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Drawing on a large, nationally representative sample of young adults (the National Longitudinal Study of Adolescent Health; N = 15,701;
M age = 29.10), we evaluated the psychometric properties of the Mini-IPIP, a 20-item inventory designed to concisely assess the 5 factors of
personality. The results suggest that the Mini-IPIP has a 5-factor structure; most of the scales have acceptable reliability; all the scales have partial
or full metric invariance; and the scales exhibit some degree of criterion validity. However, the absence of scalar invariance for many of the scales
suggests caution when comparing personality scores among groups defined by sex or race and ethnicity. We offer practical considerations for
researchers interested in using this inventory with this sample, and also suggestions for modification of the Mini-IPIP.

The Mini-IPIP, a 20-item short form based on the 50-item
International Personality Item Pool five-factor model (IPIP–BF;
Goldberg, 1999), was designed for circumstances in which the
Big Five factors of personality need to be validly and reliably
assessed with a small number of items (Donnellan, Oswald,
Baird, & Lucas, 2006). On the one hand, there is a legitimate sci-
entific interest in having a brief instrument with which to assess
these constructs, reflecting their demonstrated utility beyond
trait psychology. For example, the five factors have informed
the study of diverse facets of health and well-being (Friedman,
2000; Lahey, 2009), including indicators of cardiovascular dis-
ease (T. W. Smith & MacKenzie, 2006), the progression of HIV-
1 (Ironson & Hayward, 2008), risk-taking behaviors (Zucker-
man & Kuhlman, 2000), antisocial behaviors (Roberts, Jackson,
Burger, & Trautwein, 2009), and mortality (Kern & Friedman,
2008; Lahey, 2009). Yet patterns of morbidity, mortality, and
health (broadly defined) are often studied in the framework of
large, population-based data collection efforts, which are typi-
cally limited in the number of survey items that can be devoted
to any one measure.

On the other hand, such an instrument must be long enough
to obtain sound psychometric properties. The shortest Big Five
instrument, the Ten-Item Personality Inventory (TIPI; see
Gosling, Rentfrow, & Swann, 2003), yields scores that might
not be adequately reliable. Moreover, the TIPI scales are mod-
erately correlated (i.e., violating the assumption that facets of
personality are orthogonal) and have been criticized for lack of
construct breadth. Finally, the estimation of exploratory and la-
tent factor models with TIPI is problematic with only two items
per scale.

In addition to the IPIP–BF and TIPI, several other abbrevi-
ated personality scales have been developed, including the 60-
item NEO Five-Factor Inventory (NEO–FFI; Costa & McCrae,
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1992), the 44-item Big Five Inventory (BFI; John & Srivastava,
1999), the 40-item Mini-Markers (Saucier, 1994), and the FFM
Rating Form (FFMRF; Mullins-Sweatt, Jamerson, Samuel,
Olson, & Widiger, 2006). All of these scales have been shown to
have convergent and divergent validity with full-length person-
ality scales, acceptable reliability, and criterion validity (Costa &
McCrae, 1992; John & Srivastava, 1999; Mullins-Sweatt et al.,
2006; Saucier, 1994). However, the reliabilities of these abbre-
viated scales are typically lower than those of full personal-
ity scales (John & Srivastava; Mullins-Sweatt, 2006; Saucier,
1994). In addition, some evidence suggests that the five-factor
structure for the NEO–FFI is not strongly supported (Egan,
Deary, & Austin, 2000; Marsh et al., 2010; Rosellini & Brown,
2011). Overall, research on the psychometric properties of these
inventories suggest that they can be used to assess the Big
Five personality factors, but that using abbreviated scales in-
volves accepting weaker psychometric properties. Indeed, one
major problem with abbreviated scales is that they typically have
weaker reliability and validity, which would be unacceptable for
full-length forms (G. T. Smith, McCarthy, & Anderson, 2000).

Thus, in using any abbreviated personality scale, the re-
searcher must balance two considerations: the desire to min-
imize the number of items needed to assess each personality
domain, and the goal of maintaining content coverage and good
psychometric properties. With these goals in mind, Donnellan
and his colleagues (2006) designed the Mini-IPIP, which in-
cludes four items per domain, to provide a measure of the five
factors that is both more concise than other abbreviated scales
(e.g., NEO–FFI, IPIP–BF, BFI, Mini-Markers, and FFMRF) and
a psychometric improvement on the shorter TIPI. Drawing on
five samples of undergraduates and data that included all items
from the IPIP, they selected 20 items from the 50-item IPIP–BF
(based on exploratory factor models) and demonstrated that the
resulting instrument produced scores with excellent content cov-
erage, high test–retest correlations, and criterion validity (both
short and long term).

Previous studies of the Mini-IPIP have found mixed sup-
port for a five-factor structure using exploratory factor analysis
(EFA) and confirmatory factor analysis (CFA; Cooper, Smillie,
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& Corr, 2010; Donnellan et al., 2006). Specifically, drawing on
a sample of 296 college students, Donnellan et al. (2006) re-
ported a five-factor CFA model with acceptable fit according
to the root mean square error of approximation (RMSEA) fit
index, but poor fit according to the comparative fit index (CFI)
and chi-square test of exact fit. Despite the poor fit, the model
generally had relatively high factor loadings (loadings > .6). In
a larger college student sample (N = 1,470), Cooper et al. (2010)
found similar model fit results with RMSEA and standardized
root mean square residual (SRMR), indicating acceptable fit,
but once again with a CFI indicating poor fit for a five-factor
CFA model. Cooper et al. also fit a five-factor EFA model to the
same data and found acceptable-to-good fit and a clear pattern
of factor loadings (i.e., strong loadings on one factor and small
cross-loadings).

In this article, we examine the reliability, factor structure,
and criterion validity of the Mini-IPIP, drawing on the National
Longitudinal Study of Adolescent Health (Add Health), a large,
nationally representative sample of 15,701 young adults. EFAs
and CFAs evaluated the hypothesized five-factor structure for
the inventory. Single-factor CFAs then examined the unidimen-
sionality of each scale and multiple-group CFAs tested measure-
ment equivalence for the five scales. Measurement equivalence
was examined across men and women and across blacks and
whites. If demonstrated, such equivalence allows these groups
to share the same scale and thus any group differences on scale
scores could be attributed to personality trait differences and not
measurement differences.

In addition to these factor structure analyses, we also exam-
ined reliability and criterion validity. Reliability was assessed
using multiple reliability indexes and we compared the results
to both previous reliability findings for the Mini-IPIP as well as
other abbreviated personality measures. Because the Add Health
study focuses on health-related constructs, we evaluated crite-
rion validity using several mental and behavioral health variables
that have been found in previous research to be associated with
some of the Big Five personality domains.

Our analyses represent a step forward in several respects.
First, to our knowledge, previous uses of the Mini-IPIP have
relied exclusively on data collected from college students.
Consistent with recent calls for more carefully specified samples
of large size (Reynolds, 2010), the analyses presented here are
based on a nationally representative sample. The broadly defined
population that Add Health reflects thus allows for comparisons
between its personality scale scores and those obtained with
more narrowly defined samples. Its large size assures that the
analyses are adequately powered.

Second, Donnellan et al. (2006) compared the 20-item Mini-
IPIP with the 50-item IPIP–BF, raising the issue of whether
the 20-item Mini-IPIP’s reliability and validity might differ if
not accompanied by the additional 30 items of the IPIP–BF.
The smaller scale, when accompanied by the larger scale, might
yield poorer reliability and validity, reflecting the respondent’s
limited patience and attention span with the longer form. This
consideration, however, could be counteracted if the respondents
need more items to “get in a suitable mindset” for responding
to these types of queries. The data set used here includes only
the 20-item Mini-IPIP and the results can thus be compared
to those obtained by Donnellan et al. (2006). By evaluating
the Mini-IPIP in a sample without the larger form items we
also provide evidence for one of the methodological steps that

G. T. Smith et al. (2000) recommended for assessing abbreviated
scales, namely assessing the validity of the scale in the way it
will typically be used.

Third, previous studies of the Mini-IPIP have examined inter-
nal consistency of the scales using Cronbach’s coefficient alpha
(Cooper et al., 2010; Donnellan et al., 2006). In addition to coef-
ficient alpha, ρ, a reliability coefficient that is appropriate when
scales are not tau equivalent (i.e., items do not load equally
on the latent factor), will be used to examine scale reliabil-
ity (Bollen, 1989; Raykov, 2001). Sijtsma (2009) demonstrated
that Cronbach’s coefficient alpha is not associated with the inter-
nal structure of a scale and provides no information regarding
unidimensionality. Therefore, we follow the recommendation
of Green and Yang (2009) and use CFA models to assess the
structure of the scales for evidence of unidimensionality.

Fourth, no studies to date have examined measurement equiv-
alence of the Mini-IPIP, although research questions often con-
cern differences between groups defined by sex or race and
ethnicity. Measurement equivalence (or invariance) can have
several meanings, including equivalent factor loadings (metric
or weak invariance), equivalent factor loadings and thresholds
(scalar or strong invariance), or equivalent sample covariance
matrices across groups (Vandenberg & Lance, 2000). A scale
with metric invariance implies that the latent factor is measured
in the same units across populations. Because the measure-
ment units are the same, metric invariance allows researchers
to examine relationships between personality scores and other
variables using correlation or regression analysis. A scale with
scalar invariance implies that the origin of the latent factor scale
is the same across groups, which means that the scores can be
compared in absolute levels across groups. Scalar invariance
allows for the direct comparison of personality scores between
groups (e.g., between males and females) because the scores
within each group will be on the same scale. Therefore, any
group differences are due to personality trait differences and not
measurement differences (see Vandenberg & Lance, 2000, for
more information on measurement invariance).

Both full and partial measurement invariance were exam-
ined for each scale for differences between males and females
as well as between blacks and whites. Few studies have ex-
amined whether sex or race differences on personality scales
are due to underlying trait differences or measurement differ-
ences (for some exceptions, see Mitchelson, Wicher, LeBreton,
& Craig, 2009; Reise, Smith, & Furr, 2001; L. Smith, 2002).
Yet, the credibility of group comparisons is compromised by
a lack of measurement equivalence across demographic groups
(e.g., Knight, Roosa, & Umana-Taylor, 2009). Because the Add
Health study was designed to be a nationally representative sam-
ple, it is ideally suited to examine measurement equivalence for
both sex and race.

Finally, we examine criterion validity in a large, representa-
tive sample that likely represents more diverse experiences than
those observed in smaller, college-based samples. To date, one
study suggests very good criterion-related validity of the Mini-
IPIP (Donnellan et al., 2006). Data from Add Health allow us
to examine several health-related criteria, including hostility,
self-conception (mastery), perceived stress, alcohol abuse and
dependency, and delinquency, that are thought to be associated
with the Big Five personality domains. This study thus adds
to the limited published data on the criterion validity of the
Mini-IPIP.
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76 BALDASARO, SHANAHAN, BAUER

METHOD

Sample

The Add Health study was based initially on a nationally
representative sample of youth in Grades 7 through 12 in the
United States. The National Quality Education Database pro-
vided the sampling frame with its list of all high schools in the
United States (N = 26,666). From this frame, 80 schools were
selected. The sample was stratified by region; suburban, urban,
or rural setting; school type (public, private, parochial); ethnic
mix; and size. Fifty-two of the 80 schools agreed to participate,
and 28 replacements schools were selected based on the stratify-
ing variables. Each of the 80 schools was paired with a middle
school (based on its contribution to the high school student
body). A total of 145 of the schools agreed to host a confiden-
tial in-school survey, which focused on adolescent health and
friends. This first wave yielded 90,118 students from Grades 7
to 12 (in 1994).

From the school rosters, students were randomly selected for
a 1.5-hour interview, conducted in the home. Approximately
200 students were recruited from schools in each school pair,
regardless of size. This procedure resulted in a self-weighting
sample. A total of 20,745 adolescents in Grades 7 through 12
(ages 11–19) were interviewed at home. This in-home wave of
interviews with target child and parent was carried out between
April and December 1995. This article draws on data collected in
Wave IV. Of the eligible respondents who had participated in the
first in-home interview, 92.5% were relocated and 80.3% were
reinterviewed, resulting in 15,701 adult in-home interviews col-
lected between January 2008 and February 2009. Survey data
were collected using a 90-minute Computer Assisted Personal
Interviewing/Computer Assisted Self Interviewing instrument.
Complete Mini-IPIP data are available for all personality items
from 15,471 respondents (about 98.5% of the entire sample).
The 15,471 respondents with complete data on the Mini-IPIP
items have a mean age of 29.10 (SD = 1.75); are 53.2% female;
and 52% white, 22% black, and 26% other (Hispanic, Asian,
Native American, other).

Materials

Mini-IPIP. A list of the Mini-IPIP items can be seen in
Table 1. For each item, individuals were asked to respond to this
question: How much do you agree with each statement about
you as you generally are now, not as you wish to be in the
future? Responses followed a 5-point Likert-type scale ranging
from 1 (strongly agree) to 5 (strongly disagree) with a neutral
midpoint at 3 (neither agree nor disagree). For the analyses
in this study, item responses were coded as missing for any
individuals who refused to respond or did not know the answer
to an item. Table 1 contains descriptive statistics for the items.
These statistics suggest that the items are univariate normal and
without notable skewness or kurtosis (Curran, West, & Finch,
1996).

Perceived stress. Individuals completed the 4-item
Cohen’s Perceived Stress Scale using a 5-point scale (Cohen
& Williamson, 1988; M = 4.84, SD = 2.95, α = .72). Re-
sponses were summed to create a total perceived stress score.
Previous research has found perceived stress to be negatively
correlated with extraversion, conscientiousness, agreeableness,
and openness, and positively correlated with neuroticism (Eb-
strup, Eplov, Pisinger, & Jørgensen, 2011; Penley & Tomaka,
2002). We hypothesize that the Mini-IPIP scales have the same
pattern of correlations with perceived stress.

Hostility. Individuals completed the 5-item, 5-point scale
based on items found under the anger facet of the NEO PI–R
(M = 11.54, SD = 2.5, α = .78; Costa & McCrae, 1992).
Items include “I get angry easily,” “I am not easily bothered
by things,” “I rarely get irritated,” “I lose my temper,” and
“I keep my cool.” Responses were summed to create a total
hostility score with higher scores indicating higher hostility.
Previous research has found hostility to be negatively corre-
lated with agreeableness and conscientiousness, and positively
correlated with neuroticism (Donnellan et al., 2006). We hy-
pothesize that in this sample the agreeableness and conscien-
tiousness scales of the Mini-IPIP also correlate negatively with

TABLE 1.—Descriptive statistics for the Add Health Personality items associated with the Big Five personality domains.

Big Five Domain Add Health Item Text M SD Skewness Kurtosis

E H4PE1 I am the life of the party 2.88 1.00 −.06 −.51
A H4PE2 I sympathize with others’ feelings. 1.81 .73 1.14 2.66
C H4PE3 I get chores done right away 2.53 1.05 .31 −.75
N H4PE4 I have frequent mood swings 3.28 1.10 −.34 −.76
I H4PE5 I have a vivid imagination 2.36 .99 .47 −.40
E H4PE9 I don’t talk a lot 3.41 1.12 −.34 −.80
A H4PE10 I’m not interested in other people’s problems. 3.58 .95 −.70 .17
C H4PE11 I often forget to put things back in their proper place 3.45 1.11 −.51 −.67
N H4PE12 I am relaxed most of the time 2.38 .92 .78 .23
I H4PE13 I am not interested in abstract ideas 3.36 .88 −.19 −.24
E H4PE17 I talk to a lot of different people at parties 2.59 1.08 .44 −.76
A H4PE18 I feel others’ emotions 2.35 .85 .73 .44
C H4PE19 I like order 2.10 .84 .81 .78
N H4PE20 I get upset easily 3.42 .96 −.61 −.31
I H4PE21 I have difficulty understanding abstract ideas 3.55 .83 −.54 .20
E H4PE25 I keep in the background 3.28 .97 −.28 −.70
A H4PE26 I am not really interested in others 3.82 .78 −.91 1.37
C H4PE27 I make a mess of things 3.82 .82 −.90 1.03
N H4PE28 I seldom feel blue 2.78 1.03 .31 −.89
I H4PE29 I do not have a good imagination 3.94 .82 −.94 1.23

Note. N = 15,548–15,676. A = Agreeableness; C = Conscientiousness; E = Extraversion; N = Neuroticism; I = Intellect/Imagination.
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MINI-IPIP PSYCHOMETRIC PROPERTIES 77

hostility, whereas neuroticism would correlate positively with
hostility.

Mastery. Individuals completed the 5-item mastery scale
using a 5-point scale (Pearlin & Schooler, 1978; M = 14.75,
SD = 2.92, α = .78). Responses were summed to create a total
mastery score with higher scores indicating higher mastery. Pre-
vious research has found environmental mastery to be positively
correlated with agreeableness, extraversion, and conscientious-
ness, and negatively correlated with neuroticism (Schmutte &
Ryff, 1997). We hypothesize that the Mini-IPIP scales have the
same pattern of correlations with mastery.

Alcohol abuse. Individuals completed the five items based
on the Diagnostic and Statistical Manual of Mental Disorders
(4th ed. [DSM–IV]; American Psychiatric Association, 2000)
alcohol abuse symptoms using a 3-point scale (M = 5.83, SD
= 2.12, α = .70). A total number of alcohol abuse symptoms
was calculated.

Alcohol dependence. Individuals completed the seven
items based on the DSM–IV alcohol dependence symptoms
using a 2-point scale (M = 1.89, SD = 1.62, KR20 = .68).
A total number of alcohol dependence symptoms was calcu-
lated. In previous research, extraversion was found to have a
positive association with alcohol abuse and dependence symp-
toms, whereas agreeableness and conscientiousness were found
to have negative associations with alcohol abuse and depen-
dence symptoms (Flory, Lynam, Milich, Leukefeld, & Clayton,
2002). We hypothesize that the Mini-IPIP scales have the same
pattern of correlations with alcohol abuse and dependence, al-
though the correlations might be smaller because our sample
includes fewer individuals with higher levels of substance use
relative to the sample studied by Flory et al. (2002).

Deliquency. Individuals completed 12 items regarding
delinquent behaviors using a 4-point scale (M = 3.67, SD =
3.46, α = .78). Responses were summed to create a total delin-
quency score. In previous research extraversion was found to
have a positive association with antisocial personality disor-
der symptoms, whereas agreeableness and conscientiousness
were found to have negative associations with antisocial per-
sonality disorder symptoms (Ball, Tennen, Poling, Kranzler, &
Rounsaville, 1997; Flory et al., 2002). We hypothesize that the
Mini-IPIP scales have the same pattern of correlations with
delinquency, although the size of the correlations might not be
the same as in the previous studies, which focused on antiso-
cial personality disorder symptoms, rather than the frequency
of delinquent behaviors, which was used in this study.

Procedure

First, EFAs and CFAs were conducted with Mplus (Version
6.0; Muthén & Muthén, 2010) to determine the appropriate fac-
tor structure for the items. Because the Big Five factors are hy-
pothesized to have orthogonal factors (Costa & McCrae, 1995;
Goldberg, 1993), an EFA was fit using varimax rotation extract-
ing one to seven factors, followed by a five-factor CFA with
uncorrelated factors. However, because previous studies have
found factor analysis models with correlated factors to have
better fit than uncorrelated factor models (e.g., Biesanz & West,
2004; Socha, Cooper, & McCord, 2010), we also performed an
EFA using quartimin rotation (extracting one to seven factors)

and fit a five-factor CFA model with correlated factors to deter-
mine if models with correlated factors would better fit the data.1

The models were fit to the observed data using robust weighted
least squares (WLSMV, weighted least squares with adjusted
mean and variance) estimation. WLSMV was chosen because it
performs well at this sample size (Flora & Curran, 2004). For the
CFA models, the factor means and variances were constrained
to be 0 and 1.00 to identify the model.

Second, based on the EFAs and CFAs, items from the inven-
tory were assigned to a scale for one of the Big Five person-
ality domains and the properties of the scales were examined.
For each scale, reliability was assessed using Cronbach’s alpha
(Cronbach, 1951) and ρ (Bollen, 1989; Raykov, 2001). In addi-
tion, dimensionality was assessed using one-factor CFA models.

Third, for each scale measurement equivalence, models were
fit using theta parameterization in Mplus (Version 6.0; Muthén
& Muthén, 2010). The scales were examined for measurement
equivalence between male and female respondents as well as
between black and white respondents for each personality do-
main. Following the advice of Millsap and Yun-Tein (2004),
a baseline model with factor loadings, thresholds, and unique
factor variances was freely estimated across groups, except the
parameters necessary for model identification (for identification
details see Appendix A in Millsap & Yun-Tein, 2004). This
baseline model was fit separately for each personality scale.
One baseline model was fit to compare male and female re-
spondents, and another baseline model was fit to compare black
and white respondents. All subsequent invariance models were
compared to the appropriate baseline model to determine the
level of invariance for each scale (e.g., the male–female full
metric invariance model for conscientiousness was compared to
the male–female baseline model for conscientiousness).

After the baseline model, a metric invariance model was fit
with all factor loadings fixed to be equivalent across groups. A
chi-square likelihood ratio test (LRT, �χ2) was used to compare
the full metric invariance model to the baseline model. Because
of the large sample size, a p value of .01 was used as a cutoff
criteria. If the LRT was not significant, the scale was determined
to have metric invariance. If the LRT was significant, then the
modification indexes for the metric invariance model were ex-
amined to select an item with a factor loading that could be
freely estimated across groups to improve the model fit. Fac-
tor loadings were ordered based on modification index size and
then the factor loading for the item with the largest modification
index was freed one-by-one until a LRT showed no significant
difference from the baseline model. Up to two factor loadings
were freed. If, after freeing two factor loadings, the LRT showed
a significant difference from the baseline model, the scale was
considered to not have metric invariance. If a nonsignificant
LRT was found, then testing for scalar invariance proceeded.

Based on the results from the metric invariance analysis,
thresholds were constrained to be equal across groups for any
items that were found to have metric invariance. An LRT was
used to test whether the scalar invariance model with the addi-
tional constraints on the thresholds was significantly different
from the baseline model. If the LRT was not significant, the scale

1There is disagreement regarding the hierarchical structure of personality
factors (see Digman, 1997). However, the purpose of this study was not to
determine whether personality has a hierarchical structure and therefore hierar-
chical personality models were not examined.
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78 BALDASARO, SHANAHAN, BAUER

was determined to have full or partial scalar invariance. If the
LRT was significant, then the modification indexes for the scalar
invariance model were examined to select an item with thresh-
olds that could be freely estimated across groups to improve the
model fit. Items were selected to have freed thresholds by se-
lecting the item with the largest sum of the modification indexes
for that item’s thresholds. Sets of item thresholds were then
freed, one item threshold set at a time, until an LRT showed no
significant difference from the baseline model. Up to two items’
thresholds were freed and if, after freeing the thresholds, the
LRT showed a significant difference from the baseline model,
the scale was considered to not have scalar invariance. If a non-
significant LRT was found, then the models were considered to
have partial scalar invariance.

In addition to examining scale invariance, the criterion valid-
ity of the five personality scales was evaluated by correlating the
personality scales with psychopathology-related outcomes. The
psychopathology-related outcomes included perceived stress,
hostility, mastery, alcohol abuse symptoms, alcohol dependency
symptoms, and delinquency.

RESULTS

Exploratory Factor Analysis

The rotated factor pattern and factor correlation results of a
five-factor EFA with quartimin rotation using WLSMV are re-
ported in Table 2. The first eight eigenvalues were 4.08, 2.14,
1.99, 1.76, 1.43, 1.22, .88, and .81, with the first six eigenval-
ues above the Kaiser–Guttman rule for meaningful eigenvalues.
The Kaiser–Guttman rule is often used to put an upper bound

on the number of factors, but it tends to be liberal. Examination
of the factor loadings for the six-factor EFA reveal that the first
five factors are nearly identical to those found in the five-factor
EFA and the last factor only has two items with loadings of |.30|
or greater. The two items that loaded on the last factor were
“I am not interested in abstract ideas” (.537) and “I have dif-
ficulty understanding abstract ideas” (.485). This suggests that
the sixth factor might be accounting for some local dependence
among the items, instead of representing a distinct personality
factor. Given the similarity between the five- and six-factor so-
lutions, only the five-factor solution is presented. Because the
orthogonal (varimax) and oblique (quartimin) rotations resulted
in nearly the same results, only the quartimin results will be
presented to allow for comparisons with previous studies of the
Mini-IPIP (Cooper et al., 2010; Donnellan et al., 2006). The fac-
tor loadings show a clear pattern of items with moderate to high
loadings on one factor. All items had loadings of |.30| or greater
and at least two of the four items on each factor had loadings
of |.60| or greater. The weakest factor loading (−.32, without
reverse coding) corresponded to the item “I seldom feel blue,”
which is similar to the CFA results reported by Donnellan et al.
(2006). There was only one item, “I have difficulty understand-
ing abstract ideas” from the openness scale, that cross-loaded on
the neuroticism factor (+.33, without reverse coding). Overall,
these results provide support for a five-factor structure for the
Mini-IPIP inventory.

Confirmatory Factor Analysis

Because the CFA models with correlated and uncorrelated
factors had nearly identical results, only the correlated factor

TABLE 2.—Rotated factor pattern loadings and factor correlations from five-factor exploratory factor analysis of the Mini-IPIP using weighted least squares with
adjusted mean and variance with quartimin rotation.

Big Five Domain Add Health Item Factor 1 Factor 2 Factor 3 Factor 4 Factor 5

Conscientiousness H4PE3 .64 .06 −.11 −.04 .10
H4PE11a .65 −.04 .06 −.02 −.09
H4PE19 .56 −.03 .08 .04 .11
H4PE27a .64 −.02 .06 .02 −.20

Extraversion H4PE1 .04 .66 −.17 .10 .09
H4PE9a −.06 .55 .28 −.06 −.01
H4PE17 .00 .68 .02 .08 −.03
H4PE25a −.01 .68 .15 −.03 −.14

Agreeableness H4PE2 .16 .03 .54 .10 .22
H4PE10a −.03 .00 .78 −.04 −.01
H4PE18 .11 .05 .53 .15 .23
H4PE26a .05 .14 .69 .02 −.11

Intellect/ H4PE5 −.03 .09 −.09 .74 .14
Imagination H4PE13a −.11 −.14 .28 .49 −.18

H4PE21a −.02 −.10 .16 .49 −.33
H4PE29a .08 .08 .01 .71 −.04

Neuroticism H4PE4 −.02 −.04 .02 .04 .74
H4PE12a −.07 −.11 .19 −.09 .44
H4PE20 −.08 −.03 −.01 −.04 .70
H4PE28a .00 −.08 .02 .01 .32

Latent Variable Correlations

Factor 1 2 3 4 5

1. Conscientiousness 1.00
2. Extraversion .14 1.00
3. Agreeableness .19 .24 1.00
4. Intellect/Imagination .08 .23 .28 1.00
5. Neuroticism −.13 −.07 −.17 −.12 1.00

Note. Factor loadings >.30 are shown in bold.
aIndicates items that were reverse scored.

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 N

or
th

 C
ar

ol
in

a 
- 

C
ha

pe
l H

ill
] 

at
 1

0:
20

 3
0 

Ja
nu

ar
y 

20
13

 



MINI-IPIP PSYCHOMETRIC PROPERTIES 79

results are presented in Table 3. Because of the large number
of observations (N = 15,685), the chi-square significance test is
sensitive to model misfit (Bentler & Bonett, 1980; Hu & Bentler,
1999) and therefore it is unsurprising that the null hypothesis
of perfect fit was rejected, χ2(160, N = 15,685) = 16456.19,
p < .05. Other fit indexes provide mixed support for the model.
Some indicate poor fit (CFI = .87; Tucker–Lewis Index [TLI] =
.85), whereas other suggest adequate fit (RMSEA = .08). These
model fit indexes are similar to those found in previous studies
(Cooper et al., 2010; Donnellan et al., 2006). Because the EFA
results suggested some local dependence, modification indexes
from the CFA model were examined to see if allowing correla-
tions among items would improve model fit. The modification
indexes were very large (> 1,000) for several item correlations.
These modification indexes suggest that a five-factor model
might be appropriate for the Mini-IPIP, but that there could be
local dependence among some of the items.

Mini-IPIP Scale Analysis

In addition to examining the factor structure of the full scale,
the psychometric properties of the scales were also examined.
Reliability was found to be acceptable according to Cronbach’s
alpha and ρ for each scale (Conscientiousness, α = .65, ρ = .72;
Extraversion, α = .71, ρ = .78; Agreeableness, α = .70, ρ = .78;
Intellect/Imagination, α = .65, ρ = .75; Neuroticism, α = .62,
ρ = .68). These statistics are surprisingly high given the number
of items, but the Cronbach’s alpha results are consistent with

TABLE 3.—Mini-IPIP five-factor confirmatory factor analysis results for corre-
lated factor model.

Big Five Domain Add Health Item C E A O N

Conscientiousness H4PE3 .50
H4PE11a .68
H4PE19 .53
H4PE27a .78

Extraversion H4PE1 .51
H4PE9a .66
H4PE17 .69
H4PE25a .83

Agreeableness H4PE2 .61
H4PE10a .68
H4PE18 .61
H4PE26a .83

Intellect/ H4PE5 .58
Imagination H4PE13a .63

H4PE21a .67
H4PE29a .75

Neuroticism H4PE4 .69
H4PE12a .48
H4PE20 .80
H4PE28a .35

Latent Variable Correlations

1 2 3 4 5

1. Conscientiousness 1.00
2. Extraversion .17 1.00
3. Agreeableness .30 .44 1.00
4. Intellect/Imagination .15 .33 .44 1.00
5. Neuroticism −.24 −.18 −.15 −.28 1.00

Note. N = 15,685. Model fit results: χ2(160) = 16456.12, p < .05; comparative fit index
(CFI) = .87; Tucker–Lewis Index (TLI) = .85; root mean square error of approximation
(RMSEA) = .08. A = Agreeableness; C = Conscientiousness; E = Extraversion; N =
Neuroticism; O = Openness to Experience.

aIndicates items that were reverse scored.

prior studies of the Mini-IPIP (Donnellan et al., 2006; Cooper
et al., 2010).

Table 4 reports the model fit results for the one-factor CFA
results for each personality scale. As with the five-factor CFA
model, the large subsample sizes result in the chi-square test of
fit consistently rejecting the null hypothesis of good fit. How-
ever, the other fit statistics in Table 4 provide evidence of good
model fit for Conscientiousness, Extraversion, and Neuroticism
scales according to the CFI (values > .95; Hu & Bentler, 1999).
Conscientiousness and Neuroticism were found to have accept-
able fit according to RMSEA (values < .08; Browne & Cudeck,
1993) and TLI (values > .95; Hu & Bentler). Based on these fit
statistics, there is strong evidence that the Conscientiousness and
Neuroticism scales are unidimensional and some evidence that
the Extraversion scale is unidimensional. Agreeableness had ac-
ceptable fit according the CFI, but poor fit according to RMSEA
and TLI. Therefore there is little support for the unidimension-
ality of the Agreeableness scale. Finally, all fit statistics for the
Intellect/Imagination scale were poor, providing evidence that
it might not be a unidimensional scale.

Measurement Equivalence

Table 5 reports the findings with respect to measurement
equivalence between males and females. For both metric and
scalar invariance, models that were fully invariant were fit first
(i.e., all items invariant across groups), then partially invariant
models were fit by examining the modification indexes from the
fully invariant model. Given the large sample size, p < .01 was
used as the cutoff value for the chi-square difference test. The re-
sults in Table 5 provide support for partial metric invariance. For
the Conscientiousness scale, metric invariance was found for all
the items except “I make a mess of things.” For the Extraversion
scale, metric invariance was found for all the items except “I
talk to a lot of different people at parties.” For the Agreeable-
ness scale, metric invariance was found for all the items except
“I feel others’ emotions.” For the Intellect/Imagination scale,
metric invariance was found for all the items except “I have a
vivid imagination” and “I do not have a good imagination.” For
the Neuroticism scale, metric invariance was found for all the
items, except “I get upset easily.”

Table 5 also shows no support for scalar invariance. This
suggests that scores on these scales are not directly comparable
for men and women. However, because evidence for metric
invariance was found for all of the scales, scores on these scales
can be used to examine relationships with other variables.

Table 6 reports results for measurement equivalence be-
tween blacks and whites. Both the Conscientiousness and
Agreeableness scales were found to have full or partial metric

TABLE 4.—Confirmatory factor analysis results for a one-factor model for each
personality scale.

Personality Domain N χ2 df p CFI TLI RMSEA

Conscientiousness 15,657 145.19 2 <.05 .99 .98 .07
Extraversion 15,634 921.03 2 <.05 .97 .89 .17
Agreeableness 15,644 2322.07 2 <.05 .92 .77 .27
Intellect/Imagination 15,509 3370.67 2 <.05 .88 .62 .33
Neuroticism 15,652 201.40 2 <.05 .99 .97 .08

Note. CFI = comparative fit index; TLI = Tucker–Lewis Index; RMSEA = root mean
square error of approximation.
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80 BALDASARO, SHANAHAN, BAUER

TABLE 5.—Goodness-of-fit statistics related to tests for measurement equivalence across males and females.

Personality Domain Model χ2 df � χ2 � df CFI TLI RMSEA p

Conscientiousness Baseline 154.18 5 — — .992 .980 .062 —
Full metric 148.84 8 22.72 3 .992 .988 .047 .000
Partial metric 1 136.13 7 8.82 2 .993 .987 .049 .012
Partial scalar 1 190.93 15 62.03 8 .990 .992 .039 .000
Partial scalar 2 157.19 12 25.62 5 .992 .992 .039 .000

Extraversion Baseline 843.49 5 — — .969 .925 .146 —
Full metric 738.40 8 33.66 3 .973 .959 .108 .000
Partial metric 1 722.37 7 6.98 2 .973 .955 .114 .030
Partial scalar 1 2241.00 15 1533.21 8 .918 .934 .138 .000
Partial scalar 2 1304.05 12 593.68 5 .952 .952 .117 .000

Agreeableness Baseline 2049.83 5 — — .922 .812 .229 —
Full metric 1733.45 8 15.81 3 .934 .901 .166 .001
Partial metric 1 1793.62 7 2.86 2 .932 .883 .181 .240
Partial scalar 1 2059.11 15 284.87 8 .922 .938 .132 .000
Partial scalar 2 1896.01 12 60.07 5 .928 .928 .142 .000

Intellect/Imagination Baseline 3299.78 5 — — .874 .698 .292 —
Full metric 2875.55 8 44.52 3 .891 .836 .215 .000
Partial metric 1 3059.32 7 28.59 2 .883 .800 .237 .000
Partial metric 2 3190.39 6 1.32 1 .878 .757 .262 .251
Partial scalar 2 3345.18 11 47.37 5 .873 .861 .198 .000

Neuroticism Baseline 233.80 5 — — .986 .966 .076 —
Full metric 209.13 8 22.54 3 .987 .981 .057 .000
Partial metric 1 192.53 7 7.06 2 .988 .980 .058 .029
Partial scalar 1 341.55 15 159.20 8 .980 .984 .053 .000
Partial scalar 2 208.93 12 30.73 5 .988 .988 .046 .000

Note. Metric invariance refers to setting item factor loadings to be equal across groups. Scalar invariance refers to setting both the item factor loadings and thresholds to be equal
across groups. Partial metric 1 (2) or Partial scalar 1 (2) means that 1 (or 2) of the items were not invariant and allowed to have their factor loading or their thresholds freely estimated for
each group. CFI = comparative fit index; TLI = Tucker–Lewis Index; RMSEA = root mean square error of approximation.

invariance, and partial scalar invariance. The Conscientiousness
scale was found to have full metric invariance, and the only
items that were not scalar invariant were “I get chores done
right away” and “I make a mess of things.” The Agreeableness

scale was found to have partial metric and scalar invariance, and
the only items that were not invariant were “I am not interested
in other people’s problems” and “I am not really interested in
others.”

TABLE 6.—Goodness-of-fit statistics related to tests for measurement equivalence across blacks and whites.

Personality Domain Model χ2 df � χ2 � df CFI TLI RMSEA p

Conscientiousness Baseline 117.29 5 — — .992 .981 .062 —
Full metric 106.39 8 12.18 3 .993 .990 .046 .007
Partial metric 1 101.80 7 2.79 2 .993 .988 .048 .247
Partial scalar 1 215.56 15 117.01 8 .986 .989 .048 .000
Partial scalar 2 110.13 12 11.58 5 .993 .993 .037 .041

Extraversion Baseline 920.14 5 — — .960 .903 .177 —
Full metric 752.43 8 51.45 3 .967 .951 .126 .000
Partial metric 1 764.44 7 22.23 2 .967 .943 .136 .000
Partial metric 2 807.68 6 1.31 1 .965 .929 .151 .253
Partial scalar 2 826.05 11 49.54 5 .964 .961 .112 .000

Agreeableness Baseline 1404.69 5 — — .943 .863 .218 —
Full metric 1236.16 8 50.55 3 .950 .925 .162 .000
Partial metric 1 1301.68 7 29.63 2 .947 .910 .177 .000
Partial metric 2 1318.33 6 5.89 1 .947 .893 .193 .015
Partial scalar 2 1381.87 11 9.95 5 .944 .939 .146 .077

Intellect/Imagination Baseline 2732.36 5 — — .885 .725 .306 —
Full metric 2367.51 8 1.88 3 .901 .851 .225 .597
Full scalar 2684.96 19 194.83 11 .888 .929 .155 .000
Partial scalar 1 2587.98 16 69.40 8 .892 .919 .166 .000
Partial scalar 2 2440.38 13 17.91 5 .898 .906 .179 .003

Neuroticism Baseline 198.36 5 — — .987 .968 .081 —
Full metric 570.32 8 321.43 3 .962 .943 .109 .000
Partial Metric 1 183.57 7 7.57 2 .988 .979 .066 .023
Partial Scalar 1 771.12 15 562.10 8 .948 .959 .093 .000
Partial scalar 2 309.66 12 128.13 5 .980 .980 .065 .000

Note. Metric invariance refers to setting item factor loadings to be equal across groups. Scalar invariance refers to setting both the item factor loadings and thresholds to be equal
across groups. Partial metric 1 (2) or Partial scalar 1 (2) means that 1 (or 2) of the items were not invariant and allowed to have their factor loading or their thresholds freely estimated for
each group. CFI = comparative fit index; TLI = Tucker–Lewis Index; RMSEA = root mean square error of approximation.

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 N

or
th

 C
ar

ol
in

a 
- 

C
ha

pe
l H

ill
] 

at
 1

0:
20

 3
0 

Ja
nu

ar
y 

20
13

 



MINI-IPIP PSYCHOMETRIC PROPERTIES 81

The Extraversion, Intellect/Imagination, and Neuroticism
scales were found to have either full or partial metric invari-
ance, but not scalar invariance. The Intellect/Imagination scale
was found to have full metric invariance. For the Extraversion
scale, metric invariance was found for all the items, except
“I am the life of the party” and “I talk to a lot of differ-
ent people at parties.” For the Neuroticism scale, metric in-
variance was found for all the items, except “I seldom feel
blue.” These results suggest that there is evidence for partial
measurement equivalence for blacks and whites on the Con-
scientiousness and Agreeableness scales, which means that
scores on these scales are directly comparable for blacks and
whites. Extraversion, Intellect/Imagination, and Neuroticism
scales were found to have either full or partial metric invari-
ance, but no scalar invariance That is, scores on these scales
are not directly comparable for blacks and whites; however,
these scores can be used to examine relationships with other
variables.

Overall, none of the scales had partial measurement equiva-
lence for men and women or for blacks and whites. Thus, scores
cannot be directly compared for the groups examined, but all
the scales had at least partial metric invariance, which provides
support for using scores on these scales to examine relationships
with other variables.

Criterion Validity

Table 7 reports the correlations between the personality scale
sum scores and the criterion variables. Given the large sample
sizes, this study had high power to detect significant correla-
tions. All of the personality scales were significantly correlated
with perceived stress, hostility, and mastery (p < .001). The pat-
tern of correlations with perceived stress, hostility, and mastery
are similar to those reported by previous studies, although the
magnitude of the correlations are typically lower in this case
(Donnellan et al., 2006; Penley & Tomaka, 2002; Schmutte &
Ryff, 1997). The largest correlations were between Neuroticism
and hostility (r = .69), Neuroticism and perceived stress (r =
.46), Neuroticism and mastery (r = −.32), Conscientiousness
and mastery (r = −.27), and Intellect/Imagination and mastery
(r = .26). There were also significant correlations between Con-
scientiousness and both alcohol abuse and alcohol dependence
symptoms (r = −.09 and r = −.11). Agreeableness and Intel-
lect/Imagination were correlated with delinquency (r = −.09
and r = .10). Neuroticism was significantly correlated with al-
cohol abuse (r = .10), alcohol dependence (r = .16), and delin-
quency (r = .10). Once again, this pattern of results is similar to
the pattern observed in previous studies, although the magnitude

of the correlations is often lower in this study (Ball et al., 1997;
Flory et al., 2002).

DISCUSSION

This article examines the psychometric properties of the Mini-
IPIP in a nationally representative sample. Findings supported
a five-factor structure based on both EFA and CFA. Similar to
previous studies, EFA results revealed items loading on one pri-
mary factor and any cross-loadings were small (Cooper et al.,
2010). The CFA results suggest poor to acceptable fit for a
five-factor model, but high factor loadings were found for most
items, with the exception of “I seldom feel blue,” which also
had a problematic loading in the Donnellan et al. (2006) study.
Overall, the CFA results had similar model fit to those found
in previous studies on the Mini-IPIP (Cooper et al., 2010;
Donnellan et al., 2006). Relative to other personality scales,
the EFA and CFA results for the Mini-IPIP show fewer cross-
loadings > |.30| than the NEO–FFI (Egan et al., 2000; Rosellini
& Brown, 2011), more orthogonal personality domains relative
to the BFI and the NEO–FFI (Gosling et al., 2003; Rosellini
& Brown), and better CFA model fit (Hopwood & Donnellan,
2010; Marsh et al., 2010).

It is often argued that a CFA model is too restrictive for per-
sonality scales, and that model misfit could be a result of failing
to specify item cross-loadings, item residual correlations, or mi-
nor factors (Marsh et al., 2010; Hopwood & Donnellan, 2010).
Hopwood and Donnellan (2010) found that CFI values for CFA
models that were fit to personality scales typically range from
.61 to .79, TLI values range from .52 to .70, and RMSEA values
range from .09 to .13. These values are lower than those reported
here with the Mini-IPIP, suggesting that perhaps the Mini-IPIP
does not have as many item cross-loadings, or item residual
correlations, as the longer personality scales examined by Hop-
wood and Donnellan. The absence of these cross-loadings is
somewhat supported by the EFA findings for the Mini-IPIP,
which found only one cross-loading above .30. We thus sug-
gest that the EFA and CFA results support the hypothesized
five-factor structure of the Mini-IPIP inventory.

In addition to evaluating the overall inventory, the psychome-
tric properties of the scales were also examined. One challenge
for abbreviated scales is the need to balance measuring the full
content of the scale and selecting items that appear to be from a
unidimensional scale. The more narrow the content of the items,
the more reliable and unidimensional a scale will appear. The
reliability of the Mini-IPIP scales was found to be acceptable
with both Cronbach’s alpha and ρ. The coefficient alphas for
each of the Mini-IPIP scales were found to be similar to those

TABLE 7.—Correlations between Mini-IPIP scales and psychopathology-related variables.

Criteria

Predictor Perceived Stress Hostility Mastery Alcohol Abuse Alcohol Dependence Delinquency

Conscientiousness −.21∗∗∗ −.16∗∗∗ .27∗∗∗ −.09∗∗∗ −.11∗∗∗ −.06
Extraversion −.14∗∗∗ −.09∗∗∗ .20∗∗∗ .03∗ .03∗ .00
Agreeableness −.05∗∗∗ −.12∗∗∗ .24∗∗∗ −.02 −.03∗ −.09∗
Intellect/Imagination −.10∗∗∗ −.13∗∗∗ .26∗∗∗ .04∗∗∗ .03∗ .10∗∗
Neuroticism .46∗∗∗ .69∗∗∗ −.32∗∗∗ .10∗∗∗ .16∗∗∗ .10∗∗
N 15,457 15,462 15,459 6,304 6,307 792

∗p < .05. ∗∗p < .01. ∗∗∗p < .001.
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TABLE 8.—Summary of Mini-IPIP scale results.

Measurement Invariance

Gender Race

Scale Confirmatory Factor Analysis
Assess Relationships With

Other Variables?
Compare

Group Scores?
Assess Relationships With

Other Variables?
Compare Group

Scores?

Conscientiousness Unidimensional Yes, partial metric Noa Yes, partial metric Yes, partial scalar
Extraversion May be unidimensional Yes, partial metric Noa Yes, partial metric No
Agreeableness May be unidimensional Yes, partial metric Noa Yes, partial metric Yes, partial scalar
Intellect/Imagination Not unidimensional Yes, partial metric Noa Yes, full metric Noa

Neuroticism Unidimensional Yes, partial metric Noa Yes, partial metric Noa

aCheung and Rensvold (2002) �CFI criteria would support partial scalar invariance for these scales.

previously reported (Cooper et al., 2010; Donnellan et al., 2006).
The results were similar to the reliability reported for the 30-
item FFMRF (Mullins-Sweatt et al., 2006), but lower than the
reliability found for slightly longer scales including the 40-item
Mini-Markers (Saucier, 1994), 44-item BFI (John & Srivastava,
1999), or 60-item NEO–FFI (Costa & McCrae, 1992). These
results suggest that part of the reason the reliability might be
lower for the Mini-IPIP scales could reflect the difficulty of
trying to measure broad content with only four items.

To examine the structure of the scales for unidimensionality,
one-factor CFA models were fit to each of the scales. Model
fit was good according to multiple indexes for the Conscien-
tiousness and Neuroticism scales. Some evidence for accept-
able model fit was found for the Extraversion and Agreeableness
scales. The results support the unidimensional structure for Con-
scientiousness and Neuroticism scales, and weaker evidence for
the unidimensionality of the Extraversion and Agreeableness
scales. As previously noted, there is a trade-off between unidi-
mensionality and broad content coverage. In this case, it might
be that the weaker evidence for the unidimensionality of the Ex-
traversion and Agreeableness scales reflects the items selected
for these scales. For Extraversion, the items assess talkativeness
or a preference for being the center of attention versus in the
background. For Agreeableness, the items are about interest in
others or concern for others’ emotions. It is possible that the
similarity of the item content produces some local dependence
(correlated items) for these scales, which results in poorer model
fit as assessed by the overall fit indexes.

Poor model fit was found for the Intellect/Imagination
scale. The poor fit of the one-factor CFA model for Intel-
lect/Imagination suggests that the Intellect/Imagination items
might not be measuring a unidimensional construct. Intel-
lect/Imagination has been the most controversial of the five per-
sonality domains with some arguing that Intellect/Imagination
is an intellect or a culture factor (Goldberg, 1993). Intel-
lect/Imagination also typically has the lowest reliability for ab-
breviated personality scales (Costa & McCrae, 1992; John &
Srivastava, 1999; Mullins-Sweatt et al., 2006; Saucier, 1994). It
has been suggested that selecting items for Intellect/Imagination
is more difficult because the domain is not well defined and it
might be harder for participants to answer because they are less
clear than items for other domains (Mullins-Sweatt et al., 2006).
In addition to these problems with defining and clarifying the
domain, it is possible that both the lower reliability and the
poor CFA model fit found for the Intellect/Imagination scale of
the Mini-IPIP reflects the focus of the content on two facets,
imagination and abstract ideas.

The results for the measurement invariance analyses indicate
that all of the scales, except for Conscientiousness and Agree-
ableness when comparing blacks and whites, were not scalar
invariant and, in turn, that scores for these groups cannot be
directly compared. The measurement invariance results found
some evidence of either partial or full metric invariance for all
of the scales, which provides support for using scores on these
scales to examine correlational relationships with other vari-
ables. Given that many of the scales only had partial metric
invariance, we would suggest that researchers use scoring tech-
niques that allow for differential item functioning, either using
factor scores or item response theory (IRT) approaches.

Given the complexity of these results, Table 8 contains a sum-
mary of the results of the analyses for each scale. As seen in
Table 8, researchers can be confident that the Conscientiousness
and Neuroticism scales are each primarily measuring one con-
struct. Regarding the invariance results, given the large sample
size, it is possible that the chi-square difference tests are over-
powered, which might result in the rejection of models that are
not meaningfully different. Given this concern, the researcher
could consider using an alternative method for evaluating in-
variance. Cheung and Rensvold (2002) recommended examin-
ing the change in CFI (�CFI) for the scalar invariance models,
using the cutoff criteria of �CFI ≤ .01, as an additional method
to test for scalar invariance. Using this criteria, all of the scales,
except Extraversion when comparing men and women, have par-
tial scalar invariance. In addition to examining other model fit
criteria, one can also examine the results of the measurement in-
variance models for each scale to determine if the factor loadings
and item thresholds are meaningful or trivial for the aims of any
given research project.2 If the differences in factor loadings are
not substantively meaningful, one can accept the metric invari-
ance of the scale and examine relationships with other variables.
Similarly, if the item threshold differences are not substantively
meaningful, one can accept the scalar invariance of the scale
and directly compare groups on the scale scores. One way to
examine the substantive meaning of these differences would be
to generate scores assuming invariance (e.g., sum scores) and
scores allowing for some parameter differences across groups
(e.g., factor scores or IRT scores). A scatterplot and correlation
of the two types of scores could be examined for any substantive
differences in the scoring methods. Alternatively, a sensitivity
analysis could be performed using the two types of scores in

2Researchers can examine tables of the measurement invariance results for
each scale in an online appendix provided by the authors.
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parallel analyses and the results could be examined for any
differences in inferences or parameter estimates that would re-
sult in meaningful differences in the substantive conclusions
drawn from the analyses.

The results examining the criterion validity of the Mini-IPIP
showed a similar pattern of relationships between the Mini-
IPIP scales and the health-related criteria. However, the results
typically included correlations that were lower in magnitude
than those found in previous studies. This pattern of correla-
tions that are lower in magnitude might be the result of using
a personality scale with lower reliability than the ones used in
previous studies. As with many abbreviated scales, the relia-
bility for the Mini-IPIP scales is lower than what is typically
reported for longer personality scales. Alternatively, because
the items selected for the Mini-IPIP were chosen to have the
largest loading on the appropriate personality domain and low-
est absolute average loading on all the other domains, the items
on the Mini-IPIP might represent a narrower construct than the
original scale. As discussed previously, several of the scales
seem to focus on two facets of a given domain. This narrower
construct could also explain the lower magnitude of the cor-
relations between the Mini-IPIP scales and the health-related
criteria.

In addition to encouraging researchers to examine what would
be meaningful measurement differences, we also have sev-
eral recommendations for future research. First, one limita-
tion of this study is that the Mini-IPIP could not be com-
pared to other personality scales. Ideally, we would exam-
ine validity by comparing the long and short forms of the
IPIP inventory. Unfortunately, the long form was not given
to the individuals in the Add Health study. Counterbalancing
this weakness, however, this study focused on evaluating scale
invariance and reliability using observations that are nation-
ally representative, whereas previous studies have included the
long form, but only examined the Mini-IPIP with university
students. Second, this study examines some evidence of cri-
terion validity by examining correlations between the scales
and some variables that should be correlated with the scales,
but more research on the criterion validity of the Mini-IPIP
is needed. Finally, we recommend that future versions of the
Mini-IPIP consider testing different items for the scales to im-
prove their measurement invariance and, specifically, that the
Intellect/Imagination scale should be revised to create a unidi-
mensional scale.
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