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ABSTRACT

Background: Sleep disorders, including obstructive sleep apnoea, insomnia, and restless legs syndrome, are
highly prevalent among European adults, with disease-specific estimates ranging from 10% for insomnia to 18%
for obstructive sleep apnoea; however, sleep health remains underrepresented in national public health strategies.
Population-based evidence on sleep quality and its broader determinants is scarce in ltaly, where the only nation-
ally representative survey was conducted in 2002. This narrative review synthesizes a coordinated sleep health
research program in South Tyrol, a bilingual region in Northern ltaly.

Methods: Six peer-reviewed publications (2025—2026) based on a representative adult survey (n = 2,090),
adolescent mental health screening (n = 1,471), and regional pharmaceutical data were reviewed following the
SANRA framework. Contextual literature was identified using PubMed and the Consensus academic search
engine.

Results: Among adults, 18% met the criterion for poor sleep quality (B-PSQI =6), and 28% slept six hours or less.
Latent profile analysis identified a Struggling Navigators cluster (25.8%) characterized by poor sleep, low health
literacy, and elevated health care utilization. Mistrust of professional health information was independently associ-
ated with poor sleep and not mediated by health behaviors. Benzodiazepine consumption was approximately half
the national average, offset by higher sedating antidepressant use, mirroring the German-language prescribing
culture. Among adolescents, each additional hour of sleep reduced the odds of anxiety by 31% (OR = 0.69; 95%
Cl: 0.56—-0.84) and depression in males by 40% (OR = 0.60; 95% Cl: 0.44—0.81). Patient activation partially medi-
ated the chronic disease—sleep relationship (4.7—6.3%) with disease-specific variation.
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Discussion: The findings provide rare European population-based evidence on the health literacy—sleep and

patient activation—sleep associations, introduce health information mistrust as a novel correlate of sleep quality,
and document culturally shaped prescription patterns within a single national framework. The results support the
integration of sleep into public health strategies and offer a replicable model for regional surveillance.
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Background

Sleep disorders are a major public health challenge
in Europe. A systematic review covering 47 European
countries estimated that obstructive sleep apnoea,
insomnia, and restless legs syndrome affect approxi-
mately 18%, 10%, and 3% of the adult population, re-
spectively (1), making sleep disorders among the most
prevalent non-communicable conditions on the con-
tinent. Despite this burden, sleep health remains un-
derrepresented in national public health strategies. The
annual economic burden exceeds 420 billion euros, ac-
counting for one-quarter of the costs of neurological
diseases (1). Despite this impact, sleep health remains
under-represented in public health agendas. Experts
recommend elevating sleep to the same status as diet
and physical activity in health promotion, particularly
in Italy (2). Italian National Health Service reviews
show chronic disease, aging, and prevention as priori-

ties but exclude sleep health (3).

Sleep quality: concept and measurement

Although sleep quality is common in clinical
practice and research, it lacks a universal definition.
The National Sleep Foundation defines sleep quality
based on sleep continuity, architecture, and daytime
napping (4). In the DSM-5-TR, sleep quality dissat-
isfaction is a criterion for Insomnia Disorder, show-
ing an overlap between poor sleep quality and clinical
insomnia (5). The framework includes sleep duration,
efficiency, timing, alertness, and satisfaction (6). Ow-
ing to its subjective nature, sleep quality measure-
ment relies on validated self-report instruments (7).

This review uses Buysse’s multidimensional perspec-
tive through the Brief Pittsburgh Sleep Quality Index
(B-PSQI) to measure global sleep quality.

Sleep health evidence in Italy

Population-based evidence on sleep quality in
Italy is limited to a few studies. A national study by
Ohayon and Smirne from two decades ago reported
insomnia symptoms in 27.6% of the participants, sleep
dissatisfaction in 10.1%, and DSM-IV insomnia dis-
order in 7.0% (8). Regional data include the MEAL
study in Sicily, which found 32.1% of poor sleepers
(9), and the CHRIS study, which examined sleep
quality in relation to affective temperaments (10).
During the COVID-19 pandemic, surveys showed an
increased prevalence of poor sleep quality prevalence
of 38.8-57.1% during lockdown (11,12). Current
Italian evidence lacks a systematic, non-pandemic,
regional assessment of the broader determinants and
consequences of poor sleep. A national survey of
4,321 Italian adolescents found that 41.3% did not
meet the recommended sleep duration, with earlier
bedtimes in Northern versus Central and South-
ern Italy (13). In Lombardy, HBSC data revealed
28-34% of adolescents had sleep difficulties, which
were linked to screen time, school pressure, and low
social support (14,15). Poor sleep quality is indepen-
dently associated with suicidal ideation among Italian
adolescents (16). These findings highlight sleep as a
modifiable risk factor for adolescent mental health,
aligning with 24-hour movement guidelines (17), al-
though no study has combined adolescent and adult
sleep data regionally.
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Research gaps: health literacy, patient
activation, trust, and prescribing

Regional varjation in health outcomes is well
documented in Italy’s health system. The Global Bur-
den of Disease analysis showed that the northern re-
gions have a higher life expectancy than the southern
regions, with persistent economic and service quality
disparities (18). Health literacy disparities exist: 40-
50% of Italian adults have low health literacy, with
Southern Europe showing worse outcomes than the
North (19). While low health literacy correlates with
poorer health and higher hospitalization rates, its re-
lationship with sleep quality remains understudied in
Europe. A Shanghai study found that lower eHealth
literacy was linked to poorer sleep quality (20), and
a Canadian study showed that mental health literacy
improved students’ sleep quality (21). Patient activa-
tion, defined as an individual’s knowledge, skills, and
confidence in managing their health, has received
little attention regarding sleep quality in European
primary care populations. While patient activation
predicts better self-management and health outcomes
in chronic disease (22,23), and European guidelines
recommend CBT-I as a first-line treatment (24),
evidence linking activation to sleep quality remains
scarce. A European survey found that adults with low
self-management were 2.6 times more likely to report
low vitality and sleep disorders (25), yet the relation-
ship between activation and standardized sleep qual-
ity remains understudied. Trust in health information
may be a psychosocial determinant of sleep quality.
Distrust of healthcare systems correlates with poorer
self-rated health (26), and the information environ-
ment is considered a social determinant of health (27).
In multilingual regions with multiple media environ-
ments, the relationship between trust and health out-
comes is complex. The relationship between trust in
professional health information and sleep quality has
not been explored. Pharmacological treatment pat-
terns for sleep disorders vary across regions, although
within-country analyses are limited. An Italian study
of psychotropic drug sales (1975-1984) showed higher
consumption in Northern and Central regions versus
the South (28), while a study of youth prescriptions
(2006-2011) found minimal regional variation (29).

The regional patterns of hypnotic and sedative drug
use in Italian adults remain unexamined. The Euro-
pean insomnia treatment guideline notes cross-country
differences in hypnotic use but lacks data from

Italy (24).

South Tyrol as a study setting

South Tyrol, a bilingual region in northern Italy
with 70% German-speaking and 25% Italian-speaking
inhabitants, combines Italian and German-speaking
Alpine cultural influences (30). Its autonomous status
grants healthcare independence, with demographics
differing from the Italian averages (31). These features
make it ideal for studying how cultural, linguistic, and
structural factors influence health behaviors, including
sleep (Figure 1).

Between 2025 and 2026, the Institute of Gen-
eral Practice and Public Health Bolzano and the
Provincial Institute for Statistics published studies
on sleep health in South Tyrol. Six peer-reviewed
publications, drawing on a representative adult
population survey (n = 2,090), a school-based ado-
lescent mental health screening (n = 1,471), and re-
gional pharmaceutical dispensing data, examined the
prevalence and determinants of poor sleep quality, its
associations with health literacy, patient activation,
trust in health information, and healthcare utilisa-
tion in adults, sleep as a protective factor for anxiety
and depression in adolescents, and regional pat-
terns of sedative psychotropic prescribing (32-37)
(Tables 1 and 2).

Aim and scope of this review

This study provides a synthesis of findings, con-
textualizing them within Italian and European evi-
dence, and discusses the implications for sleep health
policy. This review addresses (a) the current state of
sleep health in South Tyrol’s adult and adolescent pop-
ulation, (b) how health literacy, trust in health infor-
mation, patient activation, and chronic disease relate to
sleep quality, (c) regional pharmacological treatment
patterns compared to national norms, and (d) lessons
for integrating sleep health into Italian public health

strategies.
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European burden of sleep disorders

High prevalence, major economic costs,
absent from national health strategies

Fragmented Italian evidence

Only one national survey (2002), few regional studies,
marked North-South health disparities,
40-50% low health literacy

South Tyrol

Bilingual, autonomous region
with cultural influences from both
Italian and German-speaking traditions

Research gap

= Limited current population-based sleep
data

« Health literacy « sleep rarely studied in
European populations"

+ Patient activation < sleep scarcely
examined in European primary care

= Within-country hypnotic prescribing data
scarce

« Sleep underrepresented in ltalian
prevention strategies

Figure 1. Rationale for a population-based sleep health research program in South Tyrol, Italy. The figure shows an argumen-
tative framework. The left panel presents the context of the European sleep disorder burden through Italian evidence to South
Tyrol as the study region. The right panel outlines the research gaps identified in the narrative review that the South Tyrolean
program publications address. Research gaps are stated relatively, reflecting the narrative nature of this literature search.

Methods

Review design and reporting standard

This narrative review synthesizes findings from
a sleep health research program in South Tyrol, Italy.
Following the Scale for the Assessment of Narrative
Review Articles (SANRA) (38), we ensured methodo-
logical transparency. SANRA evaluates reviews across
six domains: importance justification, aim formulation,
literature search description, referencing, scientific rea-
soning, and outcome data presentation. This review
was structured to meet these requirements.

Literature search strategy

A contextual literature search was conducted in two
phases in February 2026. First, a PubMed search was
performed to identify Italian and European evidence
on the prevalence and determinants of sleep disorders,
regional health disparities, and pharmacological treat-
ment patterns: (“sleep disorders” (MeSH) OR “sleep
quality” (tiab) OR “insomnia” (tiab)) AND (“Italy”
(tiab) OR “Italian” (tiab)) AND (“prevalence” (tiab)
OR “epidemiology” (MeSH) OR “regional” (tiab) OR
“prescribing” (tiab) OR “health policy” (tiab)). PubMed/
MEDLINE was also searched to identify studies

reporting on the association between health literacy
and sleep quality using the following strategy: (“health
literacy” (MeSH) OR “health literacy” (tiab)) AND
(“sleep quality” (tiab) OR “Pittsburgh Sleep Quality
Index” (tiab) OR “PSQI” (tiab) OR “insomnia” (tiab)
OR “sleep disturbance” (tiab)). Both searches were
performed without restrictions on language or publi-
cation date. The reference lists of the retrieved articles
were screened for additional relevant publications. In
the second phase, a Consensus Al-powered academic
search engine (consensus.app) was used to supplement
the PubMed search. Eight predefined review questions
guided the consensus queries: (1) prevalence of sleep
disorders in the Italian adult population, (2) regional
sleep studies in Italy, (3) sleep in Italian health pol-
icy, (4) regional psychotropic prescribing patterns in
Italy, (5) adolescent sleep and mental health in Italy,
(6) health literacy and sleep in Europe and Italy, (7)
patient activation and sleep in European primary care,
and (8) North—South health disparities in Italy. Con-
sensus Pro was used to identify relevant publications
that may have been missed by the structured PubMed
search, particularly in interdisciplinary domains such
as health literacy and patient activation. All references
identified through either search tool were verified
manually, and only peer-reviewed publications and
official statistical reports were included.
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The South Tyrol sleep health research
programme

The six publications reviewed in this paper were
derived from a collaborative research program be-
tween the Institute of General Practice and Public
Health at the College of Health Professions Clau-
diana, Bolzano, and the Provincial Institute for Sta-
tistics (ASTAT) of the Autonomous Province of
Bolzano-South Tyrol.

Study population and sampling
The adult studies (32—-34,36) were based on a rep-

resentative cross-sectional survey of the general popu-
lation of South Tyrol in 2024. ASTAT drew a stratified
random sample of 4,000 residents aged 18+ from the
provincial population register, stratified by age group
(18-34, 35-54, and =55 years), sex, language group
(German and Italian), and area (urban and rural). Of
these, 2,090 completed questionnaires were returned
(response rate: 52.2%). The questionnaires were avail-
able in German and Italian, with the choice of lan-
guage left to the respondents. The sample represented
the South Tyrolean adult population for all stratifica-
tion variables in this study. The adolescent study (35)
used data from the COP-S (Corona and Psyche South
Tyrol) monitoring program, a cross-sectional screen-
ing of mental health in students aged 11-19 years in
South Tyrolean schools. Data from the 2025 survey
(n = 1,471) were used, with screening conducted using
standardized instruments across German- and Italian-
language schools. The study represented age and
gender within the school-attending population. The
prescribing study (37) used the IQVIA pharmaceutical
database (public and private prescriptions), which cap-
tures medications dispensed by the National Health
Service (SSN) and purchased privately, and analyzed
defined daily doses per 1,000 inhabitants per day for
psycholeptics (ATC NO5) and psychoanaleptics (ATC
NO6) in South Tyrol and Italy from 2019 to 2023.

Instruments

The adult survey employed the following vali-
dated instruments, each available in German and Ital-
ian: Detailed information on instrument selection,

psychometric properties, and validated language
versions is provided in the original publications

(32-34,36).

- Brief Pittsburgh Sleep Quality Index
(B-PSQ)I): an abbreviated version of the PSQI
that assesses global sleep quality, sleep latency,
sleep duration, habitual sleep efliciency, sleep dis-
turbances, and daytime dysfunction over the past
month. Scores of 26 indicate poor sleep quality.

- European Health Literacy Survey Question-
naire (HLS-EU-Q16): A 16-item instrument
measuring self-perceived difficulty in access-
ing, understanding, appraising, and applying
health information. Scores were categorized as
inadequate, problematic, suflicient, or excellent
health literacy.

- Patient Activation Measure (PAM-10): A 10-
item instrument assessing knowledge, skills,
and confidence for self-management of health.
Higher scores indicated greater activation.

- Additional items assessed trust in health infor-
mation sources, healthcare utilization (general
practice contacts, emergency department visits),
chronic disease burden, sleep hygiene behav-
iors, sociodemographic characteristics, and lan-

guage groups.

Adolescent screening used the Patient Health
Questionnaire for Adolescents (PHQ-A) for depres-
sion, the Generalized Anxiety Disorder scale (GAD-7)
for anxiety, and the Strengths and Difficulties Ques-
tionnaire (SDQ) for general mental health problems
(for details on instrument selection and psychometric
properties, see (35)). Sleep duration was assessed using
a single item.

Analytical approaches across
the six publications

The six publications employed distinct analytical
strategies to address different research questions using
a shared data source. Table 1 provides an overview of
the study.

The study populations and key findings are pre-
sented in Table 2.
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Table 1. Overview of the six publications in the South Tyrol Sleep Health Research Programme.

Ref. | First author (year) Journal Instruments / data sources Key analytical approach
(33) | Ausserhofer et al. Clocks & Sleep B-PSQ]I, sociodemographics, sleep Multivariable logistic regression
(2025) hygiene items, chronic disease
(32) | Ausserhofer et al. Behavioral Sciences | B-PSQI, HLS-EU-Q]16, Latent profile analysis
(2025) PAM-10, healthcare utilisation (Gaussian mixture modelling)
(GP, ED contacts)
(34) | Ausserhofer et al. Healthcare B-PSQ], trust in health information | Multivariable logistic regression
(2025) sources, preventive health behaviour
items
(37) | Wiedermann et al. Pharmacy IQVIA pharmaceutical database Descriptive
(2025) (public and private prescriptions), pharmacoepidemiological analysis,
WHO ATC classes NO5 and N06 DDD/1,000 inhabitants/day
(35) | Barbieri et al. (2026) Frontiers in GAD-9, PHQ-2, SDQ, GPIUS-2, | Stepwise logistic regression,
Public Health HLSAC, MSPSS, sleep duration repeated cross-sections
item (2021-2025)
(36) | Wiedermann et al. Clocks & Sleep B-PSQI, PAM-10, self-reported Mediation analysis (PROCESS;
(2025) chronic diseases (by type and direct and indirect effects)
number)

Abbreviations: AIFA, Agenzia Italiana del Farmaco; B-PSQI, Brief Pittsburgh Sleep Quality Index; DDD, defined daily doses; ED, emergency de-
partment; GAD-9, Generalized Anxiety Disorder scale (9 items); GP, general practitioner; GPTUS-2, Generalized Problematic Internet Use Scale
2; HLSAC, Health Literacy for School-Aged Children; HLS-EU-Q16, European Health Literacy Survey Questionnaire (16 items); MSPSS, Mul-
tidimensional Scale of Perceived Social Support; PAM-10, Patient Activation Measure (10 items); PHQ-2, Patient Health Questionnaire (2 items);
SDQ, Strengths and Difficulties Questionnaire.

Table 2. Key findings and novel contributions of the six publications of the South Tyrol Sleep Health Research Program.

Ref. Focus Sample Key findings Novel contribution
(33) Prevalence and Adults, Of the participants, 18.0% were poor First population-representative,
determinants of poor | n = 2,090 sleepers (B-PSQI 26), and 28.0% slept | non-pandemic regional sleep
sleep quality <6 h. Sleep hygiene awareness was the survey in Italy since Ohayon and
most significant protective factor. Female | Smirne (2002). Language-group
sex, Italian language, lower education, differences in circadian timing
and chronic disease were independently | within a single administrative
associated with poor sleep. region.
(32) Healthcare utilisation | Adults, Three latent profiles were identified: This is the first European
profiles based on n=1,645 Balanced Self-Regulators (72.8%), population-based study to examine
sleep, HL, and PA Struggling Navigators (25.8%), and the joint distribution of health
Hyper-Engaged Users (1.4%). Sleep literacy, patient activation, and
quality was the most discriminating sleep quality.
variable between profiles. Struggling
Navigators: lower HL, lower PA, and
more GP and ED contacts.
(34) Health information | Adults, Lower trust in professional health Novel identification of health
mistrust and sleep n = 2,090 information sources was independently | information mistrust as an
quality associated with poor sleep quality. independent psychosocial correlate
Association not mediated by preventive | of sleep quality, not operating
health behavior (vaccination, health through health behavior pathways.
examinations).

Table 2 (Continued)
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Ref. Focus Sample Key findings Novel contribution

(37) Regional sedative Aggregate Benzodiazepine consumption was First within-country analysis of
prescribing patterns | pharma- approximately 50% of the Italian regional hypnotic prescribing

ceutical data, | national average, with a declining patterns in the adult Italian
2019-2023 | trend. Proportionally higher use of population. Documents the
sedating antidepressants (trazodone and | cultural influence of language-
mirtazapine). This pattern mirrors the specific medical education on
German-speaking prescribing culture prescribing behavior.
(DGSM guidelines).

(35) Gender-specific Students A total of 33.3% were above the Sleep was quantified as a protective
adolescent mental aged 11-19, | threshold for 21 mental health problem | factor with specific risk estimates.
health and sleep n=1471 (39.8% females, 26.7% males). Each No differences were observed

additional hour of sleep: OR = 0.69 between German- and Italian-
(0.56-0.84) for anxiety (both sexes); language schools, supporting
OR =0.60 (0.44-0.81) for depression universal prevention.

(men). Anxiety prevalence stable

2021-2025; depression decreased.

(36) Patient activation, Adults, Higher PAM-10 scores were associated | First European population-based
chronic disease,and | n = 2,090 with better sleep (B = -0.022, p < 0.001). | data on the association between
sleep quality Chronic disease partially mediated the | patient activation and sleep quality.

activation—sleep relationship (4.7-6.3% | This demonstrates that activation
of the total effect). The strongest benefits are condition-specific and
activation—sleep association was not universal.

observed in hypertension (p = -0.178)

and mental illness (p = -0.220).

Abbreviations: B-PSQI = Brief Pittsburgh Sleep Quality Index; DGSM = Deutsche Gesellschaft fiir Schlafforschung und Schlafmedizin (German Sleep
Society); ED = emergency department; GP = general practitioner; HL = health literacy; OR = odds ratio; PA = patient activation; PAM-10 = Patient

Activation Measure.

Results

Prevalence and determinants of poor sleep
quality in the adult population

The first population-based sleep quality assess-
ment in South Tyrol surveyed 2,090 adults using
the Brief Pittsburgh Sleep Quality Index (B-PSQI)
(33). Of the respondents, 18.0% were poor sleepers
(B-PSQI 26), and 28.0% reported sleeping six hours
or less nightly. Sleep maintenance difficulties affected
13.0% of respondents, while 9.0% reported sleep
onset delays exceeding 30 min. Marked sociodemo-
graphic differences were observed. Women reported
sleep issues twice as frequently as men did. Older
adults (255 years) had more sleep maintenance prob-
lems, whereas younger adults (18-34 years) experi-
enced sleep onset difficulties due to screen use. Italian
speakers reported poorer sleep quality than German
speakers, with one-third having bedtimes after 23:00

compared to one-seventh of the German speakers.
Sleep hygiene awareness emerged as the strongest
protective factor in the logistic regression analysis.
Those who paid attention to sufficient sleep had lower
odds of poor sleep quality. Sleep medication use alone
was linked to poor sleep quality, aligning with guide-
lines favoring cognitive behavioral approaches. After
adjustment, female sex, Italian background, lower
education, and chronic disease were associated with
poorer sleep quality.

Sleep quality, health literacy, and healthcare
utilisation

A latent profile analysis using Gaussian mix-
ture modelling identified adult subgroups based on
sleep quality (B-PSQI), health literacy (HLS-EU-
Q16), patient activation (PAM-10), and total pri-
mary healthcare contact (32). Data were available for
1,645 participants. A three-cluster solution best fit



ANN IG. 2026; VOL.38: 18764 DOI: 10.7416/A1.2026.18764

the model (Bayesian Information Criterion = 19,518;
silhouette coefficient = 0.130). The profiles were as
follows: “Balanced Self-Regulators” (72.8%) with ad-
equate sleep, higher literacy and activation, moderate
healthcare use; “Struggling Navigators” (25.8%) with
poor sleep, lower literacy and activation, above-average
healthcare use; and “Hyper-Engaged Users” (1.4%)
with high service contact. Sleep quality was the key
differentiator between Balanced Self-Regulators and
Struggling Navigators (p < 0.001). Struggling Naviga-
tors had lower literacy and activation, higher chronic
disease rates, and more healthcare contacts than the
other groups. Multinomial logistic regression showed
that poor sleep and inadequate literacy were strong
predictors of high-utilization profiles. This is the first
European study to examine the combined effects of
health literacy, patient activation, and sleep quality on
healthcare use.

Health information mistrust as a direct
correlate of sleep quality

An analysis of adult survey data examined
whether trust in health professionals was indepen-
dently associated with sleep quality (34). Respond-
ents with lower trust in professional sources showed
poorer sleep quality in multivariable regression after
adjusting for demographic factors and chronic dis-
ease status. While individuals with lower trust re-
ported less participation in preventive examinations
and vaccination, these behaviors did not mediate the
trust-sleep association. This suggests that health in-
formation mistrust may directly affect sleep quality
as a psychosocial stressor. This novel finding indicates
that trust-building information strategies may im-
prove both preventive program adherence and sleep
outcomes.

Regional prescribing patterns for sedative
psychotropic drugs

An analysis of pharmaceutical sales data from
South Tyrol’s provincial health service and the Italian
Medicines Agency (AIFA) revealed distinct regional
prescribing patterns for sedative psychotropics (37).
Using defined daily doses per 1,000 inhabitants per

day during 2019-2023, benzodiazepine consumption
in South Tyrol was half the Italian national average
and was declining. Sedating antidepressant usage, par-
ticularly trazodone and mirtazapine, exceeded the na-
tional average, in contrast to Italy’s predominant use of
benzodiazepines for insomnia. South Tyrol’s prescrib-
ing pattern aligns with German-speaking countries,
where German Sleep Society guidelines prefer sedat-
ing antidepressants and cognitive behavioural therapy
for insomnia over benzodiazepines. This is likely due
to the influence of German-language medical educa-
tion in the region, marking the first regional analysis

in Italy.

Patient activation, chronic disease,
and sleep quality

The relationship between patient activation
(PAM-10) and sleep quality (B-PSQI) was exam-
ined using mediation analysis, with chronic disease
burden as a mediator (36). Among the 2,090 adult
respondents, 918 (44.0%) had at least one chronic dis-
ease. Those with chronic disease showed poorer sleep
quality (B-PSQI mean: 5.05 + 3.26 vs. 3.66 * 2.65;
p < 0.001) and lower patient activation (PAM-10
mean: 54.4 +12.7 vs.57.2 + 12.5; p < 0.001), with small
effect sizes. Higher activation was correlated with
better sleep across most chronic disease groups, with
significant associations in hypertension (p = -0.178,
p < 0.001) and mental illness (p = -0.220, p = 0.015).
Multiple regression analysis showed that chronic dis-
ease, female sex, older age, and Italian language pre-
dicted poorer sleep, whereas higher PAM-10 scores
and university education predicted better sleep qual-
ity. Patient activation partially mediated the chronic
disease—sleep quality relationship, accounting for 4.7%
of the total effect in the age-adjusted model. Higher
patient activation showed a modest association with
better sleep quality but did not offset the direct impact
of chronic diseases on sleep. Sleep disturbances per-
sisted in conditions with physical symptoms, whereas
stronger activation—sleep associations appeared in pa-
tients with hypertension and mental illness. This sug-
gests that patient activation support must be combined
with targeted symptom control for effective sleep
management in chronic diseases.
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Sleep as a protective factor for adolescent
mental health

The COP-S survey screened 1,471 students aged
11-19 years across German- and Italian-language
schools in South Tyrol using the PHQ-A, GAD-7, and
SDQ (35). Eleven% screened positive for depression
and 28% for anxiety, with one-third showing elevated
psychological distress. Gender differences were sig-
nificant: 40% of females versus 27% of males screened
positive for mental health problems (p < 0.05), with
45% of females and 35% of males showing comorbidi-
ties. Each additional hour of sleep reduced anxiety odds
by 31% (OR = 0.69; 95% CI 0.56-0.84; p < 0.001) for
both sexes, with stronger depression protection in males
(OR = 0.60; 95% CI 0.44-0.81). Regular physical ac-
tivity reduced the odds of anxiety (males: OR = 0.63;
females: OR = 0.60). High school burden (OR = 3.48-
3.72) and problematic Internet use (OR = 2.46-2.75)
were major risk factors. For girls, low health literacy
(OR = 0.53) and single-parent status (OR = 1.77) pre-
dicted mental health problems, whereas low social sup-
port affected boys (OR = 0.58). Anxiety levels remained
stable from 2021-2025 to, while depression decreased.
No differences emerged between the German- and
Italian-speaking populations, suggesting that universal
prevention approaches are suitable.

Discussion

This review synthesises six population-based
studies on sleep health in South Tyrol using adult sur-
veys, adolescent screening, and pharmaceutical data
(Table 2). The findings show that 18% of adults have
poor sleep quality, with over 25% sleeping six hours or
less nightly (33); 25% show poor sleep with low health
literacy and high healthcare use (32); mistrust of health
information correlates with poor sleep (34); benzodiaz-
epine use is half of Italy’s average, with higher sedating
antidepressant use (37); one-third of adolescents show
psychological distress, with sleep protecting against
anxiety and depression (35); and patient activation
correlates with better sleep quality (36). These findings
link sleep health to sleep hygiene, health literacy, trust,
prescribing practices, and mental health.

Contextualisation within Italian
and European evidence

ADULT SLEEP QUALITY

The prevalence of poor sleep quality among South
Tyrolean adults (18%) is lower than that reported for
the Italian population (27.6% insomnia symptoms) (8)
and the MEAL study (32.1% poor sleepers) (9). While
comparisons are limited by methodological differ-
ences, this aligns with Italy’s North-South health gra-
dient, showing better health indicators in the northern
regions (18). However, with 28% of the population re-
porting six hours or less of sleep and notable sex- and
language-group differences, a significant proportion of
the population falls below the recommended thresh-
olds. Italian-speaking respondents’ later bedtimes and
poorer sleep quality compared to German speakers
suggest cultural differences in circadian behavior be-
yond socioeconomic factors. The Cooperative Health
Research in South Tyrol (CHRIS) study assessed sleep
quality using the 19-item PSQI in 3,701 adults aged
18-65 from the German-speaking Vinschgau valley
(10). Their mean PSQI score of 4.18 + 2.52 suggests
sleep quality comparable to that in our survey. How-
ever, direct comparisons are limited by differences in
instruments, age range, and population coverage:
CHRIS focused on a rural German-speaking valley,
while our study sampled the entire province, includ-
ing Bolzano and both language groups. The CHRIS
study found that cyclothymic temperament was asso-
ciated with poorer sleep quality, whereas hyperthymic
temperament showed protective effects, highlighting
personality-related sleep determinants that comple-
ment the factors examined (10). The 18% prevalence of
poor sleep quality in South Tyrol is lower than
the disease-specific estimates reported in the pan-
European systematic review, which found prevalences
of 10% for insomnia and 18% for obstructive sleep
apnoea (1), although direct comparison is limited by
differing outcome definitions: the South Tyrolean data
capture subjective sleep quality (B-PSQI 26), whereas
the European estimates refer to specific diagnostic
categories. This regional survey uniquely combines
measurements of sleep quality, health literacy, patient
activation, and healthcare utilization.
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Health literacy, patient activation, and sleep

Latent profile analysis (32) provides the first
European population-based evidence of health liter-
acy, patient activation, and sleep quality distribution.
The Struggling Navigators cluster, characterized by
poor sleep, low health literacy, low patient activation,
and high healthcare use, identifies a subgroup that is
poorly equipped for health management while heav-
ily relying on healthcare. This complements a Chinese
study linking lower eHealth literacy to poor sleep (20)
and a Canadian study in which mental health literacy
improved sleep outcomes (21). The South Tyrolean
data demonstrate this association using the HLS-
EU-Q16, showing health literacy as part of a broader
profile of health competencies and resource use. A me-
diation analysis of patient activation (36) showed that
higher activation was associated with better sleep qual-
ity, although the effects were modest (4.7-6.3% me-
diation) and varied across chronic diseases. Stronger
activation-sleep links appeared in conditions where
behavioral self-management is crucial (hypertension
and mental illness), while in conditions dominated by
physical symptoms (renal disease, pulmonary disease,
and cancer), sleep disturbances persisted regardless of
activation. This pattern aligns with findings showing
that angina, arthritis, and depression have the strong-
est associations with severe sleep problems, with clear
relationships between the number of chronic condi-
tions and sleep disturbance severity (39,40). The ac-
tivation literature indicates the strongest effects for
health behaviors and the weakest for disease severity-
determined outcomes (22,23). Clinically, activation
interventions should complement targeted symptom
management, supported by evidence that cognitive be-
havioral therapy produces meaningful sleep improve-
ments in chronic diseases (41).

Health information mistrust

Mistrust of professional health information
sources is independently associated with poor sleep
quality beyond health behaviors (34), introducing a
novel psychosocial dimension to sleep determinants.
Lower trust was not mediated by reduced preventive
health behaviors, suggesting that mistrust may act as

a chronic psychosocial stressor that directly impairs
sleep. This aligns with evidence that healthcare sys-
tem distrust is associated with poorer self-rated health,
independent of access and behaviors (26), and the
broader view of institutional mistrust as a social health
determinant (27). The mechanism parallels the effects
of discrimination on sleep quality, with studies showing
persistent associations across multiple sleep outcomes
(42,43). In South Tyrol’s bilingual health system with
dual media exposure, trust may be affected by mixed
messaging. Therefore, building trust may directly con-
tribute to improved health outcomes, including sleep.

Regional prescribing patterns

A prescribing analysis (37)revealed a unique re-
gional pattern in Italy. Benzodiazepine consump-
tion in South Tyrol is half the national average, while
sedating antidepressant usage is higher, reflecting
German-speaking countries’ practices, where guide-
lines recommend cognitive behavioral therapy first and
limit benzodiazepines to four-week use (44). A Euro-
pean consensus reinforces this position, highlighting
the risks of long-term benzodiazepine use (45). While
European guidelines show cross-country variation in
prescribing (44), South Tyrolean data indicate that
cultural and linguistic influences on medical education
affect prescribing within the national frameworks. This
aligns with English studies showing that physicians’
training region predicts prescribing patterns (46), and
that cultural background influences benzodiazepine
prescribing (47). The 2019-2023 decline in benzodi-
azepine use matches global trends (48). South Tyrol’s
low benzodiazepine use and shift to sedating antide-
pressants reflect German-language prescribing prac-
tices, exceeding most European settings’ progress (49).
However, the clinical impact of this finding requires
further investigation.

Adolescent mental health and sleep

The COP-S 2025 data (35) show elevated adoles-
cent mental health problems in the post-pandemic pe-
riod. The prevalence of anxiety (27.9%) aligns with the
25% reported in the German COPSY study through
late 2022 (50). A European meta-analysis of 750,000
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children confirmed increased anxiety during the pan-
demic, particularly in countries with extended school
closures (51), including the Philippines. COP-S data
showed stable anxiety across survey waves (2021-2025)
(35,52,53), while depression decreased, indicating par-
tial post-pandemic recovery. Each additional hour of
sleep reduced anxiety odds by 31% in both sexes (OR =
0.69; 95% CI: 0.56—0.84), aligning with meta-analysis
findings that insufficient sleep increases mood deficits
by 55% (54). A Norwegian cohort study showed that
longer sleep predicted lower anxiety and depression
(55). Sleep, school stress, Internet use, and physical
activity are key modifiable factors for adolescent men-
tal health. Males showed stronger protection against
depression (OR = 0.60; 95% CI 0.44-0.81), highlight-
ing the importance of sleep within the 24-hour move-
ment guidelines (55). A review found that meeting
all movement recommendations reduced depressive
symptoms (17), with US data showing 21% depression
probability in guideline-adherent teens versus 38%
in non-adherent teens (56). Gender-specific patterns
suggest differentiated prevention approaches, whereas
language differences were insignificant.

Policy implications

The South Tyrolean findings support the inte-
gration of sleep health into public health strategies.
The Lancet Public Health identified Italy among the
countries needing better sleep health policy incorpora-
tion (2), as sleep remains absent from the Italian Na-
tional Health Service’s prevention priorities (3). The
data suggest several key interventions. The Struggling
Navigators cluster (32), representing 25% of adults, re-
quires targeted interventions that combine health lit-
eracy promotion and primary care coordination. Given
that low trust correlates with poor sleep (34), cultur-
ally adapted communication strategies are necessary
to improve sleep quality. Prescribing data (37) show
that reducing benzodiazepine use is achievable when
it is aligned with evidence-based recommendations.
The South Tyrolean model could guide national ef-
forts to deprescribe benzodiazepines. Adolescent data
(35) supports integrating sleep promotion into school
mental health programs, given the protective effect
of sleep on anxiety and depression. Language group

differences in adult sleep quality (33,36), but not in
adolescent outcomes (35), suggest that cultural influ-
ences on sleep develop during adulthood, warranting
further investigation.

Strengths and limitations

This review integrates six methodologically coher-
ent studies that used shared data sources and validated
instruments. Population-based sampling (ASTAT for
adults; COP-S screening for adolescents), established
German and Italian instruments, and combined sur-
vey, pharmaceutical, and screening data provide com-
prehensive evidence beyond typical single studies.
The SANRA-guided structure ensures methodologi-
cal transparency of the review. This study has several
limitations. The six publications use data from South
Tyrol, a region with unique demographic, cultural and
administrative characteristics. Its autonomous status,
bilingual population, and high socioeconomic level
limit the generalizability to other Italian regions, es-
pecially southern regions with different conditions.
The adult survey uses self-reported data, including
B-PSQI sleep quality assessment rather than poly-
somnography, and its cross-sectional design prevents
causal inferences. The 52.2% response rate may have
introduced selection bias if non-respondents differed
in sleep quality or health literacy. Adolescent data rely
on screening instruments rather than clinical diagno-
ses, with a 23% response rate in the COP-S 2025 sur-
vey. The prescribing analysis uses aggregate sales data
and does not capture individual patterns or diagnostic
indications. While comprehensive, this review is not
systematic, lacking formal risk-of-bias assessment, and
uses PubMed and Al-supported literature identifica-
tion rather than an exhaustive systematic search.

Conclusions

The South Tyrolean Sleep Health Research Pro-
gramme shows how a population-based approach to
sleep epidemiology can provide evidence across preva-
lence, health system determinants, pharmacoepidemi-
ology, and adolescent mental health. Poor sleep quality
correlates with modifiable factors, including health
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literacy deficits, mistrust of health information, limited
self-management capacity, and prescribing patterns.
This study provides European evidence on health
literacy-sleep associations, identifies health informa-
tion mistrust as a sleep quality correlate, documents
regional prescribing aligned with European guidelines,
and shows the protective effect of sleep on adolescent
mental health. The variation in patient activation-sleep
relationships indicates that self-management promo-
tion requires targeted symptom control, especially for
physical conditions. These findings support the inte-
gration of sleep health into Italian and European pub-
lic health strategies through health communication,
school prevention, and primary care. The program
offers a model for regional sleep surveillance that is
adaptable to other health systems.
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