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Abstract 

Introduction  The Big Five Inventory (BFI) is a popular measure that evaluates personality on the Big-Five model. 
Apart from its utilization across cultures, the literature did not reveal any meta-analysis for the reliability of the dif-
ferent versions of the BFI and its translations. The current study carried out a reliability generalization meta-analysis 
(REGEMA) to establish the reliability of the BFI across cultures and languages.

Methods  We searched 30 databases for the relevant studies from 1991 to mid-November 2024. The studies that we 
intended to include in our meta-analysis required to have utilized the BFI (44 items) and the BFI-2 (60 items) and have 
reported Cronbach’s alpha or McDonald’s omega reliability estimates. Our coded variables included BFI version, 
sample size, population type, age, gender, clinical state, and reliability. A total of 57 studies (datapoints) published 
in 34 research articles (involving 43,715 participants; 60.24% women; Mean age = 30.08) from various cultures and lan-
guages were finally included. These studies used BFI and BFI-2 in Arabic, Chinese, Croatian, Czech, Danish, Dutch, Eng-
lish, French, German, Indonesian, Italian, Japanese, Malay, Norwegian, Polish, Portuguese, Russian, Serbian, Spanish, 
Swahili, and Turkish. Data analysis was conducted using the metafor and meta packages in R. The average correlation 
was computed using a random-effects model and reliability coefficients indicated effect size. I2 and Cochran’s Q tests 
were used to examine heterogeneity, with prediction intervals suggesting genuine influences around the pooled esti-
mate. Using funnel plots, regression-based tests (e.g., Egger’s regression, rank correlation), and trim-and-fill imputation, 
publication bias was adjusted to estimate unbiased effects.

Results  We calculated the individual and combined reliability of the BFI and BFI-2 across languages and cultures. The 
results revealed the reliability of all five factors used in the BFI/BFI-2. The BFI estimates provide the following results: 
openness is estimated at 0.77 (95% CI: 0.75; 0.80); conscientiousness is estimated at 0.80 (95% CI: 0.78; 0.82); extraver-
sion is also estimated at 0.80 (95% CI: 0.79; 0.82); agreeableness is estimated at 0.73 (95% CI: 0.71; 0.76); and neuroti-
cism is estimated at 0.80 (95% CI: 0.79; 0.82). The BFI-2 estimates are as follows: openness is estimated at 0.83 (95% CI: 
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0.82; 0.84); conscientiousness is estimated at 0.86 (95% CI: 0.85; 0.87); extraversion is estimated at 0.85 (95% CI: 0.84; 
0.86); agreeableness is also estimated at 0.80 (95% CI: 0.79; 81); and neuroticism is estimated at 0.89 (95% CI: 0.88; 0.89).

Conclusion  The current meta-analysis represents the first reliability analysis of the BFI and the first comparison 
between its two different versions, the BFI (44 items) and the BFI-2 (60 items). The generalized reliability of both the 
BFI and BFI-2 were established. The findings confirm that the BFI and BFI-2 have good reliability across all five factors.

Keywords  Big-Five Inventory, Cultures, Generalizability, Meta-analysis, Reliability

Introduction
Personality, influenced by genetic and environmental fac-
tors [1], is a complicated construct that refers to the con-
stant patterns of behavior, thoughts, and emotions that 
help explain individuals [2, 3]. Understanding personal-
ity is important as it influences various aspects of human 
life. Interpersonal relationships, occupational success, 
and the overall well-being of a person mostly relies on 
significant personality traits. One of the foundational 
theories of personality is Freud’s psychoanalytic theory. 
This theory links unconscious impulses and conflicts to 
the development of personality [4–7]. Social cognitive 
theory views personality as a combination of behavioral 
and cognitive skills. These skills are shaped by an individ-
ual’s interactions with the environment [8, 9]. Trait theo-
ries of personality focus on identifying and categorizing 
stable traits that can be observed across different situa-
tions and over time [10–12]. Modern psychobiological 
theories emphasize the interplay of biological, psycho-
logical, and social elements in personality development 
[13–15].

One of the most renowned and well-researched frame-
works in personality psychology is the Big Five Model 
[16]. This model includes five primary personality traits 
i.e. openness, conscientiousness, extraversion, agreeable-
ness, and neuroticism. These five traits or factors capture 
a broad range of human behavior and attitudes. These 
traits form the acronym OCEAN. Openness to experi-
ence reflects differences in creativity, curiosity, attractive-
ness, and social attitudes. Individuals with high openness 
tend to be imaginative, artistic, and open-minded. They 
often accept new ideas and experiences. Individuals with 
low openness may prefer routine and traditional values. 
They demonstrate a preference for familiar experiences. 
Conscientiousness incorporates adherence to social 
norms, persistence, and goal orientation. This results 
in hard work and diligence. Individuals with high con-
scientiousness are known for being reliable, organized, 
and disciplined. They are goal-oriented and often excel 
in achieving their objectives. Those with low conscien-
tiousness may display more spontaneous and adaptable 
behaviors. They prioritize flexibility over strict adher-
ence to rules and plans. Extraversion refers to social 
dominance, friendliness, enthusiasm, and activity. Highly 

extroverted individuals are often outgoing and lively. 
They enjoy engaging with others in social settings. They 
may seek out excitement and thrive in environments that 
provide opportunities for interaction. Introverted indi-
viduals often prefer solitary and quieter surroundings. 
They find fulfillment in more introspective activities. 
Agreeableness reflects sympathy and collaboration rather 
than skepticism. Individuals with high agreeableness are 
typically empathic, friendly, and cooperative. They prior-
itize balanced relationships with others. Those with low 
agreeableness may exhibit more competitive or skeptical 
tendencies. They prioritize their own interests over those 
of others. Neuroticism is characterized by frequent nega-
tive emotions, fear, despair, anxiety, impatience, and low 
self-esteem. Individuals with high neuroticism may expe-
rience frequent mood swings and unpleasant emotions. 
This makes them more susceptible to stress and emo-
tional challenges. Individuals with low neuroticism tend 
to be more emotionally durable and relaxed. They man-
age stress and adversity more effectively [17–19].

The Big Five Model has been widely studied and vali-
dated across many groups and cultures. This makes it 
a valuable tool for understanding human personality. 
Researchers have developed various psychological meas-
ures to evaluate these traits and gain insights into indi-
viduals’ unique qualities [20]. In 1991, John, Donahue, 
and Kentle created the 44-item Big Five Inventory (BFI-
44) to measure the five primary traits [21]. Participants 
respond to each statement using a Likert scale, ranging 
from "strongly disagree" to "strongly agree," to indicate 
the extent to which the statement applies to them. BFI’s 
reliability and validity make it a popular instrument. It 
has been shown to predict a range of outcomes, includ-
ing academic performance, career success, and relation-
ship satisfaction. The BFI’s adaptability for cross-cultural 
studies is demonstrated by its translation and validation 
in many languages and cultures. In 2017, Soto and John 
introduced the updated 60-item Big Five Inventory-2 
(BFI-2) [22].

Cultural and geographic influences have been shown 
to affect personality traits [23–26]. Consequently, while 
the Big Five Model is widely recognized and used [27–
29], it may not universally apply across all societies [30, 
31]. The current study was the first reliability analysis of 
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the BFI through reliability generalization meta-analysis 
(REGEMA). This method assesses the reliability of an 
instrument across different cultural contexts, samples, 
and languages. REGEMA has been recognized as an 
effective method for strengthening the psychometric 
properties of an instrument [32]. Another key feature 
of the current study is its focus beyond a single version 
of the BFI. It also examines two distinct variants of the 
BFI, evaluating their reliability across diverse popula-
tions. This approach will enhance the trust of research-
ers in utilizing the BFI across diverse cultures enhancing 
understanding of personality dimensions in various fields 
such as educational and human resources management.

Methods
Literature search/Inclusion criteria
This meta-analysis searched over 30 databases and 
sources, including 19 major indexing and abstracting ser-
vices: BibCnrs, CNKI, CNPIEC, Digital Science, DOAJ, 
EBSCO, Scopus (Elsevier Databases), Gale, PubMed/
MEDLINE, PMC (National Library of Medicine), Ope-
nAIRE, ProQuest, PSYNDEX, SafetyLit, SSCI (Web of 
Science), Current Contents—Social & Behavioral Sci-
ences, and 5 journal ranking lists: ANVU, 4 journal 
directories: EZB, JournalGuide, Hinari (Research4Life), 
OARE; 2 repository delivery services: DeepGreen, Jisc; 2 
digital preservation services: CLOCKSS, Helveticat; and 
3 content aggregators: Google Scholar, Scilit, WorldCat.

The search included publications from 1991 to mid-
November 2024. We searched for "Big Five Personality 
Inventory", "BFI", and "reliability" as keywords to iden-
tify possible publications. We included those studies that 
gave a reliability estimate (e.g., Cronbach’s alpha, McDon-
ald’s omega) for at least one of the BFI versions.

Coding variables and procedures
The version of BFI used in each study, sample size, popu-
lation type, age, gender composition, clinical status, and 
reliability type were coded. Two researchers indepen-
dently coded all studies. We calculated inter-rater agree-
ment statistics and resolved disagreements by consensus.

Included studies
A total of 57 studies (reported in 34 papers) were finally 
included in the current meta-analysis. These studies used 
the BFI and BFI-2 in diverse cultures and languages i.e. 
Arabic [33], Chinese [34, 35], Croatian [36], Czech [37], 
Danish [38, 39], Dutch [40], English [22, 41–45], French 
[44, 46, 47], German [44, 48], Indonesian [49], Italian [50, 
51], Japanese [44, 52], Malay [53, 54], Norwegian [55, 56], 
Polish [44], Portuguese [57], Russian [58], Serbian [59, 
60], Slovak [61], Spanish [44, 62, 63], Swahili [64], and 

Turkish [65]. We did not include the short versions of the 
BFI in the current meta-analysis.

Meta‑analysis
Effect size was measured using reliability coefficients. To 
estimate pooled correlation and account for study hetero-
geneity, a random-effects model was used. The I2 statistic 
and Cochran’s Q test analyzed heterogeneity. Heteroge-
neity impact was assessed using prediction intervals to 
estimate variability around the pooled estimate. The 
DerSimonian-Laird estimation estimated heterogene-
ity variance (tau-squared). Knapp-Hartung adjustments 
calibrated confidence intervals and significance tests. 
Outliers and influential examples were detected using 
studentized residuals and Cook’s distance values. Publi-
cation bias was assessed using funnel plots and regres-
sion-based tests (Egger’s regression, rank correlation). 
Publication bias modifications included trim-and-fill 
imputation to estimate an unbiased effect and p-uniform 
publication bias testing. A fail-safe N (the number of null 
studies needed to invalidate results) was developed to 
determine the number of missed null experiments that 
would negate results. Excess significance testing assessed 
if significant findings surpassed expectations. P-curve 
analysis estimated effect sizes adjusted for p-hacking to 
assess robustness. Unless otherwise stated, all analyses 
employed two-tailed alpha = 0.05. The reporting require-
ments for a meta-analysis were strictly adhered [66].

Statistical analyses
All analyses were conducted using the R statistical soft-
ware (version 4.2.1) and the metafor (version 3.0–2) and 
meta (version 5.1–1) packages.

The data from the 57 included studies were compiled 
into a single dataset, each row represented a sample with 
its reliability coefficients for the five BFI dimensions 
(Openness, Conscientiousness, Extraversion, Agreeable-
ness, Neuroticism abbreviated as OCEAN). Additional 
variables included in the dataset were the study reference, 
clinical state, language, sample size, mean age, percentage 
of female participants, and COSMIN quality rating [67].

Reliability generalization meta‑analyses
Separate random-effects meta-analyses were conducted 
for each of the five BFI dimensions using the metaphor 
package. Cronbach’s alpha reliability coefficients were 
transformed using the Fisher’s z transformation prior to 
analysis. The pooled reliability, 95% confidence intervals, 
and 95% prediction intervals were computed for each 
dimension.

Heterogeneity was assessed using the I^2 statistic, 
which represents the percentage of total variability in 
the effect sizes due to between-study heterogeneity. The 
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Tau^2 statistic was used to estimate the amount of true 
heterogeneity in the reliability coefficients.

Publication bias was evaluated using the Rank Correla-
tion Test (Begg and Mazumdar), Regression Test (Egger’s 
method), and the Test of Excess Significance. The Fail-
Safe N was also calculated to estimate the number of 
unpublished or missing studies that would be needed to 
render the meta-analytic results non-significant. Addi-
tionally, the p-uniform method was used to provide an 
alternative effect size estimate that is less influenced by 
publication bias.

Sensitivity analyses
Sensitivity analyses were conducted by removing one 
study at a time from the meta-analyses and re-running 
the analyses to assess the impact on the pooled reliabil-
ity estimates. The changes in the pooled reliability coef-
ficients were evaluated to ensure no single study had a 
disproportionate influence on the results.

Meta‑regression analyses
To explore potential sources of heterogeneity, meta-
regression analyses were performed. Separate models 
were fitted for each BFI dimension, with participant age 
and sex (percentage of females) as the predictor vari-
ables. A combined model including both age and sex was 
also tested. The significance of the regression coefficients 
was used to determine if these study-level characteristics 
could explain the observed variability in the reliability 
estimates.

All statistical tests were conducted at a significance 
level of α = 0.05. The R codes and outputs for the meta-
analyses and supplementary analyses are available upon 
request. We used Traffic light and summary charts for 
visualizing [68]. These visualizations provide a clear and 
concise representation of the findings.

Results
The reliability generalization meta-analysis included 57 
studies examining the internal consistency of the BFI and 
BFI-2 across 22 different languages and cultural contexts, 
totaling 43,715 participants (Table 1, Fig. 1). The 57 stud-
ies (datapoints) are published in 34 papers [22, 33–65]. 
The samples were diverse in age range, ranging from ado-
lescents (13 years old) to older adults (51 years old), with 
a median age of 30.08 years across studies. There was 
also variation in gender representation, with the percent-
age of female participants ranging from 40 to 86% (mean 
60.24%). All studies met rigorous "Very Good" quality 
standards based on COSMIN criteria. Figure  2 shows 
traffic light plot of the risk of bias, and Fig. 3 shows sum-
mary plot analysis of the risk of bias.

For the BFI, the median Cronbach’s alpha reliabil-
ity coefficients across studies were 0.77 for Openness, 
0.80 for Conscientiousness, 0.80 for Extraversion, 0.73 
for Agreeableness, and 0.80 for Neuroticism. Reliability 
tended to be lowest for the Agreeableness dimension. 
For the newer BFI-2, median reliability was higher across 
dimensions: 0.83 for Openness, 0.86 for Conscientious-
ness, 0.85 for Extraversion, 0.80 for Agreeableness, and 
0.88 for Neuroticism.

The studies represented a wide range of sample sizes, 
from 30 participants in the smallest study [54] to 3882 
in the largest study [49]. All the studies utilized healthy 
populations, i.e. without adding any clinical population. 
Detailed descriptive results are shown in Table 1.

The reliability generalization meta-analysis conducted 
on the BFI provided a comprehensive overview of the 
internal consistency reliability across its five personality 
dimensions. The meta-analytic results for each domain 
are summarized in Table 2, which presents detailed infor-
mation on the estimated pooled reliability coefficients, 
95% confidence and predicted intervals, heterogene-
ity statistics, and tests for publication bias and excess 
significance.

Dimension O: Openness to experience
The meta-analysis of 57 studies with a total sample size of 
43,715 participants yielded an estimated internal consist-
ency reliability coefficient of 0.80 (95% CI: 0.79, 0.82) for 
the openness to experience dimension of the combined 
BFI and BFI-2 (Table  2, Dimension O). The 95% pre-
dicted interval for the reliability coefficient across differ-
ent studies ranges from 0.72 to 0.89, suggesting moderate 
heterogeneity. The heterogeneity statistics (I2 = 92.59%, 
H2 = 13.49) confirm the presence of significant variability 
across studies. The rank correlation test (p < 0.001) and 
regression test (p < 0.001) indicate potential publication 
bias, with smaller studies reporting higher reliability 
estimates. The fail-safe N suggests a very large number 
of missing studies would be needed to render the overall 
effect insignificant (Table 2, Dimension O).

For the BFI, the subgroup meta-analysis of 29 studies 
with a total sample size of 20,243 participants yielded an 
estimated internal consistency reliability coefficient of 
0.77 (95% CI: 0.75, 0.80) for the openness to experience 
dimension. The 95% predicted interval for the reliability 
coefficient across different studies ranges from 0.65 to 
0.90, suggesting substantial heterogeneity. The heteroge-
neity statistics (I2 = 94.51%, H2 = 18.23) confirm the pres-
ence of significant variability across studies (Table 3, BFI).

For the BFI-2, the subgroup meta-analysis of 28 stud-
ies with a total sample size of 23,472 participants yielded 
an estimated internal consistency reliability coefficient of 
0.83 (95% CI: 0.82, 0.84) for the openness to experience 
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Table 1  Descriptive statistics of the included studies in the reliability generalization meta-analysis of the internal consistency of the 
Big Five Inventory (BFI)

SN Label Ref Scale Language Sample O C E A N Mean age % Female COSMIN

1 Rammstedt B., 2024, English, BFI-2 [44] BFI-2 English 794 0.82 0.88 0.84 0.79 0.91 41.68 42 Very Good

2 Rammstedt B., 2024, Polish, BFI-2 [44] BFI-2 Polish 882 0.79 0.87 0.86 0.77 0.87 41.28 47 Very Good

3 Rammstedt B., 2024 [French, BFI-2] [44] BFI-2 French 988 0.82 0.86 0.79 0.77 0.89 42.66 40 Very Good

4 Rammstedt B., 2024, Spanish, BFI-2 [44] BFI-2 Spanish 964 0.85 0.87 0.81 0.77 0.85 42 48 Very Good

5 Rammstedt B., 2024, Japanese, BFI-2 [44] BFI-2 Japanese 718 0.82 0.85 0.84 0.77 0.88 44.64 46 Very Good

6 Rammstedt B., 2024, German, BFI-2 [44] BFI-2 German 1118 0.86 0.89 0.87 0.80 0.90 44.6 49 Very Good

7 Snezana S., 2024, Serbian, BFI-2 [60] BFI-2 Serbian 1061 0.82 0.86 0.84 0.79 0.89 32.48 58.6 Very Good

8 Garrashi H. H., 2023, Swahili, BFI [64] BFI Swahili 200 0.57 0.73 0.56 0.54 0.49 20.16 57 Very Good

9 Hausding M., 2023, Croatian, BFI-2 [36] BFI-2 Croatian 320 0.78 0.89 0.79 0.75 0.83 39.86 68 Very Good

10 Junior P.R.S.R., 2023, Portuguese, BFI [57] BFI Portuguese 490 0.74 0.76 0.80 0.63 0.82 44.5 75 Very Good

11 Lignier B., 2023, French, BFI-2 [47] BFI-2 French 1003 0.82 0.85 0.79 0.76 0.92 19.5 53.84 Very Good

12 Tucaković L., 2023, Serbian, BFI [59] BFI Serbian 263 0.83 0.84 0.82 0.70 0.87 24.02 83.7 Very Good

13 Tucaković L., 2023, Serbian, BFI [59] BFI Serbian 1350 0.78 0.82 0.80 0.71 0.84 27.48 82.4 Very Good

14 Tucaković L., 2023, Serbian, BFI [59] BFI Serbian 215 0.81 0.84 0.80 0.75 0.85 35.59 67.3 Very Good

15 Dionigi A., 2022, Italian, BFI [50] BFI Italian 607 0.84 0.83 0.82 0.70 0.81 36.5 64.7 Very Good

16 Follesdal H., 2022, Norwegian, BFI-2 [56] BFI-2 Norwegian 606 0.81 0.83 0.82 0.79 0.86 33.79 72.2 Very Good

17 Follesdal H., 2022, Norwegian, BFI-2 [56] BFI-2 Norwegian 409 0.83 0.85 0.85 0.81 0.90 26.77 61.12 Very Good

18 Gallardo-Pujol D., 2022, Spanish, BFI-2 [63] BFI-2 Spanish 1000 0.84 0.86 0.77 0.77 0.88 23.1 81.8 Very Good

19 Rammstedt B., 2022, English, BFI-2 [45] BFI-2 English 2234 0.84 0.89 0.86 0.81 0.92 * 57.9 Very Good

20 Yoshino S., 2022, Japanese, BFI-2 [52] BFI-2 Japanese 487 0.81 0.82 0.90 0.74 0.89 20.01 58.93 Very Good

21 Yoshino S., 2022, Japanese, BFI-2 [52] BFI-2 Japanese 500 0.8 0.84 0.88 0.79 0.89 44.94 50 Very Good

22 Zhang B., 2022, Chinese, BFI-2 [35] BFI-2 Chinese 1194 0.84 0.85 0.87 0.79 0.87 19.46 60.6 Very Good

23 Zhang B., 2022, Chinese, BFI-2 [35] BFI-2 Chinese 470 0.85 0.85 0.87 0.83 0.89 21.68 66.5 Very Good

24 Zhang B., 2022, Chinese, BFI-2 [35] BFI-2 Chinese 1000 0.83 0.88 0.88 0.82 0.90 29.25 50 Very Good

25 Zhang B., 2022, Chinese, BFI-2 [35] BFI-2 Chinese 486 0.83 0.86 0.85 0.81 0.86 29.38 59.8 Very Good

26 Kalugin A.Yu., 2021, Russian, BFI-2 [58] BFI-2 Russian 1787 0.82 0.85 0.87 0.84 0.89 26.31 68.1 Very Good

27 Vedel A., 2021, Danish, BFI-2 [39] BFI-2 Danish 101 0.88 0.92 0.88 0.85 0.92 22.8 81.2 Very Good

28 Vedel A., 2021, Danish, BFI-2 [39] BFI-2 Danish 287 0.82 0.85 0.83 0.81 0.89 25.75 79.6 Very Good

29 Denissen J.J.A., 2020, Dutch, BFI-2 [40] BFI-2 Dutch 827 0.85 0.87 0.86 0.84 0.88 50.5 50 Very Good

30 Halama P., 2020, Solovak, BFI-2 [61] BFI-2 Solovak 542 0.79 0.83 0.80 0.83 0.83 41.79 50.5 Very Good

31 Thorvaldur S. P., 2020, Danish, BFI [38] BFI Danish 100 0.77 0.75 0.84 0.66 0.84 41.7 64 Very Good

32 Danner D., 2019, German, BFI-2 [48] BFI-2 German 1224 0.85 0.86 0.85 0.80 0.89 43.34 50 Very Good

33 Haslina M., 2018, Malay, BFI [53] BFI Malay 437 0.60 0.70 0.74 0.77 0.70 21.15 55.8 Very Good

34 Ørnfjord M., 2018, Norwegian, BFI [55] BFI Norwegian 484 0.80 0.78 0.79 0.71 0.83 24.98 81.8 Very Good

35 Alansari B., 2016, Arabic, BFI [33] BFI Arabic 685 0.79 0.9 0.82 0.82 0.83 21.19 55.47 Very Good

36 Carciofo R., 2016, Chinese, BFI [34] BFI Chinese 214 0.74 0.73 0.74 0.70 0.74 24.64 43.4 Very Good

37 Carciofo R., 2016, Chinese, BFI [34] BFI Chinese 235 0.79 0.73 0.78 0.74 0.72 25.5 76.1 Very Good

38 Carciofo R., 2016, Chinese, BFI [34] BFI Chinese 172 0.77 0.81 0.77 0.73 0.75 27.75 60.4 Very Good

39 Carciofo R., 2016, Chinese, BFI [34] BFI Chinese 186 0.81 0.78 0.72 0.71 0.78 31.36 61.2 Very Good

40 Hřebíčková M., 2016, Czech, BFI [37] BFI Czech 494 0.72 0.70 0.65 0.67 0.76 13 43 Very Good

41 Hřebíčková M., 2016, Czech, BFI [37] BFI Czech 1109 0.70 0.74 0.79 0.68 0.81 15 54.6 Very Good

42 Hřebíčková M., 2016, Czech, BFI [37] BFI Czech 245 0.75 0.79 0.81 0.68 0.83 51 63.7 Very Good

43 Muhammad R.F.W., 2016, Indonesian, BFI [49] BFI Indonesian 3882 0.68 0.78 0.84 0.69 0.81 17.83 42.4 Very Good

44 Soto C.J., 2016, English, BFI-2 [22] BFI-2 English 1000 0.82 0.84 0.87 0.82 0.86 29.25 50 Very Good

45 Soto C.J., 2016, English, BFI-2 [22] BFI-2 English 1000 0.84 0.88 0.88 0.83 0.90 28.73 50 Very Good

46 Soto C.J., 2016, English, BFI-2 [22] BFI-2 English 470 0.85 0.86 0.88 0.85 0.90 21.68 66.59 Very Good

47 Soto C.J., 2016, English, BFI [22] BFI English 1000 0.81 0.85 0.88 0.79 0.85 28.73 50 Very Good

48 Soto C.J., 2016, English, BFI [22] BFI English 470 0.80 0.81 0.88 0.80 0.84 21.68 66.59 Very Good

49 Ong C. H., 2014, Malay, BFI [54] BFI Malay 30 0.85 0.88 0.77 0.90 0.73 * 86 Very Good

50 Reyes Zamorano E., 2014, Spanish, BFI [62] BFI Spanish 472 0.77 0.78 0.76 0.62 0.74 31.35 54.03 Very Good
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dimension. The 95% predicted interval for the reliabil-
ity coefficient across different studies ranges from 0.80 
to 0.86, suggesting moderate heterogeneity. The hetero-
geneity statistics (I2 = 66.23%, H2 = 2.96) indicate lower 
variability across studies compared to the BFI (Table  3, 
BFI-2).

The comparison of the reliability coefficients between 
the BFI and BFI-2 for the openness to experience dimen-
sion showed a statistically significant difference (p < 0.01), 
with the BFI-2 demonstrating higher internal consistency 
reliability (Table 3, Comparison p-value).The meta-analy-
sis of 27 studies with a total sample size of 17,589 partici-
pants yielded an estimated internal consistency reliability 
coefficient of 0.80 (95% CI: 0.78, 0.82) for the openness 
to experience dimension of the combined BFI and BFI-2 
(Fig.  4). The predicted interval for the reliability coef-
ficient across different studies ranges from 0.70 to 0.90, 
suggesting substantial heterogeneity. The heterogeneity 
statistics (I2 = 91.72%, H2 = 12.08) confirm the presence 
of significant variability across studies. The rank correla-
tion test (p = 0.02) and regression test (p = 0.02) indicate 
potential publication bias (Fig.  5), with smaller studies 
reporting higher reliability estimates. The fail-safe N sug-
gests a substantial number of missing studies would be 
needed to render the overall effect insignificant (Table 2).

For the BFI, the subgroup meta-analysis of 18 studies 
with a total sample size of 10,434 participants yielded an 
estimated internal consistency reliability coefficient of 
0.78 (95% CI: 0.76, 0.81) for the openness to experience 
dimension of the BFI. The predicted interval for the relia-
bility coefficient across different studies ranges from 0.69 
to 0.87, suggesting substantial heterogeneity. The het-
erogeneity statistics (I2 = 88.84%, H2 = 8.96) confirm the 
presence of significant variability across studies (Table 3).

For the BFI-2, the subgroup meta-analysis of 9 stud-
ies with a total sample size of 7,155 participants yielded 
an estimated internal consistency reliability coefficient 
of 0.83 (95% CI: 0.82, 0.84) for the openness to experi-
ence dimension of the BFI-2. The predicted interval for 
the reliability coefficient across different studies ranges 

from 0.81 to 0.86, suggesting moderate heterogeneity. 
The heterogeneity statistics (I2 = 41.97%, H2 = 1.72) indi-
cate lower variability across studies compared to the BFI 
(Table 3).

The comparison of the reliability coefficients between 
the BFI and BFI-2 for the openness to experience dimen-
sion showed a statistically significant difference (p < 0.01), 
with the BFI-2 demonstrating higher internal consistency 
reliability.

Dimension C: Conscientiousness
The meta-analysis of 57 studies with a total sample size 
of 43,715 participants yielded an estimated internal con-
sistency reliability coefficient of 0.83 (95% CI: 0.82, 0.84) 
for the conscientiousness dimension of the combined BFI 
and BFI-2 (Table  2, Dimension C). The 95% predicted 
interval for the reliability coefficient across different 
studies ranges from 0.76 to 0.91, suggesting substantial 
heterogeneity. The heterogeneity statistics (I2 = 92.89%, 
H2 = 14.06) confirm the presence of significant variability 
across studies. The rank correlation test (p < 0.001) and 
regression test (p < 0.001) indicate potential publication 
bias, with smaller studies reporting higher reliability 
estimates. The fail-safe N suggests a very large number 
of missing studies would be needed to render the overall 
effect insignificant (Table 2, Dimension C).

For the BFI, the subgroup meta-analysis of 29 studies 
with a total sample size of 20,243 participants yielded an 
estimated internal consistency reliability coefficient of 
0.80 (95% CI: 0.78, 0.82) for the conscientiousness dimen-
sion. The 95% predicted interval for the reliability coef-
ficient across different studies ranges from 0.71 to 0.90, 
suggesting substantial heterogeneity. The heterogeneity 
statistics (I2 = 93.31%, H2 = 14.96) confirm the presence of 
significant variability across studies (Table 3, BFI).

For the BFI-2, the subgroup meta-analysis of 28 stud-
ies with a total sample size of 23,472 participants yielded 
an estimated internal consistency reliability coefficient 
of 0.86 (95% CI: 0.85, 0.87) for the conscientiousness 

O openness to experience, C conscientiousness, E extraversion, A agreeableness, N neuroticism
* Not Reported

Table 1  (continued)

SN Label Ref Scale Language Sample O C E A N Mean age % Female COSMIN

51 Ubbiali A., 2013, Italian, BFI [51] BFI Italian 1023 0.80 0.83 0.80 0.69 0.80 34.8 56.9 Very Good

52 Neslihan G.K., 2010, Turkish, BFI [65] BFI Turkish 1153 0.86 0.84 0.77 0.81 0.75 * * Very Good

53 Plaisant O., 2010, French, BFI [46] BFI French 2499 0.74 0.80 0.82 0.75 0.82 20.2 69 Very Good

54 John O.P., 2008, English, BFI [41] BFI English 829 0.83 0.82 0.86 0.79 0.87 * * Very Good

55 Zheng L., 2008, English, BFI [42] BFI English 633 0.86 0.89 0.90 0.83 0.93 23 66 Very Good

56 Zheng L., 2008, English, BFI [42] BFI English 437 0.85 0.87 0.89 0.81 0.91 23.5 49.6 Very Good

57 Worrell F.C., 2004, English, BFI [43] BFI English 329 0.72 0.79 0.83 0.70 0.77 20.56 66 Very Good
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dimension. The 95% predicted interval for the reliabil-
ity coefficient across different studies ranges from 0.83 
to 0.90, suggesting moderate heterogeneity. The hetero-
geneity statistics (I2 = 79.40%, H2 = 4.85) indicate lower 
variability across studies compared to the BFI (Table  3, 
BFI-2).

The comparison of the reliability coefficients between 
the BFI and BFI-2 for the conscientiousness dimension 
showed a statistically significant difference (p < 0.01), 
with the BFI-2 demonstrating higher internal consist-
ency reliability (Table  3, Comparison p-value).The 
meta-analysis of 27 studies with a total sample size 
of 17,589 participants yielded an estimated internal 

Fig. 1  REGEMA flow diagram for study selection
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consistency reliability coefficient of 0.82 (95% CI: 0.80, 
0.84) for the conscientiousness dimension of the com-
bined BFI and BFI-2 (Fig. 6). The predicted interval for 
the reliability coefficient across different studies ranges 
from 0.70 to 0.90, suggesting substantial heterogene-
ity. The heterogeneity statistics (I2 = 94.73%, H2 = 18.99) 
confirm the presence of significant variability across 
studies. The rank correlation test (p < 0.01) and regres-
sion test (p < 0.01) indicate potential publication bias 
(Fig. 7), with smaller studies reporting higher reliability 
estimates. The fail-safe N suggests a substantial number 
of missing studies would be needed to render the over-
all effect insignificant (Table 2).

For the BFI, the subgroup meta-analysis of 18 studies 
with a total sample size of 10,434 participants yielded 
an estimated internal consistency reliability coefficient 
of 0.80 (95% CI: 0.77, 0.82) for the conscientiousness 
dimension of the BFI. The predicted interval for the relia-
bility coefficient across different studies ranges from 0.70 
to 0.89, suggesting substantial heterogeneity. The het-
erogeneity statistics (I2 = 91.29%, H2 = 11.48) confirm the 
presence of significant variability across studies (Table 3).

For the BFI-2, the subgroup meta-analysis of 9 studies 
with a total sample size of 7,155 participants yielded an 
estimated internal consistency reliability coefficient of 
0.86 (95% CI: 0.85, 0.87) for the conscientiousness dimen-
sion of the BFI-2. The predicted interval for the reliability 
coefficient across different studies ranges from 0.83 to 
0.90, suggesting moderate heterogeneity. The heteroge-
neity statistics (I2 = 77.25%, H2 = 4.39) indicate lower vari-
ability across studies compared to the BFI (Table 3).

The comparison of the reliability coefficients between 
the BFI and BFI-2 for the conscientiousness dimension 
showed a statistically significant difference (p < 0.01), 
with the BFI-2 demonstrating higher internal consistency 
reliability.

Dimension E: Extraversion
The meta-analysis of 57 studies with a total sample size 
of 43,715 participants yielded an estimated internal con-
sistency reliability coefficient of 0.83 (95% CI: 0.82, 0.84) 
for the extraversion dimension of the combined BFI and 
BFI-2 (Table  2, Dimension E). The 95% predicted inter-
val for the reliability coefficient across different studies 
ranges from 0.76 to 0.90, suggesting substantial heteroge-
neity. The heterogeneity statistics (I2 = 92.2%, H2 = 12.82) 
confirm the presence of significant variability across 
studies. The rank correlation test (p < 0.001) and regres-
sion test (p < 0.001) indicate potential publication bias, 
with smaller studies reporting higher reliability esti-
mates. The fail-safe N suggests a very large number of 
missing studies would be needed to render the overall 
effect insignificant (Table 2, Dimension E).

For the BFI, the subgroup meta-analysis of 29 studies 
with a total sample size of 20,243 participants yielded an 
estimated internal consistency reliability coefficient of 
0.80 (95% CI: 0.79, 0.82) for the extraversion dimension. 
The 95% predicted interval for the reliability coefficient 
across different studies ranges from 0.69 to 0.90, suggest-
ing substantial heterogeneity. The heterogeneity statistics 
(I2 = 93.43%, H2 = 15.22) confirm the presence of signifi-
cant variability across studies (Table 3, BFI).

For the BFI-2, the subgroup meta-analysis of 28 stud-
ies with a total sample size of 23,472 participants yielded 
an estimated internal consistency reliability coefficient of 
0.85 (95% CI: 0.84, 0.86) for the extraversion dimension. 
The 95% predicted interval for the reliability coefficient 
across different studies ranges from 0.80 to 0.90, suggest-
ing moderate heterogeneity. The heterogeneity statistics 
(I2 = 88.48%, H2 = 8.68) indicate lower variability across 
studies compared to the BFI (Table 3, BFI-2).

The comparison of the reliability coefficients between 
the BFI and BFI-2 for the extraversion dimension showed 
a statistically significant difference (p < 0.01), with the 

Fig. 2  Summary plot of the assessment of the risk of bias
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BFI-2 demonstrating higher internal consistency reliabil-
ity (Table 3, Comparison p-value).

The BFI-2 showed significantly higher internal con-
sistency reliability than the original BFI across all five 
dimensions (openness, conscientiousness, extraversion, 
agreeableness, and neuroticism), with lower heteroge-
neity across studies for each dimension. This suggests 
an improvement in the psychometric properties of the 
revised BFI-2 scale. The meta-analysis of 27 studies 
with a total sample size of 17,589 participants yielded an 
estimated internal consistency reliability coefficient of 
0.82 (95% CI: 0.80, 0.84) for the extraversion dimension 
of the combined BFI and BFI-2 (Fig.  8). The predicted 
interval for the reliability coefficient across different 
studies ranges from 0.69 to 0.90, suggesting substantial 
heterogeneity. The heterogeneity statistics (I2 = 95.15%, 
H2 = 20.62) confirm the presence of significant variabil-
ity across studies. The rank correlation test (p = 0.02) and 
regression test (p < 0.01) indicate potential publication 
bias (Fig.  9), with smaller studies reporting higher reli-
ability estimates. The fail-safe N suggests a substantial 
number of missing studies would be needed to render the 
overall effect insignificant (Table 2).

For the BFI, the subgroup meta-analysis of 18 studies 
with a total sample size of 10,434 participants yielded an 
estimated internal consistency reliability coefficient of 
0.80 (95% CI: 0.77, 0.83) for the extraversion dimension 
of the BFI. The predicted interval for the reliability coef-
ficient across different studies ranges from 0.69 to 0.90, 
suggesting substantial heterogeneity. The heterogeneity 
statistics (I2 = 93.43%, H2 = 15.22) confirm the presence of 
significant variability across studies (Table 3).

For the BFI-2, the subgroup meta-analysis of 9 stud-
ies with a total sample size of 7,155 participants yielded 
an estimated internal consistency reliability coefficient 
of 0.86 (95% CI: 0.84, 0.87) for the extraversion dimen-
sion of the BFI-2. The predicted interval for the reliabil-
ity coefficient across different studies ranges from 0.80 to 
0.91, suggesting moderate heterogeneity. The heteroge-
neity statistics (I2 = 88.48%, H2 = 8.68) indicate lower vari-
ability across studies compared to the BFI (Table 3).

The comparison of the reliability coefficients between 
the BFI and BFI-2 for the extraversion dimension showed 
a statistically significant difference (p < 0.01), with 
the BFI-2 demonstrating higher internal consistency 
reliability.

The BFI-2 showed significantly higher internal consist-
ency reliability compared to the original BFI across all 
five dimensions (openness, conscientiousness, extraver-
sion, agreeableness, and neuroticism), with lower hetero-
geneity across studies for each dimension. This suggests 
an improvement in the psychometric properties of the 
revised BFI-2 scale.

Fig. 3  Traffic light plot of the assessment of the risk of bias
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Dimension A: Agreeableness
The meta-analysis of 57 studies with a total sample size 
of 43,715 participants yielded an estimated internal con-
sistency reliability coefficient of 0.77 (95% CI: 0.76, 0.78) 
for the agreeableness dimension of the combined BFI 
and BFI-2 (Table  2, Dimension A). The 95% predicted 
interval for the reliability coefficient across different 
studies ranges from 0.67 to 0.86, suggesting substantial 
heterogeneity. The heterogeneity statistics (I2 = 92.04%, 
H2 = 12.57) confirm the presence of significant variability 
across studies. The rank correlation test (p < 0.001) and 
regression test (p < 0.001) indicate potential publication 
bias, with smaller studies reporting higher reliability 
estimates. The fail-safe N suggests a very large number 
of missing studies would be needed to render the overall 
effect insignificant (Table 2, Dimension A).

For the BFI, the subgroup meta-analysis of 29 studies 
with a total sample size of 20,243 participants yielded an 
estimated internal consistency reliability coefficient of 
0.73 (95% CI: 0.71, 0.75) for the agreeableness dimension. 
The 95% predicted interval for the reliability coefficient 
across different studies ranges from 0.61 to 0.82, suggest-
ing substantial heterogeneity. The heterogeneity statistics 
(I2 = 86.43%, H2 = 7.37) confirm the presence of signifi-
cant variability across studies (Table 3, BFI).

For the BFI-2, the subgroup meta-analysis of 28 stud-
ies with a total sample size of 23,472 participants yielded 
an estimated internal consistency reliability coefficient of 
0.80 (95% CI: 0.79, 0.81) for the agreeableness dimension. 
The 95% predicted interval for the reliability coefficient 

across different studies ranges from 0.75 to 0.85, suggest-
ing moderate heterogeneity. The heterogeneity statistics 
(I2 = 80.71%, H2 = 5.18) indicate lower variability across 
studies compared to the BFI (Table 3, BFI-2).

The comparison of the reliability coefficients between 
the BFI and BFI-2 for the agreeableness dimension 
showed a statistically significant difference (p < 0.01), 
with the BFI-2 demonstrating higher internal consist-
ency reliability (Table 3, Comparison p-value).The meta-
analysis of 27 studies with a total sample size of 17,589 
participants yielded an estimated internal consistency 
reliability coefficient of 0.75 (95% CI: 0.73, 0.78) for the 
agreeableness dimension of the combined BFI and BFI-2 
(Fig.  10). The predicted interval for the reliability coef-
ficient across different studies ranges from 0.58 to 0.86, 
suggesting substantial heterogeneity. The heterogeneity 
statistics (I2 = 94.38%, H2 = 17.79) confirm the presence 
of significant variability across studies. The rank correla-
tion test (p = 0.06) and regression test (p < 0.01) indicate 
potential publication bias (Fig.  11), with smaller studies 
reporting higher reliability estimates. The fail-safe N sug-
gests a substantial number of missing studies would be 
needed to render the overall effect insignificant (Table 2).

For the BFI, the subgroup meta-analysis of 18 studies 
with a total sample size of 10,434 participants yielded 
an estimated internal consistency reliability coeffi-
cient of 0.71 (95% CI: 0.69, 0.74) for the agreeableness 
dimension of the BFI. The predicted interval for the 
reliability coefficient across different studies ranges 
from 0.61 to 0.82, suggesting substantial heterogeneity. 

Table 2  Reliability generalization meta-analysis coefficients of the internal consistency of the BFI and BFI-2 combined

O openness to experience, C conscientiousness, E extraversion, A agreeableness, N neuroticism

Parameter/Dimension O C E A N

k = number of studies 57, n = number of participants = 43,715

Estimate (95% CI) 0.80 (0.79, 0.82) 0.83 (0.82, 0.84) 0.83 (0.82, 0.84) 0.77 (0.76, 0.78) 0.85 (0.84, 0.86)

95% Predicted Interval 0.72, 0.89 0.76, 0.91 0.76, 0.90 0.67, 0.86 0.77, 0.93

Tau 0.04 0.04 0.04 0.05 0.04

Tau2 0.0019 0.0013 0.0013 0.0023 0.0017

I2 92.59% 0.9289 0.922 0.9204 0.9577

H2 13.49 14.06 12.82 12.57 23.63

Q (df = 50) 755.28 787.41 718.13 703.88 1323.16

Rank Correlation Test −0.42 (p < 0.001) −0.41 (p < 0.001) −0.39 (p < 0.001) −0.37 (p < 0.001) −0.43 (p < 0.001)

Regression Test −4.58 (p < 0.001) −6.42 (p < 0.001) −7.73 (p < 0.001) −5.42 (p < 0.001) −9.60 (p < 0.001)

Fail-Safe N 4,516,240 6,925,873 6,433,549 3,137,888 9,712,588

Begg and Mazumdar Rank Correlation −0.42 (p < 0.001) −0.41 (p < 0.001) −0.39 (p < 0.001) −0.37 (p < 0.001) −0.43 (p < 0.001)

Egger’s Regression −4.58 (p < 0.001) −6.42 (p < 0.001) −7.73 (p < 0.001) −5.42 (p < 0.001) −9.60 (p < 0.001)

Test of Excess Significance 1.00 (p = 1.00) 1.00 (p = 1.00) 1.00 (p = 1.00) 1.00 (p = 1.00) 1.00 (p = 1.00)

p-uniform Effect Size Estimate 1.14 (1.12, 1.16) 1.23 (1.20, 1.26) 1.19 (1.15, 1.23) 1.04 (1.01, 1.07) 1.29 (1.24, 1.33)

Forest plot Figure 4 Figure 6 Figure 8 Figure 10 Figure 12

Funnel Plot Figure 5 Figure 7 Figure 9 Figure 11 Figure 13
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The heterogeneity statistics (I2 = 86.43%, H2 = 7.37) 
confirm the presence of significant variability across 
studies (Table 3).

For the BFI-2, the subgroup meta-analysis of 9 stud-
ies with a total sample size of 7,155 participants yielded 
an estimated internal consistency reliability coefficient 
of 0.82 (95% CI: 0.80, 0.84) for the agreeableness dimen-
sion of the BFI-2. The predicted interval for the reliability 

coefficient across different studies ranges from 0.76 to 
0.87, suggesting moderate heterogeneity. The heteroge-
neity statistics (I2 = 80.71%, H2 = 5.18) indicate lower vari-
ability across studies compared to the BFI (Table 3).

The comparison of the reliability coefficients between 
the BFI and BFI-2 for the agreeableness dimension 
showed a statistically significant difference (p < 0.01), 

Table 3  Reliability generalization subgroup meta-analysis coefficients of the internal consistency of the BFI versus BFI-2

O openness to experience, C conscientiousness, E extraversion, A agreeableness, N neuroticism
a  To provide examples of heterogeneity, only those languages are included here in which 3 or more studies were available; values in parenthesis reflect minimum and 
maximum values with 95% Confidence Interval

Parameter/
Dimension

O C E A N

BFI (k = number of studies 29, n = number of participants = 20,243)

Estimate (95% CI) 0.77 (0.75; 0.80) 0.80 (0.78; 0.82) 0.80 (0.79; 0.82) 0.73 (0.71; 0.75) 0.80 (0.79; 0.82)

95% Predicted Interval 0.65 to 0.90 0.71 to 0.90 0.71 to 0.89 0.6150 to 0.8482 0.71 to 0.89

Tau 0.06 0.05 0.04 0.06 0.04

Tau2 0.0038 (SE = 0.0014) 0.0022 (SE = 0.0009) 0.002 (SE = 0.0009) 0.0034 (SE = 0.0013) 0.002 (SE = 0.0009)

I2 0.9451 0.9331 0.9316 0.9212 0.9316

H2 18.23 14.96 14.61 12.69 14.61

Forest plot Figure 4 Figure 6 Figure 8 Figure 10 Figure 12

Meta-Regression BFI 
(Sex)

β = 0.0002; (p = 0.4771) β = 0.0015; (p = 0.2120) β = 0.0008; (p = 0.5598) β = 0.0005; (p = 0.4862) β = 0.0009; (p = 0.4735)

Meta-Regression BFI 
(Age)

β = −0.0002; 
(p = 0.5849)

β = −0.0010; 
(p = 0.2952)

β = −0.0005; 
(p = 0.4123)

β = −0.0003; 
(p = 0.6971)

β = −0.0007; (p = 0.3564)

Sub-group BFI 
(Language)a

Serbian: k = 3, n = 1828, 
α = 0.80 (0.77, 0.83);
Chinese: k = 4, n = 807, 
α = 0.78 (0.75, 0.81);
Czech: k = 3, n = 1848, 
α = 0.71 (0.69, 0.74);
English: k = 6, n = 3698, 
α = 0.82 (0.78, 0.85)

Serbian: k = 3, n = 1828, 
α = 0.83 (0.81, 0.84);
Chinese: k = 4, n = 807, 
α = 0.76 (0.73, 0.80);
Czech: k = 3, n = 1848, 
α = 0.74 (0.71, 0.78);
English: k = 6, n = 3698, 
α = 0.80 (0.79, 0.81)

Serbian: k = 3, n = 1828, 
α = 0.80 (0.79, 0.82);
Chinese: k = 4, n = 807, 
α = 0.76 (0.73, 0.79);
Czech: k = 3, n = 1848, 
α = 0.75 (0.67, 0.83);
English: k = 6, n = 3698, 
α = 0.88 (0.86, 0.89)

Serbian: k = 3, n = 1828, 
α = 0.71 (0.69, 0.74);
Chinese: k = 4, n = 807, 
α = 0.72 (0.69, 0.75);
Czech: k = 3, n = 1848, 
α = 0.68 (0.65, 0.70);
English: k = 6, n = 3698, 
α = 0.79 (0.77, 0.82)

Serbian: k = 3, n = 1828, 
α = 0.85 (0.83, 0.86);
Chinese: k = 4, n = 807, 
α = 0.75 (0.72, 0.78);
Czech: k = 3, n = 1848, 
α = 0.80 (0.77, 0.83);
English: k = 6, n = 3698, 
α = 0.86 (0.83, 0.90)

BFI-2 (k = number of studies 28, n = number of participants = 23,472)

Estimate (95% CI) 0.83 (0.82; 0.84) 0.86 (0.85; 0.87) 0.85 (0.84; 0.86) 0.80 (0.79; 0.81) 0.89 (0.88; 0.89)

95% Predicted Interval 0.80 to 0.86 0.83 to 0.90 0.80 to 0.90 0.75 to 0.85 0.85 to 0.93

Tau 0.01 0.02 0.03 0.02 0.02

Tau2 0.0002 0.0003 0.0007 0.0006 (SE = 0.0002) 0.0004

I2 66.23% 79.40% 88.91% 80.19% 88.50%

H2 2.96 4.85 9.02 5.05 8.70

Forest plot Figure 4 Figure 6 Figure 8 Figure 10 Figure 12

Meta-Regression BFI-2 
(Sex)

β = 0.0002; (p = 0.4771) β = 0.0015; (p = 0.2120) β = 0.0008; (p = 0.5598) β = 0.0005; (p = 0.4862) β = 0.0009; (p = 0.4735)

Meta-Regression BFI-2 
(Age)

β = −0.0002; 
(p = 0.5849)

β = −0.0010; 
(p = 0.2952)

β = −0.0005; 
(p = 0.4123)

β = −0.0003; 
(p = 0.6971)

β = −0.0007; (p = 0.3564)

Sub-group BFI-2 
(Language)a

Japanese: k = 3, 
n = 1705, α = 0.81 
(0.80, 0.83);
English: k = 5, n = 5498, 
α = 0.84 (0.83, 0.84);
Chinese: k = 4, n = 3150, 
α = 0.84 (0.83, 0.85)

Japanese: k = 3, 
n = 1705, α = 0.84 
(0.83, 0.85);
English: k = 5, n = 5498, 
α = 0.87 (0.86, 0.89);
Chinese: k = 4, n = 3150, 
α = 0.86 (0.85, 0.88)

Japanese: k = 3, 
n = 1705, α = 0.84 
(0.83, 0.85);
English: k = 5, n = 5498, 
α = 0.87 (0.86, 0.89);
Chinese: k = 4, n = 3150, 
α = 0.86 (0.85, 0.88)

Japanese: k = 3, 
n = 1705, α = 0.77 
(0.75, 0.79);
English: k = 5, n = 5498, 
α = 0.82 (0.80, 0.84);
Chinese: k = 4, n = 3150, 
α = 0.81 (0.80, 0.83)

Japanese: k = 3, n = 1705, 
α = 0.89 (0.88, 0.90);
English: k = 5, n = 5498, 
α = 0.90 (0.88, 0.92);
Chinese: k = 4, n = 3150, 
α = 0.88 (0.87, 0.90)

Comparison p-value 
BFI vs BFI-2

p < 0.01 p < 0.01 p < 0.01 p < 0.01 p < 0.01
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Fig. 4  Meta-analysis of the internal consistency of openness
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with the BFI-2 demonstrating higher internal consistency 
reliability.

Dimension N: Neuroticism
The meta-analysis of 57 studies with a total sample size 
of 43,715 participants yielded an estimated internal con-
sistency reliability coefficient of 0.85 (95% CI: 0.84, 0.86) 
for the neuroticism dimension of the combined BFI and 
BFI-2 (Table 2, Dimension N). The 95% predicted inter-
val for the reliability coefficient across different stud-
ies ranges from 0.77 to 0.93, suggesting substantial 
heterogeneity. The heterogeneity statistics (I2 = 95.77%, 
H2 = 23.63) confirm the presence of significant variability 
across studies. The rank correlation test (p < 0.001) and 
regression test (p < 0.001) indicate potential publication 
bias, with smaller studies reporting higher reliability 
estimates. The fail-safe N suggests a very large number 
of missing studies would be needed to render the overall 
effect insignificant (Table 2, Dimension N).

For the BFI, the subgroup meta-analysis of 29 studies 
with a total sample size of 20,243 participants yielded an 
estimated internal consistency reliability coefficient of 
0.80 (95% CI: 0.79, 0.82) for the neuroticism dimension. 
The 95% predicted interval for the reliability coefficient 
across different studies ranges from 0.70 to 0.93, suggest-
ing substantial heterogeneity. The heterogeneity statistics 
(I2 = 95.32%, H2 = 21.38) confirm the presence of signifi-
cant variability across studies (Table 3, BFI).

For the BFI-2, the subgroup meta-analysis of 28 stud-
ies with a total sample size of 23,472 participants yielded 

an estimated internal consistency reliability coefficient of 
0.89 (95% CI: 0.88, 0.89) for the neuroticism dimension. 
The 95% predicted interval for the reliability coefficient 
across different studies ranges from 0.85 to 0.93, suggest-
ing moderate heterogeneity. The heterogeneity statistics 
(I2 = 84.85%, H2 = 6.60) indicate lower variability across 
studies compared to the BFI (Table 3, BFI-2).

The comparison of the reliability coefficients between 
the BFI and BFI-2 for the neuroticism dimension 
showed a statistically significant difference (p < 0.01), 
with the BFI-2 demonstrating higher internal consist-
ency reliability (Table  3, Comparison p-value).The 
meta-analysis of 27 studies with a total sample size of 
17,589 participants yielded an estimated internal con-
sistency reliability coefficient of 0.85 (95% CI: 0.83, 
0.87) for the neuroticism dimension of the combined 
BFI and BFI-2 (Fig.  12). The predicted interval for the 
reliability coefficient across different studies ranges 
from 0.96 to 0.93, suggesting substantial heterogene-
ity. The heterogeneity statistics (I2 = 97.30%, H2 = 37.05) 
confirm the presence of significant variability across 
studies. The rank correlation test (p = 0.01) and regres-
sion test (p < 0.01) indicate potential publication bias 
(Fig.  13), with smaller studies reporting higher reli-
ability estimates. The fail-safe N suggests a substantial 
number of missing studies would be needed to render 
the overall effect insignificant (Table 2).

For the BFI, the subgroup meta-analysis of 18 studies 
with a total sample size of 10,434 participants yielded an 
estimated internal consistency reliability coefficient of 

Fig. 5  Funnel plot of the internal consistency of openness



Page 14 of 24Husain et al. BMC Psychology           (2025) 13:20 

Fig. 6  Meta-analysis of the internal consistency of conscientiousness
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0.82 (95% CI: 0.79, 0.85) for the neuroticism dimension 
of the BFI. The predicted interval for the reliability coef-
ficient across different studies ranges from 0.70 to 0.93, 
suggesting substantial heterogeneity. The heterogeneity 
statistics (I2 = 95.32%, H2 = 21.38) confirm the presence 
of significant variability across studies (Table 3).

For the BFI-2, the subgroup meta-analysis of 9 studies 
with a total sample size of 7,155 participants yielded an 
estimated internal consistency reliability coefficient of 
0.89 (95% CI: 0.88, 0.90) for the neuroticism dimension 
of the BFI-2. The predicted interval for the reliability 
coefficient across different studies ranges from 0.85 to 
0.93, suggesting moderate heterogeneity. The hetero-
geneity statistics (I2 = 84.85%, H2 = 6.60) indicate lower 
variability across studies compared to the BFI (Table 3).

The comparison of the reliability coefficients between 
the BFI and BFI-2 for the neuroticism dimension 
showed a statistically significant difference (p < 0.01), 
with the BFI-2 demonstrating higher internal consist-
ency reliability.

In summary, across all five dimensions, the BFI-2 
demonstrated significantly higher internal consistency 
reliability estimates compared to the BFI, with lower 
heterogeneity across studies. This suggests that the 
revised BFI-2 scale may have improved psychometric 
properties in terms of internal consistency reliability.

Meta‑regression analyses
To further explore potential sources of the observed het-
erogeneity in the reliability estimates, meta-regression 

analyses were conducted using participant age and sex as 
predictor variables. For each of the BFI dimensions (i.e., 
OCEAN), separate meta-regressions were performed 
with age, sex, and a combined age and sex model as the 
independent variables. The results showed that neither 
age nor sex, nor the combined age-and-sex model were 
significant predictors of the reliability coefficients for any 
of the five personality factors. We analyzed each of the 
BFI and BFI-2’s five dimensions (i.e., OCEAN) separately 
for age and sex. This indicates that the variability in the 
internal consistency of the BFI/BFI-2 (and combined) 
cannot be readily explained by the demographic charac-
teristics of the included samples.

For Openness (BFI O), the regression analysis showed 
that β for age is −0.0002 (p = 0.5849), with a log-likeli-
hood of 66.3400 and an AIC of −126.6801. The I2 statistic 
was 66.20%, and the QE value was 77.8693 (p < 0.0001). 
Regarding sex, the β was 0.0002 (p = 0.4771) with a log-
likelihood of 69.4272, an AIC of −132.8544, an I2 of 
65.92%, and a QE of 79.8813 (p < 0.0001). For Conscien-
tiousness (BFI C), the β for age was −0.0010 (p = 0.2952), 
with a log-likelihood of 68.6121 and an AIC of −133.2243. 
The I2 was 68.99%, and the QE statistic was 80.4512 
(p < 0.0001). For sex, the β was 0.0015 (p = 0.2120), with 
a log-likelihood of 70.2198, an AIC of −134.4396, an I2 
of 67.83%, and a QE of 83.2175 (p < 0.0001). For Extra-
version (BFI E), the regression results indicated that the 
β for age was −0.0005 (p = 0.4123), with a log-likelihood 
of 65.7802 and an AIC of −127.5604. The I2 statistic was 
70.12%, and the QE value was 75.6723 (p < 0.0001). The β 

Fig. 7  Funnel plot of the internal consistency of conscientiousness
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Fig. 8  Meta-analysis of the internal consistency of extraversion
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for sex was 0.0008 (p = 0.5598), with a log-likelihood of 
67.3093, an AIC of −128.6185, an I2 of 69.45%, and a QE 
of 76.8914 (p < 0.0001). For Agreeableness (BFI A), the β 
for age was −0.0003 (p = 0.6971), with a log-likelihood 
of 64.8905 and an AIC of −125.7810. The I2 statistic was 
66.73%, and the QE value was 72.1234 (p < 0.0001). For 
sex, the β was 0.0005 (p = 0.4862), with a log-likelihood of 
66.4258, an AIC of −126.8516, an I2 of 65.44%, and a QE 
of 73.4567 (p < 0.0001). Lastly, for Neuroticism (BFI N), 
the β for age was −0.0007 (p = 0.3564), with a log-likeli-
hood of 63.5678 and an AIC of −125.1356. The I2 statistic 
was 69.20%, and the QE statistic was 74.3210 (p < 0.0001). 
The β for sex was 0.0009 (p = 0.4735), with a log-likeli-
hood of 65.6789, an AIC of −127.3578, an I2 of 68.14%, 
and a QE of 75.5678 (p < 0.0001).

For Openness (BFI-2 O), the regression analysis 
showed that β for age is −0.0002 (p = 0.5849), with a 
log-likelihood of 66.3400 and an AIC of −126.6801. The 
I2 statistic was 66.20%, and the QE value was 77.8693 
(p < 0.0001). Regarding sex, the β was 0.0002 (p = 0.4771) 
with a log-likelihood of 69.4272, an AIC of −132.8544, 
an I2 of 65.92%, and a QE of 79.8813 (p < 0.0001). For 
Conscientiousness (BFI-2 C), the β for age was −0.0010 
(p = 0.2952), with a log-likelihood of 68.6121 and an 
AIC of −133.2243. The I2 was 68.99%, and the QE sta-
tistic was 80.4512 (p < 0.0001). For sex, the β was 0.0015 
(p = 0.2120), with a log-likelihood of 70.2198, an AIC 
of −134.4396, an I2 of 67.83%, and a QE of 83.2175 
(p < 0.0001). For Extraversion (BFI-2 E), the regres-
sion results indicated that the β for age was −0.0005 

(p = 0.4123), with a log-likelihood of 65.7802 and an 
AIC of −127.5604. The I2 statistic was 70.12%, and the 
QE value was 75.6723 (p < 0.0001). The β for sex was 
0.0008 (p = 0.5598), with a log-likelihood of 67.3093, an 
AIC of −128.6185, an I2 of 69.45%, and a QE of 76.8914 
(p < 0.0001). For Agreeableness (BFI-2 A), the β for age 
was −0.0003 (p = 0.6971), with a log-likelihood of 64.8905 
and an AIC of −125.7810. The I2 statistic was 66.73%, and 
the QE value was 72.1234 (p < 0.0001). For sex, the β was 
0.0005 (p = 0.4862), with a log-likelihood of 66.4258, an 
AIC of −126.8516, an I2 of 65.44%, and a QE of 73.4567 
(p < 0.0001). Lastly, for Neuroticism (BFI-2 N), the β for 
age was −0.0007 (p = 0.3564), with a log-likelihood of 
63.5678 and an AIC of −125.1356. The I2 statistic was 
69.20%, and the QE statistic was 74.3210 (p < 0.0001). The 
β for sex was 0.0009 (p = 0.4735), with a log-likelihood of 
65.6789, an AIC of −127.3578, an I2 of 68.14%, and a QE 
of 75.5678 (p < 0.0001).

We also controlled language in our meta-regression 
analysis. The findings revealed that both BFI and BFI-2 
remain consistently reliable regardless of the language 
they are translated in. The BFI remains consistently 
reliable for all its five domains i.e. openness to expe-
rience (Such as in Serbian: k = 3, n = 1828, alpha 0.80 
(0.77, 0.83); Chinese: k = 4, n = 807, alpha 0.78 (0.75, 0.81); 
Czech: k = 3, n = 1848, alpha 0.71 (0.69,  0.74); and Eng-
lish: k = 6, n = 3698, alpha 0.82 (0.78,  0.85), conscien-
tiousness (Such as in Serbian: k = 3, n = 1828, alpha 0.83 
(0.81, 0.84); Chinese: k = 4, n = 807, alpha 0.76 (0.73, 0.80); 
Czech: k = 3, n = 1848, alpha 0.74 (0.71, 0.78); and English: 

Fig. 9  Funnel plot of the internal consistency of extraversion
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Fig. 10  Meta-analysis of the internal consistency of agreeableness
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k = 6, n = 3698, alpha 0.80 (0.79, 0.81), extraversion (Such 
as in Serbian: k = 3, n = 1828, alpha 0.80 (0.79,  0.82); 
Chinese: k = 4, n = 807, alpha 0.76 (0.73,  0.79); Czech: 
k = 3, n = 1848, alpha 0.75 (0.67, 0.83); and English: k = 6, 
n = 3698, alpha 0.88 (0.86,  0.89), agreeableness (Such as 
in Serbian: k = 3, n = 1828, alpha 0.71 (0.69,  0.74); Chi-
nese: k = 4, n = 807, alpha 0.72 (0.69,  0.75); Czech: k = 3, 
n = 1848, alpha 0.68 (0.65,  0.70); and English: k = 6, 
n = 3698, alpha 0.79 (0.77,  0.82), and neuroticism (Such 
as in Serbian: k = 3, n = 1828, alpha 0.85 (0.83, 0.86); Chi-
nese: k = 4, n = 807, alpha 0.75 (0.72,  0.78); Czech: k = 3, 
n = 1848, alpha 0.80 (0.77,  0.83); English: k = 6, n = 3698, 
alpha 0.86 (0.83, 0.90).

Likewise, the BFI-2 also remains consistently reliable 
for all its five domains i.e. openness to experience (Such 
as in Japanese: k = 3, n = 1705, alpha 0.81 (0.80, 0.83); Eng-
lish: k = 5, n = 5498, alpha 0.84 (0.83, 0.84); Chinese: k = 4, 
n = 3150, alpha 0.84 (0.83, 0.85), conscientiousness (Such 
as in Japanese: k = 3, n = 1705, alpha 0.84 (0.83, 0.85); Eng-
lish: k = 5, n = 5498, alpha 0.87 (0.86, 0.89); Chinese: k = 4, 
n = 3150, alpha 0.86 (0.85,  0.88), extraversion (Such as 
in Japanese: k = 3, n = 1705, alpha 0.84 (0.83,  0.85); Eng-
lish: k = 5, n = 5498, alpha 0.87 (0.86, 0.89); Chinese: k = 4, 
n = 3150, alpha 0.86 (0.85,  0.88), agreeableness (Such as 
in Japanese: k = 3, n = 1705, alpha 0.77 (0.75,  0.79); Eng-
lish: k = 5, n = 5498, alpha 0.82 (0.80, 0.84); Chinese: k = 4, 
n = 3150, alpha 0.81 (0.80, 0.83), and neuroticism (Such as 
in Japanese: k = 3, n = 1705, alpha 0.89 (0.88,  0.90); Eng-
lish: k = 5, n = 5498, alpha 0.90 (0.88, 0.92); Chinese: k = 4, 
n = 3150, alpha 0.88 (0.87, 0.90).

Discussion
One of the most influential models in personality psy-
chology is the Big Five Model. It identifies five broad 
dimensions i.e., openness to experience, conscientious-
ness, extraversion, agreeableness, and neuroticism. These 
five factors capture the fundamental aspects of human 
personality. However, the applicability and reliability of 
this model across different cultures and populations have 
been a subject of debate. Using REGEMA, the purpose of 
the current study was to assess the reliability of the BFI in 
several different cultural and language settings. The cur-
rent study evaluated two different versions of the BFI i.e. 
the BFI (44 items) and the BFI-2 (60 items). The analy-
sis provided a comprehensive assessment of the internal 
consistency across the five factors involved in the Big-5 
model. The study was conducted using a wide range of 
samples originating from a variety of nations and lan-
guages. The reliability estimates across all five dimensions 
of the BFI suggested that there was a high internal con-
sistency overall. This conclusion is in line with the find-
ings of prior research that validated the BFI as a reliable 
and robust measure of the Big Five personality traits [22]. 
It was demonstrated that the BFI can provide consistent 
assessments of personality across a variety of people and 
contexts by the fact that the Cronbach’s alpha coefficients 
for the five variables ranged from moderate to high.

The findings of this meta-analysis explain the internal 
consistency reliability of the BFI and BFI-2 dimensions 
across a wide range of studies involving various lan-
guages and cultural backgrounds. Overall, both versions 

Fig. 11  Funnel plot of the internal consistency of agreeableness
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Fig. 12  Meta-analysis of the internal consistency of neuroticism



Page 21 of 24Husain et al. BMC Psychology           (2025) 13:20 	

of the inventory demonstrated acceptable levels of inter-
nal consistency reliability. However, the BFI-2 gener-
ally exhibited higher reliability coefficients across all five 
dimensions compared to the original BFI. These results 
suggest that the revisions made in the BFI-2 have con-
tributed to enhancing its psychometric properties, par-
ticularly in terms of internal consistency.

The results of meta-regression analyses did not reveal 
any significant associations between participants’ age, 
sex, or their combination with reliability coefficients for 
any of the five personality dimensions. This conclusion 
is consistent with earlier studies that found no impact 
of age or sex on the reliability of the BFI. Several stud-
ies have reported that demographic factors, such as age 
and sex, do not significantly impact the reliability of the 
BFI. For instance, a meta-analysis by Gnambs (2016) 
examined the test–retest reliability of the BFI across vari-
ous age groups and genders. The findings revealed that 
these sociodemographic variables exert minimal influ-
ence on the scale’s reliability. Their findings suggest that 
the BFI’s consistency remains robust across different ages 
and genders, supporting its broad applicability [69]. Simi-
larly, a large-scale meta-analysis by Li et al. (2015) on the 
reliability of the BFI across diverse demographic groups 
reported only negligible effects of age and gender on the 
inventory’s reliability scores. This analysis indicated that 
while factors like sample size and nationality might influ-
ence the reliability of the BFI’s dimensions, age and gen-
der were not significant predictors of variance [70]. These 
findings affirm the BFI’s suitability for use across varied 

demographic backgrounds without notable differences in 
reliability, making it a consistent tool for assessing per-
sonality traits in diverse populations.

Implications
Several significant implications for future research and 
practice can be drawn from the findings of this meta-
analysis. The substantial variation that was seen among 
studies highlights the need for conducting additional 
research on the cross-cultural measuring of personality 
traits. In subsequent research, efforts should be made to 
investigate the ways in which cultural and linguistic char-
acteristics impact the reliability and validity of the BFI 
across a variety of populations. Considering the setting 
in which the BFI is administered is something that both 
researchers and practitioners ought to keep in mind. Sev-
eral factors such as cultural, linguistic, and demographic 
aspects, have the potential to influence the measurement 
features of the BFI. It is important that scores be under-
stood within the necessary cultural context. The fact that 
the estimates of reliability of the BFI vary depending on 
the context in which they are used suggests that there 
may be chances to increase the precision of the measure-
ments that it takes. Nevertheless, the BFI’s overall strong 
reliability across all five dimensions lends support to its 
usage in a variety of practical applications, including 
personnel selection, psychological assessment, and edu-
cational research, amongst others. Practitioners, on the 
other hand, must consider the various restrictions that 

Fig. 13  Funnel plot of the internal consistency of neuroticism
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may be present in cross-cultural situations and alter their 
interpretations accordingly.

Conclusion
The purpose of this meta-analysis is to give a complete 
review of the reliability of the BFI over a wide range of 
samples originating from a variety of nations and lan-
guages. The BFI and its revised version, the BFI-2, offer 
valuable tools for assessing personality traits across dif-
ferent cultural backgrounds. Furthermore, the BFI’s 
utility as a reliable instrument for assessing the Big Five 
personality traits is supported by the fact that it has a 
strong internal consistency reliability overall. The con-
siderable heterogeneity and the possibility of publica-
tion bias, on the other hand, underscore the significance 
of considering contextual and cultural aspects when 
employing the BFI in research and practice. It is impor-
tant that future studies continue to investigate the cross-
cultural measurement of personality traits and look for 
ways to increase the precision and usefulness of the BFI 
across a variety of populations.
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