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The most widely used self-report measures of the Type A behavior pattern (TABP) are the Bortner

scale, the Framingham scale, and the Jenkins Activity Survey (JAS). Though high scores on each of
these measures have been linked to the development of coronary heart disease, their intercorrela-
tions are rather low, suggesting that they may reflect different aspects of TA BE This study indicates

that the low correlations among the Bortner scale, the Framingham scale, and the JAS are due not
only to differences in underlying constructs but also to measurement error and multidimenstonal-

ity. These results also identify several psychometric problems, which raise serious questions regard-
ing the use of these measures in TABP research. Suggestions for the development of new measures
of TABP are offered.

Extensive research has been conducted on the role of the

Type A behavior pattern (TABP) in the development of coro-

nary heart disease (CHD). TABP was initially identified by

Friedman and Rosenman (1959), who noted that patients with

more severe CHD tended to exhibit competitiveness, time ur-

gency, aggressiveness, and hostility. Since this initial work, nu-

merous studies have examined the relationship between TABP

and the prevalence and incidence of CHD (e.g, French-Belgian

Collaborative Group, 1982; Haynes, Feinleib, & Kannel, 1980;

Rosenman et al, 1975). Though somewhat mixed, available evi-

dence indicates a modest relationship between TABP and the

development of CHD (Booth-Kewley & Friedman, 1987;

Matthews, 1988).

Though there is general consensus regarding the importance

of TABP in the development of CHD, there is considerable

controversy regarding its exact meaning and measurement

(Matthews, 1983). TABP was originally measured with the

Structured Interview (SI; Rosenman, 1978). Though the SI is

generally accepted as a valid measure of TABP (Rosenman et

al, 1975; Rosenman, 1978), it is impractical for use in large-

scale survey research. As a result, various self-report measures
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of TABP have been developed. Among these, the Bortner scale

(Bortner, 1969), the Framingham scale (Haynes, Levine,

Scotch, Feinleib, & Kannel, 1978), and the Jenkins Activity

Survey (JAS; Jenkins, Rosenman, & Friedman, 1967) each com-

pare favorably with the SI and, in at least one major study, have

been linked to the development of CHD (Bortner, 1969;

French-Belgian Collaborative Group, 1982; Haynes et al, 1980;

Rosenman et al, 1975).

Though the Bortner scale, the Framingham scale, and the

JAS each purport to measure TABP, their intercorrelations are

rather low, rarely exceeding .60 (Byrne, Rosenman, Schiller, &

Chesney, 1985; Haynes et al., 1980; Johnston & Shaper, 1983;

Mayes, Sime, & Ganster, 1984; Price & Clarke, 1978). This low

intercor relation calls into question the use of these measures as

alternative indicators of TABP, hindering the generalization

and accumulation of findings across studies. Of the various

possible reasons for the low correlations, three are most likely

First, these measures may simply tap different underlying con-

structs, perhaps reflecting different aspects of TABP (Mat-

thews, 1982,1983), Second, these measures may contain sub-

stantial measurement error, which would attenuate their corre-

lations with one another. Third, these measures may contain

multiple dimensions, some of which are shared across measures

and others of which are unique to a given measure. Collapsing

these unique dimensions with the shared dimensions would

reduce the correlations among the overall measures. Unfortu-

nately, there is little valid evidence concerning the dimension-

ality, measurement error, and underlying constructs associated

with the Bortner scale, the Framingham scale, and the JAS. As a

result, it is impossible to determine the degree to which these

factors contribute to the low correlations among these mea-
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sures, which hinders their interpretation and provides little ba-
sis for developing new measures with a higher degree of conver-
gence.

The purpose of this article is to determine the degree to
which the low correlations among the Bortner scale, the Fra-
mingham scale, and the JAS are attributable to differences in
underlying constructs, measurement error, and multidimen-
sionality. We first review and critique available information
about these factors and then empirically examine their extent
and effects on the correlations among the Bortner scale, the
Framingham scale, and the JAS. We conclude with recommen-
dations concerning the use of these measures and the develop-
ment of new measures of TABP.

Interrelationships Among the Bortner Scale,

the Framingham Scale, and the JAS:

A Review of the Evidence

Differences in Underlying Constructs

As stated earlier, one explanation for the low correlations
among the Bortner scale, the Framingham scale, and the JAS is
that they simply reflect different underlying constructs (Mat-
thews, 1982,1983). The strongest evidence regarding the con-
structs underlying these measures derives from their content
validity, or the degree to which their items constitute a represen-
tative sample from a clearly denned domain of content (Cron-
bach & Meehl, 1955; Nunnally, 1978).

Bortner (1969) denned TABP in terms of hard-driving, am-
bitious, and time-conscious behavior. The procedure used to
generate the Bortner items is not described, however, making it
difficult to determine whether a domain-sampling procedure
was used.

The definition of TABP underlying the Framingham mea-
sure involved aggressiveness, ambition, competitive drive, im-
patience, chronic time urgency, and a high need for achieve-
ment (Haynes et al, 1978,1980). To construct the scale, a pool
of 300 items was assembled from various sources, and three
experts selected items that measured "behavior patterns ini-
tially conceptualized in the design of the questionnaire"
(Haynes et al, 1978, p. 364). Though this suggests a domain
sampling procedure, the relative emphasis placed on different
aspects of TABP is not described, making it difficult to inter-
pret the overall scale score.

The definition of TABP underlying the JAS reflected multi-
ple dimensions, including competitiveness, achievement striv-
ing, aggressiveness, haste, impatience, restlessness, hyperalert-
ness, explosive speech, muscular tension, external time pres-
sure, challenging responsibility, and job commitment (Jenkins,
Zyzanski, & Roseman, 1979). The hems constituting the JAS,
however, were apparently not designed to represent this do-
main of content but instead to mimic the SI (Jenkins et al, 1967,
1979), which itself was designed to assess behaviors prevalent in
coronary patients (Rosenman, 1978). Subsequent revisions of
the JAS retained items that predicted either the SI (Jenkins,
Zyzanski, & Rosenman, 1971) or earlier versions of the JAS
itself (Jenkins, 1978) and added items developed through "clini-
cal and psychometric experience with the Type A construct"
(Jenkins et al, 1979, p. 6). Thus, the development of the Bortner

scale, the Framingham scale, and the JAS suggests little empha-
sis on content validity and therefore provides minimal informa-
tion regarding the constructs underlying these measures.

When evidence regarding content validity is lacking, item
content is often examined post hoc and, on the basis of relevant
theory, meaning is assigned to a measure. Though few studies
have systematically examined the content of the Bortner scale,
the Framingham scale, and the JAS, indirect evidence is pro-
vided by factor analyses, in which item content is used to inter-
pret the obtained factor structure.' Factor analyses of the
Bortner scale suggest that it primarily reflects speed and time
urgency, with a secondary emphasis on competitiveness (Ed-
wards, Baglioni, & Cooper, in press; Pichot et al, 1977). An
unpublished factor analysis of the Framingham scale has been
mentioned in the literature (Chesney, Black, Chadwick, & Ro-
senman, 1981; MacDougall, Dembroski, & Musante, 1979); it
purportedly emphasizes competitiveness and time pressure.

The original factor analysis of the JAS (Zyzanski & Jenkins,
1970) identified three factors, labeled Speed and Impatience
(S), Job Involvement (J), and Hard-Driving and Competitive
(H). Weighted composites derived from these factors were sub-
sequently used to construct the corresponding JAS scales,
which have been added to the global TABP (AB) scale as stan-
dard features of the JAS scoring procedure (Jenkins et al, 1979).
Despite their widespread use, the interpretation of these scales
has been challenged by Begley and Boyd (1985), who factor
analyzed the JAS and concluded that, contrary to their labels,
the S, J, and H scales reflect hurry and anger, job demands, and
comparisons with other workers, respectively. Begley and Boyd
(1985) also factor analyzed the JAS-AB scale and concluded
that it reflects hard-driving behavior and competitiveness and,
to a lesser extent, hurrying. Unfortunately, interpretations of
the JAS scales based on factor analysis are prone to error be-
cause they typically overlook the effects of the item weighting
procedure, which heavily favors certain items and, in some
cases, assigns opposite weights to items with similar content. As
we will demonstrate, this procedure substantially affects the
interpretation of the overall scale scores.

In sum, available evidence suggests several differences in
content among the Bortner scale, the Framingham scale, and
the JAS, thereby supporting the notion that they measure dif-
ferent underlying constructs. This evidence is drawn indirectly
from fector analyses rather than from systematic examinations
of the measures, however, and, in the case of the JAS, overlooks
the effects of item weights on total scale scores.

Measurement Error

A second potential reason for the low correlations among the
Bortner scale, the Framingham scale, and the JAS is the pres-
ence of measurement error. Most techniques for estimating
measurement error rely on estimates of true score variance,
drawing from the classical measurement theory assumption
that an observed score is determined by an underlying true

1 A complete review of factor analyses of the Bortner, Framingham,

and JAS measures is provided later in this article, where we discuss the

dimensionality of these measures.
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score and measurement error (Lord & Novick, 1968). It follows
that by estimating the proportion of true score variance, one
may indirectly obtain an estimate of error variance. Studies of
the Bortner scale, the Eramingham scale, and the JAS have
typically estimated true score variance with CronbacKSs alpha
(Cronbach, 1951). Overall, these studies suggest that the mea-
sures contain substantial measurement error. Reliability esti-
mates have ranged from .50 to .68 for the Bortner scale
(Bortner, 1969; Edwards et al, in press; Mayes et al, 1984) and
from .54 to .71 for the Framingham scale (Haynes et al, 1978;
Lee, King, & King, 1987). Reliability estimates ranging from
.73 to .85 have been reported for the JAS scales by Jenkins et al.
(1979), but Mayes et al. (1984) noted that, rather than using
alpha, Jenkins et al. (1979) used a technique based on tes^re-
test and item-total correlations, which tends to overestimate
reliability. Using alpha, Mayes et al. (1984) reported reliability
estimates for the JAS scales ranging from .24 to .56. Similarly,
Shipper, Kreitner. Reif, and Lewis (1986) reported an alpha of
.56 for the JAS-AB but noted that this estimate could be raised
to .60 by deleting three items with negative item-total correla-
tions.

Overall, the evidence cited above suggests that measurement
error is moderate for the Framingham and Bortner measures
and substantial for the JAS. This evidence should be considered
tentative for two reasons. First, it is drawn from a small number
of studies, some of which relied on very small samples (Bortner,
1969; Mayes et al, 1984). Second, most studies used alpha to
estimate reliability. Despite its widespread use, alpha rests on
several assumptions that are often overlooked in practice, two
of which are particularly relevant here. First, alpha assumes
that test items are tau equivalent, meaning that they load
equally on the common underlying construct (Novick & Lewis,
1967). When this assumption is violated, alpha underestimates
reliability. Second, alpha assumes that the items constituting a
measure are congeneric, meaning that they reflect a single un-
derlying construct (Jdreskog, 1971; Nunnally, 1978). When this
assumption is violated, alpha cannot be readily interpreted as
an index of true score variance (Campbell, 1976). Unfortu-
nately, none of the studies reviewed here reported whether
these assumptions had been met. As we will show, these as-
sumptions are violated by the Bortner scale, the Framingham
scale, and the JAS, often to a considerable extent.

Dimensionality

A third potential explanation for the low correlations among
the Bortner scale, the Framingham scale, and the JAS is that
these measures actually contain multiple dimensions, some of
which are common across measures and others of which are
unique to a given measure. Though few studies have examined
the dimensionality of the Bortner scale, the Framingham scale,
and the JAS, available evidence suggests that they each contain
multiple dimensions. Most of this evidence is based on explor-
atory factor analysis.

For example, Pichot et al. (1977) identified four factors in the
Bortner scale reflecting time urgency, hard-driving behavior,
competitiveness, and expressiveness. In contrast, Edwards et al.
(in press) identified two factors representing speed and compe-
titiveness. Johnston and Shaper (1983) attempted to factor ana-

lyze the Bortner scale but reported that they could not find a
stable solution. The Framingham scale has apparently been fac-
tor analyzed (Chesney et al, 1981; MacDougall et al, 1979), but
the dimensionality of the obtained solution has not been de-
scribed.

As indicated earlier, Zyzanski and Jenkins (1970) identified
three factors in the JAS, which were used to construct the S, J,
and H scales currently in use. A similar factor structure was
found by Waldron, Zyzanski, Shekel le, Jenkins, and Tannan-
baum (1977), but only for White respondents. Shipper et al.
(1986) factor analyzed the JAS and found 19 factors with eigen-
values greater than 1, but these factors were apparently not
rotated or interpreted. Begley and Boyd (1985) found five fac-
tors, three reflecting the original S, J, and H factors, one con-
cerning comparisons with the average worker, and another re-
flecting eating too fast. Begley and Boyd also summarized the
results of previous factor analyses and concluded that the S, J,
and H factors each contained about 10 items consistently load-
ing over .30, which is far fewer than the 20 to 24 items contained
in the corresponding scales. The JAS-AB scale has been factor
analyzed in two studies. Shipper et al. found eight factors with
eigenvalues greater than 1, but they apparently did not rotate or
interpret this solution. Begley and Boyd found two factors, one
reflecting hard-driving behavior and competitiveness and an-
other reflecting eating too fast. To our knowledge, the dimen-
sionality of the S, J, and H scales has not been examined.

This evidence suggests that the full 52-item JAS contains at
least three dimensions, whereas the dimensionality of the
Bortner scale, the Framingham scale, and the JAS subscales
remains unclear. Because this evidence is based almost exclu-
sively on exploratory factor analyses, however, it should be con-
sidered tentative. Though widely used, exploratory factor analy-
sis has several inherent weaknesses when used to assess di-
mensionality. First, exploratory factor analysis typically "un-
derfactors" data by putting items that reflect correlated but
conceptually distinct constructs on the same factor (Hunter &
Gerbing, 1982). Second, the eigenvalues obtained from explor-
atory factor analysis, upon which decisions regarding dimen-
sionality are typically based, are influenced by factors other
than dimensionality, such as the number of items analyzed, the
magnitude of item loadings, and the correlations among the
factors. Third, decision rules based on eigenvalues (e.g, Cattell,
1966; Kaiser, 1960) provide only general guidelines, leaving the
ultimate decision regarding dimensionality to the researcher.
Finally, though exploratory factor analysis is useful in the ab-
sence of sufficiently detailed theory, confirmatory factor analy-
sis should be used when items can be logically grouped accord-
ing to relevant theory (Gerbing & Anderson, 1988; Hunter &
Gerbing, 1982). Given the abundant theoretical literature re-
garding TABP (e.g, Dembroski, Weiss, Shields, Haynes, & Fein-
leib, 1978; Friedman & Rosenman, 1974; Glass, 1977; Mat-
thews, 1982), sufficient information is available to classify
items constituting TABP measures on conceptual grounds. In
any case, factor structures obtained through exploratory factor
analysis should always be evaluated and further refined using
confirmatory techniques (Gerbing & Anderson, 1988). With
the exception of Edwards et al. (in press), none of the studies
reviewed here used confirmatory techniques. In the present
study, we used a combination of exploratory and confirmatory
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techniques to examine the Bortner scale, the Framingham scale
and the JAS, thereby providing firmer evidence regarding their

dimensionality.

Summary

Available evidence regarding differences in underlying con-
structs, measurement error, and dimensionality of the Bortner
scale, the Framingham scale, and the JAS is scant and inconclu-
sive. The constructs underlying these measures are not readily
apparent, primarily because these measures were not designed
to reflect a clearly denned domain of content. Reliability esti-
mates for these measures suggest that they contain consider-
able measurement error, though the procedures used to derive
these estimates are in question. The dimensionality of these
measures has not been examined extensively, and available evi-
dence is generally inconclusive. In the present study, we exam-
ined these three aspects of the Bortner scale, the Framingham
scale, and the JAS while attempting to overcome problems with
earlier investigations, thereby elucidating the reasons for the
low correlations among these measures.

Method

Sample

Surveys were mailed to 651 executives who attended 6-week summer

executive programs at a major graduate business school in the eastern

United States between 1983 and 1988. A total of 352 executives (54%)

returned the survey, a moderately high response rate for mailed surveys

(Kerlinger, 1973). These executives represented 11 principal indus-
tries, including finance, electronics, petroleum, automotive, banking,

consumer goods, food, insurance, telecommunications, textiles, and

utilities. Nearly one third held general management positions, and the
rest were distributed approximately evenly among administration, fi-

nancial, sales, production, and technical positions. Most of the execu-

tives were male (94%) and Caucasian (96%). The average age was 46,

and the average total job experience was 20 years. Respondents did not

differ significantly from nonrespondents in gender, race, age, or years

of job experience.

The analyses for this study involved both exploratory and confirma-

tory procedures. To reduce capitalization on chance variation, we ran-

domly divided respondents into two samples; primary analyses were

conducted on the first sample and cross-validated on the second sam-

ple (Anderson & Gerbing, 1988; Campbell, 1976; Cudeck & Browne,

1983). After cases with missing data were deleted, the final sample

sizes were 162 and 168. Previous research suggests that these sample
sizes were adequate for the relevant analyses (Anderson & Gerbing,
1984; Boomsma, 1982).

Measures

Data were obtained with the Bortner scale, the Framingham scale

and the JAS as part of a larger study of stress, coping, and well-being
among executives. The version of the Bortner scale we used differed

slightly from the original (Bortner, 1969) in two ways. First, to facilitate

scoring, we used an 11-point numerical response format centered at 0

and ascending to 5 in both directions (cf. Cooper & Marshall, 1979).
Second, one anchor on Item 14 was reworded. The opposite of "am-

bitious" became "unambitious" rather than the original "satisfied with

job." This modification was based on our experience in earlier studies,

where respondents objected to the presumed bipolarity of the original
anchors (Cooper & Marshall, 1979). Following Bortner's (1969) origi-

nal recommendations, we reversed the scoring of Items 1,3,4,6,8,9,
and 10. We used the original 10-item Framingham scale presented by

Haynes et al. (1978). The first five items were divided by the appro-

priate constant to equate the response scales for each item. We used

Form C of the JAS (Jenkins et al, 1979). Following the recommended

scoring procedure, we assigned weights to responses to the original 52

items to obtain the 21 -item JAS-AB scale, the 2 l-item JAS-S scale, the

24-item JAS-J scale, and the 20-item JAS-H scale.

Results

Table 1 presents Pearson product-moment correlations and
reliability estimates for the total scores obtained from the
Bortner, Framingham, and JAS measures. The Bortner, Fra-
mingham, and JAS-AB scales were moderately correlated, with
correlations ranging from .55 to .62, whereas the S, J, and H
scales of the JAS were essentially uncorrelated. The relation-
ships between the global TABP measures (the JAS-AB, the Fra-
mingham scale, and the Bortner scale) and the JAS scales were
fairly consistent, with each global measure demonstrating the
highest correlation with the S scale, followed by the H and J
scales. Overall, these findings are consistent with earlier re-
search, indicating only a moderate degree of convergence
among the Bortner scale, the Framingham scale, and the JAS
(Byrne etal, 1985; Haynes etal, 1980; Johnston&Shaper, 1983;
Mayes et al, 1984; Price & Clarke, 1978).

Differences in Underlying Constructs

The content of each measure was examined to identify the
underlying constructs. First, we examined each instrument to
identify TABP dimensions that were addressed by at least one
measure. This procedure revealed six dimensions: Speed/Im-
patience, Hard-Driving/Competitiveness, Time Pressure, Job
Involvement, Anger/Temper, and Job Responsibility. Taken to-
gether, these dimensions comprise the core components of
TABP discussed in the literature (Friedman & Rosenman,
1974; Glass, 1977; Matthews, 1982). Next, we constructed oper-
ational definitions of these dimensions, based on discussions of
TABP in the literature (see Appendix). Finally, we recruited five

colleagues who had training in various areas of applied psychol-
ogy but were naive to the purpose of the study, explained the
operational definitions of the TABP dimensions, and asked
them to classify each item into one of the six TABP categories (a
seventh "dont know" category was provided for items that
could not be readily classified). Average inter rater agreement
(Cohenls kappa) was modest but statistically significant (p <

.001), ranging from .313 for the JAS-H to .571 for the Fra-
mingham scale.

The results of the item classification procedure were ana-
lyzed by summing the number of items placed in each category
separately for each measure. For the JAS scales, items were
weighted according to the recommended scoring procedure be-
fore summing, thereby reflecting the differential contribution
of each item to the overall scale score (Jenkins et al, 1979).
These sums were then divided by the sum of the item weights
for each scale (for the Bortner and Framingham scales, this
simply involved dividing by the total number of items in the
scale). The resulting values reflected the relative contribution of
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Table 1

Correlations and Reliability Estimates for the Banner Scale, Framingham Scale, and JAS

Measure 1 2 3 4 5 6

1. Bortner scale C676/.692)
2. Framingham scale .610**
3. JAS-AB
4. JAS-S
5. JAS-J
6. JAS-H

.622**

.536**
.140
.173*

(.694/.703)
.547**
.497**
.173*
.227**

C436/.494)
.644**
.267"
.429**

C459/.533)
.149
.081

(.025/.091)
.012 U15/.235)

Note. Reliability estimates (alpha/omega) are reported on the diagonal. JAS - Jenkins Activity Survey;
AB = global Type A behavior scale; S = Speed and Impatience; J = Job Involvement; H = Hard-Driving and
Competitive.
* p < .05 (two-tailed test). ** p < .01 (two-tailed test).

each TABP dimension to the overall scale score, thereby facili-

tating comparisons across measures.

These values were then analyzed using a two-way multivar-

iate analysis of variance with judges and measures constituting

the factors and scores for the seven classification categories

comprising the dependent variables. Differences in content of

the Bortner scale, the Framingham scale, and the JAS were

expected to be reflected in a significant main effect for the

measures factor. Multivariate results confirmed this hypothe-

sis, F(35,61) = 848.16, p < .001. Univariate results were signifi-

cant for all six TABP content dimensions (the effect for the

seventh category failed to reach significance).

Further inspection revealed that these differences were

largely due to the JAS-S and JAS-J scales, which contained the

largest proportions of Speed/Impatience and Job Responsibil-

ity content, respectively (see Figure 1). The JAS-S scale also

differed from the remaining scales by reflecting very little

Hard-Driving/Competitiveness content, and the JAS-J and

JAS-H scales differed from the remaining scales by reflecting

very little Speed/Impatience content. The JAS-S and JAS-J

scales also differed from one another in terms of Anger/

Temper content, which contributed positively to the JAS-S

scale and negatively to the JAS-J scale. The multivariate effect

for judges was not significant, F(2%, 51) = 1.67, p > .05.

These results reveal substantial differences in content among

the TABP measures. The differences were primarily associated

with the S, J, and H scales of the JAS, which were expected to

differ from one another and from the global TABP measures. It

remained unclear whether the global TABP measures differed

from one another. Therefore, a second analysis was conducted

with only the Bortner, Framingham, and JAS-AB measures.

Multivariate results again revealed a significant effect for mea-

sures, F(14, 4) = 9.70, p < .025. Univariate results were signifi-

cant for Time Pressure and for Anger/Temper. Further inspec-

tion revealed that these effects reflected relatively greater em-

phasis on Time Pressure in the Framingham scale and on

Anger/Temper in the JAS-AB scale. The multivariate effect for

judges again failed to reach significance. Overall, these results

support the contention that the low correlations among the

Bortner scale, the Framingham scale, and the JAS are, at least

in part, attributable to differences in underlying constructs.

Incidentally, these results also indicate that a sizable number of

the items comprising these measures could not be readily clas-

sified into any of the six TABP categories included in this pro-

cedure (see Figure 1).

Measurement Error

The proportion of measurement error in the Bortner scale,

the Framingham scale, and the JAS was estimated by calculat-

ing reliability coefficients for each measure and subtracting the

obtained value from 1 (Lord & Novick, 1968). Reliability was

initially estimated with alpha to facilitate comparisons with

earlier research. Results indicated that measurement error ac-

counted for approximately one third of the variance of the

Bortner and Framingham measures, slightly over half of the

variance of the JAS-AB and JAS-S scales, and almost all of the

variance of the JAS-J and JAS-H scales (see Table 1).

Next, we tested the assumption of tau equivalence by esti-

mating single-factor measurement models for each measure

with LISREL vn (JSreskog & SSrbom, 1988) and examining the

deterioration in fit caused by constraining item loadings to be

equal (for these analyses, the Bortner and JAS items were

treated as continuous variables, and the Framingham items

were treated as ordinal variables). This constraint significantly

worsened the fit of all six measurement models (p < .001),

indicating that the measures were not tau equivalent. Omega

was then used to estimate reliability (Heise & Bohrnstedt,

1970). Omega is insensitive to departures from tau equivalence

and reduces to alpha when items are, in fact, tau equivalent.

Therefore, omega will generally provide a better estimate of

reliability than alpha and will never provide a worse estimate

(Greene & Carmines, 1980; Smith, 1974). These analyses

yielded slightly lower estimates of measurement error for the

Bortner and Framingham measures and moderately lower esti-

mates for the JAS, though the overall pattern of results was not

substantially affected (see Table 1).

Further inspection of the single-factor measurement models

revealed two important findings (see Table 2). First, none of

these models fit the data well, as reflected in the highly signifi-

cant chi-square for each model. Given the dependence of chi-

square on sample size, however, other indices of fit should be

routinely considered, such as the adjusted gcodness-of-fit in-

dex (AGFI) provided by LISREL (Joreskog & Sorbom, 1988), the

normed fit index (NFI; Bentler & Bonett, 1980), and the

Tucker-Lewis index (TLI; Tucker & Lewis, 1973). For these
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Figure 1. Proportional content of the Bortner scale (BOR), the Framingham scale (FRA), and the Jenkins

Activity Survey (JAS). (JAS scales: AB = global Type A Behavior scale, H = Hard-Driving and Competitive,

J = Job Involvement, S = Speed and Impatience. Type A behavior pattern dimensions: SI = Speed/Impa-

tience, HC = Hard-Driving/Competitiveness, TP = Time Pressure, JI = Job Involvement, AT = Anger/
Temper, JR = Job Responsibility, DK = Don't Know).

indices, values greater than .9 indicate acceptable fit. This crite-
rion was not met by any of the models. Second, with the excep-
tion of the Framingham scale, each measure contained items
that did not load significantly on the common underlying fac-
tor. This was particularly severe for the JAS-J, for which 17 of 24
items were not significant. Third, all four JAS scales contained
items with loadings that were significant but negative, provid-
ing one reason why the corresponding reliability estimates were
so low. Further examination revealed that, in each case, items
with negative loadings were similar in content to items with
positive loadings, but the recommended weighting procedure
scored them in the opposite direction. Reversing items with
negative loadings substantially increased the reliability esti-
mates obtained for the JAS scales, though the proportion of
measurement error was still moderate for the JAS-AB and
JAS-H scales and substantial for the JAS-J scale (see Table 3).

The preceding results suggest that both measurement error
and negative item loadings lower the correlations among the
Bortner scale, the Framingham scale, and the JAS. The impact
of these factors is readily observed by reversing items with nega-
tive loadings and then correcting these correlations for attenua-
tion (see Table 3).2 Reversing items with negative loadings sub-

stantially increased the correlations among the affected scales,
particularly the JAS-S and JAS-H. Correcting for attenuation
further increased the correlations, though the correlation be-
tween the JAS-AB and JAS-S scales was apparently over-
corrected. This is probably attributable to specific item vari-

ance, which deflates reliability estimates and thus produces
overcorrection (Lord & Novick, 1968). The correction proce-
dure is further suspect in that reliability estimation assumes
congeneric (i£, unidimensional) measurement (Joreskog, 1971;
Nunnally, 1978). As we will show, this assumption is untenable
for the Bortner, Framingham, and JAS measures.

2 We did not correct the original correlations for attenuation because

this procedure assumes that the obtained reliability estimates are less

than unity only because of random measurement error. Reliability

estimates may be lowered by other factors, however, such as specific

item variance (Lord & Novick, 1968) and systematic scoring errors (as
in the present case). When these deflated reliability estimates are used

to correct for attenuation, the resulting "corrected" correlations are

biased upward and, in some cases, may exceed 1. This line of reasoning

was confirmed by the corrected correlations between the JAS-AB

scale and the remaining JAS scales, which exceed 1.25.
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Table 2

Single-Factor Measurement Models for the Bortner Scale, Framingham Scale, and JAS

Item

Bortner scale*

1. Never late
2. Competitive
3. Anticipates others
4. Always rushed
5. Impatient
6. Goes all out
7. Does many things at once
8. Emphatic speech
9. Wants job recognition

10. Fast (walking, eating)
11. Hard-driving
12. Expresses feelings
13. Few outside interests
1 4. Ambitious

Framingham scale11

1. Hard-driving/competitive
2. Pressed for time
3. Bossy or dominating
4. Strong need to excel
5. Eat too quickly
6. After work, pressed for time
7. After work, think about work
8. After work, felt stretched
9. After work, felt dissatisfied

10. Upset while waiting

JAS-ABC

1. Problems/challenges in life
2. Act immediately under pressure
3. First one finished eating
4. Spouse says eat too fast*
5. Frequently feel like hurrying others
6. Put words in others' mouths
7. Never late
8. Hard-driving/competitive when younger
9. Hard-driving/competitive now*

10. Spouse says hard-driving/competitive

12. More energy than most people
13. Fiery temper when younger
14. Dairy job deadlines
15. Set quotas for self
16. Keep two jobs moving forward'
17. Take less than allotted vacation
18. Bring work home
19. Chosen as group leader
20. More responsible than others
21. More serious than others

JAS-S"

1 . Trouble finding time for haircut
2. Job stirs into action'
3. First one finished eating
4. Spouse says eat too fast
5. Do two things at once
6. Frequently feel like hurrying others
7. Put words in others' mouths
8. Always hurry*
9. Do things while waiting

Standardized
loading

.107

.363"

.352"

.459**

.388"

.637**

.323"

.518"

.118

.605"

.695"

.205*
-.027

If £**
.JJQ*

.558"

.725"

.544"

.440"

.508"

.413"

.176*

.395"

.272"

.295"

.147

.316"

.410"
-.297"

.373**

.381"

.002

.382"
-.713"

.712"

.534**
'399"
.305"
,313"
.151

-.302"
.156
.143
.312"
.197*
.293**

.391"
-.292"

.502"

.428"

.343"

.495"

.471"
-.483"

.110

Item

JAS-Sd (continued)

9. Do things while waiting
10. Impatient while waiting
11. Hard-driving/competitive now1

12. Spouse says hard-driving/competitive
13. Easily irritated
14. Do most things in a hurry
15. Fiery temper when younger
16. Fiery temper now
17. Set quotas for self
18. Keep two jobs moving forward
19. Take less than allotted vacation
20. Keep working when tired
21. Hurry more than others*

JAS-J"

1. Problems/challenges in life
2. Faced with annoyances/frustrations
3. Put words in others' mouths
4. Never late*
5. Hard-driving/competitive now*
6. Less energy than most people*
7. Enjoy contests/try to win
8. Fiery temper when younger*
9. Set quotas for self

10. Work better against deadlines
1 1 . Keep two jobs moving forward
1 2. Desire for promotion*
13. Prefer promotion to raise
14. Increase in income
15. Bring work home
16. Work nights/weekends
17. Make lists
18. Hurry more than others'
19. Increased hours worked on job
20. Increased job responsibility
21. Higher job level
22. Change in job title
23. Education level
24. Group officer in school

JAS-H*

1. Job stirs into action
2. Problems/challenges in life
3. Spouse says eat too fast
4. Never let children win games
5. Hard-driving/competitive when younger
6. Hard-driving/competitive now
7. Spouse says hard-driving/competitive'
8. Spouse says too active*
9. Take work too seriously

10. Easily irritated*
1 1 . Enjoy contests/try to win
12. Fiery temper now
1 3. Irritated when interrupted
14. Job deadlines carry pressure
1 5. Work better against deadlines
16. More effort than others
1 7. More responsible than others
18. More precise than others
19. More serious than others
20. Education level*

Standardized
loading

.110
.287"

-.543"
.566"
.577"
.674**
.271"
.447"
.069
.260"
.141
.179*

-.437"

.384**

.004

.028

.129
-.264**

.095

.058
-.119
-.219*
-.146
-.125

.095
-.128

.551"

.147

.010
-.111
-.322"

.175

.389"

.776"

.175
-.134

.051

.381"

.160
-.020
-.031

.395"

.748"
-.782*
-.553*

<AQ#.j**y
-.430*

.333*

.292*

.184*

.122
-.020

.306"

.253"

.149

.326"
-.066
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Table3
Correlations Among the Bortner Scale, Framingham Scale, and MS

(Reversing Items With Negative Loadings)

Measure

1. Bortner scale
2. Framingham scale
3. JAS-AB
4. JAS-S
5. JAS-J
6. JAS-H

1

C681/.697)
.595**
.630**
.649**
.280**
.417**

2

.853"
(.694/.703)

.575**
.606**
.220**
.453**

3

.893"

.808**
(.710/.720)

.852**

.234"

.670"

4

.881"

.816"
1.133

(.777/.78S)
.186*
.539**

5

.481"

.375"

.394"

.300"
(.472/.490)

.116

6

.606"

.653"

.955"

.736"

.200*
C666/.684)

Note. Reliability estimates (alpha/omega) are reported on the diagonal. Correlations above the diagonal are
corrected for measurement error. JAS = Jenkins Activity Survey; AB = global Type A behavior scale, S =
Speed and Impatience, J = Job Involvement, H = Hard-Driving and Competitive.
* p < .05 (two-tailed test). ** p < .01 (two-tailed test).

Dimensionality

Three procedures were used to determine whether the

Bortner scale, the Framingham scale, and the JAS were unidi-

mensional. First, item content was examined to determine

whether the items in each measure shared a common meaning

(Hunter & Gerbing, 1982). The information required for this

procedure was provided by the item classification results,

which indicated that the Bortner scale, the Framingham scale,

and the JAS not only tap different underlying constructs but

also reflect multiple TABP dimensions. Second, results from

the unidimensional measurement models for each measure

were reexamined to determine whether the product rule for

internal consistency had been met. This rule states that, for

unidimensional measures, the observed correlation between a

pair of items should equal the correlation produced by multiply-

ing the loadings of the Hems on the common underlying factor

(Hunter & Gerbing, 1982). Results revealed several significant

residuals for each model (p < .01), indicating that this rule had

not been met. Third, results for the unidimensional measure-

ment models were again examined to determine whether the

interitem measurement errors were correlated. According to

classical measurement theory, if a measure is unidimensional,

then these correlations should not differ from zero (Hunter &

Gerbing, 1982; Lord & Novick, 1968). Results revealed several

significant correlations for each measure (p< .01), indicating

that this criterion had not been met.

These results strongly suggest that the Bortner, Framingham,

and JAS scales are not unidimensional but instead reflect multi-

ple dimensions. To confirm this, we constructed a series of

multidimensional measurement models and examined them

for internal consistency, external consistency, significance of

item loadings, and overall fit. To construct these models, our

primary criterion was item content (Hunter & Gerbing, 1982),

supplemented by the pattern of residuals and modification indi-

ces provided by the single-factor measurement models. Specifi-

cally, an item was assigned to a dimension if it was consistently

classified by a simple majority (three out of five) of the judges

and if it shared the dimension with at least one other item

(thereby allowing estimation of Hem loadings). The remaining

items were initially included with loadings fixed at zero,

thereby providing statistical information (i.e., residuals, modifi-

cation indices) to guide final decisions regarding item inclu-

sion. These models were then estimated using LISREL vu, and

items with nonsignificant loadings and modification indices

were deleted. Items with significant modification indices were

added to the indicated factor only if their content was clearly

consistent with the other items on that factor. The resulting

models were then cross-validated with data from the second

sample, and items with nonsignificant loadings were deleted.

The final models were then reestimated with data from the

first sample to ensure that the overall integrity of the models

was preserved.

The final multidimensional measurement models for the

Bortner scale, the Framingham scale, and the JAS are presented

Note to Table 2 (opposite). The JAS-AB, JAS-S, JAS-J, and JAS-H item descriptions are from the Jenkins Activity Survey (JAS). Copyrighte 1965,
1966,1969,1979 by the Psychological Corporation. Reprinted by permission. All rights reserved. Abbreviated Framingham scale items are taken
from "The relationship of psychosocial factors to coronary heart disease in the Framingham study: I. Methods and risk factors," by S. G. Haynes, S.
Levine, N. Scotch, M. Feinleib, and W B. Kannel, 1978, American Journal of Epidemiology, 107, pp. 362-383. Copyright 1978 by the Johns Hopkins
University, School of Hygiene and Public Health. Reprinted by permission. Items from the Bortner scale are reprinted wHh permission from the
Journal of Chronic Diseases, Vol. 22, R. W Bortner, "A short rating scale as a potential measure of pattern A behavior," 1969, Pergamon Press pic.
JAS scales: AB = global Type A Behavior scale, S = Speed and Impatience, J = Job Involvement, H = Hard-Driving and Competitive.
• x2(77, N - 162) = 149.29, p < .01; adjusted goodness of fit index (AGFI) = .830; Tucker-Lewis Index (TLI) = .699; normed fit index (NFI) =
.602. V(35, N = 162) = 118.84, p < .01; AGFI = .783; TLI = .574; NFI = .602. • X\IS9, f f = 162) = 410.70, p < .01; AGFI = .752; TLI = .488;
NFI = .406. V(189,JV= 162)= 407.22,p<.01;AGFI = .763;TLI = .56I;NFI=.466. V(252,Ar= 162) = 456.17,p<.01;AGFI = .750;TLI =
.251; NFI = .206. ' x\HO, N= 162) = 307.35, p < .01; AGFI = .800; TLI = .627; NFI = .490. • The recommended receding procedure reverses
the scoring of this item.
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in Table 4. These models indicate that the Bortner, Fra-
mingham, JAS-AB, and JAS-H scales each contain two dimen-
sions, that the JAS-J scale contains three dimensions, and that
the JAS-S scale contains four dimensions. The models for the
Bortner and JAS-AB scales are most similar, reflecting an ap-
proximately equal balance between Speed/Impatience and
Hard-Driving/Competitiveness. In contrast, the Framingham
model reflects a combination of the Hard-Driving/Competi-
tiveness and Time Pressure dimensions. The JAS-S model was
dominated by the Speed/Impatience dimension, with a second-
ary emphasis on the Hard-Driving/Competitiveness, Time
Pressure, and Anger/Temper dimensions. The JAS-J con-
tained two dimensions reflecting job-related content (Job In-
volvement, Job Responsibility) and a third dimension reflect-
ing Hard-Driving/Competitiveness. Finally, the JAS-H model
was dominated by the Hard-Driving/Competitiveness dimen-
sion, with a secondary emphasis on Anger/Temper. Summary
statistics indicated that each model fit the data rather well,
though the Bortner and JAS-S models did not fare as well as the
other models, primarily because fairly large residuals were as-
sociated with pairs of items that shared highly specific content
(e.g, eating fast).

These results indicate that the Bortner scale, the Fra-
mingham scale, and the JAS contain multiple dimensions. To
determine whether the correlations among these measures
were attributable to a subset of shared dimensions, we con-
structed subscales corresponding to the measurement models
and calculated correlations among them, first using the origi-
nal scoring and then reversing items with negative loadings (see
Table 5).3 With the original scoring, significantly higher corre-
lations associated with subscales measuring the same dimen-
sion emerged for the Bortner, Framingham, JAS-AB, and JAS-
H scales. After items with negative loadings were reversed, this
pattern was evident for all six measures. Overall, out of 63 possi-
ble comparisons, 33 reached significance with the original
scoring, and 61 reached significance after items with negative
loadings were reversed. These results provide moderate sup-
port for the contention that the low correlations among the
Bortner scale, the Framingham scale, and the JAS, as originally
scored, are due to combining shared dimensions with unique
dimensions within each of these measures. When items with
negative loadings are reversed, these results are far more pro-
nounced.

Combined Measurement Model

The preceding analyses indicate that the Bortner scale, the
Framingham scale, and the JAS contain multiple dimensions,
some of which are shared across measures. Furthermore, the
large residuals associated with items that shared highly specific
content suggested the presence of a second-order factor struc-
ture, with these specific items defining a factor that itself
loaded on a more general factor (Gerbing & Anderson, 1984;
Joreskog & Sorbom, 1988). To explore the overall structure of
the Bortner scale, the Framingham scale, and the JAS more
fully, we combined items from these measures into a single
analysis. Because the JAS scales share multiple items, they con-
tain redundant information. Therefore, the original 52 JAS
items, rather than the 86 scale items, were used. Because of

their multiple-choice format, JAS items were treated as ordinal
variables for these analyses, with options more indicative of
TABP receiving higher scores.

An initial model was constructed by combining items from
different subscales that measured the same dimension. Items
that had been excluded from the subscale models because they
were the sole indicator of a given dimension were also added.
This resulted in a 46-item, six-factor measurement model,
which was then estimated using LISREL vn. As with the sub-
scale models, the remaining 30 items were initially included
with loadings fixed at zero, thereby supplementing item con-
tent with statistical information to guide final decisions regard-
ing item inclusion.

Results suggested three major respecifications. First, con-
ceptually homogeneous subsets of items assigned to the Speed/
Impatience and Hard-Driving/Competitiveness factors had
fairly large residuals, suggesting a second-order factor struc-
ture. Second, 5 of the 30 items not assigned to any of the six
TABP factors appeared to describe a seventh factor. Third,
most of the remaining 25 items had nonsignificant modifica-
tion indices and were therefore dropped. The model was respec-
ified and reestimated. Items with nonsignificant loadings were
deleted, and the resulting model was cross-validated with data
from the second sample. Items that were not significant in the
second sample were deleted, and the resulting motel was reesti-
mated with data from the first sample to ensure that the overall
integrity of the models was preserved.

The final combined measurement model for the Bortner
scale, the Framingham scale, and the JAS is presented in Table
6. As can be seen, the model contains 56 of the original 76
items. Of these, 21 were associated either with the General
Speed factor or one of its five specific factors—Doing Many
Things at Once, Punctuality, Eating Fast, Putting Words in the
Mouths of Others, or Impatience. Of the remaining items, 14
described either the general Hard-Driving/Competitiveness
factor or one of its three specific factors—Ambitious, Competi-
tive, or Hard-Driving. The remaining items were distributed
among five factors describing Time Pressure, Job Involvement,
Anger/Temper, Job Responsibility, and the Desire to Acquire
Titles and Credentials. Summary statistics indicated a fairly
poor fit, with a highly significant chi-square and AGFI, NFI,
and TLI values below .9. However, only 97 of the 1,540 residuals
were significant at the .05 level (77 would be expected by
chance), and none of the suggested respecifications could be
justified on conceptual grounds. Thus, the poor fit of the
model was apparently indicative of the highly restrictive struc-
ture imposed on the data.

Discussion

The results of this study indicate that differences in underly-
ing constructs, measurement error, and multidimensionality
each contribute to the low correlations among the Bortner
scale, the Framingham scale and the JAS. This confirms earlier

3 Correlations corrected for measurement error are not reported be-

cause several subscales contained fewer than four items, thereby ren-

dering reliability estimates suspect (Anderson & Gerbing, 1982).
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Table 6

Combined Measurement Model for the Banner Scale, Framingham Scale, andJAS

Standardized
Item loading

General Speed

B4. Always rushed .505
B8. Emphatic speech .662
J5. Act immediately under

pressure .552
JI2. Always hurry .455
J23. Do most things in a hurry .729
J44. Hurry more than others .465

Doing Many Things at Once

B7. Does many things at once .514
J8. Do two things at once .457

J32. Keep two jobs moving
forward .339

Eating Fast

BIO. Fast (eating, walking) .695
F5. Eat too quickly .897
J6. First one finished eating .847
J7. Spouse says eat too fast .675

Putting Words in the Mouths of Others

B3. Anticipates others .542
J9. Frequently feel like

hurrying others .707
JIO. Put words in others'

mouths .669

Impatience

B5. Impatient .746
F10. Upset while waiting .602
JI4. Impatient while waiting .490

Item

Punctuality

Bl. Never late
Jll. Never late

Time Pressure

F2. Pressed for time
F6. After work, pressed for

time
F8. After work, felt stretched
Jl. Trouble finding time for

haircut
J28. Daily job deadlines

Standardized
loading

.744

.744

.797

.597

.508

.442

.272

General Hard-Driving/Competitiveness

Fl. Hard-driving/competitive .778
J16. Hard-driving/competitive

when younger .426
J17. Hard-driving/competitive

now .858
J18. Spouse says hard-driving/

competitive .787

Hard-Driving

B6. Goes all out
Bll. Hard-driving
J19. Spouse says too active

Ambitious

B14. Ambitious
F4. Strong need to excel

J20. Take work too seriously
J42. More effort than others
J46. More serious than others

.535

.771

.558

.359

.412

.301

.259

.219

Standardized
Item loading

Competitive

B2. Competitive
J24. Enjoy contests/try to win

Job Involvement

F7. After work, think about
work

J2. Job stirs into action
J30. Never late
J37. Bring work home
J38. Work nights/weekends

Job Responsibility

J36. Increase in income
J48. Increased job

responsibility

J49. Higher job level

Anger/Temper

F3. Bossy or dominating
J22. Easily irritated
J25. Fiery temper when

younger
J26. Fiery temper now

Titles and Credentials

J33. Desire for promotion
J34. Prefer promotion to raise
J50. Change in job title
J5 1 . Education level

.634

.634

.161

.478

.266

.491

.338

.575

.336

.754

.600

.759

.605

.731

.723

.512

.339

.371

Note. All loadings are significant at the .05 level. For identification, loadings for factors with only two items were constrained to be equal. For each

item, the letter prefix indicates the source scale (B = Bortner scale, F = Framingham scale, J - JAS). x2 (1457, JV = 162) = 2207.37, p < .01; adjusted

goodness-of-fit index = .645; Tucker-Lewis index = .696; normed fit index = .468. JAS-AB, JAS-S, JAS-J, and JAS-H items were adapted from the

Jenkins Activity Survey (JAS). Copyright© 1965, 1966, 1969, 1979 by the Psychological Corporation. Reproduced by permission. All rights

reserved. Abbreviated Framingham scale items are taken from "The relationship of psychosocial factors to coronary heart disease in the Fra-

mingham study: I. Methods and risk factors," by S. G. Haynes, S. Levine, N. Scotch, M. Feinleib, and W B. Kannel, 1978. American Journal of

Epidemiology. 107, pp. 362-383. Copyright 1978 by the Johns Hopkins University, School of Hygiene and Public Health. Reprinted by permission.

Items from the Bortner scale are reprinted with permission from the Journal of Chronic Diseases, Vol. 22, R. W Bortner, "A short rating scale as a

potential measure of pattern A behavior," 1969, Pergamon Press, pic. JAS scales: AB = global Type A behavior scale, S = Speed and Impatience, J =

Job Involvement, H = Hard-Driving and Competitive.

speculations that these measures reflect different aspects of

TABP (Matthews, 1982,1983). These results also implicate mea-

surement error and multidimensionality as important causes of

the low correlations. Furthermore, the results indicate that, as

commonly used, the Bortner scale, the Framingham scale and

the JAS are hampered by several serious psychometric prob-

lems.

First, the proportion of true score variance is marginal for

the Bortner and Framingham measures, unacceptabry low for

the JAS-AB and JAS-S scales, and virtually nil for the JAS-J

and JAS-H scales. The primary reason for the poor perfor-

mance of the JAS scales is that each contains pairs of items that,

despite similar content, are scored in the opposite direction.

This procedure makes little sense from a substantive viewpoint

and, in fact, is inconsistent with the original factor analysis of

the JAS used to derive these scales (Zyzanski & Jenkins, 1970).

Reversing items with negative loadings dramatically improved

reliability estimates for the JAS scales, though these estimates

were still only marginal for the JAS-AB and JAS-H scales and

unacceptable for the JAS-J scale.
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Second, though the Bortner, Framingham, and JAS scales
are often treated as unidimensional measures, they each con-
tain multiple dimensions. This oversight has created several
serious methodological and conceptual problems. For example,
reliability estimates for these measures (including those pre-
sented in this study) are suspect because these estimates assume
congeneric (i.e, unidimensional) measurement (JOreskog, 1971;
Nunnally, 1978). In addition, the overall interpretation of these
measures is confounded because it is impossible to determine
the relative contribution of each dimension to the overall score
(Burt, 1976; Gerbing& Anderson, 1988; Wolins, 1982). Further-
more, relationships associated with specific dimensions within
these measures cannot be identified. This is particularly prob-
lematic because of recent evidence that only a subset of TABP
dimensions, particularly anger and hostility, are consistently
related to CHD (Booth-Kewley & Friedman, 1987; Matthews,
1988). Finally, the assumption of congeneric measurement not
only is fundamental to measurement theory but also underlies
most techniques used to analyze structural relationships em-
bedded in causal models (Anderson & Gerbing, 1982; Danes &
Mann, 1984; Hattie, 1985; Hunter & Gerbing, 1982; JOreskog,
1971).

Given these flaws, we suggest that the Bortner scale, the
Framingham scale, and the JAS should no longer be used in
their current form. Instead, items from these scales should be
recombined, modified, and supplemented to construct unidi-
mensional measures of specific TABP dimensions. If the
Bortner scale, the Framingham scale, and the JAS are used
separately, the multidimensional measurement models in Table
4 suggest one way to recombine their items. This procedure is
unlikely to produce strictly unidimensional measures, how-
ever, given the second-order factor structure associated with the
Speed/Impatience and Hani-Driving/Competitiveness dimen-
sions. A superior strategy would be to recombine items accord-
ing to the measurement model presented in Table 6." Though
this would certainly produce better measures than the existing
measures, we must emphasize that the model in Table 6 is not
flawless. It is simply the best that could be obtained from the
available items. A far better strategy would be to precisely de-
fine the TABP dimensions of interest, develop items that con-
vincingly represent the domain specified by these definitions,
combine these items to form unidimensional measures, and
test these measures for internal consistency, external consis-
tency, and construct validity (cf. Churchill, 1979). We must also
emphasize that, contrary to current practice with the JAS, items
should be assigned tooneandonlyone measure. Otherwise, the
resulting measures will be conceptually confounded and, by
construction, multidimensional (Gerbing & Anderson, 1988).
This principle is violated by the JAS scoring procedure, which
assigns 17 items to two scales, 7 items to three scales, and 1 item
to all four scales. This pitfall should be avoided by constructing
items that specifically reflect a single TABP dimension. If this
procedure is followed, the resulting measures should exhibit
greater content and construct validity, thereby providing a sub-
stantial improvement over current measures.

The discussion above explicitly urges the measurement of
specific TABP dimensions rather than global TABR This repre-
sents an obvious departure from traditional TABP research,
which has focused primarily on global TABP From its initial

conceptualization, however, global TABP has been described
as an inherently multidimensional construct (Friedman & Ro-
senman, 1974). Therefore, scales that comprehensively reflect
global TABP are necessarily multidimensional and, therefore,
are fraught with the methodological and conceptual problems
described in this article. Furthermore, recent evidence chal-
lenges the predictive validity of global TABP, suggesting that
certain TABP dimensions, particularly anger and hostility, are
the most important predictors of CHD (Booth-Kewley & Fried-
man, 1987; Matthews, 1988). For these reasons, we recommend
that global measures of TABP be abandoned in favor of mea-
sures of TABP dimensions that collectively reflect the constel-
lation of behaviors constituting TABR

The results obtained in this study are based on a predomi-
nantly white-collar, middle-aged, male, Caucasian sample.
Though this sample is representative of those used in the de-
sign, development, and validation of the Bortner scale and the
JAS (e.g, Bortner, 1969; French-Belgian Collaborative Group,
1982; Jenkins et al, 1967; Pichot et al, 1977; Rosenman et al,
1975; Zyzanski & Jenkins, 1970), studies of the Framingham
scale have typically used more heterogeneous samples (Haynes
et al, 1978; Lee et al, 1987). Though available evidence is lim-
ited, some studies suggest that the psychometric properties of
TABP measures may vary somewhat with the race, gender, and
occupational level of respondents (Haynes et al, 1980; Waldron
et al, 1977). Hence, the results of this study need to be repli-
cated with non-White, female, and blue-collar samples before
the Bortner scale, the Framingham scale, and the JAS are en-
tirely abandoned. Nevertheless, several problems identified
here, such as apparent scoring reversals in the JAS and heteroge-
neous content in all six measures, transcend sample character-
istics. Therefore, we suspect that the problems identified in this
study are likely to emerge in future studies with different sam-
ples.

In sum, the low correlations among the Bortner scale, the
Framingham scale, and the JAS are attributable to a combina-
tion of differences in underlying constructs, measurement
error, and multidimensional ity. These factors not only lower the
correlations among the measures but also suggest serious flaws
in their psychometric properties. Therefore, the measures need
to be substantially modified or, preferably, replaced with mea-
sures of specific TABP dimensions, at least for investigations
with samples similar to ours. By carefully designing TABP mea-
sures and examining their associations with indices of stress,
coping, and health, researchers can make substantial advances
in understanding the nature and consequences of the collection
of behaviors that constitute TABP.

4 Physically recombining JAS Hems with other items to construct

new measures risks copyright infringement. To avoid this, the JAS
should be administered intact and any item recombination performed

after the data have been collected.
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Appendix

Definitions of Type A Behavior Pattern Dimensions

The following definitions were provided to the judges prior to item
classification:

Speed/Impatience: The tendency to do things fast, even when there is
no external need to do so. This tendency is generated from within the
person, not from the situation. This tendency is manifested in hurry-

ing through both minor and major daily activities as well as encourag-
ing others to do so.

Hard-Driving/Competitiveness: The tendency to constantly strive to
improve oneself and/or one^ performance, both relative to others and
relative to one's own past performance. This tendency is manifested in
excessive drive and ambition in all areas of life.

Time Pressure: The tendency to report many demands competing for

one's time. This may involve a description of the sources of this pres-
sure, or the response to this pressure (i.e., doing things fast or poorly). It
should be emphasized that Speed/Impatience refers to doing things

fast for internal reasons, whereas Time Pressure refers to doing things
fast for external reasons.

Job Involvement: The tendency to identity one's sense of self-worth
with one's job. This tendency is manifested in an excessive focus on
job-related activities and an internal desire to spend inordinate

amounts of time on these activities. Note that Job Involvement refers to

spending excessive time on job-related activities for internal reasons,

whereas Time Pressure may also occasionally refer to spending exces-
sive time on job-related activities, but for external reasons.

Anger/Temper: The tendency to display anger, hostility, and a quick
temper. This may be manifested either verbally or physically. This
tendency originates primarily from within the person, such that these

behaviors may be displayed without particular situational causes or
cues.

Job Responsibility: This refers to having attained a high level of
achievement in one's job. These persons have attained a high level in
their organization, are accountable for large portions of work, are re-
sponsible for many subordinates, have high salaries, and in general
have advanced to positions of power and status.

Don'i Knew This includes items that were either designed poorly, do
not fall into one of the above categories, or have no clear meaning at all.
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