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Abstract

Health literacy is crucial for effectively navigating health systems and promoting equitable health
outcomes. Multilingual and culturally dual regions present unique challenges for health
communication; however, disparities in health literacy within such contexts remain insufficiently
explored. This study constitutes the first population-based assessment of health literacy in South
Tyrol, a bilingual province in northern Italy, utilizing the validated HLS-EU-Q16 instrument. A
stratified random sample of 2,090 residents aged 18 and older was surveyed in 2024. Weighted
analyses ensured population representativeness, and scores were analyzed overall, by domain
(health care, disease prevention, health promotion), and by language group (German, Italian,
multilingual). Regression models incorporating sociodemographic and health-related covariates
were employed to identify predictors of health literacy. Half of the population (50.0%) exhibited
problematic or inadequate health literacy, with significant differences observed across language
groups. Italian speakers demonstrated the highest scores, whereas German speakers scored lowest
overall. These differences remained significant after adjustment for age, education, chronic illness,
and professional background. Domain-specific analyses revealed distinct patterns: German-speaking
respondents scored particularly low in the health promotion domain, while multilingual individuals
achieved the highest scores in the prevention and promotion domains. Education level and language
background emerged as the strongest predictors of health literacy, while most other covariates
exhibited limited explanatory power. The findings underscore the necessity for language-sensitive
and domain-specific interventions, highlighting health literacy as both a personal skill and a
structural responsibility.

Keywords: health literacy; multilingual regions; health promotion; disease prevention; health equity

1. Introduction

Health literacy (HL) refers to an individual’s ability to access, understand, evaluate, and apply
health information for healthcare decisions, disease prevention, and health promotion (Kristine
Serensen et al. 2015). HL encompasses practical abilities such as literacy and numeracy, along with
the mental and social skills essential for navigating healthcare systems and managing one’s own
health (Nutbeam 2008).

The European Health Literacy Survey (HLS-EU), launched in 2009, developed a comprehensive
measurement framework (Kristine Serensen et al. 2015; Kickbusch et al. 2013). The HLS-EU
conceptual model frames HL across healthcare, disease prevention, and health promotion domains
along four stages: accessing, understanding, appraising, and applying health information (Jiirgen M
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Pelikan et al. 2014). This led to the validated HLS-EU-Q47 questionnaire, which measures general HL
across European countries. A shorter version, the HLS-EU-Q16, was later validated to facilitate large-
scale research. This 16-item scale maintains the conceptual framework while reducing the respondent
burden, making it suitable for epidemiological research across diverse settings (K. Serensen et al.
2013).

HL is now recognized as a key social determinant of health (Berkman et al. 2011). Evidence links
low HL to poorer health outcomes, reduced preventive service use and higher healthcare costs.
Higher HL correlates with better health outcomes, patient empowerment, and navigation of the
health system. Addressing HL disparities is crucial for promoting health equity in complex
healthcare environments (Kickbusch et al. 2013; Berkman et al. 2011).

Health literacy levels vary across Europe, as shown in the European Health Literacy Survey
(HLS-EU 2012) (Kristine Serensen et al. 2015) and the WHO Health Literacy Survey 2019 (HLS19)
(J.M. Pelikan et al. 2025). These studies revealed higher literacy levels in northern and western Europe
and lower levels in southern and eastern European countries. The HLS-EU 2012 study found limited
health literacy ranging from 29% in the Netherlands to 62% in Bulgaria (Kristine Serensen et al. 2015).
HLS19 data confirmed these patterns and showed that limited health literacy was more prevalent
among older adults, those with lower education, and migrants (J.M. Pelikan et al. 2025; Kickbusch et
al. 2013).

In Germany, the HLS-GER 1 survey showed that 42% of adults had limited health literacy, with
7.3% achieving “excellent” levels, below the EU average (Schaeffer, Berens, and Vogt 2017). In 2011,
Austria’s evaluation indicated a lower HL compared to Germany, but by 2020, there was an
improvement following the introduction of national initiatives (Griebler et al. 2021).

Italy falls significantly below the European average in terms of health literacy, with 57.7% of its
adult population exhibiting limited literacy, as reported by the HLS19. Disparities were notable
among older individuals, low-income groups, and those with poor health (J.M. Pelikan et al. 2025;
Palumbo et al. 2016). However, recent validation work on the HLS-EU-Q16 and Q6 in the Italian
context (Lorini et al. 2019) suggests that language and cultural context may influence how HL is
reported. The Italian version of the HLS-EU tools has shown good reliability but tends to yield lower
scores compared to German-language versions, possibly due to cultural and cognitive response
patterns or the phrasing of certain items. These instrument-related differences underscore the
importance of interpreting national HL estimates, such as those from Italy, considering linguistic
adaptation and cultural framing. This supports the need to investigate regional differences,
particularly in multilingual settings like South Tyrol, where both Italian and German versions of the
HLS-EU-Q16 are used in parallel.

South Tyrol (Autonomous Province of Bolzano) is a multilingual region in northern Italy with
German- and Italian-speaking populations, both languages recognized as official (Peterlini 2009). The
region’s location and history have created a distinct sociocultural profile that combines Central
European and Mediterranean features. South Tyrol differs from Italy in terms of education, economic
indicators, and healthcare organization, operating an autonomous, bilingual healthcare system that
provides services in German and Italian (Peterlini 2009). This linguistic and structural duality makes
South Tyrol valuable for studying HL, especially regarding language-sensitive communication and
health information access. The region’s diverse media landscape and cultural norms around health
may influence HL outcomes differently from national-level data.

While studies have identified education, age, and migration background as major determinants
of limited HL (Nutbeam and Lloyd 2021), little is known about these patterns in regions with parallel
language communities. Although HL has gained attention in public health research, gaps remain in
multilingual regions. Most HL studies in Italy use nationally aggregated data (Palumbo et al. 2016),
which do not capture regional heterogeneity. No international publication has systematically
examined health literacy in South Tyrol using a European framework to date. While the region’s
linguistic characteristics suggest that population HL profiles may differ from national averages,
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empirical evidence is lacking. It remains unclear how language group affiliation influences HL in
South Tyrol’s bilingual setting.

This population-based study assessed HL in South Tyrol using the HLS-EU-Q16 instrument.
While initial findings were reported analyzing vaccine uptake (Barbieri et al. 2025) and health
information use and trust (Wiedermann et al. 2025), this study provides the first in-depth
comparative and sociodemographic analysis of HL levels in the South Tyrolean population. It
addresses both internal disparities within the region and external comparisons with Italy, Germany,
Austria, and the EU reference populations. The objectives were to describe the distribution of LH
levels in South Tyrol, compare HL outcomes with national and international benchmarks, assess
differences between the German- and Italian-speaking subgroups, and examine the
sociodemographic predictors. This analysis contributes to a better understanding of health literacy in
multilingual, culturally distinct regions and supports language-sensitive, equity-oriented, and public
health strategies.

2. Methods

2.1. Study Design and Participants

This study analyzed data from a cross-sectional, population-based health survey conducted
between March and May 2024 in the Autonomous Province of Bolzano (South Tyrol), Italy. The
province is known for its multilingual population (German, Italian, and Ladin) and decentralized
healthcare system. The Provincial Institute of Statistics (ASTAT) designed the survey in collaboration
with the Institute of General Practice and Public Health.

A random sample of 4,000 residents aged 18 years or older was selected from the provincial
population registries. Stratification ensured representation across age groups (18-34, 35-54, and 55+),
sex, citizenship status, and municipality of residence. Invitations to participate were sent by post and
included a choice between paper-based and online response. All materials were provided in German
and Italian. Participation was anonymous and voluntary, and informed consent was obtained from
all respondents.

A total of 2,090 individuals completed the survey, yielding a 52.3% response rate. Post-
stratification weights were computed using the ReGenesees software (version 2.3, ISTAT, Rome) to
align the sample with the demographic structure of the adult population in South Tyrol. The final
analytic sample for the present study consisted of 2,090 cases with available HL data.

2.2. Measures

2.2.1. Sociodemographic and Health Characteristics

Participants reported their sex (male/female), age (in years), and primary language group
(German, Italian, Ladin, other, or more than one). For some analytical purposes, the Ladin and other
language groups were combined into a single category. Educational attainment was assessed using
four levels: (1) middle school, (2) vocational/technical training, (3) high school diploma, and (4)
university degrees.

Household composition was derived from responses regarding cohabitation with a partner,
children, parents, or other relatives. Based on these items, a binary variable was constructed to
indicate whether the respondent lived alone. Chronic illness status was self-reported using a checklist
of prevalent conditions, including cardiovascular, metabolic, respiratory, and mental health
disorders. A binary variable was created to reflect the presence or absence of any of the listed
conditions. Additional variables included employment in the health or social care sector (yes/no) and
citizenship (Italian vs non-Italian).
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2.2.2. Health Literacy

General health literacy was assessed using a 16-item version of the HLS-EU-Q16, which is
available in both German (K. Serensen et al. 2013) and Italian (Lorini et al. 2017; 2019) versions. This
validated short scale captures the ability to access, understand, appraise, and apply health
information across the domains of healthcare, disease prevention, and health promotion. Items were
scored according to standard guidelines, and respondents who answered fewer than 13 items were
excluded from the HL scoring. For all others, a general HL index (range 0-16) was computed and
categorized as follows:

e  (0-8:Inadequate
e  9-12: Problematic

e 13-16: Sufficient

Respondents with incomplete HL data were identified as a separate “missing” category for
descriptive purposes but were excluded from the correlation and regression analyses.

To explore domain-specific patterns of HL, three theoretically grounded subscales from the
HLS-EU-Q16 were constructed, corresponding to the original model’s conceptual domains: Health
Care (HC), Disease Prevention (DP), and Health Promotion (HP) (Kristine Serensen et al. 2015).
Although the HLS-EU-Q16 was designed as a short-form index to yield a global HL score, previous
research has demonstrated the feasibility of post hoc assignment of items to the three domains based
on their semantic and conceptual content, as derived from the full HLS-EU-Q47 scale (Jiirgen M
Pelikan et al. 2014).

Each of the 16 dichotomized items (0 = “very difficult/difficult,” 1 = “easy/very easy”) was
assigned to one of the three domains as follows (Table S1):

e  Health Care (HC): Items Q2, Q3, Q4, Q5, Q8
e Disease Prevention (DP): Items Q1, Q6, Q7, Q10

e  Health Promotion (HP): Items Q9, Q11, Q12, Q13, Q14, Q15, Q16

Domain-specific sum scores were computed only for respondents with valid overall HLS-EU-
Q16 scores (i.e., 213 valid items). Each domain score ranged from 0 to its domain-specific maximum
(HC: 0-5, DP: 0-4, HP: 0-7), with higher scores indicating greater perceived ease of handling health-
related information. These domain scores were then analyzed categorically in cross-tabulations to
assess the distribution of top scores (maximum value) across language group membership, following
precedents in exploratory HL domain analyses.

Internal consistency of the domain-specific subscales derived from the HLS-EU-Q16 was
assessed using Cronbach’s alpha. Following common guidelines, alpha values above 0.70 are
considered acceptable, values between 0.60 and 0.70 indicate moderate reliability, and values below
0.60 reflect limited internal consistency (Tavakol and Dennick 2011). However, Cronbach’s alpha is
sensitive to the number of items in a scale and may underestimate reliability in short subscales.
Therefore, alpha values in this study were interpreted with caution, particularly for domains with
fewer items.

2.5. Statistical Analysis

All analyses were conducted using IBM SPSS Statistics ,Version 29.0.2.0 (20). Statistical
significance was set at p < 0.05 (two-tailed).

Descriptive statistics were used to characterize the sample according to the language group.
Categorical variables were summarized as weighted proportions and frequencies, and differences
between groups were tested using the chi-square (x?) test. Continuous variables were summarized
as weighted means and standard deviations (SD) and compared using one-way analysis of variance
(ANOVA). All descriptive estimates were weighted using post-stratification weights to reflect the
demographic structure of the adult population of South Tyrol. Effect sizes are reported as n? (eta
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squared) for ANOVA and Cramér’s V for Chi-squared tests (1% small > 0.01, medium > 0.06, large >
0.14. Cramér’s V: small > 0.10, medium = 0.30, large > 0.50).

Weighted Spearman rank correlations were calculated to assess bivariate associations between
HL and sociodemographic or health-related factors. Correlation coefficients (9) were accompanied
by p-values and Fisher z-transformed effect sizes to allow for the interpretation of magnitude (Cohen
2013).

To examine the predictors of HL, a weighted multiple linear regression using the HLS-EU-Q16
index as the continuous outcome variable was performed. The model included age, sex, education,
living situation, chronic illness, employment in the health or social care sector, citizenship status, and
language group. Population weights were applied to reflect the demographic structures of South
Tyrol. Unstandardized coefficients (B) reflect changes in the health literacy score per unit increase in
the predictor. Standardized coefficients () allow for comparing the strength of associations across
predictors measured on different scales. Variance inflation factors (VIF) were examined. The model
was evaluated using R?, F-statistics and 95% confidence intervals.

3. Results

3.1. Sociodemographic and Health Characteristics by Language Group

Table 1 presents the weighted sociodemographic and health-related characteristics of the sample
stratified by language group. The sample included 2090 participants, with 63.7% assigned to the
German-speaking group, 22.9% to the Italian-speaking group, and 13.4% to the ‘Other languages’
group.

The sex distribution did not differ significantly between the groups. Women comprised
approximately half of each subgroup in the study. Age differed significantly between the language
groups (n? = 0.030), corresponding to a small effect size. The effect size for the age group comparison
(Cramér’s V = 0.137) indicated a moderate association based on the conventional thresholds. The
Italian-speaking group was the oldest on average (mean = 57.6 years), while the ‘Other languages’
group was the youngest (mean = 45.8 years).

The education level varied significantly, representing a small-to-moderate effect. Vocational
education was most common in the German-speaking group (37.6%), while university education was
most prevalent in the ‘Other languages” group (28.2%).

The most pronounced difference across groups was citizenship status, which represented a large
effect size. Over half (50.7%) of the ‘Other’ group reported non-Italian citizenship, compared to only
0.6% of the Italian group and 4.5% of the German group.

No significant differences were found in the proportion of participants working in the health or
social sectors. Living alone was significantly more frequent in the Italian-speaking group (22.8%) and
least frequent in the ‘Other’ group (14.2%) (Cramér’s V = 0.075, small effect). Chronic illness was most
reported in the Italian group (43.8%) and least in the ‘Other’ group (26.6%), with a small to moderate
effect. Health status also differed across groups (n? = 0.009), although the effect was negligible based
on self-rated health on a 0-100 scale.

The mean and SD of the overall HLS-EU-Q16 score was approximately 11.9 + 3.4 (n = 1651). A
further 21.0% of respondents did not provide sufficient responses to calculate the HLS-EU-Q16 score.
Health literacy scores (HLS-EU-Q16 index) differed significantly (2= 0.018), indicating a small effect
size. On average, the German-speaking group scored the lowest (mean = 11.6), while the Italian-
speaking and ‘Other” groups showed higher scores (12.5 and 12.4, respectively). In categorical levels,
the German-speaking group had the highest proportion of inadequate health literacy (18.7%) and the
lowest proportion of sufficient health literacy (43.9%), whereas the Italian-speaking group showed
the highest proportion of sufficient health literacy (60.5%). The effect size for health literacy levels
(Cramér’s V = 0.105) indicated a small-to-moderate association.
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Table 1. Sociodemographic and health characteristics according to language group (weighted proportions).

Total . Effect
Variable (n=2090) Cerman  [ltalian - Other P™  gizes
R (n=1330) (n=480) (n=280) wvalue
Gender, % (n) 0.296  0.0345
49.1
Male (1026) 499 (664) 49.4 (237) 44.8(125)
Female 509 50.1 (666) 50.6 (243) 55.2 (154)
(1063)
50.9 + 50.8 + 553 + 0.0464
Age (mean * SD) 179 18.0 179 43.3+147 <0.001
Age group, % (n) <0.001 0.1375
18-34 23.7 (496) 24.0 (320) 16.7(80)  34.2(96)
35-54 32.7 (683) 32.2(429) 27.9(134) 43.0(120)
55-99 43.6 (912) 43.7 (582) 55.4 (266) 22.8 (64)
Education, % (n) <0.001 0.1305
Middle school 21.1(440) 21.5(287) 21.6(104) 18.1(51)
Vocational school 31.9 (666) 37.6(500) 21.1(101) 23.1(65)
High school 26.1 (545) 22.7(302) 32.9(158) 30.6(86)
University 209 (437) 18.2(242) 24.4(117) 28.2(79)

No Italian Citizenship, % (n) ~ 9.8(204)  45(60)  0.6(3) 50.7(142) <0.001 0.5445

Workiin health/sodial sector, 1 5 0100 105(140) 106(51)  86(24) 0618  0.0215

% (1)
76.4 + 772 733+ 784 £ 0.009 #
Health status (mean + SD) 185 18.4 18.9 18.0 <0.001
Living alone, % (1) 17.8(371) 167 (222) 22.8(110) 142(40) 0.003 0.0755
Chronic illness, % (1) 35.1(733) 33.7(449) 43.8(210) 26.6(74) <0.001 0.1115
HLS'EU'ngg;deX (means 419,34 116435 125+33 124+29 <0001 0018
HLS-EU-Q16 level, % (n) ¢ <0.001 0.1055
Inadequate 12.6 (264) 13.9(194) 10.8(54) 8.3 (16)
Problematic 27.1(567) 289 (404) 22.4(112) 26.4 (51)
Sufficient 39.2(820) 34.5(482) 50.9(254) 43.5(84)
Unknown/missing 21.0 (439) 22.8(318) 15.8(79) 21.8(42)

1 Weighted proportions and weighted counts (rounded, shown in parentheses) are reported for the total sample
and each language group. Due to population weighting and variable-specific missing data, the effective sample
sizes used in statistical testing may differ from the unweighted totals indicated in the table header. 2p-values are
derived from one-way ANOVA for continuous variables and chi-squared tests of independence for categorical
variables. 3 Effect sizes are reported as 1? (eta squared) for ANOVA and Cramér’s V for chi-squared tests. 41? =
eta squared. ® Cramér’s V. ¢ HLS-EU-Q16 levels are based on validated index thresholds: inadequate (0-8),
problematic (9-12), sufficient (13-16). The “Unknown/missing” category includes participants with more than

two missing responses on the 16-item scale, rendering HL classification invalid.

The “Other” group was characterized by younger age, higher education, and a much higher rate
of non-Italian citizenship than the German or Italian groups. This group exhibited comparable or
better health literacy scores than those of Italian and German speakers. A more detailed examination
of this group, subdivided into Ladin speakers, speakers of other languages, and individuals who
reported speaking more than one language, revealed internal differences (Table S2). Among
participants who reported a primary language other than German or Italian (n = 280), no significant
differences in overall health literacy scores were observed across the three subgroups, Ladin, Other,
and More than one language. The mean HLS-EU-Q16 index was similar across groups (Ladin: 12.3 +
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2.6, n=79; Other: 12.6 + 3.3, n = 145; More than one: 12.8 + 2.8, n = 56), with a non-significant Kruskal-
Wallis test result (p = 0.381) and a negligible effect size (2= 0.001).

When examining categorical HL levels, significant differences emerged across the three
subgroups (x?=27.98, df = 6, p <0.001), with a moderate effect size (Cramér’s V = 0.246). The Ladin-
speaking group showed the highest problematic HL (37.2%) and lower sufficient HL (42.3%), while
the “Other” subgroup had the lowest limited HL (20.0%) and highest missing values (35.2%). The
“More than one” group showed balanced proportions, with half having sufficient HL and 12.5%
missing values. These differences were partly influenced by varying valid HL responses, with the
Ladin subgroup having the fewest missing cases (11.5%) (Table S2).

Post-hoc comparisons of HL level distributions showed significant differences between Ladin
and Other language groups (x? = 15.62, df = 2, p < 0.001), with moderate effect size (Cramér’'s V =
0.355). The Ladin group had higher proportions of problematic HL (37.2% vs. 12.4%) and lower
sufficient HL (42.3% vs. 44.8%), though the difference in sufficient HL was small. The “Other” group
showed higher missing HL scores (35.2% vs. 11.5%). A significant difference existed between Ladin
and More than one language groups (x2 = 7.56, df = 2, p = 0.023), with small-to-moderate effect size
(Cramér’s V = 0.265). The More than one group had fewer respondents with inadequate HL (3.6%)
and more classified as sufficient (50.0%), compared to 9.0% and 42.3% respectively in the Ladin
group. No significant differences were found between Other and More than one groups (x?=1.78, df
=2, p=0.410; Cramér’s V = 0.136), suggesting similar HL distributions.

3.2. Bivariate Associations Between Health Literacy Index and Sociodemographic Factors

Table 2 presents the weighted Spearman correlation coefficients between the continuous HLS-
EU-Q16 index and key sociodemographic and health-related variables. The strongest positive
association was observed for the Italian language group compared to the German group (0 =0.143, p
< 0.001), corresponding to a small effect size. Weaker but statistically significant associations with
health literacy were also found for higher education level (o = 0.069, p = 0.004), working in the health
or social care sector (o = 0.058, p = 0.015), living alone (o = 0.049, p = 0.043), and having a chronic
illness (0 =-0.056, p = 0.020). These correlations were all of negligible magnitude.

Gender, citizenship status, and age showed no statistically significant associations with health
literacy, and the corresponding correlation coefficients were close to zero. Overall, these findings
suggest that language group membership, educational attainment, and work context are more
meaningfully associated with health literacy than basic demographic characteristics alone.

Table 2. Weighted Spearman correlations between HLS-EU-Q16 health literacy index and sociodemographic or
health-related characteristics in the South Tyrolean population (1 = 1651).

Variable ! Spearman @ p-value Weighted n Effect size 2
Language: Italian (vs. German) 0.143 <0.001 1527 small

Works in health/social sector (vs. no) 0.058 0.015 1741 negligible
Education level (vs. middle school) 0.069 0.004 1741 negligible
Lives alone (vs. no) 0.049 0.043 1741 negligible
Has chronic illness (vs. no) -0.056 0.020 1741 negligible
Gender (vs. male) 0.039 0.107 1741 negligible
Non-Italian citizenship (vs. Italian) -0.029 0.225 1741 negligible
Age (years) 0.019 0.432 1741 negligible

Health Literacy was measured using the HLS-EU-Q16 continuous index. ' Reference categories are listed in
parentheses. 2 Effect size interpretation (Cohen 2013): ¢ = 0.10 small; ¢ = 0.30 moderate; o > 0.50 large.

Intercorrelations between predictor variables are shown in Supplementary Table S3. Age was
strongly and negatively correlated with education level (o0 =-0.392, p <0.01) and positively correlated
with the presence of chronic illness (o = 0.403, p <0.01), both indicating large effect sizes. Smaller, but
statistically significant associations were found between education and working in the health or
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social care sector (0 =0.192), and between gender and employment in this sector (o = 0.165), both with
small effect sizes. Most other associations between sociodemographic predictors, including language
group, citizenship, and living alone, were statistically significant but reflected negligible to small
effect sizes. These findings suggest that while some predictors of HL are interrelated,
multicollinearity is unlikely to bias the main correlation results.

3.3. Predictors of Health Literacy

A multiple linear regression was conducted to examine the associations between HL and a set
of sociodemographic and health-related predictors in a population-weighted sample (N =1436). The
overall model was statistically significant (F(8, 1427)=5.813, p<0.001) and explained 3.2% of the
variance in HL scores (adjusted R?2=0.026).

Among the predictors, speaking Italian as the primary language (B=0.954, $=0.124, p <.001)
was significantly associated with higher HL, as was higher educational attainment (B=0.204,
[3=0.061, p=0.036). Having a chronic disease was negatively associated with health literacy (B=-
0.506, 3=-0.070, p=.015). Age showed a marginally significant positive association (B=0.012,
=0.059, p=.057). All other predictors, including gender, citizenship, living alone, and working in
the health or social sector, were not significantly associated with health literacy in the adjusted model
(all p>0.05).

Collinearity diagnostics indicated acceptable tolerance and variance inflation factors (VIFs all
<1.40), suggesting no problematic multicollinearity among the independent variables.

Table 3. Weighted multiple linear regression predicting health literacy (HLS-EU-Q16).

Regression o
Predictor Coefficient [Lovizr/'olifper] SE t p-value
B! !
const 9.770 [8.378;11.162] 0.709 13.781 <0.001
Language: Italian (vs. German) 0.954 [0.548;1.360] 0.207 4.596 <0.001
Non-Italian citizenship (vs. Italian) 0.665 [-0.367;1.697] 0.527 1.261 0.207
Has chronic illness (vs. no) -0.506 [-0.912; -0.100] 0.207 -2.441 0.015
Works in health/social sector (vs. no) 0.494 [-0.081;1.069] 0.293 1.688 0.092
Gender (vs. male) 0.211 [-0.149; 0.571] 0.184 1.145 0.252
Education level (vs. middle school) 0.204 [0.014;0.394] 0.097 2.104 0.036
Lives alone (vs. no) 0.158 [-0.319; 0.635] 0.243 0.651 0.515
Age (years) 0.012 [-0.0003; 0.025] 0.006 1.905 0.057

The outcome variable was the continuous HLS-EU-Q16 index (range: 0-16). Regression coefficients (8) were
estimated using weighted least squares (WLS) regression. CI, confidence interval; SE, standard error. !
Unstandardized coefficient (B) is reported, representing the expected change in the outcome variable per unit

change in the predictor variable.

3.4. Health Literacy Domains by Language Group

Internal consistency of the domain-specific health literacy questions was assessed using
Cronbach’s alpha for each of the three post hoc subscales derived from the HLS-EU-Q16. The Health
Promotion domain (7 items) demonstrated the highest internal consistency (a=0.691), followed by
the Health Care domain (5 items; a = 0.665). The Disease Prevention domain (4 items) showed lower
internal consistency (a=0.566), indicating moderate but acceptable reliability for exploratory
analyses.

These values were calculated using unweighted data, consistent with prior applications of the
HLS-EU-Q16 in population-based surveys. However, the limited number of items per domain and
the only moderate internal consistency, particularly in the Disease Prevention domain, suggest that

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202507.0879.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 10 July 2025 d0i:10.20944/preprints202507.0879.v1

9 of 18

these subscales should be interpreted with caution and are not suited for diagnostic purposes or
detailed domain-level comparisons.

Among the 1,649 respondents with a valid HL index score, significant differences emerged
across language groups in all three HL domains: Health Care, Disease Prevention, and Health
Promotion. Chi-square tests indicated that score distributions varied significantly between groups in
each domain (all p <.05), with small effect sizes measured by Cramér’s V (range: 0.081-0.086).

Table 4. Weighted distribution of domain-specific HLS-EU-Q16 Scores by language group in the South Tyrolean
population (1 = 1649).

o Lo 4
Domain 1 Language Group S/’OC:;I: X2 (df)3 p-value Cra\r,nfr s
German 26.3
Italian 40.2
Health Care Ladin 37.0
(top score = 5) Other 354 49.24 (20) <0.001 0.084
More than one 28.3
language
German 47.2
Italian 62.4
Disease Prevention Ladin 61.6
(top score = 4) Other 60.4 51.08 (16) <0.001 0.086
More than one 69.6
language
German 23.7
Italian 33.6
Health Promotion Ladin 21.9
(top score =7) Other 36.5 45.57(28) 019 0.081
More than one 37.0
language

'HL domains were derived from the HLS-EU-Q16 by grouping items into the theoretical domains of Health
Care (five items), Disease Prevention (four items), and Health Promotion (seven items), as described in the
Methods section. 2 Percentage of respondents within each language group who achieved the maximum score in
that domain. 3 Chi-square tests of full ordinal score distributions across language groups; ¢ Cramér’s V as a

measure of effect size.

Italian-speaking respondents consistently demonstrated higher domain-specific HL,
particularly in the Health Care and Disease Prevention domains. Multilingual individuals also scored
highly, especially in Health Promotion, where over one-third achieved the top score. Ladin speakers
showed a distinct pattern, aligning closely with Italian and multilingual respondents in Disease
Prevention but trailing in Health Promotion.

German speakers consistently showed lower proportions of maximum domain scores across all
three areas, highlighting a potential gap in the perceived ease of accessing, understanding, and
applying health-related information, particularly in non-clinical or promotional contexts.

These findings confirm index-based results and underscore the importance of the language
group as a determinant of HL, with implications for designing equitable, language-adapted public
health interventions.

4. Discussion

This population-based study is the first to provide a comparative assessment of HL in South
Tyrol using the validated HLS-EU-Q16 questionnaire. The findings reveal significant differences in
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HL levels between language groups within this multilingual region, with the German-speaking
majority exhibiting lower average scores and a higher prevalence of limited HL than Italian speakers.
These disparities persisted even after adjusting for sociodemographic and health-related variables of
interest. Although Italian-language group membership emerged as the strongest independent
predictor of higher HL, the explanatory power of the overall model was modest, suggesting that
language affiliation alone does not fully account for the observed differences. Other established
determinants, such as education, chronicillness, and professional background in health or social care,
showed only weak or borderline associations. The absence of a clear explanatory pattern in the
correlation and regression analyses highlights the complexity of HL disparities in culturally and
institutionally dual regions. This suggests that unmeasured contextual factors, such as the
accessibility and linguistic appropriateness of health information, regional media use, or
sociocultural norms around health, may play an important role in shaping population HL profiles in
South Tyrol.

4.1. Comparison with Previous Literature

The results are broadly consistent with earlier HL research from Italy and its neighboring
countries. In the HLS19 survey, Italy showed a national prevalence of limited HL (problematic or
inadequate) of 57.7% (Cadeddu et al. 2022), higher than South Tyrol’s 50.0% observed in this study.
This correlates with regional educational and socioeconomic disparities, with South Tyrol often
outperforming southern Italian regions in terms of health and education indicators (Pennisi et al.
2024; Toth 2014; Costa et al. 2003). These differences reflect broader patterns of regional educational
disparities. Research has shown that relative poverty is a more significant predictor of educational
success across Italian regions than Gross Domestic Product or background alone (Daniele 2021). This
finding highlights that areas such as South Tyrol can still experience internal disparities due to
educational tracking and structural opportunity gaps. Similarly, the findings suggest that vocational
education may be less aligned with the cognitive and evaluative demands of health literacy as
captured by the HLS-EU-Q16 instrument. In contrast, academic education may better support the
development of critical competencies for navigating health information.

In Slovenia, a neighboring state to northern Italy, a limited HL of 48% (HLS-SI19) was observed
(Vrdelja 2022). The Swiss Federal Office of Public Health conducted a national health literacy survey
on citizens over the age of 15; the results of the 2020 study revealed that approximately 38% of the
population had limited HL (De Gani et al. 2021); in Germany, 42% of adults (HLS-GER1) (Schaeffer
et al. 2021), and in Austria, 44% (HLS19-AT) (Schaeffer and Pelikan 2017). Contrary to the findings
from predominantly German-speaking populations with moderate HL levels, the German-speaking
subgroup in South Tyrol reported the lowest health literacy scores, with 50% classified as having
limited HL. This unexpected pattern may reflect structural or cultural factors specific to South Tyrol,
such as divergent health information channels, media usage, or patient expectations.

Previous studies have suggested that German speakers in South Tyrol rely more on traditional
or interpersonal sources of health information, whereas Italian speakers more frequently engage with
digital platforms (Wiedermann et al. 2025; Ausserhofer et al. 2022). Age and education patterns also
followed established trends (Paasche-Orlow et al. 2005). Younger and better-educated respondents
tended to show higher HL, although the effect sizes were small.

The impact of the migration background, approximated by a combination of non-Italian
citizenship and the use of a language other than German or Italian, was more complex. While
European studies often report lower HL among migrant populations (Ward, Kristiansen, and
Serensen 2019; Medina, Maia, and Costa 2022), data here showed only a marginal, nonsignificant
positive association. This deviation may reflect the heterogeneity of the “Other” group, which
includes not only participants with a potential migration background, but also Ladin speakers, a
recognized linguistic minority comprising approximately 4.5% of South Tyrol's population
(Landesinstitut fiir Statistik ASTAT 2024), and individuals who report speaking multiple languages.
Members of this group also had the highest proportion of university education, which may help
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explain their relatively high HL score. Their educational and linguistic profiles suggest that they are
not directly comparable to nationally aggregated migrant samples, who often face compounded
barriers in accessing health information. In the South Tyrolean context, multilingualism, institutional
recognition of Ladin as a protected language, and access to bilingual or culturally adapted services
may mitigate the typical disadvantages associated with minorities and migration backgrounds in HL
research. This highlights the need to consider local sociolinguistic dynamics when interpreting HL
outcomes in diverse populations in the future.

4.2. Interpretation of Language Group Differences

The observed HL disparities between German- and Italian-speaking residents are not easily
explained by individual-level factors. Despite similar demographic profiles, the Italian group
reported significantly higher HL than that of the German group. This could stem from differences in
health system navigation, digital health engagement, and health information culture. Italian speakers
may be more familiar with the communication norms and terminology of the national health system.
Previous studies suggest higher digital media use among Italian speakers in South Tyrol, possibly
enhancing HL (Ausserhofer et al. 2024). Differences in trust, media preference, and patient
empowerment may shape HL differently across linguistic communities (Wiedermann et al. 2025).

While education is a known determinant of health literacy, findings suggest that the type of
educational attainment is important in determining HL. The German-speaking group had the highest
share of vocational school graduates (37.6%), whereas the Italian-speaking group showed higher
representation in academic pathways, particularly university education (24.4% vs. 18.2%). This may
partly explain the higher HL scores observed in Italian speakers.

4.3. Domain-Specific Disparities in International Context

Beyond the overall HL index, an analysis using the HLS-EU-Q16 highlighted notable disparities
among language groups in perceived skills within the domains of health care (HC), disease
prevention (DP), and health promotion (HP). Of the 1,649 respondents with valid HL scores, those
who spoke Italian consistently achieved higher maximum scores, especially in health care (40.2%)
and disease prevention (62.4%). Multilingual participants performed equally well or better in disease
prevention (69.6%) and health promotion (37.0%), indicating that access to diverse health information
sources may improve engagement and understanding. Ladin speakers matched the Italian group in
disease prevention (61.6%) but had lower scores in health promotion (21.9%). German-speaking
respondents consistently had the lowest top scores across all three domains, particularly in health
promotion (23.7%), highlighting a possible deficiency in navigating and applying health-related
information outside clinical settings.

Domain-level differences highlight that health literacy varies across areas; individuals may excel
in disease prevention but struggle with health promotion. In multilingual regions such as South
Tyrol, public health strategies must address these profiles through tailored interventions that
consider both language accessibility and specific domain needs, particularly in health promotion
content for German speakers. The study suggests that cultural, linguistic, and system-level factors
(e.g., information availability, plain language use, and media targeting) may play a more decisive
role in HL than previously thought.

The domain-specific HL patterns observed in this study reflect broader findings in Europe and
other international settings. Previous research using the HLS-EU-Q16 and HLS-EU-Q47 has
demonstrated that certain domains, particularly health promotion, tend to yield lower scores among
vulnerable subgroups, such as migrants, individuals with limited education, and those with low
social integration (Kristine Serensen et al. 2015; Marques et al. 2022; Berens et al. 2022, 2). While a
social gradient is consistently observed across all domains, disparities appear to be more pronounced
in health promotion and disease prevention than in health care, where formal service contact may
offer more structured support (Beauchamp et al. 2015).

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202507.0879.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 10 July 2025 d0i:10.20944/preprints202507.0879.v1

12 of 18

Domain interrelation has also been documented; individuals with limited skills in one domain
frequently report challenges across others, indicating that vulnerabilities in HL are multifaceted
rather than isolated (Beauchamp et al. 2015; Tolabing et al. 2022). This supports our finding that
German-speaking participants, despite representing the regional majority, exhibited lower top-level
HL scores across all domains, suggesting systemic and cultural barriers beyond individual
characteristics. Furthermore, the relatively strong performance of multilingual respondents in the
disease prevention and health promotion domains aligns with studies highlighting the potential
cognitive and informational advantages of navigating multiple linguistic environments (Berens et al.
2022).

Taken together, these international comparisons underscore the need for domain-sensitive
health literacy monitoring and policy development in South Tyrol, Italy. They also highlight the
relevance of context-specific factors, such as health information availability, cultural alignment of
messaging, and trust in information sources, in shaping domain-specific HL outcomes.

4.4. Implications for Public Health

The results of this study have significant and actionable implications for public health policy in
multilingual and institutionally dual regions, such as South Tyrol. The pronounced disparities in both
overall and domain-specific HL among language groups, despite comparable demographic and
educational characteristics, indicate that universal interventions may not be equally effective across
all population segments. Therefore, it is imperative to implement language-sensitive and culturally
responsive strategies to ensure equitable access to health information and services for all.

The consistently lower HL scores observed among German-speaking residents, particularly in
health promotion and disease prevention, underscore the urgent need for tailored communication
strategies (Singh et al. 2024; Walters et al. 2020). These strategies may include the systematic use of
plain language in German health materials, implementation of targeted health promotion campaigns
via trusted regional media, and incorporation of HL-sensitive training for healthcare professionals
within the German-speaking healthcare system. Additionally, educational pathways that prioritize
applied knowledge, such as vocational schools, should be enhanced with curriculum components
that bolster critical, health-related decision-making and system navigation skills. These approaches
are supported by international evidence showing that tailored, culturally adapted, and community-
engaged health literacy interventions are more effective than generic strategies, particularly among
disadvantaged or linguistically diverse populations (Schapira et al. 2017; Stormacq et al. 2020).
Incorporating such elements into regional policy and education systems may be key to closing the
persistent HL gaps in South Tyrol. Multi-component, person-centered strategies, especially those co-
designed with target communities, consistently improve HL outcomes among vulnerable subgroups
(Jessup et al. 2018; Campbell and Quintiliani 2006). These insights argue for embedding tailored HL
efforts into South Tyrol’s institutional and educational structures to maximize their relevance and
effectiveness.

The strong HL performance of multilingual and Ladin-speaking respondents suggests that
structural investments in bilingualism, minority language inclusion, and culturally adapted services
can serve as effective levers for improving HL. Therefore, health policy in South Tyrol should
continue to support and expand initiatives that provide multilingual and locally relevant health
information. These include integrated communication platforms, co-designed materials with
community input, and digital health tools that reflect the region’s linguistic diversity and cultural
nuances.

At a broader level, the findings underscore that HL must be addressed not only as an individual
competency but also as a structural characteristic of the health system. Health literacy responsiveness
should be integrated into the design of all health-related services and communication strategies,
guided by frameworks such as the WHO's health-literate organization model (J.M. Pelikan et al.
2025). Routine HL monitoring, disaggregated by language, education, and domain, should be
institutionalized to track health disparities and support evidence-based policy action.
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4.5. Strengths and Limitations

A notable strength of this study is its utilization of the HLS-EU-Q16, a validated and extensively
employed instrument that facilitates direct comparability with both national and international HL
assessments. Its implementation in a representative multilingual sample from South Tyrol provides
useful insights into HL within culturally and institutionally dual regions, contexts that are often
underrepresented in the existing literature. The inclusion of both index-based and domain-specific
health literacy scores enables a refined understanding of the strengths and challenges across various
functional areas of HL.

However, this study had some limitations. First, 21.1% of respondents had insufficient data to
compute the HLS-EU-Q16 index score, which reduced the analytic sample and may have introduced
nonresponse bias. Although post-stratification weighting was employed to enhance
representativeness, there remains a possibility that the excluded participants systematically differed
in their HL profiles. Second, the cross-sectional design constrains causal interpretation. Although
associations between language group, education, and HL were identified, the directionality and
mediating factors underlying these relationships could not be definitively established.

Third, the regression models accounted for only a modest proportion of the variance in health
literacy outcomes, indicating that essential explanatory variables, such as digital skills, health
information-seeking behaviors, trust in institutions, and perceived communication quality, were not
captured in the dataset. These unmeasured constructs may be particularly pertinent in multilingual
or institutionally complex regions, where access and navigation are influenced not only by individual
capacity but also by the responsiveness of the information environment.

Additionally, although the post hoc assignment of HLS-EU-Q16 items to conceptual domains
(health care, disease prevention, and health promotion) is supported by prior literature, this short
form was not originally designed to generate subscale scores. Consequently, domain-specific
analyses should be regarded as exploratory and hypothesis-generating, rather than definitive.

Finally, although the study sample was demographically representative, the modest overall
response rate (52.3%) may limit generalizability.

4.6. Future Research

Further investigation employing mixed methods, including qualitative approaches to capture
the contextual influences on health literacy (HL), could enhance these findings and provide a deeper
understanding of population-level disparities in health literacy competencies. In-depth interviews
and focus groups can examine how individuals from diverse linguistic and educational backgrounds
perceive and interact with health information, particularly concerning system navigation, trust in
institutions, and digital health content. Quantitative methods could be augmented by customized
survey instruments that evaluate communicative and critical HL dimensions or by linking HL data
to behavioral or clinical outcomes through record linkage or longitudinal follow-ups. Additionally,
participatory designs involving community co-researchers or stakeholder-driven intervention
development may assist in identifying culturally grounded solutions to the HL gaps identified in this
study’s findings. Such approaches are especially valuable in multilingual regions, where health
communication involves not only translation but also cultural relevance, accessibility, and trust.

5. Conclusions

This population-based study presents the inaugural representative evaluation of HL in South
Tyrol, utilizing the HLS-EU-Q16, and offers critical insights into the distribution of HL across
language groups within a multilingual European region. The findings indicate significant and
persistent disparities in both overall and domain-specific HL, with German-speaking residents,
although they form the regional majority, scoring lower HL scores than their Italian-speaking and
multilingual counterparts. These language group differences remained after adjusting for key
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sociodemographic and health-related variables, underscoring the impact of contextual, cultural, and
system-level factors on the HL.

Domain-specific analyses further demonstrated that HL is not a monolithic construct.
Competencies in health care, disease prevention, and health promotion vary across groups,
highlighting the necessity of multidimensional assessment and intervention. Particularly low health
promotion scores among German-speaking respondents suggest that information access, trust, and
cultural alignment play crucial roles in shaping health-related competencies.

From a policy perspective, these findings challenge the assumptions of uniform health
communication needs within the majority language groups and emphasize the necessity for tailored,
language-sensitive strategies that reflect the sociolinguistic complexity of the region. HL must be
addressed not only as an individual skill set but also as a dynamic interaction between individuals
and the health information environment.

Future research should expand on these findings using mixed methods designs that integrate
qualitative insights and longitudinal perspectives. Interventions aimed at improving HL should be
co-developed with communities and evaluated for their domain-specific impacts across linguistic
and educational groups. By doing so, South Tyrol and regions facing similar challenges can progress
toward a more equitable, health-literate society.
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