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Abstract  
Injuries are a leading public health priority within adolescent populations; however, few cross-national studies have 
examined their epidemiology over time. We described time trends in adolescent self-reported medically treated injury 
across 31 mainly European countries over 20 years, then explored whether observed temporal trends varied accord
ing to the prevalence of known behavioral risk factors. The data source included six cycles of the Health Behavior in 
School-aged Children study (2002–22; weighted n¼954 298, participants aged 11–15 years). Outcomes included 
self-reports of any and multiple medically treated injuries. Measures of behavioral risks included indicators of vio
lence, substance use, and physical activity. Within countries reporting increases in injuries, variations in reported 
engagement in known behavioral risk factors were examined. Nearly half of adolescents reported at least one 
medically treated injury (47%–53% of boys; 38%–44% of girls) and nearly one quarter reported multiple injuries 
(23%–30% of boys; 16%–22% of girls). In the pooled analysis, temporal trends included increases in any medically 
treated injury for girls (all age groups) and boys (11 years only) and multiple injuries (boys and girls, all age groups). 
At the country-level, we observed more temporal increases than decreases. Increases in physical activity were 
observed coincident with observed injury trends. In one of the largest European analyses of its kind, we demon
strated the ongoing burden of adolescent injury. Persistently high rates of adolescent injuries are concerning, and the 
origins of temporal increases require an initial focus on sport and physical activity.

....................................................................................................................................................................  

Introduction

Injury is a major cause of death and disability in countries from 
around the world [1–10]. Adolescent injuries have been identified 

as one of the most important public health priorities facing children of 
all ages, as identified by organizations as diverse as UNICEF [11], the 
World Health Organization [12], and the Organization for Economic 
Cooperation and Development [13], as well as North American bodies 
that include the US Centers for Disease Control [14] and the Canadian 
Pediatric Society [15]. The ongoing need for contemporary evidence 
into the epidemiology of adolescent injury remains, and novel oppor
tunities for the surveillance of this issue over time, geography and 
socio-demographic contexts are of great contemporary importance.

Despite its establishment as a public health priority, it is unclear 
whether health burdens associated with adolescent injury have 
declined, remained the same, or increased over time. Data from 
population-based studies can inform this issue, and cross-national 
studies that have employed the same methodology and questionnaire 

items over multiple time periods are particularly informative. The 
latter includes the Global Burden of Disease Study, which has quanti
fied health loss from unintentional and intentional injuries since 1990 
in general populations [16], as well as the WHO-affiliated Global 
School-based Student Health Survey (GSHS) [17] conducted since 
2003 with a focus on the experiences of children from low- and 
middle-income countries. The Health Behaviour in School-aged 
Children (HBSC) study provides a third example that has a unique 
focus on adolescent health experiences in Europe [18, 19]. Initiated in 
1983 and conducted every 4 years, HBSC has documented the expe
riences of children aged 11–15 years over 10 survey cycles via robust 
cross-national samples (most recently in 2022, >50 mainly European 
countries) [20]. Thirty-one countries have compiled injury data using 
standard indicators and survey methodologies in each of six survey 
cycles since 2002, making it one of the richest—albeit potentially 
underutilized—injury surveillance initiatives in existence. Beyond 
its monitoring function, HBSC also provides opportunity for the ex
ploration of common risk behaviors, with available indicators of 
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violence [21, 22], substance use [23, 24], and physical activity [25] that 
may contribute to temporal patterns of injury. As a surveillance ini
tiative, the cross-national HBSC provides an efficient opportunity to 
generate foundational evidence in support of international injury re
search and prevention efforts and has the potential to identify hypoth
eses that inform more in-depth etiological enquiry.

In this study, we aimed to: (i) describe age and gender specific time 
trends in self-reported medically treated injury across the 31 HBSC 
countries over 20 years, and (ii) explore whether any observed tem
poral injury patterns corresponded with trends over time in available 
standard indicators describing behavioral risk factors. Our hope was 
to explore how this leading public health priority has evolved over 
time in Europe and Canada, in an analysis that spanned 20 years and is 
one of the largest epidemiological studies of its kind.

Methods

Study population and procedures
Since 1982, the HBSC study has compiled nationally representative 
samples of children aged 11–15 years on a 4-year cycle, most recently in 
the 2022–23 (2022) academic year [18–20]. Countries sampled chil
dren from schools representing at least 95% of this target population 
in their national sampling frames, and where countries oversampled 
subpopulations (e.g. by geography and ethnicity), standardized 
weights were applied to ensure representativeness. Schools formed 
the basic sampling unit, with variations in sampling criteria adapted 
to country-level circumstances. Data were collected in classrooms 
using an anonymous self-administered questionnaire following the 
common HBSC survey protocol [18]. Since the HBSC study network 
has expanded from 19 to 51 participating countries between 1994 and 
2022, we drew upon records from 31 countries that collected data over 
six cycles (2002–22), to optimize both the breadth and temporal depth 
of our sample.

Injury measures
The core indicator was a validated item [26] describing self-reported 
medically treated injuries: “Many young people get hurt or injured 
from activities such as playing sports or fighting with others at dif
ferent places such as the street or home. Injuries can include being 
poisoned or burned. Injuries do not include illnesses such as chicken 
pox or the flu.” Each participant was then asked: “During the past 
12 months, how many times were you injured and had to be treated by 
a doctor or nurse?,” with response options of “I was not injured in the 
past 12 months,” “1 time,” “2 times,” “3 times,” or “4 times or more.” 
Two indicators were considered: (i) “any medically treated injury” vs. 
“not injured,” and (ii) “multiple (2 or more) injuries” vs. “not injured 
or 1 injury”; each expressed in binary formats. Multiple injuries were 
considered as an outcome due to the higher impact that they might 
have on the victims, their families, and the medical care system that 
serves them. Items describing more specific causes of injury were 
asked in an optional survey package, but only one country included 
them throughout all six cycles.

Stratification variables
These included gender identity (“boy” vs. “girl”; gender diverse iden
tities were unavailable pre-2022), age group (11, 13, and 15 years), 
survey cycle, and country.

Risk behaviors
Violence
Participants reported the number of physical fights that they had 
engaged in during the past 12 months (5 categories, “none” through 
“4 or more times”), with the item dichotomized to capture recidivist 
(“3 or more times”) behavior [21, 22]. They also reported on perpet
ration of bullying in the last couple of months (5 categories, “never” 

through “several times a week”). This item was similarly dichotomized 
for analysis (“2 or more times” vs. all others) [22].

Substance use
Participant drunkenness was assessed over their lifetime (5 categories, 
“never” through “10 or more times”), with the item dichotomized (“2 
or more times” vs. all others) as per precedent [23]. Lifetime cannabis 
use was available for 15-year-old participants only (7 categories, 
“never” through “40 times or more” in 3 cycles, and “never” through 
“30 days or more” in 3 cycles). Due to this disparity in how the item 
was asked between cycles, it was dichotomized (“ever” vs. “never”) for 
analysis [24].

Physical activity
Moderate to vigorous physical activity was assessed using a standard 
indicator [25, 27] that asked each student how often that they had 
engaged in such activities during the last 7 days for at least 60 minutes 
per day (0 through 7 days), with the item averaged for the purposes 
of analysis.

Analysis
All analyses were performed in SAS 9.4 (SAS Institute, Cary, NC, 
United States) and weighted to ensure national representativeness.

Using the pooled overall sample, we estimated the prevalence of the 
two injury indicators within groups stratified by age (11, 13, 15 years), 
gender (boys, girls), and year of survey cycle (2002, 2006, 2010, 2014, 
2018, 2022). The 95% confidence intervals (CIs) were estimated with 
adjustment for clustering by country/region. Log-binomial regression 
models that included the HBSC survey cycle as an independent con
tinuous variable and each injury indicator as the dependent variable 
were used to test for temporal trends. Models accounted for clustering 
by country using generalized estimating equations.

At the country-level, we estimated the absolute change in preva
lence of each injury indicator (and associated 95% CI, adjusted for 
school-level clustering) within each age/gender strata across the six 
cycles. Based upon whether the adjusted 95% CI included 0 and the 
direction of effects, the number of countries that demonstrated a de
crease, increase, or no change in injury prevalence were identified, 
and summarized within each age/gender strata. Within these same 
strata, graphical analyses at the country level were used to summarize 
the absolute difference in prevalence levels between the initial (2002) 
and final (2022) survey cycle to highlight the consistency of any po
tential trends across the 31 countries. Statistically significant (P< .05) 
changes in prevalence (increases, decreases observed within countries) 
were based on whether the 95% CI for the absolute change in preva
lence included the value of zero.

Finally, to explore whether absolute increases in the prevalence of 
self-reported injury between 2002 and 2022 could potentially be 
explained by changes in known risk behaviors, we used a descriptive 
approach to compare mean levels (physical activity) and prevalence 
levels [drunkenness, physical fighting, bullying, cannabis use (15-year 
olds only)] between the earliest and latest cycles. Analyses were strati
fied by age and gender and restricted to the countries that reported 
statistically significant increases in the multiple injury outcome within 
the age/gender strata. Absolute differences were adjusted for cluster
ing at the country level. Differences in multiple injuries were reported 
first without and then with adjustment for the five behavioral 
risk factors.

Human subjects
Each participating country obtained approval to survey each of the 
cycles from the ethics review board or equivalent regulatory body 
associated with the lead HBSC institution. Participation was volun
tary, and consent (explicit or implicit) was sought from school 
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administrators, parents, and children as per national human subject 
requirements.

Results

Sample
The median and range (minimum, maximum) of country-level counts 
of participating adolescents are described in Supplementary Table S1, 
as is the distribution of the overall sample by gender/age group. The 
sample involved a weighted total of 954 298 adolescents [49.0% 
(n¼ 468 082) boys, 51.0% (n¼ 486 216) girls], ranging from 140 428 
in 2002 to 188 203 in 2022. This was a robust sample: illustratively, 
country-level participants ranged from a minimum of 736 
(Greenland) in 2002, to a maximum of 30 616 (Wales) in 2022.

Overall injury trends
Increases in the prevalence of self-reported medically treated injury 
varied according to the injury outcome and gender/age group 
(Table 1). Across all cycles, nearly half of adolescents reported at least 
one medically treated injury (47% to 53% of boys; 38% to 44% of girls) 
and nearly a quarter reported multiple injuries (23% to 30% of boys; 
16% to 22% of girls). For the “any injury” outcome, among boys, 
modest yet statistically significant increases in prevalence were 
observed over time among 11-year olds, with no significant trends 
observed among 13- and 15-year olds. Among girls, modest yet stat
istically significant increases in prevalence were observed in all age 
groups. For the “multiple injuries” outcome, statistically significant 
increases were observed in all age groups among both boys and girls.

Country-level trends
Illustrative summaries of country-level trends over time in the occur
rence of the self-reported medically treated injury outcome are pro
vided in Fig. 1 (boys) and Fig. 2 (girls). Among boys, while substantial 
proportions of countries reported no change in the prevalence of the 
“any injury” outcome, the number of countries reporting increases 
over the study period varied from 14/31 (45%) in 11-year olds to 
5/31 (16%) in 15-year olds. Among girls, while countries reporting 
no change in prevalence too were common, the number of countries 

reporting increases ranged from 16/31 in 11-year olds (52%) to 11/31 
(36%) in 15-year olds. Patterns for “multiple injuries” were more 
striking, with country-level increases between 2002 and 2022 
reported in 16/31 (52%) of 11-year-old and 7/31 (23%) of 15-year-old 
boys (Supplementary Fig. S1) and 19/31 (61%) of 11-year-old girls and 
16/31 (52%) of 15-year-old girls (Supplementary Fig. S2). Across both 
outcomes and all age/gender strata, more countries reported increases 
than decreases in the prevalence of injury. Increases in both injury 
outcomes tended to be most commonly reported in Eastern Europe 
and Scandinavia, while (with the exception of adolescents from 
French-speaking Belgium) decreases were more heavily concentrated 
in the British Isles and Southern and Western European countries.

A final analysis examined absolute differences between 2022 and 
2002 in the prevalence of the self-reported “multiple injury” outcome, 
as well as reported levels of the five available behavioral risk factors. 
These analyses were stratified by age/gender and restricted to the 
countries that reported temporal increases in the “multiple injury” 
outcome. While the size of these absolute differences varied between 
groups, one general pattern emerged: reported levels of four behav
ioral risk factors (lifetime drunkenness, physical fighting, bullying 
perpetration, and lifetime cannabis use) consistently declined, while 
mean levels of physical activity consistently increased. An illustration 
of this general pattern is provided in Table 2 for “multiple injuries” 
reported by boys and girls aged 11 then 15 years, restricted to countries 
reporting increases in 2022 relative to 2002. Increases in the preva
lence of multiple injury coincided with reported increases in physical 
activity but declines in the other known behavioral risk factors.

Discussion
In this study of nearly 1 million adolescents surveyed in 31 countries 
over two decades, it was concerning to find that half of all boys and 
almost 40% of girls consistently reported seeking medical treatment 
for an injury in the past year. Furthermore, roughly half of those 
injured (boys and girls) were injured on multiple occasions. Our study 
findings therefore provide contemporary evidence that adds to a his
torical body of literature [1–10] that demonstrates a substantial, per
sisting burden of adolescent injury to populations and health care 
systems. Injury remains an important health priority that crosses 
countries, genders, culture and time. This fact cannot be forgotten, 

Table 1. The prevalence of self-reported, medically treated injuries (any then multiple) in the past 12 months among adolescents in 31 
countries across six HBSC survey cycles (2002–22), pooled analysis by gender and age group (n¼ 952 803; weighted n¼954 298)a

HBSC survey cycle (year)

2002 2006 2010 2014 2018 2022 P-trendb

% 95% CI % 95% CI % 95% CI % 95% CI % 95% CI % (95% CI)

Any injury
Boys

11 years 51.5 (47.7–55.3) 49.1 (46.0–52.3) 49.1 (46.0–52.3) 49.6 (45.9–53.3) 52.2 (49.7–54.6) 52.9 (49.2–56.7) .03
13 years 53.1 (49.5–56.6) 50.8 (47.7–54.0) 50.3 (47.2–53.4) 50.9 (47.7–54.0) 52.3 (49.7–54.9) 52.3 (48.7–56.0) .73
15 years 51.3 (47.8–54.7) 48.8 (45.7–51.8) 48.4 (45.4–51.3) 47.4 (44.2–50.6) 49.2 (46.4–52.0) 48.3 (45.5–51.1) .18

Girls
11 years 40.5 (37.2–43.7) 39.0 (35.3–42.8) 39.1 (36.3–41.8) 39.9 (36.2–43.6) 42.2 (39.3–45.1) 44.3 (40.1–48.5) .0003
13 years 40.2 (36.9–43.5) 38.9 (35.9–41.9) 40.3 (37.5–43.2) 41.6 (38.3–45.0) 44.4 (41.8–47.0) 43.4 (39.8–47.1) .0003
15 years 38.4 (35.1–41.7) 37.5 (34.8–40.2) 38.8 (36.0–41.6) 38.5 (35.3–41.7) 41.9 (39.0–44.7) 40.4 (36.8–44.1) .003

Multiple injury
Boys

11 years 25.5 (22.4–28.6) 23.6 (20.9–26.3) 24.2 (21.6–26.7) 25.9 (22.8–28.9) 27.1 (25.1–29.0) 29.8 (26.6–33.0) <.0001
13 years 25.9 (22.9–28.8) 24.4 (22.0–26.8) 23.7 (21.2–26.3) 25.7 (23.2–28.2) 27.4 (25.3–29.4) 28.5 (26.1–31.0) .003
15 years 24.6 (22.0–27.3) 22.8 (20.6–24.8) 23.1 (20.9–25.3) 23.4 (20.9–25.9) 25.0 (22.9–27.0) 25.4 (23.5–27.4) .047

Girls
11 years 17.0 (14.8–19.1) 15.8 (13.4–18.3) 15.6 (13.8–17.4) 17.8 (15.3–20.2) 19.3 (17.5–21.2) 22.2 (19.3–25.2) <.0001
13 years 16.3 (14.1–18.4) 15.7 (13.6–17.8) 16.9 (14.9–18.9) 19.4 (17.0–21.7) 21.6 (19.9–23.2) 22.4 (20.0–24.7) <.0001
15 years 16.0 (13.7–18.3) 16.0 (14.1–18.0) 17.0 (15.1–19.0) 18.7 (16.3–21.0) 20.4 (18.3–22.5) 20.4 (18.2–22.6) <.0001

a: All values are weighted; 95% confidence intervals are adjusted for clustering by country.
b: P values for linear trend across years (HBSC survey cycles).
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even as adolescents face a litany of other emerging health issues, 
notably obesity, mental health, and social media misuse and addiction 
[e.g. 28–30]. Longstanding international and national efforts have 
existed to bring attention to injury and foster prevention [1–10]; 
however, in contrast to what has been observed globally for major 
injury [31], the prevalence of self-reported adolescent injuries has not 
declined, and age and gender-based inequalities in reports of injury 
are persisting or increasing in many contexts. Adolescent injury 
remains a matter of international, societal concern.

Beyond its expression of burden, what made this analysis somewhat 
unique is its robust emphasis on trends, and the identification of 

temporal patterns that inform hypothesis formation, resource plan
ning, and monitoring. To illustrate, we observed a gendered pattern 
in injury reports, with increases most often demonstrated among 
girls. This suggests a need for enhanced theory about the reporting, 
behaviors and social norms that might explain such increases. Similar 
to patterns of adolescent violence [22], specific forms of substance use 
[23, 24], and historical trends in injury [32], the injury experiences of 
boys and girls may too be converging in many contexts as gendered 
roles, experiences and activities become more alike. Such a pattern of 
convergence is important to gender theory, especially with the emer
gence of diverse social norms related to masculinity, feminization, and 

Figure 1. Changes in prevalence of any self-reported, medically treated injury from 2002 to 2022 among boys aged 11 years old (A) and 15 years 
old (B), by country.

Figure 2. Changes in prevalence of any self-reported medically treated injury from 2002 to 2022 among girls aged 11 years old (A) and 15 years 
old (B), by country.
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diverse expressions of gender [33]. How these relate to experiences of 
injury remains relatively unexplored in international populations, but 
the injury experiences of girls appear to be an emergent health pri
ority, and those of gender diverse populations have not been studied.

From a geographic perspective, isolating the countries where 
declines were reported over time too is helpful (e.g. those reported 
by boys in the British Isles and Southern Europe), especially if con
trasted against those contexts where increases were more typically 
reported (e.g. those in Eastern Europe and Scandinavia). The analysis 
provides a starting place for novel hypotheses about potential causes. 
Perhaps geographic contexts where self-reported injury was in decline 
were exposed to policies and countermeasures that make them unique 
from those reporting increases, or perhaps they experienced substan
tial changes in activities, behaviors or social norms that rendered 
these populations at differential risk. To that end, our study oppor
tunity provided a unique opportunity to explore whether emergent 
trends in injury correlate with reported levels of known behavioral 
risk factors, as an initial step in understanding the deeper etiologies of 
these temporal patterns.

Our findings showed that within countries where increases in the 
prevalence of self-reported injury were experienced, the only explana
tory risk factor that consistently increased was engagement in physical 
activity. This makes intuitive sense, as injury risks are a natural con
sequence of engagement with what otherwise would be viewed as a 
positive and health promoting behavior. Other relevant risk factors, 
including violence and substance use behaviors, either remained static 
or declined between 2002 and 2022. From a surveillance perspective, 
this points to the need to consider a more diverse set of indicators that 

focus on physical activity injury (e.g. by anatomical site, nature, in
tent, activity, and mechanism) and engagement in sport, physical re
creation and like experiences within population health surveys. More 
comprehensive models are also required that consider relevant struc
tural and intermediary determinants simultaneously in explaining the 
observed increases [34], with a primary focus on physical activity 
contexts. Observed trends could be attributable, for example, to tem
poral increases in reporting tendencies for medically treated sports 
injuries as mandatory requirements within educational systems, 
organized sports and analogous contexts evolve, and as injury man
agement approaches and referral practices similarly change. Medical 
care systems too evolve, and there is potential that access to medical 
care too has changed, reducing barriers for injured children to seek 
care from a doctor or nurse, which is inherent to our study definition. 
While we have studied this issue ecologically [35], measures of such 
access to care are required for individual-level analyses. In addition, 
perhaps socio-cultural factors that contribute to opportunities to be 
exposed to risk of injury have changed with time, including organized 
injury prevention campaigns and strategies, such as enhanced safety 
promotion in youth sports and associated training practices [36]. And 
beyond our epidemiological approach, comprehensive theory needs to 
be applied to understand these trends, using different research epis
temologies that both quantify trends and their explanations yet go 
deeper qualitatively into their root causes. These potential explana
tions provide thought and direction for future theory, surveillance 
and etiological enquiry.

Limitations and strengths of this study warrant comment. The 
HBSC survey data are reliant on self-reports, and there have been 

Table 2. Changes in self-reported behavioral risk factors and self-reported, multiple medically treated injuries in countries where a significant 
increase in the prevalence of multiple injuries was identified in 2022 vs. 2002, stratified by age and gendera

Survey year 2022 vs. 2002

2002 2022 Diff. (95% CI) Change

Boys
11 years old (no. of countries: 16; n¼20 842)

Physical activity (mean; 0–7 days in past week) 4.29 4.58 0.29 (0.24 to 0.35) %

Lifetime drunkenness (% 2 or more times) 3.7 1.3 −2.4 (−3.3 to −1.5) &

Physical fighting (% 2þ times in past 12 months) 28.5 19.0 −9.5 (−13.8 to −5.1) &

Bullying perpetration (% 2þ times in past 12 months) 13.4 8.2 −5.1 (−7.3 to −3.0) &

Multiple injury (% past 12 months) 22.6 35.6 13.0 (9.7 to 16.3) %

14.5b (11.0 to 18.1)
15 years old (no. of countries: 7; n¼9157)

Physical activity (mean; 0–7 days in past week) 3.98 4.21 0.23 (0.14 to 0.32) %

Lifetime drunkenness (% 2 or more times) 39.9 24.3 −15.5 (−23.0 to −8.1) &

Physical fighting (% 2þ times in past 12 months) 20.2 10.9 −9.3 (−11.0 to −7.7) &

Bullying perpetration (% 2þ times in past 12 months) 14.4 3.2 −9.1 (−14.4 to −3.9) &

Lifetime cannabis use (% ever used) 25.5 16.2 −9.4 (−14.9 to −3.8) &

Multiple injury (% past 12 months) 21.6 31.3 9.7 (7.7 to 11.7) %

11.2b (9.8 to 12.6)
Girls

11 years old (no. of countries: 19; n¼24 462)
Physical activity (mean; 0–7 days in past week) 3.83 4.17 0.34 (0.29 to 0.39) %

Lifetime drunkenness (% 2 or more times) 1.1 1.0 −0.1 (−0.5 to 0.3) ×
Physical fighting (% 2þ times in past 12 months) 6.8 8.4 1.6 (0.4 to 2.8) %

Bullying perpetration (% 2þ times in past 12 months) 5.8 4.3 −1.5 (−2.9 to −0.2) &

Multiple injury (% past 12 months) 16.4 27.8 11.4 (8.8 to 14.0) %

10.8b (8.3 to 13.2)
15 years old (no. of countries: 16; n¼24 035)

Physical activity (mean; 0–7 days in past week) 3.22 3.53 0.32 (0.27, 0.37) %

Lifetime drunkenness (% 2 or more times) 29.3 24.8 −4.5 (−8.5 to −0.5) &

Physical fighting (% 2þ times in past 12 months) 6.3 4.7 −1.6 (−3.1 to −0.1) &

Bullying perpetration (% 2þ times in past 12 months) 7.0 2.4 −4.6 (−8.5 to −0.7) &

Lifetime cannabis use (% ever used) 16.5 14.1 −2.4 (−6.2 to 1.4) ×
Multiple injury (% past 12 months) 14.2 22.2 8.0 (6.2 to 9.8) %

7.9b (6.0 to 9.7)

a: All values are weighted, absolute differences are adjusted for clustering by country, and Diff. represents the absolute difference in means 
(physical activity) or proportions comparing 2022 to 2002.

b: Absolute difference in self-reported multiple injuries after adjusting for the risk behaviors. For “change” column, increases are represented 
by “%,” decreases are represented by “&,” and no change is represented by “×.”
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no recent validations of the questionnaire-based injury measures 
which were established almost 30 years ago [20]. Modern conceptu
alizations of gender were not considered in earlier survey years and in 
some countries, precluding description of experiences of adolescents 
who identify outside of cisgender spectrums. Etiologically, indicators 
of many established risk factors for injury were unavailable within 
HBSC over the six cycles, and our analysis only provides a rudimen
tary look at the etiology of emergent injury patterns. As HBSC is a 
study of children in the formal school system, the study base excludes 
those who are in alternative educational settings and may have dif
ferent injury experiences, which may affect generalizability. And fi
nally, as few participating countries consistently asked optional survey 
items about specific types of injury (e.g. by location, activity or cir
cumstances), our outcomes combined heterogenous types of injury in 
composite measures, which may have distorted patterns, trends, 
and effects.

In terms of study strengths, the analysis was based on one of the 
few cross-national surveys of adolescents that maintained common 
injury indicators over multiple cycles, which enhances its utility as a 
health surveillance tool. The size and breadth of the populations under 
study make this one of the most robust analyses of its kind. The 
standardized survey protocol enabled valid and reliable comparisons 
of findings. And finally, although the analysis did not uncover defini
tive reasons for the observed temporal trends, the existence of the 
HBSC data provides a platform to explore and generate hypotheses 
about potential explanations.

In summary, this cross-national analysis provides compelling evi
dence that injury is a persisting problem that merits attention as a 
European public health priority. This problem clearly is evolving over 
time. Explanations for the observed increases in injury may relate to 
increased engagement in physical activity within different groups of 
adolescents, yet these clearly warrant further investigation and 
monitoring.
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