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Introduction to This Issue
This issue of The Behavioral Measurement
Letter covers three disparate topic areas corporal punishment, psychiatric diagnostic
interviews, and measurement modeling. As
diverse as these topics are, there is a common
thread that runs through them: a focus on
methodology.
•

•

administered to those who misbehave, and the
greater the frequency of misbehavior, the greater
the frequency of punishment. Straus believes
that this phenomenon, "intervention selection
bias," must be controlled in studies of CP and its
effects by taking into account level of
intervention, i.e., frequency of punishment in CP
studies. He then suggests a means to do so by
using a level of intervention measure as an
independent variable in the ANOVA.

•

•
In this issue of The Behavioral Measurement
Letter, Murray Straus examines measurement,
methodological, and analytical issues in research
on
corporal
punishment
(CP).
Issues
surrounding CP are of great interest to parents
and the general public, increasingly so, and thus
the amount of CP research is increasing. The
Straus piece is, therefore,
timely. More
important, it provides valuable suggestions for
CP research, suggestions that may be applicable
to similar research challenges in other areas of
inquiry. For example, he suggests that, in
gathering and analyzing data on CP, it is best to
do so for various age groups individually, rather
than an aggregation of age groups, because
frequency of CP decreases with increasing age
of the child. He further suggests that CP data
should
be analyzed
to determine
both
prevalence, defined as "a dichotomy of whether
CP is or is not used," and chronicity, defined as
"frequency of CP usage by those who use CP."
In his exploration of methodological issues, I
found his discussion of "intervention selection
bias" to be especially interesting. Studies of CP
show that the more CP is used, the worse the
long-term effects. This finding, however, may
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Lee Robins has had a major role in the
development of various psychiatric interview
instrument's,
including
the
well-known
Diagnostic Interview Schedule, of which she
was principal author. In this issue of BML, she
addresses a very important topic, the validity of
psychiatric interview instruments, and in the
process provides a condensed history of the
development of methods for validating such
instruments. Interview instruments were first
developed to screen large numbers of people for
mental illness. The problem is to devise
questions that specify criteria for symptoms of
mental illness, analyze the responses, and then
discern patterns among responses that indicate
particular diagnoses. This is an especially
challenging
problem in cases where the
diagnostic criteria are not well-specified or the
pattern of symptoms is difficult to discern.
As Robins points out, validation of diagnostic
interview instruments requires cross-validation
between
instruments,
between
diagnoses
obtained using instruments and those diagnoses
made by clinical judgment, or both. After
discussing various cross-validation mcthods.shc
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Your communication may appear as a letter to
the editor. Whether published or not, your
feedback will be attended to and appreciated.
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describes a method modeled on the "back
translation" method for validating translations
of text from one language to another. Her
proposed method is very thorough, involving a
minimum of four steps and a team of experts.
Fortunately, although validating diagnostic
interview instruments is a big task, indeed,
whether using the Robins method or others,
technology can· be used to make it far less
arduous, and, in some cases, to increase
accuracy as well. The technologies most useful
in cross-validating
diagnostic
interview
instruments
are video technologies
for
recording
and replaying interviews,
and
computer
applications
in scoring
and
mathematically manipulating responses and in
discerning patterns in data.

•

•

We also accept short manuscripts for The BML.
Submit, at any time, a brief article, opinion piece
or book review on a BML-relevant topic to The
Editor at the above address. Each submission
will be given careful consideration for possible
publication.
HaPI reading ...
Al K. DeRoy, Editor

Into every act of knowing there
enters a passionate contribution of
the person knowing what is being
known and this coefficient is no
mere imperfection, but a vital
component of his knowledge.

•

Fred Bryant, a regular contributor to The BML,
begins a series on measurement modeling and
its use in clarifying and refining constructs, and
in comparing measurement instruments to
determine the extent, if any, to which two or
more
instruments
measure
the
same
construct(s).
His column, "Measurement
Modeling: A Tool for Investigating
the
Comparative
Anatomy
of
Related
Instruments," defines measurement modeling,
describes methods and procedures employed in
measurement modeling, and discusses its
application in construct validation and in
comparing instruments. In essence, Bryant's
contribution is a brief but comprehensive
overview of the conceptual and methodological
bases of measurement
modeling and its
applications. Thus, it supplies the foundational
understanding for columns on comparative
studies of instruments and determinations of
construct validity to be published in future
issues of The Behavioral Measurement Letter.
These succeeding columns will feature his
measurement modeling studies as well as those
done by others.
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Spanking By Parents - Some Ideas on
Measurement and Analysis of a
Neglected Risk Factor for Serious
Mental Health Problems

Measuring Corporal Punishment
Specific Acts Versus General Questions

Murray A. Straus
~oth .public
and
professional
opinion
increasingly are turning against the use of .
corporal punishment (CP), even occasional use
(Straus & Mathur, 1996). In support of this
increasingly negative evaluation of CP is a
growing body of evidence suggesting that CP
has many harmful side effects, such as
depression, low educational achievement, and
masochistic sex (Straus, 1994). Moreover, it has
been found that despite its effectiveness in
modifying or suppressing undesirable behaviors
in the short run, CP tends to be counterproductive in the longer run (Straus, Sugarman,
& Giles-Sims, 1997). The evidence, however, is
far from definitive. This combination
of
inconclusive evidence on the one hand, and
growing doubts about the advisability of CP on
the other, is probably the major reason for the
increase in research on CP in the past five years,
a trend that is likely to continue.
This article discusses measurement of CP and
analysis of data on CP in the research context.
For the purposes of the· article, CP is defined as
the use of physical force by a parent with the
intention of causing the child to experience
bodily pain, but not injury, for correction or
control (Straus, 1994). Among the most frequent
forms of CP are spanking on the buttocks
slapping the hand of a toddler, and slapping the
face of a teenager.
~athering and analyzing data on the seemingly
SImple phenoma of spanking and other legal
forms ofCP, and on the effects of CP, turn out to
have many subtle aspects and pitfalls. This
article covers only some of the many issues
involved. However, these and others will be
examined in detail in the methodological chapter
of my forthcoming book, Corporal Punishment
in Social Context.
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Lists of Specific Acts. Studies of marital
violence and sexual abuse have found that the
more specific acts the respondent (either parent·
or child) is asked about, the higher the
prevalence
rate found
(Straus,
1990a).
Presumably, this is because mention of specific
acts . ~ids in recall. Similarly, asking about
specific acts of CP should assist in determining
prevalence. Furthermore, a list of specific acts
can be used to create subscales to differentiate
ordinary CP from more severe CP, as in the
Parent-Child revision of the Conflict Tactics
Scales (Straus, Hamby, Finkelhor, Moore, &
Runyan, 1998), and to provide data that can be
used to examine the prevalence and correlates of
each specific act of CPo
General Questions. Despite the finding of higher
prevalence rates by listing specific acts,
extremely high rates have been found by asking
onl~ one question on CPo For example, the
National Longitudinal Survey of Youth, the
NLSY (Baker, Keck, & Quinlan, 1993) asked
~others of .3-5 year old children about spanking
~n the previous week. Using only this question,
It was found that 64% of the mothers surveyed
reported doing so, and that they had spanked an
average of 3.2 times in the previous week
(Giles-Sims; Straus, & Sugarman, 1995). An
Impo~tant consideration in using a general
question rather than a list of specifics is the
avail~bility of time or space. Although a single
question may underestimate the prevalence of
CP, there are many situations in which the time
available in an interview or space available in a
questionnaire permits the inclusion of only one
or two general questions concerning CPo
Terminology for General Questions. When a
general question is used rather than a list of
specific acts, the words used to indicate CP are
particularly important. Parents almost never use
terms such as "corporal punishment"
or
"physical punishment." Instead they describe
what they do as a "swat," "spanking,"
"whooping,"
"whack,"
or in England, a
. "smack." Spanking seems to be the most widely
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of those spanked once or more in the previous
week demonstrated that infrequent CP has long
term benefits, and that CP is harmful only when
it is done frequently, such as one or more times
a week.

(continued from Page 3)

used term in the U.S. Consequently, to be
consistent with everyday language, many
interview
studies, such as the National
Longitudinal Survey of Youth (Baker et aI.,
1993), use "spanking" as a generic term for CP.
The spanking question in the NLSY, which itself
is part of the Home Observation
for
Measurement of the Environment (HOME)
scales
(Caldwell
& Bradley,
1984), is:
"Sometimes
kids mind pretty well and
sometimes they don't. About how many times, if
any, have you had to spank your child in the past
week?" Although the parents are asked about
"spanking" here, experience shows that parents
do not usually restrict its meaning to hitting a
child on the buttocks. Nevertheless, although the
term "spanking" is often used to refer to most
forms of CP that are within a socially acceptable
range of severity, for example a slap on the hand
or a pinch of the arm, some parents limit its
meaning to hitting a child on the buttocks.
Consequently, it is best to use a phrase such as
"spank or slap" or "physical punishment like
spanking, slapping, ear twisting, or hitting in
some other way" in a general question
concerning use of CPo

The optimum referent period also depends on
the age of the child. For children age 10 and
over, and especially for teens, using a one-week
referent period would underestimate
the
prevalence of CP because older children are hit
much less frequently than toddlers. Among
those parents who continue to use CP with teenagers, the mean number of times is at least six
per year (Straus & Donnelly, 1994). This is an
astoundingly high frequency, but it is still
infrequent enough that use of a one-week
period would falsely classify most of those teens
as not experiencing CP.
Probably the best solution is to use more than
one referent period. Thus, for preschool children
one could ask about the last week, the last six
months, and whether the parent has ever used
CPo With teens, the most appropriate referent
periods might be the preceding month and
preceding year, along with a determination as to
whether the parent has ever used CPo
Adult Recall Referent Age
Many studies ask adults, and especially college
students, whether their parents used CPo
Presumably, they respond about whether the
parent had ever used CPo Therefore, it is
probably best to ask adults about a specific age
referent because this yields age-specific
prevalence rates, and more important, resultant
data can be analyzed by reference to specified
ages. It is also recommended that the referent
age not be that when CP is most prevalent (ages
2-4) because most adult respondents will not
remember much of what happened to them then.
Instead, the youngest referent age used in adult
recall studies should be 13 (usually 7th grade), a
young enough age for CP to be prevalent (3040%) still, but old enough so that almost all
respondents will be able to remember.

Referent Period
"Referent period" is defined here as a period of
time in which CP may have been used. For preschool age children, the shorter the referent
period asked about, the more accurate the data.
Thus, the HOME scale uses a one week referent
period. However, short referent periods have the
disadvantage of making the zero category
ambiguous. For example, when "previous week"
is the referent period, it is very unlikely that
"none"
identifies
children
who do not
experience CP because there are previous weeks
in which it could have been used. This led critics
of the Straus et aI. longitudinal study of CP
(Straus, Sugarman, & Giles-Sims, 1997) to
argue that the improved behavior two years later
of the "none" group and the worsened behavior
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Prevalence and Chronicity

Suggested Adult Recall Questions

Starting at about five years of age, the frequency
distribution for CP becomes more skewed with
each additional year of age because a decreasing
proportion of parents employ CP as their
children age. The skewness is so extreme that, in
studies of CP use at various ages, a mean
calculated on the entire sample is extremely
misleading. An alternative is to create separate
measures for prevalence, a dichotomy of whether
CP is or is not used, and chronicity, frequency of
CP usage by those who use CP.

The following question is similar to the question
on CP used in the National Family Violence
Surveys and that which provided the data for
about half the chapters in Beating the Devil Out
of Them (Straus, 1994) and several other papers.
I'd like to ask you about your
experiences as a child. Thinking about
when you were 13 years old, about how
often would you say your mother or
stepmother used physical punishment
like spanking, slapping, ear twisting, or
hitting you in some other way?
(O=Never, I=Once, 2=Twice, 3=3-5
times, 4=6-10 times, 5= 11-20 times,
6=More than 20 times, 9=Did not live
with mother/stepmother at the age)

Research Design and Data Analysis
Age Specificity
As demonstrated below, when a CP study
includes a range of ages, both questions and data
analysis should be age specific.

How about your father or stepfather?
Again, thinking about when you were
13, about how often would you say he
used
physical
punishment,
.like
spanking, slapping, ear twisting, or
hitting you in some other way, that
year?
(Choices as above.)

Age-Specific Prevalence Rates. There are vast
differences in prevalence rates among studies of
CP. For example, one survey of a national
sample of American parents found that 53% of
children experienced CP in 1992 (Daro &
Gelles). However, using data from the National
Family Violence Surveys conducted in 1975,
1985 and 1994, I concluded that 95% ·of
American children experience CP (Straus et a!.,
1998; Wauchope & Straus, 1990).

Frequency of Occurrence Response Categories

In this case, the huge difference in prevalence
estimates is not due to error in either study, but
rather to the fact that one included age-specific
rates and the other did not. Daro and Gelles'
(1992) rate is the percent of all children in their
sample who experienced
CP during the
preceding 12 months, whereas the 95% rate is
the percent of children ages 3 and 4 only who
experienced CP. If the objective is to provide
information on how many American children
experienced CP, the Daro and Gelles rate is
misleading, even though accurate. The 95% rate
is the better estimate of prevalence of CP among
all American children at some time in their lives,
because it is almost certain that the 95% rate
applied to the older children in the samples
when they were toddlers. Thus, if a sample
includes a range of ages, statistics on prevalence

My research experience indicates that numerical
frequency response categories, such as those
used in the question above and in the Conflict
Tactics Scales (Straus et a!., 1996; Straus et a!.,
1998), are preferable to qualitative categories
such as "sometimes" and "frequently." Although
numerical frequency data on CP should not be
taken too literally, they have two advantages: (a)
Numerical frequency categories avoid subjectto-subject differences in mentally assigning a
quantitative range to each qualitative category,
and (b) they can be used to compute chronicity
(frequency of CP usage by those who use CP) by
replacing category values with their midpoints,
i.e., replacing code values 3 through 7 with 4, 8,
15, and 25 respectively.

Va!. 5, No.2, Spring 1998
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higher death rate among those treated.
Moreover, it probably would also show that the
more intensive the treatment, the higher the
death rate. Similarly, when studying child
misbehavior,
even
positive
disciplinary
techniques will seem to show adverse effects.
Thus, a study of children in two Minnesota cities
(Straus & Mouradian, in press) found that the
more CP parents used, the greater their child's
score on a measure of antisocial behavior.
However, they also found that the more parents
used alternatives such as reasoning, time outs,
and deprivation of privileges, the greater the
antisocial behavior score. These findings reflect
the fact that when a child misbehaves, parents
try many possible approaches to correcting the
misbehavior. Thus, punishment is confounded
with amount, or level, of intervention on the part
of parents.

and chronicity should be provided for children
of different age groups rather for all children in
the sample.
Age-Specific Analyses. The nature and meaning
of the same act of CP may be very different for
a 4-year-old than for a 14-year-old child.
Consequently, when a sample includes children
of different
ages, statistical
testing for
interactions with age is very important. For
example, if data on a sample of children ages 214 is being analyzed using ANOVA, age might
be specified as one of the independent variables
using categories such as 2-5, 6-9, 10-12, l3-14.
For
multiple
regression
analyses,
a
multiplicative interaction term (age by CP)
might be used.
Causal Direction

One approach to unconfounding use of CP and
level of intervention is to create a variable to
measure level of intervention. This approach
requires data on disciplinary practices employed
in addition to CP. The Straus and Mouradian (in
press) study discussed above, for example,
collected frequency of use data for explanation,
time out, deprivation of privileges, and CP.
These four variables were summed to create a
level of intervention variables. This composite
variable was then used as an additional
independent variable in an ANOVA and was
found to have a much stronger relation to the
children's antisocial behavior than any of the
other variables. Despite the extremely strong
relation between level of intervention and
antisocial
behavior, however, Straus and
Mouradian found a significant net effect for C:P
because even after adjusting for level of
intervention, the differences among the mean
scores showed that the more CP used, the higher
the antisocial behavior exhibited. Nonetheless,
although controlling for level of intervention
reduces the chance that the findings are artifacts
of intervention selection bias, this strategy is by
no means definitive.

Perhaps the most difficult methodological
problem in research on the effects of CP 1S posed
by the fact that child behavior problems lead
parents to spank. Thus the repeated finding that
the more CP parents use, the worse the behavior
problems of the child does not necessarily show
that CP has harmful effects, or even that CP is
not effective in reducing misbehavior (as I
erroneously argued in the past). Randomized
trials are needed that address both causal
direction and confounding with other variables.
There have been several such-experiments with
toddlers (e.g., Roberts & Powers, 1990), and
these show that CP increases compliance, at
least in the short run. However, in my opinion,
there is sufficient evidence suggesting long-term
harmful effects from CP to make future
experiments of this type unethical. Fortunately,
there are feasible alternatives.
Control for Level of Intervention. When crosssectional data is used to investigate possible
harmful effects of CP, the analysis is more
complex than simply determining
causal
direction because of "intervention selection
bias." This can be illustrated
using a
hypothetical study of cancer treatment. If the
death rate of persons receiving treatment for
cancer were compared to the death rate of the
general population, it would show a much
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Spanking Cessation Experiments and OuasiExperiments. The prevalence rate of CP is so
high that a meaningful experiment can be carried
out simply by randomly assigning one group of
parents to a "no-spanking" parent education
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Parents and Children, the CTSPC (Straus, et aI.,
1998), is used to obtain data on CP, its Severe
Assault and Psychological Aggression subscales
will provide data on physical and psychological
abuse as well.

(continued from Page 6)

program and the other to a control group of an
alternati ve parent education program. The
treatment families can then be tracked to
determine the extent to which CP has been
reduced or eliminated, and if so, whether
children in the treatment group have lower rates
of behavior problems than the children in the
control families.

Child Abuse Reporting Obligations
CP by parents is legal in every state of the U.S.
Legal CP includes not only spanking and
slapping, but also hitting a child with a belt or
other object, provided there is no injury that
requires medical care. Moreover, most people
consider CP to be an appropriate thing for a
loving parent to do "when necessary." Thus, in
both the legal and informal norms of American
society, CP does not fall under the mandatory
abuse reporting laws. In principle, CP can be so
chronic that most readers of this article would
consider it physical abuse. In practice, child
welfare and protection
agencies are so
understaffed that when such a case is reported,
unless there is some special circumstance, it is
likely to be filed away without investigation, as
are about half of all such reports. Nonetheless, I
'believe that if information is disclosed during an
interview which indicates that a child has been
injured and/or is in imminent danger of injury,
the child's welfare takes precedence over
promises of confidentiality and, therefore, such
information should be reported, even in states
where researchers are not mandated to do so.

Quasi-experiments are also feasible, such as one
I am conducting in two small cities in
Minnesota. In this study, one city is the site of a
community-wide,
no-spanking
educational
program, and the control community is of
similar size and socioeconomic characteristcs.
Prospective Studies. A prospective study itself·
does not control for causal direction. To do so,
there must be data on the dependent variable
(for example, antisocial behavior) at time 0, time
1, time 2, etc. so that change in the level of the
antisocial behavior subsequent to CP can be
measured.
Control for Confounding with Physical
and Psychological Abuse
Almost every parent who engages in severe
assaults classified as "physical abuse" also
engages in the legal assaults classified' as
corporal punishment. Furthermore, there is also
an overlap of CP with psychological attacks
(Vissing, Straus, Gelles, & Harrop, 1993).
Although parents who severely assault a child
are only a small proportion of those who use CP,
it is possible that even this small proportion
could account for the relationship between CP
and child behavior problems. A few studies
(e.g., Strassberger, Dodge, Pettit, & Bates, 1994;
Straus, 1990b) have taken this into consideration
and still found a relationship between use of CP
and child behavior problems. Nevertheless, it is
important to include physical and psychological
abuse in studies of CP so that abused children
can be eliminated from consideration before the
data is analyzed. Analysis can also be done in a
way that avoids confounding the effects of CP
and those of abuse, for example, by using a
typology such as O=no CP or more severe
assaults, l=CP but no severe assaults, 2=severe
assaults. If the Conflict Tactics Scales, for
Vol. 5, No.2, Spring 1998
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Association, 1980). The 1952 and 1964 versions
of the DSM had defined diagnostic criteria so
imprecisely that it was difficult to get agreement
as to whether an informant's disorder did or did
not fulfill them. Moreover, published studies
showed that general practitioners frequently
failed to ask about psychiatric symptoms
(Goldberg, Kay, & Thompson, 1976) and that
psychiatrists
often
neglected
comorbid
conditions while concentrating on the presenting
complaint (Helzer, Clayton, Pambakian, &
Woodruff, 1978). These findings underscored
the need for direct interviews with a random
sample of the population, treated and untreated,
if the true prevalence of psychiatric disorders
was to be ascertained.

Bootstrapping the Way to
Valid Diagnostic Interviews
Lee Robins,
From World War II to the present, there has been
a major effort to develop instruments that assess
psychiatric disorders. The original goal was to
improve the fairness with which young men
were drafted into military service during the war.
Different draft boards exempted men for
psychoneurosis at such startlingly different rates
that it became obvious that the clinicians doing
the induction examination must have used
greatly differing criteria (Starr, 1950). Since
World War II, many diagnostic instruments have
been written to serve a variety of purposes, (a) to
help primary care physicians recognize which
patients need mental health services, (b) to
estimate the proportion of the population who
have psychiatric disorders but are not receiving
treatment, (c) to demonstrate that provision of
mental health care can reduce the rate of careseeking and hospitalization, (d) to study the
causes and consequences
of psychiatric
disorders, (e) to select cases for drug trials with
a particular diagnosis of interest and rule out
those with comorbid conditions, (f) to estimate
the cost in beds and services that would be
required to treat all those who have a mental
disorder, and (g) as a means for describing the
target population who might be expected to
benefit if such an increase in services became
available.

The design of diagnostic assessment instruments
changed greatly as social scientists from a
tradition of public opinion research entered the
field of mental health survey research. These
researchers
demonstrated
that
accurate
estimation of the prevalence of rare disorders
would. require very large samples, making it
infeasible to supplement proband interviews
with information from a family member and
physician. They also feared that variation in the
wording of questions would change results, and
so they precisely specified the questions to be
asked. They introduced psychometrics, such as
indicators
of validity and reliability,
to
evaluation of interview instruments. These
developments
led to a shift from using
interviewers with clinical experience, who were
skilled in tailoring questions to the particular
respondent, to using lay interviewers who could
be trained to ask questions in a standard fashion.
Using lay interviewers also reduced costs, an
important consideration given the very large
samples needed.

Early instruments developed for assessing
mental illness asked local general practitioners
and mental health professionals to name persons
they knew of who had mental disorders
(Helgason, 1964). In early government surveys,
one family member was asked to report on the
mental health of the whole household (U.S.
Department of Health, Education, and Welfare,
1969). Over time, instruments to be used with a
proband have become highly standardized,
closely tied to the official psychiatric diagnostic
manuals, and designed to be given by lay
interviewers and scored by computers. Various
factors contributed to these changes, including
technological advances, concern about costs of
data collection and analysis, and, especially,
publication of the third edition of the Diagnostic
and Statistical Manual (American Psychiatric
Vol. 5, No.2, Spring 1998

Early studies using standardized interview
questions sometimes did not attempt diagnoses,
but rather assigned respondents to a degree of
mental illness (including none) (Kirkpatrick &
Michael, 1962). Clinicians at first were asked to
review and make judgments based on the data
collected by non-clinicians (Leighton, Leighton,
& Danley, 1966). Eventually this review of the
configuration of symptoms was assigned to a
computer, eliminating the need for a clinician.
The first computer programs were devised to
approximate the decisions of the clinicians who
9
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The current standard method for clinical
validation is to have a clinician interview the
subject independently and make a diagnostic
assessment. If the initial interviewer is also a
clinician,
this permits
determination
of
reliability. If the initial interviewer is not a
clinician, then the clinician's interview becomes
the "gold standard" for determining validity.

(continued from Page 9)

had previously done the assessments, or to
reflect the investigator's judgment as to the
critical symptoms of specific disorders and
severity of impairment (Wing & Sturt, 1978).
Then, when the DSM-III (American Psychiatric
Association, 1980) provided clear diagnostic
algorithms, computer programs were written to
combine answers to standardized
questions
according to the Manual's rules to arrive at a
diagnosis (Robins, Helzer, Croughan, Williams,
& Spitzer, 1980).

Another strategy- for assessing validity of a new
diagnostic interview requires that the respondent
be assessed by multiple instruments. In this
assessment of concurrent validity, the new
instrument is judged to be valid if its diagnoses
agree with those obtained
using older
instruments. A third strategy compares the
diagnoses found by the interview with diagnoses
found in a patient's record. This technique has
limited utility in general population studies
because many persons with psychiatric disorders
have never been treated and so have no records.
Here, the interview is judged to be valid if all
diagnoses found in the record are also obtained
through the interview. Note that finding
additional diagnoses by interview should not be
considered evidence for lack of validity as a
structured interview covering the respondent'S
lifetime often identifies disorders that do not
appear in the record because the attending
physician failed to pursue them, thinking them
irrelevant to the presenting complaint.

When assessments were being made directly by
a clinician,
validity
was generally
not
investigated
because there was no higher
authority to appeal to than the clinician who had
made the initial assessment. However, even in
those early days, some studies included
procedures intended to improve validity. Tomas
Helgason, for example, perhaps because he was
still a young resident at the time he did his
landmark study, Epidemiology
of Mental
Disorders in Iceland (1964), asked five Danish
clinicians with whom he had trained to validate
his diagnostic decisions. In early diagnostic
studies at Washington University, psychiatrists
did all of the interviewing. As a clinician talked
with a respondent, he/she checked off, on a list
organized by diagnoses, those symptoms that
met criteria for both clinical significance and
absence of a demonstrable physical cause. The
clinician then reviewed the symptoms and made
a diagnosis using a cutoff point for the number
of symptoms required that had been set by
consensus among the psychiatrist researchers.
Next, the clinician interviewer submitted to a
second clinician the list of positive symptoms
along with an approximately verbatim record of
the respondent's current problems, treatment
history and past episodes of disorder, which had
been elicited before questions were asked about
specific symptoms. This second clinician, from
whom the initial diagnosis was withheld, made a
diagnosis independently. Then the two clinicians
met to reconcile any differences in their
diagnoses. Such consensus diagnoses were
assumed to be valid because they had been
agreed to by both psychiatrists, although the
symptoms had been ascertained by only one.
With the advent of video recording, the second
psychiatrist coulci see and hear the respondent
but, still, did not collect data independently.
The Behavioral Measurement Letter

The methods described so far are external
validators. A simpler method for assessing the
validity of an interview is to assess its face
validity. Realistically, however, this could not be
done until the introduction in 1980 of clearly
defined criteria in the Diagnostic and Statistical
Manual. Only then could one be sure that
questions were faithful to the diagnostic criteria
they were intended to assess. In the Diagnostic
Interview Schedule, the DIS (Robins et aI.,
1995), and The Composite
International
Diagnostic Interview, the CIDI (World Health
Organization, 1997), each question is labeled so
as to show which diagnostic criterion it relates to
in the DSM-IV
(American
Psychiatric
Association,
1994) or the International
Classification of Diseases-10th
Edition, the
ICD-lO (World Health Organization, 1993),
respectively, enabling each user to evaluate its
face validity.
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Assessing validity of a new instrument by
comparing the diagnoses obtained to those
obtained using pre-existing instruments has
equal difficulties, for the new interview would
not have been written had existing instruments
been considered
valid. Sometimes
older
instruments become invalid when the DSM is
revised and the diagnostic criteria changed. In
other cases, the older instruments are judged to
be invalid because they are not "state-of-theart." Perhaps they fail to distinguish clinically
significant psychiatric symptoms from those
caused by the stresses and strains of daily living,
physical illness or injury, or substance abuse.

(continued from Page JO)

However, the most common use of the term
"validity" in psychiatry even today remains how
well a standardized instrument administered by a
lay interviewer
and scored by computer
corresponds
with a clinician's
diagnosis
following
an interview
with the same
respondent. Studies using this method vary in
the restrictions
placed on the clinician
conducting the interview, ranging from none (the
clinician uses his/her best clinical judgment)
through prescribed use of a standard list of topics
and the DSM's algorithms as in, for example, the
Structured Clinical Interview for DSM-III-R, the
SCID (Spitzer et aI., 1989), or the Schedules for
Clinical Assessment in Neuropsychiatry, the
SCAN (World Health Organization, 1991). The
tighter the control over what topics the clinician
must cover and how the symptoms must be
combined, the more closely the interview done
by the clinician resembles the standardized
interview being validated, and the less it
resembles what the clinician does in his daily
practice, where he chooses which symptoms to
ask about, gives them differential weights, and
decides whether they constitute a familiar
syndrome.

I want to suggest a different approach for
assessing validity that is patterned on what is
called "back translation," a method for showing
that a translation of text from one language to
another is satisfactory. Here, after the initial
translation
is done, a second translator
unfamiliar with the original document translates
the initial translation back into the original
language. If the second translation is identical to
or yields the same meaning as the original, the
first translation is considered to be correct.
While there are reasons to argue that this is an
insufficient test of the validity of a translation, a
somewhat. parallel approach to validating
instruments has appeal. It involves translating
interview
questions
written in technical
language in the DSM or ICD into language that
most lay persons can understand, and achieving
consensus among experts that the questions
mean what the Manual says.

Treating the psychiatrist'S judgment as the "gold
standard" seems a bit ironic, since standardized
instruments were developed in the first place
because of evidence that psychiatrists often
disagree
among
themselves.
Clinicians'
reliability is greatly improved when they are
forced to follow the rules laid down in the
Manual, even though the rules may conflict with
their own clinical judgment. But controlling the
way the clinicians make their diagnosis forfeits,
at least in part, the claim of clinical judgment to
being the standard. But the problem is more
fundamental than that, for when clinicians are
free to exercise their clinical judgment so that
the Manual's rules are not followed exactly, it
becomes
impossible
to
tell
whether
disagreement between the interview's diagnoses
and the clinicians' diagnoses means that the
interview
instrument
does not properly
operationalize the Manual, and so is invalid, or
whether the Manual's diagnostic criteria are
being found to be invalid.

Vol. 5, No.2, Spring 1998

The procedure for assessing validity in this way
is as follows: First, the protocol's authors
attempt to achieve face validity by reaching
consensus that the questions they wrote to
operationalize a criterion match the criterion as
written and are sufficient to encompass its
breadth. Next, they submit those questions to an
outside expert panel, with whom they must reach
consensus on the questions' face validity. The
third step is a field test where questions are
posed to respondents
who belong to the
population of interest. For questions they answer
positively, respondents are asked to describe the
experiences that led them to acknowledge the
symptom. For questions answered negatively,
respondents are asked whether they have had
any experiences somewhat like the symptom
11
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Computer programs used to analyze interview
and questionnaire data are so complex that it is
virtually impossible to write a program that is
error-free. Some errors are found in the course of
using the programs, but others may remain
undetected. The best way to check the computer
algorithms used to score questions and combine
them into a diagnosis
is to use two
independently written computer programs based
on the same edition of the Manual to analyze the
same set of interviews. Computers can be made
to randomly generate logically consistent
responses, creating very large sets of artificial
interviews that contain examples of all, or nearly
all, possible response patterns (Marcus and
Robins, in press). If the results of applying the
two independently written diagnostic scoring
programs to these "interviews" are diagnoses
that disagree, then one or both of the programs
are invalid. When all the steps in constructing a
diagnosis are saved by the program, it is possible
to locate the step that caused the two programs to
di verge. Remarkably, there is no literature
suggesting that such systematic testing of
diagnostic scoring programs has ever been tried.

Page 11)

~~~ ce - about, and if so, they are asked to
e ribe them and to explain how they decided
that those experiences did not warrant a positive
response. The fourth step is to present these
positive and below threshold examples to the
authors and group of experts who previously
agreed that the questions matched the criteria in
the Manual. They then decide together, question
by question, whether the respondents' decisions
about what did and did not constitute a symptom
fall within or outside the meaning of the
criterion.
For
questions
where
the
correspondence is judged not to be satisfactory,
they rewrite the questions and then repeat the
third and fourth steps.
One advantage of this approach is that it does not
dismiss an interview instrument as being invalid
if it fails the field test, but rather allows for
revision until the questions mean to respondents
what the authors intended them to mean. In
addition, it can be used in developing training
materials because it forces explicitness in
specifying what each question is intended to
express and provides examples of symptoms that
do and do not meet diagnostic criteria.

Given the increasing number and sophistication
of computer programs to generate and analyze
interview. data, there is milch work to be done in
this area. Until interview scoring algorithms as
well as the interview questions are validated,
claims for the validity of a diagnostic interview
remain dubious.

There is a last essential step in assessing validity.
It is not enough that each question designed to
assess criterion symptoms means to respondents
what experts think is specified in the written
criterion, for the criteria must also be correctly
combined to yield a valid diagnosis. This work is
now done by computer programs that map onto
algorithms in the Manual. Error in these
computer programs can occur through simple
mistyping of a variable name in one program
step. Another common source of error, one that
is harder to recognize, is a computer program's
failure to distinguish properly between negative
responses
and responses
that are truly
"indeterminate"
(such as "don't
know"
responses, and non-responses due to refusals to
answer or the interviewer's inadvertent skipping
over a question). The result is underestimation of
prevalence because the denominator is inflated
with cases where there are indeterminate
responses. Such cases should have been dropped
from consideration in assessing validity because
it cannot be determined whether they do or do
not fulfill diagnostic criteria.
The Behavioral Measurement Letter
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Measurement Modeling:
A Tool for Investigating the
Comparative Anatomy of Related
Instruments

explanatory frameworks, or "measurement
models,"
represent
competing
theoretical
perspecti ves on the specific construct or
constructs that a particular instrument taps.
Each measurement model can be evaluated in
terms of how well it explains how people
respond to the particular instruments, and
alternative, competing models can be compared
to see which, if any, best explains the actual
data.

Fred B. Bryant
In a previous column (The Behavioral
Measurement Letter 4(2), 7-9), I described a
powerful new approach to construct validation.
This approach,
comparative
studies of
measurement instruments, is being pioneered
by quantitative specialists who systematically
compare alternati ve measures of the same or
related
constructs
using state-of-the-art
multivariate statistical tools to determin~
conceptual overlap and uniqueness of the
Instruments examined. As I wrote in the earlier
column, by fine-tuning our understanding of
what measurement
instruments
actually
measure, comparative
studies of related
instruments: (a) better enable one to choose the
most appropriate instruments for the intended
purp~se: (b) improve conceptual clarity by
identifying constructs that are truly unitary and
by decomposing multidimensional constructs
into their constituent parts; (c) highlight gaps in
measurement
coverage
for
instrument
development; and (d) often lead to refinements
in existing instruments, creating modified
measures with improved conceptual and
statistical precision. In the present column, I
discuss "measurement modeling," the state-ofthe-art: multivariate statistical technique that
underlies much of current comparative work on
instrumentation. Here I describe what this
technique is and how researchers use it to
improve our understanding
and use of
measurement instruments. The substance of
this column will serve as the foundation for
columns on comparative studies of instruments
~nd construct validation to appear in upcoming
Issues of The Behavioral Measurement Letter.

Measurement
modeling,
also known as
confirmatory factor analysis, is a special form
of
s.tructural
equation
modeling
that
mvestigates the "structure" underlying a set of
~easures ~ollected from a group of people.
Structure
refers to the ways in which
responses to the individual measures interrelate
(if they do) to define one or more underlying
constructs, or factors. Through measurement
modeling, researchers can: (a) determine the
appropriate number of constructs or factors
~nderlying responses to a set of measures; (b)
Interpret the meaning of each factor in order to
label each construct in theory-relevant terms;
and (c) quantify how strongly each measure
c?ara~terizes each underlying factor, thereby
PInpOIntI~g the specific subsets of questions
that define the constructs. Questions that
strongly reflect a particular factor are said to
have strong "loadings" on the factor or to
"load" highly on that factor (i.e., each
question's factor loadings reflect how strongly
each underlying construct influences responses
to that question).
Measurement modeling may be likened to
imaging objects in space using a bank of
telescopes, each providing a separate field of
vision with more or less clarity of focus, similar
to a survey instrument comprised of questions
that measure a construct with greater or lesser
precision. In telescopic imaging, the separate
Images from the telescopes are integrated and
analyzed to determine: (a) the number of
objects being viewed, (b) the clarity with which
each telescope focuses on its target object, and
(c) the identity of the objects. Similarly, in
measurement
modeling responses to the
questions
comprising
the measurement
instruments
are
integrated
and
their
interrelationships analyzed to determine: (a) the

Measurement modeling is the most powerful
and versatile tool available for studying how
measurement
instruments
work.
With
measurement modeling, an investigator can
construct and systematically compare a variety
of alternative hypothetical frameworks for
describing how people respond to a set of
measures that constitute an instrument. These
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The investigation often begins by testing a
"null" model that assumes that there are no
underlying factors (i.e., that the multiple
measures
share
nothing
in common).
Researchers usually wish to reject this null
model in favor of a more conceptually
meaningful structure. Thus, the null model
serves as a baseline against which to contrast
the "goodness-of-fit"
of more complex
measurement models. After testing the null
model, one then evaluates increasingly complex
models,
starting
with
a
one-factor
(unidimensional) model that assumes that the
set of questions reflects a single underlying
factor.
Next,
one
tests
multifactor
(multidimensional)
models, the simplest of
which, the two-factor model, postulates two
underlying constructs that could be either
uncorrelated (orthogonal model) or correlated
(oblique model).

(continued from Page 14)

number of underlying constructs, (b) the
questions that load on each factor, and (c) the
identity of the underlying constructs being
measured.
When the set ·of questions taps more than one
underlying construct, then the measurement
model is said to be "multidimensional." For a
multidimensional model, one can determine
how strongly the multiple constructs relate to
one another. For example, the researcher can
test the hypothesis
that the underlying
constructs are unrelated to one another (i.e., an
orthogonal model), or that the underlying
constructs are correlated with one another (i.e.,
an oblique model). In the latter case,
measurement modeling enables the researcher
to compute the correlations among the factors.
Say, for example, that measurement modeling
of a patient satisfaction questionnaire revealed
that the set of measures primarily assessed two
underlying constructs, ratings of satisfaction
with care received from physicians and ratings
of satisfaction with care received from nurses.
If
these
two
factors
correlated
at
2
I = 0.5, then the factors would share 0.5 x
100%, or 25%, of their variance in common.
Thus, although the two constructs
(i.e,
satisfaction
with physicians'
care and
satisfaction with nurses ' care) are correlated,
they nevertheless each measure primarily
unique aspects of care (i.e., the remaining 75%
of their variance is unique).

Unlike most inferential statistical testing where
mean scores (i.e., average levels of responses)
are analyzed, measurement modeling analyzes
relationships among a set of multiple measures
to investigate the structure of measurement
instruments. Although these interrelationships
can be expressed in terms of correlations
between measures, in measurement modeling
one typically analyzes covariances between
measures. A covariance between two measures
is the correlation
between the measures
multiplied by both of their standard deviations.
Covariances thus incorporate information not
only about the degree of association between
measures, but also about the amount of
variability in these measures.

For each measurement model evaluated, the
researcher must formulate hypotheses and
specify information about four aspects of the
model: (a) the number of underlying factors
(i.e., how many different constructs the
instrument taps); (b) the specific measures that
serve as observed indicators for each of these
constructs (i.e., which measures reflect which
constructs);
(c)
if
the
model
is
multidimensional,
the
nature
of
the
relationships among the factors (i.e., if and how
the multiple constructs relate to one another);
and (d) whether the variance in each measure
that is unrelated to the underlying constructs is
correlated or uncorrelated across the multiple
measures (i.e., whether the unique errors in the
measures covary or are independent).
Vol. 5, No.2, Spring 1998

It should be noted that the procedure described
above is analysis of covariance structures as
done in measurement modeling, and should not
be confused with analysis of covariance, or
ANCOVA, an inferential statistical tool. The
former, analysis of covariance structures,
analyzes the structure of relationships among
multiple measures - how measures covary with
one another, whereas the latter examines mean
differences between groups after adjusting for
indi vidual differences on covariates that have
been measured in a pretest.
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determine the degree to which they measure the
same construct(s). Thus, having determined the
most appropriate measurement model for each
of two instruments administered separately to
the same sample, the researcher can then
analyze the combined data from the two
.instruments to determine whether the same
construct or constructs influence responses to
both instruments. This type of "comparative
anatomy" refines our understanding of the
match between different conceptual
and
operational definitions (i.e., enhances construct
validity) and improves users' ability to select
the most appropriate instruments for their
purposes, thereby maximizing
conceptual
preCISIOn.

(continued from Page 15)

There are three computer programs that are
most commonly
used in measurement
modeling: LISREL, which stands for LInear
.$.tructural RELationships; EQS, pronounced
"X"; and AMOS, which stands for Analysis of
MOment .$.tructures. Each of these programs is
available for Microsoft Windows" and provides
publication-quality
diagrams of the models
being evaluated. LISREL is currently the most
popular. Moreover, it has been available the
longest and, therefore, a larger body of
literature has accumulated concerning its use
and its accuracy under conditions violating its
statistical assumptions.
In measurement
modeling
studies,
the
computer progra:m: (a) uses the raw scores to
compute the actual, observed covariances
among the multiple measures; (b) employs the
measurement model hypothesized by the user
to predict what the observed covariances
among the measures should have been,
assuming that the hypothesized model is
accurate; (c). determines
the differences
between the covariances predicted by the user's
model and the covariances that were actually
observed, and (d) computes a maximumlikelihood chi-square value estimating the
probability that the predicted covariances differ
from the actual, observed covariances by
chance alone.

This column has discussed the conceptual and
methodological
bases
of
measurement
modeling, and its use 'in clarifying the constructs
that instruments actually measure and in
comparing instruments that supposedly measure
the same or different constructs. Columns-on the
use of measurement modeling in comparative
studies of instruments and in determinations of
construct validity will appear in future issues of
The Behavioral Measurement Letter. Because
it provides the conceptual framework for
understanding these future columns, readers
may. wish to keep this column for later
reference.
Fred Bryant is Professor of Psychology at
Loyola University, Chicago. He has
roughly 80 professional publications in
the areas of social psychology, personality
psychology, measurement, and behavioral
medicine. In addition, he has coedited 5
books, including Methodological Issues
in Applied Social Psychology (New York,
Plenum Press, 1993). Dr. Bryant has
extensive consulting experience in a wide
variety of applied settings, including work
as a research consultant for numerous
marketing firms, medical schools, and
public school systems; a methodological
expert for the U.S. Government
Accounting Office; and an expert witness
in several federal court cases involving
social science research evidence. He is
currently on the Editorial Board of the
journal Basic and Applied SoCial

Unlike other inferential statistical tests for
which significant p-values represent a positive
result, in measurement modeling a statistically
significant chi-square indicates that the model
failed to predict the observed data accurately
(i.e., the covariances
predicted
by the
measurement model differ significantly from
the actual, observed covariances). On the other
hand, if a measurement model fits the data well,
then the covariances that it predicts are not
statistically different from the actual, observed
covariances (i.e., the chi-square test results in a
nonsignificant p-value).
It is important to note that measurement
modeling not only enables one to determine the
number of constructs
that a particular
instrument measures, but also allows for
comparison
of different
instruments
to
The Behavioral Measurement Letter
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being, Type A behavior, the measurement
of cognition and emotion, and structural
equation modeling.

Psychology. His current research interests
include happiness, psychological well-
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• Introduction to This Double Issue
Ai K. DeRoy
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• Spanking By Parents-Some Ideas on
Measurement and Analysis of a Neglected
Risk Factor for Serious Mental Health
Problems-Murray A. Straus
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• Bootstrapping the Way to Valid
Diagnostic Interviews-Lee Robins

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

• Measurement Modeling: A Tool for
Investigating the Comparative Anatomy
of Related Instruments-Fred Bo Bryant
• HaPI Thoughts
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