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Abstract
Purpose  Psychosomatic symptoms and mental health problems are highly prevalent in multimorbid elderly people challeng-
ing general practitioners to differentiate between normal stress and psychopathological conditions. The 4DSQ is a Dutch 
questionnaire developed to detect anxiety, depression, somatization, and distress in primary care. This study aims to analyze 
measurement equivalence between a German version and the original Dutch instrument.
Methods  A Dutch and a German sample of multimorbid elderly people, matched by gender and age, were analyzed. Equiva-
lence of scale structures was assessed by confirmatory factor analysis (CFA). To evaluate measurement equivalence across 
languages, differential item functioning (DIF) was analyzed using Mantel–Haenszel method and hybrid ordinal logistic 
regression analysis. Differential test functioning (DTF) was assessed using Rasch analysis.
Results  A total of 185 German and 185 Dutch participants completed the questionnaire. The CFA confirmed one-factor 
models for all scales of both 4DSQ versions. Nine items in three scales were flagged with DIF. The anxiety scale showed to 
be free of DIF. DTF analysis revealed negligible scale impact of DIF.
Conclusions  The German 4DSQ demonstrated measurement equivalence to the original Dutch instrument. Hence, it can be 
considered a valid questionnaire for the screening for mental health problems in primary care.
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Introduction

Multimorbidity, defined as the coexistence of two or more 
chronic diseases in one person, has a high prevalence rang-
ing from 55 to 98% in people aged 65+ [1] and is asso-
ciated with psychological distress, depression, and other 
mental health problems [e.g., 2]. The health care systems 
of many countries are based on general practitioners (GPs) 
as first contact persons for all kinds of health and mental 
health issues [3]. Therefore, GPs play an important role 

in recognizing somatic as well as psychological disorders. 
Despite the high prevalence of mental health problems in 
primary care settings, the rate of diagnosed disorders is low 
[e.g., 4].

The Dutch Four-Dimensional Symptom Questionnaire 
(4DSQ) was developed as a self-report questionnaire cov-
ering distress, depression, anxiety and somatization. It has 
predominantly been applied in primary care settings, with 
the main focus of distinguishing between patients suffering 
from a general non-specific stress response and persons with 
a pathologic psychological state [5, 6]. The questionnaire 
was translated into various languages and is commonly used 
in different countries [e.g., 7].

The aim of this study was to investigate the measure-
ment equivalence between the German version of the 
4DSQ and the original Dutch instrument in multimorbid 
elderly people using confirmatory factor analysis (CFA), 
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and differential item and differential test functioning (DIF 
and DTF) analysis.

Methods

Study design and participants

The German 4DSQ data were collected as part of the Mul-
tiCare Cohort Study [8]. Patients aged between 65 and 85 
suffering from multimorbidity and with at least one GP 
consultation within the preceding quarter were randomly 
selected from the databases of 158 GP offices at eight 
study centers distributed across Germany. Multimorbidity 
was defined as the coexistence of at least 3 chronic dis-
eases from a list of 29 diseases. Medical conditions with 
a prevalence of > 25% in the aforementioned age group 
(e.g., hypertension) were not counted for this definition of 
multimorbidity. The German 4DSQ was part of the base-
line interview, completed by 3189 patients between July 
2008 and October 2009.

The Dutch reference data were selected from the CentER-
data LISS (Longitudinal Internet Study in the Social Sci-
ences) panel, a web-based register providing a representative 
sample of Dutch-speaking persons living in the Netherlands 
[9]. The 4DSQ was presented in July 2013 to all persons 
aged 16 and older, registered to the CentERdata LISS panel 
[10]. To maximize comparability to the German sample, all 
Dutch people aged between 65 and 85 suffering from at least 
three diseases according to preceding questionnaires were 
selected from the sample (N = 185). For every Dutch partici-
pant, one German patient was randomly chosen under con-
sideration of matching for gender and age (5-year groups).

Questionnaire

The 4DSQ is a Dutch self-report questionnaire consisting 
of 50 items covering four scales: distress, depression, anxi-
ety and somatization [11]. Items are answered on a 5-point 
Likert scale. Scale values are generated by rating ‘no’ as 0, 
‘sometimes’ as 1, and the remaining three categories as 2. 
The questionnaire was validated in various studies [e.g., 12, 
13]. The original version and translations are freely avail-
able for non-commercial use at http://www.emgo.nl/resea​
rchto​ols/4dsq.asp.

First, the questionnaire was translated into German (Vier-
dimensionale Beschwerdenliste, 4DBL). After a critical 
review of this translation resulting in some minor adjust-
ments it was back-translated into Dutch. All translations 
were undertaken by Dutch native speakers fluent in German 
by consensus.

Analyses

For imputing missing item scores, the response function 
method was applied [14]. Group differences in gender, age, 
and 4DSQ scale mean scores were analyzed using Chi-
square test, t test, and Mann–Whitney U test, respectively. 
As a measure of reliability, Cronbach’s alpha was calculated 
[15]. Unidimensionality of the German and Dutch 4DSQ was 
evaluated with a CFA. Comparative fit index (CFI) > 0.95, 
Tucker–Lewis index (TLI) > 0.95, and root mean square 
error of approximation (RMSEA) < 0.06 were used as indi-
cators of an adequate model fit [16]. In order to analyze dif-
ferential item functioning (DIF), a 2-stage method for DIF 
testing was used [17]: the non-parametric Mantel–Haenszel 
(M–H) method, detecting primarily uniform DIF [18], and 
the parametric hybrid ordinal logistic regression (HOLR), 
detecting uniform as well as non-uniform DIF [18]. The 
M–H method was performed with the jMetrik 3.1.2 software 
package [19] and HOLR with the R package ‘lordif’ [20]. 
DIF was identified when the absolute standardized mean 
item difference was > 0.1 and p was < .001 (M–H method) 
or when the increase in explained variance (ΔR2) was > 2% 
and p was < .001 (HOLR method) [20]. To examine dif-
ferential test functioning (DTF), the impact of DIF on scale 
level, Rasch analysis, as implemented in jMetrik 3.1.2 [19], 
was used and theta scores (estimated scores of the underly-
ing latent trait of each scale) were calculated for each group. 
Raw sum scores (containing items with and without DIF) for 
each scale were plotted against theta values. The impact of 
DIF on the scale scores was defined as the vertical distance 
between group-specific curves at the cut-off points. Details 
of our statistical analysis are provided in the Online Sup-
plementary Appendix 1.

Results

Initial analyses

In the German sample, 0.08% of all item scores were miss-
ing and therefore imputed, while the Dutch sample did not 
contain any missing values. The German group as well as 
the Dutch reference group consisted of 185 multimorbid 
patients, with 57.3% of them being female. Demographic 
variables, mean item scores, and Cronbach’s alpha values 
of the 4DSQ subscales are summarized in Table 1. In the 
Dutch sample, multimorbid participants aged 65 years and 
older show increased scores on all four dimensions of the 
4DSQ compared to all LISS panel participants with an age 
of at least 65 years (N = 1184), (see mean values and SD in 
the Online Supplementary Appendix 2) [21].
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Unidimensionality

For both groups, the multi-group CFA confirmed one-factor 
models for the 4DSQ scales (Table 2). The model fit was 
incrementally optimized by removing restrictions of residual 
covariances stepwise for item pairings sharing same con-
tent. CFI, TLI, and RMSEA indicated an adequate fit of the 
data to the one-factor models for all but the somatization 
scale, where the RMSEA showed a slight deviation from 
the defined threshold.

Differential item functioning

The M–H method identified three items with DIF, while 
the HOLR flagged eight items (Table 3). Items 12 and 47 
were detected by both methods. The anxiety scale revealed 
to be free of DIF, while the other scales contained three 
DIF items each. An analysis of the item response func-
tions indicated a higher difficulty for German participants 
in four items and a lower difficulty in five items compared 
to the Dutch participants. Five items were identified with 

(mainly) uniform, two with (mainly) non-uniform, and two 
with mixed uniform and non-uniform DIF.

Fig. 1 shows the category characteristic curves of two 
example items. Item 41 of the distress scale was detected 
with uniform DIF. In item 30 of the depression scale, non-
uniform DIF was detected.

Differential test functioning

Figure 2 shows the impact of DIF on scale level by com-
paring raw scale scores with the underlying trait estimated 
by Rasch analysis (theta). Additionally, DTF around vali-
dated cut-off points is depicted in Fig. 2. The highest abso-
lute difference showed to be at the first cut-off point of the 
distress scale (0.31 scale points). A Dutch cut-off value of 
11.00 corresponded to a German value of 11.31. As the 
differences in scale scores between the German and the 
Dutch samples due to DIF were found to be < 0.5 scale 
points, the impact of DIF can be considered negligible.

Table 1   Demographic 
variables, mean 4DSQ scores, 
and Cronbach’s alpha of the 
German (N = 185) and the 
Dutch (N = 185) samples

a t test; bMann–Whitney U test; cZ-score test

Mean (SD) Cronbach’s alpha

German sample Dutch sample p German sample Dutch sample p

Age 74.20 (5.70) 73.50 (5.85) .263a – – –
4DSQ scale (scale range)
 Distress (0–32) 6.15 (5.42) 8.68 (7.61) .003b 0.85 0.93 .001c

 Depression (0–12) 0.87 (2.01) 0.92 (2.53) .138b 0.87 0.91 .205c

 Anxiety (0–24) 0.92 (2.53) 2.10 (3.56) < .001b 0.88 0.87 .849c

 Somatization (0–32) 6.97 (5.33) 8.96 (6.04) .001b 0.81 0.84 .268c

Table 2   Goodness-of-fit indices 
of the multi-group CFA for 
one-factor models fitted to the 
data of each scale depending on 
residual correlations allowed

CFI comparative fit index, TLI Tucker–Lewis index, RMSEA root mean square error of approximation, 90% 
CI 90% confidence interval of the RMSEA, Crit. critical value for model fit. Indicators of adequate model 
fit: Comparative fit index (CFI) > 0.95, Tucker–Lewis index (TLI) > 0.95, root mean square error of approx-
imation (RMSEA) < 0.06

4DSQ scale CFI
Crit. > 0.95

TLI
Crit. > 0.95

RMSEA
Crit. < 0.06

90% CI of
RMSEA

Items needing residual correlations

Distress 0.970 0.965 0.113 0.104–0.122 –
0.986 0.984 0.077 0.067–0.088 20–39
0.995 0.995 0.045 0.030–0.057 20–39, 47–48

Depression 1.000 1.000 0.000 0.000–0.064 –
Anxiety 1.000 1.001 0.000 0.000–0.033 –
Somatization 0.939 0.929 0.100 0.091–0.110 –

0.950 0.942 0.091 0.081–0.100 15–16
0.955 0.947 0.086 0.076–0.096 15–16, 12–13
0.966 0.960 0.075 0.065–0.086 15–16, 9–12–13
0.970 0.964 0.071 0.061–0.082 15–16, 9–12–13, 2–5
0.976 0.970 0.065 0.054–0.076 15–16, 2–4–5, 9-12-13
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Discussion

The aim of this study was to analyze the measurement 
equivalence between the German version of the 4DSQ and 
the original Dutch questionnaire in multimorbid elderly 
people. DIF was detected in 9 out of 50 items. DIF analy-
ses of other translations into languages with a closer lin-
guistic relation to Dutch and samples with a comparable 
cultural background showed a similar number of DIF laden 
items [e.g., 22].

Even though DIF was detected on item level, the effects 
on scale level were negligible. Impact values of + 0.31 
(distress scale) or lower on raw scale scores corresponding 

to the estimated latent trait at the cut-off points imply the 
same meaning of cut-off points in both language groups.

While the Dutch sample was a general population sam-
ple recruited from households nationwide in the Nether-
lands and paid for their participation, in the German study 
only GP patients with a consultation during the last quarter 
were included. We assume that in the Dutch sample pri-
mary health care utilization varied more than in the Ger-
man sample. A regular usage of primary care is associated 
with various positive outcomes on individual disease man-
agement [23]. Taking this under consideration, the higher 
mean 4DSQ scores (and also the higher variances) in the 
Dutch sample seem to be plausible.

Table 3   Items identified with significant DIF

a M–H method: standardized mean differences (SMD) calculated by Mantel–Haenszel method
b HOLR method: difference in R2 (ΔR2) calculated by hybrid ordinal logistic regression (× 100)
c Direction of DIF: the item is globally more difficult (−)/easier (+) for German participants

4DSQ scale Item no. Short description M–H methoda HOLR methodb DIF type Directionc

Distress 17 Feeling down or depressed 2.69 Mixed +
41 Easily become emotional 2.46 Uniform −
47 Fleeting images of any upsetting event(s) 0.27 2.72 Uniform +

Depression 30 Life is not worth while 5.00 Non-uniform −
34 Can’t enjoy anything anymore 3.08 Uniform −
46 Think ‘I wish I was dead’ 2.08 Mixed +

Somatization 3 Fainting 3.64 Non-uniform +
9 Bloated feeling in the abdomen 0.24 Uniform +

12 Nausea or an upset stomach − 0.19 3.72 Uniform −

Fig. 1   Category characteristic curves of DIF items. The curves dis-
play the probability of responding to an item by choosing the option 
‘no’ (category ‘0’), ‘sometimes’ (category ‘1’) or ‘regularly,’ ‘often’ 
or ‘very often or constantly’ (category ‘2’) in dependence on the 
latent trait estimated by HOLR analysis and language group. The 
response functions of each category of the German item 41 are uni-
formly shifted on the x-axis towards higher values of the latent trait 
of distress (German participants needed a higher level of distress to 

reach higher item scores). At low levels of item 30 (depression scale), 
there was an equal probability of reaching category ‘0’ for both 
groups. The probability of category ‘1’ rose slightly earlier for Ger-
man than for Dutch participants. However globally at higher levels of 
depression, reaching higher item scores was ‘easier’ for Dutch par-
ticipants, shown by the steep rise of the Dutch category ‘2’ curve at 
lower depression values than the corresponding German curve
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The current study suggests that the German version of the 
4DSQ measures the dimensions depression, distress, anxi-
ety and somatization in the same way as the original Dutch 
instrument in multimorbid elderly people and that German 
scores can be interpreted in the same way as Dutch scores. 
Although the Dutch 4DSQ demonstrates measurement 
equivalence across age [21], this does not necessarily imply 
that the German 4DSQ is equivalent to the Dutch question-
naire in other non-multimorbid or non-elderly samples. This 
should be tested in other samples.
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