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Original Article

Don’t Keep It Too Simple
Simplified Items Do Not Improve Measurement Quality

Beatrice Rammstedt1 , Lena Roemer1, Daniel Danner2, and Clemens M. Lechner1

1GESIS – Leibniz Institute for the Social Sciences, Mannheim, Germany
2Psychological Diagnostics & Qualification, University of Applied Labour Studies, Mannheim, Germany

Abstract: When formulating questionnaire items, generally accepted rules include: Keeping the wording as simple as possible and avoiding
double-barreled items. However, the empirical basis for these rules is sparse. The present study aimed to systematically investigate in an
experimental design whether simplifying items of a personality scale and avoiding double-barreled items (i.e., items that contain multiple
stimuli) markedly increases psychometric quality. Specifically, we compared the original items of the Big Five Inventory-2 – most of which are
either double-barreled or can be regarded as complexly formulated – with simplified versions of the items. We tested the two versions using a
large, heterogeneous sample (N = 2,234). The simplified versions did not possess better psychometric quality than their original counterparts;
rather, they showed weaker factorial validity. Regarding item characteristics, reliability, and criterion validity, no substantial differences were
identified between the original and simplified versions. These findings were also replicated for the subsample of lower-educated respondents,
who are considered more sensitive to complex item formulations. Our study thus suggests that simplifying item wording and avoiding double-
barreled items in a personality inventory does not improve the quality of a questionnaire; rather, using simpler (and consequently more vague)
item formulations may even decrease factorial validity.
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When formulating questionnaire items, one generally
accepted rule is that the wording should be kept as simple
as possible (Lenzner, 2012). In particular, the use of double-
barreled items, including two separate stimuli in the same
item while allowing for only one answer (Elson, 2016; Gehl-
bach, 2015; Porst, 2000) – is considered a “sin” in question-
naire development. Unduly high reading comprehension
requirements in item formulations are assumed to result
in “construct-irrelevant difficulty,” thereby leading to inac-
curate scores, especially for weaker readers (Messick,
1995). In addition, it is assumed that the multiple stimuli
in double-barreled items confuse respondents, as they are
unclear about which elements in the item they should
respond to. Thus, they might mentally modify the item by
ignoring one stimuli while responding to the other (Kros-
nick, 1991) or substitute a difficult question with a simpler
one (Kahneman, 2011).

Although these postulations regarding item formulation
have existed for decades, very little research has been con-
ducted to test whether they indeed hold – whether simpler
and single-barreled items perform better than more com-
plex and double-barreled ones. Efforts to reduce the linguis-
tic complexity of items have primarily been undertaken in

the context of cognitive assessments, for example, of math-
ematical skills. Here, several meta-analyses have shown
that item simplification substantially reduces the language
demands of the assessment for students with low English
proficiency (e.g., Kieffer et al., 2009). In the field of person-
ality assessment, evidence of the effects of item simplifica-
tion is scarce and inconclusive. Research suggests that the
comprehensibility of items is related to item nonresponse
and unreliable responses (e.g., Lenzner, 2012) and results
in higher cognitive burden and lower retest stabilities (Len-
zner et al., 2010). Based on such findings, several efforts
have been made to increase the comprehensibility of items.
Examples include the modification of the Revised NEO
Personality Inventory (NEO-PI-R), which resulted in the
NEO-PI-3 (McCrae et al., 2005), and of the Multidimen-
sional Personality Questionnaire (MPQ), which resulted in
the MPQ-SF (Patrick et al., 2012). All this was done on
the assumption that simplified items are better understood
and result in better psychometric properties of the scale.
However, studies directly investigating this assumption
are rare and often unsupportive. Indeed, Pargent and col-
leagues (2019) found that neither a simplification nor a “de-
terioration” of the NEO Five-Factor Inventory (FFI) items
markedly affected their reliability coefficients and factorial
structure.

Although the theoretical critique of double-barreled
items has also existed for over half a century, supporting
evidence is scarce. Only a few studies have investigated
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whether double-barreled items do indeed confuse respon-
dents, thereby lowering the quality of the items. Some
found evidence supporting the validity-reducing effect of
double-barreled items (Grant Levy, 2018; Menold, 2020;
Menold & Raykov, 2022). In addition, these items were
found to cause more difficulties in responding (Bassili &
Scott, 1996; Herzberg & Brähler, 2006). However, other
studies did not support a general tendency of double-
barreled items to show weaker psychometric quality (Schult
et al., 2019) or increased item nonresponse (Hox & Borgers,
2001). One reason for these inconclusive results might be
because there is a huge variety of multi-stimuli, thus dou-
ble-barreled items differ, especially in the similarity or con-
tradiction of the used stimuli.

The aim of the present study was to systematically inves-
tigate whether reducing the linguistic complexity of person-
ality items and avoiding double-barreled items markedly
increases the psychometric quality of a personality inven-
tory. For this purpose, we used the Big Five Inventory-2
(BFI-2; Soto & John, 2017), of which about half of the items
contain separate, albeit similar, stimuli and thus can be
regarded as double-barreled (see Schult et al., 2019). In an
experimental design, we compared the original psychomet-
ric properties of the original BFI-2 with those of a simplified
version of the inventory whose items were optimized for
readability – that is, used linguistically simplified phrases
and/or phrases reduced to a single stimulus only. We tested
these two versions based on a large, heterogeneous sample
rather than on the typically used samples of psychology
students, who are usually very familiar with responding to
questionnaires and highly literate, and, thus, less prone to
difficulties resulting from linguistically complex or double-
barreled items.

Method

Sample and Design

Data were collected as part of the Programme for the
Assessment of Adult Competencies (PIAAC) Pilot (Organi-
sation for Economic Co-operation and Development
[OECD], 2018), in which various personality scales in their
original and modified forms were tested for potential inclu-
sion in PIAAC. Data were collected via the Survey Monkey
platform. Participants aged 16–65 years were selected in the
USA and the UK according to a quota scheme based on sex,
age, and region, broadly representative of US and UK cen-
sus data. Participants received a personal URL to access the
survey platform. Each access could be used only once. Data

collection took place between June and July 2016. For the
present analyses, we merged data from the two sites, result-
ing in a total sample of N = 5,910 respondents.

From this total sample, we excluded around 20% of
respondents because they failed at least one of eight quality
checks included in the dataset (e.g., agreement with the
item “I fly to the International Space Station”; low response
times; no correct answers on an ability test; same responses
to at least four pairs of positively and negatively keyed
items of the same factor), resulting in a quality-controlled
sample of N = 4,711 respondents (57.6% female).

In addition to item simplification, the PIAAC Pilot aimed
to test the effect of the response scale format – namely,
a 5-point scale versus a 4-point scale without a midpoint.
Both designs were concurrently tested, and respondents
were randomly assigned to one of four experimental condi-
tions. In our analyses, we focused on contrasting the results
of the two conditions – original and simplified BFI-2 – based
on the 5-point response scale, as it is usually and originally
used for the BFI-2 (see Soto & John, 2017). Our final anal-
ysis sample thus comprised 2,234 respondents (57.9%
female) participating in the two conditions – original versus
simplified items – using a 5-point response scale. The corre-
sponding results for the two conditions with a 4-point
response format are displayed on the project’s OSF page
(https://osf.io/atfsv/).

Instruments

Big Five Inventory-2 (BFI-2)
The BFI-2 (Soto & John, 2017) assesses the Big Five person-
ality domains and three central facets per domain. It com-
prises 60 phrase-like items to be answered on a 5-point
rating scale ranging from 1 = fully disagree to 5 = fully agree.

Simplified Big Five Inventory-2
As most of the 60 BFI-2 items can be regarded as linguis-
tically complex or include multiple stimuli, the expert group
responsible for developing the PIAAC Pilot1 aimed to make
“the original scales more appropriate for use with the gen-
eral adult population. In many cases, the original items
were perceived as potentially too complex and abstract
for the less literate members of the general population.”
(OECD, 2018, p. 1). Therefore, the expert group developed
simplified versions for 55 of the 60 items. In particular,
they reduced the number of stimuli in all items to one
(n = 29 items). When selecting one of the two stimuli in
an item, the more content-valid and semantically simpler
stimulus was selected. Further, the experts tried to simplify

1 The members of the expert group were Daniel Danner, Beatrice Rammstedt, Brent Roberts, Richard Roberts, Manfred Schmitt, Fons van de
Vijver, and Susanne Weiß.
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the language of the items to enhance readability, especially
for low-literate adults (n = 26 items). All simplified item ver-
sions were reviewed – especially with regard to (keeping its)
content validity and signed off by all members of the expert
group. The original and simplified items of the BFI-2 are
displayed in Figure 1.

To assess the success of this simplification of the BFI-2
items, we computed Flesch Reading Ease scores (Flesch,
1948) as a numeric indicator of the readability of both the
original and simplified items. This score is a commonly used
measure of readability and relates the average sentence
length in words and the average word length in syllables.
Higher scores indicate higher reading ease. The median
Flesch Reading Ease score was Mdn = 59.75 (SD = 41.94)
for the original items and Mdn = 76.89 (SD = 41.20) for
the simplified items (see the project’s OSF page: https://
osf.io/atfsv/, for the scores for all items), demonstrating
that the simplified inventory version indeed had higher
readability. According to the classification by Flesch, the
original BFI-2 version can be regarded as fairly difficult,
and the simplified version is fairly easy to read (see Table 5
in Flesch, 1948).

Criterion Variables
Based on relevant outcome measures investigated in the
context of PIAAC (see Lechner et al. 2019; OECD, 2017;
Rammstedt et al., in press), the following correlates were
used to investigate the criterion validity of the two BFI-2
versions:
(a) satisfaction with life measured with the well-estab-

lished single item (see Nießen et al., 2020) “How sat-
isfied are you with your life in general?” rated on a
scale from 1 = not satisfied at all to 10 = completely
satisfied,

(b) self-rated health based on the single item “How would
you describe your health status in general?” rated on a
scale from 1 = excellent to 5 = poor, which we recoded
such that higher values represented better health,

(c) current household income based on nine categories
ranging from 1 = less than $10,000 to 9 = more than
$150,000.

In addition, we assessed sex, age (in years), and educational
attainment (six categories ranging from 1 = primary school
to 6 = doctoral or professional degree).

Results and Discussion

Does simplifying item wording and avoiding double-
barreled items enhance the psychometric properties of
the BFI-2? To investigate this question, we directly com-
pared the descriptive statistics, reliability, validity, and

measurement invariance of the original BFI-2 with those
of the simplified version.

Because previous studies suggest that persons with lower
cognitive ability and a lower level of education are more
sensitive to complex item formulations (e.g., Knauper
et al., 1997; Smith, 1982), we repeated in a second step each
of our analyses for the lower-educated subsample (n = 564;
high school diploma or lower) and investigated whether dif-
ferences in psychometric quality between the two versions
were indeed more pronounced in this subgroup.

Descriptive Statistics and Reliability
Estimates for the Scales

Table 1 shows means, standard deviations, standardized
mean level differences, and internal consistency estimates
for the domains and facets of the original and the simplified
BFI-2 versions. Unsurprisingly, given the changed wording
of the items, the means of some of the domain and facet
scores differed slightly between the two versions. In all
six cases in which Cohen’s d exceeded or was equal to
.20, means were higher for the simplified version, indicat-
ing higher levels of agreement with the simplified items.

We also compared the means on the level of the 60 indi-
vidual items. The mean scores of 25 items differed slightly
(d � |.20|). Here, too, agreement with the simplified items
was, in most cases, higher than with the original items
(17 items).

The reliability coefficients (Cronbach’s α and McDon-
ald’s ω total; ω total was calculated with the R package
MBESS; Kelley, 2018) for the five domain and 15 facet
scales were highly similar for both the original and the sim-
plified items (e.g., average Cronbach’s α for the domain
scale scores was .86 and .85, respectively). Only in one case
(Intellectual Curiosity) did the difference between Cron-
bach’s α coefficients of the two versions exceed |.10|, with
a higher reliability coefficient for the original compared
with the simplified version. Results for McDonald’s ω coef-
ficients were similar: Only in two cases (Intellectual Curios-
ity and Compassion) did differences in the coefficients
between the versions exceed |.10|.

Domain scale intercorrelations were also highly similar
for the original and simplified versions, with (absolute z-
and back-transformed) averages of r = .34 and .33, respec-
tively (see Table 2). Tucker’s phi congruence coefficient of
the values in the correlation matrix was .99, indicating
near-perfect congruence.

In sum, these results indicate that the simplified items
did not outperform the original ones with regard to the reli-
ability estimates or major differences in the descriptive
statistics of the scales. On the contrary, where differences
in reliability estimates were found, these indicated better
performance of the original compared with the simplified
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Figure 1. Formulations of the 60 BFI-2 items in their original and simplified forms. E = Extraversion; A = Agreeableness; C = Conscientiousness;
N = Negative Emotionality; O = Open-Mindedness.
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BFI-2 version. Likewise, the scale intercorrelations suggest
similar associations of the domains for both versions. The
slight differences found in scale and item means were not
generally surprising given that the items had been reformu-
lated: There seems to be a tendency toward a stronger
agreement with the simplified items, thus indicating that
the reformulations often reduced item difficulty. As we dis-
cuss below, this might be because simplified items became
more ambiguous and easier to agree with.

Criterion Validity

To compare the criterion validity of the two BFI-2 versions,
we correlated the domain and facet scales with a set of

typical criterion variables (Danner et al., 2019; Lechner
et al., 2019), namely, life satisfaction, self-rated health,
and income (see Table 3). Both the original and the simpli-
fied BFI-2 scales showed the correlational pattern with all
three criterion variables that was expected based on previ-
ous research: The strongest effects were found for life sat-
isfaction and health; all three criteria were negatively
associated with Negative Emotionality; life satisfaction
was additionally positively associated with Conscientious-
ness (see Danner et al., 2019; Lechner et al., 2019).

Moreover, for these criterion correlations, the patterns
were highly similar for the original and the simplified ver-
sions. Among the 60 corresponding coefficients, the largest
difference between the correlations was a (z- and back-
transformed) Cohen’s d of .11; Tucker’s phi congruence

Table 1. Means (M), standard deviations (SD), Cronbach’s α, and McDonald’s ω for the Original and Simplified BFI-2

M SD Cronbach’s α McDonald’s ω

Original Simplified Original Simplified d Original Simplified Original Simplified

Extraversion 3.13 3.27 0.71 0.69 0.20 .86 .85 .87 .86

Sociability 2.92 3.00 0.99 0.97 0.08 .85 .82 .85 .82

Assertiveness 3.13 3.32 0.88 0.84 0.22 .80 .76 .81 .80

Energy 3.34 3.50 0.77 0.77 0.20 .69 .66 .72 .73

Agreeableness 3.79 3.71 0.55 0.56 �0.13 .81 .82 .81 .83

Compassion 3.92 3.82 0.68 0.65 �0.15 .58 .64 .59 .71

Respectfulness 4.11 4.02 0.60 0.63 �0.14 .67 .63 .66 .61

Trust 3.33 3.30 0.74 0.76 �0.03 .71 .69 .71 .72

Conscientiousness 3.83 3.89 0.67 0.63 0.10 .89 .87 .89 .87

Organization 3.81 3.79 0.85 0.90 �0.02 .83 .87 .83 .88

Productiveness 3.80 3.97 0.79 0.69 0.23 .78 .72 .79 .71

Responsibility 3.87 3.92 0.68 0.67 0.06 .70 .65 .67 .63

Negative Emotionality 2.76 2.80 0.84 0.80 0.05 .92 .91 .93 .91

Anxiety 3.10 3.08 0.91 0.89 �0.03 .80 .77 .80 .78

Depression 2.56 2.46 0.95 0.92 �0.11 .85 .83 .86 .85

Volatility 2.63 2.87 0.93 0.90 0.27 .85 .79 .85 .79

Open-Mindedness 3.66 3.75 0.63 0.59 0.14 .84 .82 .84 .82

Intellectual curiosity 3.77 3.96 0.69 0.58 0.29 .65 .54 .66 .55

Aesthetic sensitivity 3.47 3.42 0.85 0.85 �0.06 .71 .69 .74 .72

Creative imagination 3.76 3.87 0.73 0.74 0.16 .73 .80 .73 .81

M (Domain) 3.43 3.48 0.68 0.65 0.07 .86 .85 .87 .86

M (Facet) 3.43 3.49 0.80 0.78 0.06 .75 .72 .75 .74

Table 2. Manifest Intercorrelations of the Original BFI-2 Scale (below the main diagonal) and the Simplified BFI-2 Scale (above the main diagonal)

E A C N O

Extraversion .26 .38 �.44 .39

Agreeableness .22 .46 �.44 .18

Conscientiousness .39 .40 �.43 .19

Negative Emotionality �.46 �.37 �.48 �.11

Open-Mindedness .36 .29 .18 �.17

Note. E = Extraversion; A = Agreeableness; C = Conscientiousness; N = Negative Emotionality; O = Open-Mindedness. All correlations are significant with p <
.001.
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coefficients for the correlations with life satisfaction, health,
and income were .99, .98, and .96, respectively.

Results thus indicate that the scales of both BFI-2 ver-
sions show similar external validities, with neither version
outperforming the other.

Factorial Validity and Measurement
Equivalence

To explore the factorial structure of the two BFI-2 versions,
we first conducted a principal component analysis (PCA), as
is typically done for Big Five instruments (see, e.g., Soto &
John, 2017). Second, we tested the model fit and its invari-
ance across the two versions more formally using multi-
group analyses within a confirmatory factor analysis
(CFA) framework.

In the first step, we ran a PCA of the 60 BFI-2 items in
both experimental groups. The extracted five factors were
rotated toward a simple structure (Varimax). The resulting
factorial loadings of the items are displayed in Table 4. For
both the original and the simplified versions, nearly all
items loaded the highest of their corresponding factors.
Exceptions for both versions were the Extraversion item
26 (“Is less active than other people”), which loaded pri-
marily on Conscientiousness, and the Agreeableness item
42 (“Is suspicious of others’ intentions”), which loaded

highest on Negative Emotionality. In addition, in the simpli-
fied version, Extraversion item 41 (original: “Is full of
energy”; simplified: “Is very active”) loaded highest on
Negative Emotionality. Overall, the loading patterns were
highly similar across both versions, with an average primary
loading of .59 for the original and .57 for the simplified ver-
sion and secondary loadings of .12 and .13, respectively, as
well as an average congruence (Tucker’s phi) of .97.

In some cases, however, the resulting loading pattern
tended to be less clear for the simplified version. For exam-
ple, simplifying the Open-Mindedness item “Is complex, a
deep thinker” to “Thinks a lot about things” increased
the secondary loadings on Negative Emotionality.

In the second step, we tested and compared the multidi-
mensional structure of the two BFI-2 versions using CFA.
Similar to the procedure described by Soto & John (2017)
in their original BFI-2 publication, we started by analyzing
the hypothesized structure for each of the five domains sep-
arately. In these models, we allowed the 12 items per
domain to load on three correlated factors representing
the three facets per domain. Additionally, we included in
all models an acquiescence factor (see Soto & John, 2017)
that had unit loadings on all items.

Fit indices for the measurement models for both the orig-
inal and the simplified BFI-2 items are displayed in Table 5.
All models based on the original items showed an accept-
able to good fit to the data and tended to fit better than

Table 3. Correlations of the original and the simplified BFI-2 domain and facet scales with criterion variables

Life satisfaction Health Income

Original Simplified Original Simplified Original Simplified

Extraversion .43 .37 .31 .32 .19 .18

Sociability .31 .26 .16 .14 .13 .06

Assertiveness .29 .27 .20 .22 .16 .19

Energy .46 .38 .43 .44 .19 .19

Agreeableness .27 .26 .10 .18 .05 .06

Compassion .13 .19 .01 .12 .04 .04

Respectfulness .20 .11 .06 .08 .03 .00

Trust .32 .32 .16 .23 .05 .10

Conscientiousness .32 .25 .24 .26 .23 .16

Organization .24 .18 .19 .23 .16 .11

Productiveness .33 .24 .24 .27 .22 .16

Responsibility .28 .20 .20 .14 .21 .13

Negative Emotionality –.54 �.51 �.37 �.38 �.21 �.22

Anxiety �.44 �.39 �.30 �.28 �.16 �.18

Depression �.62 �.62 �.40 �.43 �.21 �.24

Volatility �.41 �.34 �.31 �.31 �.20 �.16

Open-Mindedness .16 .08 .14 .12 .10 .04

Intellectual curiosity .10 .05 .12 .07 .12 .06

Aesthetic sensitivity .10 .02 .08 .05 .05 �.01

Creative imagination .20 .13 .15 .16 .09 .05

M (z- and back-transformed) .32 .27 .21 .23 .14 .12

Note. All correlations � |.10| are p < .001 (slight imprecision due to rounding).
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Table 4. Standardized loadings of varimax rotated principal component analyses for the original and simplified BFI-2 item versions

Original Simplified

Item E A C N O E A C N O

1 .74 .20 .07 �.23 .07 .69 .20 .14 �.20 .16

2 .08 .72 .06 .14 .12 .27 .56 .19 .17 .21

3 �.01 .04 �.72 .13 .03 .05 �.02 �.75 .21 .04

4 .19 .04 .17 �.69 .11 .14 .04 .16 �.67 .12

5 .13 �.11 .04 .03 �.42 .10 �.01 .03 �.03 �.36

6 .68 �.21 .20 �.06 .17 .60 �.19 .17 �.21 .18

7 .05 .56 .28 �.02 .16 .07 .56 .22 .05 .24

8 �.11 �.11 �.63 .24 �.03 �.14 �.17 �.47 .12 �.16

9 .34 .18 .15 �.52 .2 .30 .34 .19 �.45 .19

10 .21 .14 .07 �.02 .57 .17 �.01 .04 �.04 .53

11 �.30 �.21 .02 .04 �.20 �.37 �.21 �.02 �.14 �.20

12 �.06 �.48 �.08 .38 �.07 .03 �.56 �.11 .24 .02

13 .07 .23 .48 �.14 .07 .08 .27 .37 .07 .02

14 .01 �.17 �.18 .74 �.03 .00 �.21 �.13 .69 .00

15 .23 �.02 .21 �.06 .57 .22 �.01 .23 �.04 .57

16 �.71 �.05 .06 .09 .04 �.70 �.04 .06 .09 .10

17 .12 �.28 .00 �.08 �.16 .14 �.59 �.16 .28 .00

18 .04 �.06 .72 �.01 �.01 .03 �.03 .71 �.06 .06

19 �.04 �.19 �.06 .70 .01 �.06 �.13 �.10 .69 .05

20 .03 .13 �.10 .04 .72 .00 .08 �.07 .04 .69

21 .63 �.22 .24 �.11 .25 .65 �.13 .20 �.23 .25

22 .32 �.45 �.19 .29 �.01 .32 �.46 �.19 .19 .07

23 �.12 �.06 �.58 .33 �.10 �.11 �.16 �.51 .27 �.03

24 .33 .04 .31 �.54 .13 .28 .05 .22 �.55 .13

25 �.08 .07 �.11 .12 �.52 �.10 .02 �.02 .04 �.40

26 �.28 �.01 �.35 .29 �.13 �.20 .03 �.34 .37 �.14

27 .11 .61 .00 �.10 .12 .10 .56 �.05 �.18 .17

28 .03 �.14 �.59 .24 �.05 .03 �.22 �.58 .21 .01

29 .13 .08 .25 �.70 .08 .05 .08 .07 �.61 .05

30 �.04 �.07 �.08 .06 �.64 �.11 �.07 �.10 .09 �.71

31 �.68 �.01 �.08 .29 .02 �.66 �.03 �.07 .27 .02

32 .11 .56 .26 .00 .18 .23 .50 .37 .09 .17

33 .10 .08 .74 �.09 �.02 .05 .10 .72 �.10 .01

34 �.10 .09 �.07 .78 �.02 �.08 �.05 �.02 .77 �.05

35 .05 .22 �.03 .05 .69 .02 .06 �.06 .00 .74

36 �.37 .03 �.19 .30 �.28 �.28 �.06 �.16 .18 �.16

37 .09 �.55 �.21 .31 .01 .13 �.61 �.28 .22 .00

38 .21 .05 .73 �.16 .13 .33 .04 .62 �.13 .16

39 �.21 �.04 �.18 .77 .02 �.17 �.15 �.13 .74 .02

40 .09 �.02 .08 .24 .55 .05 .04 .07 .39 .37

41 .49 .12 .29 �.32 .12 .32 .03 .34 �.37 .18

42 �.09 �.33 .06 .48 �.03 �.17 �.43 .11 .46 �.03

43 .10 .31 .56 �.13 .12 .21 .31 .52 .00 .13

44 .03 .06 .31 �.60 .11 �.05 .08 .24 �.64 .10

45 �.05 �.12 �.08 .13 �.50 �.06 �.03 �.10 .04 �.68

46 .76 .13 �.05 .07 .03 .73 .12 �.07 .01 .08

47 �.01 �.68 �.14 .19 �.02 �.03 �.65 �.13 .21 .04

48 �.02 �.14 �.67 .08 �.01 .04 �.06 �.76 .21 .03

49 .10 �.05 .10 �.60 .01 .19 �.09 .13 �.49 .01

(Continued on next page)
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(or at least as well as) the models based on simplified items.
For the simplified items, the models for Extraversion and
Agreeableness showed only an acceptable fit to the data
after including correlated residuals (i.e., Item 26 “Is less
active than other people” and Item 41 “Is very active”,
and Item 42 “Does not trust people” and Item 57 “Trusts
people”), thus indicating that in some cases, simplification
disguised the construct specificity of the items.

Next, to explore the overall factorial validity of the two
BFI-2 versions, we combined the five measurement models
into a total model. The total model for the original items
had an acceptable fit to the data. The model for the simpli-
fied items revealed estimation problems, indicating a not
positive definite covariance matrix of latent variables,
which disappeared only after substantial modifications
(e.g., correlated residuals across items from different

Table 5. Fit measures for the domain measurement models for the original and simplified BFI-2

w2 df p CFI (robust) RMSEA (robust) SRMR

Extraversion

Original 477 50 < .001 .922 .086 .059

Simplified 634 50 < .001 .885 .102 .096

Simplified, with correlated residuals 429 49 < .001 .926 .083 .055

Agreeableness

Original 233 50 < .001 .953 .055 .040

Simplified 683 50 < .001 .853 .107 .102

Simplified, with correlated residuals 384 49 < .001 .923 .078 .052

Conscientiousness

Original 331 50 < .001 .953 .068 .044

Simplified 326 50 < .001 .949 .069 .056

Negative Emotionality

Original 215 50 < .001 .980 .052 .027

Simplified 250 50 < .001 .970 .058 .035

Open-Mindedness

Original 250 50 < .001 .955 .057 .047

Simplified 223 50 < .001 .958 .054 .039

Total model

Original 5,241 1,604 < .001 .894 .043 .059

Original, with correlated residuals 4,923 1,601 < .001 .903 .041 .058

Simplifieda 5,779 1,602 < .001 .868 .047 .067

Simplified, with modifications 6,091 1,639 < .001 .858 .048 .069

Note.aEstimation problems, covariance matrix of latent variables not positive definite. CFI = comparative fit index; RMSEA = root-mean-square error of
approximation; SRMR = standardized root-mean-square residual.

Table 4. (Continued)

Original Simplified

Item E A C N O E A C N O

50 �.05 �.23 .05 .03 �.57 .01 �.13 .00 .04 �.55

51 �.43 .22 �.28 .18 �.29 �.59 .12 �.20 .23 �.25

52 �.06 .59 .31 �.03 .14 .03 .59 .30 .10 .13

53 .15 .22 .62 �.10 .13 .15 .25 .56 �.10 .14

54 �.22 �.09 �.20 .77 .01 �.15 �.19 �.17 .74 �.02

55 �.03 �.05 .03 .18 �.66 �.14 �.12 �.11 .17 �.51

56 .56 .30 .21 �.21 .19 .43 .22 .22 �.02 .40

57 .28 .59 �.01 �.22 .09 .23 .40 �.10 �.40 .04

58 .07 �.21 �.50 .29 .06 .07 �.25 �.51 .25 �.01

59 .06 �.08 �.21 .74 �.03 .04 .00 �.18 .70 �.01

60 .36 .02 .19 �.09 .61 .32 .00 .19 �.12 .62

Note. Loadings on corresponding factors are italicized; highest loadings are set in bold. E = Extraversion; A = Agreeableness; C = Conscientiousness; N =
Negative Emotionality; O = Open-Mindedness. Congruence of the factors (Tucker’s phi) are E = .97, A = .95, C = .98, N = .96, O = .97.
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domains; no facetted structure for the items for Negative
Emotionality; see our OSF page). Thus, the data for the sim-
plified items did not adhere to the theoretical structure of
60 items loading on 15 correlated facets (and an acquies-
cence factor).

Finally, to formally test the psychometric comparability
of the scores as assessed by the two BFI-2 versions, we
tested the measurement invariance of the respective
models across original and simplified items. Due to the esti-
mation difficulties for the total model, we used the domain-
level measurement models for the invariance analyses.
Results are presented in Table 6. For each of the five
domains, we analyzed the same measurement model
simultaneously for each of the two item versions (configural
invariance) and subsequently constrained the loadings
(metric invariance) and intercepts (scalar invariance) to
be equal across the original and simplified items. Using
the criteria recommended by Chen (2007), configural
invariance could be assumed for the models of Agreeable-
ness and Open-Mindedness, whereas metric invariance
could be assumed for the models of Extraversion, Consci-
entiousness, and Negative Emotionality. Thus, whereas
for Extraversion, Conscientiousness, and Negative Emo-
tionality, the latent facets represented the same meaning
across the two versions, this was not the case for Agreeable-
ness and Open-Mindedness. Unsurprisingly, all domains
were scalar non-invariant, indicating that responses to the

items were systematically higher or lower across the two
versions.

Results regarding the factorial structure thus indicate that
simplifying items can substantially change their meaning
and the latent variables. Thus, the simplified items became
more vague and ambiguous indicators for a specific facet
(e.g. “Can be cold” vs. “Can be cold and uncaring”) or
showed overlap with intentionally independent facets,
thereby rendering it necessary to modify the model by
allowing secondary loadings. For example, the original
BFI-2 Conscientiousness item “Is full of energy” was sim-
plified to “Is very active.” Consequently, the item showed
a semantic and – unsurprisingly – an empirical overlap with
the (inverted) Extraversion item “Is less active than other
people.”

Lower-Educated Subsample

To investigate whether differences in psychometric quality
between the two versions were more pronounced for lower-
educated persons, who are considered more sensitive to
complex item formulations, we repeated our analyses for
the subsample of lower-educated respondents. Overall,
the results (displayed in detail on our OSF page) show a
highly similar picture to that of the full sample: Reliability
coefficients between the two versions did not differ mark-
edly; criterion validity was broadly similar across the two

Table 6. Testing measurement invariance for the measurement models across the two versions of the BFI-2

Fit indices Fit comparison

w2 df p CFI (robust) RMSEA (robust) SRMR BIC ΔCFI ΔRMSEA ΔSRMR

Extraversiona

Configural 906 99 < .001 .924 .084 .053 73,160

Metric 988 108 < .001 .917 .084 .063 73,172 .007 < .001 �.010

Scalar 1,288 116 < .001 .889 .094 .069 73,410 .028 �.010 �.006

Agreeablenessa

Configural 617 99 < .001 .937 .067 .043 64,426

Metric 776 108 < .001 .918 .073 .070 64,516 .019 �.006 �.027

Scalar 1,402 116 < .001 .839 .099 .081 65,080 .079 �.026 �.011

Conscientiousness

Configural 657 100 < .001 .951 .069 .046 64,243

Metric 780 109 < .001 .941 .072 .060 64,296 .010 �.003 �.014

Scalar 1,160 117 < .001 .906 .088 .068 64,615 .035 �.016 �.008

Negative Emotionality

Configural 465 100 < .001 .976 .055 .029 69,929

Metric 498 109 < .001 .974 .055 .040 69,893 .002 < .001 �.011

Scalar 732 117 < .001 .958 .067 .046 70,065 .016 �.012 �.006

Open-Mindedness

Configural 472 100 < .001 .956 .056 .040 69,486

Metric 611 109 < .001 .940 .062 .053 69,555 .016 �.006 �.013

Scalar 1,121 117 < .001 .876 .086 .068 70,004 .064 �.024 �.015

Note. aThe necessary adjustments were included for the simplified items. CFI = comparative fit index; RMSEA = root-mean-square error of approximation;
SRMR = standardized root-mean-square residual; BIC = Bayesian information criterion.
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versions, with slightly lower associations for the simplified
version; and the factorial validity indicated a better replica-
tion of the intended multidimensional structure for the orig-
inal BFI-2 version compared with the simplified version.
Thus, even among lower-educated (and, on average less lit-
erate) respondents among whom the simplified item sets
were especially intended to improve the psychometric qual-
ity of the measures, the simplified items did not outperform
the original items.

Conclusion

Is it really a “sin” to use complexly worded and double-bar-
reled items (e.g., Gehlbach, 2015)? The present study aimed
to systematically investigate whether simplifying item
wording and avoiding multiple stimuli markedly increases
the psychometric quality of personality inventories. We
directly compared the original BFI-2 version with a simpli-
fied one. Our results clearly show that in no case did the
simplified versions outperform the original versions. In fact,
our factorial results indicate that the intended multidimen-
sional structure of the questionnaire was better replicated
by the original items than by the simplified versions. These
results also held for lower-educated persons, considered
more sensitive to linguistically complex items and for
whom the simplified items were primarily intended (e.g.,
Knauper et al., 1997; Smith, 1982).

Our findings thus question general rules of item formula-
tion and suggest that established personality items do not
benefit from linguistic simplification and reduction to single
stimuli. Personality items are usually carefully developed
with a focus on simple phrasing (see, e.g., Soto & John,
2017). Multiple stimuli – representing similar nuances of
the same personality aspect – are intentionally included in
these phrases to enhance the bandwidth and sharpen the
item intention (see, e.g., Gosling et al., 2003). Our results
indicate that purely linguistically focused simplifications
do not enhance the quality of these items but rather may
blur their unique meaning, thereby decreasing their validity.
Further, it might be oversimplified to categorize each item
containing multiple stimuli as double-barreled. Instead, one
might regard the double-barreledness of items as a contin-
uum from very similar stimuli (e.g., synonyms or para-
phrases) to stimuli that can be interpreted as even
contradictory. In the case of BFI-2, the items are clearly
on the synonym pole of this dimension. They are thus prob-
ably less confusing to respondents than items containing
contradictory stimuli and instead help to clarify the item’s
intention. Future studies should investigate the degree to
which our results generalize at the other pole of this contin-
uum of double-barreledness.

Additionally, the classical indicators of psychometric
quality used in the present study may not have been sensi-

tive enough to identify problems of complex items. Some
previous studies have indicated that item nonresponse
and response duration are affected by item complexity
(e.g. Lenzner, 2012). Future studies should therefore inves-
tigate a parsimonious set of different quality indicators to
compare different item formulations. This study focused
on the scale level and used classical test theory (CTT)
methods. Future studies may garner additional insights into
the performance of individual items by using item response
theory (IRT) models, in particular four-parametric-logistic
models suggested by Waller and Reise (2010).

Overall, our results indicate that an established personal-
ity inventory does not benefit from item simplification. As
such, the results may refine traditional item formulation
guidelines and encourage future studies research to probe
the generalizability of our findings.
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