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Article

Personality traits, broadly defined as “the relatively endur-
ing patterns of thoughts, feelings, and behaviors that reflect 
the tendency to respond in certain ways under certain cir-
cumstances” (Roberts, 2009, p. 140), have been consis-
tently shown to be related to various important life 
outcomes. For example, meta-analyses have revealed robust 
relationships between personality traits and physical and 
mental health (Strickhouser et al., 2017), mortality (Jokela 
et al., 2013), life satisfaction (Anglim et al., 2020), job 
performance (Judge et al., 2013), and academic success 
(Poropat, 2009). Moreover, such links between personality 
traits and life outcomes have been proven to be both repli-
cable and generalizable across age and gender (Soto, 
2020). The Organization for Economic Cooperation and 
Development (OECD) has incorporated personality as a 
core component of the social emotional skills assessment 
(Chernyshenko et al., 2018).

However, it is fair to state that most of these encouraging 
findings were obtained from western, educated, industrial-
ized, rich, and democratic (WEIRD) populations, whereas 
most people in the world are not WEIRD (Rad et al., 2018). 
To what extent can these findings be generalized to non-
WEIRD populations? One major challenge to addressing 
this question is the lack of psychometrically sound mea-
sures of personality for these populations. Most of the com-
monly used personality measures have been developed in 
WEIRD populations and only limited efforts have been 

devoted to validating them in non-WEIRD populations. 
There is thus an urgent need for more formal validation 
studies in non-WEIRD populations.

As the country with the world’s largest population, China 
has a rich culture that is distinct from western ones. This 
makes it particularly important to test whether personality 
theories and research findings can be generalized to the 
Chinese cultural context. However, despite some important 
previous work (e.g., F. M. Cheung et al., 1996; Yang & 
Bond, 1990), the number of personality studies in Chinese 
populations seems disproportionately small compared with 
its population size and cultural richness. To facilitate 
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Chinese personality studies, the present study aimed to vali-
date the Chinese version of the Big Five Inventory–2 (BFI-
2; Soto & John, 2017), a widely used Big Five personality 
measure that strikes a good balance between measurement 
breadth and fidelity, and examine its applicability in four 
diverse Chinese samples. Specifically, in Study 1, we vali-
dated our translation in a large college student sample and 
an adult employee sample. In Study 2, we further examined 
the applicability of the Chinese BFI-2 in two relatively 
less-studied samples: a sample of high school students who 
were in the transitional phase of adolescence, and a clinical 
sample of adults treated for substance abuse. Overall, we 
aim to provide researchers interested in studying personal-
ity in the Chinese context with a psychometrically sound 
measure that can be applied to different Chinese-speaking 
populations.

The Structure of Personality and Its 
Assessment

Since the early 1990s, the Big Five have become the most 
widely adopted framework to describe personality charac-
teristics as decades of research converged to suggest the 
existence of five robust trait domains (John et al., 2008), 
most commonly labeled extraversion, agreeableness, con-
scientiousness, neuroticism, and openness to experience. 
Moreover, researchers have increasingly recognized that 
personality traits are structured hierarchically, with each 
broad Big Five trait domain subsuming a number of more 
specific “facet” or “aspect” traits (Costa & McCrae, 1995; 
DeYoung et al., 2007; Zhang, Sun, Cao, et al., 2020).

The hierarchical nature of personality traits has moti-
vated the development of personality inventories that assess 
the Big Five at different levels of abstraction. For example, 
many brief inventories only assess personality traits at the 
level of the broad Big Five: prominent examples include the 
Ten-Item Personality Inventory (Gosling et al., 2003), Big 
Five Mini-Markers (Saucier, 1994), BFI (John & Srivastava, 
1999), NEO Five-Factor Inventory (Costa & McCrae, 
1992), and IPIP Five-Factor Model scales (IPIP-FFM; 
Ehrhart et al., 2008). Other, typically longer, inventories 
assess more-specific traits beneath the Big Five. For exam-
ple, the Big Five Aspect Scales (DeYoung et al., 2007) mea-
sures two aspects within each Big Five domain, the NEO 
Personality Inventory–Revised (NEO-PI-R; Costa & 
McCrae, 1992) and International Personality Item Pool-
NEO Inventory (IPIP-NEO; Goldberg, 1999) assess six fac-
ets per domain, and the Abridged Big Five Circumplex 
scales for the IPIP (AB5C-IPIP; Goldberg, 1999) assesses 
nine facets per domain.

Despite the growing interest in lower level Big Five 
traits, researchers and practitioners face a dilemma when 
choosing among the available measures. On one hand, they 
want a scale that captures the prototypical facets of each 
Big Five domain because facet-level assessment has been 

shown to have incremental utility in predicting outcomes 
over and above domain-level scores (e.g., Judge et al., 
2013). Inventories that only assess personality at the level 
of the broad Big Five ignore a substantial amount of mean-
ingful personality information. On the other hand, research-
ers also need to take into consideration of the costs of more 
nuanced assessment. Facet-level measures like NEO-PI-R 
(240 items) and AB5C (456 items) are too long and too bur-
densome for many research and applied contexts. Thus, the 
ideal measure for many contexts would be one that strikes a 
good balance between content coverage and brevity such 
that it assesses the core facets of each Big Five domain 
while keeping to a manageable length.

The Big Five Inventory–2

Motivated by the need for a brief, hierarchically structured 
measure of personality traits, Soto and John (2017) devel-
oped the BFI-2 as a major revision of the widely used BFI 
(John et al., 1991). The original BFI used 44 short, easy-to-
understand items to efficiently assess the Big Five domains 
in a conceptually and empirically coherent manner. The 
BFI-2 was developed to maintain the clarity, coherence, 
and efficiency of the original BFI, while also hierarchically 
assessing three prominent facet traits within each Big Five 
domain and controlling for individual differences in acqui-
escent response style (an individual’s tendency to consis-
tently agree or disagree with questionnaire items, regardless 
of their content). The BFI-2 therefore includes a total of 60 
items assessing 15 four-item facets nested within 5 twelve-
item domains with an equal number of positively and nega-
tively keyed items on each facet/domain. Most people can 
complete these items in approximately 6 minutes. Thus, the 
BFI-2 is a hierarchically structured and relatively compre-
hensive, but still economical, measure of the Big Five per-
sonality traits.

Since its publication, the BFI-2 has become widely used 
in both research and applied contexts. As of February 18, 
2021, the initial BFI-2 paper has been cited 690 times 
according to Google scholar. Validated and published trans-
lations are available in Danish (Vedel et al., 2020), Dutch 
(Denissen et al., 2019), German (Rammstedt et al., 2018), 
and Russian (Shchebetenko et al., 2020), Slovak (Halama 
et al., 2020), with preliminary translations available in many 
other languages. Therefore, the present study represents a 
timely effort to further expand the cultural coverage of the 
BFI-2 by developing and validating a Chinese version.

Personality Assessment in China

Some psychometric research has been conducted in China, 
either to develop and validate indigenous Chinese personal-
ity measures (F. M. Cheung et al., 1996; Wang & Cui, 2004), 
or to adapt personality scales developed in western cultures 
for the Chinese cultural context (e.g., Dai & Wu, 2005; Qian 
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et al., 2000; Yao & Liang, 2010; Zheng et al., 2008). Such 
validation work is important because it contributes to a 
shared conceptual and empirical framework for personality 
research around the globe. However, a closer examination of 
previous validation studies reveals limitations that may cast 
doubts on the construct validity of some translated scales. 
For example, Luo and Dai (2011) meta-analytically showed 
that the Chinese version of the BFI, NEO-FFI, and Big Five 
Mini Markers had substantially lower reliabilities than the 
original English versions. The difference was particularly 
salient for the Extraversion and Openness subscales of the 
BFI. Given that the BFI-2 is an updated version of the BFI, 
it is important to examine whether the BFI-2 will perform 
better than the BFI in Chinese populations. In addition, 
many previous translation and validation studies solely 
relied on convenient college student samples and reported 
incomplete information. For example, few studies examined 
the test–retest stability of Chinese personality measures, and 
even fewer examined criterion-related validity. Moreover, 
most imported scales only assess personality traits at the 
level of the broad Big Five, without differentiating among 
facet-level traits. Another concern is accessibility, given that 
many imported scales are commercially published and 
require licensing fees to use (e.g., the NEO-PI-R and NEO-
FFI). There is thus a clear need to validate a personality scale 
in the Chinese cultural context that hierarchically assesses 
the Big Five domains and their constituent facets, possesses 
good psychometric properties, and is publicly available to 
facilitate cross-cultural scientific communication.

Overview of the Present Research

We conducted two studies to develop and validate the 
Chinese BFI-2, and to examine its applicability in four 
diverse samples. Specifically, Study 1 primarily focused on 
validating the translation in a college student sample and a 
sample of employed adults. These samples are demographi-
cally similar to those commonly used in personality research 
and in the initial BFI-2 scale development studies (Soto & 
John, 2017). Study 2 tested whether the psychometric prop-
erties of the Chinese BFI-2 could be generalized to two less 
commonly studied populations in personality research: a 
sample of secondary school students and a clinical sample 
being treated for substance abuse. We report how we deter-
mined our sample size, all data exclusions, and all measures 
used in the study. All data (except that from the clinical 
sample), scripts, and measures used in the study can be 
found on the Open Science Framework1.

Study 1

Study 1 was conducted with four main goals. The first was 
to adapt the BFI-2 into the Chinese language and cultural 
context. The second goal was to test the quality of this 
translation by examining its reliability and structural 

validity, and compare the factor loading patterns with those 
obtained from two U.S. samples. The third goal was to 
examine the convergent and discriminant validity of the 
Chinese BFI-2. The fourth goal was to examine criterion-
related validity. We aimed for at least 300 valid respon-
dents in each sample so that ratios between the number of 
items and sample sizes were at least 1:5. This study was 
approved by the institutional review board at Beijing 
Normal University.

Method

Scale Translation. Six steps were followed to ensure the 
accuracy of translation. In Step 1, the first two authors inde-
pendently translated the English language BFI-2 into Chi-
nese. Nonredundant items from the original BFI were also 
translated as potential replacement items. In Step 2, the first 
three authors checked translations from Step 1 and dis-
cussed each item in-depth to select the most appropriate 
translation. When the two translations of a certain item 
were considered equally good, both were retained. In Step 
3, the fourth author, who holds a PhD in personality psy-
chology from a U.S. university and is fluent in both English 
and Mandarin Chinese, independently back-translated the 
candidate Chinese BFI-2 items into English. In Step 4, the 
first author checked for discrepancies between the original, 
English language BFI-2 and the back-translated BFI-2, and 
modified some Chinese BFI-2 item translations to resolve 
potential misunderstandings. In Step 5, two bilingual PhD 
candidates in psychology at a U.S. university further com-
pared the Chinese translation from Step 4 with the original, 
English language BFI-2 and made some minor adjustments 
to make the Chinese translations easier to understand. 
Finally, in Step 6, the first author and the third author 
reviewed and finalized a set of 96 candidate Chinese BFI-2 
items. This included the 60 item translations that the first 
two authors considered most promising, together with 36 
potential backup items. Among the 36 backup items, about 
2/3 of them were alternative translations that we considered 
usable but not as good as the first 60 translations and the 
remaining ones were from the BFI. They were included just 
in case that some items we considered the best did not per-
form well empirically. It was found that the first 60 items 
performed well, and that substituting alternative item trans-
lations would not consistently improve the BFI-2 scales’ 
basic psychometric characteristics (in terms of item-total 
correlations and reliability). Therefore, the first 60 items 
were retained as the final Chinese BFI-2 (see the appendix 
for the full scale), and all analyses presented below were 
based on these 60 items.

Participants and Procedures

College Sample. As part of their final project, undergraduate 
students (n = 96) enrolled in the third author’s course on 
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psychological testing at a Chinese university reached out to 
10-20 of their friends and asked them to complete a person-
ality survey. After their friends agreed, they sent the survey 
(through the Chinese survey platform www.wjx.cn) con-
taining all measures reported below. To incentivize partici-
pants, they were offered the opportunity to know about their 
assessment results (e.g., personality scores, relative posi-
tions in the sample, and what these scores mean) from their 
friends if participants were interested. Students responsible 
for data collection were instructed to anonymize the sur-
veys before they turned them in. In total, 1,290 college stu-
dents responded. To ensure that our results were based on 
valid responses, we embedded four quality check items 
(e.g., Please choose “Agree”) throughout the survey and 
used these items to screen out inattentive respondents.2 
After excluding respondents who missed more than 1 out of 
4 quality check items, 1,194 participants were retained in 
the final sample. This included 470 males and 724 females 
spreading across China, with more than 200 cities and 50 
college majors represented. These students ranged in age 
from 17 to 28, with most between the ages of 18 and 21 
years (Mage = 19.46, SDage = 1.46).

Adult Employee Sample. Forty-one human resources manag-
ers representing 41 different organizations disseminated the 
survey through the online platforms QQ and Wechat every 
workday morning for 5 days and encouraged employees to 
complete the survey. Employees were told that their 
responses would help their human resources department 
develop personnel selection tools in the future. All responses 
were anonymous. In total, 603 employees responded. After 
excluding respondents who missed more than 1 out of 4 
quality control items, 486 participants were retained in the 
final sample. This included 195 males and 291 females rep-
resenting a total of 41 organizations. The participants 
ranged in age from 18 to 80 years, with most in their 20s 
and 30s (Mage = 29.38, SDage = 8.88).

U.S. comparison samples. To compare the psychometric 
properties of the Chinese BFI-2 with the original, English 
language BFI-2, we reanalyzed the internet (n = 1,000) 
and college student (n = 470) validation samples from 
Study 3 of Soto and John (2017). There were 500 males 
and 500 females in the internet sample, and 146 males 
and 313 females in the college student sample (11 partici-
pants in the latter sample did not report their gender). The 
internet sample was diverse in terms of age (Mage = 29.25, 
SDage = 12.17), and most participants in the college sample 
were between the ages of 18 and 25 years (Mage = 21.68, 
SDage = 3.26). Overall, the U.S. internet sample is demo-
graphically comparable to the Chinese employee sample, 
and the U.S. college sample is comparable to the Chinese 
college sample.

Measures

In addition to the BFI-2, participants in the Chinese stu-
dent and employee samples also completed an alternative, 
forced-choice measure of the Big Five personality traits 
(Brown & Maydeu-Olivares, 2011), as well as measures of 
their parents’ education level, subjective well-being 
(Diener et al., 1985), perceived stress (Cohen et al., 1983), 
depression (Norton, 2007), aggression (Buss & Perry, 
1992), physical health (Schat et al., 2005), dark personal-
ity (Jonason, & Webster, 2010), childhood maltreatment 
experience (Straus et al., 1998), game addiction (Lemmens 
et al., 2009), job satisfaction, organizational status (home-
made), counterproductive work behavior (Spector et al., 
2010), organizational citizenship behavior (Spector et al., 
2010), and job performance. Descriptive details (e.g., 
response options, reliability, sample items) about each 
scale can be found in the online supplementary Table S1. 
We also examined the structural validity of these criterion 
measures in each sample and model fit information can be 
found in the online supplementary Table S2.

Statistical Analyses

In addition to basic psychometric analyses (e.g., Cronbach’s 
α, observed correlations), we used exploratory structural 
equation modeling (ESEM; Asparouhov & Muthén, 2009) 
to examine the domain-level structure of the Chinese BFI-2 
while accounting for the nontrivial cross-loadings consis-
tently found in personality measures (Danner et al., 2021). 
We also conducted confirmatory factor analysis (CFA) to 
investigate the intended three-facet structure of each domain 
and cross-cultural measurement invariance.

The domain-level structural analyses aimed to examine 
whether the Big Five factors could be recovered and were 
performed to both item-level (individual items served as 
indicators of the Big Five domains) and facet-level data 
(facet scores served as indicators of the Big Five domains). 
At the item level, we first fitted an ordinary oblique ESEM 
model where all items were allowed to load on all five 
domain factors. These factors were rotated toward a 60 × 5 
target matrix in which the positions of primary loadings 
were left unspecified and the positions of cross-loadings 
were set to zero. Because half of the BFI-2 items were nega-
tively worded, we also fitted an ESEM model that included 
a negative wording factor alongside the five domain factors 
(ESEMNW). The rationale for this model is that many stud-
ies have found that negatively worded items may distort the 
structural validity of a measure (see Weijters & Baumgartner, 
2012, for an excellent summary and discussion), especially 
in populations with lower reading ability (Gnambs & 
Schroeders, 2020) or from non-English-speaking countries 
(Zhang, Luo, et al., 2020). We therefore examined whether 
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explicitly modelling a negative wording factor could help 
recover the Big Five factors. In the ESEMNW, the previous 
target matrix was used for rotation. In addition, all nega-
tively worded items were specified to load on a negative 
wording method factor. The negative wording factor was 
constrained to be orthogonal to the five domain factors, and 
the correlations among the five domain factors were freely 
estimated.3 All items were treated as categorical and the 
estimator weighted least square mean and variance adjusted 
was used. In the facet-level ESEM, the observed facet scale 
scores were treated as continuous indicators and maximum 
likelihood estimation was used. Paralleling the item-level 
analysis, the factors were rotated toward a 15 × 5 target 
matrix with unspecified primarily loadings and secondary 
loadings set to zero. To comprehensively evaluate model 
fit, we report chi-square, comparative fit index (CFI), 
Tucker–Lewis index (TLI), and root mean square error of 
approximation (RMSEA) fit statistics. Tucker’s congru-
ence coefficient (TCC) was adopted to quantify the simi-
larity between factor loading patterns across samples. TCC 
values between .85 and .94 indicate that the factors identi-
fied in two samples can be considered fairly similar, and 
values above .95 mean that the factors can be considered 
essentially identical (Lorenzo-Seva & Ten Berge, 2006).

The facet-level structural analyses aimed to confirm the 
three-facet structure of each domain. Specifically, we fitted 
the following seven models to each domain: (a) a single-
factor model where all items loaded on a single domain fac-
tor (M1); (b) a single-factor plus acquiescence model 
where, in addition to the single domain factor, an orthogo-
nal acquiescence factor was estimated with all loadings of 
positively worded items fixed to 1.00 and those of nega-
tively worded items fixed to −1.00 (after reverse-coding the 
negatively worded items; M2); (c) a single-factor plus neg-
ative wording model where, in addition to the single domain 
factor, an orthogonal negative wording factor was estimated 
with all negatively worded items loading on it (M3); (d) a 
correlated two-factor model where positively worded items 
and negatively worded items loaded on two separate factors 
(M4); (e) a correlated three-facet model where the items of 
each facet scale loaded on their intended facet (M5); (f) a 
correlated three-facet model plus acquiescence where an 
additional orthogonal acquiescence factor was estimated 
(M6); (g) a correlated three-facet plus negative wording 
model where an additional orthogonal negative wording 
factor was estimated (M7). In evaluating these models, we 
focused on relative fit among different models because cut-
offs for categorical factor analysis are still under debate 
(Xia & Yang, 2019).

We also examined whether the BFI-2 was invariant 
across the two languages by comparing the U.S. college stu-
dent sample with the Chinese college student sample, and 
the U.S. internet sample with the Chinese working adult 
sample. The measurement invariance testing procedure for 

categorical data proposed by Wu and Estabrook (2016) was 
adopted because the traditional approach (establishing a 
baseline model and then imposing increasing restrictions 
on loadings and thresholds) is dependent on how the base-
line threshold model is identified with regard to the scales 
of latent continuous variables. Imposing seemingly the 
same parameter constraint (e.g., constraining loadings to 
be the same across groups) on the same baseline model 
identified in different ways may in fact lead to different 
models and thus lead to very different conclusions, which 
is an important but rarely discussed issue before Wu and 
Estabrook (2016). The Wu–Estabrook approach circum-
vented the dependence on model identification strategies 
by testing the invariance of thresholds first and then factor 
loadings. It is beyond the scope of the current study to 
expand on the technical details of the approach. Interested 
readers are strongly recommended to first refer to Svetina 
et al. (2020) for a tutorial and then Wu and Estabrook 
(2016) for the core details. We followed the cutoffs specifi-
cally proposed by G. W. Cheung and Rensvold (2002) such 
that invariance would be indicated by ΔRMSEA ≤ .01 and 
ΔCFI ≥ −.01.

All criterion measures were scored by taking the aver-
age of all items after reverse coding. Aside from presenting 
bivariate correlations for criterion-related validity, we also 
regressed all criteria on either the Big Five factors or the 15 
facets to study the unique contribution of each domain/
facet via path models. Standardized regression coefficients 
can be found in the online supplementary Tables S9 to S13. 
ESEMs were performed in Mplus 8.0 (Muthén & Muthén, 
1998-2017) and all other analyses (e.g., descriptive statis-
tics, reliability, criterion correlations, path analyses, CFA) 
were conducted in R 4.0.0 (R Core Team, 2020) primarily 
using psych 2.0.9 (Revelle, 2017) and lavaan 0.6-7 
(Rosseel, 2012). Effect size for measurement noninvari-
ance was calculated using the R package dmacs 0.1.0 
(Dueber, 2019).

Results and Discussion

Descriptive Statistics. Means and standard deviations of the 
Big Five domains and their facets for the two Chinese sam-
ples and the two U.S. samples are shown in Table 1. As can 
be seen from the table, the mean personality profile of the 
Chinese college students was very similar to that of the U.S. 
college student sample (column-vector r = .88), and the 
mean profile of the Chinese adult employee sample was 
also similar to that of the U.S. internet sample (r = .73). 
The two Chinese samples also had very similar mean per-
sonality profiles (r = .84). One noteworthy cultural differ-
ence was that the standard deviations of all domains and 
facets in the two Chinese samples (MSD = 0.70 and 0.66) 
were consistently smaller than their corresponding U.S. 
counterparts (MSD = 0.75 and 0.88). The difference may be 
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explained by the findings that Chinese respondents were 
more likely to endorse the middle option (endorsement 
rateCN = 27% and 28%; endorsement rateU.S. = 20% and 
17%) and less likely to endorse the two extreme options 
(endorsement rateCN = 17% and 18%; endorsement rateU.S. 
= 25% and 34%) than American respondents.

Reliability. Cronbach’s αs for the 5 domains and the 15 fac-
ets can be found in Table 1. At the domain level, the Chi-
nese BFI-2 in general showed good internal consistency in 
the college sample (M = 0.84, 0.79-0.87) and the employee 
sample (M = 0.84, 0.81-0.86) comparable to that in the 
U.S. college sample (M = 0.86, 0.83-0.89) and internet 
sample (M = 0.86, 0.82-0.90). At the facet level, reflecting 
the brevity of the 4-item facet scales compared with the 
12-item domain scales, reliabilities were relatively lower 
but most were still above 0.60 in both of the two Chinese 
samples (M = 0.73 and 0.71) and the two U.S. samples 
(M = 0.75 and 0.75). The shape of the reliability profiles 
was also very similar between demographically similar 
samples (rcollege-college = 0.65, rinternet-employee = 0.69) and 
between the two Chinese samples (r = .94). In general, the 
scores derived from the Chinese BFI-2 had comparable reli-
abilities to those of the original U.S. samples.

Structural Validity
Domain-level structure. Standardized factor loadings for 

item-level ESEM and ESEMNW in each sample can be 
found in the online supplementary Tables S3 to S4. The 
facet-level loadings are presented in Table 2. Model fit, 
Tucker’s congruence coefficients, and model-based inter-
factor correlations are displayed in Table 3 to 5.

Regarding item-level results, two patterns were clear. 
First, the ordinary ESEM displayed very similar and ade-
quate fit in the two Chinese samples and the two U.S. 
samples. The majority of the items had moderate to large 
loadings on their intended primary factors. Factor loading 
patterns between the Chinese college sample and the U.S. 
college sample were similar, with congruence coefficients 
ranging from .88 to .95. The patterns were also similar 
between the Chinese employee sample and the U.S. inter-
net sample, with congruence ranging from .87 to .94. The 
Chinese college sample and employee sample also dis-
played very similar loading patterns, with congruence 
ranging from .92 to .97. However, we noted that there 
were several substantial cross-loadings (absolute values 
greater than .30) in the employee sample. For example, 
four agreeableness items cross-loaded on neuroticism and 
three neuroticism items cross-loaded on conscientious-
ness. Interestingly, all seven of these cross-loading items 
were negatively worded.

Relatedly, a second clear pattern was that, compared 
with ESEM, ESEMNW substantially improved model fit in 
all samples (ΔCFI = .03, ΔTLI = .03, ΔRMSEA = −.01). 

Moreover, modeling the negative wording method factor 
reduced the size of cross-loadings and slightly increased 
primary loadings in the employee sample, thereby making 
the loading patterns between the U.S. internet sample and 
the Chinese employee sample more similar, with congru-
ence now ranging from .89 to .94. The addition of the nega-
tive wording factor had almost no impact on primary 
loadings (an average decrease of .01) in the Chinese student 
sample. An inspection of loadings on the negative wording 
factor revealed that individual differences in responding to 
negative items exerted a stronger influence on loadings in 
the employee sample than in the college student sample 
(Mean loadings = .31 and .26). Model-based interfactor 
correlations were generally low in both models across sam-
ples (mean absolute rs of .04-.28), indicating good distinc-
tion among the five factors.

As for facet-level ESEM, it fitted the data very well in all 
four samples (CFI = .97-.99, TLI = .91-.98, RMSEA = 
.03-.06). Moreover, the Big Five factors were very well 
recovered in the two Chinese samples and the two U.S. 
samples. All facets loaded substantially on their intended 
factors. In the Chinese college student sample, there were 
only two cross-loadings greater than .30. In the employee 
sample, there were four cross-loadings just above .30. 
Loading patterns were almost identical between the Chinese 
employee sample and the U.S. internet sample (with con-
gruence coefficients ranging from .96 to .98), and between 
the Chinese and U.S. college samples (with congruence 
ranging from .95 to .98). Model-based interfactor correla-
tions were slightly higher than those found in item-level 
models (with mean absolute rs of .05-.39), but still demon-
strated good distinction among the five factors.

Facet-Level Structure. We expected that the BFI-2 would 
show a robust multidimensional structure not only at 
domain level but also at the facet level within each domain. 
Results from a series of CFA models confirmed this hypoth-
esis. For the sake of space, detailed model fit information 
for M1 to M7 can be found in the online supplementary 
Table S5 and standardized factor loadings for M5 to M7 can 
be found in online supplementary Table S6.

These models revealed several noteworthy findings. 
First, consistent with the BFI-2’s multifacet design, all 
models that did not differentiate among facets (M1-M4) did 
not fit the data well across the five domains and the two 
samples, evidencing multidimensionality within each Big 
Five domain. Second, modeling the three facets within each 
domain substantially improved fit. For extraversion, the 
three models (M5-M7) that differentiated among facets dis-
played similarly good fit to the data in both the college stu-
dent and adult employee samples, regardless of whether 
the models accounted for acquiescence or negative item 
wording effects. Factor loadings were moderate to large 
(Msoc = .77, Mast = .64, Meng = .70) and very similar 
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across the three models and the two samples. For agreeable-
ness, a pure three-facet model did not fit the data well across 
the two samples (CFI = .87 and .89; TLI = .83 and .86; 
RMSEA = .12 and .13). Modeling an additional acquies-
cence factor (M6) improved fit substantially (ΔCFI = .03 
and .05; ΔTLI = .03 and .05; ΔRMSEA = −.01 and −.02) in 
both samples. Modeling a negative wording factor had 
effects similar to modeling an acquiescence factor in the 
college sample (ΔCFI = .04; ΔTLI = .04; ΔRMSEA = 
−.02), but improved the fit in the adult employee sample 
even more effectively (ΔCFI = .06; ΔTLI = .08; ΔRMSEA 
= −.04). Despite fit differences across models, factor 

Table 2. Transposed Standardized Factor Loadings From Facet-Level ESEM.

Sample Factor SOC AST ENG COM REP TRU ORG PRO RES ANX DEP EMO INT AES CRE

U.S. 
internet

E .86 .62 .69 .14 −.18 .07 −.05 .12 −.04 −.01 −.29 .20 −.05 −.07 .15
A .05 −.25 .20 .77 .74 .63 −.06 .00 .17 .02 −.02 −.05 −.01 .08 .01
C −.13 .19 .08 .06 .14 −.11 .77 .80 .67 .11 −.10 −.09 −.04 −.06 .01
N −.01 −.08 −.02 .19 −.06 −.23 .03 −.02 −.07 .86 .67 .82 .02 .06 −.08
O −.12 .19 .05 .07 .02 −.01 −.08 .03 −.04 .01 .02 −.04 .75 .67 .65

U.S. college E .90 .59 .70 .13 −.27 .12 −.08 .17 −.02 .00 −.25 .14 .04 −.08 .10
A .02 −.24 .20 .76 .66 .71 .00 −.04 .12 .06 −.11 −.07 .01 .12 −.03
C −.12 .19 .09 .07 .13 −.14 .70 .74 .69 .17 −.17 −.13 .09 −.08 −.06
N −.01 −.08 −.02 .20 −.11 −.21 .02 −.07 −.05 .85 .60 .76 .01 .12 −.15
O −.04 .19 .00 .11 .08 −.06 −.04 −.03 .06 −.08 .06 .01 .66 .66 .69

CN college E .85 .56 .61 .31 −.20 .07 −.07 .07 .05 −.12 −.16 .29 −.03 −.09 .23
A .09 −.16 .18 .61 .68 .63 −.11 .01 .35 .11 −.02 −.23 −.05 .10 −.05
C −.14 .23 .08 .11 .14 −.05 .80 .77 .49 .04 −.01 −.08 −.04 −.16 .12
N .01 −.06 −.14 .17 −.08 −.23 .01 −.06 .02 .84 .80 .60 −.04 .15 −.08
O −.07 .21 .12 .02 .07 −.05 −.05 −.04 .05 .00 .04 −.06 .77 .62 .59

CN 
employee

E .71 .51 .63 .21 −.22 .01 −.07 .18 −.03 −.12 −.31 .31 .01 −.06 .29
A .02 −.32 .28 .69 .55 .65 −.10 .07 .30 .14 −.13 −.16 −.03 .15 −.04
C −.05 .28 .04 .12 .20 .01 .83 .75 .52 .00 .00 −.12 −.10 −.04 .09
N −.06 −.11 −.10 .21 −.13 −.30 .01 −.06 −.04 .82 .65 .66 −.06 .16 −.08
O .04 .22 .11 .03 .19 −.04 −.01 −.11 .09 .02 .04 −.11 .84 .59 .56

CN 
substance 
use

E .73 .33 .54 .15 −.11 .08 −.01 .15 −.07 −.10 −.14 .17 −.01 −.05 .20
A .04 −.17 .20 .71 .63 .67 −.01 .12 .20 .09 .03 −.26 −.01 .07 −.01
C −.18 .29 .12 .16 .10 −.12 .72 .62 .34 −.03 .01 −.17 −.15 −.02 .23
N −.03 −.13 −.05 .16 −.12 −.18 −.06 −.06 −.25 .66 .81 .52 −.03 .09 .01
O −.07 .22 .12 .01 .06 .03 .05 −.02 .15 −.02 .02 −.01 .85 .60 .45

CN 
teenager 
T1

E .90 .49 .67 .19 −.19 .10 −.06 −.04 .12 −.06 −.15 .16 .02 −.05 .18
A .05 −.15 .16 .70 .61 .64 −.04 −.03 .26 .14 .01 −.38 .01 .06 −.10
C −.15 .15 .08 .17 .07 −.06 .76 .72 .51 .10 −.16 .01 .15 −.13 .06
N .01 −.10 −.04 .12 −.19 −.15 .05 −.08 .00 .83 .66 .55 .03 .17 −.20
O −.02 .20 .02 −.06 .06 .03 .04 .00 .04 .00 .09 −.07 .52 .72 .48

CN 
teenager 
T2

E .76 .52 .75 .24 −.14 .06 −.06 −.06 .10 −.11 −.21 .27 −.04 −.04 .22
A .03 −.23 .25 .60 .62 .62 −.01 −.01 .23 .12 −.01 −.27 .05 .06 −.10
C −.18 .28 .00 .17 .07 .01 .67 .60 .61 .09 −.20 .01 .08 −.09 .01
N −.07 −.04 −.02 .10 −.12 −.20 −.02 −.17 .05 .82 .65 .65 .04 .10 −.11
O .02 .15 .06 .00 .07 −.02 .04 .09 −.03 −.02 .12 −.07 .72 .64 .61

Note. ESEM = exploratory structural equation modeling; E = extraversion; A = agreeableness; C = conscientiousness; N = neuroticism; O = 
openness; SOC = sociability; AST = assertiveness; ENG = energy; COM = compassion; REP = respectful; TRU = trust; ORG = organization; 
PRO = productiveness; RES = responsibility; ANX = anxiety; DEP = depression; EMO = emotionality; Int = intellectual curiosity; AES = aesthetic 
sensitivity; CRE = creative imagination.

loadings were moderate to large (Mcom = .66, Mrep = .62, 
Mtru = .57) and similar across models and samples. Similar 
patterns were also observed for conscientiousness and neu-
roticism such that either modeling an acquiescence or a neg-
ative wording factor improved model fit substantially 
compared with M5, with moderate to large item loadings on 
the facet factors. For openness, M5 to M7 fitted the data well 
according to their absolute values. Relatively speaking, M7 
showed the best fit across the two samples (CFI = .98 and 
.98; TLI = .96 and .97; RMSEA = .08 and .07). Again, fac-
tor loadings were moderate to large (Mint = .58, Maes = .77, 
Mcre = .77) and very similar across models and samples.
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Table 3. Model Fit.

Model Sample Chi-square df CFI TLI RMSEA

ESEM item U.S. internet 6458.41 1480 .878 .854 .058
U.S. college 3903.16 1480 .862 .835 .059
CN college 9039.88 1480 .845 .815 .065
CN employee 3688.85 1480 .881 .858 .055
CN substance use 3045.55 1480 .934 .921 .037
CN teenager T1 2533.27 1480 .854 .826 .047
CN teenager T2 2775.94 1480 .864 .837 .052

ESEMNW item U.S. internet 5234.17 1450 .907 .887 .051
U.S. college 3393.27 1450 .889 .865 .053
CN college 7604.54 1450 .874 .846 .060
CN employee 31.80 1450 .911 .892 .048
CN substance use 2737.05 1450 .946 .934 .034
CN teenager T1 2276.98 1450 .886 .861 .042
CN teenager T2 2464.66 1450 .893 .870 .047

ESEM facet U.S. internet 75.10 40 .994 .984 .030
U.S. college 128.11 40 .967 .914 .068
CN college 215.24 40 .970 .932 .061
CN employee 68.73 40 .991 .976 .038
CN substance use 97.07 40 .987 .966 .043
CN teenager T1 54.25 40 .990 .974 .033
CN teenager T2 64.36 40 .984 .958 .044

Note. ESEM = exploratory structural equation modeling; ESEMNW = ESEM with a negative wording factor; CFI = comparative fit index;  
TLI = Tucker–Lewis index; RMSEA = root mean square error of approximation; df = degrees of freedom.

Table 4. Tucker’s Congruence Coefficients Among All Possible Pairs.

Sample pair

ESEM item ESEMNW item ESEM facet

E A C N O E A C N O E A C N O

U.S. internet college .93 .91 .95 .96 .96 .93 .90 .95 .95 .96 .97 .96 .98 .97 .99
U.S. internet employee .94 .90 .87 .89 .93 .94 .89 .93 .92 .94 .97 .96 .97 .98 .96
U.S. internet substance .88 .85 .45 .78 .74 .87 .84 .78 .87 .87 .97 .97 .93 .95 .96
U.S. internet adolescent 1 .89 .81 .81 .91 .82 .91 .84 .90 .92 .90 .97 .95 .97 .97 .96
U.S. internet adolescent 2 .90 .81 .90 .89 .90 .90 .86 .90 .93 .91 .97 .96 .97 .98 .98
U.S. college–college .92 .88 .91 .95 .95 .92 .89 .92 .95 .95 .96 .95 .95 .97 .98
U.S. college–employee .93 .90 .83 .89 .93 .92 .90 .90 .92 .93 .96 .97 .94 .99 .96
U.S. college–substance .87 .85 .44 .79 .74 .87 .84 .78 .87 .87 .97 .97 .88 .94 .95
U.S. college–adolescent 1 .88 .83 .81 .92 .81 .90 .85 .90 .92 .88 .97 .95 .97 .98 .96
U.S. college-adolescent 2 .89 .78 .90 .89 .90 .89 .86 .90 .93 .90 .95 .97 .97 .99 .97
College–employee .97 .95 .93 .92 .97 .98 .95 .96 .96 .97 .98 .97 .99 .99 .99
College–substance .92 .86 .85 .64 .91 .93 .87 .89 .88 .91 .96 .98 .97 .96 .98
College–adolescent 1 .93 .90 .88 .94 .87 .96 .93 .94 .95 .92 .98 .98 .97 .98 .96
College–adolescent 2 .95 .89 .93 .90 .94 .95 .93 .93 .94 .94 .98 .98 .95 .98 .98
Employee–substance .92 .93 .73 .92 .79 .92 .90 .81 .91 .87 .97 .97 .96 .95 .98
Employee–adolescent 1 .91 .88 .94 .93 .86 .94 .90 .94 .94 .92 .94 .95 .94 .98 .94
Employee–adolescent 2 .94 .86 .89 .93 .93 .93 .91 .91 .93 .92 .96 .97 .94 .98 .96
Substance–adolescent 1 .94 .86 .73 .86 .85 .91 .84 .76 .89 .88 .96 .98 .90 .94 .94
Substance–adolescent 2 .94 .87 .59 .88 .81 .93 .90 .79 .89 .86 .96 .98 .89 .94 .96
Adolescent 1–adolescent 2 .97 .80 .90 .92 .94 .97 .93 .95 .94 .96 .98 .99 .98 .98 .97
Average .92 .87 .81 .89 .88 .92 .89 .89 .92 .91 .97 .97 .95 .97 .97

Note. ESEM = exploratory structural equation modeling; ESEMNW = ESEM with a negative wording factor.
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In sum, these results indicate that the Chinese BFI-2 
showed a clear Big Five structure, as well as a three-facet 
structure within each domain that closely paralleled the 
English language BFI-2. The results also show that account-
ing for individual differences in how participants responded 
to negatively worded items helps further clarify these 
structures.

Measurement Invariance. As the model with three correlated 
factors plus an orthogonal negative wording factor dis-
played the best fit to the data across samples and personality 
domains, we tested measurement invariance based on this 
model. In line with Steenkamp and Maydeu-Olivares 
(2020), factor loadings on the negative wording factor were 
freely estimated because we were only interested in the sub-
stantive personality facets. Model fit results are shown in 
Table 6.

Across the two pairs of samples (Chinese college vs. 
U.S. college samples, Chinese employee vs. U.S. internet 
samples), several patterns are noteworthy. First, all but one 

chi-square changes were significant, which is not surprising 
given our large sample size. Second, CFI and TLI indicated 
good fit of all models for the five personality factors. Most 
important, none of the changes in model fit exceeds the rec-
ommended cutoffs. We also calculated the dmac index (Nye 
& Drasgow, 2011) to quantify the degree of item-level mea-
surement noninvariance. According to the empirically 
derived cutoff (Nye et al., 2019), dmac for most items was 
very small, with only one openness item (“Is curious about 
many different things”) displayed a large effect size between 
the Chinese working adult sample and the U.S. internet 
sample. Details about these effect sizes can be found in the 
online supplementary Table S19. In sum, the BFI-2 is 
largely invariant across the two cultures.

Convergent and Discriminant Validity. Table 7 presents corre-
lations for the test of convergent and discriminant validity 
with the Forced-Choice Five-Factor Model (FCFFM) 
scales. This table shows that the BFI-2 domain scores dis-
played moderate to strong convergence with the FCFFM 

Table 5. Interfactor Correlations Among the Big Five Factors.

Model Sample AC AE AN AO CE CN CO EN EO NO

Manifest US1 .28 .14 −.29 .15 .22 −.30 −.02 −.34 .20 −.06
US2 .28 .09 −.31 .26 .27 −.34 .14 −.36 .21 −.10
CN1 .44 .27 −.39 .16 .30 −.38 .17 −.32 .33 −.07
CN2 .51 .20 −.43 .33 .40 −.54 .35 −.44 .40 −.31
CN3 .59 .35 −.57 .35 .46 −.64 .51 −.44 .45 −.40
CN41 .39 .20 −.43 .08 .34 −.34 .32 −.34 .30 −.10
CN42 .41 .18 −.45 .11 .40 −.41 .30 −.26 .31 −.09

ESEM item US1 .18 .09 −.18 .14 .16 −.26 .05 −.25 .17 −.02
US2 .21 .06 −.17 .20 .18 −.22 .15 −.27 .14 −.04
CN1 .21 .05 −.22 .16 .18 −.33 .22 −.21 .19 −.06
CN2 .21 .05 −.22 .16 .18 −.33 .22 −.21 .19 −.06
CN3 .33 .21 −.32 .32 .27 .08 .11 −.07 .15 −.46
CN41 .11 −.02 −.24 .09 .19 −.15 .22 −.18 .16 −.07
CN42 .24 .09 −.15 .07 .24 −.20 .24 −.04 .16 −.05

ESEMNW 
item

US1 .16 .09 −.15 .14 .15 −.24 .04 −.26 .16 −.01
US2 .19 .05 −.15 .19 .17 −.19 .14 −.26 .14 −.02
CN1 .21 .04 −.20 .15 .17 −.32 .21 −.20 .18 −.05
CN2 .21 .04 −.20 .15 .17 −.32 .21 −.20 .18 −.05
CN3 .24 .17 −.38 .28 .12 −.42 .29 −.20 .23 −.29
CN41 .15 .01 −.19 .03 .15 −.21 .30 −.22 .20 −.02
CN42 .21 .06 −.20 .06 .23 −.22 .23 −.08 .17 −.04

ESEM-Facet US1 .27 .09 −.27 .12 .21 −.29 .04 −.31 .21 −.06
US2 .28 .04 −.26 .24 .23 −.30 .19 −.33 .19 −.09
CN1 .37 .09 −.32 .16 .23 −.40 .28 −.28 .30 −.11
CN2 .36 −.02 −.27 .27 .26 −.55 .45 −.32 .24 −.34
CN3 .51 .14 −.56 .37 .31 −.58 .59 −.34 .38 −.48
CN41 .35 .09 −.30 .05 .22 −.33 .40 −.36 .28 −.12
CN42 .33 .02 −.35 .06 .27 −.39 .38 −.26 .28 −.13

Note. ESEM = exploratory structural equation modeling; ESEMNW = ESEM with a negative wording factor; US1 = U.S. internet sample;  
US2 = U.S. college sample; CN1 = Chinese college sample; CN2 = employee sample; CN3 = substance use sample; CN41 = adolescent sample at 
T1; CN42 = adolescent sample at T2.



Zhang et al. 11

scores (rE = .74, rC = .73, rA = .48, rN = .76, rO = .57). The 
relatively low convergent validity for agreeableness and 
openness likely reflects differences in content coverage 
between the BFI-2 and the FCFFM. Specifically, most 
agreeableness items in the FCFFM focused on compassion 
for other people (r = .49 with the BFI-2 compassion facet), 
rather than respectfulness (r = .29) or trust (r = .36). Simi-
larly, most openness items in the FCFFM focused on cre-
ativity (r = .62 with the BFI-2 creative imagination facet) 
and intellectual curiosity (r = .53), rather than aesthetic 
sensitivity (r = .23). As for discriminant validity, BFI-2 
agreeableness (absolute r = .19-.36), conscientiousness 
(absolute r = .20-.43), neuroticism (absolute r = .27-.28), 
and openness (absolute r = .01-.33) showed low to moder-
ate correlations with the other four domain scores in the 
FCFFM. BFI-2 extraversion had a relatively large correla-
tion with FCFFM agreeableness (r = .57); however, this 

Table 6. Measurement Invariance.

Domain Level of MI Chi-square df CFI TLI RMSEA ΔChi-square p ΔCFI ΔTLI ΔRMSEA

U.S. college students versus CN college students
E Configural 862.31 90 .961 .942 0.102  

Threshold 963.70 114 .957 .950 0.095 64.144 <.001 −.004 .008 −.007
Metric 1120.72 123 .949 .945 0.099 93.502 <.001 −.008 −.005 .004

Aa Configural 648.32 70 .906 .853 .100  
Threshold 710.19 88 .899 .874 .092 44.562 <.001 −.007 .021 −.008
Metric 624.41 96 .914 .902 .081 11.429 0.179 .015 .028 −.011

C Configural 1291.81 90 .925 .890 .127  
Threshold 1423.75 114 .918 .905 .118 73.519 <.001 −.007 .015 −.009
Metric 1314.27 123 .925 .920 .108 20.186 .017 .007 .015 −.010

N Configural 781.78 90 .964 .948 .096  
Threshold 852.77 114 .962 .956 .088 45.862 0.05 −.002 .008 −.008
Metric 887.73 123 .961 .958 .086 44.343 <.001 −.001 .002 −.002

O Configural 556.80 90 .972 .959 .079  
Threshold 626.32 114 .969 .964 .074 45.262 .005 −.003 .005 −.005
Metric 673.56 123 .967 .964 .073 40.511 <.001 −.002 .000 −.001

U.S. internet sample versus CN working adults
E Configural 606.90 90 .966 .951 .088  

Threshold 721.39 114 .960 .954 .085 82.139 <.001 −.006 .003 −.003
Metric 775.46 123 .957 .954 .085 51.292 <.001 −.003 .000 .000

A Configural 453.10 90 .965 .948 .074  
Threshold 559.54 114 .956 .950 .073 84.463 <.001 −.009 .002 −.001
Metric 633.98 123 .950 .946 .075 54.395 <.001 −.006 −.004 .002

C Configural 917.32 90 .948 .924 .111  
Threshold 1045.28 114 .941 .932 .105 101.481 <.001 −.007 .008 −.006
Metric 1028.70 123 .943 .939 .100 40.599 <.001 .002 .007 −.005

N Configural 716.43 90 .968 .952 .097  
Threshold 823.73 114 .963 .957 .092 75.966 <.001 −.002 −.001 −.009
Metric 894.77 123 .960 .957 .092 57.159 <.001 −.003 .000 .000

O Configural 377.46 90 .976 .965 .066  
Threshold 464.86 114 .971 .967 .064 71.856 <.001 −.005 .002 −.002
Metric 501.93 123 .969 .967 .064 34.766 <.001 −.002 .000 .000

aAs no one chose “strongly disagree” for the item “Is respectful, treats others with respect” in the U.S. college student sample, we had to exclude this 
item before testing measurement invariance for ordinal data.

was still lower than its corresponding convergent validity 
(r = .74). Overall, these results support the convergent and 
discriminant validity of the Chinese BFI-2.

Criterion-Related Validity. Criterion-related validity coeffi-
cients for the BFI-2 are presented in Table 7 (college sam-
ple) and Table 8 (employee sample). Results for each 
criterion subscale are presented in the online supplementary 
Tables S7 to S8. We also present results from multiple 
regressions in which either the 5 domain scores or the 15 
facet scores were used to predict criteria in the online sup-
plementary Tables S10 to S11 so that interested readers can 
identify unique predictors for each criterion.

Generally, across the two samples, neuroticism, agree-
ableness, extraversion, and conscientiousness displayed 
significant associations with various psychological and 
behavioral outcomes, as well as mental and physical health 
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Table 7. Criterion-Related Validity (Chinese College Students).

Criterion

E A C N O

E SOC ASS ENG A COM REP TRU C ORG PRO RES N ANX DEP EMO O INT AES CRE

FC-E .74 .72 .54 .57 .30 .34 .10 .26 .20 .07 .22 .22 −.27 −.32 −.32 −.07 .28 .22 .08 .39
FC-A .57 .46 .45 .51 .48 .49 .29 .36 .43 .29 .36 .41 −.27 −.25 −.27 −.17 .33 .30 .12 .38
FC-C .15 −.03 .24 .20 .20 .14 .19 .14 .73 .70 .65 .40 −.28 −.18 −.25 −.26 .08 .09 −.06 .17
FC-N −.15 −.05 −.11 −.24 −.36 −.14 −.37 −.37 −.32 −.26 −.25 −.27 .76 .57 .60 .73 −.01 −.04 .09 −.09
FC-O .48 .30 .50 .43 .19 .23 .08 .15 .39 .29 .38 .29 −.28 −.30 −.27 −.14 .57 .53 .23 .62
Gender −.05 −.01 −.08 −.04 −.01 −.02 .02 −.02 −.03 −.03 −.07 .03 .19 .16 .11 .20 −.01 −.13 .17 −.12
Edu-F .12 .08 .10 .13 .03 .02 .02 .03 .04 .00 .06 .06 −.07 −.07 −.07 −.05 .17 .16 .12 .12
Edu-M .12 .09 .11 .11 .02 .03 .02 .00 .03 .00 .03 .04 −.04 −.06 −.04 −.01 .21 .19 .15 .15
SWB .27 .18 .21 .30 .22 .13 .17 .22 .24 .13 .26 .20 −.42 −.40 −.44 −.22 .09 .05 −.01 .18
PS −.30 −.14 −.25 −.37 −.31 −.18 −.26 −.31 −.39 −.27 −.39 −.30 .68 .57 .62 .51 −.12 −.10 .07 −.26
DE −.39 −.24 −.28 −.47 −.30 −.25 −.20 −.26 −.33 −.23 −.32 −.28 .50 .40 .55 .31 −.16 −.11 −.02 −.26
GA −.16 −.07 −.16 −.18 −.23 −.18 −.22 −.15 −.38 −.31 −.34 −.28 .09 .01 .10 .10 −.06 −.01 −.08 −.04
AG −.06 .01 .00 −.17 −.48 −.21 −.54 −.41 −.29 −.18 −.22 −.32 .48 .28 .37 .55 −.10 −.09 −.06 −.10
PH −.15 −.08 −.06 −.24 −.21 −.14 −.14 −.22 −.19 −.13 −.18 −.15 .40 .34 .39 .27 .01 .00 .09 −.08
CM .00 .03 −.02 −.03 −.08 −.07 −.07 −.05 −.12 −.09 −.12 −.09 .12 .08 .13 .09 .04 .04 .06 −.01
DT-MA .08 .11 .14 −.04 −.39 −.26 −.30 −.37 −.24 −.12 −.20 −.29 .15 .07 .12 .16 .04 .07 .05 −.03
DT-PP −.20 −.15 −.07 −.27 −.56 −.52 −.36 −.45 −.27 −.13 −.19 −.34 .18 .08 .19 .17 −.05 .02 −.02 −.11
DT-NA .24 .20 .28 .13 −.06 .05 −.08 −.13 −.02 .00 −.05 .00 .11 .06 .04 .16 .10 .07 .05 .12

Note. ||r|| ≥ .06 is statistically significant at α = .05. FC = forced choice; E = extraversion; A = agreeableness; C = conscientiousness; N = neuroticism; O = openness; 
Edu_F = father’s highest degree of education; Edu_M = mother’s highest degree of education; SWB = subjective well-being; PS = perceived stress; DE = depression; 
GA = game addiction; AG = aggression; PH = physical health (higher score means lower level of health); CM = childhood maltreatment; DT = dark triad; MA = 
Machiavellianism; PP = psychopathy; NA = narcissism.

Table 8. Criterion-related Validity (Adult Employee Sample).

Criterion

E A C N O

E SOC ASS ENG A COM REP TRU C ORG PRO RES N ANX DEP EMO O INT AES CRE

Gender −.01 .04 −.06 −.01 .03 .04 .01 .03 −.02 −.04 −.03 .03 .16 .15 .08 .16 −.01 −.09 .12 −.10
Age .07 .02 .15 .00 .06 .13 −.02 .02 .27 .19 .28 .19 −.10 −.11 −.10 −.04 −.08 −.07 −.11 .00
Income .19 .09 .29 .10 .05 .03 .06 .03 .24 .14 .24 .21 −.21 −.20 −.17 −.15 .18 .23 −.03 .27
JP .15 .04 .18 .16 .10 .10 .10 .04 .21 .18 .16 .20 −.10 −.11 −.13 −.03 .19 .18 .08 .20
Status .11 .06 .20 .03 −.09 −.04 −.07 −.10 .09 .09 .10 .03 −.03 −.09 −.04 .05 .05 .04 .00 .10
Jsat .19 .18 .13 .15 .26 .13 .21 .29 .21 .13 .21 .17 −.34 −.27 −.32 −.26 .12 .15 −.03 .20
OCB .34 .22 .31 .31 .42 .37 .33 .34 .40 .25 .41 .35 −.26 −.22 −.24 −.20 .32 .28 .17 .34
CWB −.09 −.04 −.02 −.16 −.46 −.24 −.47 −.43 −.35 −.23 −.29 −.37 .36 .24 .24 .40 −.17 −.17 −.06 −.19
SWB .24 .19 .19 .21 .15 .10 .07 .20 .20 .15 .23 .12 −.33 −.31 −.36 −.18 .10 .13 −.02 .15
PS −.31 −.15 −.35 −.28 −.33 −.11 −.32 −.38 −.40 −.27 −.35 −.41 .66 .57 .54 .54 −.27 −.30 −.05 −.33
DE −.42 −.23 −.32 −.50 −.39 −.22 −.36 −.38 −.40 −.26 −.34 −.41 .54 .41 .56 .40 −.29 −.31 −.05 −.37
AG −.15 −.06 −.08 −.24 −.52 −.22 −.58 −.49 −.40 −.26 −.33 −.44 .56 .36 .40 .61 −.26 −.24 −.15 −.23
PH −.15 −.06 −.12 −.19 −.19 −.08 −.23 −.17 −.17 −.10 −.13 −.22 .36 .33 .29 .29 −.15 −.18 −.02 −.18
DT-MA .06 .07 .16 −.08 −.41 −.30 −.33 −.38 −.27 −.15 −.22 −.34 .17 .11 .07 .23 −.07 −.01 −.08 −.05
DT-PP −.09 −.04 .02 −.18 −.58 −.48 −.45 −.49 −.32 −.17 −.24 −.43 .20 .07 .15 .27 −.21 −.14 −.20 −.16
DT-NA .21 .13 .21 .18 −.05 .05 −.08 −.10 −.05 .00 −.05 −.09 .05 .07 −.03 .07 .15 .16 .09 .11

Note. ||r|| ≥ .09 is statistically significant at α = .05. Jsat = job satisfaction; JP = job performance; OCB = organizational citizenship behavior; CWB = counterproductive 
work behavior; SWB = subjective well-being; PS = perceived stress; DE = depression; AG = aggression; PH = physical health; DT = dark triad; MA = Machiavellianism; 
PP = psychopathy; NA = narcissism.

measures, with both direction and magnitude as expected 
(details are presented in the supplement).

Regarding criterion measures that were sample-specific, 
in both the college student and the employee samples, all of 
the Big Five factors were significantly related to education/

school related outcomes and job outcomes consistent with 
our expectation (see the supplement for details).

Regression coefficients largely supported these trait-
criterion associations, although controlling for overlap 
between domain and facet traits reduced the strength of 
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some associations (see the online supplementary Tables 
S10-S11). In sum, the Chinese BFI-2 showed replicable 
criterion-related validities that were largely consistent with 
previous literature. These results indicate that the Chinese 
BFI-2 captures the Big Five traits’ nomological network of 
trait-criterion associations.

Study 2

Study 1 provided strong evidence for the psychometric 
soundness of the Chinese BFI-2 in a college student sample 
and an adult employee sample. However, it is unclear 
whether these findings would be extended to less-studied 
populations, such as young adolescents and clinical popula-
tions, for whom personality has been shown to be relevant 
to important life outcomes (Chernyshenko et al., 2018; 
Kotov et al., 2010; Poropat, 2009). Therefore, Study 2 was 
conducted to examine the performance of the Chinese 
BFI-2 in a sample of secondary school students and a sam-
ple of adults receiving treatment for substance abuse. We 
aimed for at least 300 valid respondents in each sample so 
that ratios between the number of items and sample sizes 
were at least 1:5. The study design and data collection pro-
cedure were approved by the institutional review board at 
Beijing Normal University.

Participants and Procedures

Substance Abuse Sample. Seven hundred and sixty-five 
respondents from two substance abuse treatment institu-
tions located in two Chinese cities were recruited. The cli-
ents in these institutions had a history of substance abuse 
that affected their functioning in everyday life. Staff mem-
bers familiar with psychological testing administered the 
printed questionnaires to respondents in group sessions. 
Participants were informed that their responses were anony-
mous and would only be used for research purpose. There 
were 138 respondents who completed 6th grade, 397 
respondents who completed 9th grade, 139 respondents 
who completed 12th grade, and 44 respondents who had 
some degree of college education, and 47 respondents who 
had a bachelor’s degree or above. Respondents ranged in 
age from 18 to 88 years, with most in their 30s or 40s (Mage 
= 37.57, SDage = 11.33). Due to privacy concerns, we did 
not collect information about respondents’ specific sub-
stance problems, nor about gender (because the clients at 
both institutions were predominantly men). There were 383 
respondents who missed more than 1 out of 8 quality con-
trol items.4 However, as the test conducted in this sample 
was intended to evaluate the performance of the Chinese 
BFI-2 in the lower educated and at-risk populations (and 
thus are likely to have more problems in concentrating and 
complying with the test instruction), we reported results 
based on the full sample in the manuscript and results based 

on the “cleaned” sample can be found in the online supple-
mentary Table S14 to S18.

Adolescent Sample. Three hundred and sixty-nine 10th-grade 
students were recruited from a high school in China. A psy-
chology teacher administered printed questionnaires during 
class. Three months later, the same questionnaires were 
administered to the same students for estimating test–retest 
reliability. Students were told that their aggregated responses 
to the personality questionnaire would be used as teaching 
material and the psychology teachers would teach them how 
to interpret their own assessment results. After excluding 
respondents who missed more than 1 out of 3 quality con-
trol items on both occasions, 315 respondents were retained. 
Most participants were 15 or 16 years old (M = 16.20, 
SD = 0.61), and the sample included an approximately 
equal number of boys (n = 152) and girls (n = 163).

Measures

To replicate the criterion-related validity associations 
obtained in Study 1, we assessed subjective well-being, per-
ceived stress, depression, aggression, physical health, dark 
triad, and childhood maltreatment in the substance abuse 
sample using the same measures administered in Study 1. In 
addition, we also measured parents’ education, vocational 
interests (Rounds et al., 2016), Machiavellianism (Christie 
& Geis, 1970), counterproductive work behaviors toward 
individuals and organizations (Bennett & Robinson, 2000), 
and adverse childhood experiences (Finkelhor et al., 2015) 
in the substance abuse sample. In the adolescent sample, we 
measured deviant academic behaviors (homemade), bully-
ing behaviors and experience of being bullied (Espelage & 
Holt, 2001), academic stress (Ang & Huan, 2006), procras-
tination (Özer et al., 2013), and academic achievement. 
More details can be found in the online supplementary 
Table S1.

Results and Discussion

Descriptive Statistics. Means and standard deviations of the 
Big Five and the facets for the substance abuse sample and 
adolescent sample are shown in Table 1. The mean person-
ality profiles of the substance abuse sample and adolescent 
sample were moderately similar to those of the Chinese col-
lege student sample (r = .70 - .81) and the adult employee 
sample (r = .59-.95). The profiles were also similar to the 
mean profiles of the two U.S. samples (Mr = .64, range = 
.55-.79).

Reliability. As can be seen in Table 1, the BFI-2 displayed 
high reliability across the two samples at the domain level 
(α = .72-.80 in the substance abuse sample and .75-.83 in 
the adolescent sample; test–retest reliability = .70-.80 in 
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the adolescent sample). As in Study 1, facet-level reliabili-
ties were on average lower (Cronbach’s α: Msubstance = .55, 
Madolescent = .64; test–retest: M = .65). However, some fac-
ets showed particularly low reliability. For example, the 
intellectual curiosity facet of openness to experience had 
very low reliability across the two samples (α = .39 in the 
adolescent sample at both Time 1 and Time 2 and .28 in the 
substance abuse sample; test–retest reliability = .51 in the 
adolescent sample), as did the respectfulness and trust fac-
ets of agreeableness (α = .47-.52 in the adolescent sample, 
and .46-.55 in the substance abuse sample). The assertive-
ness and energy facets of extraversion also had relatively 
low reliability in the substance abuse sample (α = .44 and 
.47). These results suggest that some BFI-2 facet scales may 
be difficult for respondents with low levels of formal educa-
tion to complete reliably.

Structural Validity
Domain-level structural validity. As shown in Table 2, 

ESEM of the 15 BFI-2 facet scales revealed a very clear 
five-factor structure in both samples with excellent model 
fit, moderate to large primary loadings, small cross-load-
ings, and good distinction among the five factors.

As for item-level ESEM, Table 3 shows that the BFI-2 
showed reasonable fit to the data in the two samples. As 
shown in Table 4, the five factors were reasonably recov-
ered in the adolescent sample, except that the conscien-
tiousness factor at Time 1 was quite broad, with 11 items 
from other Big Five domains showing substantial cross-
loadings onto this factor (in the online supplementary Table 
S3). However, the recovery of the Big Five factors in the 
substance abuse sample was less clear. Although the extra-
version and openness factors were reasonably intact, the 
neuroticism, agreeableness, and conscientiousness factors 
were less clearly recovered. For each of these factors, some 
items did not show their expected primary loadings, and 
several items from other factors showed substantial cross-
loadings. Notably, most of the problematic items were neg-
atively worded.

As would be expected given this pattern of results, explic-
itly modeling a negative wording factor improved model fit 
substantially. Moreover, it reduced many problematic cross-
loadings below .30 and increased factor congruence, pre-
senting a clearer five-factor structure in both samples.

Facet-level structural validity. Successfully replicating the 
results of Study 1, supplementary Table S4 (available online) 
shows that the three-facet structure within each domain was 
generally supported in the adolescent sample. However, the 
pattern was more complicated in the substance use sample. 
The three-facet structure of extraversion, conscientiousness, 
and openness was supported because M6 and M7 showed 
similarly good fit compared with the remaining models. 

For agreeableness, modeling a single domain factor plus a 
negative wording factor (M3) fitted the data as well as M7; 
however, interfactor correlations among the three facet fac-
tors ranged from .85 to .90, thus weakening the support for 
a three-facet structure of agreeableness. For neuroticism, 
although M6 and M7 displayed excellent fit, the corre-
lation between anxiety and depression approached 1.00, 
which did not support a well-differentiated three-facet 
structure.

Taken together, these results indicate that, in younger, 
less-educated, and at-risk populations, (a) the Chinese BFI-
2’s intended Big Five structure can be clearly recovered 
from its 15 facet scales, (b) this structure is more difficult to 
recover at the item level, but (c) explicitly modeling indi-
vidual differences in how people respond to negatively 
worded items substantially clarifies the item-level structure. 
At the facet level, the current results suggest that (a) the 
BFI-2’s intended hierarchical structure can be clearly 
recovered in adolescent samples, but that (b) some facets—
especially within the agreeableness and neuroticism 
domains—may be difficult to distinguish in clinical samples 
with relatively low education level.

Criterion-Related Validity. Criterion-related validity coeffi-
cients in the two samples are shown in Table 9 and 10, illus-
trating several noteworthy patterns. First, the relationships 
between the Big Five factors and gender, parental education, 
subjective well-being, perceived stress, depression, aggres-
sion, physical health, dark triad, counterproductive work 
behaviors (despite the different measures used in Study 1 vs. 
Study 2), and childhood maltreatment (across two measures) 
were very similar to what we observed in Study 1 (average 
correlations among vectors of validity across samples were 
.87, min = .53, median =.95, max =.98). These findings 
show that trait-criterion relations proved quite replicable and 
generalizable across the four samples.

Study 2 also included a number of additional criteria 
beyond those included in Study 1. For example, in the sub-
stance abuse sample, the Big Five factors demonstrated 
associations with different types of vocational interests con-
sistently with the findings suggested by previous meta-ana-
lytic reviews (Mount et al., 2005). Meanwhile, in the 
adolescent sample, the five personality factors exhibited 
significant associations with school-related behaviors, as 
well as academic stress (see the online supplement for 
detailed description).

Regression results are presented in the online supple-
mentary Tables S12 and S13. These analyses largely sup-
port the pattern of trait-criterion associations summarized 
above, even while controlling for overlap between domain 
and facet traits. Overall, these correlation and regression 
results provide further evidence for the criterion validity of 
the Chinese BFI-2.
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General Discussion

The present study adapted the BFI-2 to the Chinese lan-
guage and cultural context, and then carried out a compre-
hensive psychometric examination in four diverse samples. 

The inventory’s intended five-factor structure was generally 
well recovered in these samples, with factor loading 
patterns similar to those found in two U.S. comparison 
samples. The three-facet structure of each domain was also 

Table 9. Criterion-Related Validity (Substance Use Sample).

Criterion

E A C N O

E SOC ASS ENG A COM REP TRU C ORG PRO RES N ANX DEP EMO O INT AES CRE

Age −.12 −.13 .03 −.17 .15 .14 .16 .10 .14 .14 .12 .10 −.15 −.11 −.06 −.16 .06 .00 .08 .02
Edu-F .13 .09 .14 .08 .03 .08 .02 −.03 −.05 .01 −.10 −.04 −.05 −.07 −.02 −.01 .13 .08 .10 .12
Edu-M .14 .14 .08 .08 .05 .08 .02 .01 −.06 −.05 −.08 −.02 −.05 −.07 −.03 .00 .12 .09 .07 .11
SWB .12 .04 .11 .10 .12 .08 .11 .08 .16 .10 .13 .13 −.23 −.14 −.21 −.16 .09 .06 .05 .09
PS −.34 −.10 −.33 −.37 −.39 −.26 −.38 −.29 −.49 −.40 −.44 −.40 .63 .50 .53 .52 −.33 −.24 −.18 −.35
DE −.35 −.13 −.31 −.40 −.36 −.25 −.35 −.30 −.44 −.35 −.40 −.36 .58 .41 .54 .47 −.30 −.28 −.16 −.29
AG −.25 −.03 −.27 −.29 −.54 −.41 −.53 −.43 −.50 −.40 −.39 −.47 .60 .36 .49 .63 −.27 −.21 −.19 −.23
PH −.26 −.13 −.18 −.29 −.21 −.15 −.20 −.19 −.21 −.13 −.20 −.22 .43 .39 .39 .29 −.15 −.17 −.06 −.12
DT-MA .04 .13 −.03 −.08 −.43 −.33 −.36 −.38 −.35 −.25 −.27 −.39 .30 .14 .22 .37 −.17 −.12 −.17 −.10
DT-PP −.29 −.13 −.20 −.37 −.52 −.47 −.40 −.41 −.43 −.34 −.36 −.38 .40 .20 .36 .41 −.22 −.15 −.15 −.23
DT-NA .08 .06 .08 .05 −.11 −.05 −.15 −.15 −.12 −.10 −.13 −.14 .16 .10 .14 .18 .05 .03 .03 .08
MA −.30 −.13 −.23 −.37 −.51 −.41 −.38 −.44 −.46 −.32 −.39 −.44 .42 .30 .37 .38 −.29 −.21 −.22 −.25
CM −.06 .04 −.10 −.08 −.22 −.18 −.24 −.20 −.24 −.13 −.22 −.26 .28 .23 .24 .26 −.13 −.09 −.12 −.07
AE −.05 .05 −.10 −.05 −.24 −.15 −.21 −.21 −.21 −.12 −.16 −.21 .28 .21 .21 .23 −.14 −.11 −.11 −.06
VI-R .12 .02 .09 .18 .14 .13 .08 .12 .30 .21 .29 .24 −.14 −.10 −.15 −.15 .21 .15 .14 .20
VI-I .16 .01 .17 .21 .14 .14 .09 .12 .28 .24 .24 .23 −.16 −.15 −.14 −.16 .33 .26 .27 .26
VI-A .23 .07 .24 .23 .17 .17 .13 .11 .23 .20 .18 .18 −.12 −.16 −.07 −.12 .50 .34 .48 .33
VI-S .24 .07 .25 .28 .28 .29 .18 .17 .31 .23 .24 .27 −.16 −.15 −.13 −.17 .40 .33 .34 .28
VI-E .33 .16 .29 .31 .29 .29 .19 .19 .34 .26 .28 .29 −.23 −.20 −.19 −.19 .33 .27 .25 .28
VI-C .18 .06 .13 .20 .23 .18 .17 .19 .32 .21 .30 .24 −.19 −.15 −.15 −.21 .29 .20 .24 .24
CWB-I −.01 .10 −.05 −.07 −.40 −.35 −.38 −.32 −.37 −.27 −.34 −.34 .29 .16 .21 .34 −.18 −.15 −.16 −.11
CWB-O −.18 −.05 −.17 −.20 −.42 −.39 −.35 −.33 −.49 −.36 −.45 −.41 .36 .25 .30 .36 −.23 −.17 −.18 −.19

Note. ||r|| ≥ .07 is statistically significant at α = .05; Edu-F = education level of father; Edu-M = education level of mother; SWB = subjective well-being; PS = perceived 
stress; DE = depression; AG = aggression; PH = physical health; DT = dark triad; MA = Machiavellianism; PP = psychopathy; NA = narcissism; CM = childhood 
maltreatment; AE = adverse childhood experience; VI = vocational interest; R = realistic; I = investigative; A = artistic; S = social; E = enterprising; C = conventional; 
CWB-I = counterproductive work behavior-individual; CWB-O = counterproductive work behavior-organization.

Table 10. Criterion-Related Validity (Adolescent).

Criterion

E A C N O

E SOC AST ENG A COM REP TRU C ORG PRO RES N ANX DEP EMO O INT AES CRE

Gender .08 .06 .05 .09 −.04 −.01 −.04 −.03 −.06 −.10 −.08 .04 .14 .14 .12 .09 .08 −.03 .26 −.11
Edu_F .04 .03 .02 .03 .06 .02 .12 .01 −.02 −.03 −.05 .05 −.01 .03 .02 −.07 .12 .07 .14 .05
Edu_M .07 .04 .04 .11 .02 .00 .08 −.03 −.06 −.04 −.06 −.03 −.06 −.05 .02 −.11 .12 .06 .12 .06
AA .06 .03 .06 .06 −.04 −.03 .09 −.13 −.03 −.07 −.04 .05 −.01 .00 .02 −.04 .10 .11 .12 −.01
DB-T1 .23 .27 .14 .12 −.16 −.15 −.15 −.08 −.24 −.19 −.24 −.15 .03 −.10 .01 .13 .00 −.01 −.08 .09
BU-T1 .00 .06 .00 −.07 −.24 −.17 −.22 −.20 −.19 −.11 −.15 −.21 .12 .03 .04 .19 −.08 −.05 −.17 .06
VB-T1 −.08 −.05 −.05 −.10 −.14 −.04 −.13 −.17 −.12 −.05 −.08 −.16 .12 .10 .07 .11 .03 .03 .04 .01
AS-T1 −.03 −.05 .02 −.03 .02 .10 −.05 −.02 .15 .15 .15 .07 .22 .28 .19 .09 .11 .16 .13 −.05
PR-T1 −.12 .02 −.14 −.20 −.27 −.23 −.18 −.24 −.51 −.38 −.50 −.35 .24 .18 .27 .15 −.06 −.10 .00 −.06
DB-T2 .21 .26 .12 .12 −.14 −.15 −.13 −.05 −.19 −.16 −.19 −.11 .03 −.11 .00 .14 −.03 −.04 −.09 .08
BU-T2 .02 .07 .01 −.03 −.24 −.15 −.22 −.22 −.18 −.09 −.15 −.19 .09 .05 −.02 .17 −.05 −.01 −.15 .08
VB-T2 −.13 −.10 −.07 −.15 −.13 −.06 −.11 −.13 −.06 −.02 .00 −.13 .05 .05 .02 .05 .06 .04 .04 .06
AS-T2 −.01 −.07 .04 .02 .00 .04 −.04 .00 .14 .14 .15 .05 .18 .23 .16 .07 .15 .19 .18 −.05
PR-T2 −.13 −.04 −.18 −.14 −.21 −.19 −.16 −.15 −.37 −.26 −.40 −.25 .22 .12 .23 .17 −.04 −.03 −.02 −.05

Note. ||r|| ≥ .11 is statistically significant at α = .05. AA = academic achievement; DB = deviant behavior; BU = bully; VB = victim of bully; AS = academic stress;  
PR = procrastination.
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largely confirmed. The Chinese BFI-2 also demonstrated 
good reliability, especially at the domain level, satisfactory 
convergent validity and discriminant validity, and excellent 
criterion-related validity with a variety of important criteria 
related to health, work, education, and counseling. However, 
the results also suggested some cases in which researchers 
and practitioners should exercise caution when interpreting 
results from the Chinese BFI-2.

It is encouraging to find that the Big Five factors could 
be well recovered in all Chinese samples, and that the factor 
solutions were almost identical to two U.S. comparison 
samples when we used facet scores as indicators (average 
TCC among all possible sample pairs were .96 ~ .97). All 
facet indicators had high loadings on their intended primary 
factors and low cross-loadings on other factors, indicating 
that the Big Five structure is well captured by the Chinese 
BFI-2. The Chinese BFI-2 also largely overcame the reli-
ability issue that was presented in many other translated 
personality measures in the Chinese context (Luo & Dai, 
2011) in that the domain-level reliabilities of the Chinese 
BFI-2 were quite similar to those in other cultures. In addi-
tion, the Chinese BFI-2’s domain scales showed good con-
vergent validity with scores obtained from a forced-choice 
Big Five measure, the FCFFM. We chose a forced-choice 
measure for studying convergent validity because forced-
choice measures are resistant to idiosyncratic response 
styles (Cao & Drasgow, 2019; Zhang, Sun, Drasgow, et al., 
2020). Therefore, the estimates we obtained with the 
FCFFM should provide a stricter test of convergent validity 
as compared with other measures that use a Likert-type 
response scale. Moreover, the Chinese BFI-2’s domain and 
facet scales showed significant associations with various 
important outcomes—including well-being, depression, 
stress, health, job satisfaction, organizational citizenship 
behaviors, counterproductive work behaviors, and job per-
formance—and individual difference variables—including 
vocational interests and dark personality traits—in ways 
that were largely consistent with previous meta-analytic 
findings (e.g., Allen & Walter, 2018; Anglim et al., 2020; 
Barrick et al., 2005; Berry et al., 2007; Bogg & Roberts, 
2004; Judge et al., 2002; Judge et al., 2013; Muris et al., 
2017; Organ, & Ryan, 1995). Apart from these subjective 
measures, extraversion and conscientiousness were also 
found to be related to more objective outcomes like income 
and workplace status in ways consistent with previous find-
ings (e.g., Lu et al., 2020; Ng & Feldman, 2010). In the 
adolescent sample, the five personality factors and their 
facet traits also showed consistent concurrent and prospec-
tive relationships with deviant behaviors, bullying behav-
iors, academic stress, and procrastination. In addition, 
across the college student sample, the working adult sam-
ple, and the adolescent sample, females consistently dis-
played slightly higher scores on neuroticism and aesthetic 
sensitivity than males, which is largely consistent with the 

gender-difference pattern reported in previous research 
(Soto & John, 2017). In sum, this evidence indicates that the 
Chinese BFI-2 is a psychometrically sound measure that is 
well-suited for both research and applied contexts calling 
for a reliable, valid, and efficient assessment of the Big Five 
personality traits and their constituent facets.

However, item-level analyses revealed some boundary 
conditions for administering the Chinese BFI-2, especially 
when facet-level interpretations are desired. The five factors 
were well recovered in the college student sample, the 
employee sample, and the adolescent sample, with factor 
solutions resembling those in two U.S. comparison samples. 
However, as predicted, there were more-pronounced indi-
vidual differences in responding to negatively worded items 
among less-educated and at-risk samples, which negatively 
impacted structural validity. Especially in the sample of 
adults being treated for substance abuse, many negatively 
worded items had large cross-loadings and reduced primary 
loadings. Modelling a negative wording method factor sub-
stantially improved model fit and reduced cross-loadings, 
making factor solutions more comparable to those obtained 
in better-educated samples. However, some primary load-
ings remained low. A recent study examining the structural 
validity of a 15-item version of the BFI in 23 non-WEIRD 
countries observed similar issues (Laajaj et al., 2019). 
Based on these findings, we suspect that people with lower 
reading ability have a greater difficulty interpreting nega-
tively worded items and therefore responding to those items 
as if they were positively worded (e.g., choose “strongly 
agree” for both “Has few artistic interests” and “Is fasci-
nated by art, music, or literature”). Such inconsistent 
responses are likely to result in some additional covariance 
among negatively worded items, which requires modeling 
an additional wording factor to account for (Schmitt & 
Stuits, 1985). This is consistent with the finding reported by 
Gnambs and Schroeders (2020) where they showed that the 
strength of negative wording factor was stronger among 
respondents with lower reading ability.

In addition to the less-clear domain-level structure 
observed in the substance abuse sample, it also proved dif-
ficult to distinguish among some facet-level traits in this 
sample, especially within the agreeableness and neuroti-
cism domains. Moreover, the trust and intellectual curiosity 
facets of agreeableness and openness showed relatively low 
reliability in Study 2, a finding similar to what was reported 
for Russian, German, Slovak, and Danish versions of BFI-2 
(Halama et al., 2020; Rammstedt et al., 2018; Shchebetenko 
et al., 2020; Vedel et al., 2020). To address this issue, future 
studies could revise these scales by developing and testing 
alternative item translations. We recommend a multisample 
and multiculture approach to maximize the probability of 
identifying items that can be used across populations and 
thereby preserve—or even improve—the cross-cultural 
comparability the BFI-2.
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Surprisingly, the substance use sample reported higher 
conscientiousness and lower neuroticism compared with 
the other normative adult samples, a pattern of which is 
contrary to previous meta-analytical findings (Kotov et al., 
2010). In hindsight, we think testing environment may 
have contributed to the observed patterns. Specifically, 
even though participants in the substance use sample were 
informed that their responses were anonymous and would 
only be used for research purposes, they completed the sur-
vey in small groups with staff members present. This proc-
tored paper-and-pencil testing environment might result in 
socially desirable responding and lead to higher observed 
scores on conscientiousness and lower score on neuroticism 
(Chuah et al., 2006; Ployhart et al., 2003). Therefore, these 
differences should be interpreted cautiously.

Taken together, these findings offer insight regarding 
when researchers and practitioners can be confident about 
administering and interpreting the Chinese BFI-2, and when 
they should exercise greater caution. Specifically, our find-
ings indicate that the Chinese BFI-2 can be safely used with 
college students, as well as adults with high school or col-
lege-level education. When intended for populations with 
less education, researchers and practitioners can still be 
confident about the reliability and validity of the Chinese 
BFI-2 at the level of the broad Big Five domains. However, 
they should be more cautious about interpreting results 
regarding facet-level traits. We further note that accounting 
for individual differences in response style—such as by 
modeling a negative wording factor—can help improve the 
item-level structural validity and cross-sample comparabil-
ity of the Chinese BFI-2.

Limitations and Future Directions

The present research had a number of important strengths, 
such as the use of multiple diverse samples, a comprehen-
sive examination of the nomological network of the Big 
Five factors, and the use of both exact and conceptual rep-
lications of criterion-related validity. However, it also had 
some limitations. First, the adolescent sample in Study 2 
was recruited from a single high school in a particular city. 
It is therefore unknown how well findings from this sample 
can be generalized to adolescents from different regions 
given that some regional differences in several psychologi-
cal attributes have been reported (Talhelm et al., 2014). 
Moreover, as this high school is one of the top high schools 
in that city with rich educational resources and motivated 
students, there might be range restrictions in both person-
ality factors and outcomes, attenuating criterion-related 
validities. Future studies can address this limitation by 
recruiting adolescent respondents from different regions 
and from some medium-level or low-level high schools. 
Second, the college student sample was collected using 

snowball sampling technique, which may result in some 
degree of nonindependence. Third, most of the data ana-
lyzed here were cross-sectional, with the BFI-2 and crite-
rion measures administered concurrently. Thus, future 
longitudinal research can provide stronger tests of the 
Chinese BFI-2’s test–retest reliability and predictive 
validity.

Beyond these methodological limitations, the present 
findings also suggest some promising directions for future 
research. For example, we noticed that the four Chinese 
samples consistently displayed smaller variance than the 
two U.S. samples for most of the Big Five domains and 
facets. This may reflect response style differences between 
Asian and American people. Previous research has consis-
tently found that Asian respondents are more likely than 
Americans to choose middle response options on Likert rat-
ing scales, whereas Americans are more likely to choose 
extreme response options. Moreover, this pattern holds 
regardless of item content and respondents’ true trait levels 
(Chen et al., 1995). Thus, the current finding highlights the 
importance of psychometric research to develop and test 
methods, such as recently proposed tree models, that can 
explicitly model individual and group-level differences in 
extreme responding and other response styles (e.g., 
Böckenholt, 2017; Plieninger & Heck, 2018; Sun et al., 
2021).

Another potential approach for addressing response 
style would be to develop a forced choice version of the 
BFI-2. With the emergence of two statistical models 
designed to address problems regarding ipsativity (Brown 
& Maydeu-Olivares, 2011; Stark et al., 2005), forced 
choice measures have been shown to effectively resist 
response styles and faking in high-stakes situations (Cao 
& Drasgow, 2019). Given the excellent content coverage 
of the BFI-2, developing a forced choice version would 
further strengthen its applicability in cross-cultural and 
high-stakes settings.

Conclusion

The present study adapted the BFI-2 into the Chinese lan-
guage and cultural context, and evaluated the psychometric 
properties of the Chinese BFI-2 in four diverse samples. 
We conclude that the Chinese BFI-2 provides researchers a 
psychometrically sound and efficient tool for assessing the 
Big Five personality domains and more-specific facet 
traits, especially among adults with a high school or higher 
levels of education. The Chinese BFI-2 can also be used to 
assess the Big Five domains in younger, less-educated, and 
at-risk respondents when domain-level tests are of interest. 
However, researchers and practitioners should be more 
cautious when interpreting item responses and facet scale 
scores in these populations.
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我是一个. . .. . .的人

 1. ___性格外向，喜欢交际
 2. ___心肠柔软，有同情心
 3. ___缺乏条理
 4. ___从容， 善于处理压力
 5. ___对艺术没有什么兴趣
 6. ___性格坚定自信，敢于表达自己的观点
 7. ___为人恭谦，尊重他人
 8. ___比较懒
 9. ___经历挫折后仍能保持积极心态
10. ___对许多不同的事物都感兴趣
11. ___很少觉得兴奋或者特别想要(做)什么
12. ___常常挑别人的毛病
13. ___可信赖的，可靠的
14. ___喜怒无常，情绪起伏较多
15. ___善于创造，能找到聪明的方法来做事
16. ___比较安静
17. ___对他人没有什么同情心
18. ___做事有计划有条理
19. ___容易紧张
20. ___着迷于艺术、音乐或文学
21. ___常常处于主导地位，像个领导一样
22. ___常与他人意见不和
23. ___很难开始行动起来去完成一项任务
24. ___觉得有安全感，对自己满意
25. ___不喜欢知识性或者哲学性强的讨论
26. ___不如别人有活力
27. ___宽宏大量
28. ___有时比较没有责任心
29. ___情绪稳定，不易生气
30. ___几乎没有什么创造性

31. ___有时会害羞，比较内向
32. ___乐于助人，待人无私
33. ___习惯让事物保持整洁有序
34. ___时常忧心忡忡，担心很多事情
35. ___重视艺术与审美
36. ___感觉自己很难对他人产生影响
37. ___有时对人比较粗鲁
38. ___有效率，做事有始有终
39. ___时常觉得悲伤
40. ___思想深刻
41. ___精力充沛
42. ___不相信别人，怀疑别人的意图
43. ___可靠的，总是值得他人信赖
44. ___能够控制自己的情绪
45. ___缺乏想象力
46. ___爱说话，健谈
47. ___有时对人冷淡，漠不关心
48. ___乱糟糟的，不爱收拾
49. ___很少觉得焦虑或者害怕
50. ___觉得诗歌、戏剧很无聊
51. ___更喜欢让别人来领头负责
52. ___待人谦逊礼让
53. ___有恒心，能坚持把事情做完
54. ___时常觉得郁郁寡欢
55. ___对抽象的概念和想法没什么兴趣
56. ___充满热情
57. ___把人往最好的方面想
58. ___有时候会做出一些不负责任的行为
59. ___情绪多变，容易愤怒
60. ___有创意，能想出新点子

计分方式

大五人格维度及其下属子维度所对于应的条目如下所示。R表示此条目需要反向计分。

大五人格维度

外向性 (Extraversion): 1, 6, 11R, 16R, 21, 26R, 31R, 36R, 41, 46, 51R, 56
宜人性 (Agreeableness): 2, 7, 12R, 17R, 22R, 27, 32, 37R, 42R, 47R, 52, 57

1
非常不同意

2
不太同意

3
态度中立

4
比较同意

5
非常同意

请检查是否在每个句子前的横线上都填了相应的数字。

Appendix

大五人格问卷第二版 (BFI-2)

下面是一些关于个人特征的描述，有些可能适用于你，有些可能不适用于你。比如，你是否同意“我是一个喜欢
与他人待在一起的人”？请在下面每个句子前的横线上填入对应的数字以表明你同意或不同意这个描述。
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Notes

1. https://osf.io/bjfdc/?view_only=5942590d234d458aba06e
aff75167955

2. We also plotted reliability and criterion-related validity from 
the cleaned sample and the full sample against each other for 
all the four samples. Please refer to the online supplementary 
material (Figures S1-S4) for details.

3. We also fit a random-intercept ESEM to control for potential 
acquiescent responding (Aichholzer, 2014). However, results 
were almost identical to these of the ordinary ESEM and 
the variance of the random intercept was very small across 
samples. These results are available on request from the cor-
responding author.

4. As the survey battery was long and the respondents had 
demonstrated some degree of noncompliance (e.g., do not 
follow instructions, give a substantial amount of careless 
responses) when responding to questionnaires (mainly 
health-related questionnaires) in the past according to the 
staff members, we decided to embed more quality control 
items.
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