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Background 

School injuries are an important public health problem (DGUV 2018; Kaldahl and Blair 2005; 

Ozkan 2016; Salminen et al. 2014). Injuries are a main cause for both adolescent morbidity and 

mortality, and schools are an important context for adolescent health (Linakis et al. 2006; 

Sosnowska and Kostka 2003; Vorko and Jović 2000). In particular, school injuries accounted 

for 30% of all injuries among students aged 14 to 15, exceeding those suffered from road 

accidents or at home (Mytton et al. 2009). In Germany, the national German Social Accident 

Insurance reports that in 2017, over 1.3 million students sustained school injuries that required 

medical treatment (DGUV 2018). School injuries have a number of detrimental consequences 

for the students, such as restrictions of daily activities, temporary or permanent disablement 

and, rarely, death (DGUV 2018; Ozkan 2016; Peterson 2002; Scherer et al. 2006). These 

consequences entail a deterioration in quality of life and absence from school, potentially 

resulting in lower academic achievement and an increased likelihood of early school dropout 

(Gottfried 2009; Schoeneberger 2012; Silverman 2013). 

Previous studies have emphasized a need to pay more attention to school injuries among 

adolescents (Park et al. 2018). As they grow, students' activity levels rises and the impulsive 

nature of adolescents contributes to increased injury hazards in this age group. This is 

particularly true among adolescent men. The surplus in mortality, known as “mortality hump”, 

due to risk-taking, violence and health-detrimental behavior during adolescence is well 

established in the demographic literature (cf. Goldstein 2011). Moreover, adolescence coincides 

with an increase in (violent) criminal offending (Hirschi and Gottfredson 1983; Loeber and 

Farrington 2014). For school injuries, a previous study reported that injuries from violence 

account for approximately 11% of all school-based injuries (Linakis et al. 2006). Both aspects, 

maxima in risk-taking as well as violence during adolescence are generally attributed to peak 

male hormone production at around the same age (Goldstein 2011; Heligman and Pollard 1980; 

Parkes 1976). 

The social composition of school classes are a major factor for adolescent health. 

Adolescent students spend up to 50% of their waking hours in school (Kraus et al. 2006). At 

the same time, school class contexts vary in terms of their social composition and these 

variations have profound consequences on student’s lives. An extensive literature documents 

class room peer effects on behaviors detrimental to health, including drug consumption, risk-

taking and violence (Clark and Lohéac 2007; Gaviria and Raphael 2001; Gommans et al. 2016; 

Kooreman 2007; Lorant and Tranmer 2019). So far, the literature has mainly focused on 

potential effects of the social composition of school classes in terms of socio-economic and 
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cultural dimensions. Here, we argue that the classroom sex composition should be considered 

as another important contextual factor for students’ behavior. 

The sex composition of students is an important contextual factor for students’ lives, 

including their health behavior and injury risks. Sex ratios have been found to shape behavior, 

including health outcomes. In Sweden, male-biased work place sex ratios have been shown to 

be associated with increased mortality risks (Barclay 2013). These findings suggest that a more 

male-biased social environment may be related to more frequent risky health behaviors and 

increased levels of psychosocial stress. In particular, testosterone and cortisol reactions to status 

threats and competition vary by group sex ratios (Chesser 2013; Miller et al. 2012; Taylor 

2014). In line with these findings, a body of literature suggests that the sex composition (sex 

ratio) of students constitutes an influential contextual factor for their lives. For instance, 

students report a less sexually permissive normative climate and less casual sex when girls 

outnumber boys at US high schools (Harknett and Cranney 2017). A number of studies find 

that students sex ratios affect educational attainment and trajectories in New York (Hoxby 

2000), Chile (Cabezas 2010), Austria (Schneeweis and Zweimüller 2012), and Norway (Black 

et al. 2013; but see Gustavsen 2018 for null results). Moreover, Lavy and Schlosser (2011) 

report positive effects of the share of female students on academic performance and these gains 

are mediated through lower levels of classroom disruption and violence. Similarly, Agnich and 

Miyazaki (2013) report a negative association of the share of female students with the level of 

reported violence in their cross-national sample.  

The reasons for school injuries remain poorly understood. Previous studies have relied 

on cross-sectional data, limiting their inferential potential. Moreover, the literature has focused 

on generating an epidemiological risk profile (Mattila et al. 2003; Ozkan 2016; Pickett et al. 

2002; Yu and Kim 2016). There are some studies analyzing individual-level risk factors (cf. 

Mytton et al. 2009 for a review), however, our understanding of school and class contexts for 

students’ injury risks remains limited (Salminen et al. 2014; Stadtmüller et al. 2018). In this 

paper, we use two waves from a German large-scale longitudinal injury and health survey to 

explore the association between classroom sex ratios and students’ injuries.  

Data and Methods 

Data for our study comes from the German study Health Behavior and Injuries in School Age 

(GUS, www.fzdw.de/gus). GUS is a nation-wide, large-scale panel survey of children and 

adolescents, funded by the German Social Accident Insurance (DGUV). Starting in 2014, GUS 

tracks students from the fifth grade (at age 10-12) until they reach the tenth grade (at ages 15-

17). GUS relies on a stratified random sample using the state, county, type and size of school 

http://www.fzdw.de/gus


4 

as well as the urbanity of the school’s location as strata. In the participating schools, all students 

from the relevant grade were surveyed using a CASI survey, yet an interviewer introduced the 

study and solved questions.  

For this study, we limit our analytical sample to adolescent age stages in waves 4 and 5 

of GUS. Students in our data set are aged 13-15 (8th grade) and 14-16 (in grade 9). In total, 

9,120 (8,426) students from 133 (124) schools and 525 (489) classes were surveyed in wave 4 

(wave 5). Our key dependent variable is the individual prevalence of injuries at school. Students 

reported injuries sustained in the school environment within the last 12 months. Moreover, 

students report whether someone else was responsible for the injury. This distinction allows us 

to explore whether patterns of injuries are due to risk-taking or aggression. We limit our 

analyses to injuries occurred on the school premises, i.e. we exclude those injuries from 

physical education or on the way to school. In Germany, physical education is often taking 

place in gender-specific groups of students from different classes. Situational sex ratios during 

these lessons might deviate from classroom sex ratios, and we are unable to establish group 

compositions during physical education lessons. Furthermore, we exclude injuries occurring on 

students’ way to school since they occur outside the school- and class context. Our focal 

independent variable is the classroom sex ratio. 

We use multilevel logistic regression models to analyze the association of the sex ratio 

with the individual likelihood of suffering from at least one injury occurring on the school 

premises. Our models include random intercepts for individuals (level 2) and school classes 

(level 3). On the individual level, controls include migrant background, family affluence, 

reported physical activity and risk behavior, self-assessment of health, sleep duration on school 

days, and gender. Moreover, models adjust for the region of school (East/West Germany), 

urbanity, type of school (higher secondary), the class mean of family affluence, and the number 

of students in the class.  

Results 

Results reveal that overall at-school injuries are significantly and positively associated with 

classroom percentages of male students. As the share of boys in a class increases, so does the 

risk of reporting an injury. When restricting our sample to only those injuries due to risk-taking 

we do not find a similar association. Instead, we find that injuries caused by someone else are 

significantly associated with classroom sex ratios. When splitting our data by gender, this 

association remains significant for boys, but not for girls. In conclusion, we interpret our 

findings in the way that high shares of male students in class are associated with increased 

levels of injuries due to aggression among adolescent boys.  
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