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ORIGINAL ARTICLE

Beck depression inventory, second edition, Czech version: demographic correlates,
factor structure and comparison with foreign data

Marketa Ciharovaa,b , Hynek C�ıglerc , Veronika Dost�alov�aa, Gabriela �Sivicov�ad and Ondrej Bezdiceka,e,f

aDiamant Neuropsychology Laboratory, Department of Neurology and Centre of Clinical Neuroscience, 1st Faculty of Medicine, General
University Hospital in Prague, Charles University, Prague, Czech Republic; bSection Clinical Psychology, Faculty of Behavioural and Movement
Sciences, Vrije Universiteit Amsterdam, Amsterdam, The Netherlands; cDepartment of Psychology & Institute for Research on Children, Youth,
and Family, Faculty of Social Studies, Masaryk University, Brno, Czech Republic; dDepartment of Psychology, Faculty of Arts, Charles University,
Prague, Czech Republic; ePrague College of Psychosocial Studies, Prague, Czech Republic; fNational Institute of Mental Health, Klecany,
Czech Republic

ABSTRACT
Objective: We aimed to examine whether demographic characteristics (i.e., sex, age and education) cor-
relate with total scores of the Czech version of the Beck Depression Inventory (BDI-II), understand the fac-
torial structure of this scale, compare our results with findings of studies conducted in other countries
and provide preliminary normative data for use in clinical practice.
Methods: Data of 450 participants were analysed using correlation analysis, non-parametric tests and
confirmatory factor analysis (CFA).
Results: Women, and participants with lower education, tended to score higher than men, and partici-
pants with higher education. There was no significant relationship between age and total scores. CFA
confirmed two factors: cognitive-affective and somatic. Czech participants scored lower than participants
in other studies. Preliminary normative data are presented in the form of percentile values for the whole
sample and stratified according to gender and education level.
Conclusions: We recommend the usage of the BDI-II total score while taking into account also the cogni-
tive-affective and somatic factor subscores. The comparison of our results with other foreign findings
shows the need for the development of locally specific normative values for self-reported depres-
sion scales.

KEY POINTS

� Women scored higher in the BDI-II than men.
� Participants with lower education scored higher in the BDI-II than participants with higher education.
� CFA confirmed two factors: cognitive-affective and somatic.
� Preliminary normative data for the Czech version of the BDI-II are stratified according to gender

and education.
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Introduction

The Beck Depression Inventory (BDI) is one of the most valid self-
assessment methods for measuring depression severity (Beck
et al. 1961; Richter et al. 1998; Subica et al. 2014; Lahlou-Laforêt
et al. 2015). Its second edition (BDI-II) consists of 21 items
addressing cognitive, affective, motivational and physiological
symptoms of depression, which may be used in adults and ado-
lescents older than 13 years (Beck et al. 1996). The BDI-II is
uncomplicated to assign, cost-effective and highly convenient for
clinical practice and research (Wang and Gorenstein 2013). It evin-
ces appropriate content validity in comparison to the Diagnostic
and Statistical Manual of Mental Disorders, Fourth Edition (DSM-
IV; American Psychiatric Association 2000), good sensitivity and
moderate specificity, satisfactory test–retest reliability and high
internal consistency (Beck et al. 1996; Dozois et al. 1998; Arbisi
2001; Kjaergaard et al. 2014).

The BDI-II has been commonly used in many countries. As
depressive symptoms may differ throughout various cultures and
countries (American Psychiatric Association 2000), and mental
health measures may yield to culturally relevant bias because of
inappropriateness, different cultural meanings and behaviour of
participants (Van de Vijver and Tanzer 2004), the development of
local norms is necessary for evidence-based clinical practice
(Wang and Gorenstein 2013).

To provide valid results, normative values should reflect the
associations between total scores and demographic variables. For
instance, when differences are consistently found between men
and women, sex-stratified norms may be needed for a given sam-
ple (Wang and Gorenstein 2013). Nevertheless, associations
between total sum score and sex, age and education were
reported in previous research of the BDI-II often with contradict-
ing results. For example, while some studies reported a significant
difference between the BDI-II total score for men and women,
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with women scoring higher than men (Kojima et al. 2002; Sanz
et al. 2003; Al-Turkait and Ohaeri 2010; Campos and Gonçalves
2011; Gomes-Oliveira et al. 2012; Roelofs et al. 2013; Gonz�alez
et al. 2015; Ptacek et al. 2017), other (Ghassemzadeh et al. 2005;
Kapci et al. 2008; Jak�si�c et al. 2013) did not reveal any association
between mean score and sex, or revealed the association only in
samples of a certain nature (Aasen 2001; Ginting et al. 2013). Age
has been correlated inversely (Beck et al. 1996), positively (Sanz
et al. 2003; Jak�si�c et al. 2013) or did not have any relationship
with the total BDI-II score (Kojima et al. 2002; Ghassemzadeh
et al. 2005; Gonz�alez et al. 2015; Roelofs et al. 2013). Moreover,
the education level has also been found to correlate with the
total score (Sanz et al. 2003; Jak�si�c et al. 2013; Roelofs et al. 2013).

Normative data for the Czech translation of the BDI-II in the
Czech Republic have not yet been established, and, to the best of
our knowledge, the two existing studies investigating psychomet-
ric properties of the BDI-II in Czech population (Ociskova et al.
2017; Ptacek et al. 2017), with the exception of sex, did not focus
on demographics characteristics. Moreover, the only normative
study of the BDI-II in a post-communist country was conducted in
primary care settings in Croatia (Jak�si�c et al. 2013).

In the Czech Republic, estimations of lifetime prevalence of
major depression vary between 7.8 (Andrade et al. 2003) and 13%
(Dz�urov�a et al. 2000), while numbers for 12-month prevalence
range from 2 (Andrade et al. 2003) to 4%. However, it has been
argued that these, possibly underestimated, numbers do not
account for patients institutionalised for their complaints as par-
ticipants of these studies come from the general population
(Form�anek et al. 2019), and institutionalisation is a more common
form of primary mental health care than in some other European
countries where these estimations are lower (Winkler et al. 2017).
Moreover, 12.5 out of 100 000 inhabitants of the Czech Republic
terminate their lives by suicide (Czech Statistical Office 2019).
Efficient diagnostics and timely intervention are thus crucial, and
quality instruments needed. Examination of demographic corre-
lates of total scores of the BDI-II in the Czech Republic and devel-
opment of normative data is hence of great importance for an
evidence-based detection of depressive disorder.

In clinical practice, the comprehensive use of BDI-II scores is
necessary (Abubakar et al. 2016). This is a reason for the analysis
of the factorial structure of the BDI-II. Evidence may be found for
models differing in the number of factors. Most research on the
BDI-II factorial structure converges on two factors solution: cogni-
tive-affective and somatic-vegetative, or somatic-affective and
cognitive (Huang and Chen 2015; McElroy et al. 2018; Faro and
Pereira 2020). Both factors account for large amount of variance,
such as 47.34% for the Croatian version or 42.61% for the Turkish
version (Kapci et al. 2008; Jak�si�c et al. 2013). A meta-analysis sup-
ported the two-factor structure, and it also suggested the exist-
ence of a general depression factor (and thus bifactor solution) as
in other studies (Huang and Chen 2015; McElroy et al. 2018; Faro
and Pereira 2020). Moreover, as more different models had similar
fit to pooled data across several samples and language versions,
there is not any conclusion about the exact factor structure.
Unfortunately, the authors of the Czech version of the BDI-II did
not provide information on the factorial structure.

The primary goal of the present study was to analyse associa-
tions between the total BDI-II score and demographic variables. In
addition, given the previous inconclusive results, we aimed to
investigate the factorial structure of the Czech version of the BDI-II
to understand the construct the BDI-II supposedly measures better.
We also aimed to compare our results with findings from previous
validation studies. Finally, regarding the lack of normative data for

the BDI-II Czech version, we wanted to provide preliminary norma-
tive standards for the BDI-II for its use in clinical practice.

Materials and methods

Participants

The preliminary normative sample was collected using a cross-sec-
tional design. Participants (N¼ 616) were community residents
recruited through convenience, non-random quota (defined as
regions) sampling in all 14 regions of the Czech Republic in 2016,
i.e., the sample was regionally representative, and via advertise-
ments on the website of the General University Hospital in
Prague and Prague School of Psychosocial Studies. Regarding
sample size estimation and the generalisability of the sample
according to EFPA Review Model for the Description and
Evaluation of Psychological and Education tests, see Appendix 1
(Evers et al. 2013). Exclusion criteria were (a) age <18 years, (b)
uncorrected visual or hearing impairment and (c) major depres-
sion or other major psychiatric disorder, a history of alcohol or
substance abuse, epilepsy, previous head injury resulting in
unconsciousness, any neurodegenerative disease, stroke, under-
going radiotherapy or chemotherapy and unstable medical illness
(to ensure a healthy normative sample; Schmidt and Pardo 2014).
Due to fulfilling one or more exclusion criteria, 127 participants
were not eligible.

Additionally, 39 participants were excluded from the study due
to missing data on several items in the BDI-II. Hence, 450 partici-
pants between the age of 18 to 96 (M¼ 43.3 years; Median
[Md]¼ 42; Interquartile range [IQR]¼ 36) were included in the final
sample (demographic characteristics are displayed in Table 1). For
the confirmatory factor analysis (CFA), the data from 127 excluded
participants were analysed (see below) as well; their demographic
characteristics are thus shown in Appendix 2.

Materials

Eligibility
A medical questionnaire, examining psychiatric diagnoses, neuro-
logical disorders, previous head injuries and serious physical con-
ditions, was administered to check the exclusion criteria.

Table 1. Participant characteristics.

Normative Sample (N¼ 450)

Participants
number (%)

Sex
Men 206 46
Women 244 54

Age
18–30 167 37
30–40 41 9
40–50 54 12
50–60 79 18
60–70 58 13
70–96 51 11

Education
Lower 55 12
Higher 225 50
University 170 38

Race
Caucasian 449 99.77
Asian 1 .23

Lower education: Compulsory school attendance (9 years);
Higher education: High school education; University: Obtained
a degree.
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Depressive symptoms
The BDI-II is a 21-item self-report questionnaire that measures the
severity of depressive symptoms during the last 2 weeks, rated on
a scale from 0 to 3, three being the most severe. The total score,
ranging from 0 to 63 points, indicates depression severity (Beck
et al. 1996). The BDI-II was administrated in the Czech language.
The Czech version was published in 1999, its translation was four
times revised and subsequently used in two pilot studies, one
with a clinical sample and one with young soldiers with no men-
tal disorder (Preiss and Vac�ı�r 1999). The BDI-II was administered
according to the standard instructions used in the manual (Beck
et al. 1996; Preiss and Vac�ı�r 1999).

Procedure

The participants signed an informed consent according to ethical
standards and agreed on participation in the study. A copy of the
informed consent with the description of the study was provided
to the participant. First, the examinee was invited to fill in the
medical status questionnaire. Then the BDI-II was administered.

Statistical analyses

Statistical analyses were conducted using the Statistical Package
for Social Sciences (IBM Corp. 2012). All tests were two-sided, with
a significance level of .05. The evaluation of data distribution was
conducted using Shapiro–Wilk tests (p > .05), analyses of skew-
ness (jzj < 1.96) and kurtosis (jzj < 1.96), visual evaluation of his-
tograms, Q–Q plots, and box plots. Considering the asymmetrical
data distribution investigated using Shapiro–Wilk test (p < .001),
different variance in sex, age and education groups according to
Levene’s test (p < .001) and ordinal data derived from a Likert-
type scale, further statistical analyses were performed by non-
parametric statistical methods. Spearman’s correlation coefficient
was used to examine the relationship between the BDI-II total
score and age, between-groups differences were analysed by the
Mann–Whitney U test (men/women) or Kruskal–Wallis test (lower/
higher/university education). Effect sizes were calculated using the
equation suggested by Cohen (Fritz et al. 2012) as r ¼ z=

ffiffiffiffi

N
p

,
where z is the test statistic and N is the sample size.

The factorial structure of the BDI-II was assessed using ordinal
CFA in the R environment with the lavaan package (Revelle 2017).
We fitted the one-dimensional and the two-factor model pro-
posed by Storch et al. (2004), however, there are alternative solu-
tions, which we present in Appendix 3 (Huang and Chen 2015). In
the former, items 1–14, 17 and 21 constitute a cognitive-affective
factor, while items 15, 16, 18–20 load on a somatic factor. This
model was used also as a basis for bifactor solution, where all the
items were loaded by general depression factor, while the defin-
ition of specific factors was the same as in Storch et al. (2004)
model. We compared all models using difference fit indices as
proposed by Cheung and Rensvold (2002) and using the robust
likelihood-ratio test (Satorra and Bentler 2010) if possible. All
models were estimated with WLSMV estimator with robust correc-
tion, using the polychoric correlation matrix.

To compare the mean of the Czech sample with the foreign
data, the means of other normative and validation studies, as well
as their confidence intervals, were investigated based on search
in the literature. The confidence intervals, appearing as error bars
in the figure, were counted using the number of participants in
the sample and the standard deviation reported in the studies.
Since our sample size did not meet sample size requirements for
a normative study (Bridges and Holler 2007), and the sampling
was not random, we only provide preliminary normative data.

Results

Relationship between demographic variables and the BDI-II
total score

In general, we found significant differences with small effect sizes
between the BDI-II total score and sex (Mann–Whitney test z ¼
�1.97, p < .049, r ¼ .01) and education level (Kruskal–Wallis test
v2(2) ¼ 24.6, p < .001), but no monotonic association of the BDI-
II total score with age (Spearman’s q ¼ .084, p ¼ .074). The subse-
quent post-hoc analysis revealed that the differences were signifi-
cant only for some education groups. Participants with lower
education scored significantly higher than both groups of partici-
pants with higher education (z ¼ �3.96, p < .001, r ¼ .19) and a
university degree (z ¼ �4.49, p < .001, r ¼ .21). No statistical dif-
ference was found between total scores of participants with
higher education and a university degree (z ¼ �1.35, p ¼ .177, r
¼ .01).

Confirmatory factor analysis and internal consistency

Table 2 shows all results for CFA; standardised factor loadings are
displayed in Table 3. As the Spearman’s correlation matrices
between both subsamples did not differ (Steiger test v2(210) ¼
218.17, p ¼ .335) and model was invariant across groups
(Appendix 4), we used the whole sample, including excluded par-
ticipants (N¼ 577).

First, we investigated the factor structure of the BDI-II using
the basic one-dimensional model by Storch et al. (2004). This
model fitted data poorly, but its internal consistency was good
(Cronbach’s a ¼ .837 and McDonald’s xhier ¼ .877).

The two-dimensional Storch et al.’s (2004) model fitted data
significantly better (p < .001) and fit indices suggested its super-
iority according to the cuts proposed by Cheung and Rensvold
(2002). Correlation of factors in our solution was high, r ¼ .772
(CI95% ¼ [.718; .827]) with high reliabilities: for the cognitive-affect-
ive factor a ¼ .793 and xhier ¼ .850, for somatic factor, a ¼ .680
and xhier ¼ .678 and xtot ¼ .876 for the whole questionnaire.
However, bifactor model fitted data even better, as shown in
Table 3. On the other hand, reliabilities of specific factors were
too low for practical assessment purposes.

Table 2. Comparison of confirmatory factor analyses (all participants, N¼ 577).

Model Name

Fit indices Comparison to the 1-factor model

df v2 TLI RMSEA [CI90%] SRMR Ddf Dv2 DTLI DSRMR

1 1-factor 189 578.7 .895 .060 [.054; .065] .094
2a 2-factor (Storch et al. 2004) 188 486.6 .920 .052 [.047; .058] .088 1 64.5 .025 .006
3 bifactor (Storch et al. 2004) 168 258.3 .973 .031 [.023; .038] .061 21 158.2 .078 .033

All the tests were significant on p < .001.
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Comparison to other normative studies

To investigate the mean, SD and range, descriptive statistical anal-
yses were performed (Table 4). Descriptive statistics of the BDI-II
investigated in the original study by Beck et al. (1996) as well as
validation studies adapting the instrument for different languages

and culturally specific groups are presented in Table 5. The stud-
ies are presented according to their geographical location. The
results are depicted in Figure 1. When comparing the means and
confidence intervals of the Czech and other studies, it may be
observed that Czech participants scored significantly lower, except
for the student sample in the Norwegian validation study (Aasen
2001). The range of their answers was also narrower (0–32 vs.
0–62 or 0–51) than ranges reported in other studies.

Preliminary normative data

Normative data in percentiles are presented stratified according
to sex and education (Table 6), normative data for the whole sam-
ple can be found in Appendix 5. Since the analyses revealed no
significant difference between the BDI-II total score of participants
with higher education and a university degree, these two groups
were merged in the development of normative data (i.e., lower/
higher education).

Discussion

In the present study, we investigated the influence of demo-
graphic characteristics (sex, age and education) on the BDI-II total
score. The results suggested that there was a relationship
between the BDI-II total score and sex, as well as education, both
results with small effect sizes. No association was found between
age and BDI-II total score.

Women scored slightly higher in the BDI-II than men. This
result is consistent with previous research, which reports higher
scores endorsed by women than men (Beck et al. 1996; Aasen
2001; Kojima et al. 2002; Sanz et al. 2003; Al-Turkait and Ohaeri
2010; Campos and Gonçalves 2011; Gomes-Oliveira et al. 2012;
Roelofs et al. 2013; Gonz�alez et al. 2015; Ptacek et al. 2017), and
in accordance with the finding that depression and depressive
symptoms are in general more often reported by women than
men (American Psychiatric Association 2013). On the other hand,
some authors did not find any relationship between the scores of
men and women. This may be explained by a different compos-
ition of their samples, which consisted of students or patients, or
possibly by an unbalanced number of participants regarding sex
(Aasen 2001; Ghassemzadeh et al. 2005; Kapci et al. 2008; Jak�si�c
et al. 2013). In the present sample, the number of men and
women was balanced. Another explanation is the combination of

Table 3. Factor loadings of the confirmatory factor models (N¼ 577).

1-Factor
2-Factor Bifactor

BDI C-A SOM BDI C-A SOM

I1 .707��� .738��� .642��� .352���
I2 .611��� .641��� .490��� .455���
I3 .530��� .562��� .293��� .716���
I4 .679��� .703��� .716��� .068
I5 .513��� .542��� .342��� .555���
I6 .507��� .535��� .335��� .551���
I7 .686��� .717��� .544��� .526���
I8 .576��� .603��� .483��� .380���
I9 .444��� .477��� .280�� .540���
I10 .544��� .564��� .491��� .274���
I11 .657��� .683��� .651��� .186��
I12 .541��� .559��� .537��� .144�
I13 .626��� .652��� .597��� .232���
I14 .663��� .688��� .605��� .315���
I15 .686��� .753��� .623��� .591���
I16 .533��� .585��� .503��� .338���
I17 .647��� .699��� .727��� �.084
I18 .418��� .453��� .439��� .062
I19 .675��� .731��� .702��� .137�
I20 .710��� .777��� .654��� .460���
I21 .446��� .500��� .409��� .404���

xh .831 .744 .690 .286 .126
xt .877 .882 .884

Note. BDI: Beck Depression Inventory; C-A: Cognitive-Affective Factor; I1–I21:
Items 1 through 21; S: Somatic Factor. In the 2-factor model, correlation of fac-
tors C-A and SOM was r ¼ .772���.�p < .05, ��p < .01 and ���p < .001.

Table 4. Descriptive statistic and psychometric properties of the normative sam-
ple, N¼ 450.

Mean 7.04
Standard deviation 5.81
Variance 33.711
Range 0–32

Mean: 95% CI [6.51, 7.58]; Standard deviation: 95% CI [5.41, 6.17]; Variance:
95% CI [29.30, 38.12].

Table 5. Summary of validation studies for different countries and languages (mean, standard deviation).

Author (year) Language Country N Sample M SD Range

Beck et al. (1996) English USA 120 Student 12.56 9.93 NR
Roelofs et al. (2013) Dutch Netherlands 7500 Adult 10.6 10.9 0–62
Jak�si�c et al. (2013) Croatian Croatia 314 Adult 10.35 10.27 0–51
Arnarson et al. (2008) Icelandic Iceland 1206 Student 8.80 7.82 NR
Aasen (2001) Norwegian Norway 875 Adult 8.12 7.5 NR

303 Student 7.12 6.0
Sanz et al. (2003) Spanish Spain 470 Adult 9.4 7.7 NR
Campos and Gonçalves (2011) Portuguese Portugal 538 Student 8.88 7.85 NR
Kapci et al. (2008) Turkish Turkey 153 Women 14.99 9.19 NR

50 Men 14.09 9.72
Gonz�alez et al. (2015) Spanish Mexico 420 Student 9.31 7.84 NR

220 Adult 9.82 7.70
Gomes-Oliveira et al. (2012) Portuguese Brazil 182 Adult 9.87 10.71 NR
Ghassemzadeh et al. (2005) Persian Iran 125 Student 9.79 7.96 NR
Al-Turkait and Ohaeri (2010) Arabic Kuwait 624 Student 15.5 8.5 NR
Kojima et al. (2002) Japanese Japan 766 Adult 8.90 6.52 NR
Ginting et al. (2013) Bahasa Indonesia Indonesia 720 Adult 14.20 9.7 NR
Abubakar et al. (2016) Swahili Kenya 221 Adult 18.20 8.06 NR

Note. M: mean; NR: not reported; SD: standard deviation.
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relatively small sample sizes and small effects in previous studies,
which resulted in non-significant results due to sampling error.

Regarding the association of age with the BDI-II total score,
the analyses did not reveal any significant relationship. These
results are consistent with results of other normative and valid-
ation studies (Kojima et al. 2002; Ghassemzadeh et al. 2005;
Roelofs et al. 2013; Gonz�alez et al. 2015). Although some authors
reported a correlation between age and BDI-II total score, their
samples again differed in their composition. Beck et al. (1996),
who reported that age was inversely correlated with BDI-II total
score, investigated this relationship on a student sample, whose
age range was considerably narrower than ours (M¼ 19.58, SD ¼
1.84). While Jak�si�c et al. (2013) reported a positive correlation
between age and the BDI-II total score in a medical outpatient
sample (M¼ 55.01, SD ¼ 12.99), our inclusion criteria were rather
strict regarding medical conditions.

Regarding the influence of education, participants with lower
education tended to score higher in the inventory and vice versa.
These results are consistent with previous research (Sanz et al.
2003; Jak�si�c et al. 2013; Roelofs et al. 2013).

The result of our CFA revealed strong evidence speaking in
favour of the BDI-II construct validity. This model is conceptually
consistent with models by Al-Turkait and Ohaeri (2010) or de

Miranda Azevedo et al. (2016), as well as Storch et al. (2004),
whose findings were confirmed by our analysis. On the other
hand, different model specifications are possible, as Huang and
Chen (2015) showed, and therefore, we provided fit indices of
these different models in Supplemental materials. It is quite cer-
tain that BDI-II has a two-factorial structure (cognitive-affective vs.
somatic) even in the Czech language, likely supplemented with a
general depression factor. However, the exact specification of
these two specific factors remains unclear. The suggested bifactor
structure is in accordance with previous studies (Huang and Chen,
2015; McElroy et al. 2018; Faro and Pereira 2020); item responses
are based on the general factor (depression), while specific uncor-
related factors (the same as in two-factor solution) are present.
The interpretations of two-factors and bifactor models are differ-
ent. The two-factors model includes two closely related depres-
sion factors and the meaning of a total score is spurious. In the
bifactor model, there is the general depression factor in addition
to specific factors, while all the factors are orthogonal.

A comparison between the mean total score in the Czech
study and other studies revealed that the scores of the Czech
sample are significantly lower than all the other samples. Our
results are in line with previous studies, which reported lower 12-
month prevalence of depression in the Czech Republic (2� 4%;
Andrade et al. 2003; Form�anek et al. 2019) than was found in a
meta-analysis of prevalence studies coming from multiple
European countries (6.9%; Wittchen et al. 2011). Moreover, lower
lifetime (7.8%), as well as 30-day (1%) prevalence of depression,
was found in the Czech Republic than in multiple other countries
(i.e., Brazil, Canada, Chile, Germany, Mexico, The Netherlands, USA;
ranges 8.1–16.9% and 1.3–4.6%, respectively; Andrade et al. 2003).

This observation must be considered with caution, since our
normative data of only a preliminary nature were, as mentioned
above, collected in a non-random sampling design and our sam-
ple did not meet requirements for the size of a normative sample.
Moreover, this may be again caused by the strict inclusion criteria
of the current study as well as oversampling of young adults.
Although there was no association between age and total sum
scores in our sample, some authors (Sanz et al. 2003; Jak�si�c et al.
2013) reported that older participants tended to endorse higher
scores in the BDI-II than younger participants. This difference may
also be influenced by cultural factors, since in different cultures
depressive symptoms may be described in different terms (Van de
Vijver 2002), and thus, our results may reflect a problem with the

12.56
10.60 10.35

8.80 8.12 7.12
9.40 8.88

14.99 14.09

9.31 9.82 9.87 9.79

15.50

8.90

14.20

18.20

7.04

Bec
k e

t a
l. (

19
96

)

Roe
lof

s e
t a

l. (
20

13
)

Arn
ars

on
 et

 al
. (

20
09

)

Aas
en

 (2
00

1)
 - 

Adu
lt

Aas
en

 (2
00

1)
 - 

Stud
en

t

San
z e

t a
l. (

20
03

)

Cam
po

s &
 G

on
ça

lve
s (

20
11

)

Kap
ci 

et 
al.

 (2
00

8)
 - 

W
om

en

Kap
ci 

et 
al.

 (2
00

8)
 - 

M
en

Gon
zá

lez
 et

 al
. (

20
15

) -
 S

tud
en

t

Gon
zá

lez
 et

 al
. (

20
15

) -
 A

du
lt

Gom
es

-O
liv

eir
a e

t a
l. (

20
12

)

Gha
sse

mza
de

h e
t a

l. (
20

05
)

Al-T
ur

ka
it 

& O
ha

eri
 (2

01
0)

Koji
ma e

t a
l. (

20
02

)

Gint
ing

 et
 al

. (
20

13
)

Abu
ba

ka
r e

t a
l. (

20
16

)

Cze
ch

 st
ud

y
0

5

10

15

20

25

Study

M
ea

n

Ja
kš

ic 
et 

al.
 (2

01
3)

Figure 1. Comparison of means in different studies.

Table 6. Normative standards (percentiles) for the BDI-II according to gender
and education (whole normative sample, N¼ 450).

Gender
Women Men

Education Lower Higher Lower Higher

Mean (SD) 13.42 (8.541) 6.86 (5.204) 8.97 (6.531) 6.01 (5.323)
Median 11.50 6 8 5
Percentiles
>99 �32 �26 �31 �24
90–99 27–31 14–25 16–30 13–23
80–89 23–26 12–13 14–15 10–12
70–79 18–22 10–11 13 9
60–69 14–17 8–9 11–12 7–8
50–59 12–13 6–7 8–10 5–6
40–49 11 5 7 4
30–39 8–10 4 4–6 3
20–29 6–7 3 3 2
10–19 3–5 1–2 2 1
<10 0–2 0 0–1 0

SD: Standard Deviation. Lower education: Compulsory school attendance
(9 years); Higher education: High school education; University: Obtained a
degree. Percentile values were rounded to an integer.
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translation (i.e., content validity problem) of the BDI-II that might
lead to underreporting of symptoms. In addition, possible meas-
urement error needs to be acknowledged, as samples may be
very heterogeneous and measurements may vary across the stud-
ies. Undoubtedly, our results should be supported by further
research, comprising bigger sample sizes and if possible also indi-
vidual patient data meta-analyses, which could also examine how
such heterogeneity may influence results. Overall, nevertheless,
these findings corroborate the need for the development of per-
tinent normative values for each country rather than using norms
developed for different countries.

The present study has several limitations. First, the normative
study participants were chosen according to strict criteria to elim-
inate respondents with a psychiatric or neurological disorder as
well as participants whose medical condition might increase the
score in depression self-report measures. This may have resulted
in one of the lowest average depression levels in the general
population in comparison to other normative studies. Second, the
sampling method was non-random, and it is questionable if such
sampling can provide representative and normative data regard-
ing the general population. Our criteria, however, seem to repli-
cate the data collection and criteria used in other studies (Sanz
et al. 2003; Jak�si�c et al. 2013; Roelofs et al. 2013). Third, since the
concept of depression and personal burden of depressive symp-
toms differ throughout cultures and countries (Arbisi 2001), and
different historical milestones shaped other societies (Jak�si�c et al.
2013), in some of them, the BDI-II was adjusted regarding items
formulation (Abubakar et al. 2016). It is not the case in the pre-
sent study.

In conclusion, major depressive disorder and depressive symp-
toms as a comorbidity with other psychiatric diseases are in the
Czech Republic a primary health concern in settings providing
mental health services. Clearly, depressive symptoms have to be
assessed timely and effectively, and therefore, evidence-based,
efficient and personalised diagnostic methods are needed. One of
the most widely used diagnostic self-rating scales is the BDI-II.
The present study replicates relationships between demographic
variables and the BDI-II total score known from other studies.
Furthermore, based on CFA, we argue for the diagnostic usage of
BDI-II total score, while taking into account also the cognitive-
affective and somatic factor subscores. In addition, the compari-
son of our results with other normative studies confirms the need
for the development of locally or culturally specific normative val-
ues for self-reported depression scales. Finally, it provides prelim-
inary BDI-II percentile values in the Czech version for use in
clinical practice and meta-analytic efforts.
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H€oschl C, Sartorius N, Van Voren R, Aizberg O, Bitter I, et al.
2017. A blind spot on the global mental health map: a scoping
review of 25 years’ development of mental health care for peo-
ple with severe mental illnesses in central and eastern Europe.
Lancet Psychiatry. 4(8):634–642.

Wittchen HU, Jacobi F, Rehm J, Gustavsson A, Svensson M,
J€onsson B, Olesen J, Allgulander C, Alonso J, Faravelli C, et al.
2011. The size and burden of mental disorders and other disor-
ders of the brain in Europe 2010. Eur Neuropsychopharmacol.
21(9):655–679.

Wu H, Estabrook R. 2016. Identification of confirmatory factor ana-
lysis models of different levels of invariance for ordered cat-
egorical outcomes. Psychometrika. 81(4):1014–1045.

Appendix 1

Sample size estimation and its generalizability

Note. Using the normative descriptives from a representative
(regarding sampling and sample size with a total of N¼ 7500
respondents) study by Roelofs et al. (2013), and selecting from
the whole sample a sample with N¼ 400 and subsample with
N¼ 50 (we arbitrary chose descriptives for men with medium edu-
cation level), the sampling error was still rather low as you can
see on the attached plot. For example, the average raw score
(M¼ 10.6) would have sampling error (its 95% confidence interval)
about 1 score point (10% of standard deviation) if the sample size
is only 50 respondents; if there was were about 400 respondents,
the 95% CI for the sampling error would be less than .33 raw-
score points (3.3% of SD). On the other hand, for respondents
with a very high score, the sampling error could be quite high,
however, they are much above the usual cut-offs. We provide you
with the analytical code to produce such a plot as our estimation
approach could be unclear as Roelofs et al. (2013)used squared

root of the raw score for norm estimation (and we back-trans-
formed his estimates).

Appendix 2. Characteristics of excluded participants

Appendix 3. Alternative models

There are other alternative models describing BDI-II dimensional-
ity. We used Huang and Chen (2015) models 2–4 and their bifac-
tor counterparts 2a–4a from their meta-analysis. Models were
specified exactly the same as in the original meta-analysis except
for bifactor models, where we fixed latent covariances to zero;
otherwise, the models are not identified (for comparison, see e.g.,
Reise et al. 2010). Actually, Huang and Chen (2015) remarked that
their models are not identified, but they did not provide any fur-
ther explanation.

We see that all the models fitted the data similarly well with
the superiority of bifactor models.

Appendix 4. Measurement invariance
across subsamples

We used the Storch’s et al. (2004) two-dimensional model to com-
pare both subsamples. The function measEq.syntax from
semTools package was used for model construction with theta
parameterisation, and Wu and Estabrook’s (2016) approach to
identify residual variances. Configural model was estimated freely.
In the metric model, both loadings and thresholds were con-
strained. Then item intercepts, item residual variances, latent
means, latent variances, and finally, latent covariances were grad-
ually constrained across subsamples.

As the fully constrained model fitted data the best and none
of the likelihood-ratio tests were significant, we merged both sub-
samples. Then all the following analyses were performed on the
whole sample.

90% CI LRT

x2 df p CFI TLI RMSEA Lower Upper SRMR Dv2 Ddf P Value

Configural 625.1 376 <.001 .930 .922 .048 .041 .055 .103
Metric 634.5 395 <.001 .933 .928 .046 .039 .052 .104 2.6 19 .358
Scalar 632.8 412 <.001 .938 .937 .043 .036 .050 .104 14.8 17 .609
Residual 655.7 433 <.001 .937 .939 .042 .036 .049 .107 29.8 21 .096
Means 670.4 435 <.001 .934 .936 .043 .037 .050 .106 5.3 2 .070
Variances 659.8 437 <.001 .937 .94 .042 .035 .049 .107 2.1 2 .351
Covariances 644.7 438 <.001 .942 .944 .041 .034 .047 .107 .4 1 .529

Excluded participants (N¼ 127)

Participants N %

Men 52 41
Women 75 59
18–30 22 17
30–40 9 7
40–50 25 20
50–60 25 20
60–70 18 14
70–96 28 22
Lower 4 3
Higher 73 58
University 50 39

Note. Lower education: Compulsory school attendance (9 years); Higher educa-
tion: High school education; University: Obtained a degree.
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Appendix 5. Normative data (percentiles) for the BDI-II
(whole normative sample, N5450)

BDI-II Total Frequency Cumulative relative frequency Percentile

0 45 .1 5
1 30 .17 13
2 36 .25 21
3 39 .33 29
4 38 .42 38
5 31 .49 45
6 17 .52 51
7 34 .60 56
8 25 .66 63
9 21 .70 68
10 19 .74 72
11 21 .79 77
12 23 .84 82
13 15 .88 86
14 10 .90 89
15 6 .91 91
16 8 .93 92
17 8 .95 94
18 5 .96 95
19 5 .97 96
20 1 .97 97
21 2 .98 97
22 1 .98 98
23 3 .98 98
24 3 .99 99
25 0 .99 99
26 1 .99 99
27 0 .99 >99
28 0 .99 >99
29 1 1.00 >99
30 0 1.00 >99
31 1 1.00 >99
�32 1 1.00 >99

BDI-II: Beck Depression Inventory, Second Edition. Percentile values were
rounded to an integer.
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