
1 
 

Development and validation of the HLS-EU-Q12  

Karin Waldherr, Tobias Alfers, Sandra Peer, and Jürgen M. Pelikan  

 

 

 

Content 

1. Background ...................................................................................................................... 2 

2. Development of the HLS-EU-Q12 .................................................................................... 4 

2.1 Methods .............................................................................................................................. 4 

2.2 Results ................................................................................................................................. 6 

3. References ..................................................................................................................... 10 

 

 

 

 

 

 

 

Vienna, 2019  



2 
 

1. Background 
 

The European Health Literacy Questionnaire (HLS-EU-Q47) consists of 47 items, which according to the 
underlying conceptual model, address a matrix of 3 by 4 domains resulting in 12 elements of the health 
literacy (HL) conceptual matrix (cf. Sørensen et al., 2013; Sørensen et al., 2015; Pelikan & Ganahl, 
2017). Accordingly, the 47 items assess self-reported difficulties in the four cognitive domains 
accessing, understanding, appraising and applying information relevant for taking decisions in the 
three health domains healthcare, disease prevention and health promotion (Sørensen et al., 2013; 
Sørensen et al., 2015). Participants are asked to rate each item on a 4-point Likert like scale (very easy, 
fairly easy, fairly difficult, very difficult). Furthermore, they have the option to choose “don’t know”. 

The items were developed in English and then translated into Bulgarian, Dutch, German, Greek, Polish 
and Spanish. The psychometric properties of the questionnaire was investigated using Principal 
Component Analysis (PCA) and reliability analysis using data from a field test conducted in Ireland and 
the Netherlands (for more details on the development process see Sørensen et al., 2013; Sørensen et 
al., 2015). The HLS-EU-Q47 was applied in the first wave of the European Health Literacy Survey in 
eight countries (HLS-EU-8): Austria (AT), Germany (only North-Rhine-Westphalia, DE), Spain (ES), 
Ireland (IE), The Netherlands (NL), Bulgaria (BG), Poland (PL), and Greece (EL). Data was collected either 
by Computer Assisted Personal Interviewing (CAPI) or Paper Assisted Personal Interviewing (PAPI). 
Recruitment strategies varied between countries (cf. Pelikan & Ganahl, 2017).  

Using data from HLS-EU-8, four main index scores were constructed for “general HL” (comprising all 
47 items), “healthcare literacy”, “disease prevention literacy” and “health promotion literacy”, and 
reliability for these indexes was assessed using Cronbach’s . The Cronbach ’s for all four indexes 
across all eight countries were at least 0.87 and the item correlations with the total scales exceeded 
0.30 (HLS-EU Consortium, 2012). Furthermore, in order to justify the usage of an overall sum score, 
Item Response Theory (IRT) analysis was applied to examine unidimensionality of the HLS-EU-Q47. The 
Rating Scale Model (RSM; Andrich, 1978) was used with the four-point scale and the Rasch Model (RM) 
with dichotomized data (very easy / fairly easy vs. fairly difficult / very difficult). The RSM analysis 
showed poor model fit. To test the fit of the RM to the data Likelihood Ratio Tests (Andersen, 1973) 
using the split criteria median test score, gender and dichotomized educational level were conducted 
for each of the eight countries. As result from these analyses a 16-item version was proposed (HLS-EU-
Q16; only unpublished manuscript available; for more details see Pelikan & Ganahl, 2017). Correlations 
between the indexes of this short version and the 47-item version varied between r = 0.73 and r = 0.88 
in the different countries (cf. Pelikan & Ganahl, 2017). However, the HLS-EU-Q16 does not include an 
item of the element „apply information” in the “health promotion“ domain of the HL conceptual 
matrix.  

In the last years, both in Norway (HLS-Q12; Finbråten et al., 2017; Finbråten et al., 2018) and in Taiwan 
(HL-SF12; Duong et al., 2017) 12-item versions of the HLS-EU were developed in which each of the 
elements of the HL conceptual matrix is represented by one item. Whereas Finbråten et al. (2017) and 
Finbråten et al. (2018) applied Confirmatory Factor Analysis (CFA) and IRT, Duong et al. (2017) used 
only CFA to examine the psychometric properties of their 12-item version. However, only 50% of the 
items of these two 12-item versions are overlapping (see Table 1). Four of this six items are also 
contained in the HLS-EU-Q16. 
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Table 1: Items included in the HLS-EU-Q16, the HLS-Q12 (Finbråten et al., 2017; Finbråten et al., 2018) and the 
HL-SF12 (Duong et al., 2017) 

HL conceptual matrix element 
Item number in the HLS-EU-Q47 

HLS-EU-Q16 HLS-Q12 HL-SF12 
1 (acess information, healthcare)  2, 4 2 2 
2 (understand information, healthcare)  5, 8 7 6 
3 (appraise information, healthcare)  11 10 10 
4 (apply information, healthcare)  13, 16 14 15 
5 (acess information, disease prevention)  18 18 18 
6 (understand information, disease prevention)  21, 23 23 23 
7 (appraise information, disease prevention)  28 28 26 
8 (apply information, disease prevention)  31 30 30 
9 (acess information, health promotion)  33 32 33 
10 (understand information, health promotion)  37, 39 38 39 
11 (appraise information, health promotion)  43 43 43 
12 (apply information, health promotion)  - 44 45 

 

A short version representing all 12 elements of the HL conceptual matrix by one item which sufficiently 
meets the requirements of a unidimensional IRT model is highly desirable for several reasons. 
Therefore, in preparation of the second wave of the European Health Literacy Survey (HLS19) new IRT-
analyses using data from HLS-EU-8 were conducted with the goal to select a subsample of items - the 
HLS-EU-Q12 - which should fulfill the following criteria.  

The HLS-EU-Q12 should  

1. represent all 12 elements of the HL conceptual matrix by one item,  
2. include as many items from the HLS-EU-Q16 as possible (cf. Table 1),  
3. show the greatest possible overlap with the HLS-Q12 (Finbråten et al., 2017; Finbråten et al., 

2018; cf. Table 1), and  
4. represent a close to optimal 12-item solution, i.e. the solution with the lowest deviance from 

the assumptions of the Partial Credit Model (PCM; Masters, 1982) when analyzed separately 
for each HLS-EU-8 country. 

In the following, the development of the HLS-EU-Q12 based on HLS-EU-8 data and its validation using 
data from HLS19 is described. 
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2. Development of the HLS-EU-Q12 
 

2.1 Methods 
 

Participants 

Analyses are based on data from all eight countries of the HLS-EU-8 study collected in 2011. A detailed 
description of the HLS-EU-8 recruitment strategies in the different countries can be found elsewhere 
(e.g. Sørensen et al., 2015; Pelikan & Ganahl, 2017). Across all HLS-EU-8 countries data from n = 8102 
persons were available whereby sample sizes varied between n = 1000  and n = 1057 in the individual 
countries (see Table 2).  

Table 2: Sample sizes in the 8 HLS-EU countries 

 Sample size 

Country AT 1015 

BG 1002 

EL 1000 

ES 1000 

IE 1005 

NL 1023 

PL 1000 

DE 1057 

Total 8102 

 
 

Data analysis 

The data set was divided randomly into a training data set (n = 4054) and a test data set (n = 4048). An 
iterative IRT analysis approach combined with expert judgement on content validity was chosen, 
including the following steps:  

1) PCM analysis of HLS-EU-Q47 on the  training data set across all HLS-EU-8 countries (n = 4054): 
The goal was to find additional items on top of HLS-EU-Q16 which could be used for item 
selection for the HLS-EU-Q12. 

2) Selection of additional items based on the results of the PCM analysis (Step 1) and expert 
judgement on content validity (exclude low priority items).  

3) PCM analysis of HLS-EU-Q16 plus additional items chosen in Step 2 using the test data set (n = 
4048) for each HLS-EU-8 country separately: The aims of this step were to evaluate the item 
selection of Step 2 for each of the HLS-EU-8 country and to find the HLS-EU-Q12 solution with 
the best fit to the PCM. 

4) PCM analysis of the selected 12 items (from Step 3) on the same test data set (n = 4048) for 
each HLS-EU-8 country. Since in Step 3 some items have been removed, the remaining 12 items 
were retested to evaluate if the scale has been affected (cf. Robinson et al., 2019). 

5) Comparison of PCM model fit of the different questionnaire versions (HLS-EU-Q47, HLS-EU-
Q16, HLS-EU-Q12, HLS-Q12, HL-SF12) using the test data set (n = 4048) for each HLS-EU-8 
country, examination of the correlations of the HLS-EU-Q12 with the HLS-EU-Q47, the HLS-EU-
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Q16 and the Newest Vital Sign test (NVS; Weiss et al., 20051), and calculation of Cronbach’s α 
as well as item-total correlations for the HLS-EU-Q12. In order to calculate the correlations of 
the HLS-EU-Q12 with the HLS-EU-Q47, HLS-EU-Q16 and the NVS, indices of HL were 
constructed as described in Sørensen et al. (2015).  

 

PCM analysis: 

All analyses were conducted in R 3.5.1 (https://cran.r-project.org/) using the packages TAM 3.1-45 
(Robitzsch, Kiefer & Wu, 2019, 2020), sirt 3.3.-26 (Robitzsch, 2019), and mirt (Chalmers, 2012; version 
1.30). Persons with more than 3 missing values were excluded. The PCM with ConQuest 
parametrization was used (Robitzsch, Kiefer & Wu, 2019).  

In Steps 1, 3 and 4, item infit statistics and corresponding t-statistics were calculated for each item. 
The expected value is 1; values > 1 indicate that the item is less predictable than what would be 
expected according to the IRT model (underfit), values < 1 mean that the item is more predictable than 
what would be expected according to the expectations of the IRT model (= overfit; Linacre & Wright, 
1994, p. 360). Underfitting items may severely degrade the measurement, whereas overfitting items 
may overestimate raw score differences (Smith et al., 2008). The Holm procedure was applied to adjust 
the p-values for multiple testing (cf. Robitzsch, Kiefer & Wu, 2019). Items were interpreted as over-
/underfitting if the adjusted p-value was ≤ 0.05. The Nominal Categories Model was applied to check 
whether the expected ordering of response categories is supported by the data (Thissen, Cai & Bock, 
2010; Chalmers et al., 2019, p. 100). Differential item functioning (DIF) analyses were conducted using 
gender and the dichotomized criteria age (median split) and education (< higher education entrance 
qualification vs. at least higher education entrance qualification). A facets analysis was conducted. The 
criteria were set up as facets (e.g. for gender, item+gender+item*gender), and the IRT analysis was 
rerun (Robitzsch, Kiefer & Wu, 2019). The interaction term item*gender yields the DIF magnitude. 

For the comparison of PCM model fit of the different questionnaire versions (Step 5), SRMSR 
(standardized root mean square residual; Maydeu-Olivares, 2013) was calculated for each of the 
questionnaire versions (cf. Robitzsch, Kiefer & Wu, 2019). SRMSR is a global fit statistic based on the 
comparison of residual correlations of item pairs. Maydeu-Olivares suggests a cutoff of ≤ 0.05 for well-
fitting IRT models. A less conservative value of 0.08 often is used as acceptable (cf. Hu & Bentler, 1999). 
Furthermore, the combined PCA / t-test protocol to examine unidimensionality (cf. Smith, 2002; 
Hagell, 2014) was applied to the different versions. Two subsets of items are formed based on a PCA 
of standardized item residuals pursuant to the loadings of the item residuals on the first principal 
component (cf. Hagell, 2014). Person parameter estimation is conducted in each of the two item 
subsets and the resulting person parameter estimates from the two subsets are compared by means 
of paired t-tests (cf. Hagell, 2014). Under the assumption of unidimensionality, the proportion of 
individuals with significantly different person parameters in the two item subsets is small, i.e. ≤ 5% of 
the t-tests are significant, or the lower bound of a 95% confidence interval (CI) of the observed 
proportion overlaps 5% (Hagell, 2014). In our analysis the Agresti-Coull CI was used. WLE reliability and 
EAP (expected a posteriory) reliability coefficients were calculated according to Adams (2005) (cf. 
Robitzsch, Kiefer & Wu, 2019). Additionally, deviance, Akaike’s Information Criterion (AIC; Akaike, 
1973), the AIC correction for small samples (AICc; Hurvich & Tsai, 1989), Bozdogan’s (1987) consistent 

 
1 The NVS is a 6-item screening instrument for functional health literacy and is based on the ability to read, 
understand and apply information from a nutrition label. 
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AIC (CAIC) and the Bayesian Information Criterion (BIC; Schwarz, 1978) were calculated to compare the 
data-model fit for the different versions. Lower values indicate better data-model fit. 

 

2.2 Results 
 

Step 1: 

No unordered response categories were observed. Seven items of the HLS-EU-Q16 had significant infit 
statistics (see Table A1 in the Appendix). Overfit was observed for six items (items 13, 21, 23, 33, 39, 
43), and underfit was observed for item 28 with an infit statistic of 1.10 (t = 4.60, p < 0.001). Another 
17 items of the remaining items of the HSL-EU-Q47 had significant infit statistics. DIF was observed for 
12 items of the HLS-EU-Q16 (items 5, 18, 39 for age; items 8, 21, 23, 28, 31, 37 for education, and items 
2, 11 and 33 for age and education). For 6 items of the HLS-EU-Q47 which are not included in the HLS-
EU-Q16 neither over-/underfit nor DIF was observed (see Table A1). As in previous analyses, the most 
problematic subdomain was “health promotion”; only for two items of this subdomain neither DIF nor 
over-/underfit was observed. 

Step 2: 

Six items were candidates to be selected as additional items on top of the 16 items of the HLS-EU-Q16 
according to the results of Step 1. Two of them were judged as low priority items and were not 
considered. Thus, four items were selected: 7, 10, 24, 44. Furthermore, it was decided to include two 
additional items from the health promotion domain, although they showed DIF in the training data set 
(items 36 and 42), such that each of the four cognitive domains (access, understand, appraise and 
apply) was represented by two items. This resulted in six additional items, whereby three of them are 
included in the HLS-Q12 (Finbråten et al., 2017). 

Step 3: 

Using the test data set, only for items 28 (infit: 1.23, t = 3.47, p = 0.032) and 36 (infit: 1.46, t = 5.75, p 
< 0.001) significant underfit was observed in Germany (see Table A2 in the Appendix). DIF for age was 
observed for item 2 in four countries (AT, EL, ES, NL), for item 33 in two countries (BG, EL), and for item 
23, 39 and 42 in one country. DIF for gender was found for items 5 and 43 in one country, and DIF for 
education was found for item 8 in two countries as well as for items 11, 21 and 31 in one country.  

The proposed solution fulfilling the abovementioned criteria (represent all 12 elements of the HL 
conceptual matrix by one item, include as many items of the HLS-EU-Q16 as possible, show the greatest 
possible overlap with the HLS-Q12 and showing the lowest deviance from the assumptions of the PCM 
across all HLS-EU-8 countries) consisted of the items 4, 7, 10, 16, 18, 23, 24, 31, 33, 37, 42, 44.  

Step 4: 

PCM analysis of the selected 12 items in each of the 8 countries revealed no significant infit statistics, 
however DIF for education for item 31 in Austria and for item 33 in Bulgaria, and DIF for age for item 
33 in Bulgaria and Greece as well as for item 42 in The Netherlands (see Table A3 in the Appendix). 

Step 5: 

SRMSR-values for the HLS-EU-Q12 were < 0.08 in the individual countries and thus are acceptable 
(Table 3). For the HLS-Q12 values > 0.08 were observed in two countries and for the HL-SF12 in three 
countries.  
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Table 3: SRMSR values for the different versions in the eight countries 

Country HLS-EU-Q47 HLS-EU-Q16 HLS-EU-Q12 HLS-Q12 HL-SF12 

AT 0.0920 0.0828 0.0712 0.0768 0.0775 

BG 0.0891 0.0773 0.0696 0.0713 0.0900 

EL 0.1031 0.0912 0.0769 0.0936 0.1031 

ES 0.0920 0.0748 0.0683 0.0653 0.0760 

IE 0.0949 0.0885 0.0789 0.0776 0.0716 

NL 0.0947 0.0885 0.0745 0.0742 0.0767 

PL 0.0795 0.0643 0.0595 0.0543 0.0644 

DE 0.1129 0.0921 0.0798 0.1105 0.0898 

 

For each of the three 12-item versions the proportions of significant t-tests were > 5% in all countries, 
and only in one country the lower bound of the 95% CI included 5% for each of the versions (Table 4). 
In three countries the proportion of significant t-tests was lowest for the HLS-EU-Q12 (ES, IE, NL), and 
in one country for the HL-SF12 (BG). In AT, EL and DE the proportion was comparable for the HLS-EU-
Q12 and HL-SF12, and in PL it was comparable for the HLS-Q12 and HL-SF12.  

Table 4: Results of PCA/t-test procedure (proportion of significant t-tests and lower bound of CI) 

Country HLS-EU-Q47 HLS-EU-Q16 HLS-EU-Q12 HLS-Q12 HL-SF12 

AT 0.259 (0.224) 0.184 (0.154) 0.086 (0.065) 0.121 (0.096) 0.082 (0.061) 

BG 0.310 (0.271) 0.158 (0.129) 0.125 (0.099) 0.104 (0.080) 0.087 (0.066) 

EL 0.271 (0.234) 0.159 (0.130) 0.101 (0.077) 0.114 (0.089) 0.098 (0.076) 

ES 0.253 (0.217) 0.179 (0.147) 0.101 (0.077) 0.113 (0.088) 0.143 (0.115) 

IE 0.289 (0.251) 0.139 (0.111) 0.084 (0.062) 0.102 (0.078) 0.104 (0.080) 

NL 0.216 (0.182) 0.141 (0.112) 0.069 (0.049)  0.107 (0.082) 0.074 (0.054) 

PL 0.234 (0.199) 0.103 (0.079) 0.078 (0.057) 0.066 (0.047) 0.063 (0.044) 

DE 0.291 (0.253) 0.146 (0.118) 0.078 (0.058) 0.143 (0.115) 0.076 (0.056) 

 

 

When comparing the three 12-item versions by means of deviance and information criteria, the HLS-
EU-Q12 showed best fit to the PCM (i.e. consistently had the lowest values in seven of the eight 
countries); in Austria the HL-SF12 had the lowest values (see Table A4 in the Appendix). All three 12-
item versions had acceptable WLE and EAP reliability coefficients > 0.77 in all eight countries (see Table 
5).  
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Table 5: WLE and EAP reliability coefficients for the different questionnaire versions 

Country HLS-EU-Q47 HLS-EU-Q16 HLS-EU-Q12 HLS-Q12 HL-SF12 

WLE reliability coeff. 

AT 0.948 0.868 0.830 0.828 0.835 

BG 0.965 0.912 0.884 0.884 0.882 

EL 0.952 0.886 0.846 0.851 0.850 

ES 0.951 0.873 0.830 0.837 0.827 

IE 0.945 0.874 0.838 0.839 0.839 

NL 0.938 0.839 0.781 0.784 0.771 

PL 0.962 0.901 0.870 0.881 0.873 

DE 0.946 0.878 0.829 0.827 0.820 

 

EAP reliability coeff. 

AT 0.955 0.877 0.840 0.836 0.845 

BG 0.972 0.927 0.902 0.897 0.897 

EL 0.965 0.906 0.867 0.872 0.871 

ES 0.954 0.876 0.835 0.841 0.829 

IE 0.960 0.897 0.868 0.864 0.865 

NL 0.944 0.861 0.813 0.807 0.800 

PL 0.970 0.917 0.893 0.898 0.889 

DE 0.958 0.905 0.860 0.850 0.850 

 

 

The correlation of the HLS-EU-Q12 and the HLS-EU-Q47 indices was high in the total sample of all eight 
countries (r = 0.957). In the individual countries the correlations varied between 0.938 and 0.967 (see 
Table 6). The correlations with the HLS-EU-Q16 were comparable. The correlation of the HLS-EU-Q12 
index with the NVS was r = 0.26 in the total sample and the correlations in the individual countries 
varied between r = 0.13 and r = 0.269. These values are comparable to the correlations of the HLS-EU-
Q47 index with the NVS (r = 0.25 for the total EU-8, and correlations between r = 0.14 and r = 0.38 in 
the individual countries; cf. Pelikan & Ganahl, 2017).  
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Table 6: Correlations of the HLS-EU-Q12 with HLS-EU-Q16 and NVS 

 AT BG EL ES IE NL PL DE Total (EU-8) 
HLS-EU-Q47 0,946 0,967 0,960 0,938 0,963 0,938 0,962 0,961 0,957 

HLS-EU-Q16 0,930 0,970 0,952 0,931 0,953 0,929 0,965 0,945 0,951 
NVS  0,153 0,399 0,322 0,210 0,269 0,190 0,392 0,130 0,26 

 

 

Replacing item 33 by item 32 and evaluating model fit 

Following a consortium decision, it was examined if item 33 could be replaced by item 32. Therefore, 
Steps 4 and 5 were applied to a version consisting of items 4, 7, 10, 16, 18, 23, 24, 31, 32, 37, 42, 44 
(called HLS-EU-Q1232 in the following) in order to evaluate its model fit.  

For the HLS-EU-Q1232 no significant infit statistics were observed (see Table A5 in the Appendix), as 
was the case for the version containing item 33 instead of item 32. DIF for age was observed for item 
32 in two countries (BG, EL) and DIF for education in two countries (BG, IE). In three countries SRSMR-
values > 0.08 were observed for the HLS-EU-Q1232, and the proportion of significant t-tests was < 5% 
only in one country (see Table 7). WLE und EAP reliability coefficients were comparable for both test 
versions with values > 0.77 for HLS-EU-Q1232 and > 0.78 for the HLS-EU-Q12 in all countries. Comparing 
the two versions by deviance and information statistics, the version containing item 32 shows 
consistently lower values across all statistics and across all countries. 

 

Table 7: Comparison of HLS-EU-Q12 und HLS-EU-Q1232 

 Country 

 AT BG EL ES IE NL PL DE 

SRMSR 

HLS-EU-Q12 0.0712 0.0696 0.0769 0.0683 0.0789 0.0745 0.0595 0.0798 

HLS-EU-Q1232 0.0728 0.0699 0.0806 0.0693 0.0852 0.0739 0.0631 0.0881 

PCA/t-test (proportion significant t-tests, CI) 

HLS-EU-Q12 0.086 
(0.065) 

0.125 
(0.099) 

0.101 
(0.077) 

0.101 
(0.007) 

0.084 
(0.062) 

0.069 
(0.049) 

0.078 
(0.057) 

0.078 
(0.058) 

HLS-EU-Q1232 0.095 
(0.073) 

0.079 
(0.058) 

0.122 
(0.096) 

0.079 
(0.058) 

0.104 
(0.08) 

0.039 
(0.025) 

0.086 
(0.064) 

0.104 
(0.08) 

WLE reliability coeff 

HLS-EU-Q12 0.8304 0.8838 0.8464 0.8298 0.8383 0.7806 0.8703 0.8293 

HLS-EU-Q1232 0.8271 0.8842 0.8444 0.8315 0.8357 0.7761 0.8710 0.8308 

EAP reliability coff. 

HLS-EU-Q12 0.8304 0.8838 0.8464 0.8298 0.8383 0.8137 0.8933 0.8601 

HLS-EU-Q1232 0.8368 0.9010 0.8654 0.8365 0.8666 0.8112 0.8939 0.8622 
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Deviance 

        

HLS-EU-Q12 13130.16 11309.64 11713.98 9370.28 10756.19 10749.74 9835.49 12001.58 

HLS-EU-Q1232 13074.86 11294.01 11694.90 9269.33 10570.27 10516.50 9792.51 11895.35 

AIC         

HLS-EU-Q12 13204.16 11383.28 11787.98 9444.56 10830.19 10823.74 9909.49 12075.58 

HLS-EU-Q1232 13148.86 11368.01 11768.90 9343.33 10644.27 10590.50 9866.51 11969.35 

AICc         

HLS-EU-Q12 13209.79 11389.25 11793.86 9450.79 10836.39 10829.85 9915.67 12081.51 

HLS-EU-Q1232 13154.49 11373.98 11774.77 9349.55 10650.47 10596.61 9872.69 11975.28 

CAIC         

HLS-EU-Q12 13399.74 11576.88 11982.16 9636.75 11022.54 11016.53 10101.91 12269.40 

HLS-EU-Q1232 13344.44 11561.61 11963.08 9535.52 10836.62 10783.29 10058.93 12163.17 

BIC         

HLS-EU-Q12 13362.74 11539.88 11945.16 9599.75 10985.54 10979.53 10064.91 12232.40 

HLS-EU-Q1232 13307.44 11524.61 11926.08 9498.52 10799.62 10746.29 10021.93 12126.17 

 

The correlation of the HLS-EU-Q1232 and the HLS-EU-Q47 indices was r = 0.955 in the total sample of 
all eight countries and therefore comparable with the correlation of the version containing item 33. In 
the individual countries the correlations varied between r = 0.935 and r = 0.966. The correlations with 
the HLS-EU-Q16 were also comparable. The correlation of the HLS-EU-Q12 index with the NVS was r = 
0.263 in the total sample and the correlations in the individual countries varied between r = 0.13 and 
r = 0.385. Therefore, all correlations are comparable with the version containing item 33 instead of 
item 32.  

Table 8: Correlations of the HLS-EU-Q1232 with HLS-EU-Q16 and NVS 

 AT BG EL ES IE NL PL DE Total (EU-8) 
HLS-EU-Q47 0.949 0.966 0.959 0.938 0.954 0.935 0.956 0.959 0.955 

HLS-EU-Q16 0.929 0.969 0.945 0.925 0.942 0.919 0.959 0.940 0.946 
NVS  0.168 0.406 0.314 0.211 0.266 0.195 0.385 0.130 0.263 
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