
R E S E A R C H Open Access

© The Author(s) 2025. Open Access  This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use, 
sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and 
the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included 
in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a copy of this licence, visit ​h​t​t​p​​:​/​/​​c​r​e​a​​t​i​​v​e​c​​o​m​m​​o​n​s​.​​o​r​​g​/​l​i​c​e​n​s​e​s​/​b​y​/​4​.​0​/.

Michel-Kröhler et al. BMC Psychology         (2025) 13:1349 
https://doi.org/10.1186/s40359-025-03579-y

BMC Psychology

*Correspondence:
Alena Michel-Kröhler
kroehler@uni-mainz.de
1Department of Clinical Psychology and Neuropsychology, Institute for 
Psychology, Johannes Gutenberg-University Mainz, Mainz, Germany

2Department of Neuropsychology and Psychological Resilience Research, 
Central Institute of Mental Health, Mannheim, Germany
3Department of Sport and Exercise, Staffordshire University, Stoke-On-
Trent, UK
4Department of Psychology, Institute of Sport, Manchester Metropolitan 
University, Manchester, UK

Abstract
Background  Irrational beliefs as conceptualized within Rational Emotive Behavior Therapy (REBT) are maladaptive 
ideas about the world that perpetuate ill mental health and psychological distress. However, our understanding of 
the role of irrational beliefs in psychopathology is heavily reliant on the data from Western samples, chiefly the United 
Kingdom and the United States. Thus, to help bridge the gap between East and West, we must first understand the 
extent to which our measures are suitable for cross-cultural purposes. In this article we present the translation and 
validity testing of two versions of the irrational Performance Beliefs Inventory (iPBI) – a Mandarin language version 
and a Bahasa Malaysia language version.

Methods  For this purpose, 239 Bahasa Malaysia speaking participants and 180 Mandarin speaking participants 
(f = 139, m = 280, Mage = 23.05, SDage = 6.02, age range: 16–50 years) took part in the study. After a detailed translation 
process, we carried out confirmatory factor analyses to test whether the expected four-factor-structure can be 
confirmed in these Bahasa Malaysia and Mandarin speaking subsamples.

Results  Results showed a partially inadequate model fit (Bahasa Malaysia version: CFI = .841, RMSEA = .072; Mandarin 
version: CFI = .866, RMSEA = .066). In addition, we conducted exploratory analyses and applied existing versions of the 
iPBI, namely the existing Thai and Korean versions, to our sample to examine whether they provide a better model fit. 
In addition, construct validity (i.e., convergent, divergent, and concurrent validity) indicated partial validity, with mixed 
relationships between irrational beliefs and trait anxiety, anger, and depression for the different iPBI versions.

Conclusion  The current findings indicate that further psychometric work is necessary before Bahasa Malaysia and 
Mandarin versions of the iPBI can be adequately applied in research and practice. We discuss possible shortcomings 
and provide suggestions for further research.
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Background
For many people, performance is an important and 
unavoidable part of daily life. This could be performance 
in private life (e.g., being a good mother/father/friend), 
at school or university (e.g., getting good grades/giving 
good presentations), at work (e.g., closing the most deals/
winning the most customers) or in sport (e.g., achiev-
ing the best performance, being better than the oppo-
nent). Indeed, performance in such areas can help shape 
the life course of individuals and organizations. Perfor-
mance is ubiquitous in our lives, so to speak, which can 
lead people to place an exaggerated personal importance 
on performance behaviors and outcomes [20]. Further-
more, performance is not always automatically associated 
with success. There may be repeated experiences of fail-
ure, injustice, rejection, or similar challenging events to 
which a person may respond with healthy or unhealthy 
behaviors [9]. One approach to understanding human 
goal striving posits that rigid, extreme, and irrational 
beliefs about performance-related factors can paradoxi-
cally impede progress toward desired outcomes. This 
approach is consistent with Rational Emotive Behav-
ior Therapy (REBT, [19]), which emphasizes the crucial 
role of beliefs in the pursuit of goals and the develop-
ment of psychopathology when goals are impeded. In 
REBT, rational and irrational beliefs (B) are at the cen-
ter of a transactional GABC emotion reactivity process 
whereby adverse (A) occurrences to one’s goals (G) bring 
about negative emotional and behavioral consequences 
(C). Irrational beliefs in response to, or on approach to, 
adversity underpin unhealthy consequences, and ratio-
nal beliefs underpin healthy consequences [18, 49, 56]. 
Irrational beliefs are illogical, unpragmatic, and unem-
pirical, and in contrast, rational beliefs are logical, prag-
matic, and empirical. Irrational beliefs are at the heart of 
treatment in (specific) REBT [56]. The application of the 
GABCDE framework within REBT (outlined first by Ellis 
[18], and elaborated by Turner [56]) involves a targeted 
intervention. Initially, this involves a thorough assess-
ment of deeply held irrational beliefs and recognizing 
their role in maladaptive emotional and behavioral out-
comes, rather than attributing these outcomes solely to 
the eliciting event. Subsequently, these beliefs are rigor-
ously challenged and weakened, following which rational 
alternatives are developed and strengthened to improve 
the individual’s psychological well-being. However, 
research investigating the use of REBT in performance 
situations has so far mainly been conducted in Western, 
particularly European, countries (for two exceptions in 
sport samples see [13, 45]). Consequently, it is not clear 
whether and to what extent REBT can be applied in East-
ern samples. Therefore, the priority for the application 
of REBT in Eastern populations should be to develop 
a linguistically and psychometrically valid measure of 

irrational beliefs as a function of the language spoken in 
the respective region to help researchers and practitio-
ners identify individuals vulnerable to irrational beliefs, 
practice REBT, and finally test the effects of REBT on 
irrational beliefs (cf. [9]).

Turner and colleagues [53]  developed the irrational 
Performance Beliefs Inventory (iPBI) as the first measure 
of irrational beliefs in performance areas such as sport, 
education, business, and the military. The iPBI consists 
of 28 items that capture irrational performance beliefs 
according to four core dimensions of REBT theory [4, 
17, 19]. The first core belief, Demandingness, also known 
as Primary Irrational Belief (PIB) can be defined as rigid 
assertion of demands that certain desired conditions 
must or must not exist [15]. Three other core beliefs are 
subordinate to PIBs: (a) Awfulizing (AWF) as the extreme 
overestimating the consequences of past, present, and 
future events while being unable to recognize that there 
could be worse events [12], (b) Low-frustration tolerance 
(LFT) as the belief that when people do not get what they 
think they should get, they conclude that the situation is 
intolerable, and they cannot bear it [16], and (c) Depre-
ciation (DEP) as the tendency to make global judgements 
(i.e., overgeneralizations) about oneself, others, and the 
world [12]. Previous studies confirmed the construct, 
concurrent, and predictive validity of the iPBI [54, 55], as 
well as its test–retest reliability [54, 55].

To assess irrational performance beliefs across differ-
ent cultures, various translations of the iPBI have been 
developed and subjected to validity testing: Korean [8], 
German [38], Hungarian [52], Persian [39], Thai [9], and 
Turkish [57]. In the Thai, Korean, Persian, and German 
translation, which are based on the original 28-item iPBI 
version, the measure has proven to be internally con-
sistent (α > 0.69). Further construct validation was con-
firmed across cultures by low to moderate correlations 
with measures of anxiety and depression. However, the 
28-item version was not fully replicated in any of the 
mentioned translations, resulting in versions of varying 
lengths with 26 items [38], 22 items [39] or 20 items [8, 
9]. At present, however, it is not known to what extent 
irrational beliefs are also relevant and transferable to 
other regions of Asia such as Malaysia and other lan-
guages such as Bahasa Malaysia or Mandarin.

From a cultural perspective, adapting to these two lan-
guages will allow access to a large part of the Malaysian 
community, as Bahasa Malaysia is the official language 
and Mandarin is becoming increasingly important due 
to its increased social status within Malaysia’s Chinese 
community, historically differentiated by dialect [1, 22, 
41]. While the Malay culture is diverse and dynamic, 
with Islam playing a significant role in shaping its values 
and norms, the Chinese community maintains a strong 
cultural identity rooted in Confucian principles and a 
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focus on family values. This leads to subtle differences in 
their fundamental attitudes and practices, particularly in 
the business environment. Although both communities 
maintain their distinct identities, there is also a shared 
understanding of Malaysian culture and a general spirit 
of coexistence. For example, both communities value 
maintaining harmony, avoiding conflict in communica-
tion, and respecting elders [22, 59]. From a practical per-
spective, validating questionnaires in different languages 
increases accessibility, enables diverse populations to 
participate in research and clinical practice, and supports 
more inclusive health and psychological interventions 
[11]. From a researcher’s perspective, this is particularly 
relevant in relation to improving the international com-
parability of research results, enabling large-scale inter-
cultural studies, and improving the generalizability of 
findings [2].

Therefore, the aim of the study was therefore the 
development and preliminary validation of two new 
Asian language versions of the irrational Performance 
Beliefs Inventory –a Bahasa Malaysia and a Mandarin 
version (two prominent languages spoken in Malaysia), 
which can be applied mainly in Malaysia but also in 
other regions of Asia. To achieve this aim, the original 
iPBI was translated from English into Bahasa Malaysia 
(hereinafter referred to as iPBI-Malay) and Mandarin 
(hereinafter referred to as iPBI-Mandarin). Using the 
translated versions, we assessed construct validity in 
terms of factorial validity using confirmatory factor 
analyses (CFAs) and determined convergent and diver-
gent validity using the different subscales of the Short-
ened General Attitude and Belief Scale (SGABS; [34]). 
In addition, we calculated the correlations between 
the new measures and the State-Trait Personality 
Inventory (STPI; [46]) to check concurrent validity, 
determined differences between participants’ sex and 
calculated correlations with participants’ age.

Finally, since two versions of the iPBI have already 
been validated in Eastern working populations, namely 
a Thai and a Korean version, we exploratively checked 
the model fit of these versions for our data. In addition, 
we repeated the already mentioned analyses to deter-
mine the convergent, divergent, and concurrent validity 
for these two versions to identify the most appropriate 
measurement model for the Mandarin and Bahasa Malay 
speaking populations.

Method & materials
Participants
For conducting confirmatory factor analysis (CFA), 
previous iPBI research has used a participant:item 
ratio of 5:1 [9], but guidelines indicate an a priori 
participant:item ratio of 10:1 as more suitable (e.g., [5, 

10]). Thus, we aimed to recruit between n = 140 and 
n = 280 participants for both Mandarin and Bahasa 
Malaysia versions of the iPBI to complete the 28-item 
iPBI. Overall, we recruited 422 participants from 13 
Malaysian states and 3 federal territories. We removed 
three participants from the analyses because their age 
deviated significantly from the mean distribution of 
the sample (≥ 88  years). Thus, the final sample con-
sists of 419 participants (f = 139, m = 280, Mage = 23.05, 
SDage = 6.02, age range: 16–50  years), which can be 
divided in two subsamples for data analyses:

Subsample 1 – Mandarin speaking sample
One hundred eighty participants (f = 62, m = 118, 
Mage = 21.26, SDage = 5.68, age range: 16–48  years). Par-
ticipants of Subsample 2 had mainly the second highest 
education level (i.e., 7–11 years [O Level], or 12–13 years 
[A Level], n = 94), were mostly Buddhist (n = 118) and 
belonged mainly to the Chinese community (n = 162; for 
more details see Supplement Table A1).

Subsample 2 – Bahasa Malaysia speaking sample
Subsample 2 consisted of 239 participants (f = 77, m = 162, 
Mage = 24.41, SDage = 5.94, age range: 16–50  years). Most 
of them had the third highest education level  (i.e., 
1–4  years diploma or degree at a college or university, 
n = 132), were mostly Muslim (n = 220) and belonged 
mainly to the Malay community (n = 196; for more details 
see Supplement Table A1).

Measures
For the present study, we translated the original English 
versions of the irrational Performance Beliefs Inven-
tory (iPBI), the Shortened General Attitude and Belief 
Scale (SGABS) and the State-Trait Personality Inven-
tory (STPI) into two languages, Mandarin and Bahasa 
Malaysia. Descriptive statistics and reliability coeffi-
cients (Cronbach’s alpha; α) for the Mandarin speaking 
sample are reported in the first third of Table 1 and for 
the Bahasa Malaysia speaking sample in the first third of 
Table 3. For the translation process, we used a modified 
team approach (see [6, 14]), which includes five succes-
sive steps: translation, review, adjudication, pre-testing 
and documentation (short: TRAPD; 2003, see also [48]). 
The TRAPD approach was chosen because research has 
shown that a committee or team approaches produce 
the most effective translations compared with other 
approaches [23, 25]. In more detail, five translators (three 
Bahasa Malaysia and two Mandarin translators) produce 
initial translations independent of each other. An expert 
panel reviewed the translations together with the transla-
tors and the second author. After that, a pre-test transla-
tion was produced.
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M (SD) α PIB LFT AWF DEP iPBI Composite score
iPBI-Mandarin
  Primary irrational beliefs (PIB) 3.51 (0.46) .62 -
  Low frustration tolerance (LFT) 3.49 (0.51) .66 .43*** -
  Awfulization (AWF) 3.40 (0.48) .75 .72*** .56*** -
  Depreciation 2.81 (0.71) .83 .38*** .52*** .59*** -
  iPBI Composite score 3.25 (0.46) .89 - - - - -
    SGABS
      Need for achievement 3.34 (0.78) .76 .29*** .56*** .49*** .55*** .60***

      Need for approval 2.91 (0.82) .71 .48*** .37*** .51*** .31*** .49***

      Need for comfort 3.09 (0.75) .76 .23*** .30*** .33*** .38*** .41***

      Demand on fairness 3.62 (0.68) .75 .51*** .36*** .53*** .27*** .48***

      Self-downing 2.52 (0.95) .89 .30*** .46*** .49*** .68*** .65***

      Other downing 3.00 (0.74) .61 .37*** .31*** .40*** .31*** .42***

      Total irrationality 3.09 (0.56) .90 .49*** .57*** .64*** .62*** .73***

    STPI
      Anxiety 22.14 (3.43) .76 .16 .20 .25** .27** .29**

      Anger 16.39 (6.26) .87 .05 .30*** .19 .35*** .31***

      Depression 24.26 (2.73) .79 <.01 .16 .14 .16 .16
Thai version
  Primary irrational beliefs (PIB) 3.52 (0.42) .51 -
  Low frustration tolerance (LFT) 3.49 (0.51) .65 .40*** -
  Awfulization (AWF) 3.46 (0.48) .75 .63*** .57*** -
  Depreciation 2.83 (0.72) .83 .33*** .50*** .52***

  iPBI Composite score 3.29 (0.44) .88 - - - - -
    SGABS
      Need for achievement 3.34 (0.78) .76 .25** .55*** .43*** .54*** .59***

      Need for approval 2.91 (0.82) .71 .45*** .40*** .49*** .31*** .49***

      Need for comfort 3.09 (0.75) .76 .25** .34*** .30*** .35*** .40***

      Demand on fairness 3.62 (0.68) .75 .48*** .36*** .51*** .27*** .48***

      Self-downing 2.52 (0.95) .89 .25** .47*** .44*** .67*** .63***

      Other downing 3.00 (0.74) .61 .36*** .32*** .40*** .31*** .43***

      Total irrationality 3.09 (0.56) .90 .46*** .58*** .60*** .60*** .72***

    STPI
      Anxiety 22.14 (3.43) .76 .20 .21* .24* .27** .30***

      Anger 16.39 (6.26) .87 .09 .31*** .17 .34*** .31***

      Depression 24.26 (2.73) .79 .01 .15 .13 .18 .17
Korean version
  Primary irrational beliefs (PIB) 3.65 (0.43) - -
  Low frustration tolerance (LFT) 3.60 (0.38) .57 .38*** -
  Awfulization (AWF) 3.40 (0.48) .75 .63*** .59*** -
  Depreciation (DEP) 2.83 (0.72) .83 .29*** .52*** .59*** - -
  iPBIK Composite score 3.30 (0.43) .88 - - - - -
    SGABS
      Need for achievement 3.34 (0.78) .76 .26** .56*** .49*** .54*** .61***

      Need for approval 2.91 (0.82) .71 .34*** .39*** .51*** .31*** .47***

      Need for comfort 3.09 (0.75) .76 .14 .33*** .32*** .35*** .39***

      Demand on fairness 3.62 (0.68) .75 .49*** .36*** .52*** .27*** .47***

      Self-downing 2.52 (0.95) .89 .20* .48*** .49*** .67*** .65***

      Other downing 3.00 (0.74) .61 .31*** .31*** .39*** .31*** .41***

      Total irrationality 3.09 (0.56) .90 .39*** .58*** .64*** .60*** .72***

    STPI
      Anxiety 22.14 (3.43) .76 .09 .23* .25** .27** .29**

Table 1  Descriptive statistics, inter-correlations for the iPBI dimensions, and correlation coefficients for the Mandarin speaking sample
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Irrational performance beliefs
The original English language version of the irrational 
Performance Beliefs Inventory (iPBI) [54] consists of 28 
items, with seven items assigned to each dimension of 
irrational beliefs as conceptualized within REBT: PIB 
(e.g., “I must not be dismissed by my peers.”), LFT (e.g., “I 
cannot bear not getting better at what I do”), AWF (e.g., 
“It’s terrible if the members of my team do not respect 
me”), and DEP (e.g., “I am a loser if I do not succeed in 
things that matter to me”). Participants rate each item on 
a five-point scale from 1 (strongly disagree) to 5 (strongly 
agree). The iPBI has demonstrated reliability across vari-
ous samples across numerous studies, including within 
working populations [54]; athletes and exercisers [29, 31].

Shortened general attitude and belief scale (SGABS)
The original English version of the SGABS [34] captures 
irrational beliefs using 22 items. The SGABS consists of 
six irrational beliefs subscales, namely ‘Need for achieve-
ment’ (4 items; e.g., “It’s unbearable to fail at important 
things, and I can’t stand not succeeding at them.”), ‘Need 
for approval’ (3 items; e.g., “When people who I want to 
like me, disapprove of me or reject me, I can’t bear their 
disliking me.”), ‘Need for comfort’ (4 items; e.g., “It’s 
unbearable being uncomfortable, tense or nervous and I 
can’t stand it when I am.”), ‘Demand for fairness’ (4 items; 
e.g., “I think it is terribly bad when people treat me with 
disrespect.”), ‘Self-downing’ (4 items; e.g., “If important 
people dislike me, it is because I am an unlikable bad 
person.”), and ‘Other downing’ (3 items; e.g. “I believe 
that if a person treats me very unfairly, they are bad and 
worthless.”). All subscales can be summed into one ‘Total 
Irrationality’ scale. Participants indicated on a 5-point 
scale ranging from 1 (strongly disagree) to 5 (strongly 
agree), to the extent that they agreed with each of the 
26 statements. Cronbach’s alpha in the original sample 
was α =.79 (Need for achievement’), α =.79 (Need for 
approval’), α =.80 (‘Need for comfort’), α =.80 (‘Demand 
for fairness’), α =.83 (‘Self-downing’), and α =.61 (‘Other 
downing’) [34].

State-trait personality inventory (STPI)
The original English version of the STPI [46] captures 
trait ‘Anxiety’ (e.g., “I feel nervous and restless.”), ‘Anger’ 
(e.g., “I am quick tempered.”), ‘Depression’ (e.g., “I feel 

gloomy.”), and ‘Curiosity’ (e.g., “I feel like exploring my 
environment.”) with 10 item each. However, for the cur-
rent study we omitted ‘Curiosity’ due to a lack of justi-
fiable association with irrational beliefs. Participants 
rated their experience on a 4-point scale ranging from 1 
(almost never) to 4 (almost always). Cronbach’s α in the 
original sample was α ≥.81 (Depression), α ≥.89 (Anger) 
and, α ≥.86 (Anxiety) [46].

Procedure
Participants for our study were recruited in two ways: 
through private contacts and paid advertising on Face-
book for account holders residing in Malaysia and Sin-
gapore. Between June 2017 and the February 2018, 
participants completed a series of questionnaires online 
via Qualtrics (Qualtrics, Provo, UT) that included iPBI, 
SGABS, and STPI as well as demographic questions. Eth-
ical approval was granted from the local Review Board 
of the second author’s institution. To be eligible, partici-
pants had to be at least 15 years old, currently reside in 
Malaysia or Singapore at the time of the survey and have 
spent the first 12 years of their life in Malaysia or Singa-
pore. Participants were informed about the nature and 
the procedure of the study and gave consent before com-
pleting the questionnaires. Participation was voluntary 
and participants received no incentives.

Data analyses
We performed statistical analyses using R Studio [42].

Data screening
First, the missing data was minimal because we used the 
“forced response” option in Qualtrics. Thus only less 
than 10% of the data in the dataset were missing (miss-
ing values: n = 1), mean imputation for the missing data 
point was applied [58]. Second, we checked our data for 
univariate and multivariate normal distribution using 
Shapiro–Wilk-test for univariate normality and Mardia’s 
coefficient for multivariate normality (“mvn”-package; 
[33]). We separated the analyses by language (i.e., Bahasa 
Malaysia and Mandarin). The analyses revealed nei-
ther a normal distribution for the individual items nor 
a multivariate normal distribution of the data (Bahasa 
Malaysian data: Mardia Kurtosis: 23.38, p <.001;  Man-
darin data: Mardia Kurtosis: 24.69, p <.001; [36, 50]). 

M (SD) α PIB LFT AWF DEP iPBI Composite score
      Anger 16.39 (6.26) .87 <.01 .30*** .19 .34*** .31***

      Depression 24.26 (2.73) .79 .04 .18 .14 .18 .19
p-values were corrected for multiple comparisons using Holm’s method

M Mean, SD Standard deviation, α Cronbach’s alpha, iPBI irrational Performance Beliefs Inventory, SGABS Shortened General Attitude and Belief Scale, STPI State-Trait 
Personality Inventory
*p <.05, **p <.01, ***p <.001

Table 1  (continued) 
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Thus, we chose a robust maximum likelihood estima-
tion (MLR) that computes standard errors and model 
fit indices that are robust in relation to the relative non-
normality of observations for subsequent confirmatory 
factor analysis (CFA) [28]. Third, we screened data for 
outliers (standardized z-values > 3.29; [35, 50]), and win-
sorized outliers (Bahasa Malaysian data: n = 25 from 
6,692 cases < 0.01%;  Mandarin data: n = 21 from 5,040 
cases < 0.01%).

Confirmatory factor analysis (CFA)
We conducted two separate CFAs with the 28 trans-
lated iPBI items to test the four-factor structure of the 
measure in our two subsamples and to evaluate factor 
loadings, error variances, and modification indices. By 
means of additional exploratory analyses, we exam-
ined whether the items included in the already exist-
ing Korean and Thai versions of the iPBI (iPBIK and 
T-iPBI) could be applied to our data and provide a bet-
ter model fit (for more details see “Exploratory Anal-
yses”). To test the different models, we proceeded as 
follows: First, we inspected fit indices for each model 
to evaluate the goodness of model fit [32]. In detail, we 
reported the χ2-test statistic, the Root Mean Square 
Error of Approximation (RMSEA) and its confidence 
interval (90% CI), as well as the Standardized Root 
Mean Square Residual (SRMR), the Comparative Fit 
Index (CFI), and the Tucker Lewis Index (TLI). The 
following evaluation criteria were applied: RMSEA-
values less than.08 indicate an acceptable model and 
less than.06 indicate a good model [27]. For the SRMR 
index, values should be <.05 for a good fit and <.10 
for an acceptable fit. Regarding CFI und TLI index, 
values >.90 are indicative of a good model fit [27]. To 
achieve a good fitting model, at least two fit indices 
should show an acceptable fit [27]. Second, we calcu-
lated the Akaike Information Criterion (AIC) to com-
pare the tested models. Since the AIC does not have 
a specific range of acceptable values, we assumed that 
the lower the value, the more likely it is that the model 
can be replicated in other samples. Finally, we used the 
CFI difference (ΔCFI) and the scaled chi-square differ-
ence computation to statistically compare the models. 
A ΔCFI <.01 is considered as no difference (Kline 2005) 
and the following applies to the scaled chi-square dif-
ference computation: If the difference chi-square is 
statistically significant, then the null hypothesis is 
rejected and the baseline model (= less restrictive 
model with more estimated parameters and smaller df) 
fits the data better than the nested comparison model 
(= more restricted model with fewer estimated param-
eter and with larger df). If the chi-square difference 
is not statistically significant, the opposite is the case 

[43]. In addition, we only retained items that had fac-
tor loadings ≥.40 on the intended factor [24].

Correlational analyses
We conducted three independent Pearson’s correla-
tion analyses to examine (a) the inter-correlations 
of the iPBI-Malay and iPBI-Mandarin subscales, (b) 
the construct validity by correlating their subscales 
with an existing measure of irrational beliefs (conver-
gent/divergent validity), and (c) the concurrent valid-
ity with theoretically related constructs. For the last 
two analyses mentioned, we correlated subscales of 
the iPBI-Malay and iPBI-Mandarin with subscales of 
the SGABS [34] and STPI [46]. We corrected p-val-
ues for multiple comparisons using Holm’s method 
for each analysis. We applied the following criteria to 
evaluate the correlation coefficients: very high (≥.90), 
high (≥.70), moderate (≥.50), and weak (<.50) [26]. 
Regarding the correlations with SGABS, we expected 
that all subscales would be positively correlated with 
dimensions of the iPBI-Malay and iPBI-Mandarin. 
Furthermore, we assumed that ‘Anxiety’, ‘Anger’ and 
‘Depression’ would be positively correlated with iPBI-
Malay and iPBI-Mandarin dimensions.

Scale reliability
We computed Cronbach’s alpha coefficients (Cron-
bach’s α) as measures of internal consistency of the 
iPBI-Malay and iPBI-Mandarin and their dimensions. 
Coefficients greater than.70 indicate good test score 
reliability [40].

Potential population-based differences
To further investigate population-based differences, 
we correlated participants’ age with irrational perfor-
mance beliefs scores and used independent t-tests to 
examine differences between women and men. Before-
hand, we checked the requirements for the application 
via Shapiro–Wilk-Test for testing the assumption of 
normality (p >.05) and via Levene’s Test for checking 
the homogeneity of variance (p >.05). In case of a non-
parametric distribution, we reported the significance 
of Wilcox signed-rank test as robust alternative for an 
independent t-test (pwilcox; [21]). According to previous 
findings (e.g., [38, 54]) we assumed that women would 
report a greater irrational belief than men and that 
younger participants would report greater irrational 
performance beliefs than older participants.

Results
Subsample 1 (iPBI-Mandarin)
Confirmatory factor analysis
Results of the initial CFA revealed an unacceptable 
fit to the expected four-factor solution (Model 1), 
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N = 180, χ2(344) = 573.521, p <.001, CFI =.815, TLI =.797, 
RMSEA =.064[.055,.073], SRMR =.075, AIC = 9750.343. 
Therefore, through a careful examination of the ini-
tial model, we conducted a further CFA, in which we 
excluded three PIB items (Item 4: “Decisions that affect 
me must be justified.“, Item 5: “I have to be viewed favor-
ably by people that matter to me.”, and Item 22: “I need my 
manager/coach to act respectfully towards me.”) and two 
LFT items (Item 12: “I can’t bear not succeeding in things 
that are important to me.”, Item 19: “I can’t stand failing in 
things that are important to me.”) due to low factor load-
ings (.24,.27,.10,.21,.29)1. In addition, we carried out a 
third and a fourth CFA, in which we considered stepwise 
the proposed modification in the form of a covariation of 
the residuals of Item 6 and 15, as well as Item 27 and 28. 
The result of the final CFA (Model 2) showed improved 
model fit, closer to the recommended model fit indices, 
N = 180, χ2(222) = 376.788, p <.001, CFI =.866, TLI =.847, 
RMSEA =.066[.054,.077], SRMR =.074, AIC = 8606.402. 
However, it must be considered that the correlation 
between the PIB and the AWF dimension was >.99. Stan-
dardized factor loadings ranged from.402 to.704. Error 

1 Model-fit after exclusion of six items: N = 180, χ2(224) = 415.696, p <.001, 
CFI =.833, TLI =.812, RMSEA =.073[.062,.084], SRMR =.077, AIC = 8647.388.

variances were between.504 and.838 (see Fig.  1). Final 
items of the iPBI-Mandarin are presented in Table S2 in 
the supplement.

Exploratory analyses
As the model fit of the iPBI-Mandarin version was not 
fully satisfactory, we examined whether the items in the 
already existing Korean and Thai versions of the iPBI 
(iPBIK and T-iPBI) could be applied to our data and 
provide a better model fit. Therefore, we first used the 
20-item Thai version, consisting of the 4 PIB items (PIB 
Item 2–5), 4 LFT items (LFT Item 2, 4, 6, 7), 6 AWF items 
(AWF Item 1–6), and 6 DEP items (DEP Item 2–7) of 
the original iPBI [54]. Second, we then used the 20-Item 
Korean version consisting of 2 PIB items (PIB Item 4 & 
6), 5 LFT items (LFT Item 3–7), 7 AWF items (complete 
AWF dimension), and 6 DEP items (DEP Item 2–7) of the 
original iPBI [54]. Third, we compared the different mod-
els using ΔCFI and the scaled chi-square difference test 
to determine the best model fit for our sample. Results of 
the different CFAs are displayed in Table 2.

Fig. 1  4-Factor 23-item solution of the iPBI-Mandarin with standardized factor loadings and error variances. Note. iPBI = Irrational Performance Beliefs 
Inventory, PIB = Primary irrational Beliefs, LFT = Low-frustration-tolerance, AWF = Awfulization, DEP = Depreciation, ձ = Standardized error variances
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The solution of the initial 20-item Thai version (Model 
3) was not sufficient, χ2(164) = 274.001, p <.001, CFI =.877, 
TLI =.857. After we have allowed the error variances of 
Item 15 and 6 to co-vary, the model (Model 4) showed 
an acceptable fit, χ2(163) = 255.303, p <.001, CFI =.897, 
TLI =.880. Standardized factor loadings ranged from.431 
to.736 with one exception (Item 5 =.295). Error variances 
were between.459 and.913. Comparing the 23-item iPBI-
Mandarin version (Model 2) and Model 4, the scaled 
chi-square difference test (Δχ2 = 83.368, df = 38, p <.001) 
and CFI differences (ΔCFI =.031) indicated that Model 4 
offers a superior model fit. In addition, the initial 20-item 
Korean version (Model 5) was not an acceptable fit, 
χ2(164) = 295.503, p <.001, CFI =.853, TLI =.830. After the 
covariation of the error variances of Item 6 and 15 and 
Item 27 and 28, the model (Model 6) was an acceptable 
fit, χ2(162) = 255.226, p <.001, CFI =.896, TLI =.878. How-
ever, it must be considered that the correlation between 
the PIB and the AWF dimension was >.99. Standardized 
factor loadings ranged from.407 to.727 but two items did 
not reach the required factor loading of.40 (Item 12 =.171 
and Item 19 =.306). Error variances were between.472 
and.971. Comparing the 23-item iPBI-Mandarin version 
(Model 2) and Model 6, the scaled chi-square difference 
test (Δχ2 = 85.359, df = 39, p <.001) and CFI differences 
(ΔCFI =.030) indicated that Model 6 offers a superior 
model fit. Finally, we compared Model 4 and Model 6 
with each other. A CFI difference of.001 indicated that 
both models have a similarly sufficient model fit (the 
scaled chi-square difference test was not applicable).

Correlational analyses
First, we calculated inter-correlations between the sub-
scales of the respective iPBIs. Results are summarized 
in Table 1. Second, we tested construct validity through 
correlations between the three different iPBI versions 
(i.e., 23-item iPBI-Mandarin, applied 20-item Thai ver-
sion, and applied 20-item Korean version) and SGABS 
dimensions. Results indicated significant low to medium 
positive correlations between the dimensions of the iPBIs 
(i.e., iPBI-Mandarin: r =.23–.68; Thai version: r =.25–.67; 
Korean version: r =.20–.67) and those of the SGABS mea-
suring irrationality. One exception was the correlations 
between the PIB of the 20-item Korean version and one 
subscale of the SGABS, which was not significant. Fur-
thermore, the largest correlation was between the ‘Total 
irrationality’ scale and the respective iPBI composite 
scores (i.e., iPBI-Mandarin: r =.73; Thai version: r =.72; 
Korean version: r =.72). Third, we tested concurrent 
validity, of the iPBIs through correlations with trait sub-
scales of the STPI. The results indicated low correlations 
between the iPBI-Mandarin dimensions and the STPI, 
with only 3 out of 4 correlations with the ‘Anger’ and 
‘Anxiety’ subscales being significant (see Table 1). No sig-
nificant correlations were observed for the ‘Depression’ 
subscale. Therefore, our hypothesis can only be partially 
confirmed. Participants who reported more irrational 
beliefs had higher trait anxiety and anger scores but not 
higher depression scores.

Regarding the correlations with the dimension of the 
Thai version, there were weak but significant correlations 

Table 2  Model fit indices of the different CFA models separated by subsample and applied iPBI version
χ2 df CFI TLI RMSEA [90% CI] SRMR AIC

Mandarin speaking sample (N = 180)
  23-item Mandarin version (iPBI-Mandarin)
 Model 1 573.521, p <.001 344 .815 .797 .064[.055,.073] .074 9750.343
 Model 2 376.788, p <.001 222 .866 .847 .066[.054,.077] .074 8606.402
  20-item Thai version
 Model 3 274.001, p <.001 164 .877 .857 .065[.051,.078] .072 7349.015
 Model 4 255.303, p <.001 163 .897 .880 .060[.045,.073] .070 7329.257
  20-items Korean version
 Model 5 295.503, p <.001 164 .853 .830 .072[.058,.085] .076 6957.458
 Model 6 255.226, p <.001 162 .896 .878 .061[.046,.075] .072 6914.350
Malay speaking sample (N = 239)
  25-item Malay version (iPBI-Malay)
 Model 1 819.714, p <.001 344 .763 .740 .079[.072,.086] .081 16,369.541
 Model 2 562.134, p <.001 266 .841 .821 .072[.064,.080] .077 14,383.913
  20-item Thai version
 Model 3 431.716, p <.001 164 .812 .782 .088[.078,.098] .076 12,023.156
 Model 4 336.468, p <.001 161 .877 .855 .072[.061,.082] .075 11,921.661
  20-items Korean version
 Model 5 486.457, p <.001 164 .781 .747 .099[.089,.109] .076 11,611.028
 Model 6 372.280, p <.001 160 .857 .830 .081[.070,.091] .067 11,480.923
χ2 chi-square test statistic, RMSEA Root Mean Square Error of Approximation, CI Confidence Interval, CFI Comparative Fit Index, TLI Tucker-Lewis Index, SRMR 
Standardized Root Mean Square Residual, AIC Akaike Information Criterion
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with the ‘Anxiety’ and ‘Anger’ subscales, except for the 
AWF dimension. Again, there were no significant corre-
lations with the ‘Depression’ subscale. The same pattern 
of results applied to the correlations with the Korean 
version.

Scale reliability
Cronbach’s α coefficients were between.62 and.84 (see 
first third of Table  1) for iPBI-Mandarin dimensions 
and.89 for the composite score of the 23-item iPBI-
Mandarin. With α <.70, two dimensions (i.e., PIB and 
AWF) were not ‘good’, but still in an acceptable range 
[40]. The same pattern applies to the Cronbach’s α coef-
ficients of the dimensions of the 20-item Thai version 
and 20-item Korean version. Cronbach’s α coefficients 
were between.51 and.83 (20-item Thai version) and 
between.57 and.83 (20-item Korean version) with both 
the PIB and the LFT dimension with an alpha <.70. The α 
of the composite scores of both versions were.88.

Population-based differences
Table 3 (upper part) presents descriptive statistics and 
results of the test statistic in terms of differences between 
participants’ sex in the respective iPBI dimension sepa-
rated by our three different versions (i.e., 25-item iPBI-
Mandarin, applied 20-item Thai version, and applied 

20-item Korean version), as well as the results of the cor-
relational analyses between iPBI dimensions and partici-
pants’ age. Results of the independent t-test showed only 
a trend towards a significant difference between woman 
and men in AWF (both pwilcox =.06) for the 23-item iPBI-
Mandarin and the 20-item Korean version. Furthermore, 
correlational analyses between participants’ age and all 
iPBI dimensions were non-significant. Thus, our hypoth-
eses regarding sex and age could not be confirmed in 
Subsample 1, regardless of the iPBI version selected.

Results Subsample 2 (iPBI-Malay)
Confirmatory factor analysis iPBI
To test the four-factor structure of the iPBI-Malay in 
Subsample 2 using CFAs, we proceeded in a similar way 
to Subsample 1. Again, results of the initial CFA revealed 
an unacceptable fit to the expected four-factor solution 
(Model 1), N = 239, χ2(344) = 819.714, p <.001, CFI =.763, 
TLI =.740, RMSEA =.079[.072,.086], SRMR =.081, 
AIC = 16,369.541. One PIB item (Item 22: “I need my 
manager/coach to act respectfully towards me”), one LFT 
item (Item 1: “I can’t bear not being given chances.”), and 
one DEP item (Item 2: “If decisions that affect me are not 
justified, it shows that I am worthless.”) showed low fac-
tor loadings (.23,.11, and.31). We have therefore excluded 
these for further analyses and calculated a second CFA2. 

2 Model fit after exclusion of the three items: N = 239, χ2(269) = 662.958, 
p <.001, CFI =.787, TLI =.763, RMSEA =.083[.075,.091], SRMR =.080, 
AIC = 14495.600

Table 3  Descriptive statistics and effect size differences of iPBI subscales separated by different criteria
PIB LFT AWF DEP iPBI Composite score

iPBI-Mandarin
  Age r .11 -.12 -.01 -.04 -.03
  Males (n = 118) M (SD) 3.50 (0.46) 3.50 (0.48) 3.35 (0.49) 2.80 (0.70) 3.22 (0.45)
  Females (n = 62) M (SD) 3.52 (0.45) 3.52 (0.50) 3.49 (0.45) 2.84 (0.73) 3.29 (0.46)
  t-test statistic pwilcox =.76 pwilcox =.77 pwilcox =.06 pwilcox =.43 pwilcox =.21,
  Effect size rw =.02 rw =.02 rw =.14 rw =.06 rw =.09
Thai version
  Age r .12 -.11 -.03 -.03 -.03
  Males (n = 118) M (SD) 3.52 (0.42) 3.47 (0.50) 3.42 (0.50) 2.80 (0.71) 3.26 (0.43)
  Females (n = 62) M (SD) 3.52 (0.41) 3.53 (0.52) 3.52 (0.45) 2.87 (0.74) 3.32 (0.45)
  t-test statistic pwilcox =.98 pwilcox =.38 pwilcox =.17 pwilcox =.42 pwilcox =.27
  Effect size rw <.01 rw =.06 rw =.10 rw =.06 rw =.08
Korean version
  Age r .03 -.08 -.01 -.02 -.03
  Males (n = 118) M (SD) 3.64 (0.43) 3.60 (0.37) 3.35 (0.49) 2.80 (0.71) 3.28 (0.43)
  Females (n = 62) M (SD) 3.63 (0.42) 3.61 (0.39) 3.49 (0.45) 2.87 (0.74) 3.35 (0.44)
  t-test statistic pwilcox =.78 pwilcox =.63 pwilcox =.06 pwilcox =.42 pwilcox =.18
  Effect size rw =.02 rw =.03 rw =.14 rw =.06 rw =.10
p-values were corrected for multiple comparisons using Holm’s method, r = Pearson correlation coefficient; effect size: rw = effect size for robust t-test according to 
Wilcox, d = Cohen’s d

PIB Primary irrational Beliefs, LFT Low-frustration-tolerance, AWF Awfulization, DEP Depreciation
*p <.05, **p <.01, ***p <.001
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In addition, we carried out further CFAs, in which we 
considered stepwise the proposed modification in the 
form of a covariation of the residuals of Item 21 and 23, 
Item 7 and Item 8, as well as Item 28 and Item 27. The 
result of the final CFA (Model 2) showed a better model 
fit compared to the initial model and is closer to the rec-
ommended model fit indices. N = 239, χ2(266) = 562.134, 
p <.001, CFI =.841, TLI =.821, RMSEA =.072[.064,.080], 
SRMR =.077, AIC = 14,383.913. Standardized factor 
loadings ranged from.443 to.771. Error variances were 
between.406 and.771 (see Fig. 2). Final items of the iPBI-
Malay are presented in Table S3 in the supplement.

Exploratory analyses
For the same reasons as with Subsample 1, we also car-
ried out further exploratory analyses with our data and 
the existing versions of the iPBI from the Asian region 
(i.e., T-iPBI and iPBIK). We followed the same procedure 
as described under ‘Exploratory analyses’ in the ‘Results’ 
section of Subsample 1.

Regarding the results of the CFA with the initial 
20-item Thai version (Model 3), the model fit was not suf-
ficient, χ2(164) = 431.716, p <.001, CFI =.812, TLI =.782. 
After we have allowed the error variances of Item 21 and 
23, Item 7 and 8 s well as Item 23 and 27 to co-vary, the 
model (Model 4) showed improved model fit, closer to 
the recommended model fit indices, χ2(161) = 336.468, 
p <.001, CFI =.877, TLI =.855. Standardized factor load-
ings ranged from.425 to.822. Error variances were 
between.325 and.820. Comparing the Model 2 and Model 
4, the scaled chi-square difference test (Δχ2 = 225.720, 
df = 105, p <.001) and CFI differences (ΔCFI =.036) indi-
cated that Model 4 offers a better model fit.

In addition, the initial 20-item Korean version (Model 
5) was not an acceptable fit, χ2(164) = 486.457, p <.001, 
CFI =.781, TLI =.747. After the covariation of the error 
variances of the following item combinations: Item 21 
and 23, Item 7 and 8, Item 16 and 17, and Item 27 and 
28, the model fit increased (Model 6) closer to an accept-
able fit, χ2(160) = 372.280, p <.001, CFI =.857, TLI =.830. 

Fig. 2  4-Factor 25-item solution of the iPBI-Malay with standardized factor loadings and error variances. Note. iPBI = Irrational Performance Beliefs Inven-
tory, PIB = Primary irrational Beliefs, LFT = Low-frustration-tolerance, AWF = Awfulization, DEP = Depreciation, ձ = Standardized error variances
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Standardized factor loadings ranged from.489 to.750. 
Error variances were between.438 and.761. Comparing 
the Model 2 and Model 6, only the scaled chi-square dif-
ference test (Δχ2 = 185.47, df = 106, p <.001) indicated that 
Model 6 offers a better model fit (ΔCFI =.016). Finally, we 
compared Model 4 and Model 6 with one another. A CFI 
difference of.020 indicated that Model 4 offers a better 
model fit (the scaled chi-square difference test was not 
applicable).

Correlational analyses
Results of the (inter-) correlations are summarized in 
Table 4. The correlations between the iPBI dimensions 
of the different iPBI versions (i.e., iPBI-Malay, applied 
Thai and Korean version and the SGABS subscales for 
the irrationality-related subscales were significant in 
a low to medium range, except for ‘Need for Achieve-
ment’ and PIB and ‘Self-Downing’ and PIB. In addi-
tion, the highest correlation was between the ‘Total 
irrationality’ subscale and the iPBI composite score for 
the iPBI-Malay as well as the Thai version (both r =.70) 
and the Korean version (r =.69). Thus, except for the 
correlations between PIB and the two subscales ‘Need 
for Achievement’ and ‘Self-Downing’, all correlations 
were in line with our expectations regarding the irra-
tionality-related subscales of the SGABS. Next, corre-
lational analyses between dimensions of the different 
iPBI versions and STPI subscales showed weak posi-
tive, but significant associations for ‘Anxiety’, ‘Anger’ 
and ‘Depression’ (except for the associations between 
‘Anxiety’ and PIB, and ‘Depression’ and PIB). In addi-
tion, only a negative correlation between PIB and 
‘Depression’ in the applied Korean version was striking 
because of its highly unexpected and counter-theoreti-
cal negative correlation. Therefore, our hypothesis can 
be largely confirmed in Subsample 2, in the sense that 
participants who report more irrational beliefs have 
higher ‘Anxiety’, ‘Anger’ and ‘Depression’ scores.

Scale reliability
Cronbach’s α coefficients were all between.70 and.80 
(see upper part Table 1) for iPBI-dimensions, and thus 
within the recommended range. Two exceptions are 
Cronbach’s α for the PIB dimension of the iPBI-Malay 
and Thai version, which is still in the good range ≥.67. 
Moreover, Cronbach’s alpha for the composite scores 
were.90 for the 25-item iPBI-Malay and the Korean 
version and.88 for Thai version.

Population-based differences
Table 5 presents descriptive statistics and results of the 
test statistic in terms of differences between partici-
pants’ sex and the respective iPBIs dimension as well as 
the results of the correlational analysis between iPBIs 

dimensions and participants’ age. In contrast to Sub-
sample 1, the results of the independent t-test showed 
significant differences between women and men in AWF, 
DEP and the iPBI composite scores, with women having 
higher scores than men on the dimensions mentioned. 
Furthermore, correlational analyses between partici-
pants’ age and dimensions of all iPBI versions were sig-
nificant (except for PIB) and showed in the expected 
direction. Thus, our hypotheses regarding gender and age 
were largely confirmed in Subsample 2.

General discussion
In this study we aimed to translate, and validity test the 
irrational Performance Beliefs Inventory in Mandarin 
and Bahasa Malaysia languages, yielding the iPBI-Man-
darin and iPBI-Malay. Initially, we carried out a detailed 
translation process to develop these two new versions of 
the iPBI, before testing the four-factor structure of the 
new measures in both Mandarin and Bahasa Malaysia 
language speaking subsamples through CFA. In addition, 
we took further steps to assess the reliability and valid-
ity of the iPBI-Malay and iPBI-Mandarin, by (a) investi-
gating their convergent and divergent validity using the 
different subscales of the SGABS, (b) examining their 
concurrent validity with correlations with participants’ 
anxiety, anger, and depression scores, (c) determining 
internal consistencies (Cronbach’s α) of their subscales 
and composite scores, and (d) testing the validity of the 
iPBI through sex comparisons and correlations with par-
ticipants’ age. To try to arrive at the best model fit for 
the new Bahasa Malaysia and Mandarin items, we also 
exploratively applied the existing Thai and Korean ver-
sions of the iPBI (T-iPBI and iPBIK) to our sample and 
compared them with the iPBI-Mandarin and iPBI-Malay 
versions. In other words, we used the item composition 
and factor structure of the T-iPBI and iPBIK to test the 
extent to which the new Bahasa Malaysia and Mandarin 
items fit the Thai and Korean versions.

After multiple CFAs, we arrived at a 23-item Manda-
rin and 25-item new Bahasa Malaysia version, both of 
which showed an unsatisfactory model fit, which could 
be attributed to cultural differences between Western 
and Eastern cultures (for a detailed explanation see end 
of discussion part). This is also evident, for example, in 
the removed items. Statements like “Decisions that affect 
me must be justified”, or “I can’t bear not being given 
chances” contrast with the indirect communication styles 
of the community, where meanings are conveyed subtly 
and “face” is carefully preserved to avoid embarrassment 
or shame [22, 59]. In addition, those statements can be 
seen as confrontational and as a direct challenge to the 
judgment of elders or people of higher rank, which is 
considered disrespectful in collectivist societies [30]. Fur-
thermore, this is supported by the fact that the overlap 
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M (SD) α PIB LFT AWF DEP iPBI Composite score
iPBI-Malay
  Primary irrational beliefs (PIB) 4.05 (0.53) .69 -
  Low frustration tolerance (LFT) 3.88 (0.64) .76 .29*** -
  Awfulization (AWF) 3.85 (0.63) .80 .52*** .60*** -
  Depreciation 3.41 (0.79) .80 .33*** .69*** .65*** -
  iPBI Composite score 3.80 (0.52) .90 - - - - -
    SGABS
      Need for achievement 3.58 (0.62) .51 .16 .59*** .42*** .53*** .55***

      Need for approval 3.40 (0.72) .55 .42*** .46*** .56*** .50*** .61***

      Need for comfort 2.91 (0.60) .49 .33*** .27*** .26*** .29*** .35***

      Demand on fairness 3.69 (0.63) .68 .49*** .46*** .65*** .48*** .65***

      Self-downing 2.62 (0.72) .61 .13 .27*** .25*** .38*** .33***

      Other downing 3.20 (0.80) .54 .31*** .32*** .37*** .29*** .40***

      Total irrationality 3.23 (0.46) .83 .44*** .58*** .61*** .60*** .70***

    STPI
      Anxiety 23.33 (4.58) .77 .14 .31*** .31*** .45*** .39***

      Anger 21.81 (5.10) .82 .30*** .27*** .32*** .36*** .39***

      Depression 22.01 (4.58) .79 .04 .22** .18* .37*** .27***

Thai version
  Primary irrational beliefs (PIB) 4.11 (0.59) .67 -
  Low frustration tolerance (LFT) 3.68 (0.77) .71 .22*** -
  Awfulization (AWF) 3.84 (0.63) .76 .48*** .53*** -
  Depreciation 3.41 (0.79) .80 .30*** .66*** .62*** -
  iPBI Composite score 3.73 (0.56) .88 - - - - -
    SGABS
      Need for achievement 3.58 (0.62) .51 .12 .55*** .39*** .53*** .53***

      Need for approval 3.40 (0.72) .55 .38*** .45*** .55*** .50*** .60***

      Need for comfort 2.91 (0.60) .49 .31*** .29*** .27*** .29*** .36***

      Demand on fairness 3.69 (0.63) .68 .43*** .44*** .64*** .48*** .63***

      Self-downing 2.62 (0.72) .61 .13 .30*** .24** .38*** .35***

      Other downing 3.20 (0.80) .54 .27*** .31*** .35*** .29*** .38***

      Total irrationality 3.23 (0.46) .83 .39*** .57*** .59*** .60*** .70***

    STPI
      Anxiety 23.33 (4.58) .77 .15 .31*** .30*** .45*** .41***

      Anger 21.81 (5.10) .82 .29*** .25*** .32*** .36*** .39***

      Depression 22.01 (4.58) .79 .04 .25*** .17* .37*** .29***

Korean version
  Primary irrational beliefs (PIB) 4.01 (0.64) - -
  Low frustration tolerance (LFT) 3.99 (0.61) .72 .36*** -
  Awfulization (AWF) 3.85 (0.63) .80 .52*** .62*** -
  Depreciation (DEP) 3.41 (0.79) .80 .32*** .67*** .65*** -
  iPBIK Composite score 3.77 (0.57) .90 - - - - -
    SGABS
      Need for achievement 3.58 (0.62) .50 .16 .59*** .42*** .53*** .56***

      Need for approval 3.40 (0.72) .55 .43*** .45*** .56*** .50*** .60***

      Need for comfort 2.91 (0.60) .49 .26*** .24** .26*** .29*** .32***

      Demand on fairness 3.69 (0.63) .69 .46*** .46*** .66*** .48*** .63***

      Self-downing 2.62 (0.72) .61 .12 .24** .25*** .38*** .33***

      Other downing 3.20 (0.80) .54 .28*** .31*** .37*** .29*** .38***

      Total irrationality 3.23 (0.46) .82 .41*** .56*** .61*** .61*** .69***

Table 4  Descriptive statistics, inter-correlations for the iPBI dimensions, and correlations for the Bahasa Malaysia speaking sample



Page 13 of 17Michel-Kröhler et al. BMC Psychology         (2025) 13:1349 

of the removed items between our versions and the other 
Eastern translations of the iPBI is very high, especially 
with regard to the PIB and LFT items [8, 9, 39]. More-
over, differences in the item solution between the Bahasa 
Malaysian and Mandarin versions, could be attributed 
to different linguistic landscapes that have arisen due to 
the formal status of Malay as the national language and 
the complexity of the Chinese language (including dia-
lects and an increasing shift towards Mandarin) [59]. For 
instance, the Malay language (and culture) are centered 
on a unique national identity rooted in Malay customs, 
whereas the Chinese language (and culture) in Malaysia 
are an influential diaspora experience shaped by immi-
gration and a strong connection to the traditions of Chi-
nese ancestors, which are adapted within a multicultural 
Malaysian context [47]. This could be reflected in the 
meaning of the items, or more precisely, in the different 
interpretations of the items in both cultures, which could 
have led to the different item solutions. Finally, it has 
been shown that the 28-item version of the iPBI has not 

been fully replicated in any of the translations mentioned. 
Overall, our results and those of previous validation stud-
ies suggest that not all items work equally well in differ-
ent cultures. It is therefore not surprising that both the 
Bahasa Malaysian and Mandarin items showed stronger 
model fit in our sample for the Thai and Korean versions. 
Nevertheless, model fit indices are still not fully within 
the recommended range (Thai version: Mandarin speak-
ing sample: CFI =.897, TLI =.880; Bahasa Malaysia speak-
ing sample: CFI =.877, TLI =.855) but comparable to the 
indices of other iPBI versions (cf., [8, 9, 54]. In addition, it 
should be kept in mind that these “golden rules” are sub-
ject to criticism, as they are very restrictive and hardly 
achievable when using personality questionnaires [37].

However, the factorial validity, in terms of correlations 
with convergent and divergent constructs (i.e., subscales 
of the SGABS), was largely confirmed and expected rela-
tionships were found between all versions of the iPBI and 
almost all subscales of the SGABS. But the picture was 
less clear for the tests of concurrent validity, whereby a 

Table 5  Descriptive statistics and effect size differences of iPBI subscales separated by different criteria
PIB LFT AWF DEP iPBI Composite score

iPBI-Malay
  Age r -.01 -.25*** -.22** -.33*** -.27***

  Males (n = 162) M (SD) 4.01 (0.57) 3.86 (0.66) 3.76 (0.65) 3.32 (0.80) 3.73 (0.53)
  Females (n = 77) M (SD) 4.13 (0.45) 3.91 (0.58) 4.03 (0.53) 3.61 (0.74) 3.92 (0.48)
  t-test statistic pwilcox =.15 pwilcox =.37 pwilcox <.01 pwilcox <.01 t(163.84) = −2.71, p <.01
  Effect size rw =.09 rw =.06 rw =.20 rw =.18 d = 0.36
Thai version
  Age r -.04 -.28*** -.20** -.33*** -.29***

  Males (n = 162) M (SD) 4.06 (0.62) 3.66 (0.79) 3.76 (0.66) 3.32 (0.80) 3.67 (0.56)
  Females (n = 77) M (SD) 4.19 (0.51) 3.74 (0.70) 4.01 (0.53) 3.61 (0.74) 3.87 (0.52)
  t-test statistic pwilcox =.14 pwilcox =.39 pwilcox <.01 pwilcox <.01 t(161.87) = −2.75, p <.01
  Effect size rw =.09 rw =.05 rw =.18 rw =.18 d = 0.37
Korean version
  Age r  <.01 -.22** -.22** -.33*** -.28***

  Males (n = 162) M (SD) 3.97 (0.67) 3.97 (0.63) 3.76 (0.65) 3.32 (0.80) 3.70 (0.58)
  Females (n = 77) M (SD) 4.10 (0.55) 4.03 (0.56) 4.03 (0.53) 3.61 (0.74) 3.91 (0.50)
  t-test statistic pwilcox =.27 pwilcox =.35 pwilcox <.01 pwilcox <.01 t(171.37) = −2.82, p <.01
  Effect size rw =.07 rw =.06 rw =.20 rw =.18 d = 0.39
p-values were corrected for multiple comparisons using Holm’s method, r = Pearson correlation coefficient; effect size: rw = effect size for robust t-test according to 
Wilcox, d = Cohen’s d
*p <.05, **p <.01, ***p <.001

M (SD) α PIB LFT AWF DEP iPBI Composite score
    STPI
      Anxiety 23.33 (4.58) .77 .06 .27*** .31*** .44*** .39***

      Anger 21.81 (5.10) .82 .21** .23** .32*** .35*** .36***

      Depression 22.01 (4.58) .79 -.01 .19* .18* .37*** .27***

p-values were corrected for multiple comparisons using Holm’s method

M Mean, SD Standard deviation, α Cronbach’s alpha, iPBI irrational Performance Beliefs Inventory, SGABS Shortened General Attitude and Belief Scale, STPI State-Trait 
Personality Inventory
*p <.05, **p <.01, ***p <.001

Table 4  (continued) 
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mixed pattern of results emerged. For the iPBI-Manda-
rin our assumptions were only confirmed for ‘Anger’ 
and ‘Anxiety’ regardless of the iPBI model used, but for 
the iPBI-Malay significant positive correlations were 
found between four dimensions of the different iPBI ver-
sions and for ‘Anger’, ‘Anxiety’ and ‘Depression’. Thus, the 
results indicate that the iPBI-Malay and iPBI-Mandarin 
for the most part show good concurrent validity and are 
associated with symptoms of anxiety, anger, and depres-
sion consistent with previous iPBI validation studies [9, 
38, 54] and a variety of non-performance specific irratio-
nal beliefs measures (e.g., [51]).

Concerning results that did not align with our expecta-
tions, it is striking that the correlations between PIB and 
‘Anxiety’ and PIB and ‘Depression’ were not significant, 
neither for the iPBI-Malay nor the iPBI-Mandarin. In 
addition, the PIB dimension shows the weakest (but still 
sufficient) internal reliability in all iPBI versions, leading 
to the assumption that primary irrational beliefs might 
be interpreted and reported upon differently in our sam-
ple compared to Western samples. This suspicion is also 
perhaps reinforced by the non-optimal model fits of the 
various iPBI versions. Thus, it is perhaps more appropri-
ate to generate new items from a more culturally attuned 
process of measurement development for specific Asian 
samples. Greater attention should be paid to cultural 
adaptations during the item development process to better 
tailor the measure to the underlying psyche and sociocul-
tural aspects of the respective population. Therefore, vali-
dation of irrational performance beliefs measures in Asian 
populations should start from scratch to develop a more 
adequate measure adapted to the culture and to integrate 
REBT more purposefully into Eastern cultures (cf. [9]).

Concerning the population-related differences, the 
results for the Mandarin speaking sample showed neither 
a significant correlation between the iPBI dimensions 
and the age of the participants nor significant differences 
between men and women. This applies to all three iPBI 
versions and contradicts our hypothesis. In contrast, in 
the Bahasa Malaysia speaking sample, there were signifi-
cant correlations between the iPBI dimensions and par-
ticipants’ age in all three iPBI versions (i.e., iPBI-Malay, 
applied Thai and Korean version), indicating a decrease 
in irrational performance beliefs with age. This is in line 
with previous studies, which found that irrational per-
formance beliefs were higher in younger participants 
[38, 53, 54]. Furthermore, results indicated significant 
differences between participants’ sex, with women scor-
ing higher than men on the AWF and DEP dimension as 
well as on the composite scores, which is consistent with 
results from previous studies [38, 53, 54] and generally 
corresponds to findings from REBT research [7]. Accord-
ingly, our hypotheses and the corresponding validity can 
be largely confirmed for the Bahasa Malaysia speaking 

sample, while this is less true for the Mandarin speak-
ing sample. The divergence in findings between Man-
darin speaking and Bahasa Malaysia speaking samples 
illustrates how we cannot assume that irrational beliefs 
develop and function in the same way cross-culturally. 
Also, irrational beliefs may reduce with age because as 
one is exposed to the litany of adversities that decorates 
the course of life, one learns that disadvantageous cir-
cumstances are not ‘the end of the world’ and that one 
can tolerate a great deal of ills without capitulating. But 
we cannot assume that the accumulation of life adversity 
shapes beliefs in the same way across different cultures 
and races, and more data is required in order to explore 
this.

Limitations
The current paper has some shortcomings that need to 
be addressed. Firstly, we did not consider the social desir-
ability of the participants’ responses when collecting 
data. In view of the cultural differences mentioned above, 
investigating this association could have helped to better 
interpret the results of the CFAs and embed them in the 
overall context of the study. Secondly, our study was lim-
ited by unequal distribution regarding the religion, the 
ethical affiliation, the educational level, and the gender 
of the participants (almost two thirds male participants). 
Consequently, future research should consider an equal 
distribution in terms of these characteristics that analy-
ses of potential differences in a specific population can 
be carried out more adequately. In addition, our sample 
showed a very broad age distribution (16–50  years), 
encompassing participants at various stages of develop-
ment. However, performance can be relevant in different 
contexts regardless of age. Furthermore, the original iPBI 
was developed to measure performance-related irratio-
nal beliefs in various contexts such as business, sports, 
science, medicine, and the military, and has been origi-
nally validated and applied in comparable samples to 
date (see [8, 9, 54]. Thirdly, we correlated residuals across 
factors in our various CFA models. Correlated residu-
als were specified between a small number of item pairs 
where modification indices indicated substantial local-
ized misfit (MIS > 20). These items reflected domains of 
theoretical interdependence, suggesting that their shared 
variance could not be fully accounted for by the latent 
factors alone. This is further supported by high to very 
high covariations between the different iPBI dimensions 
(see Figs.  1 and 2). Modeling correlated uniqueness in 
such cases is consistent with best practice in CFA, as 
it reduces the risk of biased parameter estimates and 
inflated inter-factor correlations, while preserving con-
struct validity and improving model fit. However, further 
studies are needed to verify (1) whether the separability 
of the dimensions from each other can still be strictly 
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maintained or whether common variables between these 
factors need to be discussed, (2) or whether these are sys-
tematic methodological effects, issues caused by meaning 
or order of the items [3, 44]. Finally, for the criterion vali-
dation of our iPBI versions, we used the same measures 
as Turner et al. [54], namely the SGABS and the STPI. 
However, these measures have not yet been fully vali-
dated for the Malaysian population and were translated 
by us for the purpose of the study. Therefore, the results 
should be interpreted with caution and future studies 
should investigate the validity of the SGABS and STPI in 
the Malaysian population to obtain reliable results that 
will increase the applicability of the measures in Eastern 
populations and allow cross-cultural comparisons with 
Western countries.

Conclusion
In summary, through exploration by factor analyses, the 
current paper arrives at two applicable, albeit imperfect, 
iPBIs for use in Bahasa Malaysia and Mandarin speaking 
populations. By applying a variety of four-factor models, 
it currently seems most promising to use the 20-item 
Thai version in Mandarin (due to fewer factor loading 
problems in the estimated model) and Bahasa Malaysia 
speaking samples (due to better model fit). Neverthe-
less, this study has shown that the application of Western 
measures is not always directly transferable to Eastern 
populations. To assist researchers and practitioners in 
assessing irrational beliefs in Malaysian and Mandarin 
populations, a measure should be developed from scratch 
that is closely adapted to the culture, mindset and char-
acteristics of these populations. Only by doing this can 
we take into account cultural aspects and community 
differences in order to adequately capture irrational 
performance beliefs across cultures and establish REBT 
interventions as part of mainstream psychotherapy in 
Eastern populations. We therefore strongly recommend 
further work on the psychometric properties of the iPBI 
and research on irrational beliefs and their relationship to 
outcomes such as mental health and well-being. This is 
important to help identify cognitive risk factors for anxi-
ety and depression in Malaysian and Mandarin speaking 
populations.
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