 data include infonna!~ion about the child's home environment 
(including the amount of punishment and the opportunity for witnessing aggression 
in the parents), and since bonds (or attachments, or identi·fication) with important .. \ ),' . - ..' 
others was assessed, many important hypotheses on the role of the faml lY1 n the . 
development of Violent behavior COUld. be examined. The subjects (both sexes) are 

°now (1981) 30 years of age. They reside in a low-migration area of the U.S. 
Official crime recordsshouJd be available. 
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Flori,da Longi tu~j)!la 1 Study (Fletcher, Sa tz, Morri s) Thi s study was descri bed 
';)in the section on Bi}~H Factors and Violence. (I I, 

.EdLJ:ationalTesti~gSe~~ice Study (Hilton) This study was described in the 
section on$Choo1 A9hievement. . 

/1' cz, ' 

Ph11adelph1ajHigh Risk Study (Spivack) This study was described in the section 
on Read, ng Read1 r/ess. ' jI . " 

/ .. 
Project Tal'ent (Steel; Wise, Abeles) This study was described in the section 

on School Achievement. G I - , ~ 
Youth "in Transition Project (Bachman and O'Malley) Thi§ project was described 

in the secti on on Schoo' Ach i evement. ' 'I • ,\ 

Quincy Epidemiologi~al Study of Behavior Problems (Reinherz) This study 
was described in the section~on Reading Readine?s. , 

School Family Effects on Student Development (Epst~in) This' study is described 
in the section on School Achievement.. I.' ' 

Yest~rday's Children (Kraus)" This project is described ,in the section on 
Readi ng Readi ness. - .. 

o 

PERSONALITY 
;> • I; 

. Cert.ain persona~ity characteristi~s. haVr terce validitl as pre~:kictors of 
dellnq~encyo ,These lnclude.lack" Offqb111t~fto delay grat; tcation, impulsiveness, 
r,ebe,l 1,1 ou, sn,ess" and aggr:ss1veneS,~1,( Other rer,sona,lity ch,ara,cte,rl,'stiCS may, be" U 

see~ as .related ~o theorles of d:llipquency)causation. These include level of .' 
asplratlon (stra, ',n theory) self linage and/se,l,f, este, em (labelling and some strai'n 
theorie~) and alien~tion (strain theory).f Some of ' the lQngitudinaLprojects 
ascerta,ned have Ch1ldhood and youth measures oJ these personality characteristics. 

o 

IQj1ibition of impulse 
~:Jl . 

Two of.the.st~d~es hay: ~ery.early measuresdf the child's ability to delay 
or tell}porarlly lnhlblt gratlflC;atlon., One project (BloCk and Block) uses ' 
behaVloral measures" the second project emploY$ teachers' ratings (Spivack). 
The Spi'{ack project in~ludes measure~ of delinquen~y 01: '. 

, . Personalit~ and ~ognitiveDevelopment (Block and B/lOGk) The aim of this 
proJ~ct wa~ to lnvestlgate the ~evelop!l1ent of ego-control and ego,,:,resiliency. 
Thell1~estlgators chose to examlne these factors in preschoolers (age three) 
to av01~ the,.:effects of school. }hey re~ort on follow-up examinations at ages 
four, fwe, and seven. 1/ 

" " () 

The children are 130 males and females drawn from two nursery schools in 
Berkeley, ~all f~rma. They measu:red del ay of gratification, persistence in oV,er-" 
c~mlngbarr1:rs ln order t~get !ogoa1s, motor lnhibitibn,leve1 of aspiration, 
dlstr~cctabl~1ty, ~nd p1anmng orlentation. The children are now (l981) 15 years 
,OfagQ: ThlS' ~roJect is mentioned here despite the ,small ,-sample because of tbe 
pot:~rba]speclal'relevance Of the measures to delinquency and the fact that "these 
varl~bles ar~rar~ly measured in longitudinal investigations. " 1 < 

! 
, .Philade1ph~a High ~isk ,P'roject (Spivack), Th,e, project is ~escribed in the 

sect19n on R:adlng Readlnessg however, there is a variableo,f special interest 
to thlS sectlon. 'JA teacher rating of impulsiveness is included in this data 
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'bank. 

Self esteem 

MeaJ9res of self esteem are qui'tecommon in these proje'cts. They all use 
paperantl'pencil questionnaires administered in school. The following projects 
contain early measures of self esteem: 

Youth in Transition. (Bachman and O'Malley) This project is described in 
the School Achievement Section. 

,Health Consequences of Drug Use (Brunswick) This project involved the collection I 

of data on drug use, health, development, disability, psyc,hological well-being, 
self esteem., family characteristics, alienation, social networks, employment; 
mobility and educational status on 536l·Central Harlem male and female youths, 
age 12-17. There was a second assessment in 1974. There was no de,l i nquent 
behavior recorded (except for the drug use). 

The drug users in this sample are ath.iglirisk for criminal behavior. ,<They 
areryow. (1981) 24-29 .years .of age. If their criminal and delinquency record's' could 
be'obtalne~ the relatl0nshlp of the drug use to the antisocial behaVior would be 
intere~ting to study. 

Adolescence to Young Adulthood (Jessor and Jessor) This project was described 
in the section QP School Achievement. 

.Familyand ~eer Processes in Ado~~scent Drug Use Studt (Kand,~l) The in-
vestlgators examHed the nature of famlly contexts and fami y behavior ,in which 
drug use develops. To this end, four data collections were conducted. The 
subjects ar: New York State secondary school students~(xwo groups; Nl=8,206, 
N2=7,250) wlth broad etht;\,ic and" racial sampling. The investigators (in 1971 and 
1972) collected .questionnaire data mailed to p.9Jrents and questionnaires completed 
by students dunng school time. Efforts also included collection of the same 
information from all subjects absent from the schools on the day of administration 
~f the ~riginal questionnaire. One sub-group (the 1972 senior c1ass)"also partk­
lpated ln a m~il and teLephone follow-up survey of the class five to nine months 
aftergraduatl0n. i?, 

Self reports of delinquent behavior were collected. 

School and'Family Effects on Student Development (Epstein) This project 
is described in the, section on School Achievement. ' ' , 

() 

, Woodlawn Mental Health Project (Kellam, Ensminger, Branch, BroW,n, Fleming) 
Thi sproject i $ deseri bed ; n the secti on' on Learni ng Di sabi 1 i ty. ' ' 

High-Scope Lonttudina1 Pre-school ',Evaluations (Weikart, Schweinhart) This 
project is describe in the section on Reading Rea~iness. 

Aliepation<, 

Alienation is a concept central to several sociological theories, most 
not~bly strain theories. Sever:,al versions of this area ' of theory postulate the 
socleta1 blockage of aspiration at~ainm~nt, Which in turn is expected to lead to 
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alienation from the conventional" socia] order. Wit~ such al'!enatiof?s~oul~ come 
freedom to violate'norms, or even a sense of rebe1110n, leadlng to antlsoclal 
behavior. 

Alienation is assessed in two projects by questionnaire. 

Health Conseugences of Druge Use (Brunswick) This project is described in 
the sect; on"on Sel f Jsteem. 

Adolescence to Youn Adulthood: A Twelve-¥ear Pr~spective ~tudy {Jessor and 
Jessor Th1s project is descri e 1n the sectl0n on School Ach1evement. 

Rebelliousness 

While criminological theory does not usually concern jtself with p~ycholo~ical 
~\ariables, certa.in theories (e.g.J.strain theory) could be interp~et~d to predlct 
that children who are more rebelllous would tend later to be dellnquent.A number 
of studies have assessed the rebelliousness of the school child. These measures 
i ncl ude teacher rati ngs and sel f-reporti nstruments. 

Youth in Transition Project (Bachman and O'Malley) This project is described 
in the section on School Achievement. 

, ";.;:1 

Woodlawn Mental Health Project (Kellam, Ensminger, Branch, Brown~ Fleming) 
,.This project is described in the section on Learning Disability. 

Philadelphia High Risk Study (Spivack) Tlii:s·." project is described in the 
section on Reading Readiness. 

This 

Aggression 

Aggression in nursery, kindergarten and elementary 'school years has been ,_ 
found to be related to later delinquency (West and Farrington). It hal? also been. 
shown to be ,a reliable personal chara~teristic. Kindergarten boys who are aggresslVe 
tend to be aggressive in adolescenCe (Olweus) . Aggressive attitudes and . . 
behavibrs in sch68l years are r~adily observable. If this early characterlstlc 
is a reliable predictor ,of later delinquency, its use in prevention ,could easily 
be(Jenvisaged. Two projects assessed predeli~quent aggres~iveness: The first 
project (Eron~et. al) was center,ed on aggress10nand contalns mult1pl;~;),.111easures. 
The Bachman and O'Malley project hasaquestionnaire measure of t~ndency toward 
~ggressiveness. '" 

, , 

Psychcfsocial Devel.QE!Tlent of A~greSsive'Behavior (Eron, Huessmann; Walder, 
Lefkowitz) This project "iSOescrlbed in the sectlon on Intelligence Te~t 
Scores. ~y 

Youth in Trans1tion Project (Bachman and O'Malley) 
,in the,sectiononSchoOT Achievement. 

Level of aspiration 

this project is described 

~s mentioned,an individual's .level ,of ~sp~ration andt~s thwarting or .ful­
fi 1 lmei-ntis central to some theones of the et1010gyof del 1 nquency( espec1 ally 
s.trail~ theories). Five of the projects have careful measures of this variable. 
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Panel Study of Social Stress (Menaghan) Thi.s project is described in the 
section on Mental Illness and Mental Health: 

~> 

'Personality and Cognitive Development (Block and Bl~ck) This project is 
described in the section on Inhibition of Impulse. 

Ado1 escence . to Yo~ng A~ul thood :A'!wel ve-Year. ProspectiVe. Study (Jessor 
and Jessor) Th1s proJect ,s descrlbed 1n the sectlon on School Achievement. 

Southern-.1.outh....§.t!!E!,y (PiC9u, Thomas, CoslDy) This'"project is described in 
the section on School' Achievement. 

.' Youth.;!..n~ransition Projec.tJBachman anc\, O'Malley) Thi.s project is describe~ 
ln the sectl0n on SchoOf Achievement. 

High-Sco e Longitudinal Preschool Evaluations (Wei kart, Schweinart) This 
project is described in the section on Readi.ng Readiness. 

Sociometry 

One of the longitudinal projects :included sociometric assessments' (The 
School and Family Effects on Student Development Project, Epstein). ' 

Mental Illness and Mental Health 

There are a number of reasons it might be important. to examine the relation­
ship between mental illness and crime i.n a family. First we have the newly dis­
covered problem of trans-institutionalization (Guttridge, 1981). There seems 
to be a. tendency for great overl ap of c 1 i entsbetween the mental heal thand <' 

criminal justice systems. " ',.' 

In a~dition some research has shown hf~her levels of crime among the seriously 
me~tally 111 and among the children of parents who are seriously mentally ill 
(Klrkegaard-S¢rensen and Mednick, '977). 

The following studies may serve as a basis f6r such an investigation: 

, Midtown Manhattan Longitudinal Studif (Srole and Fischer) The Midtown 
Manhatt~n Study was launched in 1954 to~escribe"the mental health of an urban 
popu~at'~n. ,The project began\~ith an area probability sample of 1,660 adults 
ranglng.1n age.between20and 59 years. The sample was intervi.ewed in their homes 
concermng the,r symtomato]ogy. Measures of degrees of tension, anxiety, de­
pression,tendencies to withdraw, paranoid ideation, excessive alcohol a~d food 
intake and sociopathic orientations were obtained. The information was almost 
completely geared to assessing) mental health. 

In 1974 the population was approached again. A total of 858 respondents 
were located alive (266 were certified as dead and 536 were unlocatable). 
Inves~igators found the 858 survivors to be repre.sentativeof the total cohort. 
Of the 858 located, 695 consented' to be i ntervi ewed.·· .' . 

~ " 0 
,,:," 

.. Many of the 1954 items were used again in 1974 .so as to maximize comparabilityo 
The general finding of the research was that mental health did not deteriorate 
over the 20 years asa function of livingi.n N~w Vor,k City. The mental health 
of the WOI11p.n seemed to have improved over this period of time. 
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The subjects are noW 47-86 years of age. The comparison of the mental health 
inform'ati,onwith cumulative police records ,could be revealdng. 

City Children (Langner) 
Discipline. 

Thi s project is descri beg in the section on FalJ1ily 
,~I 

~", J 
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Panel StUd'f of Social Stress (Menaghan) The project focuses on the life 
problems, socia contexts and coping responses of "ordinary people~' The investigators 
are especially concerned with occupational, economic, marital and p~rental stress 
in adult life. They have completed tWD0waves of interviews. In 1972, interviews ~ 
were conducted with 2,300 people representative of the adult population of urbanized 
Chicago. The interviews assessed the wide range of problems and hardships people 
experience as workers, bread winners, hu~bands, wives and as parents. The inter­
view also identifies the resources and responses they bring to bear in coping 
with these life strarns~ fi'nally the interview enumerates the symptoms indicative 
of emotional stress and psychological disturbance.: ",o! . 

In 1976, the investigators conducted a fo11 ow-up interview concerned ijWi1:n 
problems and challenges that converge on ,the lives of people. Interviewl~es varied 
in age between 18 and 65 years of age. l 
. The project h~s certai~ benefits for s~udy of crimino10gicaliss~e~. F1rst, 
lt seems to be an ldeal proJect for eva1uatlon of the role of occupatlo,~al dlS­
satisfaction in 6',OIiminal behavior. The project has careful recording o~;f the re­
wards that the jo~ holds and the degree of pressure and the noxi6usnes~ of the 
physical work assbciated with the job. 

The project also has paid.a good deal of aftention to the' parental life of 
the adl,llts. In view of the careful attention paid to the parenting role it will 
be quite interesting to see how the children's behavior evolves as a fUI~ction of 
these, parentalbehavioY';$. It would also be interesting to examine the I~elation­
ship of unemployment to criminality in this population. 

It is necessary to obtain police records in order to utlize this project. 
" 

FAMILY FACTORS AND DELINQUENCY 
':.- G 'l 

The study of family factors as, they relate to del inquency" has a long traditi~p.-
Virtuany no one disagrees with thenotion' that family characteristics and inter-' 
actions playa role in the development of delfnquent behavior. In mg'st of the 
studies that' appear in the literature, measyres of family variables were taken at 

, the same 'time (or after) m~3.suresof de1;nquencywere taken. This places the 
~ causal sequence in doub~~ The"studies included in this feport, then, would make 

a significantcontribution to the literature .by virtue of their prospective 
designs~ ,,' ,," 

, 

Additionally, while, family" factors are univer~any acknowledged' as relevant 
Ito delinquent behavior, the absolute strengths of the relations with specific 

variables and theirrelati)'e importances. are far from estabHshed·~. Finally, 
more work shoulc:lbe done on the interactions of other variables with family ~ 
factors. Fortunately, the studies~ surveyed here, are a rich source of family data 
as well as potential int~racting factors. 

-f:I 
'" Family structure. Family composition has, perhaps, the longest history of"" 
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inclusion in delinquency studies. A related aspect of family conditions is 
stabiJity"includingjhumber and types of changes. Such factors can be related 
to ~isCi.pl{De:~oIJ10rarl!y learning, and inhibftionlearning, among others. Certainly 
fam1ly structure and lts changes can affect the attachments so central to control 
theory. Thes'e types oJ variables can be found in the following studies from 
this report:, ," 

The Houston Study (Kaplan) This study ;s described in the section on 
Attachment to Schools. 

Youth in Transition Project (Bachman, and O'Malley) This study is described 
in the section on School Achievement. 

Family and Peer Variables in Adolescent Drug U'se History (Kandel) This 
project is described in the section on Intelligence Test Scores. 

Attachment to family. 
c 

This. variable is central to several theories of delinquency, especially control 
'theory. Different theories assign different roles to attachment in the etiology of 
de linqu.enc;;y, some contradi ctory to others. Some of these studi es coul d provi de 
critical tests of the role of this variable in the development of delinquent 
behavior. 

Development of Aggressive Behavior (Eron, Huessmann, Walder, 
lS proJect 15 ~scrl e 1n e sectlon on Intelligence Test Scores. 

Adolesc~nce t~ You~g Adult~ood:. A Twelve-year Prospective,~;Study (Jessor & 
oJessor) Th1s proJect ls·descrlbed 1n the rectlon on School Achievement. 

.;~') /~,~{f~tt 

,Family and":Peer Processes in Adolescent Drug Use Study (Kandel) This project 
is d~scribed in the section on Inhibition of Impulse. 

Woodlawn Mental Health Project (Kellam, Ensminger, Branch,"" Brown FV.m.ing) 
Thi s project is descri bed in the sect; on on Learni ng Di sabi 1 i ty. '\". 

---""'-. \ ~ 
l! . 

. Hig~-ScoBe Longitudinal, Pre-School Evaluations (Weikart, Schweinhart) 
ThlS proJect 1S descr1bed in the ~ection on R~ading Readiness. 

Socioeconomic status 

This variablp i~ the pivotal ingredient in.strain and some cultural deviance 
theorles. There nas, ho\;yever, recently been a strong controversy over its impor­
tance. The controversy was stimulated by the emergence of self-report studies 
of delinquent behavior .. The controversy is far from settled and would profit 
by analJises of data in th,ts group of studi.es, especially those that include 
self-report.' 

'"' . \\ 

Ps chos6cial'Develo ment of.~ ressive Behavfor (Eron, Huessmann Walder 
Lfkowitz ThlS project is describe In tle ,?€ctlon on Intelligence Test Sco;es. 

• . r:rt,1!;',:" . 

~lori~a Lon9itud~nal Project(Fletc~er, 'Sat:t,Morris) This project is 
descrl bed 1 n the sectlon on Reading Readlness. . 

Southern Youth Study (Picou, Thomas, Cosby) This project is described in 

-
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" 
tWe section on School Achievement. 

Educational Testi~g Service Study (Hilton) This project is described in 

the section on Learning Disability. 
. ' .0' " 

Adolescence to You,ng Adulthood: A Twe1ve-Y_e?,Lfr9~p~£tive S~_~..Y. (Jessor and 
Jessor) This project is described in the section on School Achievement. 

" 

Family and Peer Processes in,Adolescent Drug Use Study (Kandel) ·This 
project is described in the section on Self Esteem. 

Youth in Transition (Bachman and O'Malley) This project is described in 
the section on School Achievemento 

High-Scope Longitudinal Preschool Evaluations (Wei kart, Schweinhart) This 
project is described in the secti.on on Readfng Readiness. 

Family Discipline 
The role of disciplinary practices has been addressea in some past delin­

quency studies, but has not been central to most of them tn spite of its obvious 
potential in predicting problem behavior through the learn'ing of inhibition of 
antisocial behavior. More studies of this variable, in combination with others, 
are needed. The following studies from this group would allow these analyses: 

• \_' - « 

JI' Adolescence to Youn Adulthood A Twelve-Year Pros ective stud "(Jessor 
and Jessor. This project is describe in the section on School Achievemen,t. 

City Children (Langner). The purpose of this project was to obtain infor­
mationat the time a child was growing up to see what meaning the family en­
vironment had for his later mental health, The emphasis was placed upon family 
and the broad social environment with briefer attention given to physical illness, 
accidents and handicaps. A brief .family history of emotional problems and their 
treatments was collected. Global measures of parental disturbance, education, 
marital and police history was obtained. 'It was also planned at a general. 
epidemiological survey of menta; health in a child population. 

The population srtudied resi dedi n the area between Houston Street and l25th 
Street on the"tast and West sides of Manhattan in New York City. A representative 
sCimple was taken of 1,034 families of which 56% were white, 29% were Spanish­
speaking, 14% black and 1% other. The age of the children at the time of the 
interview Was between 6 and ].8 years. 

A sample of individuals on the welfare rolls was taken from the same area: 
the sample consisted of 1,00Cr families (27% wh.ite, 36%.Spanish-speaking, and 37% 
black). ~ ~ . 

., 

This project has important implications for criminological researc~. The 
populations are representative of welfare pOatients and individuals in large 
urban areas. There is an individual evaluation of family size and structure and 
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family discipline. These can be related t d l' which have been assessed. Ihe sample is a~soe,l~quen~~ and crimin~lity ?utcomes 
not only delinquency but mental h.ealth L' 1n eres 1ng because lt momtors 
prob 1 ems inc 1 ud i ng menta 1 hea lth prob 1 ~ms :~an~r 1 ~xpresses the pr,eva 1 ence of 
ports separately on these two problems. e lnquency problems; he also re-

The City Children Project can also be of t . 
of mental illness in the parent~ ')n delinqUency9r.eanad us~ ~n el~ami~ing the effect crlmlna lty 1n the children 

This project which '6 known main~' h" • 
be gi~en wider "attention by individual~ ~~t~;~~t!~t~lc research,circl~s s~ould 
behav10r. Both sexes were studied' the ch'ld ln rese(arch 1n ant1soc1a1 
age. As menti oned above, po 1 ice ar;est rec~rd~e~e~~eOnbotWa' 19d81) 21-38 years of ~. 1 ne 0 

Mobil ity " 

Frequent geographic moves by the family f h'ld behavior in clear ways.' For instance 0 a c 1 can contribute to problem 
peers, thus"leaving th~ child vUlnerab many mov~s c~n b~eak down bonds to school 
have investigated this as a family var~~bi~ al!lso~la~ 1mpulseso Very few stUdies 
in measuring it over time. Most studies of' ~g~ y ecause o~he difficulty 
The following study can help to fill this 9a~~bll1ty have been ecological in nature. 

th 
Self Attitudes and Deviant Responses (Kaplan). This proJ'ect l'S descr1'bed l'n" 

e sectl0n on School Attachment. 

ATTACHMENT TO SCHOOLS 

Hirschi (1969) has suggested an itt th " delinquency. A critical element of th~poihan eory concermng the causes of 
develop an important attachment to the ~nsti~~1i~sse~ts ~hai children who do not 
hood of later d~veloping delinquent behavior. InnH? s~,~o have a h,igher likeli-

~~~ai~~ i~:~r~h~~~~~n b:h~ t~:~;t~:~:~q~~~;; ::::~f~e1:~?F 'a ~~:~r~~h~d{oh~~~~~~~-Support 
poor attachment to school prec a d th d' 1 1 cou e s own: that the 
a study has not been accomPlish:d7 how:ve~vei~pmenido~ delinque~tbeha~ior. Such 
matter to examine this question within the' cont~~~ of e ~ rt· ~latllVel~ sl,!!ple eX1S lng ongltudlnal research. 

We have' located f' 't " h' . .f early attitudes towardl~~/~~~~~l~ :n~c~h~~~etdet~11ed data c09cerning children's 
ca se of fou r of these ro . ects d eac ers.. It haJjpens tha t ,i n the 
acts. In one case thePin~ormatio~t~0~~~~t:1S~ gai~ered on, the chll~ren'sdelinquent 
cases~ of self-report. We will briefly desc~ibPo lC~ r;cO~ds, and ~n three,other 
relat10nship to the research question.· e eac 0 t ese studles and 1tS . 

The PMladel[!hia High-Risk Study (S' k) , " is interested in learnin if ea . p1 vac ~ In. th1S st~dy the investigator 
~ociallY disadvantaged g~ouP. Al{o~~~O~} ~~~av~~rdw1ll Phredlct ~eli~quency in a 
1n 1968 were randomly 1. td Th . c 1 ren w a were 1n klndergarten 
childincludiJlgitems ~~d~~a~i~e of e t~:a~~1rd~ated th~ sch~ol beohavior of each 
teacher. Th& recordsnof criminal beHavior . ~ ~ ~ela~lonsh~p to school and the 
exhibited ~t the schools and also reflected'~c u r,t e del1nquency the ~hild, 
also described in the section on Rea~ing Rea~~n~~s~ce records. The proJect 15 

Family and Peer Processes in Adole t 0 ~ gator~ in this studya.re attempting to !~:~iner~fi use1 S~~dY ~Kafndel). The investi-~ . '.. e re a lVe 1 n 1 uence of fami ly 
o 
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and peers on adolescent drug use. The study involved two groups of New York 
secondary school students (one group totalling 8,206 children, the. second 
group totalHng 7,250 children); the data are based on questionnai.res mailed to 
parents and questionnaires completed by students during school time. The usual 
problem of delinquent children being those absent?from the school the day of 
questionnaire administration was attacked by special efforts to include data from 
these subjects. There is a group of questions relating to the child's attachment 
to the school; the investigators also gathered information on th.e child's delinquent 
involvement. This project is also described in the section on Self Esteem. 

The Houston StUd* (Kaplan) This project studied all of the seventh-grade' 
students in half of t e thirty-six junior high schools in the Houston independent 
school district. The efforts were aimed at testing the theory thato self attitudes 
influence the emergence of deviant behavior. To this end they studied the students 
for two years, testing them three times during this period o The data include 
measures of attitudes toward the schools and the teachers. Delinquency was assessed 
by self-report. It would be interesting to learn if seventh-grade students' 
attitudes toward school would predict to their later self-reports of delinquencyo 

~l and Family Effects on StudentODevelopment (Epstein) In this project 
conducted in small-city, surburban, and rural communities in Maryland, fourth­
grade children .were followed for some years and. .... retested. The aim of the study 
was to explore the effect on school achievement of participation in school-and 
family-decision'-making by children. As part of the assessment the questionnaire 
surveys the children's attit.udes toward the schools and teachers in a variety of 
contexts. It would be possible to construct a scale measuring attachment to school 
and teachers. Information exists already on the amount of trouble that the 
students had in the classrooms. Separate items are available on playing hooky, 
skipping classes and on disciplinary suspension from schools. In addition the 
extent to which the student observed classroom deportment was estimated. Bec.ause 
of the strong relationship between delinquency and school misbehavior it would 
be possible to estimate the role of early school attachment to later antisocial 
behavior in the school. In view of the . .fact that these children all resided 
in dne state (Maryland),it is conceivable th~t later delinquent" behavior could 
be assessed from official records. The number of subjects in the study totals' 
14,604 0 This project is also described in the sec~ion on School Achievement. 

\, . 

Youth in Transition Project (Bachman and O'Malley) At the University of 
Michigan a group of investigators have attempted to relate social environments 
and experiences to school performance and work. They studied 2,213 tenth-grade 
boys. They'were assessed five times over an eight-year period. Among the 
variables are measures which could be related to attachment to school. Among the 
outcome measures are self-report data on delinquency and drug abuse. This 
project is also described in the section on School Achievement. 

INFLUENCE OF PEERS 

It is well established that delinquency tends to occur as a gr(,up 
phenomenon. The question naturally arises as to the influence of delinquent peers 
on the develogment of delinquent behavior in an individual youngsteri. There are 
conflicting V1ews on this question. Traditionally, and according to various forms 
cultural deviance theories, the child who has del1nquent friends is more likelY 
to become delinquent. According to Hirschi's expositions of control theory, however, 
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attachment to peers, regardless of their delinquent status insulates against de-
l i nquency. Others have found that it is the rel at; ve, attachment to peers compared 
to parents that i.s important. Cl early, studies that"--; ncl ude data on peers and 
subjects' attachment to them would be valuable in adding to th.i.s. ltterature. The 
following studies hold such,potential: 

Fa~ilY 'and Peer Processe( in Adoles'Cent Drug Use Study CKandel) This project 
is described in thes.€.c.UAnon Self Esteem. 

Youth in ,Transition Project ( Bachman, and O'Malley) This project is 
described in the section on School Achlevement. 

Quincy Epidemiological Study of Behavior Problems (Reinherz) This project 
is described in the section on~Reading Readiness. 

School and Family Effects on Student Development (Epstein) This project is 
described in the section on Intelligence Test Scores. 

Schooling of Youn~ Children (Entwistle, Hayduk) 
in the section on Readlng Readiness. 

NEIGHBORHOOD 

This project is described 

Both cultural deviance and some (ecological) control theorists stress the 
importance of neighborhood characteristics in generating delinquency. Neighbor­
hood SES can have an impact quite 'separate from individual SESe Other factors 
are ethnic heterogeneity, mobility rates and crime rateso While these types of 
factors are not good predictors of individual delinquency, (they are better in 
predi~tingdelinquency rates) they have proved valuable in specifying other 
relat10ns such as those between family characteristics and delinquency and between 
biological factors and delinquency. These contextual effects have not been well 
researched, so those stUdies that include them would be quite fruitfully exploited. 

Q 

Youth in Transition Studies (Bachman and O'Malley) This project is de­
~cribed in the section on School Achievement. 

High-Scope Longitudinal Pre School Evaluations (Wei kart, Schweinhart) This 
project 15 described in the section on Reading Readinesso 

Schooling of Youn~ Children (Entwistle, Hayduk) This project is described 
in the section on Read1ng Readiness. 

~;, 

COMMENTS AND SUGGESTIONS 

In this chapter We have attempted to suggest how specific questions con­
ce~ni~g the e~iol~gy of delinquenc~ and crime may be attacked by utilization of 
eX1stmg 10ng1tudlnal research proJects. The emphasis on etiology Caused us t6 
con~entrate on the presentat~on ~f studies encompassing the perinatal to adolescerit 
per10d of development. Longltudlnal studies, however, can answer many other types 
of questions of importance to the field of criminology. . . 

For example, ttie: specific'deterrent effect of pol ice action or court 
sanctions can be b.est evaluated by consideration of such long-term consequences 
as reduction to. recidivism, or in seriousness of crimes or "density" of criminal 
activiti~s: Questio~s regarding the differential etiology of different types of 
adult cr1mlna! beryav10r may be best StUd1ed through research which examines a . ~ 
cohot:t early 1n l1fe and ascertains their criminal behavior in adulthood. Some 
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of the subjects in the studies described above' are 'old etlPugh now to make such 
an analysis possible. 

II 
Recommendations 

'&~) . '-~ 

It seems clear that a critical goal 'of criminological research must' be the 
de.velopme,nt of methods of.\Ptevention of criminal behav~or: :rhere ~re m~ny possibTe 
pa,ths to this goal .. One lmportant 'avenue to consider 1S 1nti!l"Ventl0n wlth the 
chronic offender (the 6.:~rO% most ,offensive criminals). This ,small group of·· 
offenders accounts for. most oL~De serious crimes. If we could devise techni ques 
to substantially reduce the crimjnal activity of the.,chronic I:)ffender the resultant 
reducti d'n in the tota 1 number of, sere,; ous crimes mi ght,maKe" i tposs fb 1 e. for=us to 
be less ,punitive with the other 90% of offenders. . 

The critical first step in aChiev'flJg this goal i's to develop methods of early 
identification of the chronic offender. 'It would be extremely useful if the future 
chroni c offender coul d be i dentifi ed duri ng th.e course of hj.s early arrests. c" 

Longitudinal, prospective studi.esoffer an improtantapproach in the development 
of methods ,;of early detecti on,. "On Fact, prospective resf;arch may be the ~ 
possible, approachh'="= .' . ~ ,_.' 

" Identifying the chronic offender.. If we wer.e able, early in criminal careers 
to identify successfully the youth who might become a chronic offende~he" 

,ocharacteristics and experiences which distingui'sh him might teachus""how to help 
him inhibit his extreme antisocial behavior. Even a modest crate of reduction of;·"' 
the criminal activity of the chro'ni,c offender ,would have a ,'.marked effect on the 
total level of crime. The potential .. enormous c payoff to society, to the other 90% 
of offendElrs and to potenti(!l victimz)cleal:"ly warrants a ma·jor investment ofosocietal 

. resources' i n thi s research 2naeavor. 0 1) 
. '0. ,; '0 ' 

Is aarly identi.f1catfon of~the chron1coffender a pract1'cal p~ssibility} 
"QResearch on geneti'c, biologfcal, family and social factors suggests that the chronic 

offender'~£!!lbe discriminated fromOother offenders (e.g.; Mednick et. ,al ,,' in pres's). 
o~, • ,; • '1;' ",'" • • • 

I'," Q ' ,. q oY 

.Earlier research has typically riot 'been multjddscipHnary; it has considered 
.biological, psychological£!:. social 'data in prediction. ,What is needed is a ,prO­
spective study which combines. these' predictors and cons,iders their interactions. 
Such a project will be, a;;i~~or upder~aki,~g;, it must be, 'prepared ~ar~:ullY. ) 

tl" 

A critj£,~J,c.resear~~. decision in such a pr:psp.ec"tive stucly'willbe the!choice 
of initt~Jpmiasuresa Ibese measures will form the ·basis .of any select1'Orrprocedure 
.wh,i.ctrW1ll be developed~ We would suggest that this choice be informed by the 

._.?~~-:(fata of eXisting longit'udinal research. Specifically, we propose tnat focussed, 
,,;;" small teams of two-four longitudinal resJ!archers be invited to come to a Center,' with 

their data tapes ~ These researchers and their, ,project~,.whbuldbe extremely care-. 
fully selected_a .. s to make possible definitivecross-cohort-replicated answers to 
§pecific early identification questions. tor example~ we might invite several ;". 
investigators who have extensive school data and who also have identified the cht"onic' 
offenders in their cJ;)j1orts.(In some c'ases where the school data .a~e superb and . 
the criminal data are"lacking, policeatid court records may be availableforra~s~ss­
merit of criminal behavior). ' In the proper setting, with proper assJ$tance, intensive 
collaborative efforts would rather quickly delineate reliable schodl charact~ristics 
of the chronic .offendel;;> . The power of cross-cohort-replicationswould r~Cluce" the. 
analysis pro~~ems and hasten the research progress .considerably. . .C

o 

Th~ 1 i teratureand our experience in working 1 n longitudin~l research suggests 
that thds c_onsortium .effort Wi"lt make it possible to deveJopoa universe of .extremely 
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promising, highly reliable, definitive factors whi9h, in cross-cohort-replication, 
have proven useful in predi ct'i on of the chroni cbffender. These factors woul d 
then Qe examined in a cohort of young offenders to assess the combined ability 
of these measures to identify with minimal error those who will later become chronic 
offenders. 

Our reading of the longitudinal studies and our extensive contacts.with the 
researchers have convi'nc.ed us that this plan is highly feasible and should be 
assigned high priority. 
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