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ABSTRACT

Udry’s (1988) biosocial model of adolescent male sexuality describes how testosterone
(T), sex hormone-binding globulin (SHBG), age, pubertal development, and church attendance
combine to produce variability in sexual behaviors and thoughts. A re-examination of Udry’s
model and analytic approach, using his data and a series of LISREL structural equation models
(SEME), shows the following: (1) Models with multiple indicators of sexuality failed to fit the
data, whereas models using single indicators of sexuality did fit. Udry’s factor analysis implies
strict proportionality constraints among the covariances for the multiple indicators; these
constraints did not match the data, which suggests that sexuality’s indicators have non-identical
determinants; (2) Udry’s model of T and SHBG effects was slightly different than a model
using Free-Testosterone (Free-T); (3) Udry’s specification of zero measurement error affects
his coefficient estimates but not his model fit; and (4) Udry’s claim that T and SHBG are

crucial components of adolescent male sexuality is upheld.
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Chapter One

Introduction

Human behavior and thought are commonly theorized to be influenced by both
biological and social factors (e.g., Gould, 1976; Barash, 1978; Boulding, 1978; van den
Berghe, 1978; Wilson, 1978; Parsons, 1980; Frayser, 1985; Udry, 1988; Eysenck, 1991; Rossi,
1994). Despite this belief, most empirical models of behavior and thought focus exclusively on
either biological or social factors; a practise which can lead to incomplete explanations (Wrong,
1961; Jung, 1985)." One of the rare exceptions to the separation of the biological and the
social are J. Richard Udry’s biosocial models of behavior and thought (Rossi, 1994, p. X).

One of the clearest of Udry’s models is his biosocial model of adolescent male sexuality
(1988, p. 718, Figure 2), which presented regression estimates of the effects of Testosterone
(T), Sex Hormone-Binding Globulin (SHBG), Age, Pubertal Development, and Church
Attendance on Udry’s Sexuality indicator.”® Udry found that his biosocial model explained
more of the variance in Sexuality than did his separate biological or sociological models.
Testosterone dominated the model, while Age and Pubertal Development showed no
significant impact on Sexuality. This suggested that Age had effects in the purely sociological
model because T increases with Age, rather than because of Age related social controls.
Similarly, Pubertal Development might have had effects in the sociological model not because
it stands for attractiveness, or even social maturity, but because T causes both Pubertal
Development and Sexuality. Udry concluded that since about half of the variance in Sexuality
was explained by the effects of Testosterone, “it seems pointless for any social-science
researcher to attempt to explain male adolescent sexual behavior unless the research design
includes measures of testosterone effects” (p. 719). Udry’s conclusion is strong, perhaps too
strong, as Udry’s analysis can be subjected to a variety of criticisms, as will be discussed below.

Before we embark on that discussion, however, I would like to impress upon the

reader that the following criticisms are tempered by Udry’s acknowledgement that his analysis



is a “preliminary exploration rather than a definitive and well-specified test of a general theory”
(p. 718). That is, Udry’s initial exploration should not be condemned, but rather applauded;
with the criticisms here intended to help us determine the best ways to further investigate and
develop Udry’s biosocial model of adolescent male sexuality. One strong critic of Udry’s
biosocial model is Udry himself. He acknowledges that his results are based on cross-sectional
data, and hence they are “only suggestive of causal relationships”. He further warns us that
“the small sample size” (N = 102) might result in real relationships being deemed to be
statistically non-significant at this sample size. Udry also acknowledges that his model is
“rudimentary”, and excludes “variables that have been shown to be important” by other
research (pp. 718-719). To these criticisms, I add the following: Udry did not adjust for
measurement error; nor did he provide an overall test of the fit of his model. Furthermore, he
used a scale to measure Sexuality, and the use of scales in models has been questioned
(Hayduk, 1987, pp. 212-218; 1996, pp. 50-53).

Given that Udry’s model seemed both central to debates about combining social and
biological factors (e.g., Jung, 1985; Rossi, 1994; Udry, 1995), and potentially suspect for a
variety of methodological reasons (as noted above), this thesis re-examines his model.*

The re-examination of Udry’s model began by checking Udry’s article, questionnaire,
and data for any obvious sources of invalidity. One challenge to the validity of Udry’s results is
that the data were influenced to some unknown degree by the reactive process of a female
nurse/interviewer administering a sexuality oriented interview/questionnaire to the male
adolescent respondent (Bandura, 1969).° Udry was attentive to this reactivity, and hence made
reasonable efforts to minimize it. For instance, most of the questionnaire was self-
administered. This allowed the adolescent to write his response without having to verbalize it
to the nurse/interviewer, thereby reducing reactivity. The specification of measurement errors
later in this thesis provides a way of adjusting for any remaining distortions due to reactivity,
and other potential biases (see Campbell and Stanley, 1966).

Confident that Udry’s data had sufficient integrity to proceed with the re-examination
of Udry’s model, the first structural equation model in this thesis, called Model 1, was

developed to as closely as possible approximate Udry’s model. The comparison of Model 1’s



maximum likelihood estimates with Udry’s ordinary least squares regression estimates
indicated both that there were no serious disagreements between this thesis’s calculations and
Udry’s calculations, and also that Model 1 did indeed closely approximate Udry’s model.®
Model 1 also promoted this thesis’s first extension beyond Udry’s analysis by its provision of a
%2 (chi-square) test of the overall model fit, which Model 1 passed.

Following verification of the consistency between Udry’s model and Model 1,
additional structural equation models were developed to address various methodological issues
which might challenge Udry’s model. The first of these issues was measurement error. Udry’s
analysis assumed a perfect epistemic correlation between his theoretical latent concepts and
their manifest indicators. This methodological deficiency was addressed in thesis Model 2, in
which specific amounts of measurement error were specified while maintaining the basic form
of Udry’s model.

The next thesis model, Model 3, examines one of the biological details in Udry’s
model, namely whether the net effects of the indicators of T and SHBG in Udry’s model can be
equated with Model 3’s Free-Testosterone (Free-T) effects. It was anticipated, and a
comparison of Udry’s model with Model 3 confirmed, that non-equivalent results can result
from modeling T and SHBG versus Free-T.

Since Model 3 did not include any measurement error, the next step was to check
Model 3’s sensitivity to measurement error by using Model 3 as a template to which
measurement error was added. This resulted in thesis Model 4. The results for thesis Models
3 and 4 were then compared to Udry’s model, as an extension of the measurement error issues
addressed earlier.

After having attempted to fine-tune Udry’s theory in terms of measurement error and
hormonal effects, the focus shifts to Udry’s Sexuality scale which served as a dependent
variable in Udry’s model. Udry mentioned that his Sexuality scale might contain “components
that are quite disparate in actual behavior” (p. 716). That is, his scale might be forcing a set of
variables with diverse causal linkages into an unrealistic unitary causal position. Udry justified
his scale by doing factor analysis, but stronger tests are possible for discerning realistic causal
linkages (Hayduk, 1996, p. 17). A common factor such as Udry’s Sexuality concept implies



proportionalities among the covariances for all its indicators, and these proportionalities must
also appear in the data if the model is to fit. The failure of the Sexuality scale might partially, or
completely, threaten the connections to Sexuality in Udry’s model, depending on the details of
the failure. It was hypothesized that a model with multiple indicators of a supposed common
Sexuality factor would fail to fit the data as a result of not meeting covariance proportionality
requirements. It was also hypothesized that models using those same Sexuality indicators
individually would fit the data.

Three styles of models were ultimately developed to explore the hypotheses regarding
the Sexuality concept. The first of these models, thesis Model S, used five of the seven
components of Udry’s Sexuality scale, along with two very close approximations of this scale’s
other two components, as multiple (seven) indicators of Sexuality. Model 5 failed to fit the
data, as had been anticipated. Model 5 was then used as the template for thesis Models 6 to
12, each of which used a different one of Model 5’s seven indicators as its sole indicator of
Sexuality. Models 6 to 12 all had very good fits to the data. The next model, thesis Model 13,
used four of Model 5’s Sexuality indicators, along with six new Sexuality indicators, to check if
there might be three separate dimensions of Sexuality (Interpersonal, Intrapersonal, and
Cognitive Sexuality). This is contrary to Udry’s modeling of Sexuality as a single causal entity,
but it is more parsimonious than the seven entities required by the seven fitting models. Model
13 failed to fit the data. A comparison of the results for the above three styles of models
(Models 5 to 13), along with a check of the fit of the covariance proportionalities implied by
~ the common factors in Models 5 and 13, suggested that Udry’s Sexuality scale had indeed
forced an unrealistic causal concatenation into his singular Sexuality variable.

Finally, this thesis considers Udry’s findings (subsequent to his reversal of his model’s
causal arrow from Church Attendance to Sexuality) of a “significant” negative effect of
Sexuality on Church Attendance, which implies that androgens indirectly increase sexuality by
leading to a reduction in church attendance (1988, p. 717). Udry claimed that, “Far more
complicated research designs will be necessary to identify the causal direction” of the effect
between Church Attendance and Sexuality (p. 717). This thesis shows that causal directions

among these variables can be discerned, even though Udry’s basic model does not contain a
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variable having sufficiently strong and asymmetrical effects to identify the possible reciprocal
effects between these variables. Thesis models 14 and 15 contained specific fixed effects from
Sexuality to Church Attendance, and the results of these two models strongly suggest that
there is, contrary to Udry, no effect of Sexuality on Church Attendance.

Overall, the results of this thesis’s models support Udry’s claim that there are “additive
effects of biological and sociological effects” on adolescent male Sexuality, along with “indirect
effects of hormones through social control variables”, and that some of the supposed
sociological effects on Sexuality appear to be spurious when Testosterone and Sex Hormone-
Binding Globulin are added into the model (1988, pp. 717-718). Ultimately, this thesis ends up
agreeing with Udry that models of adolescent male sexuality can be improved by including
measures of Testosterone and Sex Hormone-Binding Globulin effects.

The remaining chapters of this thesis are organized as follows. Chapter 2 presents
Udry’s basic model and places this in the context of several other bodies of literature, including
Hirschi’s (1969) social control theory and Jessor and Jessor’s (1977) problem-behavior theory.
Chapter 3 presents the details of the data set and some basics of LISREL modeling. Chapter 4
presents the details of all the models that have been outlined above. Chapter 5 summarizes the

results and considers the limitations on this research as well as future research directions.



Chapter Two

Description of Udry’s Model

Udry’s diagram of his model (1988, p. 718, Figure 2) is re-created below as Figure 1.
The arrows in Figure 1 represent Udry’s directional specification of the effects of the
indicators of Testosterone (T), Sex Hormone-Binding Globulin (SHBG)?, Age, Pubertal
Development, and Church Attendance in producing the adolescents’ scores on Udry’s

Sexuality scale.

Figure 1*
Udry's Model
<30T .
Hormones 2= Church
Attendance
42T
-20SHBG
-35SHBG
49T
~36SHBG Pubertal -1
Development
26
Age S Sexuality

*Only sandardized cocfTicients sre shown -
They are significant st .05 except as noted (NS).

Udry’s Sexuality scale measured the frequency of a variety of sexual behaviors and
thoughts (i.e., “coitus, masturbation, sexual outlet in last month, noncoital sexual experience,



intentions for sex in the future, thinking about sex, and a tum-on scale measuring reported
sexual responses to environmental stimuli”, p. 714). Udry’s (1988) biosocial theory, as
represented by his model, asserts that T and SHBG cause variations in individual
predispositions towards Sexuality, while Age, Pubertal Development, and Church Attendance
represent social constraints or opportunities for the individuals to engage in Sexuality.

Udry’s ideas on individual predispositions towards Sexuality, and on social constraints
or opportunities affecting Sexuality, are elaborated on in the following two sections:

Udry’s Concept of Individual Predispositions Towards Sexuality

The biological component of Udry’s model represents the view that androgenic
hormones “increase the predisposition to engage in sexual behavior.” (1988, p. 710). This
increased predisposition towards sexual behavior is believed to be linked with hormonally
effected changes in the patterning (frequency, intensity, and duration) of sexual thoughts (e.g.,
sexual interests, motivations, attitudes, and fantasies). To acknowledge these links, Udry’s
Sexuality scale included a variety of sexual behaviors and thoughts.

The view that there is a hormonal basis for sexual behavior and thoughts is supported
by “ample evidence” (Frayser, 1985, p. 12; see also Robbins, 1996), including evidence
obtained from male adolescents (Udry, Billy, Morris, Groff, and Raj, 1985). Testosterone,
which is an androgenic hormone, generally appears to be a dominant factor in male sexual
libido and ejaculation, while erectile mechanisms can function despite abnormally low
levels of T (Bancroft, 1984; Buvat, Lemaire, and Ratajczyk, 1996).

Although it is not certain what levels of the various androgens produce maximum
effects on the various aspects of Sexuality, studies which provide T to hypogonadal men
suggest that above a certain threshold, increased T levels have no further effects (Sherwin,
1988). Since normal adult males’ androgen levels are above the threshold, adult males are
poor subjects for investigating the effects of androgens on sexuality (Udry, 1988, p. 711).
In this regard, adolescent males are good subjects, as early adolescents can be considered
to be analogous to hypogonadal adult males, except that normal pubertal development of

the adolescents will remedy their androgen deficit (p. 711).



According to Udry, T is the “most behaviorally potent” androgen (Udry, 1990, p. 2;
see also Udry, 1988, p. 713); although it is generally accepted that T's androgenic potency
results from its conversion (by the 5a-reductase enzyme) to dihydrotestosterone (DHT)
(Gower, 1995, p. 269; see also Norman and Litwack, 1987, p. 492; Demers, 1995, p. 28).
Many of T’s other actions depend on its metabolism, by an aromatase enzyme, to estradiol
(Collaer and Hines, 1995, p. 57)°

Although Udry’s data set used here does not include measures of the male adolescents’
DHT, the adolescents with higher levels of T will generally also have higher levels of DHT."
Therefore, both Udry’s model and my thesis models which include T subsume DHT effects
within the effect arrows used to depict T's direct effects. In these models, T’s direct effect
arrows should be thought of as representing a series of effects, of which T is but one
component (This series of effects might have serial, parallel, and feedback linkages involving
both linear and non-linear effects, along with random and non-random perturbances).

Of the total circulating T (Total-T) in normal men, “less than 4% is free (not protein
bound), 1% to 2% is bound to cortisol binding globulin, about 40% is loosely bound to
albumin, and the remainder is bound with high affinity to the B-globulin, SHBG” (Winters,
1995, p. 1050; this report conflicts with Udry’s assertion that “Nine-tenths or more of T is so
bound [to SHBG]”, 1990, p. 3). Although “the function of SHBG remains controversial”
(Winters, 1995, p. 1050)"!, T effects should be interpreted in conjunction with SHBG effects,
and should be opposite in sign (Udry, 1988). The T that is unbound to SHBG is commonly
termed Free-Testosterone (Free-T), and is believed to be the portion of the total amount of T
able to act on receptor cites (directly or via T’s metabolites, such as DHT and estradiol),
thereby influencing behaviors and thoughts (Nieschlag, 1979; Udry, 1988). The Free-T level
has been reported to be between about 1 and 2.5 or 3 percent of Total-T’s level (Winters,
1995, p. 1051; see also Schurmeyer and Nieschlag, 1984); although higher percentages
have been reported (e.g., Hammond, Nisker, Jones, and Siiteri, 1980, estimated that Free-T
comprises 2 to 8 percent of Total-T).

There is a mixed use of the “Free-T” terminology in the literature. Some researchers

make a clear distinction between “Free-T” and “bioavailable (non-SHBG bound) T” (e.g.,
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Buvat, Lemaire, and Ratajczyk, 1996), while others do not (e.g., Udry, 1990; Christiansen and
Winkler, 1992); and the term “Apparent Free Testosterone Concentration (AFTC)” also
appears (e.g., Hjalmarsen, Aasebo, Aakvaag, and Jorde, 1996). The Free-T plus the albumin-
bound T have been referred to as the non-SHBG-bound T (e.g., Gower, 1995, p. 337,
Winters, 1995, p. 1051).

The albumin-bound T, because of the low-affinity binding constant, is thought to
be as readily available to target tissues as is Free-T, hence “bioavailable testosterone is
calculated by subtracting the SHBG bound testosterone from the total testosterone level”
(Winters, 1995, p. 1051). (Udry does not provide information as to how, or if, he dealt
with the influence of albumin-bound T in his analysis.)

The Free-T index, which is calculated either as the Total-T / SHBG ratio, or as
(Total-T)(SHBG) / (mean normal SHBG level), are ways “to correct the total testosterone
value for variations in SHBG concentrations in plasma” (Winters, 1995, p. 1051). The
Free-T index is believed to be a good indicator of measured Free-T; and is considered to
be a better indicator of androgenicity than Total-T (Halpern, Udry, Campbell, Suchindran,
and Mason, 1994, p. 221). Although Udry did not use a Free-T index in his model, some
of this thesis’s models include a Free-T index so that comparisons can be made between
models whose hormonal component is Free-T versus models which use T and SHBG

instead of Free-T.
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Udry’s Concept of Social Constraints or Opportunities Affecting Sexuality

Certain elements of adolescent sexuality, such as coitus and masturbation, are generally
viewed by Americans as being borderline-deviant behavior (Reiss, 1970), and are subject to
even stronger social control forces than are non-deviant behaviors. In Udry’s modeling of the
social constraints and opportunities for Sexuality, Church Attendance was viewed as a
constraint on Sexuality, Age as either a constraint or opportunity depending on Age specific
norms, and Pubertal Development status as either a constraint or opportunity depending on
social attractiveness and self-views.

The social forces in Udry’s model were partly derived from Hirschi (1969). Although
Hirschi did not specifically deal with adolescent sexuality, his concepts of social control are
commonly found in theories of adolescent sexuality (e.g, Hogan and Kitagawa, 1985;
Thornton and Camburn, 1987; Udry and Billy, 1987). Instead of attempting to predict the
motivation of deviant acts, Hirschi focused on social controls that either inhibit or disinhibit
deviant acts. Hirschi asserts that deviant acts result when an individual’s bond to society is
weak or broken. The elements of this bond include emotional attachment to, and involvement
with, conventional institutions, and commitment to conventional behavior and beliefs (Hirschi,
1969).

In developing his model, Udry determined that his Church Attendance variable seemed
to operate as his data set’s best indicator of an adolescent’s bond to conventionality, and of
Hirschi’s social control construct in general. Udry’s decision in this regard is supported by
previous studies which have also used church attendance as a measure of a social control which
inhibits adolescent sexuality (Reiss, 1967, McCabe and Collins, 1983; Thomton and Camburn,
1987).

Age is in the model not only because of Hirschi’s theory, but also because Udry adds
elements of the “problem-behavior theory” of Jessor and Jessor (1977), which asserts that
adolescent sexual behavior belongs in a class of inter-related age-graded norm violations (i.e.,
the various sexual behaviors become more normative as the adolescent ages). This means that,
depending on age, some or all of an adolescent’s sexual behaviors might not be viewed as

deviant.
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Along with Age, Udry’s model also includes Pubertal Development as a social
characteristic that might lead to sexual opportunities. The adolescent’s advancing degree of
pubertal development might be a factor in his attracting a sexual partner, and advancing
pubertal development may increase the adolescent’s sexual confidence and willingness to be
sexually active, along with buttressing the adolescent’s self-referential view that he is capable of
adult styles of sexuality. Furthermore, lack of complete pubertal development might not
prevent sexuality, but merely divert the adolescent to different styles of sexual involvement.

Since Udry used Hirschi’s (1969) social control theory as a template for the
specification of the social forces component of his model, I sought to determine if Hirschi’s
social control theory could be more fully implemented and tested using Udry’s data. Hirschi
(1969) does not specifically deal with adolescents, whereas Udry’s model does, so I began by
locating a recent rendition of Hirschi’s argument which focuses on adolescents, namely
Gottfredson and Hirschi (1994). Gottfredson and Hirschi argue that low self-control is the
common factor leading to a variety of adolescent “problem” behaviors, including sexual
behaviors such as coitus. Since Udry’s data set had indicators of key concepts used by
Gottfredson and Hirschi (1994), I looked to see if self-control functions as a common factor
effecting some of Gottfredson and Hirschi’s listed behaviors, including coitus. This check was
made by transforming Gottfredson and Hirschi’s verbalization of the links between adolescent
coitus, self-control, and other factors (e.g., parental sanctions of sexual behavior) into a
structural equation model which was estimated using LISREL (Joreskog and Sorbom, 1989).

This fuller version of Gottfredson and Hirschi’s (1994) perspective did not fit the data
(x* = 148.51 with 32 d.f, p = .000, AGFI = .536) (see Appendix A: Figure A1, Tables Al and
A2, and accompanying discussion, for further details of this model). Having developed and
tested a model which suggests that Gottfredson and Hirschi’s (1994) adolescent version of
Hirschi’s (1969) social control theory might not be consistent with Udry’s data more generally,
I conclude that it would be inappropriate to stress Udry’s dependence on Hirschi’s theoretical
framework.

Despite having used elements of Hirschi’s theory, Udry himself provides reasons for

not relying on Hirschi’s theory: There is often “no victim” during a sexuality experience, and
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hence sexual behavior may be different from behaviors assumed to be subject to Hirschi’s
social control processes (Udry, 1988, p. 710); and social controls of sexual behavior have no
import if there is “motivation without opportunity or opportunity without motivation” (p.
710).

Overall, this placed a barrier to any attempt to extend Udry’s model by making it
more fully representative of Hirschi’s control-theory ideas. I would have liked to be able
to expand Udry’s model in a compatible theoretical way, but expanding it in a way that
would likely end with a failing model seemed not well advised. Consequently, I returned
to focusing on Udry’s basic model, and treated Udry’s control arguments as focused on
specific effects and not as being indicative of any commitment to a broader range of
application.

We are now ready to turn to Chapter 3 which describes the data on which Udry’s
model and this thesis’s models are based, along with the methodology employed in

constructing my thesis models.
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Chapter Three

Description of the Participants and the Data

This thesis uses the same data set as used by Udry (1988). The data set with all
machine-readable files and paper documentation is titled as “The Study of Adolescent Sexual
Behavior, Tallahassee: Hormone Supplement (Data Set I1)”, and cited as Udry (1992). The
user’s guide component of the above documentation was produced by Aaron S. Kaplan, Eric
L. Lang, and Josefina J. Card (1992). The complete data set and documentation was from the
Sociometrics Corporation’s “Data Archive on Adolescent Pregnancy and Pregnancy
Prevention™.'

The data set includes a representative sample of 102 male adolescents aged between 13
and 18 years, racially identified by the nurse/interviewer as “White” (rather than “Black/Afro
American” or “Other”)", and enrolled in the eighth through tenth grades (the gradewise N =
34, 32, and 36 respectively) among nine schools in the Tallahassee/Leon County School
system, which is a school district of the public school system in Tallahassee, Florida (U.S.A.)."
The ninth and tenth grade adolescents’ portion of the data set was partly derived from a two
wave panel study “The Study of Adolescent Sexual Behavior”, conducted between January
1980 and August 1982 (by the Carolina Population Center, with Udry as principal
investigator). ~ That is, ninth and tenth grade adolescents who had earlier provided
interview/questionnaire responses (for the first and second waves of “The Study of Adolescent
Sexual Behavior”) were recontacted and asked to provide blood and saliva samples for
hormone and SHBG analysis. There was an "an average of three and a half months” duration
between their interview/questionnaire and biological sampling (Udry, 1988, p. 713); with their
later biological data being combined with their data from the second wave of the earlier study.

Around the time of the ninth and tenth grade adolescents’ biological sampling, a sample
of eighth grade adolescents was obtained and asked to provide blood and saliva samples, along
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with a same day completion of an abbreviated form of the earlier interview/questionnaire given
to the ninth and tenth grade adolescents.

For all the adolescents, the questionnaire was largely self-administered with a “forced
response” (i.e., it did not provide the adolescent with a response option in the manner of “I
refuse to answer”) close-ended design (with the exception of the final question which asked if
the adolescent had any additional comments), and the nurse/interviewer and parent(s) also
provided information.'® The questionnaire focused on sexuality, and covered such topics as the
adolescent’s pubertal development, sexual history, and attitudes concerning sexual matters
(further details of the instrument are provided in Sociometric’s “A User’s Guide To the
Machine-Readable Files and Documentation”, cited as Kaplan, Lang, and Card, 1992).

For the blood sampling, done in the adolescents’ homes between 3 and 7 PM,, the
nurse/interviewer used a catheter which remained in place for about 30 minutes. Due to the
possibility of short-term pulsatile releases of hormones, three 5 millilitre samples were collected
at 15 minute intervals, and "an average hormone level over a 30-minute period" was calculated
(Udry, 1988, p. 713)." Blood samples were allowed to clot, the clot was then removed, the
remaining blood was centrifuged, and serum was stored at -20 degrees Celsius until assay.
Radioimmunoassay was used to measure T and SHBG, along with other biological variables
not included in Udry’s model (eg, androstenedione, dehydroepiandrosterone,
dehydroepiandrosterone sulphate, luteinizing hormone).  Also, although Udry obtained

hormone data from the adolescents’ saliva samples, he did not use that data in his model."”

Concepts and their Indicators

The concepts and indicators used in this thesis were derived from Udry’s (1988) article
in conjunction with Udry’s questionnaire and data set documentation. I recoded some of the
indicators’ values, so that the signs (positive or negative) of the effects in my thesis models
would be consistent with Udry’s model. In one instance, my recoding forced a substantive
change (i.e, I modified Udry’s Future Sex by giving the “I Don’t Know” response a value
between a “Yes” and a “No” response, whereas Udry had given the former a greater value than

the latter two responses; further details are provided below in my discussion of Motivation for
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Sex in the Next Year). Also, since Udry did not specify which of two masturbation items (i.e.,
“frequency of masturbation induced ejaculation last month” or “frequency of masturbation
without ejaculation last month™) he used as part of his Outlet variable, I used both of those
masturbation items to create the new variable Coitus plus Masturbation Last Month, which is
described in more detail below. A comparison of the original codes and recodes is provided in
Appendix B, Table Bl. The concepts and indicators used in Udry’s model and my thesis
models are described below. The descriptive statistics for these variables are given in Table 1
at the end of this listing.

Age was obtained by subtracting the adolescent’s “reported birthdate” from the “interview
date”, with the result reported in years. The distribution of the age values approximates a
“bell-shaped” distribution, with approximately two thirds of the cases being within one

standard deviation of the mean.

Testosterone was measured by radioimmunoassay of the testosterone concentration (reported
in ng/ml) in the adolescent’s blood samples. The T indicator’s values are distributed with some
degree of positive skewness along with noticeable outliers on both ends of the distribution. At
the upper end, the T levels for six of Udry’s adolescents, ranging from 9.975 to 12.725 ng/ml,
are beyond the maximum value reported in Lee’s (1995) summary of adolescent androgen
research: For the most advanced stage of pubertal development (e.g., genitalia within the adult
range in size, hair growth extending toward the umbilicus) the average T level (reported in
ng/dl) was 611 ng/dl with a range of 285 to 980 ng/dl (pp. 828-829). The abnormally high T
values for these six adolescents might have resulted from a variety of disease conditions which
produce dramatic increases in T production (see Becker, 1995: Redmond, 1995). Extremely
high T values can also represent the intake of “anabolic-androgenic steroids” (i.e., chemically
modified analogues of T), which is a relatively common activity among adolescent males
(Matsumoto, 1995, p. 1118). It is also possible that these six outliers are not “abnormal”, but
rather there was a sampling bias in the studies summarized by Lee (1995).






