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Article

Multi-affect mood questionnaires emerged in the 1950s, 
based on the pioneering factor-analytic work of Vincent 
Nowlis and Russel Green (for summaries of this seminal 
research, see Nowlis, 1965, 1970). Nowlis and Green ini-
tially created a large pool of 130 mood terms. Extensive 
factor analyses of these terms led to the creation of the 
Mood Adjective Checklist (MACL), which included 12 
specific content scales (e.g., Aggression, Anxiety, 
Skepticism, Vigor). It is noteworthy, moreover, that their 
comprehensive pool of mood terms was the starting point 
for many later structural analyses and scale development 
projects in this domain (e.g., McNair, Lorr, & Droppleman, 
1971; Stone, 1987; Thayer, 1967, 1978; Zuckerman, 1960).

Researchers quickly learned that standard mood ques-
tionnaires—which typically involve responding to a list of 
single words or short phrases—could be used with a num-
ber of different instructions to assess affect over varying 
time intervals (e.g., right now, today, over the past few 
weeks). A particularly important development occurred 
when Marvin Zuckerman published the Affect Adjective 
Check List (AACL) in 1960. The AACL was the first instru-
ment to include parallel state and trait versions. In the state 
format, respondents were asked to describe “how you feel 
now—today,” whereas in the trait form they were asked to 

rate “how you generally feel.” Zuckerman’s (1960) innova-
tion proved to be quite popular: Several subsequent affect 
measures—including the Multiple Affect Adjective 
Checklist (MAACL; Zuckerman & Lubin, 1965), the 
Multiple Affect Adjective Checklist–Revised (MAACL-R; 
Zuckerman & Lubin, 1985), the Differential Emotions 
Scale IV (DES-IV; Izard, Libero, Putnam, & Haynes, 1993), 
the Positive and Negative Affect Schedule (PANAS; 
Watson, Clark, & Tellegen, 1988), and the Expanded Form 
of the Positive and Negative Affect Schedule (PANAS-X; 
Watson & Clark, 1999)—contain alternative versions that 
permit one to assess either (a) short-term fluctuations in 
current mood or (b) long-term individual differences in trait 
affectivity.
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Abstract
Trait affect scales have been a mainstay of the assessment literature for more than 50 years. These scales have demonstrated 
impressive construct validity, including substantial relations with personality, satisfaction, and psychopathology. However, 
the accumulating evidence has exposed several limitations, including (a) problems associated with retrospective biases, 
(b) lower temporal stability because of enhanced susceptibility to transient error, and (c) reduced self–other agreement. 
These limitations motivated the creation of the Temperament and Affectivity Inventory (TAI), which uses a traditional 
personality format (i.e., full sentences rather than single words or short phrases). The 12 TAI scales were created based 
on factor analyses in two samples and validated in four additional samples. The scales are internally consistent, highly stable 
over time, and show strong convergent, discriminant, and incremental validity in relation to self-report and interview-
based measures of personality and psychopathology. Thus, the TAI provides a promising new approach to assessing trait 
affectivity.
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The Validity of Trait Affect Measures

Evidence Supporting Validity

These trait affect measures have been a mainstay of the 
assessment literature for more than 50 years. During this 
time, an impressive body of data has accrued to support 
their construct validity (see Watson & Tellegen, 1999; 
Watson & Vaidya, 2013). For example, these ratings show 
strong convergence with general traits of personality (e.g., 
Naragon-Gainey, Watson, & Markon, 2009; Watson & 
Clark, 1999). In a sample of 4,457 respondents, Watson, 
Wiese, Vaidya, and Tellegen (1999) reported that the 
PANAS-X General Negative Affect scale correlated .58 
with Neuroticism, whereas the General Positive Affect 
scale correlated .51 with Extraversion (see also Beer, 
Watson, & McDade-Montez, 2013). Trait versions of other 
PANAS-X scales correlate strongly with measures of agree-
ableness and conscientiousness (Watson & Clark, 1992); 
indeed, among the Big Five personality traits, only open-
ness does not display strong links to affectivity.

Moreover, trait affect ratings display substantial links to 
indicators of happiness, subjective well-being, and satisfac-
tion across various life domains. For example, the general 
affect scales of the PANAS-X show moderate to strong 
associations with life satisfaction (Chang & Sanna, 2001; 
Heller, Judge, & Watson, 2002), marital/relationship satis-
faction (Watson et al., 2004; Watson, Hubbard, & Wiese, 
2000a), and job satisfaction (Connolly & Viswesvaran, 
2000; Heller et al., 2002).

Trait affect ratings also show substantial links to psycho-
pathology, particularly with symptoms and diagnoses of 
internalizing disorders. For instance, Watson and Walker 
(1996) reported that the general affect scales of the 
PANAS-X were significantly related to depression and anx-
iety symptoms that were assessed approximately 6 to 7 
years later. Watson, Clark, and Stasik (2011) found that the 
positive and negative affect scales of the PANAS-X—
including both the general affect scales and specific scales 
such as Fear, Sadness, and Joviality—were significantly 
related to the Diagnostic and Statistical Manual of Mental 
Disorders, Fourth Edition, Text Revision (DSM-IV-TR; 
American Psychiatric Association, 2000) diagnoses of 
major depression, generalized anxiety disorder (GAD), 
posttraumatic stress disorder (PTSD), panic disorder, social 
phobia, and obsessive–compulsive disorder (OCD).

Finally, trait affect measures converge well with aggre-
gated state ratings of mood. Watson and Tellegen (1999) 
reported correlations between the general affect scales of 
the PANAS-X and aggregated scores in three different sam-
ples in which participants rated their mood “today” (N = 
455; total observations = 20,367), “during the past few 
days” (N = 61; total observations = 2,567), or “during the 
past week” (N = 195; total observations = 2,483). The 

General Negative Affect scale had correlations ranging 
from .53 to .65 with mean state negative affect; in parallel 
fashion, the PANAS-X General Positive Affect scale had 
correlations ranging from .61 to .64 with mean state posi-
tive affect.

Problems With Trait Affect Scales

Retrospective Biases. Despite this impressive evidence, it 
now is clear that trait affect measures also suffer from a 
variety of problems that lessen their construct validity. 
Many of these problems arise from the retrospective nature 
of these global ratings, which require respondents (a) to 
recall their past experiences and then (b) draw inferences 
from them. This process is subject to at least three signifi-
cant problems. First, Fredrickson and Kahneman (1993) 
demonstrated that global ratings suffer from duration 
neglect, that is, from an insensitivity to the actual amount of 
time that an affect was experienced (see also Kahneman, 
1999; Russell & Carroll, 1999). Second, several studies 
have shown that general affect ratings are influenced by 
transient error, that is, the respondents’ mood at the time of 
assessment (e.g., Schwarz & Clore, 1983; Schwarz & 
Strack, 1999; Stone, Shiffman, & DeVries, 1999). Third, 
retrospective ratings are subject to recency effects, such that 
more recent experiences have a greater influence than more 
distant ones (Schwarz & Sudman, 1994; Stone et al., 1999).

Reduced Dependability/Temporal Stability. Other evidence 
indicates that scales assessing the Big Five are significantly 
more stable than measures of trait affectivity (Vaidya, 
Gray, Haig, Mroczek, & Watson, 2008; Vaidya, Gray, Haig, 
& Watson, 2002; Watson & Humrichouse, 2006), despite 
theoretical similarities and strong empirical correlations 
between these constructs (Vaidya et al., 2002; Watson  
et al., 1999). Using data from the Iowa Longitudinal Per-
sonality Project, Vaidya et al. (2002, 2008) found that the 
Big Five Inventory scales (BFI; John & Srivastava, 1999) 
were significantly more stable than comparable PANAS-X 
scores over a 2.5-year period. The fact that BFI Neuroti-
cism was significantly more stable than the PANAS-X 
negative affectivity scales was especially surprising given 
that these scales are strongly correlated (e.g., Vaidya et al., 
2008, reported a median correlation of .59 between BFI 
Neuroticism and the General Negative Affect Scale) and all 
are highly affective in nature (Beer et al., 2013; Pytlik Zil-
lig, Hemenover, & Dienstbier, 2002). Moreover, these dif-
ferences in stability could not be fully explained by content 
differences, the differential impact of life experiences, or 
different developmental trajectories in the stability of per-
sonality and trait affect (Vaidya et al., 2002, 2008; Watson, 
2004).

Furthermore, the lower long-term temporal stability of 
trait affect ratings is due—at least in part—to the fact that 
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they are more susceptible to transient error than other types 
of personality scales (Watson & Vaidya, 2013). Chmielewski 
and Watson (2009) demonstrated this effect directly by 
comparing short-term dependability correlations for 
PANAS-X and Big Five scores obtained over (a) 2-week 
and (b) 2-month retest intervals. Dependability can be 
defined “as the correlation between two administrations of 
the same test when the lapse of time is insufficient for peo-
ple themselves to change with respect to what is being mea-
sured” (Cattell, Eber, & Tatsuoka, 1970, p. 30). Thus, in 
contrast to longer term stability correlations—which can be 
influenced by both measurement error and by true change—
dependability coefficients provide a highly sensitive index 
of the effects of transient error (Gnambs, 2014). Chmielewski 
and Watson (2009) found that in all 17 comparisons, 
dependability coefficients for neuroticism were signifi-
cantly higher than those for the PANAS-X negative affec-
tivity scales (see their table 5).

Lower Self–Other Agreement. Finally, trait affect scores show 
substantially poorer self–other agreement than other types 
of personality scales, even strongly related measures with 
very similar content (Beer et al., 2013; Watson, Hubbard, & 
Wiese, 2000b). Beer et al. (2013) reported particularly strik-
ing evidence along these lines. They began by replicating 
the familiar finding that Neuroticism was strongly corre-
lated with the PANAS-X General Negative Affect scale in 
both self-ratings (mean r = .59) and other-ratings (mean r = 
.69) across six dyadic samples (overall N = 1,852). Never-
theless, neuroticism scales showed substantially better self–
other convergence (mean agreement r = .51) than did 
General Negative Affect (mean r = .28) in these samples. 
Furthermore, this same pattern emerged in a seventh sample 
of married couples (N = 381): Once again, two different 
measures of neuroticism showed significantly better self–
other agreement (rs = .62 and .50) than did General Nega-
tive Affect (r = .34).

The Temperament and Emotion 
Questionnaire

Development of the Temperament and Emotion 
Questionnaire

Consequently, we now have extensive data indicating that 
trait affect scales show significantly poorer psychometric 
properties than highly correlated measures with very simi-
lar item content (e.g., indicators of neuroticism). Given that 
these differences cannot simply be attributed to content, it 
seems likely that the format and presentation of these trait 
affect measures (such as the nature of the instructions given 
to respondents) is problematic in some way.

To investigate the effects of format and instructions, 
Watson (2004) created the TEQ (see also Chmielewski & 

Watson, 2009). The TEQ consists of statements that are 
answered using a 5-point agree–disagree format (strongly 
disagree, disagree, neutral or cannot decide, agree, strongly 
agree). Watson (2004) created the TEQ items by taking 
individual PANAS-X terms and embedding them in com-
plete sentences. For example, cheerful became “I am a 
cheerful person,” sad became “I often feel a bit sad,” and 
active became “I lead a full and active life.” This process 
ensured that the original content of the PANAS-X basically 
remained unaltered, although some minor differences inevi-
tably occurred in the transition from simple descriptors to 
full sentences. The TEQ contains the same scales as the 
PANAS-X, except that it does not include a measure of 
Surprise (which shows poor validity as a dispositional con-
struct; see Watson & Vaidya, 2013).

Chmielewski and Watson (2009) compared the depend-
ability correlations for parallel TEQ and PANAS-X scales 
in the 2-week and 2-month retest data discussed earlier 
(results for the Shyness, Fatigue, and Serenity scales were 
only available in the 2-week sample, however). It is note-
worthy that the TEQ negative affect scales yielded signifi-
cantly higher dependability coefficients in 6 of 10 
comparisons (3 in each time interval); the TEQ Shyness and 
Fatigue scales also showed superior dependability in the 
2-week data. In contrast, the positive affect scales did not 
yield any significant effects across instruments. Overall, the 
TEQ scales showed significantly greater dependability in 8 
of 21 comparisons (38.1%). These results provided the first 
systematic demonstration that retest correlations can be sig-
nificantly influenced by simple changes in wording and for-
mat, even while maintaining the same basic item content.

In a related vein, Beer et al. (2013) showed that the TEQ 
General Negative Affect scale showed better self-spouse 
agreement (r = .46) than did its PANAS-X counterpart (r = 
.34; z = 2.24, p < .05). Paralleling the dependability data, 
however, the agreement correlations for the General 
Positive Affect scales of the TEQ (r = .43) and PANAS-X 
(r = .36) did not differ significantly from one another (z = 
1.33, ns). These results therefore provide mixed support for 
the idea that a sentence-based approach yields a more reli-
able and valid assessment of trait affectivity.

Limitations of the Temperament and Emotion 
Questionnaire

Findings obtained with the TEQ have been promising and 
provide support for the argument that the format of tradi-
tional trait affect measures is problematic. Nevertheless, the 
TEQ itself is limited in three important ways. First, its con-
struction was purely rational in nature; that is, it was created 
simply by modifying existing PANAS-X items, rather than 
through rigorous structural analyses. Second, as we have 
noted, whereas the TEQ negative affect scales display psy-
chometric properties that are superior to their PANAS-X 
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counterparts, the positive affect scales do not (Beer et al., 
2013; Chmielewski & Watson, 2009). Third, although the 
TEQ negative affect scales outperform those on the 
PANAS-X, they still compare unfavorably with standard 
neuroticism scales. For example, Chmielewski and Watson 
(2009) reported that the dependability coefficients for neu-
roticism were significantly higher than those for the TEQ 
negative affectivity scales in 14 of 17 comparisons. 
Similarly, Beer et al. (2013) found that neuroticism scales 
showed significantly better self-spouse agreement than did 
TEQ General Negative Affect in one of two comparisons.

The Current Research: Development of the 
Temperament and Affectivity Inventory

In light of these limitations, we decided to develop a com-
prehensive new trait affect instrument—the Temperament 
and Affectivity Inventory (TAI)—from scratch, using a 
standard personality format (i.e., full sentences) rather than 
single words or phrases. In developing the initial TAI item 
pool, we included multiple markers for each of the targeted 
trait dimensions, rationally organizing them into homoge-
neous item composites (HICs; Hogan, 1983; Watson et al., 
2007). The results of structural analyses inevitably reflect 
the set of indicators that are included in them (the old “gar-
bage in, garbage out” problem). The creation of HICs 
ensures that all targeted constructs have a reasonable chance 
to emerge in subsequent factor analyses (e.g., the inclusion 
of multiple anger items makes it possible for an Anger fac-
tor to emerge). Note, however, that the construction of these 
HICs does not force a corresponding factor to emerge; 
indeed, as we will see, many of our HICs failed to define 
distinctive dimensions and, therefore, were not used to cre-
ate scales.

We developed a total of 16 HICs (235 items overall), 
drawing on the content included in prominent multi-affect 
mood questionnaires such as the PANAS-X, MACL, 
MAACL-R, DES-IV, and Profile of Mood States 2 (POMS 
2; Heuchert & McNair, 2012). Nine HICs targeted various 
negative affects. Anxiety (21 items; e.g., “I am more anx-
ious than most people”) contained content similar to that 
included in the PANAS-X Fear, MACL Anxiety, MAACL-R 
Anxiety, POMS-2 Tension-Anxiety, and DES-IV Fear 
scales. Depression (19 items; e.g., “I often feel sad”) tar-
geted content included in the PANAS-X Sadness, MACL 
Sadness, MAACL-R Depression, DES-IV Sadness, and 
POMS-2 Depression-Dejection scales. Anger (19 items; 
e.g., “I can be a bit grouchy at times”) tapped content related 
to the PANAS-X Hostility, MACL Aggression, MAACL-R 
Hostility, DES-IV Anger, and POMS-2 Anger-Hostility 
scales. Shame/Guilt (15 items; e.g., “I’ve made a lot of mis-
takes in my life”) targeted content related to the PANAS-X 
Guilt, DES-IV Guilt, DES-IV Shame, and DES-IV 

Inner-Directed Hostility scales. Shyness (12 items; e.g., “It 
is difficult for me to talk to others”) assessed content cor-
responding to the PANAS-X Shyness and DES-IV Shyness 
scales. Lassitude (12 items; e.g., “I’m tired much of the 
time”) captured content related to the PANAS-X Fatigue, 
MACL Fatigue, and POMS-2 Fatigue-Inertia scales. 
Mistrust (13 items; e.g., “I am skeptical of others”) included 
content similar to the MACL Skepticism scale. Finally, we 
created two additional HICs on an exploratory basis to see 
if they might define distinct scales: Self-Doubt (14 items; 
e.g., “I wish I had more self-confidence”) and Frustration (8 
items; e.g., “I have a low tolerance for frustration”).

The seven remaining HICs assessed various positive 
affects. Joy (14 items; e.g., “Little things can make me very 
happy”) targeted content included in the PANAS-X 
Joviality, MACL Elation, MAACL-R Positive Affect, and 
DES-IV Enjoyment scales. Energy (13 items; e.g., “I am 
always on the go”) tapped content related to the PANAS-X 
Joviality, MACL Vigor, MAACL-R Sensation Seeking, and 
POMS-2 Vigor scales. Interest/Excitement (17 items; e.g., 
“I lead an interesting life”) assessed content related to the 
PANAS-X General Positive Affect and DES-IV Interest 
scales. Experience Seeking (15 items; e.g., “People would 
describe me as daring”) captured content contained in the 
PANAS-X Self-Assurance and MAACL-R Sensation 
Seeking scales. Attentiveness (14 items; e.g., “It is easy for 
me to concentrate for long periods of time”) tapped content 
similar to the PANAS-X Attentiveness and MACL 
Concentration scales. Friendliness (15 items; e.g., “People 
would describe me as warmhearted”) assessed content 
related to the MACL Social Affection, MAACL-R Positive 
Affect, and POMS-2 Friendliness scales. Finally, Serenity 
(14 items; e.g., “I have a relaxed approach to things”) 
included content corresponding to the PANAS-X Serenity 
and MACL Nonchalance scales.

Phase 1: Scale Development

Method

Participants and Procedure
Sample 1. The participants were 562 undergraduate stu-

dents enrolled in an introductory psychology course at the 
University of Iowa. They completed an online battery of 
self-report questionnaires in partial fulfillment of a course 
research exposure requirement. The sample (mean age = 
19.0 years) consisted of 187 men and 375 women and was 
predominantly White (92.5%).

Sample 2. The participants were 374 community-dwell-
ing adults living in Eastern Iowa who completed a battery 
of questionnaires online. Respondents were compensated 
$15 for their participation. The sample (age range = 21-74 
years, mean age = 36.7 years) consisted of 97 men and 276 
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women (the gender of one participant was unspecified) and 
was predominantly White (94.1%).

Measures. All participants completed the initial pool of 235 
items that was described earlier. They responded to each 
item using a 5-point scale (strongly disagree, disagree, neu-
tral or cannot decide, agree, strongly agree). The partici-
pants also completed additional measures for validation 
purposes; these will be described in Phase 2.

Results and Discussion

Basic Analytic Approach. We conducted a separate series of 
noniterated principal factor analyses (using squared multi-
ple correlations as the initial communality estimates) in 
each sample. All factors were rotated using both varimax 
(which constrains them to be orthogonal) and promax 
(which allows them to be correlated; power = 3 in these 
analyses). In selecting dimensions as targets for scale devel-
opment, we were guided by two basic principles. First, our 
goal was to identify the maximum number of factors (and 
scales) that were psychologically meaningful in order to 
differentiate specific types of affect as precisely as possible. 
Second, we only were interested in dimensions that were 
robust and generalizable; consequently, our final scales 
reflect factors that emerged clearly in both data sets. Spe-
cifically, to be retained for scale development, a dimension 
had to have at least five consistent markers across both 
samples; a marker was defined as a variable that (a) loaded 
at least |.40| on the target factor and (b) had loadings below 
|.30| on all other factors.

We selected items for the final scales based on two key 
considerations. First, we retained items that were the purest 
factor markers (i.e., had high loadings on that dimension 
and very low loadings on all other factors) and, therefore, 
maximized the discriminant validity of the scale vis-à-vis 
the others. Second, we minimized redundancy as much as 
possible and retained maximally distinct and informative 
items.

Scale Development Analyses
Preliminary analyses. We began by checking for highly 

redundant items that potentially could distort the subse-
quent structural analyses. We identified nine redundant item 
pairs that correlated >|.70| in both samples. We eliminated 
one item from each pair, thereby yielding a reduced pool of 
226 items.

Structural analyses: Round 1. We then conducted principal 
factor analyses of the remaining items in each sample; these 
analyses revealed eight clear, replicable dimensions. Two of 
these factors were large, nonspecific dimensions represent-
ing Negative Affect (defined primarily by items from the 
Anxiety, Depression, Shame/Guilt, and Self-Doubt HICs) 

and Positive Affect (marked primarily by items from the 
Joy, Energy, Interest/Excitement, and Friendliness HICs).

The remaining six factors defined specific content 
dimensions and were used to create corresponding scales. 
Two scales—Attentiveness (six items) and Mistrust (nine 
items)—consist solely of items from the corresponding 
HICs. Anger (12 items) contains 9 items from the Anger 
HIC and 3 items from the Frustration HIC (frustration did 
not define a distinct affect in our data). Lassitude (seven 
items) includes six items from the corresponding HIC, plus 
an Energy item (“I sometimes wish I had more energy”). 
Shyness (nine items) contains seven items from the Shyness 
HIC, plus single items from Shame/Guilt (“I worry about 
looking foolish in public”) and Sociability (“I’m a bit of a 
loner”). Finally, Experience Seeking includes eight items 
from the corresponding HIC, plus an item from Anxiety (“I 
don’t scare easily”).

Structural analyses: Round 2. Next, we conducted a series 
of analyses to see if we could identify replicable content 
dimensions within the large Negative Affect factor that 
emerged in Round 1. Specifically, we subjected the 45 top 
markers of this factor to separate principal factor analyses 
in each sample. Four clear, replicable factors emerged and 
were used to create corresponding scales. All four scales 
contained items from a single HIC: Anxiety (eight items), 
Depression (seven items), Self-Doubt (six items), and 
Regret (five items, all from the Shame/Guilt HIC).

Structural analyses: Round 3. Finally, we conducted 
parallel analyses of the 38 best markers of the large Posi-
tive Affect factor that emerged in Round 1. These analy-
ses revealed two replicable content dimensions that were 
used to create corresponding scales. Geniality essentially 
represents a fusion of Joy (four items) and Sociability (five 
items), plus a single item from Interest/Excitement (“The 
world is a fascinating place”). Vigor (five items) includes 
three items from Energy, plus single items from Interest/
Excitement (“I lead a full and active life”) and Experience 
Seeking (“My life is fast-paced”).

The final version of the TAI includes 12 scales and a 
total of 93 items. It is noteworthy that the scales contain 
relatively few reverse-keyed items (10 overall, or 10.8% of 
the total). Specifically, Anger (e.g., “I am a very patient per-
son”) and Mistrust (e.g., “Most people can be trusted”) each 
have three reverse-keyed items: Attentiveness contains two 
(e.g., “I have difficulty concentrating”); and Lassitude (“I 
wake up feeling rested and refreshed”) and Depression (“I 
rarely feel sad”) both include one. The composition of the 
TAI scales is consistent with the broader affect literature, as 
the major multi-affect mood questionnaires all contain very 
few reverse-keyed items. In fact, none of the PANAS-X 
(Watson & Clark, 1992) and DES-IV (Izard et al., 1993) 
scales contains any reverse-keyed items. Similarly, only 

 by guest on September 4, 2015asm.sagepub.comDownloaded from 

http://asm.sagepub.com/


Watson et al. 545

four of the 70 MAACL-R scale items (5.7%) are reverse-
keyed (Zuckerman & Lubin, 1985). Thus, the largely uni-
polar nature of the TAI scales reflects the basic underlying 
structure of affective experience.

Phase 2: Scale Validation

Method

Participants and Procedure
Sample 3. In addition to the two samples described in 

Phase 1, we recruited four new samples for scale validation 
purposes. Sample 3 participants were 219 outpatients liv-
ing in the greater South Bend metropolitan area who were 
recruited from the Oaklawn Psychiatric Center, and from 
listservs, newsletters, and mass e-mails sent to University 
of Notre Dame staff, faculty, and graduate students. All par-
ticipants were run in small group sessions at the research 
facility of the Center for Advanced Measurement of Per-
sonality and Psychopathology (CAMPP). Patients were 
compensated $40 for their participation. The sample (age 
range = 18-68 years, mean age = 43.2 years) consisted of 90 
men and 129 women; it was 63.5% White, 28.8% African 
American, and 7.7% multiracial or other.

Sample 4. The participants were 341 undergraduate stu-
dents enrolled in various psychology courses at the Univer-
sity of Notre Dame. They completed an online battery of 
self-report questionnaires in partial fulfillment of a course 
research exposure requirement or for extra course credit. 
The sample (mean age = 19.6 years) consisted of 146 men 
and 195 women; it was 80.6% White, 7.3% Asian, 3.5% 
African American, and 8.6% multiracial or other.

Sample 5. The participants were 495 undergraduate stu-
dents enrolled in various psychology courses at the Univer-
sity of Notre Dame. They completed an online battery of 
self-report questionnaires in partial fulfillment of a course 
research exposure requirement or for extra course credit. 
The sample (mean age = 19.1 years) consisted of 199 men 
and 296 women; it was 81.8% White, 7.7% Asian, 2.4% 
African American, and 8.1% multiracial or other.

In addition, 392 of these participants (79.2%) completed 
the same set of questionnaires at a second session approxi-
mately 3 weeks later (mean interval = 19.7 days). This sub-
sample will be used to assess the dependability of various 
trait measures, including the TAI.

Sample 6. The participants were 438 adults drawn from 
the greater South Bend metropolitan area. Individuals who 
had provided their contact information from previous stud-
ies conducted at CAMPP were recruited first; other com-
munity members who inquired about the study and met the 
participation criteria (age 18 years or older, comfortable 

reading and writing in English) were also eligible to par-
ticipate. The sample (age range = 18-77 years, mean age = 
45.0 years) consisted of 138 men and 297 women (three 
participants did not specify their gender); it was 47.5% 
African American, 44.3% White, and 8.2% multiracial or 
other.

Participants were seen in two 3-hour sessions conducted 
at CAMPP; they were paid $60 for each session. Session 1 
consisted of an extensive battery of trait measures (includ-
ing the TAI), plus a clinical interview. Session 2—which 
was completed approximately 3 weeks later (mean interval 
= 20.3 days)—consisted of a lengthy battery of psychopa-
thology measures, plus an additional clinical interview. The 
large majority of the participants (N = 410, or 93.6%) com-
pleted this second session.

It should be noted that participants from previous 
CAMPP studies primarily were outpatients who were 
recruited from various sources, such as the Oaklawn 
Psychiatric Center.1 Consequently, although not fully clini-
cal in nature, this sample is characterized by a relatively 
high level of psychopathology. In fact, nearly half of the 
sample (N = 207, 47.3%) answered “yes” to one or more of 
these three questions: “Are you currently receiving psycho-
logical counseling/therapy for mental health issues?” “Have 
you received psychological counseling/therapy for mental 
health issues in the past?” “Are you currently taking medi-
cations to treat a mental illness?”

Trait Affectivity Measures
Temperament and Affectivity Inventory. All participants 

completed the final, 93-item version of the TAI.

Positive and Negative Affect Schedule–Expanded Form. Par-
ticipants in Samples 1, 2, and 5 completed the trait version 
of the PANAS-X (Watson & Clark, 1999). The PANAS-X 
subsumes the original PANAS and therefore contains scales 
assessing General Negative Affect (10 items) and General 
Positive Affect (10 items). It also includes 11 factor-ana-
lytically derived scales that assess specific affects: Fear 
(six items; e.g., scared, nervous), Sadness (five items; e.g., 
blue, lonely), Guilt (six items; e.g., ashamed, dissatisfied 
with self), Hostility (six items; e.g., angry, scornful), Jovi-
ality (eight items; e.g., cheerful, enthusiastic), Self-Assur-
ance (six items; e.g., confident, bold), Attentiveness (four 
items; e.g., alert, concentrating), Shyness (four items; e.g., 
bashful, timid), Fatigue (four items; e.g., sleepy, sluggish), 
Serenity (three items; e.g., calm, relaxed), and Surprise 
(three items; e.g., amazed, astonished). Respondents rated 
the extent to which they generally experienced each mood 
term on a 5-point scale (1 = very slightly or not at all, 5 = 
extremely).

Based on their item content, we hypothesized that nine 
TAI scales would converge strongly with counterparts on the 
PANAS-X. Specifically, we predicted strong convergence 
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between (a) TAI Anxiety and PANAS-X Fear, (b) TAI 
Depression and PANAS-X Sadness, (c) TAI Regret and 
PANAS-X Guilt, (d) TAI Anger and PANAS-X Hostility, 
(e) TAI Lassitude and PANAS-X Fatigue, (f) TAI Shyness 
and PANAS-X Shyness, (g) TAI Attentiveness and 
PANAS-X Attentiveness, (h) TAI Geniality and PANAS-X 
Joviality, and (i) TAI Experience Seeking and PANAS-X 
Self-Assurance.

Personality Measures
Big Five Inventory. Participants in Samples 1, 2, 4, and 

5 completed the 44-item BFI (John & Srivastava, 1999), 
which contains 8-item scales assessing Neuroticism and 
Extraversion, a 10-item Openness scale, and 9-item mea-
sures of Agreeableness and Conscientiousness. Respon-
dents rated the extent to which each statement characterized 
them on a 5-point scale ranging from strongly disagree to 
strongly agree. The students in Sample 5 completed the BFI 
at both assessments.

Goldberg Markers. The Sample 5 participants completed 
a second set of Big Five scales at each assessment, using 
45 adjectives selected from Goldberg’s (1992) list of fac-
tor markers (see also, Chmielewski & Watson, 2009). Each 
trait was assessed using nine markers (e.g., anxious for 
Neuroticism, talkative for Extraversion). Respondents rated 
how well each term described them on a 5-point scale rang-
ing from very inaccurate to very accurate.

NEO Personality Inventory–3. Participants in Sample 6 
were assessed on the 240-item NEO Personality Inventory–3 
(NEO-PI-3; McCrae, Costa, & Martin, 2005), which is 
an updated version of the widely used NEO PI-R (Costa 
& McCrae, 1992); the only change was that 38 NEO PI-R 
items were revised to lower the reading level and to make 
the instrument more appropriate for younger examinees and 
adults with lower educational levels. Items are rated on a 
5-point Likert-type scale ranging from strongly disagree to 
strongly agree.

The NEO-PI-3 contains six 8-item facet scales to assess each 
higher order trait domain. For example, the Neuroticism facets 
are Anxiety, Angry Hostility, Depression, Self-Consciousness, 
Impulsiveness, and Vulnerability. We subsequently report cor-
relations between the TAI and the Neuroticism, Extraversion, 
Agreeableness, and Conscientiousness facets; no Openness 
facet had a correlation >|.35| with any TAI scale. We pre-
dicted that we would obtain particularly strong positive cor-
relations between five scale pairs: (a) TAI Anxiety and 
NEO-PI-3 Anxiety, (b) TAI Anger and NEO-PI-3 Angry 
Hostility, (c) TAI Depression and NEO-PI-3 Depression, (d) 
TAI Vigor and NEO-PI-3 Activity, and (e) TAI Experience 
Seeking and NEO-PI-3 Excitement-Seeking. We also 
expected a strong negative association between (f) TAI 
Mistrust and NEO-PI-3 Trust.

Interview Ratings. The Sample 6 participants were assessed 
using the Mini-International Neuropsychiatric Interview 
(M.I.N.I.; Sheehan et al. (1998). The M.I.N.I. is a brief 
structured diagnostic interview that assesses symptoms of 
DSM-IV-TR (American Psychiatric Association, 2000) and 
International Classification of Diseases–10th Revision 
(ICD-10; World Health Organization, 1993) psychiatric dis-
orders; we used an adapted version (with the authorization 
of the author) that incorporated diagnostic changes for 
DSM-5 (American Psychiatric Association, 2013).2 The fol-
lowing modules were administered in the first Sample 6 
session: panic disorder, agoraphobia, PTSD, social anxiety 
disorder, OCD, alcohol use disorder, and (nonalcohol) sub-
stance use disorder. The modules for dysthymic disorder, 
MDD (which permitted the assessment of both the overall 
diagnosis and the nine individual MDD symptom criteria), 
GAD, mania, and psychotic disorders (which provides 
diagnoses of both psychotic disorder and mood disorder 
with psychotic features) were administered in Session 2.

Interviewers were graduate students and advanced 
undergraduate research assistants who underwent extensive 
training on the M.I.N.I. Graduate students had prior training 
in clinical interviewing and the use of the M.I.N.I., and 
served as trainers for the undergraduate research assistants. 
Training included in-depth review of DSM criteria for each 
disorder being assessed, didactics on clinical interviewing 
skills and administration of a semistructured interview, and 
a detailed overview of the administration of each item in the 
interview. Each research assistant was required to observe 
three administrations of the interview by a graduate student 
and subsequently be observed administering the interview 
on three separate occasions.

To assess interrater reliability, the interviews were audio-
taped; a second rater independently scored 39 of the Session 
1 interviews and 34 of the Session 2 interviews (due to 
audiotape problems, N = 38 and 33, respectively, for some 
disorders). The kappa for psychotic disorder (.65) indicated 
good interrater reliability (see Cicchetti, 1994); values for 
all other ratings were in the excellent range (Cicchetti, 
1994), with kappas ranging from .77 to 1.00.3

Results and Discussion

Internal Consistency. Table 1 presents internal consistency 
data (coefficient alphas) and average interitem correlations 
(AICs) for the TAI scales in the six samples. The alpha val-
ues generally were strong: 66 of 72 (91.7%) are .80 or 
greater, and all coefficients are ≥.75. Experience Seeking 
tended to have the lowest values, with coefficients ranging 
from .75 (Sample 5) to .81 (Sample 3).

Ideally, the AIC for a scale should be moderate, falling 
between .15 and .50 (Clark & Watson, 1995); given that 
these scales are designed to be specific in scope, one would 
expect their values to fall in the upper part of this range. The 
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TAI scales generally met this expectation; in fact, 69 of the 
72 AICs (95.8%) ranged from .25 to .55 across samples. 
The only exceptions were that Depression and Self-Doubt 
had AICs of .57 and .58, respectively, in Sample 4, and that 
Self-Doubt had an AIC of .61 in Sample 2. Overall, these 
results indicate that the TAI scales are internally consistent 
and relatively narrow in their scope, without being overly 
redundant in their item content.

Internal Structure of the Temperament and Affectivity Inventory
Scale correlations. Table 2 reports correlations among the 

TAI scales separately in students (collapsed across Samples 
1, 4, and 5) and patients (Sample 3). Most correlations are 
low to moderate in magnitude. In the student data, only 9 of 
the 66 correlations (13.6%) are ≥|.50|, and only four (6.1%) 
are ≥|.60|. The values tend to be somewhat higher in the 
patients, however; here, 18 coefficients (27.3%) are ≥|.50| 
and six (9.1%) are ≥|.60|.

The four core negative affectivity scales represent a 
notable exception to this general trend. The correlations 
among these scales ranged from .55 to .65 (mean r = .61 
after r-to-z transformation) in the students, and from .64 to 
.76 (mean r = .71) in the patients. These values are high 
enough to raise potential discriminant validity concerns that 
we will address in subsequent analyses.

Factor structure. To examine the internal structure of 
the instrument, we subjected the 12 TAI scales to sepa-
rate principal factor analyses in each sample. Two clear 
and interpretable factors emerged in all six samples; they 
were rotated to oblique simple structure using promax 
(see Table 3). Factor I had seven strong, consistent mark-
ers. Six scales—Regret (mean loading = .76), Depression 
(mean loading = .75), Anger (mean loading = .73), Anxiety 

(mean loading = .67), Mistrust (mean loading = .61), and 
Lassitude (mean loading = .61)—mark the high end of this 
dimension; Attentiveness (mean loading = −.54) defines its 
low end. Self-Doubt also loaded primarily on the high end 
of this dimension in four solutions (loadings ranged from 
.62 to. 84), but had stronger negative loadings on Factor II 
in Samples 4 (−.53) and 5 (−.55).

Factor II is considerably smaller, but was consistently 
defined by Experience Seeking (mean loading = .66) and 
Vigor (mean loading = .55). Geniality also marked this 
dimension in five samples (loadings ranged from .42 to 
.57), but had a loading of only .20 in Sample 5. Finally, 
Shyness loaded primarily on Factor I in Samples 3 (.43) and 
6 (.53), but was a marker of Factor II in the four remaining 
solutions (loadings ranged from −.51 to −.71).

Structural stability. How replicable is this two-factor 
structure across samples? We examined this issue by com-
puting comparability coefficients (Finn, 1986). Unlike con-
gruence coefficients—which are based on the similarity of 
the factor loadings across different analyses—comparabil-
ity coefficients involve deriving regression-based factor 
scores for each solution (Everett & Entrekin, 1980; Finn, 
1986; Gorsuch, 1983; Harman, 1976). The comparabil-
ity coefficient provides a more direct and stringent test of 
factor similarity (Everett & Entrekin, 1980; Finn, 1986); 
moreover, it avoids the problems that can make congruence 
coefficients difficult to interpret (Finn, 1986; Nesselroade 
& Baltes, 1970; Pinneau & Newhouse, 1964).

As noted, comparability coefficients involve comparing 
factor scores across solutions. The two-factor solutions each 
generated a set of regression-based factor scoring weights, 
which then can be applied to the participants’ standardized 
responses in each sample. Consequently, we have a total of 

Table 1. Internal Consistencies (Coefficient Alphas) and Average Interitem Correlations (AICs) for the TAI Scales.

Sample 1 Sample 2 Sample 3 Sample 4 Sample 5 Sample 6

Scale α AIC α AIC α AIC α AIC α AIC α AIC

Anger (12) .87 .37 .90 .42 .89 .39 .89 .40 .88 .38 .89 .40
Geniality (10) .85 .36 .86 .38 .85 .36 .81 .30 .81 .30 .83 .33
Shyness (9) .84 .37 .86 .40 .85 .38 .88 .45 .85 .39 .81 .32
Mistrust (9) .85 .39 .89 .47 .87 .43 .85 .39 .83 .36 .86 .41
Experience Seeking (9) .77 .27 .78 .29 .81 .32 .78 .28 .75 .25 .77 .27
Anxiety (8) .86 .43 .89 .51 .88 .47 .86 .43 .86 .42 .89 .51
Depression (7) .87 .49 .89 .55 .87 .49 .90 .57 .89 .53 .87 .48
Lassitude (7) .83 .42 .90 .55 .85 .45 .84 .43 .84 .43 .85 .44
Self-Doubt (6) .88 .55 .90 .61 .86 .51 .89 .58 .87 .53 .86 .50
Attentiveness (6) .83 .46 .85 .49 .80 .40 .86 .51 .86 .50 .83 .44
Regret (5) .82 .48 .85 .54 .82 .48 .85 .52 .80 .45 .79 .44
Vigor (5) .82 .48 .84 .52 .85 .54 .81 .45 .82 .48 .82 .48

Note. N = 562 (Sample 1), 374 (Sample 2), 219 (Sample 3), 341 (Sample 4), 495 (Sample 5), 383 (Sample 6). TAI = Temperament and Affectivity 
Inventory. The number of items for each scale is shown in parentheses.
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12 factor scores (six representing each factor) that can be 
compared in all six samples. If different solutions are highly 
similar, then the corresponding weights for each factor will 
produce scores that are very highly correlated. Everett 
(1983) suggested that comparability coefficients ≥.90 indi-
cate that the same factors emerged across solutions.

Across the six samples, we computed a total of 90 com-
parability coefficients for each factor (15 coefficients per 
sample × 6 samples). The results revealed an impressive 
level of structural similarity. Comparability coefficients for 
Factor I ranged from .959 to .998, with an overall mean 
value of .990 (median = .993). Corresponding values for 
Factor II ranged from .750 to .994, with an overall mean of 
.923 (median = .943). These data establish that the same 
two factors emerged in each sample.

Interpreting the factors. We also can use these factor 
scores to explicate the meaning and interpretation of these 
dimensions by correlating them with other higher order 
trait measures that were completed by the participants (see 
Table 4). First, we examined associations with the general 
affect scales of the PANAS-X; weighted mean correlations 
(averaged across Samples 1, 2, and 5) are presented in the 
top two rows of Table 4. These results establish a strong 
level of convergence between the higher order dimensions 
of the two instruments. Specifically, Factor I correlated .67 
with the General Negative Affect scale, whereas Factor II 
correlated .62 with General Positive Affect. These strong 
correlations might be taken to suggest that the TAI factors 
can be interpreted as Negative Emotionality and Positive 
Emotionality, respectively.

Table 2. Correlations Among the TAI Scales in the Student and Patient Samples.

TAI scale 1 2 3 4 5 6 7 8 9 10 11 12

 1. Anxiety — .74 .72 .64 .52 .49 .53 .47 –.37 –.12 –.29 –.36
 2. Depression .62 — .76 .68 .50 .56 .47 .54 –.48 –.08 –.49 –.43
 3. Self-Doubt .65 .65 — .69 .43 .51 .55 .41 -.48 –.05 –.37 –.35
 4. Regret .55 .61 .60 — .50 .42 .43 .52 –.36 .06 –.32 –.33
 5. Anger .45 .47 .30 .44 — .29 .29 .53 –.30 .10 –.22 –.42
 6. Lassitude .46 .52 .50 .45 .35 — .25 .23 –.51 –.12 –.36 –.22
 7. Shyness .47 .47 .59 .37 .15 .31 — .36 –.20 –.26 –.40 –.42
 8. Mistrust .36 .48 .30 .36 .44 .29 .25 — –.35 .01 –.35 –.46
 9. Attentiveness –.31 –.35 –.36 –.35 –.26 –.48 –.18 –.22 — .12 .42 .38
10. Experience Seeking –.21 –.09 –.23 .02 .08 –.04 –.34 .07 –.07 — .41 .37
11. Vigor –.19 –.37 –.27 –.21 –.14 –.20 –.37 –.21 .27 .25 — .55
12. Geniality –.28 –.47 –.24 –.28 –.34 –.16 –.35 –.40 .15 .20 .46 —

Note. N = 1,398 (students), 219 (patients). Student correlations are presented below the diagonal; patient correlations are shown above the diagonal. 
Correlations ≥|.50| are in bold. TAI = Temperament and Affectivity Inventory.

Table 3. Promax Factor Loadings of the Temperament and Affectivity Inventory (TAI) Scales.

Factor I Factor II

Scale S1 S2 S3 S4 S5 S6 S1 S2 S3 S4 S5 S6

Regret .81 .82 .84 .62 .65 .84 .09 .06 .13 −.18 −.04 .15
Depression .70 .77 .85 .61 .74 .85 −.22 −.16 −.07 −.35 −.16 −.10
Anger .72 .77 .67 .74 .66 .83 .12 .20 .10 .21 .21 .18
Anxiety .73 .74 .82 .43 .49 .81 −.07 −.06 .02 −.43 −.32 −.08
Self-Doubt .67 .62 .84 .39 .36 .75 −.18 −.28 .00 −.53 −.55 −.07
Mistrust .52 .63 .60 .68 .59 .61 −.04 .01 −.06 .10 .04 .12
Lassitude .69 .61 .53 .62 .58 .61 .03 −.07 −.12 −.07 .00 −.21
Attentiveness −.53 −.65 −.44 −.55 −.55 −.52 −.10 −.05 .24 −.01 −.06 .28
Experience Seeking .25 .28 .24 .46 .37 .34 .66 .65 .70 .69 .64 .62
Vigor −.04 −.20 −.19 −.01 −.13 −.14 .64 .55 .65 .51 .38 .59
Geniality −.12 −.23 −.26 −.23 −.37 −.24 .55 .44 .57 .42 .20 .53
Shyness .22 .30 .43 .07 .07 .53 −.54 −.51 −.30 −.68 −.71 −.21

Note. N = 562 (Sample 1), 374 (Sample 2), 219 (Sample 3), 341 (Sample 4), 495 (Sample 5), 383 (Sample 6). Loadings ≥|.30| are in boldface. S1 = Sample 
1; S2 = Sample 2; S3 = Sample 3; S4 = Sample 4; S5 = Sample 5; S6 = Sample 6.
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Next, we examined relations with two sets of Big Five 
scales: the Goldberg Markers (assessed in Sample 5) and 
the BFI (these are weighted mean coefficients averaged 
across Samples 1, 2, 4, and 5). These data are displayed in 
the middle portion of Table 4. They reveal an even stronger 
degree of overlap with the general personality traits of 
Neuroticism and Extraversion: Factor I correlated .70 and 
.76 with Goldberg and BFI Neuroticism, respectively, 
whereas Factor II correlated .73 and .75 with Goldberg and 
BFI Extraversion, respectively. These very strong associa-
tions indicate that it would be more accurate to interpret the 
two TAI factors as reflecting Neuroticism and Extraversion, 
respectively.

Finally, we examined associations with the higher order 
NEO-PI-3 domain scales in Sample 6; these coefficients are 
shown at the bottom of Table 4. These relations are the 
strongest of all: Factor I correlated .88 with Neuroticism, 
whereas Factor II correlated .77 with Extraversion. These 
very substantial associations confirm that the TAI factors 
are best interpreted as reflecting Neuroticism and 
Extraversion, respectively. Moreover, they raise potential 
incremental validity concerns. That is, they suggest that the 
TAI is redundant with existing instruments such as the NEO 

and, therefore, might not contribute any important new 
information beyond that already obtainable from current 
measures. We address these concerns in a subsequent series 
of analyses.

Relations With the PANAS-X. In establishing the construct 
validity of the TAI scales, it is critically important to expli-
cate how they relate to traditional measures of trait affect. 
Table 5 presents correlations between the TAI and trait ver-
sions of the PANAS-X scales collapsed across two student 
samples (Samples 1 and 5; N = 1,052). Overall, these data 
establish a strong level of convergence between the instru-
ments. Note that with the single exception of Mistrust, all 
the TAI scales correlate ≥.50 with at least one PANAS-X 
scale. Conversely, all but two PANAS-X scales—Serenity 
and Surprise—correlate ≥.50 with at least one TAI scale.

We hypothesized that nine TAI scales would correlate 
strongly with parallel measures on the PANAS-X. These 
predictions were strongly supported. Across the nine 
hypothesized scale pairs, the convergent correlations ranged 
from .53 (TAI Anger vs. PANAS-X Hostility) to .73 (TAI 
Depression vs. PANAS-X Sadness), with a mean value 
(after r-to-z transformation) of .60.

We can assess the specificity of these relations by com-
paring each of the convergent correlations with all the other 
values in its row or column of the matrix (the PANAS-X 
general affect scales were excluded from these analyses, 
given that they share items with several specific scales). We 
tested these differences formally using the Williams modifi-
cation of the Hotelling test for two correlations involving a 
common variable (Kenny, 1987), comparing the convergent 
correlations with each of the discriminant coefficients in the 
same row or column. This yielded a total of 189 compari-
sons (21 comparisons × 9 scales). Overall, 186 of these com-
parisons (98.4%) were significant (p < .05, one-tailed). The 
only exceptions were that (a) PANAS-X Guilt did not cor-
relate more strongly with TAI Regret than with TAI 
Depression, (b) PANAS-X Joviality did not correlate more 
highly with TAI Geniality than with TAI Depression, and (c) 
PANAS-X Self-Assurance did not correlate more strongly 
with TAI Experience Seeking than with TAI Self-Doubt.

It is particularly encouraging that the TAI Anxiety, 
Depression, and Regret scales showed strong convergent 
and discriminant validity in these analyses. These data help 
establish that they can be meaningfully differentiated, 
despite the strong correlations reported in Table 2.

Finally, we correlated the TAI factor scores with the spe-
cific affect scales of the PANAS-X (not shown in Table 5). 
As would be expected—given its substantial association 
with General Negative Affect (see Table 4)—Factor I cor-
related most highly with Sadness (r = .66), Guilt (r = .64), 
Hostility (r = .54), Fear (r = .52), and Fatigue (r = .52); it 
also had a strong negative link to Joviality (r = −.56). 
Conversely, consistent with its strong association with 

Table 4. Correlations Between the TAI Factors and Higher 
Order Trait Scores on Other Instruments.

Instrument/Scale Factor I Factor II

PANAS-X
 General Negative Affect .67 −.43
 General Positive Affect −.55 .62
Goldberg Markers
 Neuroticism .70 −.47
 Extraversion −.35 .73
 Openness .06 .08
 Agreeableness −.44 .14
 Conscientiousness −.37 .14
BFI
 Neuroticism .76 −.58
 Extraversion −.44 .75
 Openness −.16 .31
 Agreeableness −.57 .34
 Conscientiousness −.53 .32
NEO-PI-3
 Neuroticism .88 −.47
 Extraversion −.51 .77
 Openness −.13 .32
 Agreeableness −.49 −.01
 Conscientiousness −.65 .45

Note. N = 1,426 (PANAS-X), N = 492 (Goldberg Markers), 1,759 
(BFI), 380 (NEO-PI-3). Correlations ≥|.60| are in boldface. TAI = 
Temperament and Affectivity Inventory; PANAS-X = Expanded Form 
of the Positive and Negative Affect Schedule; BFI = Big Five Inventory. 
NEO-PI-3 = NEO Personality Inventory–3.
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General Positive Affect, Factor II was most highly related 
to Self-Assurance (r = .64) and Joviality (r = .63); in addi-
tion, it had a substantial negative link to Shyness (r = −.55).

Relations With the NEO-PI-3. Table 6 displays correlations 
between the TAI and the NEO-PI-3 facet scales in Sample 6 
(as noted earlier, the Openness facets are omitted from these 
analyses). Overall, these data establish a strong level of 
convergence between the instruments at the lower order 
level. Note that with the single exception of Lassitude, all 
the TAI scales correlate ≥|.60| with at least one NEO-PI-3 
scale. The converse is not true, however; that is, many 
NEO-PI-3 facets do not correlate strongly with any TAI 
scale. This pattern is to be expected, given that the scope of 
the TAI (viz., emotionality) is narrower and more focused 
than that of the NEO-PI-3.

We hypothesized that six TAI scales would correlate 
strongly with parallel measures on the NEO-PI-3. These 
predictions were supported. Across the six hypothesized 
scale pairs, the convergent correlations ranged from |.61| 
(TAI Vigor vs. NEO-PI-3 Activity; TAI Experience Seeking 
vs. NEO-PI-3 Excitement-Seeking) to |.83| (TAI Mistrust 
vs. NEO-PI-3 Trust), with a mean value (ignoring sign) of 
|.75|. It is noteworthy that this mean value is considerably 
higher than that observed earlier with the PANAS-X (.60), 
which highlights the very strong links between the TAI 
scales and more traditional measures of personality.

Once again, we can assess the specificity of these rela-
tions by comparing each of the convergent correlations to 
all the other values in its row or column of the matrix; this 
yielded a total of 204 comparisons (34 comparisons × 6 
scales). Overall, 203 of these comparisons (99.5%) were 

significant (p < .05, one-tailed); the only exception was that 
NEO-PI-3 Depression did not correlate significantly more 
strongly with TAI Depression (.76) than with TAI Self-
Doubt (.74). Thus, these data further support the discrimi-
nant and construct validity of the TAI Anxiety, Anger, 
Depression, Vigor, Experience Seeking, and Mistrust scales.

Table 6 also reveals many strong associations beyond 
these hypothesized relations. For example, TAI Regret (r = 
.68) and Self-Doubt (r = .74) both correlated strongly with 
NEO-PI-3 Depression; the latter also was substantially 
related to Self-Consciousness (r = .70) and Vulnerability 
(r = .61). Geniality had strong links to both NEO-PI-3 
Warmth (r = .67) and Positive Emotions (r = .66), whereas 
Shyness was associated with Self-Consciousness (r = .63) 
and low Assertiveness (r = −.64). Attentiveness was at least 
moderately correlated with all the Conscientiousness facets, 
but was most strongly related to Self-Discipline (r = .68).

Finally, we correlated the TAI factor scores with the NEO 
facet scales (not shown in Table 6). Factor I was strongly 
related to all six Neuroticism facets: Depression (r = .81), 
Anxiety (r = .72), Angry Hostility (r = .72), Vulnerability 
(r = .72), Self-Consciousness (r = .67), and Impulsiveness  
(r = .59); it also had substantial negative links to two 
Conscientiousness facets (rs = −.65 and −.60 with Competence 
and Self-Discipline, respectively). Factor II had strong pos-
itive associations with four facets of Extraversion (rs = 
.63 with Positive Emotions, .62 with Activity, .55 with 
Assertiveness, and .51 with Warmth) and with the Achievement 
Striving component of Conscientiousness (r = .53); in addi-
tion, it had substantial negative associations with two 
Neuroticism facets (rs = −.53 and −.50 with Self-
Consciousness and Vulnerability, respectively).

Table 5. Correlations Between the TAI and PANAS-X Scales (Combined Student Sample).

PANAS-X Anxiety Depress Doubt Regret Anger Lass Shyness Mistrust Atten Genial Vigor ES

General scales
 General NA .58 .59 .44 .49 .45 .38 .29 .36 −.29 −.33 −.23 −.03
 General PA −.30 −.49 −.46 −.35 −.24 −.40 −.40 −.26 .41 .46 .51 .29
Specific scales
 Fear .58 .47 .36 .35 .30 .29 .25 .27 −.25 −.26 −.19 −.03
 Sadness .46 .73 .50 .47 .36 .41 .34 .38 −.27 −.30 −.28 −.04
 Guilt .46 .61 .51 .60 .34 .34 .29 .32 −.26 −.33 −.23 −.01
 Hostility .42 .48 .27 .38 .53 .28 .21 .40 −.24 −.38 −.25 .06
 Fatigue .37 .39 .40 .34 .27 .70 .23 .23 −.39 −.08 −.14 −.02
 Shyness .41 .37 .40 .27 .11 .23 .61 .17 −.18 −.28 −.25 −.19
 Attentiveness −.27 −.39 −.37 −.30 −.21 −.38 −.26 −.19 .55 .34 .40 .15
 Joviality −.33 −.59 −.44 −.39 −.31 −.36 −.46 −.37 .25 .56 .44 .25
 Self-Assurance −.32 −.40 −.49 −.28 −.15 −.31 −.47 −.15 .23 .32 .38 .54
 Serenity −.43 −.44 −.38 −.32 −.41 −.33 −.19 −.25 .23 .33 .09 .21
 Surprise −.04 −.16 −.17 −.08 −.07 −.12 −.19 −.15 .10 .16 .17 .19

Note. N = 1,052. Correlations ≥|.08| are significant at p < .05. Correlations ≥|.50| are in boldface. TAI = Temperament and Affectivity Inventory; 
Depress = Depression; Doubt = Self-Doubt; Lass = Lassitude; Atten = Attentiveness; Genial = Geniality; ES = Experience Seeking; PANAS-X = 
Expanded Form of the Positive and Negative Affect Schedule; NA = Negative Affect; PA = Positive Affect.
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Incremental Validity
Overview. The data we have presented clearly estab-

lish that the TAI scales and factors are strongly related to 
existing measures of trait affectivity and general personal-
ity—particularly the latter. As noted earlier, these strong 
associations raise significant concerns about the incremen-
tal validity of the instrument, which leads to the question: 
Why should one use the TAI, given that these other instru-
ments already are available?

We examined the incremental validity of the TAI vis-à-vis 
the NEO-PI-3, which shows the strongest overall associa-
tions with the instrument (see Tables 4 and 6). We conducted 
two series of logistic regression analyses in which the TAI 
and NEO-PI-3 scales jointly were used as predictors of the 
interview ratings that were collected in Sample 6. In the first 
series of regressions (“Domain analyses”), each TAI scale 
and factor score was individually tested against the five 
NEO-PI-3 domain scales, so that there were six predictors in 
each analysis. For example, the five domain scales and TAI 
Depression were used to predict diagnoses of dysthymic dis-
order, PTSD, alcohol use disorder, and so on.

A significant limitation of these analyses is that they do 
not model the very strong facet-level relations displayed in 

Table 6; note, for instance, that TAI Depression correlated 
.76 with NEO-PI-3 Depression in this sample. We therefore 
conducted a second series of logistic regressions (“Facet 
analyses”) in which each TAI scale and factor score was 
individually tested against the six facets within the most rel-
evant NEO-PI-3 domain (i.e., the domain that correlated 
most highly with that TAI score); thus, there now were 
seven predictors in each analysis. For example, TAI 
Depression correlated most strongly with NEO-PI-3 
Neuroticism at the domain level, so it and the six Neuroticism 
facets were used to predict diagnoses of dysthymic disorder, 
PTSD, and so on. Seven sets of analyses (those for 
Depression, Self-Doubt, Anxiety, Regret, Anger, Lassitude, 
and Factor I) involved facets of Neuroticism and five more 
(Shyness, Geniality, Vigor, Experience Seeking, and Factor 
II) used facets of Extraversion; finally, the regressions for 
Attentiveness and Mistrust included Conscientiousness and 
Agreeableness facets, respectively.

In the tables that follow, we report odds ratios (ORs) for 
the TAI scales/factor scores from these two series of analy-
ses; to facilitate interpretation of these values, the scales were 
standardized to put them on the same metric. Note that the 
interview variables were scored as 0 = absent, 1 = present, 

Table 6. Correlations Between the TAI and NEO-PI-3 Facet Scales (Sample 6).

NEO-PI-3 Scale Anxiety Anger Depress Doubt Regret Genial Shyness Vigor ES Mistrust Atten Lass

Anxiety .78 .51 .66 .60 .52 −.34 .46 −.32 −.17 .34 −.52 .55
Angry Hostility .54 .81 .61 .47 .56 −.27 .30 −.21 .17 .54 −.42 .45
Depression .69 .54 .76 .74 .68 −.35 .50 −.38 .01 .42 −.55 .57
Self-Consciousness .63 .33 .58 .70 .56 −.37 .63 −.33 −.15 .29 −.47 .48
Impulsiveness .48 .52 .47 .49 .53 −.24 .22 −.23 .11 .29 −.47 .43
Vulnerability .65 .51 .68 .61 .54 −.46 .43 −.36 −.09 .35 −.56 .49
Warmth −.37 −.41 −.48 −.30 −.31 .67 −.42 .42 .09 −.44 .36 −.34
Gregariousness −.25 −.22 −.29 −.26 −.18 .37 −.50 .35 .16 −.26 .21 −.29
Assertiveness −.38 −.10 −.33 −.44 −.28 .34 −.64 .34 .34 −.10 .31 −.26
Activity −.24 −.08 −.31 −.27 −.15 .33 −.37 .61 .35 −.05 .31 −.41
Excitement-Seeking −.13 .10 −.11 −.09 .06 .26 −.22 .24 .61 .02 .07 −.15
Positive Emotions −.37 −.28 −.55 −.37 −.28 .66 −.43 .46 .21 −.31 .39 −.42
Trust −.35 −.52 −.47 −.28 −.39 .32 −.24 .24 −.13 −.83 .31 −.34
Straightforwardness −.25 −.45 −.33 −.20 −.35 .16 .02 .02 −.46 −.28 .22 −.15
Altruism −.26 −.38 −.37 −.21 −.28 .50 −.16 .22 −.18 −.33 .24 −.23
Compliance −.24 −.67 −.35 −.15 −.38 .12 −.02 .04 −.37 −.45 .23 −.25
Modesty .10 −.13 .03 .24 .08 −.10 .33 −.24 −.36 −.12 −.14 .19
Tender-Mindedness −.03 −.12 −.11 .01 .05 .32 −.06 .10 −.01 −.18 .08 −.01
Competence −.53 −.43 −.62 −.56 −.53 .48 −.40 .38 .02 −.32 .58 −.40
Order −.22 −.24 −.32 −.30 −.29 .20 −.12 .21 −.02 −.15 .41 −.37
Dutifulness −.38 −.46 −.48 −.37 −.46 .40 −.19 .39 −.13 −.34 .51 −.39
Achievement −.33 −.30 −.47 −.44 −.36 .41 −.31 .50 .13 −.16 .50 −.44
Self-Discipline −.46 −.42 −.55 −.51 −.48 .36 −.32 .39 .03 −.27 .68 −.51
Deliberation −.31 −.46 −.38 −.32 −.46 .21 −.12 .17 −.32 −.25 .42 −.26

Note. N = 432. Correlations ≥|.10| are significant at p < .05. Correlations ≥|.60| are in boldface. TAI = Temperament and Affectivity Inventory; NEO-
PI-3 = NEO Personality Inventory-3; Depress = Depression; Doubt = Self-Doubt; Genial = Geniality; ES = Experience Seeking; Atten = Attentiveness; 
Lass = Lassitude; Achievement = Achievement Striving.
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so that an OR significantly less than 1.00 indicates that 
higher scores on a trait were associated with a reduced 
likelihood of receiving that rating (i.e., lower levels of 
psychopathology), whereas an OR significantly greater 
than 1.00 indicates that they were associated with an 
increased likelihood of receiving that rating (i.e., greater 
psychopathology).

In discussing these results, we focus primarily on those 
analyses in which a TAI scale or factor score displayed sig-
nificant incremental validity in both series of regressions. 
These replicated findings offer the clearest, most compel-
ling evidence of incremental validity.

Depression. We first consider analyses involving indicators 
of depression. We conducted 11 sets of regressions based 
on two DSM-5 depressive disorder diagnoses (dysthymic 

disorder and MDD) and the nine individual MDD symptom 
criteria. Table 7 presents the ORs from these analyses.

Table 7 results demonstrate strong incremental validity 
for the TAI. Overall, 106 of the 308 regressions (34.4%) 
yielded a significant incremental contribution for a TAI scale 
or factor score; moreover, 32 effects replicated across both 
sets of analyses. As would be expected, TAI Depression dis-
played particularly impressive incremental validity in these 
data. It made a significant incremental contribution in 19 of 
22 regression analyses (86.4%) and produced nine replicable 
effects (including both diagnoses, as well as every MDD 
symptom criterion except for worthlessness/guilt and sui-
cidal ideation); these substantial associations strongly sup-
port the construct validity of the scale. Factor I yielded seven 
replicable effects (MDD, plus every symptom criterion 
except for appetite disturbance, worthlessness/guilt, and 

Table 7. Odds Ratios From Logistic Regression Analyses Predicting Indicators of Depression.

TAI scale DD MDD C1 C2 C3 C4 C5 C6 C7 C8 C9

Domain analyses
 Depression 2.85 2.55 3.28 2.42 1.59 1.86 1.88 1.80 1.87 2.36 1.53
 Self-Doubt 0.84 1.26 1.43 1.12 0.95 0.97 0.81 0.82 1.44 1.62 2.26
 Anxiety 1.52 2.10 1.48 1.44 1.44 1.35 1.64 1.52 1.39 1.60 1.24
 Regret 1.35 1.26 1.19 1.29 1.22 0.89 1.32 1.03 2.08 1.08 1.35
 Anger 0.97 0.85 1.00 1.02 0.76 1.39 1.20 1.59 0.95 1.08 1.20
 Lassitude 1.19 1.08 1.26 1.37 1.15 1.60 1.10 2.88 0.73 1.47 0.98
 Shyness 0.69 1.06 1.05 0.94 1.03 0.97 0.97 1.18 0.85 1.04 1.04
 Geniality 0.55 0.62 0.70 0.97 1.19 0.73 1.11 0.79 0.74 0.88 0.88
 Vigor 0.95 0.66 0.78 0.82 0.84 0.83 0.76 0.77 0.82 0.70 1.07
 Exper Seeking 0.94 1.02 1.04 1.00 1.18 1.24 1.28 0.89 1.23 1.20 1.64
 Attentiveness 0.70 0.90 0.94 1.05 0.96 0.90 0.85 0.74 0.90 0.58 0.69
 Mistrust 1.47 1.37 0.92 1.13 1.34 1.04 1.99 1.16 1.20 1.18 0.74
 Factor I 2.72 2.66 2.82 2.31 1.56 1.98 2.42 2.54 2.36 3.04 2.30
 Factor II 0.55 0.39 0.47 0.70 0.90 0.68 1.01 0.44 0.91 0.45 1.00
Facet analyses
 Depression 2.18 2.12 3.00 2.17 1.48 1.67 1.68 1.77 1.53 1.83 1.83
 Self-Doubt 0.68 0.99 1.15 0.98 0.82 0.92 0.86 0.89 1.07 1.56 1.38
 Anxiety 1.51 2.09 1.49 1.47 1.54 1.25 1.72 1.23 1.44 1.41 1.73
 Regret 0.94 1.15 1.00 1.16 1.14 0.87 1.35 0.99 1.79 1.06 0.96
 Anger 0.78 1.04 1.09 1.02 0.79 1.41 0.90 1.34 1.13 1.20 2.10
 Lassitude 1.22 1.05 1.29 1.39 1.13 1.49 0.98 3.02 0.76 1.43 1.10
 Shyness 1.24 1.83 1.87 1.37 1.49 1.29 1.56 2.15 1.59 1.70 2.02
 Geniality 0.60 0.62 0.73 0.89 1.07 0.69 0.96 0.82 0.75 0.78 0.74
 Vigor 0.76 0.49 0.65 0.69 0.82 0.70 0.66 0.78 0.64 0.60 0.95
 Exper Seeking 0.90 1.32 1.30 1.25 1.35 1.29 1.44 0.98 1.56 1.46 2.50
 Attentiveness 0.54 0.66 0.73 0.89 0.78 0.70 0.67 0.62 0.59 0.46 0.58
 Mistrust 1.77 1.73 1.31 1.11 1.49 1.00 2.45 1.20 2.25 1.34 0.86
 Factor I 1.54 2.37 2.43 2.00 1.47 1.73 1.99 2.19 1.92 2.43 2.98
 Factor II 0.30 0.23 0.31 0.50 0.69 0.44 0.53 0.32 0.42 0.26 0.72

Note. N = 402. Significant odds ratios (p < .05) are in boldface. See text for details. TAI = Temperament and Affectivity Inventory; DD = dysthymic 
disorder; MDD = major depressive disorder; C1 = depressed mood; C2 = loss of interest; C3 = appetite disturbance; C4 = sleep disturbance; C5 = 
psychomotor disturbance; C6 = fatigue/anergia; C7 = worthlessness/guilt. C8 = cognitive problems; C9 = suicidal ideation; Exper Seeking = Experience 
Seeking.
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Table 8. Odds Ratios From Logistic Regression Analyses Predicting Indicators of Anxiety.

TAI scale GAD PTSD Panic Social Agora OCD

Domain analyses
 Depression 1.67 1.59 0.97 1.15 0.73 1.22
 Self-Doubt 1.15 0.52 0.48 0.65 0.69 1.12
 Anxiety 1.86 1.54 2.08 2.59 1.29 3.09
 Regret 1.04 1.06 1.02 1.40 0.93 1.91
 Anger 0.74 1.39 1.53 0.83 0.96 1.83
 Lassitude 0.86 0.78 1.06 1.04 0.69 1.28
 Shyness 1.31 0.81 0.78 1.80 0.74 0.70
 Geniality 0.93 0.53 0.72 0.71 1.01 0.98
 Vigor 0.79 0.79 0.63 0.98 0.89 1.10
 Experience Seeking 0.93 0.64 0.60 1.18 0.86 0.75
 Attentiveness 0.82 0.70 0.63 0.83 0.79 0.62
 Mistrust 1.07 1.60 1.20 0.73 1.28 1.75
 Factor I 1.57 1.52 1.26 1.52 0.71 3.52
 Factor II 0.50 0.50 0.43 0.63 1.02 0.91
Facet analyses
 Depression 1.24 1.58 0.91 1.31 0.95 1.19
 Self-Doubt 1.15 0.40 0.56 0.60 0.68 1.40
 Anxiety 1.99 1.54 1.76 2.51 1.26 3.50
 Regret 1.06 1.02 1.09 1.26 0.96 2.13
 Anger 0.77 1.85 1.27 1.21 0.97 2.52
 Lassitude 0.75 0.73 1.08 1.23 0.83 1.14
 Shyness 2.37 1.79 1.47 2.55 1.17 1.53
 Geniality 0.98 0.61 0.56 0.82 0.49 1.26
 Vigor 0.64 0.52 0.50 0.66 0.82 1.12
 Experience Seeking 1.15 1.05 0.89 1.09 1.04 0.89
 Attentiveness 0.63 0.42 0.38 0.56 0.56 0.37
 Mistrust 1.36 1.92 1.62 2.17 1.71 3.37
 Factor I 1.24 1.53 1.09 1.79 0.95 3.66
 Factor II 0.26 0.27 0.25 0.30 0.50 0.62

Note. N = 402. Significant odds ratios (p < .05) are in boldface. See text for details. TAI = Temperament and Affectivity Inventory; GAD = generalized 
anxiety disorder; PTSD = posttraumatic stress disorder; Panic = panic disorder; Social = social anxiety disorder; Agora = agoraphobia; OCD = 
obsessive–compulsive disorder.

suicidal ideation), and Factor II produced four consistent 
negative associations (in relation to MDD, depressed mood, 
fatigue/anergia, and cognitive problems). Other notable 
findings were that (a) Regret displayed a replicable associa-
tion with MDD Criterion 7 (worthlessness/guilt) and (b) 
Lassitude was a consistent predictor of both Criterion 4 
(sleep disturbance) and Criterion 6 (fatigue/anergia).

Anxiety. Next, we conducted logistic regressions using 
six DSM anxiety diagnoses as criteria: GAD, PTSD, panic 
disorder, social anxiety disorder, agoraphobia, and OCD; 
Table 8 reports the results from these analyses. Once again, 
the TAI displays substantial incremental validity in these 
data. Overall, 34 of the 168 regressions (20.2%) produced a 
significant incremental contribution for a TAI scale or fac-
tor score; moreover, six effects replicated across both sets 
of analyses. In terms of the individual scales, one would 
predict that TAI Anxiety should display the strongest incre-

mental/criterion validity in these data; this expectation was 
confirmed. TAI Anxiety made a significant incremental 
contribution in seven of 12 analyses (58.3%). Moreover, it 
showed replicable effects with GAD (ORs = 1.86 and 1.99 
in the Domain and Facet analyses, respectively), social 
anxiety disorder (ORs = 2.59 and 2.51, respectively), and 
OCD (ORs = 3.09 and 3.50, respectively). These results fur-
ther support the construct validity of the scale. In a related 
vein, it is noteworthy that TAI Shyness made a significant 
incremental contribution to the prediction of social anxi-
ety disorder in both sets of analyses (ORs = 1.80 and 2.55, 
respectively); again, these results provide important valid-
ity evidence for the scale.

Mania, substance use, and psychosis. Table 9 reports the 
results of logistic regressions using indicators of mania, 
substance use (alcohol use disorder; nonalcohol substance 
use disorder), and psychosis (psychotic disorder; mood 
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disorder with psychotic features) as the criteria. The TAI 
again displays substantial incremental validity in these data. 
Overall, 34 of the 140 regressions (24.3%) produced a sig-
nificant incremental contribution for a TAI scale or factor 
score; moreover, 11 effects replicated across both sets of 
analyses. TAI Anxiety produced three replicable effects: It 
was associated with the increased likelihood of nonalcohol 
substance use disorder (ORs = 2.18 and 1.93 in the Domain 
and Facet analyses, respectively), psychotic disorder (ORs = 
2.91 and 2.19, respectively), and mood disorder with psy-
chotic features (ORs = 5.57 and 8.75, respectively). Experi-
ence Seeking and Regret were the strongest predictors of 
substance use, as they each made significant incremental 
contributions in all four regression analyses (ORs ranged 
from 1.66 to 2.35 in these analyses). Finally, Attentiveness 
was associated with an increased likelihood of alcohol use 
disorder (ORs = 1.87 and 1.52 in the Domain and Facet 
analyses, respectively) but with a reduced probability of 
mania (ORs = 0.60 and 0.53, respectively).

Dependability
Attrition analyses. Before turning to our primary analy-

ses, it is important to examine whether our results are 
influenced by biased attrition. To examine this issue, we 
compared the Time 1 scores of the Sample 5 participants 
who did (N = 392) versus those who did not (N = 103) com-
plete the Time 2 assessment. Only 1 of the 35 analyses (13 
PANAS-X scales, 12 TAI scales, 5 BFI scales, 5 Goldberg 
scales) produced a significant difference: The participants 
who completed the Time 2 assessment were lower in TAI 
Experience Seeking (M = 27.8) than those who did not  
(M = 29.2; t = 2.57, p < .05). Thus, we see very little evi-
dence of biased attrition in these data.

Dependability analyses. Table 10 reports short-term 
dependability correlations for the BFI, Goldberg, PANAS-
X, and TAI scales in Sample 5. The BFI (mean r = .84, 
range = .80 to .89) and Goldberg scales (mean r = .84, 
range = .78 to .89) provide a useful benchmark to evaluate 

Table 9. Odds Ratios From Logistic Regression Analyses Predicting Mania, Substance Use, and Psychosis.

TAI scale Mania Alcohol Substance Psychotic Mood-Psy

Domain analyses
 Depression 1.51 1.33 1.06 1.32 1.77
 Self-Doubt 0.84 1.21 1.22 1.22 1.99
 Anxiety 1.09 1.22 2.18 2.91 5.57
 Regret 1.10 1.66 2.09 0.95 1.97
 Anger 1.28 1.57 1.24 1.16 0.55
 Lassitude 0.73 0.92 0.90 0.61 1.26
 Shyness 0.98 1.05 0.95 1.00 3.14
 Geniality 0.77 1.08 1.89 1.51 1.07
 Vigor 0.70 0.83 1.40 1.32 0.89
 Experience Seeking 1.50 1.96 1.78 1.14 1.51
 Attentiveness 0.60 1.87 1.31 0.93 1.14
 Mistrust 1.35 0.84 1.55 0.73 0.49
 Factor I 1.67 1.86 2.16 1.52 3.16
 Factor II 0.88 1.98 3.47 1.45 0.47
Facet analyses
 Depression 1.10 1.27 0.90 1.27 3.48
 Self-Doubt 0.96 1.25 1.05 1.33 1.28
 Anxiety 1.03 1.50 1.93 2.19 8.75
 Regret 1.27 1.83 2.35 1.09 1.28
 Anger 0.76 1.56 1.46 1.15 1.89
 Lassitude 0.59 0.84 0.80 0.67 2.16
 Shyness 1.59 0.99 1.02 1.33 5.48
 Geniality 0.75 1.05 1.92 1.22 1.01
 Vigor 0.49 0.68 1.15 1.35 0.51
 Experience Seeking 1.67 1.91 2.12 1.82 2.18
 Attentiveness 0.53 1.52 1.02 0.79 0.95
 Mistrust 1.35 1.01 1.63 0.99 1.04
 Factor I 1.03 1.91 2.06 1.52 6.44
 Factor II 0.28 1.34 1.95 1.38 0.19

Note. N = 402. Significant odds ratios (p < .05) are in boldface. See text for details. TAI = Temperament and Affectivity Inventory; Alcohol = alcohol 
use disorder; Substance = nonalcohol substance use disorder; Psychotic = psychotic disorder; Mood-Psy = mood disorder with psychotic features.
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Table 10. Two-Week Dependability Correlations in Sample 5.

Scale
Dependability 
correlation

Goldberg Extraversion .89
BFI Extraversion .89
TAI Anger .86
Goldberg Conscientiousness .85
BFI Neuroticism .85
TAI Shyness .85
Goldberg Neuroticism .84
BFI Conscientiousness .84
PANAS-X Joviality .83
TAI Depression .82
TAI Attentiveness .82
PANAS-X General Positive Affect .81
BFI Openness .81
TAI Self-Doubt .81
PANAS-X Self-Assurance .81
BFI Agreeableness .80
Goldberg Agreeableness .80
TAI Vigor .80
TAI Experience Seeking .80
TAI Anxiety .79
Goldberg Openness .78
TAI Lassitude .77
TAI Mistrust .77
PANAS-X Sadness .77
PANAS-X Guilt .77
PANAS-X General Negative Affect .75
PANAS-X Shyness .75
TAI Regret .74
TAI Geniality .74
PANAS-X Serenity .74
PANAS-X Fatigue .73
PANAS-X Fear .70
PANAS-X Attentiveness .67
PANAS-X Hostility .66
PANAS-X Surprise .59

Note. N = 392. TAI values are shown in boldface. BFI = Big Five 
Inventory; TAI = Temperament and Affectivity Inventory; PANAS-X = 
Expanded Form of the Positive and Negative Affect Schedule.

the dependability of the trait affect scales. The PANAS-X 
scales had a mean dependability correlation of .75 (range = 
.59 to .83) in this sample, consistent with previous findings 
that they are more susceptible to transient error than stan-
dard personality measures (Chmielewski & Watson, 2009; 
Watson, 2004). The TAI scales had a mean dependability 
coefficient of .80 (range = .74 to .86) in these data, sug-
gesting that they had narrowed this gap but not eliminated 
it entirely.

To quantify these effects more precisely, we conducted 
two sets of analyses using the Pearson–Filon Test, which 
evaluates the difference between two correlations consisting 

of four nonoverlapping variables from the same sample 
(Kenny, 1987). In the first series, we compared the BFI and 
Goldberg Neuroticism scales with parallel sets of negative 
affect scales from the PANAS-X (Fear, Sadness, Guilt, 
Hostility) and the TAI (Anxiety, Depression, Regret, Anger). 
The PANAS-X scales showed significantly poorer depend-
ability than the Neuroticism scales in all eight comparisons 
(zs ranged from 2.73 to 6.30). In contrast, the TAI compari-
sons yielded mixed results. The TAI Anxiety and Regret 
scales were less dependable than Neuroticism in all four 
comparisons (zs ranged from 1.95 to 4.07; p < .05, one-
tailed); however, none of the comparisons involving 
Depression or Anger approached significance (zs ranged 
from −0.53 to 1.35).

Second, we directly compared the dependability coeffi-
cients for the nine parallel pairs of PANAS-X and TAI scales 
identified earlier. Five TAI scales were significantly more 
dependable (p < .05, one-tailed) than their PANAS-X coun-
terparts: TAI Anxiety (r = .79) > PANAS-X Fear (r = .70), 
TAI Depression (r = .82) > PANAS-X Sadness (r = .77), TAI 
Anger (r = .86) > PANAS-X Hostility (r = .66), TAI Shyness 
(r = .85) > PANAS-X Shyness (r = .75), and TAI Attentiveness 
(r = .82) > PANAS-X Attentiveness (r = .67). Three other 
comparisons were nonsignificant: TAI Regret (r = .74) ver-
sus PANAS-X Guilt (r = .77), TAI Lassitude (r = .77) versus 
PANAS-X Fatigue (r = .73), and TAI Experience Seeking (r 
= .80) versus PANAS-X Self-Assurance (r = .81). Finally, 
PANAS-X Joviality (r = .83) was significantly more depend-
able than TAI Geniality (r = .74).

Overall, these results are quite similar to those obtained 
earlier with the TEQ (Chmielewski & Watson, 2009; 
Watson, 2004). That is, they suggest that although the TAI 
scales are somewhat more dependable than their PANAS-X 
counterparts, they still tend to be less stable than standard 
measures of the Big Five.

General Discussion

Summary of Results

Basic Properties of the Temperament and Affectivity Inven-
tory. We created the TAI to address the limitations of exist-
ing trait affect inventories. Our basic goal was to create a 
hybrid instrument that (a) contained the types of content 
included within existing affectivity measures but (b) used a 
standard personality questionnaire format. We believe that 
we were successful in achieving that goal. The results pre-
sented in Table 5 establish a strong level of convergence 
between the TAI and the trait version of the PANAS-X. It is 
particularly noteworthy that with the single exception of 
Mistrust (which was designed to tap content similar to the 
MACL Skepticism scale), all the TAI scales correlated ≥.50 
with at least one PANAS-X scale. Conversely, all but two 
PANAS-X scales—Serenity and Surprise—correlated ≥.50 
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with at least one TAI scale. Moreover, nine scale pairs dem-
onstrated a clear convergent/discriminant pattern across the 
two instruments. Thus, our data indicate that the TAI 
assesses the same basic content as the PANAS-X.

Nevertheless, the TAI more closely resembles a stan-
dard personality questionnaire than does the PANAS-X. 
For instance, Watson et al. (1999) reported that the 
PANAS-X General Negative Affect and General Positive 
Affect scales correlated .58 and .51 with Neuroticism and 
Extraversion, respectively (see also Beer et al., 2013). 
Although these represent substantial associations, our data 
indicate that the TAI is even more strongly related to mea-
sures of the five-factor model. Most notably, the two TAI 
factors correlated .88 and .77 with NEO-PI-3 Neuroticism 
and Extraversion, respectively, in Sample 6. In a related 
vein, several TAI scales had correlations >|.70| with spe-
cific NEO-PI-3 facet scales (see Table 6). Based on this 
evidence, it appears that our efforts to create a hybrid mea-
sure were largely successful.

Reliability Data. The data presented in Table 1 indicate that 
the TAI scales are internally consistent and are relatively 
narrow in their scope. Across our six samples, 66 of 72 
coefficient alphas were ≥.80, and all values were at least 
.75. Furthermore, 69 of the 72 AICs ranged from .25 to .55 
across samples, indicating that the scales generally consist 
of moderately correlated items.

The TAI scales also produced strong evidence of depend-
ability (i.e., test–retest reliability). The scales had a mean 
dependability coefficient of .80 (range = .74 to .86) in the 
Sample 5 data (see Table 10). It is noteworthy, moreover, 
that five TAI scales—Anxiety, Sadness, Anger, Shyness, 
and Attentiveness—were significantly more stable than 
their counterparts on the PANAS-X (although it also should 
be noted that PANAS-X Joviality was significantly more 
stable than TAI Geniality). Although these results are quite 
encouraging, the dependability values for the TAI still were 
not as consistently high as those for the BFI (mean r = .84) 
and Goldberg scales (mean r = .84). Furthermore, targeted 
comparisons revealed that the TAI Anxiety and Regret 
scales were significantly less stable than Neuroticism in all 
four comparisons.

It therefore appears that although the TAI scales have 
narrowed the dependability gap between traditional trait 
affect measures and standard personality scales, they have 
not eliminated it entirely. In this regard, the specific factors 
that influence the dependability of trait measures remain 
poorly understood (for discussions of this issue, see 
Chmielewski & Watson, 2009; McCrae, 2015; McCrae, 
Kurtz, Yamagata, & Terracciano, 2011; Wood & Wortman, 
2012). This is an important issue for future research.

Validity Data. We presented two series of analyses to estab-
lish the convergent and discriminant validity of the TAI 

scales. The latter issue is particularly important in light of 
the strong associations we observed among the four core 
negative affect scales (Anxiety, Depression, Self-Doubt, 
Regret; see Table 2), which raise significant concerns 
regarding their distinctiveness. First, we compared nine TAI 
scales with hypothesized counterparts on the PANAS-X 
(see Table 5). The convergent correlations ranged from .53 
to .73, with a mean coefficient of .60. Furthermore, these 
convergent correlations were significantly higher than all 
other values in their row or column of the matrix in 186 of 
189 comparisons (98.4%). Second, we predicted that six 
TAI scales would be strongly related to NEO-PI-3 facets. 
These analyses (see Table 6) yielded a mean convergent 
correlation of |.75|; moreover, these coefficients were sig-
nificantly greater than all other comparisons in 203 of 204 
analyses (99.5%) of discriminant validity.

Taken together, these data establish the convergent and 
discriminant validity of 11 TAI scales. For example, the 
TAI Anxiety scale displays strong and specific associations 
with PANAS-X Fear and NEO-PI-3 Anxiety, TAI 
Depression converges well with PANAS-X Sadness and 
NEO-PI-3 Depression, TAI Regret is strongly linked to 
PANAS-X Guilt, and TAI Anger is related to PANAS-X 
Hostility and NEO-PI-3 Angry Hostility. One significant 
limitation of these data, however, is that we did not estab-
lish similar links for the TAI Self-Doubt Scale: Although it 
is substantially related to other measures (e.g., r = .74 and 
.70 with NEO-PI-3 Depression and Self-Consciousness, 
respectively), it does not show a clear convergent/discrimi-
nant pattern with any one of them. This is an important 
limitation that needs to be addressed in future research.

Finally, we examined the incremental and criterion 
validity of the TAI by conducting joint logistic regression 
analyses with the NEO-PI-3 domain and facet scales (see 
Tables 7-9). The TAI scales demonstrated substantial incre-
mental validity in these regressions. Overall, the TAI scales 
and factor scores made a significant incremental contribu-
tion in 174 analyses; this included 49 effects that replicated 
across the Domain and Facet analyses. Furthermore, one or 
more TAI scales was a replicable predictor of 18 of the 22 
interview criteria (81.8%) that were included in these analy-
ses; the only exceptions were suicidal ideation, PTSD, 
panic disorder, and agoraphobia. Clearly, the scales tap a 
range of clinically important variance.

Consistent with expectation, TAI Depression displayed 
particularly impressive incremental/criterion validity in 
predicting the depression criteria. It made a significant 
incremental contribution in 19 of 22 regressions (86.4%) 
and produced nine replicable effects. Similarly, TAI Anxiety 
was the strongest predictor of the anxiety diagnoses: It 
made a significant incremental contribution in 7 of 12 anal-
yses (58.3%) and showed three replicable effects. Other 
noteworthy findings were that (a) Regret displayed a repli-
cable association with interview ratings of worthlessness/
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guilt, (b) Lassitude was a consistent predictor of both sleep 
disturbance and fatigue/anergia, (c) Shyness made a signifi-
cant incremental contribution to the prediction of social 
anxiety disorder diagnoses, and (d) Experience Seeking and 
Regret both contributed significantly in all the substance 
use analyses.

Limitations and Future Directions

Further Validation of the Temperament and Affectivity Inven-
tory. The results we have presented are very encouraging 
and indicate that the TAI provides reliable and valid mea-
sures of specific types of trait affectivity. Validity is a com-
plex and ongoing process, however, and additional research 
is needed to explicate the construct validity of the instru-
ment more fully. We already have noted, for example, that 
further work is needed to establish the nature and correlates 
of the Self-Doubt scale. More generally, the TAI scales 
need to be related to a broader range of variables. For exam-
ple, as was discussed earlier, traditional trait affect ratings 
display substantial links to indicators of happiness, subjec-
tive well-being, and satisfaction (e.g., life satisfaction, job 
satisfaction, marital satisfaction; Chang & Sanna, 2001; 
Connolly & Viswesvaran, 2000; Heller et al., 2002; Watson 
et al., 2004). It will be important to establish that the TAI 
scales display similar associations with these types of 
variables.

In a related vein, further data are needed to explicate the 
incremental validity of the TAI. We were able to show that 
the instrument shows strong incremental predictive power 
in relation to the NEO-PI-3 (see Tables 7-9), but it will be 
important to conduct additional analyses along these lines. 
In particular, it will be informative to evaluate the TAI 
against the PANAS-X. As was discussed earlier, the trait 
form of the PANAS-X has demonstrated strong criterion 
validity in relation to measures of affect, personality, satis-
faction, and psychopathology. The data we have presented 
in this article demonstrate that the TAI offers certain advan-
tages over the PANAS-X, including (a) stronger relations 
with personality and (b) higher levels of dependability. 
Nevertheless, additional data clearly are needed to establish 
that the TAI provides important information that is not 
already available from more traditional measures of trait 
affectivity.

Establishing incremental validity is particularly impor-
tant because the TAI (which consists of 93 full sentences) 
takes somewhat longer to complete than older trait affect 
measures such as the PANAS-X (which consists of 60 sin-
gle words or short phrases). Although this additional time 
expenditure may be a concern to some researchers, it should 
be kept in mind that the TAI still is much more focused than 
broader personality instruments such as the NEO-PI-3 
(which consists of 240 full sentences) and typically takes 
respondents only 10 to 15 minutes to complete. Moreover, 

similar to the PANAS-X (see, Watson & Clark, 1999), the 
TAI is modular in form, such that investigators facing more 
severe time constraints can select and assess only those 
scales that are most relevant to their research.

Further Examination of Stability. It also will be important for 
future research to examine the temporal stability of the 
instrument more broadly. The data we presented here are 
limited to comparing the short-term dependability of the 
TAI with that of conceptually and empirically related trait 
measures. As we have discussed, although the TAI scales 
compare favorably to the PANAS-X, they still do not fully 
achieve the level of dependability seen with standard Big 
Five measures. Will these differences replicate in a new 
sample? Will they be maintained over longer time spans in 
which true change may occur (e.g., intervals of 1 or 2 
years)? These are important questions that need to be 
addressed in further research.

Need for Informant Data. As discussed previously, tradi-
tional trait affect scores show substantially poorer self–
other agreement than standard personality scales, even 
strongly related measures with very similar content (see, 
Beer et al., 2013; Watson et al., 2000b). In this regard, one 
particularly salient limitation of our data is that we were not 
able to examine the extent to which the TAI scales improve 
on traditional instruments such as the PANAS-X by dis-
playing superior levels of self–other agreement. This is a 
crucial issue for future research.

Clarifying the Nature and Structure of Affect. In developing 
the TAI, we felt that it was important that its content be 
directly linked to more traditional measures of affect. Con-
sequently, in creating the original TAI item pool, we relied 
heavily on the content included in prominent multi-affect 
mood questionnaires such as the DES-IV, MACL, MAACL-
R, PANAS-X, and POMS 2. In this way, we were able to 
ensure that the final instrument modeled content similar to 
that included in these older mood measures. For instance, 9 
of the 12 TAI scales show a clear convergent and discrimi-
nant pattern with corresponding scales on the PANAS-X 
(see Table 5).

Nevertheless, this assessment strategy raises two poten-
tial concerns. First, the domain of mood/affectivity is some-
what ill defined, and one might legitimately question 
whether some of the content in these older instruments—
and, by extension, in the TAI itself—truly represents affect 
per se. For example, the TAI Mistrust scale is modeled after 
content subsumed within the MACL Skepticism scale, 
which includes descriptors such as suspicious, dubious, and 
skeptical. Similarly, TAI Experience Seeking was modeled 
after the content contained in MAACL-R Sensation Seeking 
(which contains such terms as wild, adventurous, and dar-
ing) and PANAS-X Self-Assurance (which includes bold, 
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daring, and fearless). Do these scales actually assess affect? 
Given that we currently lack consensus regarding the nature 
and scope of this domain, it is impossible to provide a defin-
itive answer to that question. However, we again will point 
out that the TAI is modular in form, such that investigators 
do not necessarily need to include these scales in their 
studies.

Second, we currently lack a consensual structure of 
affect at the specific, lower order level (see, Watson & 
Vaidya, 2013). Accordingly, it is unclear what types of 
affect need to be modeled in a comprehensive measure of 
affectivity. Although the TAI represents a good start, it 
seems likely that other important types of affectivity can be 
identified and assessed. We therefore encourage other 
researchers to build on our work with the TAI to create a 
more complete and comprehensive approach to the assess-
ment of trait affectivity.
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Notes

1. Fifty-five of these participants also are included in Sample 3. 
Because of this overlap, they are dropped from all analyses 
reporting results from both samples (reducing the N to 383).

2. This study was ongoing when DSM-5 was finalized. The ver-
sion we used included the proposed changes for GAD that 
later were rejected by the American Psychiatric Association. 
Thus, our version of the GAD diagnosis differs slightly from 
that in DSM-5.

3. Kappas could not be computed for two low base-rate diag-
noses—agoraphobia and mood disorder with psychotic fea-
tures—because none of the rescored cases met criteria for 
these disorders.
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