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Einleitung

1. Allgemeine Einleitung
1.1 Einordnung des Dissertationsprojekts in die Forschungslandschaft
Die vorliegende Promotionsarbeit behandelt das Unfallgeschehen Studierender und
Angestellter an Hochschulen und Universitaten in Rheinland-Pfalz. Es wurde eine
retrospektive Analyse aller an die Unfallkasse Rheinland-Pfalz (UKRLP) gemeldeten
Unfalle Bediensteter und Studierender der Hochschulen in Rheinland-Pfalz zwischen
Dezember 2014 und Dezember 2019 durchgefuhrt. Die nachfolgende Publikation bildet
den Kern dieser Promotionsarbeit und ist im Januar 2023 im International Journal of
Environmental Research and Public Health veréffentlicht worden.
Unfalle stellen aufgrund ihrer hohen Pravalenz und ihrer teilweise schweren
Konsequenzen fir die Gesundheit der Verunfallten eines der wichtigsten Anliegen der
Public Health-Forschung dar. Die Unfallstatistik der Bundesanstalt fiir Arbeitsschutz
und Arbeitsmedizin schatzte das Gesamtvolumen auf 9,73 Mio. Unfalle im Jahr 2015.
Dabei ist das Unfallgeschehen an deutschen Hochschulen und Universitaten nach wie
vor unzureichend erfasst.
Bereits die Ottawa-Charta zur Gesundheitsforderung der Weltgesundheitsorganisation
(WHO) von 1986 betonte die grofle Bedeutung des Settings Hochschule bzw.
Universitat fir Pravention und Gesundheitsforderung. In der Charta wird davon
ausgegangen, dass Gesundheit nicht nur durch individuelles Verhalten, sondern vor
allem durch die Lebenswelten beeinflusst wird, in denen Menschen leben, lernen,
arbeiten und sich erholen. Im Kontext des tertidren Bildungsbereiches bedeutet dies,
dass die Hochschule nicht nur als Ort der Wissensvermittlung, sondern auch als
gesundheitsforderliches Lebensumfeld gestaltet werden sollte. Ziel ist es, den
Studierenden  durch  gezielte  Bildungsangebote und  Partizipation an
gesundheitsbezogenen Prozessen die Kompetenzen zu vermitteln, ihre eigene
Gesundheit sowie die Gesundheit ihrer kinftigen beruflichen und sozialen Umfelder
aktiv mitzugestalten. Studierende befinden sich in einer Lebensphase und
Arbeitsumgebung, die mit besonderen psychischen, physischen und sozialen
Herausforderungen verbunden ist. Gleichzeitig ist diese Lebensphase pragend fir die
Entwicklung langfristiger Gesundheitsgewohnheiten, weshalb es sich hier besonders
anbietet Gesundheitskompetenz zu fordern. Unfallstatistiken im Kontext Hochschule
zu analysieren, wie es die vorliegende Studie zum Ziel hat, ist dementsprechend von
groRer Bedeutung. Auf dieser Grundlage lassen sich Risikofaktoren erkennen, gezielte
PraventionsmalRnahmen ableiten und der Arbeits- sowie Gesundheitsschutz
nachhaltig verbessern.
In der Okanagan Charta von 2015 sind bereits Empfehlungen zur

Gesundheitsforderung im Hochschulsetting beschrieben, welche die Notwendigkeit
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gezielter Praventionsprogramme unterstitzen. Es wird die zentrale Bedeutung
gesundheitsférdernder MafRnahmen im Hochschulkontext herausgestellt. Aulerdem
wird die Notwendigkeit betont, angehende Fihrungspersonen frihzeitig und
umfassend im Bereich der Gesundheitskompetenz auszubilden. Auf diese Weise
kdnnen Studierende als Schlusselakteure fir Pravention und Gesundheitsbewusstsein
fungieren und als Multiplikatoren zur Férderung und Starkung der Oo6ffentlichen
Gesundheit beitragen. Mit der Verabschiedung des Praventionsgesetzes (§20g
SGB V) im Jahr 2015 wurde die Bedeutung von Gesundheitsforderung und Pravention
in Deutschland auch auf politischer Ebene anerkannt und strukturell verankert. Im
Sinne einer internationalen Vorbildwirkung koénnen Praventionsstrategien aus
Deutschland Modellcharakter fiir Hochschulen weltweit haben. Zum Beispiel konnen
Lander mit weniger etablierten Arbeitsschutzstrukturen von der wissenschaftlichen
Aufarbeitung und den daraus abgeleiteten Malinahmen profitieren.

Im Wintersemester 2021/22 waren deutschlandweit knapp 2,95 Millionen Studierende
an den 429 Hochschulen eingeschrieben. Folglich kénnen Praventionsmaflnahmen im
Kontext der Hochschulen eine grof3e Bevolkerungsgruppe erreichen. Das Bundesland
Rheinland-Pfalz besitzt eine groRRe Vielfalt an Hochschulen, die ein weites Spektrum
der naturwissenschaftlich-technischen und auch der geisteswissenschaftlichen
Bereiche abdecken. Durch die Abbildung dieser Bandbreite ermdglicht die vorliegende
Arbeit einen reprasentativen Einblick in die Lebenswelt des tertiaren
Bildungsbereiches. Motiviert durch die Reprasentativitat dieser Daten verfolgt diese
Studie das Ziel, Unfalle von Bediensteten und Studierenden an Hochschulen bzw.
Universitdten in Rheinland-Pfalz zu analysieren und deren Charakteristika
herauszuarbeiten, Risikofaktoren zu erkennen und Mdéglichkeiten der Etablierung und
Weiterentwicklung gezielter Praventionsprogramme aufzuzeigen. Durch die Analyse
der Unfalldaten, kdnnen Risikofaktoren identifiziert werden, die nicht nur den
Hochschulkontext betreffen, sondern auch fir andere Bildungseinrichtungen,
Forschungseinrichtungen und Unternehmen relevant sein kdnnen. Erfolgreiche
Praventionskonzepte kénnen auch auf andere Arbeitsfelder Ubertragen werden. Da
vermeidbare Unfalle direkte Kosten fir Krankenkassen, Sozialversicherungstrager und
auch die Volkswirtschaft verursachen, kénnen geeignete Praventionsmalinahmen
langfristig Kosten und Ressourcen sparen.

Insgesamt stellt die Analyse von Unfallen an Hochschulen und Universitaten somit kein
isoliertes Thema der Leitungsebene einzelner Einrichtungen dar, sondern leistet einen
Beitrag zum Gesundheitsschutz und auch wirtschaftlicher Stabilitat in Deutschland und

weltweit.



Einleitung

1.2 Einordnung der Eigenleistung der Promovierenden zu dem
publizierten Artikel

Die Promovierende war nicht an der Datenerhebung beteiligt, da es sich um einen
bereits bestehenden Datensatz Dritter handelte. Sie Ubernahm jedoch die
Hauptverantwortung fir die Datenaufbereitung, einschliellich der Bereinigung des
Datensatzes, der Ubertragung in die SPSS-Software sowie der statistischen
Auswertung und Interpretation der Daten. Zudem war sie mafgeblich an der
Konzeption des Artikels beteiligt. Bei der statistischen Analyse erhielt sie Unterstltzung
von C. Koestner und P. Dietz. Die Ausarbeitung der Abschnitte Introduction, Methods,
Results und Discussion sowie die Erstellung des Begleitmaterials erfolgten

eigenstandig durch die Promovierende.
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2. Abstract in deutscher Sprache
Aufgrund ihrer Haufigkeit und potenziell schwerwiegender gesundheitlicher Folgen,
gehdéren Unfalle zu einem der wichtigsten Anliegen des offentlichen
Gesundheitswesens. Obwohl Hochschulen und Universitaten eine bedeutende Rolle
im Rahmen der Gesundheitsforderung und Pravention spielen, werden Unfalle in
diesem Kontext nur selten untersucht. Ziel der vorliegenden Studie war es daher, diese
Lebenswelt zu beleuchten, indem die Haufigkeit und Merkmale von Unféllen
Beschaftigter und Studierender an den Hochschulen und Universitaten in Rheinland-
Pfalz analysiert wurden.
Ein Datensatz aller Unfalle, die die genannten Personengruppen zwischen Dezember
2014 und Dezember 2019 erlitten, inklusive der Merkmale dieser Unfalle, wurde hierbei
von der zustandigen gesetzlichen Unfallversicherung, der Unfallkasse Rheinland-Pfalz,
bereitgestellt.
Um die Unterschiede in der Haufigkeit und den Merkmalen der Unféalle zwischen
Beschaftigten und Studierenden, sowie zwischen den einzelnen Einrichtungen zu
untersuchen, wurden modifizierte Tausend-Personen-Quoten (Verletzungsraten pro
1.000 Personen) berechnet.
Insgesamt wurden 3.810 Unfalle gemeldet (n = 1.326; 34,8 % Arbeitsunfalle und n =
2.484; 65,2 % Wegeunfalle), davon betrafen 426 Unfélle Beschaftigte und 3.384
Studierende. Die Haufigkeit und die Merkmale der Unfalle variierten sowohl zwischen
Beschaftigten und Studierenden als auch zwischen den einzelnen Hochschulen.
Unter anderem stellen Aktivitaten im Rahmen des Allgemeinen Hochschulsports ein
Risiko fur unbeabsichtigte Verletzungen dar. Dies betrifft insbesondere Studierende,
da sie auch die Mehrheit der Teilnehmer darstellen. Weitere zentrale Ergebnisse
zeigen, dass Medizinstudierende sowie Studierende in Fachern mit Laborarbeiten
einem erhohten Risiko fir studienbezogene Unfélle ausgesetzt sind, wahrend
Beschaftigte vor allem in technischen Bereichen ein héheres Unfallrisiko aufweisen.
Die Ergebnisse unterstreichen die Notwendigkeit, Unfallpraventionskonzepte an
Hochschulen zu entwickeln und gezielte MalRnahmen in den jeweiligen Einrichtungen

und Zielgruppen umzusetzen.
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Abstract: Accidents are one of the most important public health concerns because of their high
prevalence and considerable health outcomes. Although higher education institutions (HEIs) play an
important role in health promotion and disease prevention, accidents are rarely investigated in this
setting. Therefore, the aim of the present study was to address this gap by analyzing the frequency
and characteristics of employee and student accidents at HEIs in Rhineland-Palatinate, Germany. A
dataset of all accidents that happened to employees and students at HEIs in Rhineland-Palatinate
from December 2014 to December 2019 and the characteristics of these accidents was provided by
the responsible statutory accident insurance (Accident Insurance Fund of Rhineland-Palatinate).
Modified thousand-men quotas (the rate of injuries per 1000 people) were calculated to investigate
the differences in frequencies and characteristics of accidents between employees and students, as
well as between institutions. A total of 3810 accidents (n = 1326; 34.8% work and n = 2484; 65.2%
commuting) were reported, of which 426 involved employees and 3384 involved students. The
frequency and characteristics of the accidents varied between employees and students, as well as
between institutions. Sports programs at HEIs for example imply high risks for unintentional injuries
especially for students (as they make up the majority of participants). Other main findings are that
medical students, as well as students of subjects including laboratory work, are at a higher risk to
experience study-related accidents whereas employees seem to be at a higher risk when working in a
technical field. The results call for the development of accident prevention concepts at HEIs and the
implementation of interventions in respective institutions and target groups.

Keywords: accident; injury; prevalence; traffic; student

1. Introduction
1.1. Definition and Prevalence of Accidents

In German law, the term “accident” is defined as a temporally limited incident that
externally affects the body and leads to death or damage to one’s health. Accidents are
grouped as either work or commuting accidents. A work accident happens as a result of
an insured occupation, whereas a commuting accident happens on an insured person’s
direct way to or from their place of occupation [1]. It has to be mentioned that, according
to this definition, the term work accident does not only refer to accidents that happen to
employees but also to accidents that happen to pupils and students, for example. It must
be stressed that the event of an accident is never intended.

As the World Health Organization (WHO) states [2], injuries take the lives of 4.4 million
people around the world each year and thus account for nearly 8% of all deaths. For people
aged between five and 29 years, three of the top five causes of death are injury related,
namely, road traffic injuries, homicide, and suicide. Millions of people each year experience
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non-fatal injuries, which must be treated professionally and often result in temporary or
even permanent disability, with the need for long-term physical and mental health care
and rehabilitation. For example, there has been a significant increase in road traffic injuries
in the African region since 2000, with an almost 50% increase in healthy life years lost [3].

Among other data related to peoples’ health status, health determinants, health care,
and accident and injury statistics for the European Union (EU) are collected by the European
Health Interview Survey (EHIS) [4]. The data include all EU member states, and the survey
is conducted every five years. Accident and injury statistics [5] focus on four aspects: deaths
from accidents, deaths from assault, the extent of accidents, and health care for injuries.
Accidents accounted for approximately one fifth or more of all deaths, peaking at 36% for
people aged between 20 and 24 years. The results of the EHIS in Germany for the years
2014 and 2015 showed that in the past 12 months, 8.6% of all adults in Germany suffered
injuries from accidents that required medical treatment. Young adults aged between 18 and
29 years were often involved in accidents that required medical attention, presenting an
18.1% accident injury rate over the past 12 months among men and a 9.8% accident injury
rate among women. Further gender-related differences in the prevalence of occupational
accidents were reported. In numerous male-dominated professions, such as the building
sector, the accident risk was higher [2].

A summary of data on German accidents, such as those that occurred (i) during
leisure time (3.9 million), (ii) at home (3.2 million), (iii) at school (1.3 million), (iv) at
work (1 million), and (v) in traffic (0.4 million), showed that around 9.37 million accidents
happened in Germany in 2015. Almost 24,600 of these resulted in death [6].

1.2. Public Health Relevance of Accidents

Because of their high prevalence and considerable health outcomes, accidents are one
of the most important public health concerns [7]. Injuries are common causes of mortality
and permanent disability in young people living in developed countries [8]. The WHO
states that most intentional and unintentional injuries can be prevented, highlighting that
public health, as a discipline, plays an important role in health promotion and accident
prevention. Injuries can be considered predictable, and there is elaborate scientific evidence
of what works to prevent them and address their consequences in various settings [2].
An example showing that even small investments of money can have major impacts on
prevention is mentioned in a WHO report about injuries and violence. It was shown that,
for example, every USD 1 invested in smoke detectors saves USD 65 in medical costs,
productivity loss, and property loss; in child restraints and bicycle helmets, it saves USD
29; and in in-home visitation, it saves USD 6 [3]. Furthermore, the social benefits of injuries
prevented through home modifications that prevent falls are estimated to be at least six
times the cost of intervention [9].

1.3. Higher Education Institutions as Settings of Public Health Relevance

Institutions of higher education are settings of public health relevance. Extraordinary
situations can be observed there, where two life-worlds exist: those of work and those of
study. The interaction of these two groups is highly essential to our future society. The
Ottawa Charter for Health Promotion in 1986 emphasized the importance of a supportive
environment to enable people to increase control over and improve their health. Therefore,
aside from other institutions, HEIs are tasked to create a supportive environment that
enables individuals to access information and acquire skills so that they can make healthy
life choices [10]. Based on the Ottawa Charter, the importance of higher education and
its local and global influence on the development of individuals, societies, and cultures
was stated in the Okanagan Charter in 2015 [11]. It highlights the interdependence of
the well-being of people, places, and our planet and concludes that HEIs are key parts of
systemic health promotion.

Among approximately 2.95 million students enrolled at German HEIs (winter term
2020-2021) [12], a considerable discrepancy has been observed in this collective’s accident
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data. Attempts have been made to raise awareness of study-related accidents, but only
a limited number of studies have dealt with this particular issue. Only a few studies
from other European countries describing accident rates among higher education students
can be found, and these typically use survey techniques. One of these surveys collected
information on students at three institutions in the UK in 2005 via a postal questionnaire.
The survey found that 18% (222 out of 1208 students) reported at least one injury requiring
medical attention in the last year. Injuries caused by physical activity were more likely to
be disabling than others were [8]. Another example is a survey-based analysis of traumatic
injuries among 617 randomly selected third-year higher education students in Finland, in
which 28.7% (177 out of 617) of the students reported 281 accidents in total, and 323 separate
injuries required medical treatment; only 0.5% of the accidents were classified as study-
related [13]. Another example is a multicenter cross-sectional health survey conducted
at 16 HEIs in North Rhine-Westphalia, Germany, in 2006 and 2007. It showed that 8.8%
(252 out of 2855) of the participants experienced an accident in the context of their studies.
Approximately 60% of the accidents occurred during study-related sports activities, and
25% were commuting accidents that happened on the students’ way to or from HEIs [14].

Regarding the identification of groups with a higher risk of encountering accidents
during their studies, cross-sectional anonymous surveys were carried out among medical
undergraduate students at the Charité Berlin in 2009 and 2019 to assess whether they
experienced needlestick and sharps injuries. In addition, an analysis of all needlestick and
sharps injuries reported to the accident insurer from 2007 to 2010 was performed in one
institution. This university is one of Germany’s major medical faculties and was educating
more than 7000 undergraduate medical students in 2010. The survey was completed by
2131 students in total. The results showed an injury rate of 21.4% per year (mean value),
with a rate of underreporting of more than 50%. The study concluded that undergraduate
medical students are at a high risk of suffering from needlestick and sharps injuries. It
emphasized the importance of using safe instruments and following university instructions
to prevent such injuries [15]. A total of 101,712 medical students in winter term 2020-
2021 [16], accounting for about 1/29 of the 2.95 million students enrolled at German HEIs,
are an important group to examine; however, the remaining 28/29 of these students must
be investigated to create effective programs for health promotion and the prevention of
study-related injuries.

There is a more recent study in one institution of higher education, the Johannes
Gutenberg University Mainz (JGU), which is the largest university in Rhineland-Palatine,
Germany. The study is the only one to date that uses objective accident data. These data
were provided by the Accident Insurance Fund of Rhineland-Palatinate and indicated that
there were 1285 study-related accidents among students at the JGU from December 2012
to December 2018. The study also revealed that students in the medical faculty, chemistry
faculty, pharmaceutical sciences, and geography and geosciences, as well as students who
participate in study-related sports activities, administered by the General University Sports
Department had a significantly higher proportion of work accidents in the context of their
studies [17].

The other group on which this study focuses is employees at HEIs, who are subdi-
vided into two. The first group consists of science support staff working in the fields of
management and technical support. The second consists of employees in the field of science
who are in teaching positions [18]. It is important to differentiate between these two types,
as their occupational tasks involve different accident risks.

While there has been no study that focused on science support staff and their injury
rates, a few studies have examined groups of schoolteachers. This might be comparable
to the group of employees at HEIs occupying teaching positions. An analysis of accident
registration forms, for example, described the workplace accidents involving teaching
staff in Rhineland-Palatinate during the academic years of 2012-2013 and 2013-2014 [19].
During these years, 847 workplace accidents were reported, and women and younger
teachers were identified as high-risk groups. Another study in Spain analyzing all teachers’
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accidents recorded from 2003 to 2018 (a total of 136,702) showed that the most important
factors contributing to a higher risk of suffering a neck injury in the context of commuting
accidents by car were having female sex, being under 45 years of age, being in the first
month of teaching, and belonging to a public school without risk assessment [20]. However,
conclusions on science employees at HEIs cannot be drawn from this information. The
examples presented indicate the great heterogeneity in the assessment of study-related
accidents at HEIs and in the classification of the individuals involved (whether students
or employees). The identification of groups with a higher risk of experiencing accidents
throughout their studies has rarely been pursued, either internationally or nationally.
Therefore, access to the accident rates of a larger population, such as the German federal
state of Rhineland-Palatinate, might be pioneering to determine high-risk groups at HEIs
and can be a valid foundation for fostering better health promotion activities at campuses
of higher education. Furthermore, given the heterogeneity in assessing accident rates, this
study used the modified thousand-men quota (mTMQ) [19] to calculate the relative overall
frequency of accidents and enable comparability in the assessment of information.

1.4. Aims of the Study and Research Questions

To address the above-mentioned knowledge gap, this study aimed to: (i) calculate
for the first time the relative overall frequency of accidents involving employees and
students at HEIs in Rhineland-Palatinate, Germany; (ii) investigate differences in the
relative overall frequency of accidents between employees and students; (iii) examine
differences in the relative overall frequency of accidents and the distribution of work and
commuting accidents between different HEIs; and (iv) explore the differences between
employees and students and further sociodemographic factors in terms of the relative
frequency of work and commuting accidents.

This information may be useful to determine particular institutions and groups that
are at risk, thus helping in the development of health promotion concepts and the imple-
mentation of appropriate interventions.

2. Materials and Methods
2.1. Basic Population

The German state of Rhineland-Palatinate has a great variety of HEIs. Consisting
of state-run and private universities, as well as extramural research facilities, the higher
education landscape of Rhineland-Palatinate covers a wide range of the technical, scientific,
and humanistic spectrum [21]. There are five universities in Rhineland-Palatinate: the JGU
(uniting almost all academic disciplines under one roof, including the Mainz University
Medical Center, the Mainz Academy of Fine Arts, the Mainz School of Music, and the
Faculty of Translation Studies, Linguistics, and Cultural Studies in Germersheim), the Tech-
nical University Kaiserslautern, the University Koblenz-Landau (mainly providing teacher
training but also including the humanities, cultural studies, and natural and computer
sciences in its academic profile), the Trier University (mainly covering social studies), and
the German University of Administrative Sciences Speyer.

In addition, the state has seven universities of applied sciences: the Bingen Technical
University of Applied Sciences, offering degree courses in engineering, information and
communications technology, and life sciences; the University of Applied Sciences Kaiser-
slautern, mainly providing courses in the engineering and science fields; the University of
Applied Sciences Koblenz, which has a variety of faculties in the social and technical or
administrative departments; the Ludwigshafen University of Business and Society, cov-
ering a range of degree programs in the fields of business management, social work, and
healthcare; and the University of Applied Sciences Mainz, with its network of three schools
of design, engineering, and business. Finally, the Trier University of Applied Sciences, with
its three campuses offering diverse educational programs, such as engineering, economics,
law, and design environmental studies, and the University of Applied Sciences Worms,
with both business administration and technical bachelor’s and master’s study programs,
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are also universities of applied sciences. Additionally, there is the Catholic University of
Applied Sciences Mainz, which offers courses in the fields of social work and social sciences,
practical theology, and healthcare and nursing.

2.2. Dataset

The dataset for this work was provided by the Accident Insurance Fund of Rhineland-
Palatinate (Unfallkasse Rheinland-Pfalz). Together with 15 other local accident insurance
funds, it makes up the German statutory accident insurance. The German social security
system is composed of four obligatory insurances. One of these is the German Statutory
Accident Insurance (Deutsche Gesetzliche Unfallversicherung), which ensures that employ-
ees, children, and students are insured during their activities at the workplace and their
places of education. In the event of a commuting accident or an accident at work resulting
in the inability to work, treatment by a doctor, or even death, the institution is required
to report the accident to its relevant local accident insurance fund [22]. As the current
study focused on the work and commuting accidents of employees and students at HEIs
in Rhineland-Palatinate, the Accident Insurance Fund is the only insurance fund consid-
ered. The dataset provides information about all reported accidents in such institutions in
Rhineland-Palatinate from December 2014 to December 2019. The dataset did not include
any personally identifiable information (e.g., name, birthday, or exact date of the accident)
to protect the privacy of the insured persons. The following variables were analyzed in
this study: (i) gender (f/m), (ii) age, (iii) category of persons (students/employees), (iv)
institution, (v) type of accident (work or commuting), (vi) general reason for the accident
(e.g., injured by falling or by mechanical impact), and (vii) specific reason for the accident
(e.g., failed rotation or colliding with someone). Formal approval by the local ethical com-
mittee was not required, given that the anonymous dataset was provided by the Accident
Insurance Fund of Rhineland-Palatinate.

2.3. Statistical Analysis

The results presented in this paper are mostly descriptive. The total number of
accidents and their types (work or commuting accidents) among employees and students
at HEIs in Rhineland-Palatinate from December 2014 to December 2019 are presented. The
general and specific reasons for the accidents are also differentiated. These characteristics
are presented as absolute numbers and relative percentages. To test categorical variables
for statistically significant differences, Chi? tests (p-values were Bonferroni adjusted if cross
tables exceeded a 2 x 2 size, by calculating alpha-values as p = 0.05/number of tests) were
calculated. Analyses of variance (ANOVA) were used to assess differences for continuous
variables in specific subgroups. Requirements (Chi? Test: expected frequencies for cells > 1,
expected frequencies > 5 for more than 80% of the cells. ANOVA: normality, outliers,
homoscedasticity) for the conduction of the respective analysis methods were tested and
met. In addition, the mTMQ [19] was calculated considering the mean basic population of
each institution. To assess the number of employees and students at each institution, the
study used the data collected by the Federal Office of Statistics Rhineland-Palatinate [23,24].
Statistical reports from 2014 to 2019 present the detailed data on employees and enrolled
students for each HEI in the state, which are summarized in Table S2 (Supplementary
Materials). If there was missing information, the responsible staff of the certain institution
were contacted, and the missing numbers were obtained. The mean basic population
throughout the five-year period was calculated to determine the mTMQ for the entire
period from December 2014 to December 2019. Because the years of 2014, 2015, 2019
and 2020 have not been completely reported, the sum of the number of winter terms in
academic years 2014-2015 and 2019-2020 was divided by two to identify the mean number
of students enrolled throughout the total five years’ worth of data. In this way, the mean
value of the two winter terms that were not recorded completely in the dataset provided by
the Accident Insurance Fund of Rhineland-Palatinate was identified. There were records
of only one month in 2014 and 11 months in 2019. The results were added up with the
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number of enrolled students from the winter terms in academic years 2015-2016, 20162017,
2017-2018, and 2018-2019. In the next step, this sum was divided by five (because there was
a total of five years considered in the dataset). The results represent the mean number of
enrolled students from December 2014 to December 2019. The mean number of employees
from December 2014 to December 2019 was calculated using the same method, again by
first determining the mean value for the years of 2014 and 2019. This number was then
added up with the numbers of employees in 2015, 2016, 2017, and 2018 and then divided
by five.

The mTMQ describes the rate of injuries per 1000 employees or 1000 students from
December 2014 to December 2019. It was calculated using the following formula:

mTMQ = (a - 1000)/n.

In sum, the total number of accidents (denoted as a) during this period was added up,
multiplied by 1000, and then divided by the average number of employees or students at
the institution during the five-year period (denoted as n).

3. Results

The total number of reported study-related accidents from December 2014 to December
2019 was 3810. Employees were involved in 426 of these, and the remaining 3384 accidents
involved higher education students. As shown in Table 1, a total of 1326 (34.8%) accidents
were commuting related, whereas 2484 (65.2%) were work accidents. For employees, 128
(30.1%) accidents were commuting related, whereas 298 (69.9%) were work accidents. For
higher education students, 1198 (35.4%) accidents were commuting related, whereas 2186
(64.6%) were work accidents. The results of the Chi? Test showed that there was a significant
difference between the type of accident (commuting vs. work) and the category of person
(employees vs. students), X (1, N = 3810) = 4.78, p = 0.03. Significant differences were found
too between the types of accident and gender (female vs. male), x2 (1, N = 3810) = 95.80,
p < 0.001. The results of an ANOVA revealed no significant differences in the mean values
of age at the time of accident (N for the ANOVA was slightly reduced due to missing
values) when the type of accident was used to divide into subgroups: F(1, 3806) = 1.29,
p =0.26.

Table 1. Accident data and sample characteristics.

Total Sample Age at the Time of TypeNof( :Z;iident
N (%) Accident
M + SD Commuting Work
3810 (100%) 253 +72 1326 (34.8%) 2484 (65.2%)
Category of person
Employee 426 (11.2%) 377 +128 128 (30.0%) 298 (70.0%)
Student 3384 (88.8%) 237 £4.0 1198 (35.4%) 2186 (64.6%)
Gender
Female 2021 (53.0%) 251473 847 (41.9%) 1174 (58.1%)
Male 1789 (47.0%) 254 +70 479 (26.8%) 1310 (73.2%)

* Percentages as a proportion of the respective columns of the total sample.

The calculated modified thousand-men quotas (mTMQs) for the different HEIs are
shown in Figure 1 and Table S3. It can be seen that the numbers differ between the
different HEIs, as well as between employees and students. The calculations enabled
the identification of particular institutions with higher risks of accidents for employees
and students. The obtained results revealed the following two HEIs to have the highest
accident rate of either employees or students. It needs to be mentioned that the dataset

11



Dissertationsartikel

Int. J. Environ. Res. Public Health 2023, 20, 2462

7 0f19

Institution

Johannes Gutenberg-University Mainz (+medical college)

provided can only help us observe and suggest where the focus on risk groups should be
and a final claim cannot be made. At the German University of Administrative Sciences
Speyer, there were 11.79 injuries per 1000 employees from December 2014 to December 2019.
Regarding students’ injury rates, the University of Koblenz-Landau had the highest rate,
with 8.2 injuries per 1000 students within that period of time. Furthermore, we examined
the accident characteristics of the three institutions with the highest mTMQ (Figure 1).
These were the German University of Administrative Sciences Speyer, the University of
Applied Sciences Trier, and the University of Applied Sciences Kaiserslautern for employee
accidents and the University of Koblenz-Landau, Technical University Kaiserslautern, and
the JGU for student accidents.

University of Trier
University of Koblenz-Landau
Technical University Bingen

Catholic University Mainz

Technical University Kaiserslautern
University of Applied Sciences Worms
University of Applied Sciences Ludwigshafen
University of Applied Sciences Mainz
University of Applied Sciences Koblenz
University of Applied Sciences Trier
University of Applied Sciences Kaiserslautern

German University of Administrative Sciences Speyer

students

=
N

4 6 8 10 14

o
N

modified thousand-men quota

W employees

Figure 1. Modified thousand-men quotas (mTMQs) of employees and students from December
2014 to December 2019 for the different institutions. The mTMQ describes the rate of injuries per
1000 employees or 1000 students by adding up the total number of accidents during this period,
multiplying this by 1000, and then dividing the result by the average number of employees or
students at the institution during the five-year period.

3.1. University Students

Referring to the characteristics of students” accidents in Tables 2—4, a major result is
the high incidence of injuries due to falling in the context of work accidents.

At the University of Koblenz-Landau, 665 accidents were reported by students from
December 2014 to December 2019. For example, work accidents accounted for 61% (n = 403)
of these, and the main general reason (n = 213; 52.9%) was injuries by falling. Two hundred
sixty-two (39.0%) of the students’ accidents were reported as commuting related, mostly
with the general reason of injuries by a bump or hit (n = 163; 62.2%). In Table 2 you can find
more information about the specific accident data of the University of Koblenz-Landau.
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Table 2. Characteristics of students” accidents at the University of Koblenz-Landau.

Institution

Type of Accident

General Reason for the Accident

Specific Reason for the Accident

Work *
(N =403; 61%)

University of
Koblenz-Landau
(N = 665; 100%)

Injured by falling
(N =213; 52.9%)

Twisting one’s ankle (N = 118; 55.4%)

Falling, tripping (N = 40; 18.8%)

Failed rotation (N = 29; 13.6%)

Slipping (N = 20; 9.4%)

Falling off something (N = 4; 1.9%)

Failed jump (N =2; 0.9%)

Injured by a bump/hit
(N =129; 32.0%)

Getting hit by something (N = 68; 52.7%)

Ramming something (N = 27; 20.9%)

Colliding with someone/something
(N =24; 18.6%)

Getting hit/kicked/scratched by someone
(N =7; 5.4%)

Getting pushed over by
someone/something (N = 2; 1.6%)

Somersaulting (N = 1; 0.8%)

Injured by mechanical impact
(N =35; 8.7%)

Cutting damage/stab injuries
(N =12; 34.3%)

Others (N = 12; 34.3%)

Squeezing oneself (N = 8; 22.8%)

Getting bit (N = 3; 8.6%)

Injured because of incorrect
loading (N = 16; 4.0%)

Failed landing (N = 16; 100%)

Others (N = 6; 1.5%)

Getting caught in something (N = 6; 100%)

Injured by physical, chemical, or
biological impact (N = 4; 0.9%)

Damage through hazardous substances (N
=3;75.0%)

Burning oneself (N = 1; 25.0%)

Commuting
N =262 (39%)

Injured by a bump/hit
(N =163; 62.2%)

Colliding with someone/something
(N =142; 87.1%)

Ramming something (N = 14; 8.6%)

Getting hit by something (N = 3; 1.8%)

Somersaulting (N = 3; 1.8%)

Getting hit/kicked/scratched by someone
(N =1;0.6%)

Injured by falling
(N =93; 35.6%)

Falling, tripping (N = 48; 51.6%)

Slipping (N = 25; 26.9%)

Twisting one’s ankle (N = 18; 19.4%)

Falling off something (N = 1; 1.1%)

Failed rotation (N = 1; 1.1%)

Injured by mechanical impact
(N =3;1.1%)

Squeezing oneself (N = 3; 100%)

Others (N = 3; 1.1%)

Getting caught in something (N = 3; 100%)

* Significant difference between the number of work and commuting accidents in Chi?-Test using a 1:1 ratio as
expected values, p < 0.001.
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At Technical University Kaiserslautern, whose data are presented in Table 3, a total
of 406 accidents were reported by students from December 2014 to December 2019. Work
accidents comprised 79% (n = 321) of these, and the main general reason (n = 138; 43.0%)
was again injuries by falling. Of the students’ accidents, 85 (21.0%) were reported as
commuting related, mostly with the general reason of injuries by a bump or hit (n = 43;
50.6%). Further information is documented in Table 3.

Table 3. Characteristics of students’ accidents at Technical University Kaiserslautern.

Institution

Type of Accident

General Reason for the
Accident

Specific Reason for the Accident

Technical
University
Kaiserslautern
(N = 406; 100%)

Work *
(N =321; 79%)

Injured by falling
(N =138; 43.0%)

Twisting one’s ankle (N = 66; 47.8%)

Falling, tripping (N = 49; 35.5%)

Failed rotation (N = 12; 8.7%)

Slipping (N = 6; 4.3%)

Failed jump (N = 3; 2.2%)

Falling off something (N = 2; 1.5%)

Injured by a bump /hit
(N =76;23.7%)

Getting hit by something (N = 32; 42.1%)

Ramming something (N = 15; 19.7%)

Colliding with someone/something (N = 15; 19.7%)

Getting hit/kicked/scratched by someone
(N =9;11.8%)

Getting pushed over by someone/something
(N =4; 5.3%)

Somersaulting (N = 1; 1.3%)

Injured by mechanical impact
(N = 66; 20.6%)

Cutting damage/stab injuries (N = 42; 63.7%)

Squeezing oneself (N = 7; 10.6%)

Others (N = 17; 25.8%)

Injured by
physical/chemical/biological
impact (N = 30; 9.3%)

Damage through hazardous substances
(N = 26; 86.7%)

Burning oneself (N = 2; 6.7%)

Damage through disease vectors (N = 1; 3.3%)

Damage through electricity (N = 1; 3.3%)

Injured because of incorrect
loading (N =7; 2.2%)

Failed landing (N = 7; 100%)

Others (N = 4; 1.2%)

Getting caught in something (N = 4; 100%)

Commuting
(N = 85; 21%)

Injured by falling
(N =42;49.4%)

Falling, tripping (N = 28; 66.7%)

Twisting one’s ankle (N = 9; 21.4%)

Slipping (N = 5; 11.9%)

Injured by a bump/hit
(N = 43; 50.6%)

Colliding with someone/something (N = 34; 79.1%)

Ramming something (N = 5; 11.6%)

Getting pushed over (N = 1; 2.3%)

Getting hit/kicked /scratched by someone
(N =1;2.3%)

Getting hit by something (N = 1; 2.3%)

Somersaulting (N = 1; 2.3%)

* Significant difference between the number of work and commuting accidents in Chi?-Test using a 1:1 ratio as
expected values, p < 0.001.
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At the JGU, a total of 771 accidents were reported by students from December 2014 to
December 2019. The data is represented in Table 4 and shows, among other things, that
work accidents comprised 85.6% (n = 660) of all accidents reported, and the main reason
(n =279; 42.3%) was injuries by falling. A total of 111 (14.4%) accidents were reported as
commuting related, mostly with the general reason of an injury by falling (n = 65; 58.6%).

More results are presented in Table 4.

Table 4. Characteristics of students” accidents at Johannes Gutenberg University Mainz.

Institution

Type of Accident

General Reason for the
Accident

Specific Reason for the Accident

Johannes
Gutenberg
University
Mainz

(N =771; 100%)

Work *
(N = 660; 85.6%)

Injured by falling
(N =279; 42.3%)

Twisting one’s ankle (N = 132; 47.3%)

Falling, tripping (N = 59; 21.1%)

Failed rotation (N = 58; 20.8%)

Slipping (N = 15; 5.4%)

Failed jump (N = 8;2.9%)

Falling off something (N = 7; 2.5%)

Injured by mechanical
impact (N = 151; 22.9%)

Cutting damage/stab injuries (N = 122; 80.8%)

Others (N = 24; 15.9%)

Squeezing oneself (N = 2; 1.3%)

Getting bit (N = 2; 1.3%)

Damaged by an explosion (N = 1; 0.7%)

Injured by a bump /hit
(N = 148; 22.4%)

Getting hit by something (N = 71; 48.0%)

Colliding with someone/something (N = 40; 27.0%)

Ramming something (N = 28; 18.9%)

Getting hit/kicked/scratched by someone (N = 6; 4.1%)

Somersaulting (N = 2; 1.4%)

Getting pushed over (N = 1; 0.7%)

Injured by physi-
cal/chemical/biological
impact (N = 59; 8.9%)

Damage through hazardous substances (N = 35; 59.4%)

Damage through disease vectors (N = 13; 22.0%)

Burning oneself (N = 11; 18.6%)

Others (N = 12; 1.8%)

Getting caught in something (N = 11; 91.7%)

Strangulation (N = 1; 8.3%)

Injured because of incorrect
loading (N = 11; 1.7%)

Failed landing (N = 10; 90.9%)

Failed lifting (N = 1;9.1%)

Commuting

N =111 (14.4%)

Injured by falling
(N = 65; 58.6%)

Falling, tripping (N = 31; 47.7%)

Slipping (N = 18; 27.7%)

Twisting one’s ankle (N = 15; 23.1%)

Failed rotation (N = 1; 1.5%)

Injured by a bump/hit
(N = 45; 40.5%)

Colliding with someone/something (N = 36; 80.0%)

Ramming something (N = 5; 11.1%)

Somersaulting (N = 4; 8.9%)

Injured by mechanical
impact (N = 1; 0.9%)

Cutting damage/stab injuries (N = 1; 100%)

* Significant difference between the number of work and commuting accidents in Chi?-Test using a 1:1 ratio as
expected values, p < 0.001.

15



Dissertationsartikel

Int. J. Environ. Res. Public Health 2023, 20, 2462 11 0f 19

3.2. Employees
From the data on employees’ accident characteristics, as summarized in Table 5,

12 accidents were reported by employees at the German University of Administrative
Sciences Speyer from December 2014 to December 2019. Work accidents accounted for
58.3% (n =7) of these, and the main general reason (n = 5; 71.4%) was injuries by falling.

Table 5. Characteristics of employees’ accidents for the three institutions with the highest modified
thousand-men quotas.

Institution Type of Accident General Reason for the Accident Specific Reason for the Accident
Falling, tripping (N = 2; 40.0%)
Injured by falling (N = 5; 71.4%) Twisting one’s ankle (N = 2; 40.0%)

Work ™ Slipping (N = 1; 20.0%)
(N =7;58.3%) . A 1470 - 1000,

German Injured by mechanical impact (N = 1;14.3%)  Squeezing oneself (N = 1; 100%)

University of - - - - -

Administrative ‘In]ured by physncalo/chemlcal/blologlcal Burning oneself (N = 1; 100%)

Sci impact (N = 1; 14.3%)

ciences
Speyer Falling, tripping (N = 2; 50.0%)

(N =12;100%)

Commuting
(N = 5; 41.7%)

Injured by falling (N = 4; 80.0%)

Slipping (N = 1; 25.0%)

Falling off something (N = 1; 25.0%)

Injured by a bump /hit
(N =1;20.0%)

Colliding with someone/something (N = 1; 100%)

University of
Applied Sciences
Trier

(N = 18; 100%)

Work ™
(N =13;72.2%)

Getting hit by something (N = 4; 66.7%)

Injured by a bump /hit e . - . o

(N = 6; 46.2%) Colliding with someone/something (N = 1; 16.7%)
Ramming something (N = 1; 16.7%)

Injured by falling Falling, tripping (N = 2; 66.7%)

(N =3;23.1%)

Slipping (N = 1; 33.3%)

Injured by mechanical impact (N = 3; 23.1%)

Cutting damage/stab injuries (N = 2; 66.7%)

Others (N = 1; 33.3%)

Injured by physical/chemical /biological
impact (N = 1;7.6%)

Damaged by radiation (N = 1; 100%)

Commuting

(N =5; 27.8%)

Injured by a bump /hit
(N = 4; 80.0%)

Colliding with someone/something (N = 4; 100%)

Injured by falling
(N =1;20.0%)

Falling, tripping (N = 1; 100%)

University of
Applied Sciences
Kaiserslautern
(N =13;100%)

Work ™
(N =7;53.8%)

Injured by physical/chemical /biological
impact (N = 3; 42.9%)

Damage through hazardous substances (N = 3;
100%)

Injured by mechanical impact (N = 3; 42.9%)

Cutting damage/stab injuries (N = 1; 33.3%)

Squeezing oneself (N = 1; 33.3%)

Others (N = 1; 33.3%)

Injured by falling (N = 1; 14.2%)

Twisting one’s ankle (N = 1; 100%)

Commuting
(N = 6; 46.2%)

Injured by falling (N = 3; 50.0%)

Failed rotation (N = 1; 33.3%)

Twisting one’s ankle (N = 1; 33.3%)

Slipping (N = 1; 33.3%)

Injured by a bump /hit (N = 3; 50.0%)

Colliding with someone/something (N = 3; 100%)

" non-significant difference between the number of work and commuting accidents, p = 0.05 level, in Chi2-Test
using a 1:1 ratio as expected values.

At the University of Applied Sciences Trier, a total of 18 accidents were reported by
employees from December 2014 to December 2019. Work accidents accounted for 72.2%
(n = 13) of these, and the main general reason (n = 5; 71.4%) was injuries by a bump or hit
(n = 6;46.2%).
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At the University of Applied Sciences Kaiserslautern, a total of 13 accidents were
reported by employees from December 2014 to December 2019. Work accidents accounted
for 53.8% (n = 7) of these, and the main general reason was being injured by physical,
chemical, or biological impact (n = 3; 42.9%). All these cases involved damage through
hazardous substances (n = 3; 100%). Another three of the reported work accidents (42.9%)
occurred because of a mechanical impact. Of the work accidents at the University of Applied
Sciences Kaiserslautern, 14.2% (n = 1) were reported as injured by falling, specifically an
employee who twisted their ankle. A total of 46.2% (n = 6) were commuting accidents, and
50.0% (n = 3) of these were classified as injured by falling. Three employees (50.0%) were
involved in commuting accidents because of injuries by a bump or hit; more precisely, they
collided with someone or something.

A Chi? Test (2 x 13 matrix with Bonferroni adjusted p-values to counter effects of type
I error accumulation) for type of accident (work vs. commuting) and institutions showed
that significant differences in type of accidents were only found at the Johannes Gutenberg
University Mainz and the University of Applied Sciences Kaiserslautern.

4. Discussion

This study aimed to gain more information about the relatively understudied topic
of accidents (injuries) reported among adult employees and students in higher education
institutions (HEISs). In particular, this was done by calculating for the first time the relative
overall frequency of accidents involving employees and students at HEIs in Rhineland-
Palatinate, Germany, to investigate the differences between the two groups. Another aim
was to examine the relative overall frequency of accidents and the distribution of work
and commuting accidents between different HEIs, as well as between their employees
and students. This study used data on accidents provided by the Accident Insurance
Fund of Rhineland-Palatinate (Unfallkasse Rheinland-Pfalz), through which we calculated
the modified thousand-men quota (mTMQ) for the different HEIs and their groups of
employees and students.

4.1. Socio-Demographic Insights

In general, we can say that more accidents involving students have been reported than
accidents involving employees. However, we believe that this result is only consequential,
as the total number of students at the HEIs covered in the present paper is always higher
than the total number of employees.

Furthermore, there were slightly more women than men involved in study-related
accidents. The percentage of women at HEIs has increased over the last few years (in
2020, 52.5% of the new students enrolled at German HEIs were women) [25], and the
majority of employees are women as well (accounting for 54.1% of the total staff at German
HEISs) [25]. Therefore, we could draw the conclusion that it is only consequential to have
more accidents reported by women.

Nevertheless, we could also call into question whether women might be at a greater
risk, as our study showed that females had a significantly higher risk to experience commut-
ing accidents. While several studies of unintentional injuries in children and adolescents
reveal boys to suffer unintentional injuries more frequently than girls do [26,27], there have
been studies that reveal female young adults to be at a higher risk than male ones. An Ital-
ian study used data on recognized commuting while walking injuries in the industrial and
service sectors recorded by the Italian National Institute for Insurance against Accidents
at Work from 2014 to 2018; the study found that during the years examined, commuting
while walking injuries occurred three times more often among women, with an increasing
incidence over the years and by age [28]. An older study from Spain obtained similar
results, analyzing a total of 266,646 traffic-related injuries and 168,129 nontraffic-related
injuries from 2006 to 2010. The study also found that commuting-related accident rates
were higher among women than men for both traffic- and nontraffic-related injuries [29].
However, as mentioned above, we cannot draw a final conclusion whether women might
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be at a higher risk or whether it is only a consequence of women making up the majority of
students. Therefore, discussing a gender-oriented prevention approach at HEIs might be
important because, as our dataset showed, we cannot exclude the possibility of women
being at a greater risk of being involved in study-related accidents, especially commuting
accidents. In contrast to that, we could also reveal a significant difference of males having a
higher risk for work accidents. This might be a consequence of more males than females
studying and working in engineering and technical fields which normally includes working
with several types of machines. However, as the topic and definition of gender are currently
fluid, a concept such as gender-oriented prevention might not be future proof at all.
Another noteworthy result regarding the socio-demographic variables might be that
the age range of employees and students is not as far apart as one might have expected. A
reason could be that many students have part-time jobs at the university, such as helping
out at the library or doing research for their faculty. However, with a mean age of 37.7 years,
the employee group might still cover mostly full-time staff. Regarding the age range of
students going up to 55 years, mature students needed to be considered as well. Although
they represent a minority in the student group, they might usually have more life and
work experiences and more qualifications than adolescents, which might be a possible
explanation for this collective to be less at risk of suffering study-related accidents. However,
our study could not show a significant association between age and the type of accident.
Further investigation needs to be done concerning the issue of mature students. However,
as in terms of age, the collective of employees might be more representative for the collective
of mature students, certain arguments for their risk to be higher than those of younger
might apply as well. One example could be age as a risk factor for falls and falls with
serious outcomes on ones’ health (as mentioned in Section 4.2.2). Due to a lack of more data
on this particular collective and its small total number in our dataset, a final conclusion
cannot be drawn. Furthermore, our results showed that different HEIs seemed to have
different accident risks, and employee and student groups did not seem to have equal risks.

4.2. Work Accidents
4.2.1. Students
Sports

There were twice as many reported work accidents as commuting accidents in the
student group. In particular, the numbers of reported accidents at the University of Koblenz-
Landau, Technical University Kaiserslautern, and the JGU were striking. At the University
of Koblenz-Landau, injuries by falling accounted for more than half of all reported work
accidents; injuries by falling also accounted for the majority of work accidents at Technical
University Kaiserslautern (138 of 321 work accidents within the five-year period presented)
and the JGU (279 of 660 work accidents within the five-year period presented), respectively.
The second leading reason for work accidents at two of the institutions was injuries by a
bump or hit (almost a third of all work accidents at the University of Koblenz-Landau and
almost one fourth of all work accidents reported at the Technical University Kaiserslautern),
which were also the third leading reason for work accidents at the JGU (narrowly beaten
by injuries by mechanical impact with 151 injuries versus 148 injuries by bump or hit).

Regarding the more specific reasons for accidents (i.e., twisting one’s ankle or falling
or tripping in the case of injuries by falling and getting hit by something or colliding
with someone/something) and based as well on the accident descriptions (included in
the dataset provided but not further encoded and thus not further mentioned elsewhere),
we can conclude that the majority of these work accidents happened in the context of
HEIs’ sports programs. This conclusion is supported by the results of previous studies
based on student surveys [13,14]. These insights show that there is an urgent need for
prevention programs concerning sports injuries. A national survey in the Netherlands
using a computer-assisted telephone survey on sports injuries and sports participation
from 2000 to 2005 showed that sports participation was associated with 1.5 million injuries
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per year. Of these, 50% had to be treated medically. The injuries accounted for two thirds
of all direct and indirect costs (EUR 400 million) [30].

These results might be helpful as a guide for prevention programs focusing on certain
sports and for ensuring that participants have a full understanding of the sport and its
dangers. As sports programs at universities are normally provided per semester, students at
HEISs are given the chance to try out new and different types of sports. This also implies the
risk of rather careless behavior; one might not focus much on a sport’s safety instructions,
as opposed to one who has been engaged with the sport for years, as they only intend to
practice for half a year. It would be important for the prevention initiatives of HEI sports
programs to tackle this problem and create awareness of safety between experienced and
non-experienced sportsmen.

Needlestick Injuries

The second leading cause of work accidents at the JGU was injuries by mechanical
impact. For the two other HEIs discussed, it was the third leading cause of work acci-
dents. The JGU is the only institution of the three that provides medical education, which
apparently implies a higher risk of students suffering from needlestick injuries (NSIs).
Previous studies have identified medical students as a group with a higher risk, similar to
an anonymous electronic survey among surgical personnel, which showed that 22% of all
surveyed medical students had a history of NSIs [31].

Comparable results were observed in a study of study-related work and commuting
accidents among students at the JGU, revealing that medical students have an increased
risk for study-related work accidents. Almost three quarters of all accidents that occurred
among medical students were NSIs [17]. Another cross-sectional anonymous survey was
carried out among 2131 medical undergraduate students at the Charité Berlin in 2009 and
2019 to assess whether they had experienced NSIs. The study concluded that undergrad-
uate medical students were at a high risk of suffering from NSIs, thus emphasizing the
importance of using safe equipment and following safety instructions to prevent NSIs [15].
A cross-sectional study conducted in 2012 and 2013 at Hormozgan University of Medical
Sciences (Iran) additionally found that the major mechanism of injury was by damaging
vein puncture [32]. All the reported findings of other groups support our results and
demonstrate that NSIs are common among medical students.

Injuries in a Lab Setting

Injuries by mechanical impact do not occur to medical students only; they also have a
high prevalence at HEIs that do not offer medical education. Therefore, we need to identify
other student groups at risk. Regarding the educational programs at the University of
Koblenz-Landau and Technical University Kaiserslautern (as well as at the JGU), subjects
in the fields of chemistry, pharmaceutical sciences, geography, and geosciences are also
offered. Evidently, part of the studies in these disciplines takes place in the lab and partially
includes working with sharp objects, such as syringes or objects made of glass that are
prone to break easily. This might explain the higher prevalence of injuries caused by
mechanical impact.

Furthermore, injuries by physical, chemical, or biological impact are common causes
of accidents in the lab as a working environment. The accidents reported at the JGU
and Technical University Kaiserslautern support this finding, with the discussed injuries
being the fourth most common reason for work accidents. The main reasons for injuries
by physical, chemical, or biological impact were damage through hazardous substances
and burning oneself. Labs in academic settings were assessed in 1986 as having higher
accident rates than others [33,34]. However, the assessment of study-related accidents,
in particular, is rather underrepresented. The evaluation of laboratory-related injuries
at Iowa State University from 2001 to 2014 revealed that students (in this case, a group
comprising graduate assistants and student employees) were the most frequently injured
group, accounting for 40.9% of all laboratory-related injuries. In addition, the analysis of
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the dataset identified lacerations as one of the most prevalent injury types, 74.4% of which
were attributed to glassware breaking during lab work [35]. These results support the
findings of the current study.

The above results should be a call to take action toward limiting these types of injuries.
Increasing safety awareness in this context is important. Taking safety steps before starting
to work and experiment, such as using appropriate containers and inspecting glassware
to ensure that it is not cracked or broken, can have a major impact on the prevention
of lab accidents. Support and teaching staff need to stress the importance of safe work
and encourage students to refresh their knowledge of safety rules regularly. A similar
conclusion was drawn by Walters et al. (2017); there is a need to improve awareness of
chemical laboratory safety among students; further education and training on this should
be part of students’ studies [36].

4.2.2. Employees

In total, work accidents have been reported twice as often as commuting accidents, es-
pecially in HEIs mainly offering programs in the engineering and scientific fields. The wide
field of engineering, for example, means working with different types of machines, which
might increase the risk of work accidents. This profile is consistent with the occurrence of
almost a third of all work accidents at the University of Applied Sciences Trier classified
as injuries by mechanical impact or by physical, chemical, or biological impact. For the
University of Applied Sciences Kaiserslautern, these categories accounted for six out of all
seven employees’ work accidents. Our results show that there is a significant association
between the person group (employees vs. students) and the type of accident (commuting
vs. work), revealing that significantly more employees experienced a work accident.

However, why do employees at the mentioned HEIs seem to be more at risk for work
accidents? In the higher education context, it is possible that the theoretical part of learning
and teaching sometimes outweighs the practical part; teaching staff might not be able to
keep up with practice as much as other employees, who focus more on practice and have
a relevant background. This study thus suggests a need to promote regular training and
provide information on how to create a safe working environment, which could also serve
as a good role model for students striving to work in the same field later in their career.

Employees injured by falling also accounted for a major part of the work accidents in
the accident reports of all three HEIs. Falls can result in fractures and other injuries, disabil-
ity, and fear, and they can trigger a decline in physical function and loss of autonomy [37].
According to the WHO, falls are the second leading cause of unintentional injury-related
deaths worldwide [38]. Age is one of the key factors for falls and falls resulting in serious
injuries [38]. Therefore, their prevention is important, especially for older employees. The
promotion of workplace safety regulations and safety programs needs to be stressed.

4.3. Commuting Accidents
4.3.1. Employees and Students

In addition to injuries by falling, the commuting accidents of employees at the German
University of Administrative Sciences Speyer, the University of Applied Sciences Trier, and
the University of Applied Sciences Kaiserslautern often involved injuries by a bump or hit.
More specifically, employees suffered from these accidents by colliding with someone or
something. We can see comparable results with the students. The most common causes of
commuting accidents for students were injuries by falling and by bumps or hits as well.
In addition to that, we were able to reveal students to have a significantly higher risk for
experiencing commuting accidents. We can discuss whether students might be showing a
less careful behavior in the context of commuting as they feel experienced and secure in
the context of cycling or driving (this will be further discussed in the paragraph below).
In contrast to that, students might behave more careful in the context of their study work
as they are probably not as experienced and therefore more consequently following safety
instructions.
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4.3.2. Non-Motorized Transport Commuting Options

In our dataset, there was no particular coding of whether the commuting accidents
were traffic-related or involved other reasons. A similar study on study-related accidents at
the JGU revealed that more than 40% of commuting accidents were cycling related [17]. As
this former study focused on student accidents only, this high number of cycling accidents
might not be consistent with employees” accident rates because employees might commute
by car more often than students do. However, in the following, we suppose that cycling
plays an important role in the prevention of commuting accidents and injuries for both
employees and students. A North American review of cycling trends showed that cycling
is concentrated in central cities, especially near universities [39]. As our data deal with
accident rates at HEISs, this circumstance is probably applicable to our study as well.

Clearly, the prevention of bicycle accidents is important to reduce physical injuries
and possibly serious injuries of the individuals concerned. A review of the medical records
of patients with cycling-related injuries who were admitted to Serlandet Hospital in Kris-
tiansand (Norway) between 2012 and 2014 showed, among other things, that fractures
and minor head injuries were most frequent. A total of 10% of cycling-related injuries
reported were considered severe and critical for the adult group, with four adults showing
significant sequelae after 12 months [40]. Such a study presented several starting points for
prevention that also apply to the present research. Incidents of head or neck injuries, for
example, could be reduced with a change in helmet policy. The positive effects of using
bicycle helmets have already been assessed in multiple studies and are not new in the field
of public health.

Preventing bicycle accidents is not only necessary to maintain people’s health but
also to prevent the subsequent burden of medical costs. A Belgian study about minor
accidents by bike (bicycle accidents not involving death or heavily injured individuals and
with possible hospital visits lasting less than 24 h) that used several electronic surveys
analyzed the economic costs of 118 accidents. On average, EUR 841 was the estimated total
economic cost, with 48% of the amount resulting from productivity loss. Furthermore, 27%
of the total costs were intangible, representing an important burden related to minor bicycle
accidents [41]. Although the preceding section dealt with the negative aspects of bicycle
use, it is important to mention its positive effects and to show why, from a public health
perspective, recommending bicycle riding and investing in prevention programs remains
important. Studies have shown that bicycle riding as a physical activity has major health
effects. It plays a role in reducing the risk of many adverse health conditions and increasing
ones’ life expectancy. For example, the incidence of major non-communicable diseases,
such as coronary heart disease, type 2 diabetes, and even breast and colon cancers, has a
direct connection with one’s level of physical activity [42]. Possible prevention programs
should therefore implement a change in infrastructure, such as the improvement of bicycle
lanes and paths or traffic calming. In addition, bicycle users should have access to safety
training programs that raise their awareness of safe bicycle use.

As bicycles are not the only relevant means of transportation, expanding the field
of commuting accidents (skateboards and longboards, for example) might be helpful
regarding prevention programs within the context of HEIs.

4.3.3. Cars

A probably much larger number of commuting accidents than those caused by skate-
boards occur by driving. Multiple studies on car accidents involving young drivers, just like
our group of students at HEIs, have been conducted. One British retrospective longitudinal
study identified the factors contributing to crashes, such as challenging driving conditions,
risk-taking behaviors, and inexperience. In particular, the combination of these factors has
a major impact on young drivers’ accidents. For example, slippery roads because of poor
weather are great risks to young drivers who are inexperienced and are likely to exceed the
recommended speed [43].
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However, as this study focused on not only students but also employees who were
involved in car accidents, more risk factors could be identified in commuting accidents and
in the context of HEIs.

4.4. Limitations

The most important limitation of this study was the potential lack of reporting. The
individuals involved in accidents might not go to the doctor at all after an accident, thinking
that it is unnecessary and that they can treat their injuries by themselves. They might
not know about the need for doctors to document such accidents and injuries for their
cases to be classified as study or work related, as well as about the need for doctors
to report the incident to the responsible local accident insurance funds. When at work
or when studying at HEIs, employees and students, respectively, are more likely to be
in contact with professional support and other staff who know about the reporting of
cases. Therefore, we can assume that the accurate number of accidents, especially of
commuting-related ones, was underestimated in the present study. Another limitation was
the comparison of accident rates between employees and students, as their total numbers
differed substantially. Having a look at Tables S1 and S2, one can see that at the German
University of Administrative Sciences Speyer there are only about 100 more students than
employees while at the University of Trier for example there are 6-7 times more students
than employees. Considering those rather big differences in between the different HEIs as
well, the comparability is limited. Furthermore, because of the use of secondary data, we
could only compare frequencies in some aspects. However, where we had access to the
distribution of the whole population, we calculated the modified thousand-men quota.

5. Conclusions

In the present study, the aim was to address the gap of examination of work and com-
muting accidents in the context of higher education institutions (HEIs). The complete and
objective accident data provided by the Accident Insurance Fund of Rhineland-Palatinate,
Germany, helped identifying certain settings creating a higher risk for employees or stu-
dents to suffer an accident. Sporting accidents are the major cause for work accidents
among students, but also needlestick injuries (NSIs) and laboratory accidents (mainly
among medical students or students of natural sciences) are important causes of injuries
at HEIs, whereas employees could be identified to be at a higher risk when working in
the field of engineering. For both parties, traffic-related commuting accidents played an
important role. This evidence-based identification of potential risk groups is important as a
guide for programs more individualized programs of health promotion at HEIs, making
them more effective.

Supplementary Materials: The following supporting information can be downloaded at: https:
//www.mdpi.com/article/10.3390/ijerph20032462 /51, Table S1: Total number of students enrolled in
the winter terms of academic years 2014-2015 to 2019-2020; Table S2: Total number of employees from
2014 to 2019; Table S3: Calculation of the modified thousand-men quotas (mTMQs) of employees and
students for the different institutions from December 2014 to December 2019. The mTMQ describes
the rate of injuries per 1000 employees or 1000 students by adding up the total number of accidents
during this period, multiplying this by 1000, and then dividing the result by the average number of
employees or students at the institution during the five-year period.
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