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Still more discouraging, the few validity studies designed to assess construct
validity of anger measures leave considerable doubt about the distinction of anger
from other personality measures. Modest, but significant non-zero correlations
ranging from .25 to .35 are not that unusual between personality measures, e.g.,
comparisons of anger with hostility (Smith and Frohm, 1985) or anger with anxie-
ty (Spielberger, Jacobs, Russell, & Crane, 1983; Collins & Hailey, 1989). Such
measurement ambiguity of anger, in my judgment, has resulted in confusing
reviews of the literature on anger especially reviews on the link of anger/hostility
to coronary heart disease’. Much of the ambiguity about anger measures, or what
I term “‘construct amorphism,” can be traced to the strategies of devel« ing
' anger measures.

ANGER THEORY AND MEASUREMENT

I will argue that the inappropriate and superficial use of anger or anger-related
theory has contributed to construct amorphism. Generally, test devc >pers have
given more attention to theory after the anger instrument has been constructed
rather than a priori consideration. For example, Mauger and Adkinson (1980),
authors of the Interpersonal Behavior Scale (IBS), distinguish between aggressive
and assertive behaviors on dubious theoretical grounds. In their manual (1980),
anger subscales were included as a component of a total aggressive measure. The
link of aggression to anger has been questioned by many (e.g., Averill, 1982).

Mauger and Adkinson’s embrace of empirical methodologies typify method-
ologies used by other developers of anger measures examined in this review.
Empirical methods such as used on the IBS do not really require extensive theory
in the initial stages of test development. Typically, test developers match items to
groups (e.g., Cook & Medley, 1954) or items to factors (e.g., Buss & Durkee,
1957) and then theoretically interpret the resulting scales.

Theory plays virtually no role in the actual wording of test items in the initial
developmental stages of empirically-derived scales. Sources for the wording of
the items on such anger measures are based on modified clinical statements of
clients/subjects and occasionally on anger experiences of the test-developers.
Occasionally, test items are selected from other tests — items that the test devel-
oper intuitively or empirically decides are good measures of anger.

Test developers are attracted to clinical-intuitive-actuarial methods of test
construction for several reasons. Emerging scales are empirical, and therefore
mistakenly assumed to be less risky to defend as measures of anger (e.g., Cook &
Medley, 1954). If anger measures are combined with other measures, developers
can confidently develop group profile descriptions based on observed group pro-
file differences. And there may be another attraction — the study of anger is
based on empirically-generated verbal expressions that are used to construct test
items. These verbal expressions are based on a familiar folk-wisdom about anger
that supposedly facilitates interpretation and application of the measure.

None of us are very good at explaining our anger to others especially while we
are angry. Our attributions about anger, even test-developers’, are likely to be
based on everyday language and everyday understandings of anger experience.
The link of anger experiences to theory is tenuous because everyday experiences
are tied to a phenomenological language that may be unique to cultural experi-
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properties of a derived anger measure from other measures of negative affect,
e.g., tests of d ression®, anxiety, and dysphoria. Factor analytic procedures are
obvious approaches to answer these types of questions; however as shown in the
follow g discussion, the results of factor analytic studies have not clarified the
dimensional properties of anger.

CONS RUCT-VALIDITY AND FACTOR ANALYSIS

Exploratory factor analysis is commonly used to make both qualitative and
quantitative distinctions between anger measures and other measures. The pur-
pose is to summarize relationships between measures by identifying the existence
of factors that correlate with some measures and not others. In the development of
anger measures, such procedures are a heuristic to assess the associative strength
of items or scales to a factor thought to measure the construct, anger. If the de-
rived “‘anger” factor is independent from other factors, the correlation of the
measures of anger will maximally load on the anger factor and minimally on the
other factors.

Test developers of anger measures typically use factor analysis in the intro-
ductory phases of test construction to sort items or scales linked to anger. Their
logic is correct; anger measures should correlate with each other and any factor
identified as measuring anger. Their use of factor analytic procedures, however, is
flawed. How, so? '

Typically, test developers use factor analysis procedures in two ways, empiri-
cal and second-order factor strategies. With the empirical strategy, items are
generated that intuitively are judged by the developer to measure anger. These
items are treated as variables and entered into a factor analysis. Generally the type
of factor analysis, while not always specified, is a principal components analysis.
The resultant components, or factors if common factor analysis is used, are then
inspected for simple structure. If the factors’ are ambiguously defined as deter-
mined by the pattern of variable communalities, the factors may be rotated to
achieve simple structure. Once factors have been rotated to some criterion(a), the
developer decides the number of factors to be included in the analysis. Most
developers use either the proportion of explained variance attributed to each
factor (eigenvalue) or a scree test to limit the number of interpretable factors. To
select items for the final measure of anger, items with communalities typically
greater than .40 are selected from the factor that is identified as measuring anger.

The second use of factor analysis involves the factoring of previously defined
scales (second order factor analysis). Here, test developers are interested in
whether related, or in some cases unrelated, measures of anger cluster in predict-
able patterns on factors.

Such a procedure was used by Mauger and Adkinson (1980) in the develop-
ment of e IBS (previously discussed). Their purpose was to show how each of
their previously defined subscales was linked to assertion and aggression. After
rotating factors using Varimax, the authors report one study identifying two fac-
tors and another study — three factors. The authors were satisfied that their
subscales discriminated assertion from aggression although the study finding
three factors suggested the presence of another source of variance.
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theories as factor-analytic models to be tested against empirical data,
many researchers have randomly picked variables representing a
domain to be studied, intercorrelated the variables;, and then factor-
analyzed them in the expectation that the theoretically important varia-
bles in the domain would be revealed by the analysis (p. xii).

Testable theory can be generated. Combining results of exploratory analyses with
theories and findings in the literature can offer the developer the ingredients for a
testable theory. To complete their task, the developer needs to take one other step
— the use of confirmatory methodologies.

Confirmatory methods including confirmatory factor analysis are designed to
test hypotheses that a specific subset of variables defines a specific factor. Con-
firmatory factor analysis differs from exploratory methods primarily in the use of
inferential tests — typically chi-square. In addition, there are no rotational
methods used in confirmatory analysis — therefore you cannot maximize the
factorial variance after the fact. Confirmatory factor analysis tests whether your a
priori hypotheses concerning factor structure maximally accounts for factorial
variance (confirmatory maximum likelihood analysis).

Convergent validity of anger measures can be tested directly with confirma-
tory analysis. A model of factor structure of anger measures is compared with the
hypothesis of no factors to find if the model significantly reproduces the data. If
chi-square is significantly reduced, one can infer that the model is valid.

Testing the divergent validity of a factor model of anger measures from others
with confirmatory analysis involves testing the correlation of one factor with
another (Gorsuch, 1983). The chi-square tests whether the correlation between
two models is significantly less than a factor structure where the correlation of the
models is set at 1.0. If the difference in chi-squares between the restricted and
unrestricted factor structures is significant, one can infer that the factors show
divergent validity.

There are other strategies that are available to test developers where multi-
trait-multi-methods can be tested with confirmatory analysis in a stepwise proce-
dure. In addition, tests can be established for factor structures that simply specify
which variables go together (‘“‘weak structures,” Bernstein, 1988), and con 'ma-
tory tests for “strong substantive” models where causality is tested. Such applica-
tions are apparent in the development of anger measures where researchers have
directed much attention to the  estion of anger-correlates and more restrictively,
the causal link, if any, of anger to physical disorders and destructive aggressive
behaviors.

In my review of anger. measures, I could find no studies using confirmatory
methods to establish construct validity. Exploratory methods to establish con-
struct validity are simply inade 1ate. I am proposing that we wipe the slate clean
and create yet other measurements of anger based on contemporary theory and
more advanced methodological approaches.

For instance, Zillman (1988) and Berkowitz (1990) offer a good starting point
toward establishing testable anger theory. Both models emphasize the cognitive
and physiological components of anger. A first step might be a ‘“‘chicken-and-
egg” hypothesis. Which comes first, the physiological reaction or the cognitive
schemata associated with a provocative event? Confirmatory analyses could be
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Too much energy of researchers has been directed toward empirical methods
of anger test-construction. None of the anger measures reviewed provide convinc-
ing evidence of how anger can be distinguished from similar constructs such as
annoyance, hostility, irritability, and even aggression. Definitions of these terms
offered in the developmental stages, while helpful to the reader, do not establish
discriminative validity. Again, theory and hypothesis testing would solve the
problem. Such procedures potentially could make sense out of anger-like con-
cepts that undoubtedly overlap (Smith, Sanders, & Alexander, 1990) and are
characteristically over-inclusive.
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Footnotes

1. Paper is based on presentation at the 1991 Southwestern Psychological Asso-
ciation at workshop sponsored by the Society of A} lied Multivariate Research.
Reprints can be obtained by writing to the Psychology Department, Central
Washington ' iversity, Ellensburg, WA 98926.

2. Anger measures considered in this review are listed separately in the bibliog-
raphy.

3. The relationship of anger to coronary heart disease is unclear. Some reviewers
such as Krantz, Contrada, Hill, and Friedler (1988) have concluded that compon-
ents of Type A behaviors such as anger-in have been related to coronary disease.
Others such Russek, King, Russek, and Russek (1990) reviewing a 35-yr prospec-
tive study on psychophysiological patterns of responses to laboratory stress ex-
periments found that neither anger-in nor anger out was linked to coronary heart
disease. It is important for the reader to note that a variety of anger and anger-
related measures have been used in coronary research. Construct validity of anger
measures is an obvious issue in ev. 1ating the role of anger in coronary illness.

4. When such items of anger measures lack a theoretical basis, the resulting
measure may contain items that measure events at a different ontological status.
The most common confusion about ontological status of anger-test items relates
to inquiries about physiological and cognitive events. A person’s blood pressure
may go up when told his tennis-serve was out by the linesman, but his cognitive
processing of these events could range from the conclusion that he is angry with
the linesman, self — or indeed, report no anger. Cognitive and physiological








