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A B S T R A C T

Objective: Problematic Social Media Use (PSMU) is increasingly recognised as a public health concern in 
adolescence. This study examined age- and sex-specific associations between health, perceived social support, 
and PSMU among adolescents in Tuscany, Italy
Study design: Cross-sectional, school-based survey.
Methods: Data from 3210 adolescents aged 11–17 years were drawn from the Italian 2021/2022 HBSC survey. 
PSMU was assessed using the Social Media Disorder Scale (≥6/9 criteria). Sex-stratified logistic regression 
models adjusted for age group and family affluence examined associations with health and social support 
indicators.
Results: Overall PSMU prevalence was 12.1%, higher in girls than boys (13.6% vs. 10.5%). Among boys, prev
alence declined with age; among girls, it peaked at 15 years (16.8%). In both sexes, PSMU was inversely asso
ciated with good self-rated health (boys: OR = 0.44; girls: OR = 0.41), high wellbeing (boys: OR = 0.57; girls: 
OR = 0.59), and family support (boys: OR = 0.37; girls: OR = 0.63), and positively associated with weekly sleep 
difficulties (boys: OR = 2.22; girls: OR = 1.94) and multiple psychosomatic symptoms (boys: OR = 1.84; girls: 
OR = 2.90). Parental communication was inversely associated with PSMU among girls only, while peer support 
was inversely associated among boys.
Conclusions: PSMU co-occurred with poorer health and lower perceived social support. Family support and 
parent–adolescent communication were associated with lower odds of PSMU, but the cross-sectional design 
precludes causal interpretation. Longitudinal and intervention studies are needed to clarify directionality.

1. Introduction

Social media is now central to adolescent daily life. While moderate 
use may support social connection, some adolescents develop patterns 
characterised by compulsive use, loss of control, and persistence despite 
negative consequences, commonly conceptualised as Problematic Social 
Media Use (PSMU). PSMU differs from intensive use and reflects 
addiction-like symptoms such as salience, tolerance, withdrawal, con
flict, and functional impairment.1

Recent 2021/2022 Health Behaviour in School-aged Children 
(HBSC) data from 44 European and Central Asian countries indicate that 
more than one in ten adolescents meets criteria for PSMU, with 

prevalence increasing from 7% in 2018 to 11% in 2022 and higher levels 
among girls than boys.2 Italian HBSC data show comparable prevalence, 
marked sex- and age-related variation, and regional differences, sup
porting the relevance of sub-national analyses for public health 
monitoring.3

International evidence consistently links PSMU with poorer mental 
health, lower wellbeing, sleep difficulties, and somatic complaints.4–8

Sleep difficulties are among the most robust correlates, and longitudinal 
studies suggest possible bidirectional relationships between PSMU and 
mental health, with sleep and distress-related pathways potentially 
involved.9,10 At the same time, the broader social environment may be 
relevant. Family support has been associated with lower PSMU,11 while 
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family, peer, and school support have also been examined in Italian 
adolescents in relation to problematic digital behaviours.12

The 2021/2022 HBSC wave introduced two important de
velopments, the inclusion of 17-year-olds for the first time13 and data 
collection in a post-pandemic context marked by declining family and 
school support.3 Although associations between PSMU, poorer health, 
and lower perceived support are widely documented internationally, 
updated region-specific evidence including 17-year-olds and sex- and 
age-stratified estimates remains limited in the Italian context.

The present analysis is guided by a relational-health perspective in 
which PSMU is considered part of a broader adolescent adjustment 
profile involving health-related difficulties and perceived relational 
support.9,10 Consistently, we examine whether PSMU clusters with 
selected health and support indicators, accounting for age, sex, and so
cioeconomic position.11,12 Causal pathways cannot be tested with the 
present cross-sectional design.

1.1. Study aims

The present study aimed to estimate age- and sex-specific prevalence 
of PSMU among adolescents in Tuscany using 2021/2022 HBSC data 
and examine the association between PSMU and selected health in
dicators and social support measures, adjusting for age group and family 
affluence. By focusing on a regional sample and including 17-year-olds, 
this study seeks to extend existing national findings and describe rela
tional and health-related correlates of PSMU in adolescence.

2. Methods

2.1. Study design and study population

This study is a secondary analysis of the Italian 2021/2022 Health 
Behaviour in School-aged Children (HBSC) survey, restricted to Tus
cany. HBSC is a repeated cross-sectional, school-based survey conducted 
in collaboration with the WHO Regional Office for Europe using a 
standardised international protocol.14–16

Schools were selected from Ministry of Education lists, and students 
were recruited through cluster sampling, with school class as the pri
mary sampling unit.15,16 The 2021/2022 Italian wave included students 
aged 11, 13, 15, and, for the first time, 17 years.13 In Tuscany, 194 
classes participated. Overall, 3210 adolescents provided complete or 
near-complete questionnaires (response rate 98.1%). Participants with 
three or more missing items on the Social Media Disorder Scale were 
excluded from PSMU analyses, in line with the validation protocol.1,17

2.2. Ethical approval

The HBSC survey protocol was approved by the Institutional Ethical 
Board of the National Institute of Health (General protocol: PRE-876/ 
17). Participation was voluntary and anonymous, and written 
informed consent was obtained from parents or legal guardians prior to 
data collection.

2.3. Measures

2.3.1. Problematic social media use (PSMU)
PSMU was assessed using the nine-item Social Media Disorder Scale 

(SMDS), a validated yes/no instrument measuring DSM-like symptoms 
of disordered social media use over the past year.17 Adolescents 
endorsing ≥6 of 9 criteria were classified as having PSMU, as originally 
recommended.1 Cross-national measurement invariance of the SMDS 
across sex, age groups, and socioeconomic strata has been demonstrated 
within HBSC.1

2.3.2. Subjective health and wellbeing
Self-rated health was assessed with the HBSC standard item and 

dichotomised as good/excellent versus fair/poor.18

Wellbeing was measured using the Cantril Ladder (0–10), with high 
wellbeing defined as a score ≥6, in line with HBSC practice.18,19

2.3.3. Somatic and psychological symptoms
Symptoms were assessed using the HBSC Symptom Checklist (HBSC- 

SCL), covering eight somatic and psychological complaints experienced 
in the past six months.20,21 Three dichotomous indicators were derived: 
(i) weekly sleep difficulties; (ii) multiple psychosomatic complaints 
(more than two symptoms at least weekly); and (iii) reporting at least 
one symptom daily.

2.3.4. Symptomatic medication use
According to available evidence on item validity,22 medication use in 

the past month was assessed using HBSC items on medicines taken for 
headache, stomach-ache, nervousness, and difficulties in getting to 
sleep,18 responses were dichotomised as any use versus none.

2.3.5. Social support
Teacher and classmate support were assessed using validated HBSC 

three-item scales, with mean scores dichotomised at the standard cut-off 
≥2.5.23

Family and peer support were assessed using the four-item HBSC- 
adapted Multidimensional Scale of Perceived Social Support and 
dichotomised using the cut-off ≥5.5.18,24 Internal consistency was good 
for all support scales (Cronbach's α = 0.73–0.90).

Parental communication was assessed through HBSC items on ease of 
talking with mother and father about things that really bother the 
adolescent, categorised as easy versus difficult.18

2.3.6. Socioeconomic status
Socioeconomic status was assessed using the validated six-item 

Family Affluence Scale III and categorised as low (<6), medium (7–9), 
and high (≥10).25,26

2.4. Statistical analysis

Descriptive statistics were computed as frequencies and percentages, 
stratified by sex and age group. Sex differences were assessed using chi- 
square tests, with statistical significance set at p < 0.05.

Associations between health indicators, social support, and PSMU 
were examined using sex-stratified logistic regression models. Each 
predictor was first entered in a separate model adjusted for age group 
and family affluence, run separately for boys and girls. As a sensitivity 
analysis, we fitted a parsimonious mutually adjusted model, stratified by 
sex, including age group, family affluence, weekly sleep difficulties, 
multiple psychosomatic symptoms, family support, and ease of talking 
with mother and father. Variables were selected a priori to represent key 
health and family-relational domains while limiting redundancy.

Results are reported as odds ratios (ORs) with 95% confidence in
tervals (95% CI). Class-level clustering was assessed using the intraclass 
correlation coefficient, which was low (ICC = 0.018; 95% CI 
0.002–0.136). Multilevel models were therefore not fitted; standard 
errors were adjusted for clustering at the class level. All analyses were 
performed using Stata 14.2 (StataCorp, College Station, TX, USA) and 
reported according to STROBE guidelines.

3. Results

3.1. Sample characteristics and prevalence of PSMU

The study included 3210 adolescents (1507 boys; 1703 girls) aged 
11–17 years. After exclusion of participants with excessive missing 
SMDS items (n = 180), 3030 were included in PSMU analyses. 
Descriptive characteristics are shown in Table 1.

Overall, 12.1% of adolescents met criteria for PSMU, with higher 
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prevalence among girls than boys (13.6% vs. 10.5%). Age patterns 
differed by sex: prevalence declined from 15.7% at age 11 to 7.7% at age 
17 among boys, while among girls it peaked at age 15 (16.8%) and 
declined at age 17 (9.6%).

3.2. Health and social-support indicators

Girls reported poorer health and higher symptom burden than boys 
across age groups (from 91.9% to 71.4%), including more frequent sleep 
difficulties (30.6% vs 19.3%), multiple psychosomatic symptoms 
(72.8%, peeking to 83.6% at age 15), daily symptoms (57.3%), and 
medication use (70.5% vs 52.0%).

Perceived family support and ease of communication with parents 
declined with age and were consistently lower among girls, particularly 
for communication with fathers (47.3% girls vs. 65.7% boys). Teacher 
and classmate support also declined with age, while peer support 
remained relatively stable. Full age- and sex-stratified distributions are 
reported in Table 1. All sex differences were statistically significant.

3.3. Health correlates of PSMU

Age- and SES-adjusted sex-stratified logistic regression results are 
presented in Table 2. PSMU was inversely associated with good self- 
rated health in both boys (OR = 0.44, 95% CI 0.3–0.7) and girls (OR 
= 0.41, 95% CI 0.3–0.6), and similarly with high wellbeing (boys: OR =
0.57, 95% CI 0.4–0.9; girls: OR = 0.59, 95% CI 0.4–0.8).

Weekly sleep difficulties were associated with higher odds of PSMU 
in both sexes (boys: OR = 2.22, 95% CI 1.5–3.2; girls: OR = 1.94, 95% CI 
1.4–2.6). Multiple psychosomatic symptoms were also associated with 
PSMU, with a stronger association among girls (boys: OR = 1.84, 95% CI 
1.3–2.6; girls: OR = 2.90, 95% CI 1.9–4.5). Medication use was associ
ated with PSMU among girls only (OR = 1.89, 95% CI 1.3–2.8). Age was 
associated with PSMU among boys only, consistent with the prevalence 
pattern.

3.4. Social support correlates of PSMU

Family support showed the strongest inverse association with PSMU 
in both sexes, particularly among boys (boys: OR = 0.37, 95% CI 

0.2–0.6; girls: OR = 0.63, 95% CI 0.4–0.9). Among girls, ease of 
communication with both father (OR = 0.51, 95% CI 0.4–0.7) and 
mother (OR = 0.64, 95% CI 0.5–0.9) was associated with lower odds of 
PSMU; these associations were not observed among boys.

Peer support was inversely associated with PSMU among boys only 
(OR = 0.51, 95% CI 0.3–0.8), whereas classmate support was inversely 

Table 1 
Distribution of Problematic Social Media Use (PSMU), Family Affulence Scale (FAS), health and social support indicators by age and sex group, Tuscany, Italian HBSC 
2021/2022.

11 Years (n = 877) 13 Years (n = 879) 15 Years (751) 17 Years (n = 703) Total (n = 3210)

Boys %(n)* Girls %(n)* Boys %(n)* Girls %(n)* Boys %(n)* Girls %(n)* Boys %(n)* Girls %(n)* Boys %(n)* Girls %(n)*

PSMU 15.7 (65) 14.1 (56) 10.2 (42) 14.1 (59) 7.3 (28) 16.8 (56) 7.7 (23) 9.6 (36) 10.5 (158) 13.6 (207)
FAS low 18.0 (79) 22.0 (91) 16.3 (69) 19.0 (80) 19.9 (77) 19.2 (66) 20.9 (64) 22.4 (86) 18.6 (289) 20.7 (323)
FAS medium 55.7 (244) 53.6 (222) 56.8 (241) 61.4 (259) 61.1 (237) 60.9 (209) 60.8 (186) 65.6 (252) 58.3 (908) 60.3 (942)
FAS high 26.3 (115) 24.4 (101) 26.9 (114) 19.7 (83) 19.1 (74) 19.8 (68) 18.3 (56) 12.0 (46) 23.1 (359) 19.1 (298)
Reporting Good Health 91.4 (413) 91.9 (386) 92.5 (408) 86.4 (375) 89.0 (357) 75.9 (265) 86.5 (270) 71.4 (277) 90.2 (1448) 81.9 (1303)
Reporting High 

Wellbeing
90.5 (410) 80.2 (337) 87.4 (387) 74.7 (324) 84.0 (335) 67.6 (236) 84.5 (262) 67.1 (261) 86.9 (1394) 72.7 (1158)

Sleep Difficulties weekly 21.2 (96) 27.5 (115) 19.6 (87) 31.6 (137) 18.2 (73) 35.3 (123) 17.5 (55) 28.8 (112) 19.3 (311) 30.6 (487)
>2 symptoms weekly 44.4 (199) 55.0 (230) 43.8 (192) 75.8 (328) 46.4 (185) 83.6 (291) 43.1 (135) 78.9 (307) 44.5 (711) 72.8 (1156)
1 symptom daily 30.8 (138) 46.2 (193) 27.8 (122) 58.9 (255) 27.8 (111) 66.7 (232) 22.4 (70) 59.1 (230) 27.6 (441) 57.3 (910)
Medication use last 

month
56.3 (247) 61.0 (250) 48.2 (206) 68.7 (292) 51.2 (196) 79.5 (267) 52.3 (159) 75.1 (275) 52.0 (808) 70.5 (1084)

High Teacher Support 88.9 (402) 92.1 (381) 80.7 (356) 83.1 (359) 77.1 (309) 69.6 (240) 70.1 (220) 64.9 (252) 80.1 (1287) 78.1 (1232)
High Classmate Support 94.2 (242) 91.6 (384) 90.5 (401) 77.2 (335) 91.7 (365) 80.1 (277) 89.3 (277) 83.0 (322) 91.6 (1467) 83.0 (1318)
High Family support 92.7 (416) 88.5 (369) 88.0 (388) 81.1 (351) 86.3 (340) 75.6 (264) 89.4 (278) 79.0 (304) 89.2 (1422) 81.3 (1288)
Easy talk to Mother 86.6 (389) 77.6 (326) 78.0 (343) 64.8 (282) 73.8 (293) 61.0 (213) 71.8 (222) 62.7 (244) 78.2 (1247) 66.9 (1065)
Easy talk to Father 75.4 (340) 64.1 (269) 66.3 (293) 45.5 (198) 58.7 (233) 42.0 (146) 59.6 (184) 36.0 (139) 65.7 (1050) 47.3 (752)
High Peer Support 89.9 (399) 90.6 (376) 84.7 (371) 83.1 (360) 88.3 (347) 82.5 (287) 87.1 (270) 86.6 (335) 87.5 (1387) 85.8 (1358)

Missing values by variable: Family Affluence Scale n = 91; Problematic Social Media Use n = 180; Subjective health n = 13; High Wellbeing n = 13; Weekly sleep 
difficulties n = 9; >2 symptoms weekly n = 24; Daily symptom reporting n = 24; Medication use last month n = 120; High family support n = 31; High peer support n 
= 42; High teacher support n = 25; Easy communication with mother n = 22; Easy communication with father n = 22. Variables with no missing values: High student 
support n = 0.
*All sex differences were statistically significant at p < 0.001 (chi-square test) except for FAS and Sleep difficulties signficant at p < 0.05.

Table 2 
Age- and SES-adjusted associations between health and social support correlates 
of Problematic Social Media Use (PSMU), stratified by sex, Tuscany, Italian 
HBSC 2021/2022.

Boys Girls

OR 95% IC OR 95% IC

11 years old ref. - ref. -
13 years old 0.60 (0.4–0.9) 0.97 (0.6-1.4)
15 years old 0.41 (0.3–0.7) 1.23 (0.8-1.8)
17 years old 0.41 (0.2–0.7) 0.66 (0.4-1.0)
FAS low ref. - ref. -
FAS medium 0.96 (0.6-1.5) 0.95 (0.6-1.4)
FAS high 0.63 (0.4-1.1) 1.15 (0.7-1.8)
Health correlates
Reporting Good Health 0.44 (0.3–0.7) 0.41 (0.3–0.6)
Reporting High Wellbeing 0.57 (0.4–0.9) 0.59 (0.4–0.8)
Sleep Difficulties weekly 2.22 (1.5–3.2) 1.94 (1.4–2.6)
reporting >2 symptoms weekly 1.84 (1.3–2.6) 2.90 (1.9–4.5)
reporting 1 symptom daily 1.60 (1.1–2.3) 2.31 (1.7–3.2)
Medication use last month 1.30 (0.9-1.9) 1.89 (1.3–2.8)
Social support correlates
High Teacher Support 0.97 (0.6-1.5) 0.74 (0.5-1.1)
High Classmate Support 0.90 (0.6-1.3) 0.58 (0.4–0.8)
High Family support 0.37 (0.2–0.6) 0.63 (0.4–0.9)
Easy talk to Mother 1.04 (0.7-1.6) 0.64 (0.5–0.9)
Easy talk to Father 0.87 (0.6-1.3) 0.51 (0.4–0.7)
High Peer Support 0.51 (0.3–0.8) 0.98 (0.6-1.5)

Odds ratios and 95% confidence intervals in each row derive from a separate sex- 
stratified logistic regression model in which the listed predictor was entered 
individually. Medication use refers to symptomatic medication use in the past 
month. Standard errors were adjusted for clustering at the class level. Statisti
cally significant results at p < 0.05 are shown in bold.
*All analyses are adjusted for age and SES, measured using the Family Affluence 
Scale (FAS).
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associated among girls only (OR = 0.58, 95% CI 0.4–0.8). Teacher 
support showed no statistically significant association in either sex.

In the parsimonious mutually adjusted sensitivity model 
(Supplementary Table S1), sleep difficulties, multiple psychosomatic 
symptoms, and family support remained associated with PSMU among 
boys. Among girls, sleep difficulties, multiple psychosomatic symptoms, 
and ease of talking with the father remained associated with PSMU. 
Partial attenuation after mutual adjustment was consistent with overlap 
between health burden and family-relational indicators.

4. Discussion

4.1. Principal findings and their interpretation

In this Tuscany HBSC 2021/2022 sample, 12.1% of adolescents met 
criteria for PSMU, a prevalence consistent with the most recent Euro
pean HBSC estimate and higher than the previous Italian HBSC figure 
from 2018.2,8 The contribution of this study is to provide updated 
regional evidence showing that internationally documented patterns are 
also observed in Tuscany, including among 17-year-olds and with 
marked sex- and age-specific variation.

PSMU was more prevalent among girls than boys, but age patterns 
differed by sex: prevalence declined steadily among boys, while among 
girls it peaked at age 15 and declined by age 17. This pattern is 
consistent with international evidence showing higher PSMU prevalence 
among girls and with literature suggesting sex differences in motivations 
and patterns of social media engagement.2,7

Across both sexes, PSMU co-occurred with poorer self-rated health, 
lower wellbeing, sleep difficulties, and psychosomatic symptom burden. 
In parallel, perceived social support, particularly family support, 
showed inverse associations with PSMU, with additional sex-specific 
patterns for parental communication, peer support, and classmate sup
port. These findings support the interpretation of PSMU as part of a 
broader health and relational vulnerability profile rather than an iso
lated SES dependent digital behaviour.3

4.2. Health correlates: clustering of burden and plausible pathways

The strongest and most consistent health correlates of PSMU 
involved sleep difficulties and psychosomatic symptom burden. This 
clustering is coherent with international evidence linking PSMU with 
sleep disruption, lower wellbeing, and health complaints.4,6,8 The 
cross-sectional design cannot establish directionality, but three 
evidence-informed pathways may help interpret these associations.

First, sleep-related disruption may link PSMU with poorer health, as 
problematic use has been consistently associated with sleep difficulties 
across countries.5,6 Second, distress-related or compensatory use may 
contribute to the co-occurrence of PSMU with lower wellbeing and 
psychosomatic symptoms, consistent with compensatory internet-use 
models and longitudinal evidence on bidirectional associations.9,10,27

Third, lower family and social support may reflect a relational vulner
ability context associated with problematic patterns of use.11,12 These 
pathways are plausible explanations rather than causal mechanisms 
tested here.

The stronger association between PSMU and psychosomatic symp
toms among girls may reflect higher baseline symptom prevalence and 
closer clustering between PSMU and internalising vulnerability.7 This 
does not imply that PSMU is more harmful in girls but suggests that 
PSMU among girls may be more tightly embedded within psychosomatic 
distress profiles.

4.3. Adult support and PSMU: associations beyond general family climate

Among social factors, family support showed the strongest inverse 
association with PSMU in both sexes, particularly among boys. This is 
consistent with studies reporting inverse associations between family 

support and problematic digital behaviours.11,12 In the mutually 
adjusted sensitivity model, family support remained associated with 
PSMU among boys, while among girls the association was attenuated 
after accounting for health burden and parental communication. This 
suggests overlap between family support, health difficulties, and rela
tional communication, rather than evidence that family support is un
related to PSMU among girls.

Parental communication showed a sex-specific pattern. Among girls, 
ease of talking with both parents was associated with lower odds of 
PSMU in the main models, while father communication remained 
associated in the mutually adjusted model. This may indicate that the 
accessibility of specific parental figures captures a relational dimension 
not fully represented by general family support.28,29 Given the 
cross-sectional design, however, these findings should be interpreted as 
associations and require longitudinal confirmation.

Peer support was inversely associated with PSMU among boys only, 
whereas classmate support was inversely associated among girls only. 
Teacher support showed no significant association. These findings sug
gest that family, peer, and school relational domains may be differently 
linked with PSMU by sex, but do not establish whether relational sup
port reduces PSMU or whether PSMU affects perceived relationships.2,30

4.4. Public health implications

The findings add regional evidence that PSMU clusters with adoles
cent health and relational vulnerabilities. For public health monitoring, 
PSMU should therefore be considered alongside sleep difficulties, psy
chosomatic symptoms, family support, and parent–adolescent commu
nication, rather than only as a screen-use behaviour. The observed sex- 
and age-specific patterns suggest that prevention-oriented research and 
intervention planning should consider developmental timing and sex- 
specific relational profiles.

These implications remain hypothesis-generating. Longitudinal and 
intervention studies are needed to clarify directionality and assess 
whether changes in relational support or health burden are followed by 
changes in PSMU.

4.5. Strengths and limitations

This study used standardised HBSC methodology and validated in
struments, including the SMDS with documented measurement invari
ance.1 It provides sex-stratified regional estimates and includes 
17-year-olds, extending previous Italian analyses limited to younger age 
groups.13

Several limitations should be considered. First, the cross-sectional 
design precludes causal inference and temporal ordering; associations 
may be bidirectional or reflect shared vulnerability. Second, all mea
sures were self-reported, increasing the possibility of shared method 
variance and reporting bias. Some continuous or ordinal variables were 
dichotomised using standard HBSC cut-offs to ensure comparability, but 
this may reduce statistical power and obscure dose–response associa
tions. Third, the primary models examined each indicator separately, 
adjusted for age group and family affluence. A parsimonious mutually 
adjusted sensitivity model was added, but it should not be interpreted as 
evidence of independent causal effects because attenuation may reflect 
shared variance between health burden and relational vulnerability. 
Fourth, the Tuscany-specific sample may limit generalisability to other 
Italian regions. Finally, 180 participants (5.6%) were excluded from 
PSMU analyses because of excessive missing SMDS items. Although 
exclusions were limited, missingness was higher among boys, younger 
adolescents, and those with low FAS; selection bias therefore cannot be 
excluded.

4.6. Conclusions

PSMU affected approximately one in eight adolescents in Tuscany 
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and showed marked sex- and age-specific patterns. It co-occurred with 
poorer health, sleep difficulties, psychosomatic symptoms, and lower 
perceived support, particularly family support. These findings suggest 
that PSMU may be better understood within a broader cluster of 
adolescent health and relational vulnerabilities than as an isolated 
digital behaviour. Future research should extend this analysis to the full 
Italian HBSC 2022 sample and use longitudinal or intervention designs 
to clarify temporal pathways and potential intervention targets.
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