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~Wenn wir jedem Menschen die richtige Dosis Nahrung und Bewegung geben kbnnten, nicht
zu viel und nicht zu wenig, hétten wir den besten Weg zur Gesundheit gefunden.”

- Hippokrates, ca. 460-377 v. Chr. -

1. Einleitung
1.1. Public Health

Public Health ist gemaf der World Health Organisation (WHQO) die ,Wissenschaft und Praxis
der Pravention von Krankheiten, Verlangerung von Leben und Férderung von psychischer und
physischer Gesundheit und Effizienz durch strukturierte MaRnahmen des Gemeinwesens.
Public Health lasst sich begreifen als die Strukturen und Prozesse, tber die durch strukturierte
gesellschaftliche MaRnahmen die Gesundheit von Bevolkerungen verstanden, geschitzt und
gefordert wird.“ 2. Public Health umfasst die multidisziplindre wissenschaftliche Forschung an
universitaren Einrichtungen, die praktische Umsetzung an Public-Health-Instituten sowie die
Umsetzung in der Gesundheits- und Sozialpolitik 3.

Eine der wichtigsten Errungenschaften von Public Health ist die enorme Steigerung der
Lebenserwartung im Laufe des 20. Jahrhunderts in Deutschland und weltweit (Abbildung 1).
In Deutschland ist sie zwischen 1900 und 2000 um 30 Jahre gestiegen, dabei spielten in der
ersten Halfte des Jahrhunderts vor allem Public Health-Malinahmen wie verbesserte Hygiene
und Erndhrung sowie Fortschritte bei der Bekampfung von Infektionskrankheiten eine
entscheidende Rolle, die zu einem starken Rickgang der Sauglingssterblichkeit fuhrten. In der
zweiten Halfte des Jahrhunderts stieg die Lebenserwartung zunehmend auch bei alteren
Menschen, was zum groRRen Teil auf den medizinischen Fortschritt z.B. bei der Behandlung

von Herz-Kreislauferkrankungen, zuriickzufiihren ist #°. In Tabelle 1 sind die 10 wichtigsten

globalen Errungenschaften, die zu der gestiegenen Lebenserwartung und der Verbesserung
der Lebensqualitat beigetragen haben, dargestellt. Aul3er der Fluoridierung des Trinkwassers

gelten diese Errungenschaften auch fur Deutschland.

Lebenserwartung bei Geburt
in Jahren
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Abbildung 1. Lebenserwartung bei Geburt in Deutschland. Quelle: Statistisches Bundesamt ©.



Tabelle 1. Die wichtigsten Errungenschaften von Public Health im 20. Jahrhundert weltweit. ”

1900-1999 USA, Centers for Disease Control and Prevention (CDC)

S ©0 No ok wbh~

Impfungen

Verkehrssicherheit

Arbeitssicherheit

Kontrolle der Infektionskrankheiten

Abnahme der Todesfalle an koronarer Herzkrankheit und Schlaganfall
Sichere und gesunde Lebensmittel

Gesunde Mitter und Babys

Familienplanung
Fluoridierung des Trinkwassers (findet in Deutschland nicht statt)

Erkennen von Tabak als Gesundheitsrisiko

Bezogen sich die Ziele von Public Health bis zu Beginn des 20. Jahrhunderts vor allem auf

den Infektionsschutz, stellen in den meisten Landern der Welt (mit Ausnahme sehr

einkommensschwacher Lander) mittlerweile nicht (bertragbare Krankheiten wie Herz-

Kreislauferkrankungen, Diabetes, Krebs und Demenz die haufigsten Todesursachen dar, fir

die neue MaRRnahmen etabliert werden missen &°.

Public Health MaRnahmen werden je nach Ansatz und Strategie wie folgt eingeteilt '°:

1.

Bezogen auf den zeitlichen Verlauf einer Erkrankung:

1.1. Primarpravention — dient der Inzidenzsenkung. Zielgruppe sind Gesunde.

1.2. Sekundarpravention — dient der Fruherkennung (z.B. Screenings). Zielgruppe sind
Personen mit erhdhtem Risiko fur eine bestimmte Erkrankung.

1.3. Tertidrpravention — dient zur Verlangsamung bestehender Krankheiten und
Vermeidung von Komplikationen/Spatfolgen. Zielgruppe sind Patienten mit
chronischen Erkrankungen.

Bezogen auf die Zielsetzung:

2.1. Verhaltenspravention — Ansatz der Verhaltensanderung beim Individuum.

2.2. Verhaltnispravention — Ansatz der Umgestaltung der Lebens-, Lern-, Arbeits-, oder
Wohnverhaltnisse, um ein gesundheitsforderliches Umfeld zu schaffen.

Bezogen auf die Zielgruppe:

3.1. Bevolkerungspravention — Ma3nahmen, deren Zielgruppe (theoretisch) die gesamte
Bevdlkerung ist.

3.2. Hochrisikostrategie — MalRnahmen, die auf eine bestimmte Zielgruppe mit erhéhtem

Risiko zugeschnitten sind.



Dabei kann jegliche Malnahme meist jedem der drei Ansatze zugeordnet werden.
Beispielsweise ist das Rauchverbot in Offentlichen Gebduden gleichzeitig eine
primarpraventive, eine verhaltnispraventive sowie eine Bevdlkerungspraventionsmallinahme,
wahrend Warnhinweise auf Zigarettenschachteln primarpraventiv, verhaltenspraventiv und
eine Risikostrategie sind.

Die Umsetzung von Public Health-MaRnahmen findet in Deutschland durch den Offentlichen
Gesundheitsdienst auf Bundes-, Landes- und Kommunalebene statt. Das Bundesministerium
fur Gesundheit (BMG) ist verantwortlich fir die Erstellung von Gesetzen, wie z.B. dem 2015
verabschiedeten Praventionsgesetz zur Starkung von Pravention und Vorsorge durch
Krankenkassen und Arzte sowie in Lebensbereichen wie Kita, Schule und am Arbeitsplatz .
Ebenso wurden in Zusammenarbeit mit dem ,Kooperationsverbund gesundheitsziele.de®, in
dem 70 Organisationen des deutschen Gesundheitswesens vertreten sind, die sogenannten
Nationalen Gesundheitsziele fur verschiedene Lebensbereiche und Krankheitsbilder
entwickelt, beispielsweise ,Gesund aufwachsen“ '?> oder ,Tabakkonsum reduzieren“ '314,
Weitere Einrichtungen auf Bundesebene sind z.B. die Bundeszentrale fir gesundheitliche
Aufklarung (BZgA) ', das Robert Koch-Institut (Epidemiologie und Gesundheits-
berichterstattung) '® und das Paul-Ehrlich-Institut (Impfstoffe) ' als Fachbehoérden im
Geschéftsbereich des BMG. Auf Landesebene gibt es Landesministerien und
Landesgesundheitsamter, auf kommunaler Ebene die Gesundheitsdmter, deren vielfaltige
Aufgaben der kommunalen Gesundheitsforderung z.B. den Infektionsschutz,
Reihenuntersuchungen, Impfangebote, aber auch Netzwerkarbeit umfassen 8.

Die Einbeziehung des OGD in die Nationale Public-Health-Strategie sollte 2018 durch das von
der Gesundheitsministerkonferenz verabschiedete ,Leitbild fir einen modernen OGD* gestarkt
werden '°. Auch das Zukunftsforum Public Health fordert eine starkere Einbeziehung des OGD
als wichtigen Akteur von Gesundheitsforderung in Deutschland ?°. Dass diese Forderungen
nicht ausreichend umgesetzt wurden, wurde bereits 2019 im Praventionsbericht der
Nationalen Praventionskonferenz betont 2", besonders deutlich wurde dies jedoch seit Beginn
des Jahres 2020 vor allem im Rahmen der Coronapandemie, als viele Gesundheitsdmter in
Deutschland aufgrund mangelnder Ressourcen und unzureichender Pandemiepléane mit der
umfassenden  Kontaktpersonennachverfolgung von Coronainfizierten, Quarantane-
uberwachungen und andere pandemieeinddmmenden Aufgaben Uberfordert waren. Als
Konsequenz daraus entstand im Jahr 2020 der ,Pakt fir den OGD*, der eine finanzielle

Unterstlitzung fur Personalaufbau, Digitalisierung und Starkung seiner Attraktivitat vorsieht
22,23



1.2. Korperliche Aktivitat

1.2.1. Definition

Die bis heute verwendete Definition von kérperlicher Aktivitat, Sport und kérperlicher Fitness

entwickelte Caspersen im Jahr 1985:

- ,Korperliche Aktivitat ist definiert als jegliche kérperliche Bewegung, die durch Muskeln
hervorgerufen wird und Energie verbraucht.

— Sport umfasst die geplante, strukturierte und wiederholte kdrperliche Aktivitat, die das Ziel
einer Verbesserung oder Aufrechterhaltung der kdrperlichen Fitness zum Ziel hat.

— Korperliche Fitness beschreibt eine Reihe von Eigenschaften, die Menschen haben oder

entwickeln, die sich auf die Fahigkeit beziehen, korperliche Aktivitat auszutiben.” 24,

Die funf Formen kérperlicher Fitness umfassen Ausdauer, Kraft, Schnelligkeit, Koordination
und Dehnbarkeit 2°. Korperliche Aktivitdt kann in unterschiedlichen Bereichen ausgelbt
werden, z.B. als Freizeitaktivitat oder Sport, zur Fortbewegung, wahrend der Arbeit oder in der
Schule sowie im Haushalt 2.

Dartber hinaus werden verschiedene Intensitaten korperlicher Aktivitat unterschieden,
namlich leichte (z.B. Spazierengehen, langsames Fahrradfahren <50Watt oder Hausarbeit),
moderate (z.B. schnelles Walken oder Fahrradfahren mit <16 Stundenkilometer (km/h)) und
anstrengende korperliche Aktivitat (z.B. joggen, Fahrradfahren mit >16km/h, schnelles
Schwimmen). Zudem wird im Zusammenhang mit Aktivitat seit mehreren Jahren auch
sitzendes Verhalten im Allgemeinen sowie Bildschirmzeit im Speziellen als Risikofaktor fiir

Ubergewicht, kardiovaskulare und metabolische Erkrankungen beschrieben 2728,

Um den Energieverbrauch bei korperlicher Aktivitdt anndhernd zu beschreiben, wird
Ublicherweise das metabolische Aquivalent (MET) verwendet. 1 MET ist der Energieverbrauch

in Ruhe und wird wie folgt berechnet 2629

3,5 Milliliter (ml) Sauerstof fverbrauch g 1 Kilokalorie (kcal)
oder
Kilogramm (kg) Kérpergewicht X Stunde kg Korpergewicht x Stunde

Dabei bedeutet
0,8-1 MET: Sitzen oder Liegen
1 - <3 METs: leichte kdrperliche Aktivitat (Energieverbrauch von <4 kcal/min),
3-6 METs: moderate korperliche Aktivitat (4-7 kcal/min) und

>6 METs: anstrengende korperliche Aktivitat (>7 kcal/min) 3°.

Um den Energieverbrauch Uber eine bestimmte Dauer darzustellen, werden MET-Minuten

oder MET-Stunden verwendet.



1.2.2. Gesundheitsrelevante Effekte von korperlicher Aktivitat

Der positive Effekt von kérperliche Aktivitdt auf die Gesundheit konnte in vielen Studien und

systematischen Ubersichtsarbeiten gezeigt werden 3! (Abbildung 2).
Vorteile der korperlichen Aktivitat

B w

sie tragt zur Erhaltung eines sie senkt den sie reduziert das Risiko
gesunden Kdrpergewichtes bei Blutdruck fiir Herzkrankheiten

o R &

sie senkt das Risiko sie verringert das Risiko sie erhdht die Muskelkraft
fir Typ-2-Diabetes fur bestimmte Krebsarten und -funktion

v T e

sie verbessert die sie tragt zur Férderung sie verringert
Knechengesundheit einer positiven psychischen das Demenzrisiko
und -starke Gesundheit bei

Abbildung 2. Schematische Darstellung gesundheitlicher Effekte von kérperlicher Aktivitét.
Quelle: Europaische Informationszentrum fur Lebensmittel (EUFIC) https://www.eufic.org/en/healthy-

living/article/9-proven-benefits-of-physical-activity

So kann durch koérperliche Aktivitat das Risiko fur kardiovaskulare und endokrinologische
Erkrankungen gesenkt werden 3233, ebenso profitieren Patienten mit bereits bestehenden
chronischen kardiovaskularen Erkrankungen von korperlicher — Aktivitat 3¢,  Bei
Diabetespatienten kdnnen durch kdrperliche Aktivitat in Verbindung mit weiteren
Lebensstilanderungen z.T. bessere Effekte in der Diabeteskontrolle erzielt werden als durch

Medikation 3.

Das Risiko fur einige Krebsarten (z.B. Brust- und Dickdarmkrebs) kann durch korperliche
Aktivitat gesenkt werden 637, und Krebspatienten profitieren nach erfolgter Behandlung von
regelmaBiger korperlicher Aktivitat in Bezug auf Rekonvaleszenz, Rezidivrisiko und krebs-

assoziierte Fatigue 340,

Die mentale Gesundheit ist ebenfalls durch koérperliche Aktivitat beeinflussbar, so konnte der
positive Effekt bei Depression und Angsterkrankungen #!, aber auch die Wirkung auf das
Gedachtnis und die kognitive Leistungsfahigkeit bei alteren Menschen gezeigt werden 4243,



Weitere positive Effekte sind Stressreduktion, sowie eine gesteigerte Resilienz und
sozialisierende Aspekte, die vor allem bei Gruppensport zu beobachten sind, sowie die

Steigerung der Lebensqualitat 4445

Zudem zeigen Studien eine reduzierte kardiovaskuldre, krebsbezogene sowie

Gesamtmortalitat bei Menschen, die regelmanig korperlich aktiv sind 334647,

1.2.3. Aktuelle Empfehlungen zu korperlicher Aktivitat

Im Jahr 2018 hat die WHO ihren ,,Global action plan® aktualisiert und — ausgehend von 2018 -
als Ziel eine Reduktion korperlicher Inaktivitat von Kindern, Jugendlichen und Erwachsenen
um 15% bis zum Jahr 2030 gesetzt *® (Abbildung 3).

ADULTS WHO guidelines on physical activity and sedentary behaviour

At least at least LIMIT ’
150 ®75 SR | §
300 | <150 > v

minutes minutes
moderate-intensi i9 intensi REPLACE
aerobic physical aerobic physical with more physical
activity activity activity of any Iintensity
(including light intensity)
or e e el Bosdt the Waak Wi ->

For additional health benefits:

On at least

For additional health benefits:
more than more than ,
muscle-strengthening
o activities at moderate
or greater intensity that

involve all major muscle

minutes minutes days o=
moderate-intensity vigorous-intensity
aerobic physical aerobic physical aweek
activity activity
- Wi

or an equivalent combination throughout the week M-

Abbildung 3. Empfehlungen zu kérperlicher Aktivitét. Quelle: WHO guidelines on physical activity and

sedentary behaviour #°.

Als Folge wurden auch die Empfehlungen der WHO bezlglich Dauer, Haufigkeit und Intensitat
von korperlicher Aktivitat (berarbeitet 5°%2. Die Empfehlungen lauten nun, dass jeder
Erwachsene 150-300 Minuten moderater oder 75-150 Minuten anstrengender oder jegliche
aquivalente Kombination aus moderater und anstrengender korperlicher Aktivitat pro Woche
auslben sollte. Im Gegensatz zu den friheren Empfehlungen kann die Aktivitat frei Uber die
Woche verteilt werden (friiher 30 Minuten an 5 Tagen pro Woche), und sie muss nicht mehr in

Einheiten von mindestens 10 Minuten absolviert werden 5253,
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Sitzendes Verhalten sollte so weit wie mdglich reduziert werden, viel Sitzen kann durch mehr
korperliche Aktivitat ausgeglichen werden. Eine Angabe zur maximalen Dauer des Sitzens
wird aufgrund mangelnder Evidenz nicht gegeben. Um den positiven Effekt noch weiter zu
erhéhen, empfiehlt die WHO, die Dauer der Aktivitat zu erhdhen (>300 Minuten moderate bzw.
>150 Minuten anstrengende Aktivitat) sowie zweimal pro Woche ein Krafttraining
durchzufuhren. Kinder und Jugendliche bis 17 Jahren sollten jeden Tag durchschnittlich 60
Minuten moderate bis anstrengende korperliche Aktivitat ausfuhren, um einen
gesundheitlichen Nutzen zu haben. Als Zielgruppen erganzt wurden in den neuen
Empfehlungen nun auch Schwangere, chronisch Kranke und koérperlich eingeschrankte
Menschen, fir die im Grof3en und Ganzen die gleichen Empfehlungen gelten, die bisher aber

nicht explizit erwahnt wurden 4251,

1.2.4. Epidemiologie und Determinanten von korperlicher Inaktivitat

Im Jahr 2016 waren weltweit 27,5% der Erwachsenen korperlich unzureichend aktiv. Dies
betraf Frauen (30,7%) mehr als Manner (23,4%) sowie einkommensstarke (36,8%) mehr als
einkommensschwache Lander (16,2%) . Bei Kindern und Jugendlichen war die Pravalenz
der Inaktivitat deutlich héher. Durchschnittlich waren 81% der 11- bis 17-Jahrigen nicht
ausreichend aktiv, wobei Jungen (77,6%) etwas seltener inaktiv waren als Madchen (84,7%).

Landerunterschiede waren nicht so ausgepragt wie unter Erwachsenen %,

In Deutschland gaben bei einer Befragung des Robert Koch-Instituts im Rahmen der GEDA-
Studie (2014/15) 42,8% der Frauen und 48,0% der Manner an, mindesten 2,5 Stunden pro
Woche moderat kdrperlich aktiv zu sein. Allerdings erflllten nur 27,6% der Frauen und 31,2%
der Manner die Empfehlungen zu Krafttraining und damit nur 20,5% der Frauen und 24,7%
der Manner die Gesamtempfehlung der WHO zur Kombination von Ausdaueraktivitadten und
Krafttraining °¢. Seit der letzten Befragung im Rahmen der GEDA-Studie von 2009 sind die
Anteile relativ stabil geblieben (unter den Frauen gaben damals 38,1%, unter den Mannern
46,1% an, mindestens 2,5 Stunden pro Woche kérperlich aktiv zu sein) %’. Durch die neuen
Empfehlungen der WHO ist es méglich, dass sich die Ergebnisse neuerer Studien in eine
positivere Richtung verandern, sofern in den Befragungsinstrumenten die neuen WHO-

Empfehlungen umgesetzt werden.

Unter den 3- bis 17-jahrigen Kindern in Deutschland erflillen nur 22,4% der Madchen und
29,4% der Jungen die Empfehlungen von 60 Minuten moderater bis anstrengender Aktivitat
pro Tag *8. Die ,Health Behavior in School-aged Children“-Studie zeigte fiir 11- bis 15-Jahrige
deutlich niedrigere Zahlen, hier erfllliten 10,1% der Madchen und 16,9% der Jungen die WHO-
Empfehlungen, wobei die 11-Jahrigen am haufigsten die Empfehlungen erfiiliten (14,2% der
Madchen und 21,3% der Jungen) %°.
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Diese Pravalenzen zeigen, dass es einen deutlichen Bedarf an einer Steigerung der
korperlichen Aktivitat in der deutschen Bevolkerung gibt. Es gibt eine Vielzahl an Faktoren, die
auf individueller oder auf Bevolkerungsebene das Bewegungsverhalten beeinflussen. Der
Determinants of Diet and Physical Activity (DEDIPAC) Knowledge Hub, 2013-2016, hat im
Rahmen der ,Healthy Diet for a Healthy Life* European Joint Programming diese Faktoren

untersucht ©°.

Die Ziele waren
1. Bewertung und Harmonisierung von Methoden fur zuklnftige Forschung,
Uberwachung, Beobachtung und Bewertung von Interventionen und Manahmen in
den Bereichen Erndhrung, korperlicher Aktivitat und sitzendem Verhalten;
die Identifikation der wichtigsten Determinanten fur die drei Verhaltensweisen und

die Evaluation bereits bestehender Public Health-MaRnahmen. ©'

Abbildung 4 zeigt Beispiele fiir biologische 2, psychologische 3, verhaltensbezogene %, sozio-
kulturelle %, umweltbezogene ® sowie migrationsspezifische ¢ Determinanten. Diese sind
nicht isoliert zu betrachten, sondern kdnnen sich gegenseitig beeinflussen, wie z.B.

Umweltfaktoren sich auf das individuelle Verhalten auswirken konnen.

1.2.5. Malinahmen zur Steigerung der kdrperlichen Aktivitat in der

Bevolkerung

So wie korperliche Aktivitat kdnnen auch MaRnahmen zu ihrer Férderung in verschiedenen
Kontexten stattfinden. Es werden zwei Hauptansatze unterschieden, die sich jedoch nicht
gegenseitig ausschlielen und kombiniert werden koénnen. Zum einen gibt es
verhaltenspraventive MaRnahmen, wie z.B. Aufklarung in Kita, Schule, im Arbeitsumfeld oder
beim Arztbesuch. Auch Informationskampagnen mit Plakaten, Flyern, Onlineangeboten o.a.
zahlen dazu. Verhaltnispraventive Mallnahmen dagegen umfassen z.B. den Ausbau von
Fahrradwegen, die Umgestaltung oder Begriinung von Wohnraum, den Bau von Spiel- und
Sportplatzen, aber auch architektonische Veranderungen in 6ffentlichen Gebauden, die die
Wahrscheinlichkeit der Treppennutzung erhéhen. Fir jede Intervention sollte neben diesem

Ansatz die Zielgruppe klar definiert sein.
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Biologische Faktoren

+ normales Geburtsgewicht, mannliches Geschlecht, jiingeres Alter, guter
Gesundheitszustand, guter Fitnesszustand

- Frihgeburtlichkeit, hoher Body Mass Index (BMI), chronische Kranheiten in
Familienanamnese

Psychologische Faktoren

+ positive Einstellung bzgl. KA, Gefiihl von Kontrolle und Selbstwirksamkeit,
Motivation, Selbstvertrauen, Wissen tiber positive Effekte von KA, "psychological
wellbeing"; bei Jugendlichen: Fahigkeit, sich Ziele zu setzen und KA zu planen

- Angste (davor, allein rauszugehen, vor Unfillen oder Verletzungen), fehlende soziale
Unterstitzung, Stress

Verhalten

+ Sport in der Vergangenheit, Teilnahme an Sportangebot von Kindergarten/Schule
und Freizeitsport, Fortbewegung zu FuR oder mit dem Fahrrad (active transport),
Unabhangigkeit in der Mobilitat, Hausarbeit

- Rauchen, Eintritt in Universiat, Schwangerschaft/Geburt, Umzug ins Altersheim

Soziokulturelle Faktoren

+ Verhalten von und Unterstiitzung durch wichtige Menschen im sozialen Umfeld,
Trainingspartner fir gemeinsame Aktivitaten; Kinder: Eltern als Vorbild bzgl.
korperlicher Aktivitdt, andere Kinder zum Spielen im Umfeld, viel sozialer Kontakt

- Schreibtischjob; bei Kindern: Depression der Mutter

Umweltfaktoren

+ Gute Infrastruktur fir FuBganger und Fahrradfahrer (Gehwege, Fahrradwege,
StralRenlibergange, Sicherheit), Nahe zu 6ffentlichen Verkehrsmitteln, wohnen in der
Innenstadt, schon gestaltete Umgebung; Kinder/Jugendliche: Maéglichkeit, drauRen zu
spielen (Hinterhofe, Spiele fir drauflen), Schulsport

- schlechte StrafRenbeleuchtung, hohes Verkehrsaufkommen

Migration

+ viele Faktoren wie in der Gesamtbevdlkerung (jingeres Alter, Wissen,
bewegungsférdernde Umgebung)

- kulturelle und religiose, vor allem genderbezogene, Faktoren (kein gemeinsamer
Sport mit Jungen/Méannern, keine Moglichkeit, nur unter Frauen Sport zu treiben,
keine Exposition von nackter Haut), fehlendes Wissen tber positive Effekte von KA,
Sprachbarrieren (Schwierigkeit, sich liber Sportangebote zu informieren)

Abbildung 4. Determinanten fiir kbrperliche Aktivitat (eigene Darstellung). KA: kbrperliche
Aktivitat




In Deutschland gibt es bisher vier zentrale politische Dokumente, die sich mit der Férderung
korperlicher Aktivitat in der Bevolkerung befassen. Diese sind der ,Nationale Aktionsplan zur
Pravention von  Fehlerndhrung, Bewegungsmangel, Ubergewicht und  damit
zusammenhangenden Krankheiten 2008“ mit dem Projekt ,IN FORM* ¢8%° das 2015 erlassene
Praventionsgesetz ', die ,Nationalen Empfehlungen fiir Bewegung und Bewegungsférderung®

von 2016 7° sowie der ,Nationale Radverkehrsplan 3.0“ 7",

Wahrend IN FORM von 2008 gezielt auf die Férderung von gesunder Erndhrung und
Bewegung ausgerichtet war, wurden im Praventionsgesetz von 2015 keine expliziten
Mallnahmen zur Bewegungsférderung verankert. Die Nationalen Empfehlungen flr
Bewegung und Bewegungsférderung von 2016 sind als Teilprojekt aus IN FORM
hervorgegangen. Der 2021 aktualisierte Nationale Radverkehrsplan, erstmalig entwickelt im
Jahr 2012, hat das konkrete Ziel, den Anteil des Radverkehrs durch besseren Ausbau und

Sicherheit des Radverkehrsnetzes zu erhohen.

Im Rahmen von IN FORM wurden bis 2016 ca. 200 Projekte gefdérdert, die teils auf
kommunaler, teils auf noch lokalerer Ebene durchgeflhrt wurden. Eine Evaluation der im
Rahmen dieses Projektes implementierten MalRnahmen durch Experten aus Wissenschaft,
Sportverbanden und anderen Bereichen der Bewegungsforderung ergab, dass es sich vor
allem um Einzelprojekte mit eher kurzfristigen Zielen handelte und die

,Bewegungsfoérderungslandschaft derzeit noch als fragmentiert einzuschatzen” sei 2.

Die daraus abgeleiteten Handlungsempfehlungen enthalten daher unter anderem die
— Entwicklung integrierter und intersektoraler Strategien
— politische Unterstitzung bei der Weiterentwicklung der Bewegungsférderung sowie bei
der Verstarkung von Alltagsbewegungen
— Starkung der Verhdltnispravention statt wie bisher Fokussierung v.a. auf

Verhaltenspravention

Auch im offiziellen Abschlussbericht des IN FORM-Projekts wird den Einzelprojekten keine
allgemeingiiltige Aussagekraft zu den erzielten Ergebnissen bescheinigt: ,Ubergreifend ist
festzustellen, dass die Projektevaluationen bislang selten so angelegt sind, dass sie belast-
bare Aussagen dazu liefern, ob/in welchem Umfang die Projektinterventionen einen Beitrag
zur Erreichung der genannten Resultate leisten, diese also als Wirkungen der Projekte
anzusehen sind. Es ist deshalb aktuell kaum mdglich, datenbasiert zu beantworten, welches

wirksame Interventionen der Gesundheitsforderung und Pravention sind.“ 7.

Die Entwicklung der ,Nationalen Empfehlungen fir Bewegung und Bewegungsférderung“ fand
im Rahmen von IN FORM statt "*. Neben Empfehlungen bezliglich korperlicher Aktivitat fir
Kinder, Jugendliche, Erwachsene, Altere, chronisch Kranke enthalt der Report auch

Vorschlage zur ihrer Umsetzung und Dissemination in der Bevolkerung 7°. Allerdings richten
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sie sich vorrangig an Fachpublikum und dienen nicht als Informationsmaterial fur die breite

Bevdlkerung.

Im Jahr 2019 flhrten Messing et al. eine Analyse der bestehenden politischen Strukturen zur
Bewegungsférderung anhand des Health-Enhancing Physical Activity (HEPA) Policy Audit
Tool (PAT) durch, einem Instrument der WHO zur Politikanalyse auf nationaler Ebene 7°76,
Eines der wichtigsten Ergebnisse der Analyse war die Feststellung, dass Deutschland, im
Gegensatz zu den WHO-Empfehlungen, kein Ziel zur Reduzierung der Inaktivitat formuliert
hat. Erfolg oder Misserfolg implementierter MaRnahmen kdnnen dadurch nicht evaluiert
werden. Des Weiteren gibt es im internationalen Vergleich wenige gesetzliche Regelungen zur
Bewegungsférderung, was sich besonders im Bildungssektor negativ widerspiegelt. Die

Situation wird durch die féderale Bildungspolitik noch erschwert.

Auch aus 6konomischer Sicht ist Inaktivitat in der Bevolkerung relevant. Sie verursachte 2015
4,8% der gesamten nationalen Gesundheitsausgaben. Ausreichend korperliche Aktivitat hatte
beispielsweise Kosten in Hohe von 213 Millionen Euro fir Behandlungskosten von Diabetes
Typ 2, 706 Mio. Euro von indirekten Kosten durch Produktivitdtsverluste aufgrund von
koronarer Herzkrankheit oder 1,03 Milliarden Euro von indirekten Kosten durch

Produktivitatsverluste aufgrund von psychischen Erkrankungen einsparen kénnen 7’.

Wahrend die theoretischen Voraussetzungen flr Bewegungsférderung durch politische
Dokumente und durch Verantwortlichkeiten auf unterschiedlichen Ebenen (Bundes-, Lander-
sowie kommunaler Ebene) bereits vorhanden sind, sind die Strukturen zur
Bewegungsforderung noch nicht ausreichend. Wurden unterschiedliche Sektoren besser
miteinander verknipft, kdnnte das die Entstehung von Synergieeffekten férdern und wirde im
weiteren Verlauf zu einer Diffusion von Malnhahmen zur Bewegungsférderung in
verschiedenste Lebensbereiche mdglich machen (entsprechend dem Health in All Policies-
Ansatz der WHO 78),
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1.3. Tabakkonsum

1.3.1. Gesundheitsschadliche Effekte des Rauchens

In Deutschland sterben jahrlich 127.000 Menschen an den Folgen des Rauchens 7°. Rauchen
schadet der Gesundheit durch mannigfaltige pathophysiologische Prozesse in nahezu allen

Organsystemen (Abbildung 5).

Gesundheltsschaden durch » Zigarettenrauchen

Krebs Krebspatienten/-patientinnen
B Rachen B Akute Myeloische Leukamie @ Nieren und Hamlelter @ \Verschlechterung des Gesundhelts-
B Kehlkopf @ Brust* @ Blase zustandes bel Krebspatienten/
BSpeiserohre  EMagen B Dick- und Enddarm -patientinnen und Oberiebenden
B Luftrohre B Leber @ Gebarmutterhals @ erhohtes Rislko fur weitere Krebs-
B Lunge B Bauchspeicheldruse @ Muzindse Ovanaltumoren erkrankungen bel Oberlebenden
Gehimn y Augen
BAbhangigkelt { ! @ Blindhelt
B zerebrovaskuldre Erkrankungen (Schiaganfall) \ ) @ Katarakte (grauer Star)
= 2
Atemwege
B akute Erkrankungen der Atemwege Zahne und Zahnhalteapparat
(LungenentzOndung etc) @ Parodontose
B chronlsche Erkrankungen der Atemwege | Karles*
(Atemnot etc.) @ Versagen von Zahnimplantaten®
B chronlsch obstruktive Lungenerkrankung
(COPD) Stoffwechsel
@ Tuberkulose @ Typ-2-Diabetes
BAsthma
Magen und Darm
Herz-Krelslaufsystem E Magengeschware
B koronare Herzerkrankungen (Herzinfarkt) @ chronisch entzandliche
mAtherosklerose Darmerkrankungen*
B periphere arterlelle Verschlusserkrankungen
BAneurysma der Bauchaorta °
Knochen und Gelenke -—
@ rheumatische Arthritis
@ verminderte Knochenstarke
bel Frauen nach der Menopause Fortpflanzung
@ Huftfrakturen @ Erektionsstorungen
@ verminderte Fruchtbarkeit
Aligemeine Beaintrachtigungen @ Schwangerschaftskomplikationen
B Beeintrachtigung der Immunfunktion ) M Schaden fir das Ungeborene
B Beelntrichtigung der aligemeinen Gesundhelt |~ [ und Langzeltfolgen
M Becintrichtiging von Opcrationscrioigen ! | *kausaler Zusammenhang wahrscheinlich
Gesundheltsschaden durch = Zigarren- und = Pfeifenrauchen
Krebs Herz g
B0 Mundhohle B0 Speiserdhre B0 Leber B0 Dickdarm O koronare Herzerkrankung ~ E1COPD
OO Kehlkopf B0 Lunge B0 Bauchspeicheldruse O Blase O Aortenaneurysma
Zu den Gesundheltsschaden durch Zigarren- und Pfeifenrauchen liegen wesentlich weniger Studien vor als zu
den Folgen des Zigarettenrauchens; daher sind derzelt nur wenige Folgen des ZIgarren- und Pfeifenrauchens beka

d durch [l 1garetten-, [ Zigarren- und[]P

Abbildung 5. Gesundheitsschdden durch Rauchen. Quelle: Tabakatlas 2020 7°.

So sind die haufigsten direkten Folgen des Rauchens Herz-Kreislauferkrankungen, Krebs (z.B.
Lunge, Rachen, Kehlkopf, Speiserbéhre u.v.m.) und Lungenerkrankungen (z.B. chronisch
obstruktive Lungenerkrankung (COPD)), aber auch andere Folgen wie eine
Abhangigkeitsentwicklung, Schwachung des Immunsystems, Verringerung der Fertilitdt und
viele andere kénnen durch Tabakkonsum hervorgerufen werden 884, In Deutschland waren
im Jahr 2013 13,3% aller Todesfalle auf die Folgen des Rauchens zurtickzufihren. Dabei
machten Krebserkrankungen fast die Halfte, Herz-Kreislauferkrankungen fast ein Drittel und
Atemwegserkrankungen etwa ein Viertel der Todesursachen aus .
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1.3.2. Epidemiologie und Determinanten des Rauchens

Obwonhl seit den 1990er Jahren ein riicklaufiger Trend des Rauchens zu beobachten ist, gaben
im Jahr 2017 immer noch 22,4% aller Deutschen (Manner: 26,4%; Frauen: 18,6%) an,
regelmaBig zu rauchen % (Abbildung 6). Im Jahr 1992 lagen die Werte noch bei 36,8%
(Manner) und 21,5% (Frauen) &. Auch bei Jugendlichen geht die Raucherpravalenz zurtick.
Die KIGGS-Studie zeigte unter den 11-17-Jahrigen einen Rickgang der Raucher von 21,4%
(2003-2006) auf 7,2% (2014-2017) 8.

Eine wichtige Determinante fur das Rauchen ist ein niedriger soziobkonomischer Status (SES)
(gemessen am Bildungsniveau, an der beruflichen Stellung und an der Einkommenssituation),
wobei der Bildungsstatus einen besonders grolten Einfluss hat. Auch Jugendliche, deren
Eltern einen niedrigen SES haben, rauchen bereits haufiger als Kinder von Eltern mit einem
hoheren SES (Abbildung 6). Rauchende Eltern sind ebenfalls ein Faktor, der das Rauchen
von Jugendlichen begtinstigt 726,

261%

21,7%

207%
141%  139%
123%
92%
75% 76%
I I i

198%
16,2 %
14.8%
113%
10,3 %
82%
6,7%
I 7%

2003-2006 2009-2012 2014-2017 2003-2006 2009-2012 2014-2017
Anteile von rauchenden Jungen im Alter von 11 bis 17 Jahren Anteile von rauchenden Madchen im Alter von 11 bis 17 Jahren
nach sozialem Status der Eltern im Zeitverlauf | [l niedriger nach sozialem Status der Eltern im Zeitverlauf | [ll niedriger
Sozialstatus, [l mittlerer Sozialstatus, [l hoher Sozialstatus | Sozialstatus, [ll mittlerer Sozialstatus, [l hoher Sozialstatus |
Daten: KiGGS Basis (2003—2006), KiGGS Welle 1 (2009—2012), Daten: KiGGS Basis (2003—2006), KiGGS Welle 1 (2009-2012),
KiGGS Welle 2 (2014-2017) KiGGS Welle 2 (2014-2017)

Abbildung 6. Entwicklung der Anteile von rauchenden Jugendlichen stratifiziert nach dem

Sozialstatus der Eltern. Quelle: Tabakatlas 2020 7°.

Erwerbstatige rauchen seltener als Erwerbslose, und Menschen mit héherem Berufsstatus
rauchen seltener als Menschen mit niedrigem Berufsstatus. Einzelne Berufsgruppen zeigen
dabei sehr hohe Raucheranteile von ca. 50%, z.B. Personen, die in der Abfallentsorgung oder
Gebaudereinigung arbeiten, aber auch Kellner und anderes Gastronomiepersonal. Den

niedrigsten Raucheranteil haben lehrende Berufe sowie Ingenieure und Arzte mit unter 15%%.
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1.3.3. Mallnahmen zur Senkung der Raucherpravalenz

Bereits im Jahr 2004 hat sich Deutschland durch die Unterzeichnung und Ratifizierung des
WHO-Rahmenibereinkommens zur Einddmmung des Tabakgebrauchs (Framework
Convention on Tobacco Control, FCTC) verpflichtet, den Nichtraucherschutz durch
Mallnahmen wie die Erhdhung der Tabaksteuer, Werbeverbote oder Aufdrucken von
Warnhinweisen auf Zigarettenschachteln voranzutreiben %°. Dies wurde bislang nur teilweise
und sehr zoégerlich umgesetzt, obwohl es klare Evidenz fiur die Wirksamkeit dieser

MaRnahmen gibt °'-92,

Auf der Tabakkontrollskala (Tobacco Control Scale (TCS), siehe Tabelle 2), einer Rankingliste,
die alle 3 Jahre von der Assoziation Europaischer Krebsgesellschaften verdffentlicht wird und
auf der die bereits umgesetzten Mallnahmen zur Tabakkontrolle mit Punkten bewertet werden,
steht Deutschland auf dem letzten Platz (Platz 36) 3. Deutschland ist z.B. das einzige der 36
Lander, das noch Auflienwerbung flir Zigaretten erlaubt. Aber auch beim Zigarettenpreis, bei
der Umsetzung des Rauchverbots auf 6ffentlichen Platzen und in Gebauden, dem Anbringen
von Warnhinweisen auf Zigarettenschachteln oder den Angeboten zur Rauchentwthnung

wurde bisher zu wenig der im FCTC beschlossenen Mallhahmen umgesetzt.

Tabelle 2. Tobacco Control Scale 2019.

Score Maximal

Tobacco Control Scale 2019
Deutschland erreichbarer Score

Zigarettenpreis / Erhdhung der Tabaksteuer 14 30
Rauchverbot auf offentlichen Platzen/Gebauden 11 22
Budget 0 10
Werbeverbot 4 13
Warnhinweise auf Zigarettenschachteln 5 10
Unterstutzung bei der Rauchentwdhnung 4 10
Bekampfung illegalen Handels 2 3
Verhinderung einer Einmischung der 0 2

Tabakindustrie (Art. 5.3 des FCTC)

Der Punkt ,Verhinderung einer Einmischung der Tabakindustrie® wurde bei der letzten
Uberarbeitung der TCS neu hinzugeflgt. Seine Erflllung dirfte besonders Deutschland vor
grofle Schwierigkeiten stellen. Der Index zur Einflussnahme der Tabakindustrie betrug fir
Deutschland im Jahr 2020 63 von 100 Punkten, im Jahr 2021 stieg er auf 68 Punkte %4,

Konkrete MaRnahmen, die derzeit in Deutschland durchfiihrt werden, sind z.B. die
Informationskampagnen der BZgA ,Be smart don'’t start* fir Schiler * und ,rauchfrei fr

Jugendliche und Erwachsene 9%,
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Im Jahr 2021 wurde darlber hinaus die neue Kampagne ,Nutze deine Chance® vom BMG und
der Bundesdrogenbeauftragten ins Leben gerufen %1% die vom Deutschen
Krebsforschungszentrum (DKFZ) unterstitzt wird.

Das DKFZ hat im Jahr 2021 die ,Strategie flr ein tabakfreies Deutschland 2040“
herausgegeben. Ziel ist es, dass im Jahr 2040 weniger als 5% der Erwachsenen und weniger
als 2% der Jugendlichen in Deutschland Tabakprodukte oder E-Zigaretten konsumieren 0",
Die Autoren nennen 10 Ubergeordnete Ma3nahmen und geben Empfehlungen zur konkreten
Umsetzung, wie beispielsweise die Fokussierung auf vulnerable Gruppen wie Personen mit

niedrigem sozio6konomischem Status oder Kinder (Abbildung 7).

Die Tabaksteuern jedes Jahr deut-
lich erhéhen

Rauchende beim Rauchstopp
unterstiitzen und Kostentiber-
nahme der Behandlung der
Tabakabhangigkeit gewahrleisten

Werbung fur Tabak und ver-
wandte Produkte vollstandig
verbieten und standardisierte
Verpackungen einflihren

Die Verfligbarkeit von Tabak und
verwandten Produkten deutlich
reduzieren

Wirksam vor Passivrauchen schiit-
zen und vollstandig tabakfreie
Lebenswelten schaffen

Kinderrechte in Bezug auf Tabak
konsequent umsetzen und den
Jugendschutz verbessern

RegelmaRige Kampagnen
durchfiihren, um iiber Risiken des
Tabakgebrauchs aufzuklaren, zur
Entwohnung zu motivieren und
Tabakfreiheit zur Norm zu machen

Im Rahmen der Entwicklungs-
zusammenarbeit Initiativen zur
Tabakkontrolle sowie Alternativen
zum Tabakanbau unterstiitzen

Politische Entscheidungen wirk-
sam vor der Beeinflussung durch
Hersteller von Tabakerzeugnissen
und verwandten Produkten sowie
deren Organisationen schiitzen

Die MaRnahmen regelmdRig
tberprifen, anpassen und
weiterentwickeln

Abbildung 7. MaBnahmen zur Reduzierung der Raucherprévalenz in Deutschland. Quelle:

Strategie fiir ein tabakfreies Deutschland 2040 01,
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1.4. Zielstellungen der vorliegenden Originalarbeiten

1.4.1. Untersuchung von Determinanten fur korperliche Aktivitat

Das Ziel der in dieser Schrift vorgestellten Originalarbeiten war es, Dauer und Intensitat sowie
Determinanten von koérperlicher Aktivitat in der deutschen Bevdlkerung zu beschreiben. Dazu
wurden zum einen eine Quer- und eine Langsschnittstudie in einer Schulerkohorte
durchgefiihrt, die Haufigkeiten flr korperliche Aktivitat und Bildschirmzeit sowie mit ihnen

assoziierte Faktoren untersucht haben.

Des Weiteren wurde eine tlurkeistammige Population in zwei weiteren Langsschnittstudien
untersucht. Die erste Studie beschrieb Aktivitatsverlaufe Uber einen Zeitraum von 6 Jahren
sowie Pradiktoren fur einen positiven Verlauf, die zweite Studie beleuchtete die Auswirkungen
der Malinahmen zur Viruseinddmmung wahrend der Coronapandemie auf die korperliche

Aktivitat und das Sitzverhalten.

1.4.2. Evaluation von Praventionsprogrammen am Beispiel von

korperlicher Aktivitat und Tabakkonsum

Wahrend in den Beobachtungsstudien die Pravalenz und Determinanten von kdrperlicher
Aktivitat und sitzendem Verhalten beschrieben wurden, fokussierten die beiden

Interventionsstudien auf Effekte von Praventionsprogrammen.

Die erste Studie untersuchte die Auswirkungen eines 8-wdchigen Krafttrainings zweimal
wochentlich bei hochaltrigen und in ihrer Mobilitat eingeschrankten Bewohnern von
Pflegeheimen. Ziel war es, die Effekte der Intervention auf die Mobilitdt und die Kraft der

Teilnehmenden zu messen.

In der zweiten Studie wurde ein Tabakpraventionsprogramm fir Jugendliche untersucht und
im Rahmen einer dreiarmigen cluster-randomisierten Interventionsstudie evaluiert. Die drei
Gruppen erhielten entweder a) eine Schilerintervention, b) eine Schiler- und
Elternintervention oder c) eine Kontrollintervention. Ziel war es, die Effekte dieser Programme

2 Jahre nach der Teilnahme der Schiler zu messen.
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2. Eigene Originalarbeiten

2.1. Demographische und soziobkonomische Determinanten fur

korperliche Aktivitat in urbanen Settings

2.1.1. Determinanten von korperlicher Aktivitat und Bildschirmzeit bei

Berliner Jugendlichen — Querschnittsanalyse

Krist, L., Blirger, C., Strébele-Benschop, N., Roll, S., Lotz, F., Rieckmann, N., Miiller-
Nordhorn, J., Willich, S.N., Miiller-Riemenschneider, F.: Association of individual and
neighbourhood socioeconomic status with physical activity and screen time in seventh-grade

boys and girls in Berlin, Germany: a cross-sectional study. BMJ Open. 2017;7(12):e017974.

Korperliche Aktivitat im Kindes- und Jugendalter ist ein wichtiger Einflussfaktor fur korperliche
und psychische Gesundheit. Gleichsam ist sie ein Pradiktor fir korperliche Aktivitat im
weiteren Lebensverlauf und daher wesentlich verantwortlich fur einen guten Gesundheits-
status im Erwachsenenalter.

Studien zeigen, dass korperliche Aktivitat und Bildschirmzeit bei Jugendlichen unter anderem
mit dem Geschlecht, dem Body Mass Index (BMI) sowie dem soziodkonomischen Status und
der Bildung der Eltern assoziiert sind. Das Ziel der vorliegenden Studie war, darlber hinaus
den sogenannten Sozialindex einzubeziehen, der in Berlin fur kleinere Einheiten der Stadtteile,
die sogenannten Planungsraume, erstellt wird und den durchschnittlichen soziobkonomischen
Status der dort lebenden Bevoélkerung widerspiegelt. Einbezogen wurden der Sozialindex des
Wohnortes der Schiler sowie der Schulen. Aulerdem wurde der Schultyp (Gymnasium oder
Integrierte Sekundarschule) als méglicher Assoziationsfaktor untersucht.

Es wurden die Daten von 1.523 Siebtklasslerinnen und Siebtklasslern ausgewertet, die eine
von 47 an der Studie teilnehmenden Berliner Schulen besuchten. Die Schiler beantworteten
einen Fragebogen zu verschiedenen Themenbereichen wie Soziodemographie,
Gesundheitsstatus, Rauchverhalten, Alkoholkonsum, kérperliche Aktivitat, Bildschirmzeit und
anderen. Mittels Regressionsanalysen wurden Assoziationen der erfassten Variablen mit
korperlicher Aktivitat (WHO-Kriterien von 60 Minuten moderater Aktivitat pro Tag erflllt) und
Bildschirmzeit (Uber 2 Stunden am Tag) untersucht.

Die Analysen bestatigten, dass das mannliche Geschlecht und ein niedrigerer BMI positiv mit
korperlicher Aktivitat assoziiert waren. Ein niedriger Sozialindex war ebenfalls positiv
assoziiert, der Sozialindex der Schulen jedoch nicht. Auch der individuelle sozio6konomische

Status war in unserer Studie nicht mit kérperlicher Aktivitat assoziiert. Es zeigte sich weiter,
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dass Schiler der Integrierten Sekundarschulen haufiger die Empfehlungen zu korperlicher
Aktivitat erflllten als die Gymnasiasten.

Die Empfehlung, nicht mehr als 2 Stunden pro Tag (auf3erhalb der Schule) vor dem Bildschirm
zu verbringen, erfullten mehr Madchen sowie Jugendliche mit niedrigerem BMI. Im Gegensatz
zu korperlicher Aktivitat, war Bildschirmzeit mit dem individuellen soziobkonomischen Status
assoziiert. Je niedriger der Status, desto wahrscheinlicher verbrachten die Schiler mehr als 2
Stunden vor dem Bildschirm. Auch ein niedriger Sozialindex und der Schultyp (Integrierte
Sekundarschule) war mit mehr Bildschirmzeit assoziiert. Flir den Sozialindex der Schulen

konnte keine Assoziation gezeigt werden.
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ABSTRACT

Objectives Few studies have explored the impact

of neighbourhood socioeconomic status (SES) on

health behaviours in youths in Germany. Our aim

was to investigate the association of individual and
neighbourhood SES with physical activity (PA) and screen
time (ST) in students aged 12—13 years in Berlin.

Design Cross-sectional study.

Setting Secondary schools (high schools and integrated
secondary schools) in Berlin, Germany.

Participants A total of 2586 students aged 12—13 years
(seventh grade).

Main outcome measures Sociodemographics,
anthropometric data and health behaviours were
assessed by self-report during classes. Primary outcome
was the association of individual and neighbourhood
SES with meeting daily PA and exceeding daily ST
recommendations. Students’ characteristics were
described with means or percentages. Comparisons were
performed using generalised linear mixed model yielding
ORs with 95% Cls.

Results Mean (+SD) age was 12.5+0.5 years, 50.5%
were girls and 34.1% had a migrant background. When
adjusting for individual covariates, associations of low
versus high individual SES were 0.85 (0.48; 1.52) for PA
and 2.08 (1.26; 3.43) for ST. Associations of low versus
high neighbourhood SES were 1.76 (1.12; 2.75) for PA and
1.54 (1.10; 2.17) for ST. After additional adjustment for
school type and school neighbourhood SES, associations
comparing low versus high individual and neighbourhood
SES were attenuated for PA (individual SES 0.74 (0.41;
1.33) and neighbourhood SES 1.51 (0.93; 2.46)) and ST
(individual SES 1.88 (1.12; 3.14) and neighbourhood SES
1.40(0.98; 2.00).

Conclusions Lower individual and neighbourhood SES
were associated with higher ST. Lower neighbourhood but
not individual SES was associated with higher PA. After
consideration of school type and school neighbourhood
SES associations were attenuated and became
insignificant for the relationship between neighbourhood
SES, PA and ST. Further research is warranted to unravel
the complex relationships between individual SES,

Strengths and limitations of this study

» This study provides important new insights into
the association of individual and neighbourhood
socioeconomic status (SES) with physical activity
(PA) and screen time (ST) among seventh grade
boys and girls attending secondary schools in Berlin,
Germany.

» The study comprises a large sample with students
recruited from all 12 districts of Berlin, including a
variety of neighbourhoods with different levels of
SES.

» PA was not assessed objectively but via self-report
and only ST was assessed, while other types of
sedentary behaviours were not taken into account.

neighbourhood SES and school environment to develop
more targeted health promotion strategies in the future.

INTRODUCTION

Physical activity (PA) as well as sedentary
behaviour have an important impact on health
and well-being." Low levels of PA are associ-
ated with higher health risks already among
children and adolescents® and an increasing
number of studies have identified sedentary
behaviour as an independent risk factor for
diseases such as diabetes and obesity in chil-
dren and adolescents.”

In the last decades, however, sedentary
behaviour among children and adolescents is
increasing while the rates of children bein%
active appear to be decreasing over time.*
In addition, longitudinal studies have shown
a decline in PA and at the same time an
increase in sedentary behaviour among chil-
dren and adolescents with increasing age.*’
Screen time (ST) (time spent watching TV or

BM)
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playing games on the computer or playing video games)
is one important aspect of sedentary behaviour, even
though it does not encompass the total time spent being
sedentary."!

While there is evidence of an association of age and sex
with PA,' studies exploring the influence of socioeco-
nomic status (SES) and built and social environment of
children show heterogeneous results.'*°

Alow individual SES is often associated with a higher body
mass index (BMI) and more sedentary time, but not always
with low PA.'"'? In addition to individual SES, studies inves-
tigating the social environment (ie, social support and social
networks, socioeconomic position and income inequality,
racial discrimination, social cohesion and social capital)
of children found evidence of an association with PA and
diet.** The built environment has also been shown to be
associated with PA among children and youth.”

Another aspect of the social environment is the neigh-
bourhood SES. Studies investigating the influence of
neighbourhood SES on health showed an association of
disadvantaged neighbourhoods with worse health status**
or a higher risk for cardiovascular diseases.”” Mechanisms
through which a lower neighbourhood SES may influence
PA and sedentary behaviour could be reduced municipal
services such as recreational facilities and playgrounds,
financial stress or less possibilities to own a gym member-
ship.?? Also, a higher crime rate may lead to less activities
outside.”® With regard to these associations between PA,
sedentary behaviour and the neighbourhood SES, study
results are heterogeneous ranging from no association to a
clear association.”” ™ Other studies in turn found that the
neighbourhood SES was only a positive modifier for the
association of environmental factors with PA and sedentary
behaviour.” ** Knowing more about independent associ-
ations of individual and neighbourhood SES could help
to address groups of adolescents in a more targeted way
when implementing prevention strategies (eg, adapting
the content of health promotion strategies to different
neighbourhoods).

Our aim was therefore to investigate the association
of individual and neighbourhood SES with PA and ST as
one important form of sedentary behaviour in a popu-
lation-based sample of boys and girls aged 12-13years
attending secondary schools in Berlin, Germany.

METHODS

Study design and setting

The present cross-sectional analysis is part of the
BEST-prevention  study, a three-armed cluster

randomised controlled trial that was conducted from
2010 to 2014 (baseline assessment was conducted
from 2010 to 2011) with the aim to evaluate a parent
involving smoking prevention programme for seventh
grade students in Berlin.”> Here, we report cross-sec-
tional data regarding PA and ST among the students
at baseline including associations with individual and
neighbourhood SES.

Participants and recruitment

Details of the recruitment are described elsewhere.”
Briefly, prior to recruitment, permission of the Berlin
senate of education, youth and research (Senatsverwaltung
fur Bildung, Jugend und Wissenschaft) was obtained, and
school principals and contact teachers from all 12 districts
of Berlin were informed about the project. Students
were eligible for the study if they: (1) were in the seventh
grade, (2) attended one of the participating schools and
(3) showed intellectual and physical ability to make an
informed decision about study participation. Separate
signed written informed consent was required from partici-
pating students as well as from at least one parent/ caregiver.
The study was approved by the ethical review committee of
the Charité-Universititsmedizin Berlin, Germany.

4

Measurements
The study questionnaire is based on existing and validated
questionnaires investigating adolescent health behaviour
(eg, Health Behaviour in School-Aged Children, HBSC35;
German Children and Youths Survey, KIGGS).z6 It includes
questions related to sociodemographics, smoking and
other health behaviours, such as alcohol consumption,
nutrition, PA and ST, as well as height and weight. It took
about 30-40min to complete the questionnaire. Our study
group has the status of an associated project of the HBSC.
During a first visit to schools, the BEST study was
presented to the students by trained research personnel
and consent forms were distributed for students and
parents/caregivers. During the second visit, which took
place a few weeks later, baseline data were assessed with
the questionnaire in the classroom among children, who
had provided both consent forms.

Outcome measures

Physical activity

PA was assessed using two adapted items of the HBSC
questionnaire. The first question read: ‘On how many
days in the past week were you physically active for at least
60min?’ According to WHO guidelines, for our primary
outcome we defined a student as meeting current guide-
lines if he or she was active at least 60 min on each of
the last 7days (yes/no).”” The other question asked for
the number of hours of moderate intensity PA per week
(‘How many hours per week are you physically active (any
activity that increases your heart rate and makes you get
out of breath)?’) with examples of such activities. This
number was divided by seven to obtain the number of
hours of PA per day.

Screen time

ST was assessed with two questions (also part of the HBSC
questionnaire) asking for the time spent each day watching
TV or playing with the computer. TV time was assessed by
asking ‘How many hours/day do you usually watch tele-
vision in your free time?’ for weekdays and weekend days
separately. Computer time (minutes/day) was assessed by
asking ‘How many hours/day do you usually play games on
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a computer, or use a game console in your leisure time?’.
Total ST was computed by adding up TV and computer
time. Using a smartphone or tablet was not assessed.
According to the AAP™ recommendations, we defined
more than 2hours of ST per day as high ST.

Covariates

Individual level

Sex, age and anthropometric data (height and weight)
of the students were assessed via self-report. The BMI
was calculated using the self-reported data. BMI catego-
ries are presented using cut-offs defined by the specific
percentiles which at age 18 years correspond to the
adult cut-off points for underweight (<18.5kg/m?), over-
weight (25kg/m?) and obesity (30kg/m?). According to
that definition, underweight is defined as a BMI <10th
percentile, normal weight as a BMI between the 10th and
the 90th percentile, overweight as a BMI between the
90th and the 97th percentile and obesity as a BMI >97th
percentile.” *

According to official definitions, a student was defined as
having a migration background if he or she was not born in
Germany or if at least one parent was not born in Germany
but moved to Germany after 1949."'

Individual SES

To assess the individual SES of the student, we used
the Family Affluence Scale (FAS), a validated instru-
ment to assess the material affluence of the family
asking for the number of cars and computers in the
family, for holidays during the past 12 months, and
whether the child has its own room.* The FAS consists
of values from 0 to 7, with higher values indicating
higher affluence, and can be categorised into three
categories (low (0-3), moderate (4-5) and high afflu-
ence(6-7). The FAS was completely assessed only at the
24 months follow-up, we therefore used the 24 months
follow-up FAS to describe family SES at baseline.

Neighbourhood SES

For the SES of the students’ neighbourhood, we used
the social index defined and implemented by the
‘Atlas of Social Structure’ (Sozialstrukturatlas). It is
an instrument used in Berlin to describe the social
situation of Berlin by classifying 447 subareas (with on
average 7500 habitants) of the 12 districts of Berlin
accordingly.” ** This social index reflects the distribu-
tion of social and health burden in Berlin. Social and
health indicators are, for example, unemployment,
welfare reception rate, average per capita income and
also premature mortality and avoidable deaths. The
index ranges from 1 reflecting the best to 7 reflecting
the worst social situation of a district.

School types

In Berlin, two types of secondary schools exist: high schools
with the possibility to achieve a high school diploma after
12 years, as well as integrated secondary schools (an inte-
gration of different school types) with the possibility to

achieve a high school diploma after 13 years. More often
than high schools, integrated secondary schools are left by
the students after the 10th grade with a secondary school
leaving certificate. The academic requirements are higher
in high schools than in integrated secondary schools.*

School neighbourhood SES

Since the neighbourhood of the school can be different to
that of students, we assessed this information (analogous
to the individual neighbourhood SES) in order to take an
additional influencing factor of the students’ behaviour
into account.

Statistical analysis
All statistical analyses were performed for the students
aged 12 and 13years due to the small number of students
younger than 12 and older than 13 years (8.1%). We used
all data available for the respective analysis; missing data
were not imputed.

Characteristics of schools and students were analysed
by descriptive statistical methods (eg, mean and SD,
frequencies and percentages; P values are derived from
t-tests and y tests).

Because of the nested structure of the data with both
fixed and random effects, a generalised linear mixed
model with a logit link function was used for the analysis
when comparing groups (models with random intercept).
In general, the random factors ‘school’ and ‘class within
school’ (as nested factor) were included into the models,
with either PA or ST as the dependent variable. Results are
presented as ORs and 95% Cls.

These models were used to determine the association
of several factors. For PA as the dependent variable, sex,
migration background, BMI and ST were included into
all models, in addition with individual SES (FAS-score)
(model 1) or students’ neighbourhood SES (model 2) or
both (model 3a). A final model included the aforemen-
tioned plus the two school level variables school type and
school neighbourhood (model 3b). The same procedure
was performed for ST as the dependent variable, respec-
tively. To be able to compare different models, the analyses
were restricted to the number of students with non-missing
data for the model with the largest number of variables
included. As sensitivity analyses, to assess if associations
are modified by gender, interaction effects on gender
were included into the models. Additional sensitivity anal-
yses were performed based on the maximum number of
students with non-missing data for the respective model. All
P values are considered exploratory (with no adjustment for
multiple testing). Analyses were performed using the soft-
ware package SAS release V.9.3 and V.9.4 (SAS Institute).

RESULTS

Characteristics of the study population

Out of 214 contacted schools, 49 schools (23%; 4291
students) showed interest and were eligible for study partic-
ipation. Before baseline assessment, 1268 out of these 4291
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[ Enrollment ]

Assessed for eligibility
(n=214 schools)

Excluded (n=165 schools)
— no statement of interest (n=165)

A

A 4

n=49 schools
n=167 classes
n=4291 students

Excluded (n= 2 schools, n= 6 classes, 1268 students)
- School withdrew consent (n=2 schools, n=6

R classes)

- no student consent (n=67 students)

- no parental consent (n=189 students)

- no parental and student consent (n=832)

A 4

Eligible for participation
n=47 schools

n=161 classes,

n=3023 students

Excluded (n=222 students)
- not present at day of assessment (n=222)

A4

Baseline assessment
» schools n=47

* classes n=161

« students n=2801

Excluded (n=215 students)
- other age than 12 or 13 years

\4

[ Descriptive Analysis ]

\4

Included in analysis
schools n= 47
classes n= 161
students n= 2586

Complete Case Excluded (n=1066 students)
Analysis - missing data

\4

A4

Included in analysis
students n= 1523

Figure 1 Flow chart of the recruitment process.

students dropped out including two entire schools. Two  and 1523 in our complete case analyses. Figure 1 shows the
thousand, eight hundred and one students participated  recruitment process of the schools, classes and students.

at the baseline assessment. Out of those, we included 2586 Sociodemographic characteristics of all participating
students aged 12 and 13 years in our descriptive analyses  students are presented in table la. The mean (+SD) age
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Table 1a Characteristics of the study sample

Boys Girls Total
Individual level Mean=SD or n (%) P value
No of students, n (%) 1279 (49.5) 1307 (50.5) 2586
Age (years, mean+SD) (n=2586) 12.5+0.5 12.4+0.5 12.4+0.5 <0.001
12years, n (%) 651 (50.9) 775 (59.3) 1426 (55.1) <0.001
13years, n (%) 628 (49.1) 532 (40.7) 1160 (44.9)
Height (cm, mean+SD) (n=2440) 161.1+£9.5 160.1+7.3 160.6+8.4 0.003
Weight (kg, mean+SD) (n=2360) 49.5+10.9 47.0+8.9 48.3+10.0 <0.001
BMI* (kg/m?, meanSD) (n=2296) 18.9+3.1 18.3+2.7 18.6+2.9 <0.001
BMI range 11.8-30.9 11.7-33.8 11.7-33.8
Underweight (BMI <10th percentile)t 126 (11.1) 218 (18.8) 344 (15.0) <0.001
Normal weight (BMI 10th to <90th percentile)t 822 (72.2) 843 (72.6) 1665 (72.4)
Overweight (BMI 90th to <97th percentile)t 166 (14.6) 90 (7.8) 256 (11.1)
Obesity (BMI >97th percentile)t 24 (2.1) 10 (0.9) 34 (1.5)
Migrant background (n=2423) 396 (33.1) 429 (35.0) 825 (34.0) 0.307
Individual SES (Family Affluence Scale; FAS) (n=2139)
High (FAS 6-7) 569 (53.7) 500 (46.3) 1069 (50.0) 0.003
Moderate (FAS 4-5) 371 (35.0) 441 (40.9) 812 (38.0)
Low (FAS 0-3) 120 (11.3) 138 (12.8) 258 (12.1)
Students’ neighbourhood SES (n=2240) 1114 1126 2240
Mean+SD 4.0+1.9 4.1+1.9 4.0+1.9 0.526
1 (best) 127 (11.4) 123 (10.9) 250 (11.2)
2 182 (16.3) 194 (17.2) 376 (16.8)
3 143 (12.8) 119 (10.6) 262 (11.7)
4 215 (19.3) 229 (20.3) 444 (19.8)
5 162 (14.5) 160 (14.2) 322 (14.4)
6 134 (12.0) 134 (11.9) 268 (12.0)
7 (worst) 151 (13.6) 167 (14.8) 318 (14.2)
School type (n=2586)
High schoolt students (15 schools) 507 (39.6) 624 (47.7) 1131 (43.7) <0.001
Integrated secondary school§ students (32 schools) 772 (60.4) 683 (52.3) 1455 (56.3)

Descriptive statistical methods.
“Body mass index (kg/m?).
+BMI percentiles according to Cole et al.***°

FHigh schools (5th or 7th grade to 12th grade, graduation with high school diploma after 12th grade).
§Integrated secondary schools (integration of different school types, 7th grade to 13th grade, graduation with secondary school leaving

certificate after 10th grade or high school diploma after 13th grade).
SES, socioeconomic status.

of participants was 12.4+0.5 years (12.5+0.5 for boys and
12.4+0.5 for girls) and the distribution between girls and
boys was similar (50.5% vs 49.5%). Of the entire sample,
34.1% were defined as having a migrant background.
Boys reported more often a high individual SES than girls
(53.7% vs 46.3%). Mean neighbourhood SES was similar
among boys and girls (4.0+1.9and 4.1+1.9). Individual
and neighbourhood SES were moderately correlated
(Spearman’s rank correlation coefficient=0.36; P<0.001).
School characteristics are presented in table 1b. An asso-
ciation between the students’ neighbourhood SES and
the school type could be observed, indicating that the

mean students’ neighbourhood SES was higher among
high school students than integrated secondary school
students.

Of the total sample, 12.8% fulfilled WHO criteria of
being active for at least 60 min per day. The proportion
of boys fulfilling the criteria was higher than in girls
(15.9% of the boys vs 9.8% of the girls, OR 1.7 (1.4; 2.2);
P<0.001) and boys also spent more time being active
than girls (0.9+0.8 vs 0.6+0.6 hours per day, mean differ-
ence 0.3hours (0.2; 0.3), P<0.001). 81.5% of the boys
and 66.9% of the girls reported more than 2hours ST
per day, OR 2.2 (1.8; 2.6); P<0.001. Average ST was also
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Table 1b Characteristics of schools

School level
Integrated secondary
High schools* schoolst Total P value

School neighbourhood SES, Mean+SD (n=47) 3.5+1.4 4.4+1.9 4.0+1.8 <0.001

n (%)

1 (best) 1(6.7) 3(9.4) 4 (8.5)

2 4 (26.7 3(9.4) 7 (14.9)

3 2 (13.3) 4 (12.5) 6 (12.8)

4 4 (26.7 7(21.9) 11 (23.4)

5 2(13.3 4 (12.5) 6 (12.8)

6 2(13.3 5(15.6) 6(12.8)

7 (worst) 0 (0.0) 6 (18.8) 6 (12.8)
Students’ neighbourhood SES*, mean+SD (n=2240) 3.1+1.6 4.6+1.9 <0.001
Individual SES* (Family Affluence Scale; FAS) (n=2139)

n (%)

High (FAS 6-7) 744 (65.8) 531 (36.5) <0.001

Moderate (FAS 4-5) 338 (29.9) 652 (44.8)

Low (FAS 0-3) 49 (4.3) 272 (18.7)

Descriptive statistical methods.

*High schools (5th or 7th grade to 12th grade, graduation with high school diploma after 12th grade).
TIntegrated secondary schools (integration of different school types, 7th grade to 13th grade, graduation with secondary school leaving

certificate after 10th grade or high school diploma after 13th grade).
SES, socioeconomic status.

higher among boys than among girls (3.9+2.7hours vs
3.1+2.5hours); P<0.001 on week days and 6.5+3.6 hours vs
4.9+3.4hours on weekend days.

Association of individual and neighbourhood SES with PA and
ST

Results of multivariable analyses are presented in
figures 2 and 3. These results presented in figures 2
and 3 and in (online supplementary tables 1 and 2 are
based on an identical analysis population with complete
information (n=1523). Results for the multivariable
analysis not restricted to complete cases are addition-
ally presented in online supplementary tables 3 and
4). The results did not differ markedly between both
approaches.

In multivariable analyses, individual SES was not asso-
ciated with PA. The ORs after adjustment for individual
factors were 0.90 (0.63; 1.29) and 0.85 (0.48; 1.52);
P=0.792 for middle and low SES, respectively, compared
with high SES. Additional adjustment for school type
and school neighbourhood SES did not change the
results notably (0.83 (0.58; 1.20) and 0.74 (0.41; 1.33);
P=0.476). ST in contrast was associated with individual
SES. The lower the students’ SES the higher the odds to
spent more than 2hours of ST per day (1.31 (1.00; 1.72)
and 2.08 (1.26; 3.43); P=0.008) for middle and low indi-
vidual SES, respectively, compared with high SES. This
association was attenuated slightly when additionally
adjusting for school variables (1.25 (0.95; 1.64) and
1.88 (1.12; 3.14); P=0.036).

In contrast to individual SES, a lower neighbourhood
SES was associated with a higher odds of engaging
in 60min per day in PA (1.34 (0.86; 2.08) and 1.76
(1.12; 2.75); P=0.047) for middle and low neighbour-
hood SES, respectively, compared with high neigh-
bourhood SES after adjustment for individual factors;
after adjustment for school variables, the association
of neighbourhood SES with PA was attenuated some-
what and no longer independently associated (OR 1.19
(0.78; 1.82) and 1.51 (0.93; 2.46); P=0.253).

Compared with high neighbourhood SES, students
with low neighbourhood SES were more likely to spend
more than 2 hours of ST per day (OR 1.54 (1.10;2.17)),
while there was no association for students with middle
neighbourhood SES (1.03 (0.75; 1.41); P=0.019). When
additionally adjusting for school variables, neighbour-
hood SES was no longer independently associated
with ST and the OR of middle and low neighbourhood
SES, compared with high neighbourhood SES, became
almost equal (1.37 (0.99; 1.91) and 1.40 (0.98; 2.00);
P=0.109). There was no interaction effect between
gender and ST regarding PA, nor between gender and
PA regarding ST (data not shown).

DISCUSSION

In this study, we investigated the association of indi-
vidual and neighbourhood SES with PA and ST among
seventh grade school students. The individual SES of

6
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Multivariable analysis of physical activity associated factors among 12 and 13 years old students

Variables 0dds Ratio [95%Cl]
Individual SES [middle vs. high] —_—— 0.98 [0.69;1.38]
Individual SES [low vs. high] ® 0.96 [0.54;1.70]
Model 1 Sex [girls vs. boys] —_— 0.48 [0.34;0,67]
BMI o 0.92 [0.87;0.98]
Migration background [no vs. yes] —_———— 0.87 [0.61;1.25]
Screen time [<2h vs, 22h] L g 1.16 [0.81;1.67]
Neighbourhood SES [middle vs. high] L g 1.31[0.85;2.04]
Neighbourhood SES [low vs. high] ® 1.70 [1.10;2.63]
Model 2 Sex [girls vs. boys] . 0.47 [0.33;0.65]
BMI —o— 0.92 [0.86;0.98]
Migration background [no vs. yes] ® 0.95 [0.66;1.37]
Screen time [<2h vs. 22h] L 1.21 [0.84;1.75]
Individual SES [middle vs. high] —_—i 0.90 [0.63;1.29]
Individual SES [low vs. high] ®- 0.85 [0.48;1.52]
Model 3a Neighbourhood SES [middle vs. high] TS 1.34 [0.86;2.08]
Neighbourhood SES [low vs. high] * 1.76 [1.12;2.75]
Sex [girls vs. boys] —_——i 0.47 [0.34;0.66]
BMI —o— 0.92 [0.86;0.98]
Migration background [no vs. yes] L g 0.93 [0.65;1.35]
Screen time [<2h vs. 22h] ! 1.20 [0.83;1.74]
Individual SES [middle vs. high] L g 0.83 [0.58;1.20]
Individual SES [low vs. high] L 2 0.74 [0.41;1.33]
Neighbourhood SES [middle vs. high] * 1.19 [0.78;1.82]
Neighbourhood SES [low vs. high] L 2 1.51[0.93;2.46]
Model 3b Sex [girls vs. boys] —_———— 0.48 [0.34;0.68]
BMI o 0.91 [0.86;0.97]
Migration background [no vs. yes] L 2 0.94 [0.65;1.37]
Screen time [<2h vs. 22h] L 2 1.26 [0.86;1.86]
School type [Integrated vs. high school] L g 2.15 [1.34;3.47]
School Neighbourhood SES [middle vs. high] L g 1.15 [0.69;1.92]
School Neighbourhood SES [low vs. high] L g 0.92 [0.52;1.62]
0,1.10 1,00 10:00
Odds Ratio
Figure 2 Multivariable analysis of physical activity-associated factors among students aged 12-13years (complete case

analysis, n=1523). BMI, body mass index; SES, socioeconomic status.

the students in our study sample, measured with the
FAS, was significantly associated with ST. Students
with lower SES were more likely to spend more than
2hours per day viewing screen devices. Compared with
high SES, low SES was more strongly associated with ST
than middle SES. Similar results were found in other
studies.'® *° *” Potential reasons for these findings are
that parents with better education and higher statuses
may be more aware of the health consequences of

excessive ST and thus have stricter rules regarding ST
behaviour.*® Children from families with lower SES may
also more often have a TV in their room, which has been
shown to be associated with higher ST levels.* More-
over, it is well known that parents have an important
role-modelling function, which influences children’s
behaviours, such as screen viewing.”’ Since children of
families with lower SES may more often have parents
that engage in higher ST and/or watch more often TV
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Multivariable analysis of screen time associated factors among 12 and 13 years old students

Variables 0Odds Ratio [95%CI]
Individual SES [middle vs. high] —_—— 1.36 [1.04;1.78]
Individual SES [low vs. high] L 4 2.25[1.37;3.68]
Model 1
Sex [girls vs. boys] —_—— 0.43 [0.33;0.55]
BMI [ gl 1.10 [1.05;1.15]
Migration background [no vs. yes] —_—— 0.79 [0.59;1.05]
PA - WHO criteria fulfilled [no vs. yes] I — 1.13 [0.78;1.65]
Neighbourhood SES [middle vs. high] i 1.08 [0.79;1.48]
Neighbourhood SES [low vs. high] —_—i 1.68 [1.20;2.35]
Model 2 Sex [girls vs. boys] —— 0.43 [0.33;0.56]
BMI [a gl 1.11[1.05;1.15]
Migration background [no vs. yes] —_—— 0.79 [0.59;1.06]
PA - WHO criteria fulfilled [no vs. yes] —_—— 1.18 [0.81;1.73]
Individual SES [middle vs. high] e 1.31[1.00;1.72]
Individual SES [low vs. high] L 2 2.08 [1.26;3.43]
Model 3a Neighbourhood SES [middle vs. high] —_— 1.03 [0.75;1.41]
Neighbourhood SES [low vs. high] —_—————i 1.54 [1.10;2.17]
Sex [girls vs. boys] —— 0.42 [0.32;0.54]
BMI 2 g 1.10 [1.05;1.15]
Migration background [no vs. yes] ——1— 0.84 [0.63;1.12]
PA - WHO criteria fulfilled [no vs. yes] —_— 1.17 [0.80;1.70]
Individual SES [middle vs. high] A 1.25 [0.95;1.64]
Individual SES [low vs. high] & 1.88 [1.12;3.14]
Neighbourhood SES [middle vs. high] i 1.37 [0.99;1.91]
Model 3b Neighbourhood SES [low vs. high] —— 1.40 [0.98;2.00]
Sex [girls vs. boys] —— 0.42 [0.33;0.54]
BMI o 1.09 [1.04;1.15]
Migration background [no vs. yes] —— 0.85[0.63;1.13]
PA - WHO criteria fulfilled [no vs. yes] L 1.23 [0.84;1.80]
School type [Integrated vs. high school] . S— 1.57 [1.09;2.27]
School Neighbourhood SES [middle vs. high] L 4 1.26 [0.82;1.92]
School Neighbourhood SES [low vs. high] L g 1.07 [0.67;1.70]
r ,
0,1 1 10
Odds Ratio
Figure 3 Multivariable analysis of screen time associated factors among students aged 12-13 years (complete case analysis,

n=1523). BMI, body mass index; PA, physical activity; SES, socioeconomic status.

together with their parents, they may in turn engage in
more ST.”!

PA on the other hand was not associated with individual
SES in our study population. This finding is in part consis-
tent with the results of the HBSC study for Germany and
with a few other studies.””**® A possible explanation for this
finding is that PA consists not only of organised sports or
activities that require a club membership or sports equip-
ment. On the contrary, a large part of PA among youths may
be daily life activities, such as active commuting, or sports
and activities in the neighbourhood and in parks which is

independent from the individual SES.** However, in contrast
to our findings and the other studies, a variety of studies do
show an association between SES and PA, which has been
highlighted in reviews by Hanson and Chen or Sallis et al.'®™
It should be noted that most of these studies are from the
USA or Australia and the explanations for the observed asso-
ciations, such as the higher prevalence of unsafe neighbour-
hoods or of neighbourhoods with less green space may not
be directly transferable to Germany and Berlin.

The other main aspect of our study was the investigation of
the neighbourhood SES and its association with PA and ST.
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The neighbourhood SES represents the social and health
indicators of a city or of its districts, including unemploy-
ment rate, welfare reception rate, average per capita income
and others. In our study, students living in low SES neigh-
bourhood areas were more likely to be physically active than
those with middle or high neighbourhood SES. To a certain
extent, this is surprising and in contrast to many earlier
studies that have reported mostly no or inverse associations
between neighbourhood SES and PA.* **™ However, as
suggested in an earlier study the observed finding in our
study may be related to higher active transportation among
adolescents of families with lower SES because they may be
less likely to own a car resulting in more students using the
bicycle or public transportation to school.” Similar to indi-
vidual SES, another explication could be that the major part
of PA among adolescents consists of unstructured activities
rather than organised team sports.”* Thus, a membership in
asports club (which is less probable in neighbourhoods with
lower SES) would not affect the overall amount of PA.

Low and middle neighbourhood SES were also associ-
ated with higher ST compared with high neighbourhood
SES. This result is in line with a study by Carson et al.”!
Neighbourhood safety, as suggested by Carson et al, may
be one possible explanation for this finding. In addition,
the lack of suitable and well-maintained recreation facili-
ties could lead to more ST as replacement of other leisure
time activities. In contrast to our results, many studies
investigating neighbourhood SES and its association with
sedentary behaviour reported null results as shown in a
recent review by Stierlin et al, suggesting that other factors
may be more important than neighbourhood SES in the
context of adolescents’ sedentary behaviour.® Possible
reasons for these differences between findings may be
related to different study populations across individual
studies but also the fact that our study only focused on
ST instead of total sedentary behaviour. Screen viewing
as a health behaviour has not been investigated widely in
the context of individual and neighbourhood SES, but it
appears that in Berlin it is more closely linked with these
factors than PA. Hence, promoting alternative activity
opportunities for adolescents living in lower SES neigh-
bourhoods could be a worthwhile target for interven-
tions. In the context of the existing literature, it would
be useful to also investigate total sedentary behaviour in
future German studies.

In addition to individual and neighbourhood SES,
school level factors play a role in the health behaviour
of school children.”® Moore and Littlecott found that
school level affluence was independently associated with
health behaviours (except PA) of the school students
after adjusting for the individual SES.* When addition-
ally including school type and school neighbourhood
SES as covariates in our analysis, presented results for
PA and ST were attenuated somewhat and neighbour-
hood SES was no longer independently associated with
PA and ST, indicating the potentially important role of
school type and school neighbourhood SES on PA and
ST.

A possible explanation for this finding could be that
adolescents living in areas with lower neighbourhood SES
are more often attending an integrated secondary school
which has been shown in table 1b. Since the academic
standards of integrated secondary schools tend to be lower
than those of high schools, it is possible that students of
the firstmentioned have more leisure time than those of
the latter.* ®

Some studies found that the school socioeconomic envi-
ronment, thatis, social networks and peer influences had
a greater effect on health behaviour among adolescents
than the individual SES.” ® This illustrates the complex
interplay of individual SES, neighbourhood SES and the
school environment (school type and school neighbour-
hood SES), that may also be affected by parental choice
of schools and other parental influences on school activ-
ities.”” A recent study from the UK has provided some
further evidence for these complex relationships.”
Studies from Germany have also shown that the neigh-
bourhood SES as well as the SES of the students tends
to be correlated with the school type.” Better educated
parents tend to send their children to high schools rather
than integrated secondary schools,” which could imply
that it is the school type itself influencing PA and ST, and
the social environment of the student. But even if the
choice of the school type is done by the parents and is
influenced by their SES, targeting integrated secondary
schools may be important and could be emphasised more
in health promotion activities. It appears that this may
help to address the issue of individual SES on the one
hand (more children with low SES in secondary schools)
but also neighbourhood SES on the other hand. Further
research is needed to disentangle these complex relation-
ships between individual and neighbourhood SES, as well
as school environment. With additional research it could
be investigated if some neighbourhoods might benefit
more from ST-related activities, while others might
benefit more from PA-related activities. The aim should
be the ability to target the content of health promotion
activities according to school type and neighbourhood to
meet greatest needs.

In addition to individual and neighbourhood SES, other
factors like the built environment (ie, number of public
transport stops, residential density, intersection density and
the number of parks) could also play an important role
in adolescents’ health behaviours.”” These factors may be
mediators of the observed associations, but studies have
also suggested that associations may be moderated by the
built environment (studies have shown that individuals
with low neighbourhood SES had a greater benefit of good
walkability than those with a high neighbourhood SES).* #*
Future research should therefore also include measure-
ments of the built environment in Berlin to provide new
insights into the associations with PA.

Strengths and limitations
Strengths of our study include the size of our sample, as well
as the proportion of students with migration background,
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SES and gender distribution, which appear to be very
similar to the student population of Berlin.”" However, the
results are only valid for regions with similar characteristics
as Berlin: an urban well-connected region with relatively safe
neighbourhoods and good infrastructure for transportation
and cycling.

Some limitations have to be considered as well. First, FAS
was only assessed at the 24-month follow-up. However, we
assessed one item of the FAS (holiday) additionally at base-
line and at the 12-month follow-up. The answers were quite
similar over the 2years. We thus think that the period of
2years was not associated with major changes in the FAS
level. We also found differences in the self-report FAS of
boys and girls, which is somewhat surprising. It is possible
that the structure of the questionnaire led to an overesti-
mation among boys due to a higher interest in cars and
computers (ie, two key elements of the FAS). Second, PA
was not measured objectively. Self-report of children and
adolescents, especially regarding PA, may lead to biased
results through misreporting.” Measurement errors asso-
ciated with self-report may further be influenced by SES
of adolescents.” Future studies should use accelerometers
or other means to objectively measure PA and sedentary
behaviour.” Another limitation of our study is that we did
not assess total sedentary behaviour and that ST was deter-
mined based on the use of TV, computer and video games
as assessed by the HBSC questionnaire.”® ™ Other increas-
ingly popular screen devices (eg, smartphones, tablets)
and other kinds of sedentary behaviours like sitting during
homework, talking on the phone and sitting at school were
not taken into account, which may have led to an underes-
timation of ST.

CONCLUSION

Lower individual and neighbourhood SES were associated
with higher ST. Lower neighbourhood but not individual
SES was associated with higher PA. After consideration of
school type and school neighbourhood SES associations
were attenuated and became insignificant for the relation-
ship between neighbourhood SES, PA and ST. Further
research is warranted to unravel the complex relationships
between individual SES, neighbourhood SES and school
environment to develop more targeted health promotion
strategies in the future.
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2.1.2. Determinanten von korperlicher Aktivitat und Bildschirmzeit bei

Berliner Jugendlichen — Langsschnittanalyse

Krist, L., Roll, S., Stroebele-Benschop, N., Rieckmann, N., Miiller-Nordhorn, J., Biirger, C.,
Willich, S.N., Miiller-Riemenschneider, F.: Determinants of Physical Activity and Screen Time
Trajectories in 7th to 9th Grade Adolescents - A Longitudinal Study. Int J Environ Res Public
Health. 2020;17(4).

Die durchschnittliche tagliche korperliche Aktivitat nimmt vom Kindes- zum Jugendalter
kontinuierlich ab, wahrend die Dauer, die im Sitzen verbracht wird, z.B. als Bildschirmzeit,
zunimmt. Diese allgemeinen Ergebnisse lassen allerdings keine Aussage uber mdgliche
Subgruppen zu, die dem oben erwahnten Muster nicht folgen. Das Ziel dieser Studie war es
daher, Uber 2 Jahre Verlaufe von korperlicher Aktivitat und Bildschirmzeit bei Siebtklasslern
zu beobachten und individuelle sowie schulbezogene Determinanten fir diese Verlaufe zu

analysieren.

Dauer und Haufigkeit von korperlicher Aktivitait sowie Bildschirmzeit wurden zu drei
Zeitpunkten bei einer Kohorte von Berliner Schilern der 7. Klassenstufe (Gymnasium und
Integrierte Sekundarschule) tUber 2 Jahre (jahrliche Follow-Ups in 8. und 9. Klasse) mittels
eines Selbstausfliller-Fragebogens erhoben, um die verschiedenen Verlaufe von korperlicher
Aktivitat und Bildschirmzeit zu beschreiben (steigend, abnehmend, gleichbleibend hoch oder
gleichbleibend niedrig). Mittels multivariabler Regressionsanalysen wurden dann Pradiktoren

fur den jeweils positiven Verlauf untersucht.

Es nahmen 2.122 Schdler an allen drei Erhebungszeitpunkten teil. Die Ergebnisse der Studie
zeigten eine Reduktion der durchschnittlichen korperlichen Aktivitat und einen Anstieg der
Bildschirmzeit. Beim 2. Follow-Up erflllten die Schiler seltener als zu Baseline die
Empfehlungen zu korperlicher Aktivitat (mind. 60 Minuten pro Tag) (9,4% vs. 13,2%) und
Bildschirmzeit (max. 2 Stunden taglich auerhalb der Schule) (19,4% vs. 25,0%). Mannliches
Geschlecht war der einzige Pradiktor fur einen gleichbleibend hohen oder steigenden
korperlichen Aktivitatsverlauf Uber 2 Jahre. Dagegen waren fir eine gleichbleibend niedrige
oder reduzierte Bildschirmzeit Uber die 2 Jahre Follow-Up weibliches Geschlecht, hoher

soziobkonomischer Status und Gymnasialangehdrigkeit unabhangig voneinander Pradiktoren.

35



International Journal of /
i and Public Health @\"y
Article
Determinants of Physical Activity and Screen Time
Trajectories in 7th to 9th Grade
Adolescents—A Longitudinal Study

Lilian Krist 1*, Stephanie Roll 1, Nanette Stroebele-Benschop 2(”, Nina Rieckmann 3,

Jacqueline Miiller-Nordhorn 3, Christin Biirger !, Stefan N. Willich ! and
Falk Miiller-Riemenschneider -5

1 Institute for Social Medicine, Epidemiology and Health Economics, Charité-Universitdtsmedizin Berlin,

Corporate Member of Freie Universitat Berlin, Humboldt-Universitat zu Berlin,

and Berlin Institute of Health, 10117 Berlin, Germany; stephanie.roll@charite.de (S.R.);

buergerc@yahoo.de (C.B.); stefan.willich@charite.de (S.N.W.)

Institute of Nutritional Medicine, University of Hohenheim, 70599 Stuttgart, Germany;

N.Stroebele@uni-hohenheim.de

Institute of Public Health, Charité-Universitatsmedizin, Corporate Member of Freie Universitét Berlin,

Humboldt-Universitdt zu Berlin, and Berlin Institute of Health, 10117 Berlin, Germany;

nina.rieckmann@charite.de (N.R.); jacqueline.mueller-nordhorn@charite.de (J.M.-N.)

4 Berlin Institute of Health (BIH), Charité-Universitatsmedizin Berlin, 10178 Berlin, Germany;
falk.mueller-riemenschneider@nuhs.edu.sg

5 Saw Swee Hock School of Public Health, National University of Singapore; Singapore 117549, Singapore
®  Yong Loo Lin School of Medicine, National University of Singapore, Singapore 117597, Singapore
*  Correspondence: lilian.krist@charite.de
check for
Received: 28 November 2019; Accepted: 19 February 2020; Published: 21 February 2020 updates

Abstract: Physical activity (PA) in youth tends to decline with increasing age, while sedentary
behaviour including screen time (ST) increases. There are adolescents, however, whose PA and ST do
not follow this pattern. The aim of this study is (i) to examine trajectories in PA and ST from grade 7-9
among students in Berlin, and (ii) to investigate the relationship of these trajectories with individual
factors and school type. For the present analyses, changes in students’ PA and ST across three time
points from 7th to 9th grade were assessed via self-report questionnaires. Positive and negative
trajectories were defined for both PA (positive: increasing or consistently high, negative: decreasing
or consistently low) and ST (vice versa). Multivariable logistic regression analyses were performed to
identify possible predictors of PA and ST trajectories. In total, 2122 students were included (50.2%
girls, mean age 12.5 (standard deviation 0.7) years). Compared to grade 7, less students of grade 9
fulfilled PA and ST recommendations (PA: 9.4% vs. 13.2%; ST: 19.4% vs. 25.0%). The positive PA
trajectory included 44% of all students (63% boys), while the positive ST trajectory included 21% of
all students (30% boys). Being a boy was significantly associated with a positive PA trajectory, while
being a girl, having a high socioeconomic status, and attending a high school, were significantly
associated with a positive ST trajectory. Different PA and ST trajectories among adolescents should be
taken into account when implementing prevention programs for this target group.

Keywords: physical activity; screen time; trajectory; school students; adolescents; longitudinal

1. Introduction

The decline in adolescents” physical activity (PA) and the increase of screen-based sedentary
behaviour (screen time; ST) is an important public health concern [1]. While physical activity has a
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large number of positive effects on physical and psychological health, screen time is associated with an
increased risk for cardiovascular and metabolic diseases as well as numerous psychological disorders
like depression, low self-esteem, and psychological distress [2-6].

Health behaviours that develop during adolescence can have enduring effects on health behaviours
in adult life [7,8]. Movement guidelines for children and adolescents recommend at least 60 min
per day of moderate-to-vigorous physical activity (MVPA) and not more than 2 h of recreational
screen time per day [9-12]. The German Children and Youths Survey (KIGGS Wave 1, 2009-2012)
reported higher PA at age 11-13 years compared to age 14—17 years (12% compared to 8% of the girls
and 17.4% compared to 15% of the boys fulfilled WHO recommendations, respectively) [13]. The
German “Health Behaviour in School-aged Children” (HBSC) study (2002—2010) showed higher screen
time in adolescents aged 15 years compared to 11 years: 68% compared to 42% of the girls and 67%
compared to 50% of the boys, respectively, are spending more than two hours per day on screen time
behaviour [14,15].

Evidence from longitudinal studies shows a decline in physical activity and an increase in sedentary
behaviour (SB) from childhood through adolescence [8,16-22]. However, only few longitudinal studies
among German adolescents are available. Schwarzfischer et al. reported the longitudinal development
of PA and SB at three time points (2008, 2010, and 2013) and associations with BMI and body fat, however,
Germany was only one of five European countries included in this study and the measurement of PA
was not the study’s main purpose [22]. Braig et al. reported associations of PA and ST with self-esteem
in 11-13 year old adolescents in a very selective sample in a small city in southern Germany [3]. Most
studies describe socioeconomic status, anthropometric measures, education of parents, and migration
background as factors associated with PA and ST [3,23,24]. While high socioeconomic status and high
educational levels are mostly associated with high PA and low ST, migration background is more often
associated with lower PA and higher ST [25,26]. Regarding school type, no longitudinal studies are
available for Germany, but two cross-sectional studies report an association of lower school type with
higher screen time behaviour (consumption of TV and computer/gaming consoles) [27,28].

Whereas associated factors are mostly reported for the whole study sample representing average
changes of the sample (based on mean differences normally assessed at two time points), this approach
does not investigate distinct subgroups following different trajectories of PA and ST [18]. There is
growing evidence that health behaviour of children and adolescents is easier understood by taking
a deeper look into different subgroups following unique patterns of behaviour change. A recent
systematic review of 2019 reported results of 11 studies investigating PA trajectories in a young age
group performing descriptive analyses of the emerged trajectories and investigating associations with
various predictors and/or determinants (e.g., health behaviour, urban vs. rural dwelling, or parental
education) [29]. While trajectory modelling analyses require multiple measurements over a long
study period, there are on the other hand studies investigating trajectories with only two assessment
points. Two studies (both using predefined trajectories) found associations of built environment, social
support, well-being, and parental education with PA trajectories, however, no information about ST
trajectories was reported [30,31].

To our knowledge there are no studies investigating the relationship of both socioeconomic and
environmental factors with PA and ST trajectories in one study population; and especially in Germany,
longitudinal studies investigating PA and ST are lacking. It is still not clearly described to which
extent PA decreases and ST increases during adolescence and which percentage of adolescents do not
follow this negative trajectory. There is also still a lack of knowledge on the associations of individual
and environmental factors with different PA and ST trajectories. Therefore, the aim of this study
was to add longitudinal data to the literature by examining patterns of change in PA and ST among
school students over two years and to investigate associations of these trajectories with individual and
environmental factors (e.g., sex, body mass index (BMI), socioeconomic status, migration background,
and school type).
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2. Materials and Methods

2.1. Study Design and Participants

The current analyses are based on two intervention groups of the study sample of the “Berlin
Evaluates School Tobacco” (BEST)-prevention study, a three armed cluster randomized controlled trial
(RCT) conducted from 2010 to 2014 in Berlin [32,33]. The RCT’s aim was to evaluate a parent-involved
smoking prevention for 7th grade students of high schools and integrated secondary schools. Both
intervention groups received information about smoking, additionally the parents of one group
received information regarding rules to encourage their children not to start or to stop smoking. The
intervention did not include any information regarding physical activity or screen time behaviours.
The students of the control group, however, received information about nutrition and physical activity
and were therefore excluded from the present analyses. Separate signed written informed consent
was required from participating students as well as from at least one parent/caregiver. The study
was approved by the ethical review committee of the Charité-Universitdtsmedizin Berlin, Germany
(EA1/133/10).

The present analysis uses cohort type data assessed in the RCT (two intervention groups only).
The aim of the present analysis is to investigate health behaviour changes in 7th grade students over
two years.

2.2. Data Collection

Data were collected at baseline, after 1 and 2 years during classes using self-report questionnaires
that were developed on the basis of the standardised and validated questionnaires for adolescents,
such as the ones used in the HBSC survey [34-36]. Details of the data assessment and a description of
the variables were described previously [28,33].

2.3. Variable Definitions

2.3.1. Moderate-to-Vigorous Physical Activity

Moderate-to-vigorous physical activity (MVPA) was assessed using three adapted items of
the HBSC questionnaire: ‘number of days of physical activity’, ‘weekly hours of physical activity’,
and “WHO recommendations fulfilled” (fulfilled if 60 min of physical activity per day were reported).

2.3.2. Screen Time Behaviour

Total recreational screen time comprised watching TV and playing at the computer and/or gaming
consoles using items of the HBSC questionnaire. Data for TV and computer use were assessed as
‘hours per weekday’ and ‘hours per weekend day’, respectively. The maximal possible amount of ST
that could be reported was 14 h per day; however, we defined 11 h per weekday as maximal plausible
amount of ST, while for weekend days we made no changes. According to international guidelines,
‘screen time recommendations fulfilled” was coded as ‘yes’, if total recreational screen time (TV and
computer) was 2 h per day or less [11,12].

2.3.3. Sex, Age, and Anthropometric Data

We assessed sex, age, height, and weight with self-report questionnaires and calculated the
body mass index (BMI). According to Cole, we assigned students into four categories, underweight
(<10th percentile), normal (10th—<90th percentile), overweight (90th—<95th percentile), and obese
(95th percentile or higher) [37,38].

2.3.4. Migration Background

A student was defined as having a migration background if he or she was not born in Germany or
if at least one parent was not born in Germany but moved to Germany after 1949 [39].
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2.3.5. School Type

There are two school types in Berlin: high schools (Gymnasien) and integrated secondary schools
(Integrierte Sekundarschulen). Both schools can be finished with a secondary school leaving certificate
after 10th grade or with a high school diploma after 12th grade (high schools) or 13th grade (integrated
secondary schools). The academic requirements are higher in high schools than in integrated secondary
schools, and the number of school lessons per week differs slightly (33—34 vs. 31-32 lessons per week
at high schools and integrated secondary schools, respectively) [40,41]. All schools in Berlin offer three
lessons (two hours) of physical education per week according to a central curriculum [42,43].

2.3.6. Socioeconomic Status

The socioeconomic status (SES) was assessed using the family affluence scale (FAS), a validated
instrument to assess the material affluence of a family asking for the number of motor vehicles,
computers, number of holidays during the last year, and if the child has his/her own bedroom.
A score of 0-3 points indicates low affluence, a score of 4—5 middle affluence, and a score of 6—7 high
affluence [44].

2.3.7. Parental Work Status

It was assessed via self-report, if both parents work, only one parent, or none of the parents. No
information was obtained regarding working hours or workplaces.

2.3.8. Outcomes

The primary outcomes were the PA and ST trajectories (changes) from baseline to 24-month
follow-up. We defined four trajectories for PA and ST, respectively. At least 5 h per week of leisure
time PA were defined as active taking the 2 h per week of physical education in school into account.
For ST, 14 h per week were defined as high screen time behaviour. A relevant change between baseline
and 24-month follow-up was defined for PA as a difference of at least 30 min per week and for ST as a
difference of at least 3 h per week, reflecting about a tenth of the baseline duration.

We converted the PA trajectories ‘consistently high” and ‘increasing’ into “positive PA trajectory’
and ‘consistently low” and ‘decreasing’ into ‘negative PA trajectory’. For screen time, ‘consistently low”
and ‘decreasing’ were converted into “positive ST trajectory’, while ‘consistently high” and ‘increasing’
were converted into ‘negative ST trajectory’ (Table 1).

Table 1. Definition of physical activity and screen time trajectories.

Trajectory Baseline 24-Month Follow-Up Trajectory
Moderate-to-vigorous physical activity (PA)
(h per week)
Consistently high 25 =5 Positive PA trajectory
Increasing <5 >51
Decreasing >5 <51 . .
Negative PA t t
Consistently low <5 <5 eeatve rajectory
Screen time (ST)
(h per week)
Consistently low <14 <14 Positive ST trajectory
Decreasing >14 <142
Increasing <14 >142 . .
T
Consistently high >14 >14 Negative ST trajectory

! Difference between 24-month follow-up and baseline at least 30 min per week; 2 Difference between 24-month
follow-up and baseline at least 3 h per week.
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2.3.9. Statistical Analysis

All statistical analyses were performed for the 12-13 years old students due to the small number
of students younger than 12 and older than 13 years. We used all data available for the respective
analysis; missing data were not imputed. Characteristics of schools and students were analysed by
descriptive statistical methods (e.g., mean and standard deviation (SD), frequencies, and percentages)
without taking the clustering of classes or schools into account.

For the analyses of associated factors, the four outcome categories (consistently low, decreasing,
increasing, and consistently high) were combined into two categories (positive, negative) for PA and
ST, respectively. A generalized linear mixed model (GLMM with random intercept and a logit link
function) was used taking the nested structure of the data with both fixed and random effects into
account. The random factors ‘school” and ‘“class within school’ (as nested factor) were included into the
models, while other influencing factors were considered fixed. Results are presented as (adjusted) odds
ratios (OR) and 95% confidence intervals (CI). All p-values are considered exploratory (no adjustment
for multiple testing). Analyses were performed using the software package SAS 9.4 (SAS Institute
Inc., Cary, NC, USA) and IBM SPSS Statistics 24 (IBM Corp. Released 2016. IBM SPSS Statistics for
Windows, Version 24.0. Armonk, NY, USA: IBM Corp.).

3. Results

3.1. Participant Characteristics

Out of 2122 students who participated in the baseline assessment, 1795 (84.6%) attended the
24-month follow-up. The baseline sample was 50.2% girls, with a mean age of 12.5 + 0.7 years. Of
all students, 43.3% attended high school, 49.1% had high family affluence, and 34.2% had migration
background (Table 2).

Table 2. Baseline characteristics of participants.

Boys Girls Total
N (%) or Mean + Standard Deviation (SD)
Students
Number 1057 (49.8) 1065 (50.2) 2122
Age (years) 12.6 £ 0.7 125+ 0.6 125+ 0.7
Anthropometric data (N = 1895)

BMI ! (kg/m?) 19.0 +3.1 18.3+28 18.7 +3.0
Underweight (BMI < 10th percentile) 2 104 (11.0) 186 (19.6) 290 (15.3)
Normal weight (BMI 10th-<90th) percentile) 2 686 (72.5) 677 (71.3) 1363 (71.9)
Overweight (BMI 90th—<97th percentile) 2 136 (14.4) 79 (8.3) 215 (11.3)

Obesity (BMI > 97th percentile) 2 20 (2.1) 7(0.7) 27 (1.4)

Migration background (N = 1984)
no 657 (66.2) 649 (65.4) 1306 (65.8)
yes 335 (33.8) 343 (34.6) 678 (34.2)
School type
High school 3 students 417 (39.5) 502 (47.1) 919 (43.3)
Integrated secondary school 4 students 640 (60.5) 563 (52.9) 1203 (56.7)
Socioeconomic status (SES)

Family affluence scale (FAS) (N = 1781) 53+14 51+14 52+14
high (FAS 6-7) 471 (53.2) 404 (45.1) 875 (49.1)
moderate (FAS 4-5) 311 (35.1) 374 (41.7) 685 (38.5)
low (FAS 0-3) 103 (11.6) 118 (13.2) 221 (12.4)

Parent’s working status (N = 1994)

Both parents work 678 (68.3) 666 (66.5) 1344 (67.4)
One parent works 284 (28.6) 302 (30.1) 586 (29.4)

No parent works 30 (3.1) 34 (34) 64 (3.2)

1 Body mass index (BMI). 2 BMI percentiles according to Cole et al. [37,38]. 3 High school: 5th or 7th to 12th grade,
highest graduation: high school diploma. # Integrated secondary school: integration of different school types, 7th to
13th grade, highest graduation: high school diploma.
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3.2. PA and ST Changes

From baseline to 24-month follow-up the proportion of students who met the PA recommendations
decreased from 13.2% to 9.4% (boys: 16.5% to 12.8%, girls: 10.0% to 6.1%). The proportion of students
who reported a PA frequency of at least three times per week decreased, while the proportion of
students with a lower frequency increased. In contrast, mean weekly hours of PA were stable over the
two-year study period (5.5 + 5.2 and 5.4 + 5.4 h) (Table 3).

The proportion of students who fulfilled the screen time recommendations decreased from 25.0%
to0 19.4% (boys: 17.8% to 12.0%, girls: 31.9% to 26.6%). Total screen time increased by 2.4 + 19.5 (95% CI:
1.5; 3.4) hours per week (boys: 3.7 + 19.8 (2.4; 5.1), girls: 1.2 + 19.2 (0.1; 2.5)). In boys, the increase in
screen time was exclusively caused by computer use and gaming, while TV use remained stable. In
girls, only TV hours per week showed an increase.

3.3. PA and ST Trajectories

Regarding PA, ‘consistently low” was the largest trajectory, followed by ‘consistently high’,
‘decreasing’, and ‘increasing’. Students in the positive trajectories engaged in about three times as
much PA as students in the negative trajectories (Figure 1).

10 ~

9,60 m—— 9 40 40 q e | 39,3
= 9,05 36,9
o 8- =
: g 30 A 29,5
@
o S
g 6 a
I
£ 5 20
3 2
£ 4 =
g 2,65 £
3 ' € 10 4 : 8,4
© I
2 2 2,30 2,28 g 71— 77
3 5
e n
0 0
Baseline 24 month follow-up Baseline 24 month follow-up
& mconsistently low (39%) decreasing (17%) e mconsistently high (66%) increasing (14%)
— —increasing (16%) == = consistently high (28%) — —decreasing (9%) — —consistently low (12%)

Figure 1. Trajectories (mean hours per week) among 7th grade to 9th grade students for (a) physical
activity and (b) screen time (lines” weights reflect size of trajectories).

Regarding ST, ‘consistently high” was by far the largest trajectory, followed by ‘increasing’,
‘consistently low’, and ‘decreasing’. While students in the positive trajectories spent less than 10 h per
week in ST behaviour, in the increasing and the consistently high trajectory students spent three to
four times the time with ST, respectively. Trajectories were similar for boys and girls (data not shown).
Weekly hours spent in PA and ST behaviour are presented in Figure 1.
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Table 3. Changes over two years in physical activity (PA) and screen time (ST) behaviour among 7th grade to 9th grade students.

Boys Girls Total
N1 Baseline 13;11-11:21_13; N1 Baseline 13;11-11:&1_13; N1 Baseline 1:2;11-112‘:::_13;
Physical activity (mean =+ SD or %) (mean =+ SD or %) (mean =+ SD or %)
PA at least 60 min/day 2 854 16.5 12.8 837 10.0 6.1 1735 13.2 9.4
PA frequency 859 869 1728
About every day 25.0 21.9 17.8 10.1 21.4 16.0
About 3-5/week 45.8 42.8 36.6 31.5 411 37.2
About 1-2/week 23.9 27.0 36.5 423 30.2 34.7
About 1-2/month 3.6 5.6 6.4 11.2 5.0 8.4
Never 1.7 2.7 2.6 4.8 22 3.8
PA duration 742 768 1510
Hours per week 6.3+59 6.4+56 46+43 45+50 54+52 54+54
Difference between
baseline and 24-month 0.03+74 —0.06 £ 5.2 0.015+6.4
follow-up
Screen time (mean =+ SD or %) (mean =+ SD or %) (mean =+ SD or %)
ST <2 h/day 3 853 17.8 12.0 877 319 26.6 1730 25.0 19.4
TV (hours/week) 873 17.7 £12.3 175 +12.1 887 15.8 +11.7 16.6 +11.3 1760 16.8 £ 12.0 17.0 £ 11.7
Computer 862 148+123 18.8 +12.9 887 105+ 11.9 109 + 13.6 1749 126 +123 148+ 139
(hours/week)
Total screen time 853 877 1730
Hours/week 31.9+195 35.6 +18.7 259 +19.0 27.1+19.1 28.9 £ 19.5 31.3+194
Difference between
baseline and 24-month 3.7 +19.8 1.2+19.2 24 +195

follow-up

! Data of both assessment points available, > WHO recommendations [10], > Movement recommendations [9,11].
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3.4. Factors Associated with PA and ST Trajectories

Regarding PA, the percentage of students in the positive and the negative trajectory was 44% and
56%, respectively. There were more boys than girls (63% vs. 37%) in the positive PA trajectory. School
type and socioeconomic factors were similar between the two groups. A slightly higher proportion of
students in the positive PA trajectory had higher affluence than middle affluence compared to students
in the negative PA trajectory; proportions of low affluence were similar (descriptive results, Table 4).

Table 4. Physical activity and screen time trajectories among 7th grade to 9th grade students.

1 1

PA Trajectories ST Trajectories

(N =1510) (N =1730)
Positive Negative Positive Negative
Baseline Variables Y%
Students 441 55.9 20.5 79.5
Sex
Boys 62.9 38.3 29.9 543
Girls 371 61.7 70.1 45.7
BMI 2 categories (N =1373) (N =1557)
Underweight (BMI < 10th percentile)3 13.5 16.5 21.1 13.5
Normal weight (B.MI 310th—<90’ch 75.0 716 69.9 734
percentile)
Overweight (BMI 90th-<97th percentile) 3 10.4 10.3 8.3 115
Obesity (BMI > 97th percentile) 3 1.1 1.6 0.6 1.6
Migrant background (N =1434) (N = 1640)
yes 28.6 33.8 27.6 34.0
School type
High school students 46.8 49.9 59.6 427
Integrated secondary school students ° 53.2 50.1 40.4 57.3
Socioeconomic status (SES)
Individual SES (fgz;i;y affluence scale; (N = 1501) (N =1721)
high (FAS 6-7) 55.4 47.5 61.3 46.2
moderate (FAS 4-5) 33.3 40.3 311 40.0
low (FAS 0-3) 11.3 12.2 7.7 13.8
Parents” working status (N =1441) (N =1649)
Both parents work 724 69.1 71.5 68.2
One parent works 249 27.7 25.3 28.6
No parent works 2.7 32 32 32

1 Definition of trajectories is presented in Table 1. 2 Body mass index. 3 BMI percentiles according to Cole et al. [37,38].
* High school: 5th or 7th to 12th grade, highest graduation: high school diploma. ® Integrated secondary school:
integration of different school types, 7th to 13th grade, highest graduation: high school diploma.

Regarding ST, only 21% of students followed a positive ST trajectory. There were more girls and
high school students in the positive ST trajectory, and family affluence was higher than in the negative
ST trajectory (descriptive results, Table 4). All characteristics of the positive and negative PA and ST
trajectories are presented in Table 4.

Multivariable regression analyses showed that boys had 2.6 (95% CI: 2.04; 3.30) higher odds to
follow a positive PA trajectory than girls; no association was found for SES, school type, migration
background, parental work status, BMI, or screen time at baseline (Figure 2).

Girls had a 2.4 (1.82; 3.27) higher odds to follow a positive ST trajectory than boys. Attending
a high school (OR 1.59 (1.10; 2.33)) and a high SES (OR 1.99 (1.14; 3.47)) were also associated with
following a positive ST trajectory. BMI, migration background, working status of parents, and physical
activity at baseline were not associated (Figure 2).
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Factors
Sex (boys vs. girls)
BMI (kg/m?)
Migration background (yes vs. no)
School type (highschool vs. secondary school)
Socioeconomic status (high vs. low)
Parents working status (one vs. both work)

Screen time (hours per week)

Physical activity

Odds Ratio [95%Cl]
2.59 [2.04;3.30]
1.00 [0.96;1.04]
0.88[0.66;1.17]
0.93[0.60;1.43]
1.18 [0.90;1.54]
0.93[0.70;1.24]

1.00 [0.99;1.01]

0,1

1,0 OR>1 represents a positive ST trajectory

Odds Ratio

0,1 1,0 OR>1 represents a positive PA trajectory 10,0
0Odds Ratio
Screen time

Factors Odds Ratio [95%Cl]
Sex (girls vs. boys) —— 2.44(1.82;3.23]
BMI (kg/m?) re- 0.95 [0.91;1.01]
Migration background (yes vs. no) ————— 0.84[0.61;1.17]
School type (highschool vs. secondary school) —_—— 1.59[1.10;2.33]
Socioeconomic status (high vs. low) . 2.00 [1.14;3.45]
Parents working status (one vs. both work) —_——————— 1.24[0.88;1.75]
Physical activity (hours per week) 1 1.00 [0.97;1.03]

Figure 2. Associations of potential determinants with a positive (a) PA (N = 1247) and (b) ST (N = 1316)

trajectory among 7th to 9th grade students.

4. Discussion

4.1. Main Study Findings and Implications

In the overall sample, time spent in moderate-to-vigorous physical activity did not change
substantially, while screen time increased over the two-year study period. Regarding the four defined
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trajectories of PA and ST, respectively, we observed large differences regarding these behaviours. Mean
weekly PA was over three times higher among students in the positive PA trajectory than in the negative.
In contrast, mean weekly ST was up to four times lower in the positive ST trajectory compared to
the negative. These results show that focusing on average values can obscure substantial differences
within the target population. Our study shows that boys are more likely to follow a positive physical
activity trajectory than girls. A positive screen time trajectory, however, is more often associated with
being a girl, having a high socioeconomic status, and attending a high school.

Regarding the longitudinal changes of PA and SB, similar results were reported by Harding et al.,
who described a substantial increase of SB and only a minimal decrease of MVPA among 12-year-old
school students over four years (2008/2009-2012/2013) [45]. One explanation for this observation is
that rather light PA (LPA) is replaced by sedentary time, which is often not reported, when the study
focused on MVPA, as did our study [46]. Another explanation could be a too short duration of the
follow-up. Studies describing a decline of both LPA and MVPA in youth more often have a longer
follow-up than the present study and the above-mentioned studies: Dalene et al. reported longitudinal
changes of MVPA and sedentary time among a Norwegian youth cohort (age 9-15 years) over six years
from 2005/2006 to 2011/2012; however due to only two measurements, no specific age was identified
where PA decreased. Ortega et al. stated a linear decline of MVPA among a Swedish and Estonian
youth and adolescent cohort (age 8—18 and 15-25 years) which was followed up for 10 years from
1998 to 2008 [8,47]. Despite the vast amount of data, it is still difficult to draw conclusions from the
existing studies since results regarding specific age-related PA and ST changes, as well as predictors,
vary greatly among different studies [21,48,49].

What our study adds to these longitudinal data is the description of different trajectories for PA
and ST. To our knowledge, this is the first German study investigating PA and ST trajectories and their
predictors in school students. In addition to the longitudinal design, a novelty of our study is the size
of the study sample and the location in a metropolitan area including a high percentage of students
with migration background and different levels of socioeconomic status which have been shown to be
representative of Berlin school students [28,50].

Regarding PA, only males were associated with a positive PA trajectory. This result is in line
with other studies [49,51,52]. For the total sample, no other factors predicted a positive PA trajectory;
stratified for sex, however, we found that girls attending a high school were less likely to follow a
positive PA trajectory compared to girls attending an integrated secondary school. Similar results
were reported in a cross-sectional study (2009/2010) by Czerwinski et al. [25]. This finding may partly
be explained by the higher workload of students attending a high school in addition to a higher
performance orientation among girls [53].

Following a positive ST trajectory was predicted by several factors. Females were associated with
a positive ST trajectory which could be explained by the higher use of electronic gaming among boys,
while girls tend to spend their time more often socializing with friends [54,55]. While some studies
report a greater increase of SB among girls than boys, that was not the case in our study, probably
because we assessed only screen time and not sedentary behaviour [19,56]. High socioeconomic status
compared to low SES also predicted a positive ST trajectory. One explanation might be the fact that
parents with higher SES have stricter rules regarding gaming and the use of electronic devices [57]. The
third factor associated with a positive ST trajectory was attending a high school, probably due to higher
parental education among students attending a high school and the somewhat higher proportion of
girls among high school students. The number of school lessons differed only slightly between the
two school types and does not seem to be a cause for differences in recreational ST time; however,
the higher academic requirements among high schools could cause lower screen time in high school
students [40,41].

Interestingly, baseline PA was not associated with ST trajectories and baseline ST was not associated
with PA trajectories. This is in contrast to a study by Lizandra et al. who illustrated that MVPA was
displaced by screen time between 2010 and 2013 [58]. It is possible, however, that ST displaced LPA
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rather than MVPA which we did not measure individually. In contrast to other studies investigating
trajectories, BMI was not associated with PA or ST [30,31].

Health behaviours are complex and even if our study cannot explain causal relationships between
the associated variables and the PA and ST trajectories, several implications are drawn from our study
results. One implication is to consider that there is no intervention suitable for all boys, all girls, or even
all students together. Our study results help to distinguish vulnerable subgroups from the student
population and can be transferred to similar contexts as ours, namely metropolitan areas with different
types of schools, a broad range of SES, and a high proportion of students with migration background.

To describe the implications more precisely, integrated secondary schools could consider
addressing the high screen time behaviour among boys through information campaigns for students
including parents as described in a recent systematic review [59], class competitions similar to already
existing programs for smoking prevention [60], or extracurricular activities as replacement for gaming
athome. Although our study population consisted of high school students, a systematic review showed
that school-based PA campaigns should address even younger age groups, include parents, and be
monitored carefully [59]. Prevention campaigns for screen time reduction are still scarce. A study
by Vik et al. reported no differences in screen time behaviour between the intervention and control
group, however, the intervention group showed more positive attitudes towards breaking up sitting
time [61]. In addition, since integrated secondary schools are frequented more often by students with a
low SES, programs have to consider the lower education and/or fewer resources of the parents, when
establishing prevention programs. Kobel et al., for instance, described a positive intervention effect for
students having parents with a low educational level [62]. High schools, on the other hand, could focus
on physical activity promotion, especially among girls, an approach that Demetriou et al. are planning
to use in a study focusing on girls” PA [63]. A further approach for both types of schools would be to
increase the hours of physical education. Our study results add new evidence to the ongoing debate in
Germany [64].

4.2. Strengths and Limitations

The strengths of the present study include the large sample size, the longitudinal approach of
the study, as well as the distribution of migration background, SES, and gender, which appear to be
very similar to the student population of Berlin [50]. Another strength is that we took school type into
account not only as an associated factor but as a predictor of PA and ST trajectories. Third, we reported
PA and ST at the same time and described reciprocal associations; many other studies only focus on
one of these two important health behaviours.

Some limitations are considered as well. First, since the aim of the original study was to
evaluate smoking behaviour and did not focus primarily on physical activity, PA was not assessed
objectively. Self-report of children and adolescents, especially regarding PA, may lead to biased results
through misreporting. However, the HBSC questionnaire was validated and used in broad samples
of students [35]. Future studies should use accelerometry or other measures to objectively assess PA
and ST. Another limitation of the present study is that we assessed screen time only based on the use
of TV, computer, and video games as assessed by the HBSC questionnaire [65]. Other increasingly
popular screen devices (e.g., smartphones, tablets) were not taken into account, which may have led to
an underestimation of ST.

5. Conclusions

Among a cohort of 7th grade students that was followed over a two-year period, males were
associated with a positive physical activity trajectory (PA remained high or increased), while females,
high socioeconomic status, and attending a high school were associated with a positive screen time
trajectory (ST remained low or decreased). Taking these results into account could help to tailor
prevention programs in order to address special target groups with diverse PA and ST patterns.
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2.1.3. Korperliche Aktivitat im zeitlichen Verlauf bei Personen mit

turkischem Hintergrund in Deutschland

Krist, L., Dornquast, C., Reinhold, T., Becher, H., Icke, K., Danquah, I., Willich, S.N., Keil,
T.: Physical Activity Trajectories among Persons of Turkish Descent Living in Germany-A
Cohort Study. Int J Environ Res Public Health. 2020;17(17).

Korperliche Aktivitat kann auf unterschiedliche Arten erhoben werden. In Langsschnittstudien
wird oft das sogenannte ,trajectory”, also der zeitliche Verlauf, verwendet, um die Entwicklung
von korperlicher Aktivitat zu beschreiben, aber auch um eine Population gemaR ihren
individuellen Verlaufen in Cluster einzuteilen. Da wenig Uber solche Aktivitatsverlaufe bei
Personen mit Migrationshintergrund bekannt ist, war das Ziel dieser Studie, in einer Population
von turkeistammigen Berlinern die Aktivitatsverlaufe Gber einen Zeitraum von 6 Jahren zu

beschreiben und Determinanten fir positive und negative Verlaufe zu explorieren.

Die korperliche Aktivitat wurde zu Baseline (2011/2012) und nach einem Abstand von 6-7
Jahren (2018/2019) erfasst. Die Aktivitatsverlaufe wurden definiert und in vier Kategorien
eingeteilt: ,inaktiv’, ,abnehmend®, ,zunehmend® und ,stabil aktiv®. Mittels multivariabler

Regression wurden Determinanten flir einen stabil aktiven Verlauf berechnet.

In die Studie wurden 197 Personen (61% Frauen, Alter 50+13 Jahre) eingeschlossen, von
denen Uber den 6-7-jahrigen Beobachtungszeitraum 19,3% stabil aktiv und 23,7% inaktiv
waren, wahrend 12,2% abnehmende und 42,1% zunehmende Aktivitat zeigten. Die
Regressionsanalyse zeigte, dass eine gleichbleibend hohe Aktivitat (,stabil aktiv“) mit einem
hohen  Bildungsstand, deutscher Staatsburgerschaft, deutsch als gewahlter

Fragebogensprache und normalem BMI unabhangig voneinander assoziiert war.
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Abstract: Physical activity (PA) behavior is increasingly described as trajectories taking changes over
a longer period into account. Little is known, however, about predictors of those trajectories among
migrant populations. Therefore, the aim of the present cohort study was to describe changes of PA over
six years and to explore migration-related and other predictors for different PA trajectories in adults
of Turkish descent living in Berlin. At baseline (2011/2012) and after six years, sociodemographics,
health behavior, and medical information were assessed. Four PA trajectories were defined using data
of weekly PA from baseline and follow-up: “inactive”, “decreasing”, “increasing”, and “stable active”.
Multivariable regression analyses were performed in order to determine predictors for the “stable
active” trajectory, and results were presented as adjusted odds ratios (aOR) with 95% confidence
intervals (95%CI). In this analysis, 197 people (60.9% women, mean age + standard deviation
49.9 + 12.8 years) were included. A total of 77.7% were first-generation migrants, and 50.5% had
Turkish citizenship. The four PA trajectories differed regarding citizenship, preferred questionnaire
language, and marital status. “Stable active” trajectory membership was predicted by educational
level (high vs. low: aOR 4.20, 95%CI [1.10; 16.00]), citizenship (German or dual vs. Turkish only:
3.60 [1.20; 10.86]), preferred questionnaire language (German vs. Turkish: 3.35 [1.05; 10.66]), and BMI
(overweight vs. normal weight: 0.28 [0.08; 0.99]). In our study, migration-related factors only partially
predicted trajectory membership, however, persons with citizenship of their country of origin and/or
with poor language skills should be particularly considered when planning PA prevention programs.

Keywords: physical activity; physical activity trajectories; migrants; cohort study

1. Introduction

Physical activity (PA) contributes to a broad range of health benefits and is one of the most
important protective factors for a variety of chronic diseases [1-6]. In later life, PA can prevent cognitive
decline and improve physical functioning [7-10]. Among the elderly, activities of daily living can
longer be maintained when engaging in regular PA [11,12]. Finally, the beneficial effects might delay
premature mortality and increase one’s lifespan [6,13,14].

Int. . Environ. Res. Public Health 2020, 17, 6349; doi:10.3390/ijerph17176349 www.mdpi.com/journal/ijerph
52



Int. |. Environ. Res. Public Health 2020, 17, 6349 20f13

A common methodological approach to describe PA is its assessment at a single point in time [15].
However, this approach does not take into account the dynamic nature of PA. Thus, for a more detailed
description of PA over a longer time period and a better understanding of its complexity, prospective
trajectories including two or more time points are proposed [16,17]. PA trajectories can then be used to
predict future health and physical functioning and are therefore a good measure for PA [5,9,11,15,18-21].
In addition, the identification of associated factors for specific PA trajectories is important for tailoring
prevention efforts.

Although the favorable effects of PA are widely proven and recognized, adherence to common
recommendations is low in high-income countries including Germany, and PA tends to decline over
one’s lifetime [22-24]. Many studies have been conducted to investigate reasons for this [25]. In a recent
systematic review investigating PA trajectories, male sex, being Caucasian, non-smoking, having low
television viewing time, higher socioeconomic status, no chronic illnesses, and family support for
PA were positively associated with stable or increasing PA trajectories [17]. Another study showed
associations of education, age, and employment status with PA trajectories [26].

In recent decades, predictors of PA have been described increasingly also in samples of ethnic
minorities [27]. This is of great public health importance, since this population group is at special risk
due to a high prevalence of overweight and obesity as well as chronic diseases such as diabetes [28].
A recent review and a resulting developed system-based framework reported that PA and sedentary
behavior in ethnic minority groups in Europe were mostly associated with social and environmental
factors such as sex, religion, and personal or cultural beliefs regarding PA [29,30]. Other studies that
investigated associated factors with PA reported acculturation status, length of stay, own migration
experience (first migration generation), and citizenship as migration-related factors as well as
age, sex, socioeconomic status, employment status, education, psychosocial, and environmental
factors [27,31-33]. A study from Australia described language skills and country of origin as predictive
factors of PA assuming that the comprehension of prevention measures was easier for migrants from an
English-speaking country [34]. A study among Turkish migrants in England and Germany concluded
that age, sex, marital status, and the host country, but not acculturation were associated with PA [35].

While there is growing evidence for predictors of PA among migrants in general, longitudinal
data on PA and predictors for PA trajectories in this population group are still scarce [33]. Since persons
of Turkish descent form the largest group of persons with migration background in Berlin (6% of the
Berlin population and 20% of all Berliners with migration background) [36], the aim of our study was to
describe different trajectories of PA behavior as well as predictors of these trajectories in a prospective
cohort study among persons of Turkish descent living in Berlin, Germany.

2. Materials and Methods

2.1. Study Design and Recruitment

For this cohort study, 557 adults of Turkish descent living in Berlin were recruited via a complex
recruitment process (register-based and network approach) using an onomastic procedure to identify
persons of Turkish descent. The recruitment strategies have been described by Reiss et al. in more
detail [37]. Briefly, the baseline assessment (conducted between 2011 and 2012) was part of the
pretest phase of the German National Cohort Study (NAKO) with the aim to evaluate different
recruitment strategies among persons of Turkish descent [37,38]. All recruited participants completed
a questionnaire and underwent some medical examinations (measurement of body height and weight,
blood pressure, blood sample). After 6 years, all participants who had agreed to be re-contacted,
received the follow-up questionnaire consisting of questions regarding health status, health behavior,
health care utilization, and others. Baseline and follow-up recruitment were conducted using bilingual
written invitations, as well as telephone contacts and home visits performed by bilingual study staff.
A more detailed description of the follow-up recruitment has been provided by Krist et al. [39]. The study
was approved by the ethical review committee of the Charité - Universitatsmedizin Berlin, Germany,
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and registered at the German Clinical Trials Register under the registration number DRKS00013545.
Written informed consent was obtained from all participants.

2.2. Measures

2.2.1. Physical Activity

Moderate-to-vigorous physical activity was assessed with two questions. 1. “On how many days
per week are you physically active (any activity that increases your heart rate and makes you get out of
breath) during an average week?”; participants could enter a number. 2. “How long are you physically
active on average on those days when you sweat or are out of breath due to your physical activity?”.
Response options for that question were “less than 10 min”, “10 to under 30 min”, “30 to under 60 min”,
and “60 min or more”. PA minutes per week were calculated according to Krug et al. using the
mean value of the answer categories for the question on duration and estimating the top category
conservatively at 60 min [40]. Duration of weekly PA was then categorized into “inactive” (no activity),
light PA (<150 min/week), moderate PA (150- <300 min/week), and high PA (>300 min/week) in order
to define the PA trajectories. Four PA trajectories were defined: “inactive”, if no activity was reported
at baseline and follow-up; “decreasing”, if PA activity level was lower at follow-up than at baseline;
“increasing”, if PA activity level was higher at follow-up than at baseline; and “stable active”, if PA
activity level remained the same (at least light PA). More details are shown in Supplementary Table S1.

2.2.2. Socio-Demographics

As socio-demographic variables, we included sex (male/female), age (in years), marital status
(married/not married) and educational level defined as years of attained formal education in Turkey
and/or Germany (<10 years, 10-12 years, and >12 years), and net household income (EUR < 1500 per
month/EUR > 1500 per month). Age and household income were assessed at baseline and follow-up,
all other variables were assessed only at baseline.

2.2.3. Migration-Related Factors

Three migration-related variables were included. Firstly, migration generation was compiled
using information about the country of birth and the question whether participants had lived in
Germany since birth. Participants who were born in Turkey or another country were categorized into
the group with their own migration experience (1st generation), while participants who were born
in Germany were defined as the group without migration experience (2nd generation). The second
variable was citizenship, which was dichotomized into Turkish, if it was only Turkish, and into German,
if it was German and Turkish or German alone. As a third variable, the chosen language of the
questionnaire (German or Turkish) was included, since the participants’ choice reflects their language
skills better than information about their mother tongue.

2.2.4. Health Behavior and Diseases

At baseline, trained study personnel measured body height to the nearest 0.1 cm and body weight
to the nearest 0.1 kg using a calibrated integrated measurement station (SECA model 764, Seca®,
Hamburg, Germany). Body mass index (BMI) was calculated from these measurements as weight over
height squared in kg/m?, and categorized into normal weight (BMI 18.5 to <25.0kg/m?), overweight
(BMI 25.0 to <30.0kg/m?), and obesity (BMI >30.0kg/m?). BMI at follow-up was calculated using
measured height at baseline and self-reported weight at follow-up. Smoking status was assessed at
baseline and follow-up, and categorized into smoker (regular smoking), ex-smoker, and never-smoker.
Lastly, lifetime prevalence of hypertension, diabetes, and dyslipidemia (self-report of physician’s
diagnosis), assessed at baseline and follow-up, was considered.
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2.3. Statistical Analyses

We considered our statistical approach as explorative rather than strictly hypotheses testing.
For the definition of PA trajectories, we used the variables “weekly PA baseline” and “weekly PA
follow-up” and defined four groups: “inactive”, “decreasing”, “increasing”, and “stable active”.
A detailed description of the four trajectories is presented in the Methods section and in Supplementary
Table S1. The trajectories were analyzed using descriptive methods of means and standard deviations for
continuous data and absolute and relative frequencies for categorical data. Differences in characteristics
by trajectory were tested with chi-square test for categorical variables and ANOVA for continuous
variables. A multivariable logistic regression analysis was conducted to investigate associations
between baseline variables (exposure) and “stable active” trajectory membership (outcome). Results of
the multivariable regression analysis were presented as odds ratios (OR) with 95% confidence intervals
(CI). The analyses were performed using SPSS Statistics for Windows (25.0.0.1, IBM Corp., Armonk, NY,
USA). Creation of Sankey diagrams was performed using displayr.com (Displayr, Sydney, Australia).

3. Results

3.1. Characteristics of the Study Sample and PA Trajectories

Of the 557 baseline participants, 249 completed the follow-up questionnaire (further referred to as
“participants”); the group of “non-participants” consists of 248 persons who refused to the follow-up
actively or passively and 60 persons who could not be re-contacted. Among the non-participants,
247 had complete PA baseline data. Among the participants, 217 had complete baseline data, 220 had
complete follow-up data; 197 had complete PA data for both baseline and follow-up and were included
in the present analyses. Mean age of the sample was 49.9 + 12.8 years at follow-up, 60.9% were women,
77.7% were first-generation migrants, and 50.5% had Turkish citizenship.

According to the definition of PA trajectories, 23.7% showed an inactive trajectory, 12.2% a
decreasing, 42.1% an increasing, and 19.3% a stable active trajectory. When comparing the four
trajectories, we found differences for citizenship, language of questionnaire, and marital status
(all p-values < 0.05). Participants in the inactive trajectory were older, more often men, more often had
their own migration experience, preferred Turkish as the questionnaire language, and were more often
married than the total sample. The decreasing PA trajectory contained mostly women, participants
with low educational level and low household income, who preferred more often German as the
language, more often had German citizenship, were more often not married, and had high hypertension
prevalence and incidence. Participants in the increasing PA trajectory had mostly Turkish citizenship,
high BMI, and were smokers. The stable active trajectory contained mostly participants with a high
educational level and high net income, with German or dual citizenship and German as the preferred
questionnaire language, as well as the most participants with normal weight. More details of the
trajectory characteristics are shown in Table 1.

3.2. PA Trajectories among Participants and Non-Participants

Among both participants and non-participants, over half of the subjects were inactive at baseline
(52% among participants, 63% among non-participants), and about 30% reported light PA, while only
12% and 8% reported moderate or high PA, respectively. Overall, PA increased among the participants
over the period of six years, whereas 32% were reporting no activity at all at follow-up. PA trajectories
of participants and non-participants are shown in Figure 1a,b, respectively.

Figure 2 shows the four PA trajectories of the participants.
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Table 1. Characteristics of total sample and physical activity (PA) trajectories.

Physical Activity Trajectories

. 1
Characteristics Total Inactive Decreasing Increasing Stable Active &:?:ﬁie‘
n=197 n =52 (23.7%) n =24 (12.2%) n = 83 (42.1%) n = 38 (19.3%) ’
Follow-up)
baseline  follow-up  baseline  follow-up  baseline  follow-up  baseline follow-up baseline follow-up
% or mean + SD
Time-stable (assessed only at baseline)
Sex 0.275
Male 39.1 48.1 25.0 37.3 39.5
Female 60.9 51.9 75.0 62.7 60.5
Education 0.185
<10 years 36.5 36.5 41.7 37.3 31.6
10-12 years 37.6 42.3 29.2 41.0 28.9
>12 years 20.3 13.5 16.7 18.1 36.8
Missing 5.6 7.7 12.5 3.6 2.6
Migration generation 0.280
1st generation 77.7 81.6 62.5 78.5 80.6
2nd generation 22.3 18.4 375 215 19.4
Citizenship 0.034
Turkish 50.5 50.0 41.7 61.3 333
German or dual 49.5 50.0 58.3 38.7 66.7
Preferred language of questionnaire 0.007
Turkish 48.7 59.6 33.3 55.4 28.9
German 49.5 404 66.7 44.6 71.1
Married 0.032
yes 73.4 86.3 58.3 74.1 63.9
no 26.6 13.7 41.7 25.9 36.1
Time varying (assessed at baseline and follow-up)
Age in years 43.7+12.8 499+128 450129 512+129 441+12.6 502+125 433+125 49.6+124 425+139 48.6+14.0 b: 0.810; f: 0.815
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Table 1. Cont.

6 of 13

Physical Activity Trajectories

1
Characteristics Total Inactive Decreasing Increasing Stable Active f];:?:ﬁie-
n=197 n =52 (23.7%) n =24 (12.2%) n = 83 (42.1%) n = 38 (19.3%) !
Follow-up)
Household net income b: 0.513; f: 0.479
EUR < 1500 294 32.6 34.6 294 375 45.8 26.5 31.7 23.7 30.6
EUR > 1500 51.3 57.0 44.2 54.9 54.2 41.7 50.6 59.8 60.5 63.9
missing 19.3 10.4 21.2 15.7 8.3 12.5 229 8.5 15.8 5.6
BMI 2 b: 0.334; f: 0.445
Normal weight (18.5 to <25.0 kg/mZ) 26.0 21.8 21.2 16.3 20.8 16.7 24.4 20.8 39.5 34.2
Overweight (25.0 to <30.0 kg/mz) 347 38.8 442 46.9 375 41.7 31.7 36.4 26.3 31.6
Obesity (> 30.0 kg/mz) 39.3 394 34.6 36.7 41.7 41.7 439 429 34.2 34.2
Smoking behavior b: 0.877; f: 0.882
Smoker 34.2 32.1 28.8 36.5 375 45.8 37.8 427 31.6 474
Ex-smoker 28.6 235 34.6 19.2 20.8 25.0 26.8 23.2 28.9 28.9
Never-smoker 37.2 444 36.5 44.2 41.7 29.2 35.4 34.1 39.5 23.7
Physical activity (PA)
PA minutes per week 51 +94 98 + 118 0 0 171 + 133 33 +48 25 + 57 179 +121 99 + 105 98 + 94 b:<0.001; £:<0.001
Active days per week 1.3+20 22+23 0 0 37+21 1.1+£17 07+14 38+20 29+20 25+1.8 b:<0.001; £:<0.001
Chronic diseases 3
Hypertension 25.6 +20.3 22.7 +26.9 304 +37.5 28.0 +15.7 20.6 +10.5 b: 0.765; f: 0.027
Diabetes 13.5 +9.6 18.6 +7.7 13.6 +12.5 9.3 +12.0 16.1 +5.3 b: 0.519; f: 0.606
Dyslipidemia 24.7 +17.8 35.6 +25.0 9.1 16.7 22.7 +14.5 25.0 +15.8 b: 0.117; f: 0.456

! Chi-square test for categorical variables, ANOVA for continuous variables. > Body mass index. 3 Self-report of physician’s diagnosis. Baseline: prevalence at baseline. Follow-up:

incidence since baseline assessment.
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Figure 1. PA trajectories of (a) participants (study sample with PA data for at least one assessment
point (n = 240)) and (b) non-participants with baseline PA data (1 = 247). Inactive: no activity; light PA:
<150 min/week; moderate PA: 150- <300 min/week; high PA: >300 min/week. Software: displayr.com

(Displayr, Sydney, Australia).
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Figure 2. Weekly activity levels from baseline to follow-up for the (a) inactive (23.7%), (b) decreasing
(12.2%), (c) increasing (42.1%), and (d) stable active (19.3%) trajectories. Inactive: no activity; light PA:
<150 min/week; moderate PA: 150- <300 min/week; high PA: >300 min/week. Software: displayr.com

(Displayr, Sydney, Australia).
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3.3. Predictors of PA Trajectories

The results of the univariable and multivariable logistic regression analyses for potential
determinants of stable active trajectory membership are presented in Table 2. Predictors for being in the
stable active trajectory were a high educational level (OR 4.20, CI [1.10; 16.00]; p = 0.036 for more than
12 years of education compared to less than 10 years). Among the migration-related factors, German or
dual citizenship (OR 3.60 [1.20; 10.86]; p = 0.023) and German as the preferred questionnaire language
(OR 3.35[1.05; 10.66], p = 0.041) were positively associated with being in the stable active trajectory.
As the only health-related factor, a high BMI was negatively associated with trajectory membership.
Compared to normal weight, participants with overweight had 72% lower odds and participants with
obesity 71% lower odds (OR 0.28 [0.08; 0.99]; p = 0.047 and 0.29 [0.08; 1.08], p = 0.066), respectively) for
being in the active stable trajectory.

Table 2. Univariable and multivariable logistic regression analysis (complete case analysis, (n = 157);
outcome: stable active trajectory).

Baseline Variables n Univariable p Multivariable p

Age (per year) 197 0.99 [0.96; 1.02] 0.516 1.03 [0.97; 1.10] 0.333
Sex 197

Male vs. female 1.02 [0.49; 2.11] 0.957 0.87 [0.32; 2.39] 0.793
Education 197

<10 years Ref. Ref.

10-12 years 0.87 [0.36; 2.13] 0.765 0.76 [0.22; 2.63] 0.670

>12 years 2.69 [1.10; 6.61] 0.031 4.20[1.10; 16.00] 0.036

missing 0.50 [0.06; 4.28] 0.527 n too small
Household net income 197

EUR < 1500 Ref. Ref.

EUR > 1500 1.61 [0.69; 3.75] 0.275 1.35[0.38; 4.76] 0.639

missing 1.02 [0.33; 3.14] 0.971 1.42 [0.26; 7.86] 0.689
Migration generation 188

2nd vs. 1st generation 0.81 [0.33; 2.00] 0.643 0.24 [0.06; 1.05] 0.059
Citizenship 190

German or dual vs. Turkish 2.4[1.12;5.14] 0.024 3.60[1.20; 10.86] 0.023
Language of questionnaire 197

German vs. Turkish 2.82[1.31; 6.07] 0.008 3.35[1.05; 10.66] 0.041
Marital status 192

Married (no vs. yes) 1.76 [0.81; 3.80] 0.153 1.50 [0.48; 4.76] 0.487
Smoking behavior 196

Smoker Ref. Ref.

Ex-smoker 1.12[0.45; 2.78] 0.806 2.27[0.61; 8.44] 0.220

Never-smoker 1.19 [0.51; 2.76] 0.693 1.75 [0.55; 5.57] 0.345
BMI ! 196

Normal weight Ref. Ref.

Overweight 0.41[0.17; 1.02] 0.055 0.28 [0.08; 0.99] 0.047

Obesity 0.49 [0.21; 1.14] 0.097 0.29 [0.08; 1.08] 0.066

Chronic diseases 2

Baseline diagnosis of hypertension (yes vs. no) 176 0.71[0.29; 1.76] 0.460 0.49 [0.09; 2.57] 0.400
Baseline diagnosis of diabetes (yes vs. no) 171 1.30[0.44; 3.83] 0.630 1.55[0.31; 7.70] 0.592
Baseline diagnosis of dyslipidemia (yes vs. no) 174 1.02 [0.42; 2.47] 0.967 1.11 [0.25; 5.00] 0.895

! Body mass index. 2 Self-report of physician’s diagnosis. Baseline: prevalence at baseline. Follow-up: incidence
since baseline assessment.

4. Discussion

4.1. Main Study Findings and Implications

o

In this study, four physical activity trajectories (“inactive”, “decreasing”, “increasing”, and “stable
active”) were identified among a sample of adults of Turkish descent, living in Berlin. Similar results
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were reported by Pan et al. who described the same PA trajectories in a Taiwanese sample [26]. Similar
trajectories (always sedentary, fast declining, stable moderate, and always active) were reported in a
study from the U.S. among a sample of older women aged 70-79 years, however, the authors found
no increasing trajectory which was explained with the high age of the study participants [41]. Most
studies describe three to four trajectories or patterns [19,26,41], and less often more are reported, as in
a European study conducted in Spain with more than 1600 participants, reporting very diversified
patterns (high PA—consistent, moderate PA—mildly decreasing, low PA—increasing, moderate
PA—consistent, and low PA—decreasing) [12].

The trajectories in our study sample showed differences regarding citizenship, preferred language
of the questionnaire, and marital status. Subsequent multivariable regression analyses revealed that
being in the stable active trajectory was predicted by only one of the included socio-demographic factors,
namely high education (more than 12 years compared to less than 10 years). This is partially in line
with several other studies showing that male sex, lower age, high education, and/or a high household
income were predictors for favorable PA trajectories (increasing or persistently active) [17,21,33,42-44].

Among the migration-related factors, German or dual citizenship, and German as the preferred
questionnaire language were associated with being in the stable active trajectory, while migration
generation was not associated. The association with citizenship in our study is in agreement with a
previous study from the U.S. showing higher PA among migrants with U.S. citizenship [45]. A recent
study from the EU also showed significantly lower PA levels among nationals of non-EU countries in
Austria compared to Austrian nationals [46]. Participants who chose German as the questionnaire
language were more likely to be in the stable active trajectory, which is supported by a systematic
review, including a wide range of countries, showing that poor knowledge of the language of the
host country was claimed as having a large impact on PA as a barrier to get access to or understand
PA recommendations [29]. Migration generation was not associated with being in the stable active
trajectory. Similar results were reported by Koca et al. who investigated PA behavior in Turkish
migrants in England and Germany and showed that migration generation and length of stay were not
associated with PA. In contrast to our study however, language proficiency was not associated with
PA, either [35].

While several studies showed that health-related factors like smoking or high BMI were associated
with poor PA outcomes [21,47-50], the results of our study were not that concise. In our study, only
overweight and obesity compared to normal weight subjects had decreased odds for being in the stable
active trajectory, whereas smoking or having a cardiovascular risk factor were not associated with the
PA trajectory. Since the overall prevalence of smokers was fairly high in our sample, this could have
attenuated a possible effect of smoking.

Most studies investigating relationships between PA and cardiovascular risk factors focus on PA
as exposure, not as an outcome. Common results are that PA leads to a decreased risk of developing
cardiovascular risk factors [51,52]. Our results did not show an association of cardiovascular risk
factors with future PA, however, the importance of these factors as predictors or mediators for PA
should be emphasized. Future studies should include these risk factors as exposure variables when
investigating PA trajectories.

4.2. Strengths and Limitations

To our knowledge, this is the first study that investigated physical activity trajectories among a
sample of adults with Turkish descent in Germany. A strength of the study was also the application
of two different sampling approaches at baseline which led to the inclusion of persons who are
generally difficult to reach for participation in epidemiologic studies as well as the intensive retention
effort including home visits which contributed to the moderate recruitment success at follow-up.
Furthermore, the bilingual questionnaire and staff in the recruitment office and during home visits may
have contributed to more valid answers of the participants by reducing possible language or cultural
barriers. However, certain limitations of our study need to be considered as well. Despite the moderate
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follow-up rate, the total sample size was rather small which may have reduced the statistical power of
the study. A relevant selection bias is considered unlikely since baseline PA had a similar distribution
in follow-up participants and in non-participants. Further, our analyses allow only the presentation of
associations, but we cannot infer causal relationships. Another limitation is that PA was assessed only
via self-report. Although the used questions for PA assessment were validated and are components of
widely used questionnaires [40], future studies should use accelerometers or other means to objectively
measure PA. Moreover, since PA was not the main focus in the used questionnaire, no information
about different intensities and settings, nor sedentary behavior could be assessed. With the assessment
of moderate-to-vigorous PA and the respective PA durations, we provide, however, the first results
regarding PA trajectories for this population group. Future research might address those factors for
a more detailed description of long-term PA in persons with a migration background. Lastly, more
assessment points would have led to a more precise characterization of the respective PA trajectories.
A third assessment is however foreseen.

5. Conclusions

In this study population with adults of Turkish descent in an urban German setting, only 20% of the
participants remained physically active over several years. While high education, German citizenship,
and good German language skills appeared to initiate healthy PA trajectories, own migration experience
seemed to marginally determine motivation for PA. Therefore, linguistic peculiarities should be taken
into account when designing culturally adapted lifestyle interventions, particularly for migrants who
still hold their original citizenship.

Supplementary Materials: The following are available online at http://www.mdpi.com/1660-4601/17/17/6349/s1,
Table S1: Weekly activity levels of PA trajectories and of the total sample (n = 197, complete PA data for baseline
and follow-up).
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2.1.4. Pradiktoren von Veranderungen korperlicher Aktivitat und
Sitzverhalten bei Personen mit tlrkischem Hintergrund wahrend der
COVID-19-Pandemie

Krist L, Dornquast C., Reinhold T., Icke K., Danquah I., Willich S.N., Becher H., Keil T.:
Predictors of Changes in Physical Activity and Sedentary Behavior during the COVID-19
Pandemic in a Turkish Migrant Cohort in Germany. Int. J. Environ. Res. Public Health 2021,
18, 9682.

Die COVID-19-Pandemie und die resultierenden MalRnhahmen zur Einddmmung der
Virusverbreitung haben zu einer Einschrankung der Sport- und Bewegungsmoglichkeiten
geflhrt. Dies hatte zur Folge, dass eine grof3e Anzahl an Menschen in Deutschland nicht mehr
ihren gewohnten Aktivitaten (z.B. Sport, Aktivitdten zur Fortbewegung oder bei der Arbeit)
nachgehen konnten. Uber die Subpopulation der Personen mit Migrationshintergrund ist
diesbezlglich wenig bekannt, da sie in epidemiologischen Studien in Deutschland regelmaRig
unterreprasentiert sind. Das Ziel dieser Studie war es, die Veranderungen des Aktivitats- und
Sitzverhaltens in einer Gruppe tirkeistammiger Berliner darzustellen und Determinanten fir
eine Verminderung der korperlichen Aktivitdt bzw. Verlangerung der Zeit, die im Sitzen

verbracht wird, zu bestimmen.

Die untersuchte Population bestand aus erwachsenen tirkeistdmmigen Berlinern, die im Jahr
2011/2012 im Rahmen der Pretests fur die NAKO Gesundheitsstudie rekrutiert wurden, um
Rekrutierungsstrategien bei Personen mit Migrationshintergrund zu evaluieren. Dieses
Sample wurde 2018/2019 erneut befragt. Im Jahr 2020 wurde allen Personen, die einer
Rekontaktierung zugestimmt hatten, ein Fragebogen zur Coronapandemie zugesendet, der
neben Fragen zu einer moglichen Coronainfektion auch den Einfluss der pandemiebedingten

Maflinahmen auf das Gesundheitsverhalten wie korperliche Aktivitat oder Sitzen hatte.

Von 377 angeschriebenen Personen beantworteten 106 den Fragebogen (Durchschnittsalter
54+12 Jahre, 58% Frauen). Uber zwei Drittel berichteten eine Verminderung der kérperlichen
Aktivitat, wahrend Uber ein Drittel angab mehr zu sitzen als vor der Pandemie. Mittels
multivariabler Regression wurden Pradiktoren fur diese Veranderungen untersucht.
Pradiktoren fir eine verminderte korperliche Aktivitat waren das weibliche Geschlecht und
korperliche Inaktivitat in der Vergangenheit. Diese Faktoren spielten auch fir die Veranderung
des Sitzverhaltens eine Rolle, jedoch war langeres Sitzen zusatzlich mit héherem BMI

assoziiert.
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Abstract: The new coronavirus (COVID-19) pandemic and the resulting response measures have
led to severe limitations of people’s exercise possibilities with diminished physical activity (PA) and
increased sedentary behavior (SB). Since for migrant groups in Germany, no data is available, this
study aimed to investigate factors associated with changes in PA and SB in a sample of Turkish
descent. Participants of a prospective cohort study (adults of Turkish descent, living in Berlin,
Germany) completed a questionnaire regarding COVID-19 related topics including PA and SB since
February 2020. Changes in PA and SB were described, and sociodemographic, migrant-related,
and health-related predictors of PA decrease and SB increase were determined using multivariable
regression analyses. Of 106 participants, 69% reported a decline of PA, 36% reported an increase in
SB. PA decrease and SB increase seemed to be associated with inactivity before the pandemic as well
as with the female sex. SB increase appeared to be additionally associated with educational level
and BMI. The COVID-19 pandemic and the response measures had persistent detrimental effects on
this migrant population. Since sufficient PA before the pandemic had the strongest association with
maintaining PA and SB during the crisis, the German government and public health professionals
should prioritize PA promotion in this vulnerable group.

Keywords: physical activity; sedentary behavior; COVID-19; migrants; public health

1. Introduction

In November 2019, the first cases of the new coronavirus Sars-CoV-2 emerged in China.
From there, the virus and the coronavirus disease (COVID-19) spread all over the world.
In March 2020, the World Health Organization (WHO) declared the COVID-19 outbreak a
global pandemic [1]. As of July 2021, more than 180 million cases of COVID-19 had been
confirmed by WHO including more than 3.9 million deaths [2].

Many countries have imposed response measures, mostly called ‘lockdowns’, to con-
tain the spread of the virus including social distancing, home confinement, or closure of
public spaces [3]. In Germany, the first case of COVID-19 was detected on 27 January
2020 [4]. As of 22 March 2020, a nationwide lockdown was implemented including the clo-
sure of schools, restaurants, bars, sports facilities, and other measures for social distancing
such as working from home, wearing masks, prohibition of mass events, as well as the
appeal to stay at home whenever possible [5]. These measures were gradually lifted at the
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end of May 2020 but had to be reimposed in November-December 2020 during the second
wave of the pandemic in Germany [6].

These lockdown measures have influenced people’s work, education, travel, and
recreation, and subsequently, their levels of physical activity (PA) and sedentary behaviors
(SB) all over the world, as two recent reviews show [7,8]. Research shows that physical
activity has many positive effects on physical and mental health and can lead to higher
social contentedness [9-11]. Additionally, it can help to overcome stress, anxiety, and
depressive symptoms, all symptoms that were reported by many persons due to the
pandemic [12-14]. Sedentary behavior, on the other hand, is associated with an increased
risk of musculoskeletal, metabolic, and cardiovascular diseases [15-17].

Although exercising alone or with one accompanying person was always allowed in
Germany, fitness centers, community sports grounds, public swimming pools, and outdoor
leisure facilities were closed. Since people were advised to work from home and to stay at
home whenever possible, active transport was reduced as well, while the time spent sitting
at home increased. As a consequence, many people reduced their activities, especially
persons with little children, older adults, as well as persons who did not cope well with
the pandemic-induced stress [18-21]. Less is known, however, about coping strategies
among migrant groups and if PA and SB changes occurred comparably. There is a study
from Australia that investigated coping strategies among migrants during the pandemic,
but without taking physical activity into account [22]. A recent study investigating a
Turkish migrant sample showed that PA and SB changes depended, among other things,
on migration-related factors like citizenship, and the preferred language when completing
a questionnaire; however, these results were reported before the COVID-19 pandemic [23].

From a public health perspective, it is important to better understand the underlying
mechanisms of PA and SB changes to be able to develop public health strategies for specific
population groups that are at higher risk of this undesirable behavior, e.g., due to their
living situation, work environment, or language barriers. In Germany, persons with Turkish
background have formed the largest migrant group (currently 2.82 million) since in the
1960s and 1970s, when Germany recruited so-called “guest workers” from predominantly
Southern Europe and the Mediterranean region [24].

The aim of our study was therefore to describe PA and SB changes during the COVID-
19 pandemic in a sample of adults of Turkish descent living in Berlin, Germany, and to
investigate sociodemographic, health-related, and migration-related factors associated
with those changes.

2. Materials and Methods
2.1. Study Design

This present study is a cohort study among adults of Turkish descent living in the
inner-city districts of Berlin. Three assessment points took place in 2011-2012, 2018-2019,
and 2020 during the COVID-19 pandemic. The baseline assessment was part of the pretest
phase of the German National Cohort (NAKO) intending to evaluate different recruitment
strategies (a register-based and a network approach) among persons of Turkish descent
using an onomastic procedure. Details of the recruitment are described by Reiss et al. [25].

2.2. Participants and Enrollment

For the baseline assessment, all eligible persons were invited to the study center.
Inclusion criteria were having Turkish descent and an age between 20 and 69. Persons who
were willing to participate completed a questionnaire and underwent medical examination
(measurement of body height and weight, a blood pressure test, had a blood sample taken).
After 6 to 7 years (between May 2018 and July 2019), a self-administered questionnaire was
sent out to all participants who did not refuse to be recontacted (n = 557). Participants were
asked about health status and behavior, health care utilization, among other questions.
A description of the follow-up recruitment has been provided by Krist et al. [26]. The
3rd assessment (2nd follow-up) took place during the COVID-19 pandemic between July
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and December 2020. A questionnaire, originally used in the German National Cohort
(NAKO) [14], including COVID-19 related topics (own infection, living situation, social
distancing measures, health behavior, mood since February 2020, the start of the pandemic
in Germany) was sent out to all subjects who had not refused to be recontacted since the
1st follow-up (n = 377). The 1st invitation letter was sent out in July, the 1st reminder in
August, and the 2nd reminder in November 2020 (Figure 1).

Baseline

557 persons
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Non-participants
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Figure 1. Recruitment process.

Throughout all assessment points, bilingual study material was used to increase
participation. The study was approved by the ethical review committee of the Charité—
Universitdtsmedizin Berlin, Germany, and registered at the German Clinical Trials Register
under the registration number DRKS00013545, 08.01.2018. Written informed consent was
obtained from all participants.

2.3. Measures
2.3.1. Changes in Physical Activity (PA) and Sedentary Behavior (SB)}—Outcome

Changes in physical activity, defined as moderate to vigorous activity, during the
COVID pandemic were assessed asking for changes in five different settings: work (work-
ing at home counted as working, e.g., carrying loads, walking), home, leisure time, sport,
and transport. Another question asked on SB, defined as any activity performed while
sitting. For each PA setting as well as for SB, participants could choose between ‘much less
than before the pandemic’, ‘somewhat less’, ‘no change’, ‘somewhat more’, ‘much more’.
Those five categories were dichotomized into ‘less PA’ and ‘equal or more PA’ for physical
activity and into ‘more SB’ and ‘equal or less SB’ for sedentary behaviors.

2.3.2. Physical Activity as a Covariate

PA was also assessed at 1st follow-up asking for frequency and duration of PA per
week. PA minutes were then calculated and dichotomized into at least 150 min or less than
150 min of PA per week according to WHO recommendations [27]. The created variable
("WHO recommendations fulfilled yes/no’) was used as a covariate in all analyses.

2.3.3. Sociodemographic Variables

We included age, sex, educational level (assessed at baseline), and employment status
(assessed at 2nd follow-up) as sociodemographic variables. Education was assessed as
years of education, school type, and country and categorized into <10 years, 10-12 years,
and >12 years, taking the Turkish schooling reform into account [28]. We obtained harmo-
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nized categories of formal education attained in Turkey and/or Germany. Employment
status was assessed as a dichotomous variable yes/no.

2.3.4. Migration-Related Variables

As the first migration-related variable, own migration experience (assessed at baseline)
was included. Participants who were born in Turkey or another country were categorized
into the group with their own migration experience, while participants who were born in
Germany were defined as the group without migration experience.

Second, the language skills of the participants were included using the chosen lan-
guage of the questionnaire (German or Turkish) since lots of the participants reported two
mother tongues (Turkish and German).

2.3.5. Health-Related Variables

As health-related variables, body mass index (BMI), smoking behavior, subjective
health status, and mood were included. Body height and weight were measured at base-
line by trained study personnel using a calibrated integrated measurement station (SECA
model 764, Seca®, Hamburg, Germany). From these measurements, BMI was calculated
as weight over height squared in kg/m? and categorized into normal weight (BMI 18.5
to < 25.0 kg/m?), overweight (BMI 25.0 to <30.0 kg/m?), and obesity (BMI > 30.0 kg/m?).
(There was no participant with a BMI below 18.5 kg/m?.) For the analyses in this
manuscript, the BMI of the 1st follow-up was used, calculated using measured height at
baseline and self-reported weight at 1st follow-up.

Smoking status was assessed at 2nd follow-up and categorized into smoker (regular
smoking), ex-smoker, and never-smoker.

Health status was assessed at 2nd follow-up with the question, ‘How would you
describe your health status in general?” The answers ‘excellent’, ‘very good’, ‘good’, ‘not so
good’, and “poor” were dichotomized into ‘good” (including ‘excellent’, “very good’, and
‘good’) and poor (including ‘not so good” and “poor’).

2.3.6. Mental Health Variable

The mood of the participants was assessed at 2nd follow-up as well, using the depres-
sion module (PHQ-9) from the Patient Health Questionnaire, a validated 9-item tool for
measuring depressive symptoms based on DSM-1V criteria with good test-retest reliabil-
ity [29]. The questionnaire asks for loss of interest, feelings of depression, tiredness, loss of
energy or concentration. Each question had four answer categories: ‘Not at all’, ‘several
days’, ‘more than half the days’, and ‘nearly every day’ resulting in a sum score. The scores
ranged from 0 to 27, the cut-off of >10 points representing moderate to severe levels of
depression [30,31].

2.4. Statistical Analyses

We used an explorative statistical approach rather than conducting strict hypothesis
testing, as it was not the aim to create a comprehensive prediction model. Participants’
characteristics were analyzed using descriptive methods of means and standard deviations
for continuous data and absolute and relative frequencies for categorical data. A pairwise
correlation analysis was performed to detect relations between the different PA settings that
were reported as contingency coefficients (Supplementary Table S1). The settings transport,
leisure time, and sports had a contingency coefficient of 0.7 indicating a strong correlation
and were subsequently combined to the outcome variable for PA change. Since changes in
the settings work and home were less nuanced, they were not included in the main analysis,
but only presented in the supplement (Supplementary Table S2). A multivariable logistic
regression analysis was conducted to investigate associations between variables assessed
at baseline, 1st, and 2nd follow-up (exposures) and changes of PA (combined settings)
and SB during the pandemic (outcomes). For the multivariable analyses, covariates with
p > 0.2 were removed using backward-stepwise elimination (Wald) (i.e., the least significant
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covariate was removed one at a time, then the model rerun). The remaining variables of the
final model were included in a complete case multivariable logistic regression model. As a
measure of goodness-of-fit, we report Nagelkerke’s R-squared values. Included variables
were not correlated with each other. Results of the multivariable regression analysis were
presented as odds ratios (OR) with 95% confidence intervals (CI). The analyses were
performed using SPSS Statistics for Windows (25.0.0.1, IBM Corp., Armonk, NY, USA).

3. Results

Out of 377 persons who were contacted between July and December 2020 for the 2nd
follow-up of our cohort study, 106 completed the questionnaire (44 after the first invitation,
57 after the first reminder, and 5 after the second reminder). Two hundred and sixty-three
persons did not answer, four persons actively declined to participate, three persons could
not be reached due to a wrong address, and one person had died.

Among the sample, mean age + standard deviation (SD) was 53.9 £ 11.8 years,
58% were women, and 82% had their own migration experience. Before the COVID-19
pandemic, 22% were sufficiently active with at least 150 min of moderate PA per week. All
participants’ characteristics are presented in Table 1.

Table 1. Characteristics of the study sample.

Men Women Total
N=44 N=62 N =106
% or mean = standard deviation
Sociodemographics data
Age in years 548 £109 5324125 539+118
Educational level !
<10 years 22.7 419 34.0
10-12 years 47.7 339 39.6
>12 years 27.3 16.1 20.8
Questionnaire language
German 614 48.1 59.4
Turkish 38.6 419 40.6
Own migration experience ! 88.6 77.8 82.0
Employed (half or full time) 54.8 38.3 45.1
Health-related variables
Body mass index (BMI) 2 29.7+47 293+53 295 +5.1
Normal weight (18.5 to <25.0 kg/m?) 9.7 23.2 18.4
Overweight (25.0 to <30.0 kg/m?) 419 33.9 36.8
Obesity (>30.0 kg/m?) 484 429 44.8
Smoking behavior
Smoker 341 30.0 31.7
Ex-smoker 227 28.3 26.0
Never smoker 43.2 41.7 423
Physical activity before COVID-19 pandemic
At least 150 min/week of moderate physical activity 17.6 25.0 22.0
Health status, self-reported
Good (including good, very good, excellent) 86.4 71.0 774
Poor (including less good, poor) 13.6 29.0 22.6
Depressive symptoms (>10 points on PHQ-9 scale %) 25.0 34.5 30.5

1 Variables assessed at baseline (2011/2012); 2 variables assessed at 1st follow-up (2018/2019); 3 PHQ-9: patient
health questionnaire depression.

Among all participants, 68.9% reported a decline of PA in any of the five settings
(55.6% among the formerly active, and 76.6% among the inactive, (Figure 3a)). The decline
was the strongest in sports (55.7%), followed by leisure time PA (43.1%), active transport
(42.3%), activities at work (28.3%), and at home (8.1%) (Figure 2). Regarding SB, 36%
reported an increase since the start of the pandemic (11.8% among the active, and 46.7%
among the inactive) (Figures 2 and 3b).
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Figure 2. Proportion of participants who reported less physical activity (in five different set-
tings) and more sedentary behavior during the new coronavirus (COVID-19) pandemic (since
February 2020) than before.
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Figure 3. The proportion of participants reporting (a) changes in PA (PA decrease: decrease in any
of the 5 PA settings); (b) changes in SB. Changes are stratified for having fulfilled WHO recommen-
dations regarding PA before COVID-19.
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When stratifying the participants for having fulfilled the WHO recommendations
regarding PA (at least 150 min per week at least moderately active) before COVID-19,
changes in PA and SB differed between the strata (Figure 3a,b).

Regression Analyses

Univariable regression analysis did not show any statistically significant association
between PA changes and the included predictor variables; SB changes were associated
with inactivity in the past (Tables 2 and 3).

Table 2. Univariable and multivariable regression analysis for the outcome less physical activity
during the COVID-19 pandemic.

Predictors Less Physical Activity in Transport, Leisure Time,

and/or Sports
Univariable Multivariable *
n OR (95% CI) 4 OR (95% CI) p
Sociodemographics
Age per year 103 1.0 (1.0,1.1) 0.383 -
Sex !
Male vs. female 103 0.5(0.2;1.1) 0.096 0.3 (0.1,0.9) 0.032
Educational level !
<10 years 100 Ref - -
10-12 years 2.0 (0.8,5.2) 0.141 - -
>12 years 1.8 (0.6,5.5) 0.300 - -
Employed
No vs. yes 99 0.8 (0.4,1.9) 0.636 - -
Migration-related variables
Questionnaire language
Turkish vs. German 103 1.2 (0.5;2.8) 0.678 - -
Own migration experience !
No vs. yes 87 2.7 (0.7;10.2) 0.143 - -
Health-related variables
Obesity vs. normal/overweight 2 85 1.3 (0.5;3.2) 0.616 2.0 (0.6;6.9) 0.254
Never/ex-smokers vs. smokers 101 0.6 (0.2,1.4) 0.214 0.4 (0.1,1.4) 0.146

<150 min PA per week vs. >150 min PA per week

(WHO recommendations)—before COVID-19 pandemic 2

Subjective health status: poor (not so good or poor) vs. 103 0.8 (0.32.1) 0.633 0.3 (0.1;1.3) 0115
good (good, very good, or excellent)

Depressive symptoms (>10 vs. <10 on PHQ-9 scale 3) 95 1.4 (0.5;3.7) 0.487 - -

1 Variables assessed at baseline (2011/2012); ? variables assessed at 1st follow-up (2018/2019); 3 PHQ-9: patient
health questionnaire depression. * Complete case analysis with remaining variables of the final model of Wald’s
backward elimination), n = 74; Nagelkerke’s R-squared: 0.2.

80 2.6 (0.9;7.8) 0072  62(1.7226)  0.006

Table 3. Univariable and multivariable regression analysis for the outcome more sedentary behavior
during the COVID-19 pandemic.

Predictors More Sedentary Behavior
Univariable Multivariable *
n OR (95% CI) 4 OR (95% CI) p
Sociodemographics
Age per year 100 1.0 (1.0,1.0) 0.467 - -
Sex !
Male vs. female 100 0.7 (0.3,1.6) 0.371 0.3 (0.1,0.9) 0.040
Educational level !
<10 years 100 Ref - -
10-12 years 1.5 (0.6;4.0) 0.393 - -
>12 years 1.3(0.4,4.2) 0.610 - -
Employed
No vs. yes 96 1.3 (0.5;3.0) 0.575 - -

Migration-related variables
Questionnaire language

Turkish vs. German 100 1.2 (0.5,2.7) 0.682 - -
Own migration experience !
No vs. yes 84 1.0 (0.3;3.0) 0.957 - -
Health-related variables
Obesity vs. normal/overweight 2 82 1.5 (0.6;3.6) 0.398 3.3 (1.0;,10.4) 0.043
Never/ex-smokers vs. smokers 98 1.0 (0.4;,2.4) 0.993 - -

<150 min PA per week vs. >150 min PA per week
(WHO recommendations)—before COVID-19 pandemic 2
Subjective health status: poor (not so good or poor) vs. 100 13 (0.53.4) 0.587 } }
good (good, very good, or excellent)
Depressive symptoms (>10 vs. <10 on PHQ-9 scale %) 92 2.4(0.9,5.9) 0.062 - -

1 Variables assessed at baseline (2011/2012); ? variables assessed at 1st follow-up (2018/2019); 3 PHQ-9: patient
health questionnaire depression. * Complete case analysis with remaining variables of the final model of Wald’s
backward elimination), n = 72; Nagelkerke’s R-squared: 0.3.

77 6.6 (1.4;31.2) 0.009 19.3 (2.2;170.0) 0.008

72



Int. J. Environ. Res. Public Health 2021, 18, 9682 8of 13

Multivariable regression analyses revealed that female sex and low PA in the past
seemed to be associated with a decreased PA during the pandemic. Women had 70% higher
odds than men to engage in less PA during the pandemic (OR 0.3 (0.1;0.9)), and persons
who did not fulfill WHO recommendations at 1st follow-up were more than 6 times more
likely to report a decrease in PA during the pandemic than their active counterparts (OR
(95%CI): 6.2 (1.7;22.6)) (Table 2). Higher SB appeared to be associated with female sex, high
BMI, and inactivity in the past. Women had 70% higher odds of sitting more than men (OR
0.3 (0.1;0.9)). Persons who were obese compared to normal or overweight persons were
three times, and persons who were not physically active in the past 19 times more likely to
sit more during the pandemic (OR: 3.3 (1.0;10.4), and 19.3 (2.2;170.0), respectively) (Table 3).

4. Discussion

The present study aimed to investigate changes in PA and SB among a sample of
adults of Turkish descent in Berlin, Germany, during the COVID-19 pandemic, and to
determine predictors of these changes.

More than two-thirds of the participants reported a decline in PA since the start of the
pandemic, and more than one-third reported an increase in SB. Similar proportions have
been suggested by other authors ranging from 40-70%, however, only for non-migrant
populations [32,33]. The most important PA decrease was observed in sports, leisure time,
and transport, while PA at work decreased moderately and household activities decreased
only to a small extent. Since sports facilities were closed and people were advised to stay
at home, as well as to work from home, it is comprehensible that PA decreased the most
in these three settings and remained almost stable for household activities. A German
study supports this assumption by showing that 41% of the participants reported closed
sports infrastructure as a reason for reduced PA [21]. Another study from Germany reports
similar results for a non-migrant study sample as our study regarding different settings
with the highest decrease in sports, leisure time, and work PA, but unchanged household
activities [34]. Although our results did not show an association with age, it seems that
in younger individuals PA decrease was less nuanced than in older ones. Huber et al.
described a decrease of PA in 45% of a sample with a mean age of 23 years [35], and in a
German sample of children aged 4 to 17, almost no change of PA was shown; however,
screen time increased to a very large extent [36].

The second main finding from our study regards predictors of PA and SB changes.
Persons who did not meet the recommendations of being moderately active before the
pandemic for at least 150 min per week were more than six times more likely to report
decreased PA during the pandemic. This was in line with a study from Italy reporting
sufficient activity before the pandemic as one of the predictors to stay active during the
pandemic [33]. In contrast, two studies showed a reduction among persons who were
active before the pandemic, but not among the inactive [37,38], and a study from the UK
reported a reciprocal association between the intensity of PA performed before and its
reduction during the pandemic [39]. As reported by several other studies, female sex was
also associated with decreased PA in our sample, however, depressive symptoms and
health status were not associated, even though 30% of the participants reported depressive
symptoms [37,40,41]. Age was not associated with decreased PA either, and neither was
education, which is partly in line with another German study that did show an association
of higher education with being active during the pandemic, but no association of age and
sex, either [18].

Time spent sitting increased in 36% of the participants. This proportion is in the
range of 30-50% reported by other authors [33,37,42,43]. A Chinese study reported 67% of
persons indicating increased SB; however, the two-to-three month home confinement in
China was one of the strictest in the world [44].

Predictors for increased SB were female sex, being obese compared to normal or
overweight, and not meeting PA recommendations before the pandemic. This is in contrast
to several other studies where SB decrease was rather an overall phenomenon and not
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specific for some subgroups [37,43,45]. Among the studies that reported associated factors
with SB increase, factors were changes in working situation (working from home or having
lost a job) [46], male sex, and non-smoking [47]. While the previous results of this cohort
study showed that German citizenship and German as preferred questionnaire language
were associated with a positive PA trajectory [23], in the present study none of the migration-
related variables was associated with decreased PA or increased SB. Since the results of
this study were comparable with other studies conducted in Germany, at least for Berlin
there does not seem to be a large difference between the population of origin and persons
with a Turkish background.

4.1. Strengths and Limitations

To the best of our knowledge, this is the first study investigating PA and SB changes
in persons with a migrant background in Germany during the COVID-19 pandemic.
The proportion of studies that focus on migrants is still very small. Especially during
a crisis such as the COVID-19 pandemic, it is important to collect data of all relevant
subpopulations to be able to react adequately and to inform these subgroups about risks
and respective prevention measures during the crisis. Migrants often live in a precarious
housing situation, are employed at workplaces where working from home is not possible,
or have language difficulties which are barriers to a healthy lifestyle and also risk factors
for a coronavirus infection [48]. Therefore, data like ours on preventive lifestyle behaviors
is crucial for better preparedness for future pandemics.

The present study will help to provide information about the health behavior of
Turkish migrants in Germany and could thus be used to address this population group
more individually. Another strength of our study was that PA behavior before the pandemic
was assessed before and not as recall during the already existing pandemic. Third, data
collection started six months after the start of the response measures including the summer
with only a few restrictions and the autumn/winter where a nationwide lockdown was
reimposed. These data represent therefore a more realistic and long-term effect of the
pandemic and the restrictions on changes in PA and SB. Apparently, reduction of PA and
increase of SB are not only an acute problem during a lockdown but continue even if
response measures have been lifted.

Among the limitations of our study, we need to point out that the number of partici-
pants decreased considerably after the baseline assessment. Differences between partici-
pants and non-respondents may have led to somewhat distorted results. However, since
unfavorable health behaviors were more common among non-respondents than among
participants, changes in PA and SB were rather under- than overestimated. This assumption
is supported by Wunsch et al., who investigated the effects of the pandemic on PA changes
as well, performing a non-respondents’ analysis and showing lower PA and higher SB at
baseline among the non-respondents compared to the respondents [49]. Another limitation
is reduced significance of the study due to the small sample size. A further limitation is
the limited comparability of studies from different countries focusing on this topic. While
some countries such as China, Italy, or France imposed home confinements and strict
curfews, the measures in Belgium, Switzerland, and Germany were less drastic. Lastly,
a self-administered questionnaire has its limitations and increases the risk of response
bias due to social desirability or recall difficulties, even if the questions were taken from
validated questionnaires [50,51].

4.2. Implications

Our results emphasize the importance of providing possibilities to maintain PA even
during a crisis like the COVID-19 pandemic. A recent review showed evidence of the
benefits of exercise programs designed to motivate people during a home confinement,
including reducing their feeling of loneliness, e.g., online training programs, exergames,
programs for the whole family /household, activities at home, or use of fitness track-
ers [52]. WHO, the American Heart Association (AHA), and the American College of
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Sports Medicine (ACSM) offered guidelines regarding activities during home confine-
ment [53-55], but these associations are, however, not very well known in Germany. In
addition, persons with lower socioeconomic status including a considerable number of
migrants with a Turkish background are already less likely to engage in sufficient physical
activity [56,57]. Besides financial barriers and the accessibility of sports facilities, gender
roles, social expectations, language problems, as well as religious aspects influence the
engagement in PA [58]. Exercise promotion in Germany is already very limited in normal
times, therefore, after this global health crisis, essential government actions should be
the implementation of nationwide exercise programs and information campaigns regard-
ing health benefits of PA and strategies to reduce SB. In addition to general prevention
measures, special emphasis should be put on more personalized programs, as proposed
by the investigators of the DEDIPAC study [59], targeting vulnerable persons, such as
persons with low socioeconomic status, or migrants and their descendants. These could be
peer-supported programs promoted in the respective migrant communities [60].

5. Conclusions

Our study provides evidence of persistent lifestyle behavioral consequences of the
COVID-19 pandemic, demonstrating an adverse effect on PA and SB among a sample of
adults with Turkish roots living in Germany. Among this sample, PA was a strong predictor
for staying active during this pandemic crisis. These findings highlight the importance of
PA promotion efforts, but not only specific to the pandemic situation, where sports facilities
were less accessible, and people were staying most of the time at home.
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2.2. Praventive altersspezifische InterventionsmaRnahmen am

Beispiel von korperlicher Aktivitat und Tabakkonsum

2.2.1. Progressives Krafttraining zur Mobilitatssteigerung bei

Hochaltrigen

Krist, L., Dimeo, F., Keil, T.: Can progressive resistance training twice a week improve
mobility, muscle strength, and quality of life in very elderly nursing-home residents with
impaired mobility? A pilot study. Clin Interv Aging. 2013;8:443-8.

Mit steigendem Alter nimmt die Muskelmasse beim Menschen deutlich ab. Dieser
Muskelabbau erhdht das Risiko fir Stirze, kann zu Schwierigkeiten bei der Bewaltigung von
alltaglichen Aktivitdten und zu Pflegebedurftigkeit fuhren. Studien konnten zeigen, dass
Krafttraining auch im hohen Alter noch positive Effekte beim Muskelaufbau erzielt. Die
vorliegende Studie hat untersucht, inwiefern mit zweimal pro Woche durchgefuhrtem
Krafttraining bei hochaltrigen Pflegeheimbewohnern eine Kraftsteigerung und eine

verbesserte Mobilitat erreicht werden kann.

Dazu wurden aus verschiedenen Pflegeheimen in Berlin insgesamt 15 Teilnehmer und
Teilnehmerinnen rekrutiert. Sie waren in ihrer Mobilitat eingeschrankt, hatten jedoch keine
schweren Vorerkrankungen, die eine Teilnahme an dem Krafttraining ausgeschlossen hatten.
Die Teilnehmenden waren zwischen 77 und 97 Jahre alt (Durchschnittsalter 84 Jahre) und
wiesen einen durchschnittlichen Mobilitatswert von 14 Punkten auf der Elderly Mobility Scale
auf (0 entspricht dabei dem niedrigsten, 20 dem héchsten Wert). Sie absolvierten zweimal pro
Woche ein 8-woéchiges angeleitetes Krafttrainingsprogramm an verschiedenen Geraten im

FitneRstudio sowie Bauchmuskellibungen auf der Matte.

Nach den 8 Wochen zeigte sich fir jede Person sowohl individuell eine Verbesserung der Kraft
und der Mobilitat als auch ein durchschnittlicher Anstieg des Mobilitatscores auf 17 Punkte fr
die Studienpopulation. Das maximale Gewicht an den Geraten bzw. die Wiederholungszahl

bei der Bauchmuskelibung war ebenfalls nach 8 Wochen bei allen Personen gestiegen.
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Purpose: To determine the effects of progressive resistance training on mobility, muscle strength,
and quality of life in nursing-home residents with impaired mobility.

Methods: Nursing-home residents aged 77 years and older with impaired mobility were recruited
in Berlin, Germany. The eight-week exercise program consisted of progressive resistance train-
ing twice a week. Mobility (primary outcome) was assessed with the Elderly Mobility Scale
(zero = worst, 20 = best) at baseline and after 8 weeks. Muscle strength (secondary outcome)
was determined by the eight-repetition maximum. The Short Form-36 Health Survey was used
to assess quality of life.

Results: Of the 15 participants (mean age 84 years, range 77-97 years), ten completed the
8-week program. Mobility (Elderly Mobility Scale mean + standard deviation pre 14.1 £ 3.2
and post 17.5 £ 3.6; P =0.005) as well as muscle strength of upper and lower limbs improved
(from 62% at chest press up to 108% at leg extension machine), whereas most quality of life
subscales did not show considerable change.

Conclusion: Resistance training twice a week over 2 months seemed to considerably improve
mobility and muscle strength in persons aged 77-97 years with impaired mobility.
Keywords: elderly, resistance training, mobility, muscle strength, nursing home

Introduction
Advancing age is related to considerable changes in mental and physical health, includ-
ing loss of muscle mass (sarcopenia) and muscle function. This can lead to impaired
physical ability and reduced quality of life.!* After the age of 70 years, about 1.5% of
muscle mass is lost per year.* Denervation, metabolic, hormonal, or immunological
reasons and the reduction of physical activity, in particular, contribute to sarcopenia.’
However, muscles can maintain a high degree of plasticity in advanced age, whereas
tendons lose their plasticity predisposing them to injuries.® Resistance training may
reverse tendon stiffness and reduce the risk of strain injuries. Furthermore, it can increase
muscle strength and improve mobility as well as physical functioning in the elderly.’
Several studies have investigated exercise programs for the very elderly and
found moderate to very high improvements in muscle strength, balance, gait speed,
and other outcomes that are indispensable for an independent life.®!° However, most
studies examined healthy and community dwelling elderly,'"'* whereas persons with
impaired physical ability as well as nursing-home residents or persons in long-term
care facilities were underrepresented.'
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A recent systematic review on the effects of progressive
resistance training in elderly nursing-home residents showed
that the intensity of the training should be vigorous and the
duration at least 2 months."* Most authors describe a fre-
quency of three training sessions per week, but the optimal
frequency has not been defined.!¢*

Therefore, the aim of this study was to investigate how
much progressive strength training twice a week over a period
of 8 weeks improves mobility, muscle strength, and quality of
life in nursing-home residents with impaired mobility aged
75 years and older.

Methods

Subjects and recruitment

Between May and July 2009, 34 nursing homes in Berlin
were contacted by phone. Out of the twelve that agreed to
have a personal meeting with more detailed information,
seven homes were excluded due to lack of interest in partici-
pation, residents without impaired mobility, or residents were
looked after by a legal guardian. Five homes were included
in the current study.

Nursing-home residents were included if they fulfilled
all of the following criteria: (1) 75 years of age and older;
(2) mild to severely impaired mobility defined as an Elderly
Mobility Scale (EMS) score between six and 18 points;
(3) sufficient language skills; (4) written informed consent;
and (5) written consent by their general practitioner. Exclusion
criteria were: (1) moderate to severe dementia (Mini-
Mental State Examination < 18 points;* (2) rheumatologic,
orthopedic, or any other condition that could be aggravated
by sport; (3) elevated systolic/diastolic blood pressure dur-
ing exercise (>230/110 mmHg); (4) cardiac arrhythmia;
(5) epilepsy; or (6) legal care. The ethical review committee
of the Charité University Medical Center (Berlin, Germany)
approved the study.

Interventions

Participants underwent a progressive resistance training
program twice a week for 8 weeks using the following six
gym machines: chest press, rowing machine, and butterfly
reverse for the upper limb, leg press and leg extension for
the lower limb, and a crunch trainer for the abdominals
(gym80 International GmbH, Gelsenkirchen, Germany).
Training was performed in three sets of eight repetitions of
the individual lifted weight. Between the sets, participants
had to pause for at least 1 minute. Total training duration
was 45 minutes. At the beginning, all participants received

an individual detailed introduction at each gym machine by
qualified fitness trainers. The 15 participants were divided
into two groups, which trained separately and were super-
vised by the trainers and the study investigator throughout
the program. At each machine, height and angle of the seat
were adjusted to the individual needs of the participant.
Participants who needed help to get on the seat were sup-
ported by the training staff. Sitting height and position as
well as velocity and range of movements at each machine
were checked throughout the exercise by the trainers. The
lifted weight was set by the training staff, documented,
and regularly adapted to the augmented muscle strength of
participants. As soon as a participant could lift the weight
more than eight times in a row in all of the three sets, the
weight was increased to the next level. Depending on the
machines, weight increments ranged from 5-10 kg. Every
deviation of regular training was documented. Water was
offered to participants ad libitum.

Outcomes

Primary outcome of the study was the change in mobility
determined by the standardized and validated EMS, a seven-
item instrument with a good sensitivity and practicability,
assessed by the study physician. The score ranges from zero
(minimal mobility) to 20 (maximal mobility).?' >

Secondary outcomes were changes in muscle strength
and quality of life. They were measured before and after
the training intervention. Muscle strength was measured
indirectly by documenting the respective lifted weight. For
the assessment of quality of life, the Short Form-36 Health
Survey (SF-36) was used.*

All participants underwent a short medical exam includ-
ing a resting electrocardiogram in the Department of Sports
Medicine at the Charité University Medical Center. In the
gym, the trainers determined the individual eight-repetition
maximum, defined as the highest weight that a participant
can lift a maximum of eight times in a row. It is comparable
to 80% of the one-repetition maximum (the highest weight
a person can lift only once). The latter was not used due to
a higher risk of causing blood pressure peaks in comparison
to the eight-repetition maximum. During this introductory
exercise, blood pressure was measured after every weightlift-
ing series at each machine to detect potential blood pressure
peaks.

All participants received a free 3-monthly member-
ship for the gym including insurance, which covered
possible accidents occurring during the stay at the gym.
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During transportation from the nursing home to the gym, they
were insured by a private transportation company.

Statistical analysis

This study was planned as a pilot study without a priori
sample size estimation. A pre—post comparison of assessed
outcomes (mean * standard deviation) was carried out by the
Wilcoxon signed-rank test for paired samples. The alpha-type
error was set at 0.05, with a power of 80%. Data analysis
was conducted with SPSS 12.0.0 (SPSS Inc, Chicago, IL,
USA). The outcome variables mobility and muscle strength
were assessed as continuous variables from zero (minimum)
to 20 (maximum EMS score) and lifted weight in kilograms,
respectively. Quality of life was measured as a continuous
variable from zero to 100 points.

Results

Recruitment and baseline characteristics
Fifteen nursing-home residents aged 77-97 years (mean age
84 years) were recruited. In the current analysis, ten partici-
pants who completed the 8-week program were included:
four men (mean age 88 years, range 80-95 years) and six
women (mean age 81 years, range 77—87 years). During the
course of the 8 weeks, three men and two women dropped
out of the study for the following reasons: back pain, which
was not related to the intervention; depression; insufficient
adjustment of insulin therapy to the exercise program; broken
foot (at the nursing home); ripped catheter during changing of
clothes before the training. The five participants who dropped
out were comparable in age, sex, and body mass index to the
ten participants who completed the 8 weeks of intervention,
with an average of 15/16 completed sessions (Table 1).

Outcomes

After the 8-week intervention, mobility improved by 24%
(P =0.005; Table 2). The effect was larger in men compared
to women (27% versus 21%): baseline EMS scores of 14
versus 18 and 15 versus 18 after 8 weeks for men and women,
respectively. Mobility increased in every individual partici-
pant (Figure 1). Muscle strength (eight-repetition maximum)
increased at every machine (Table 2). At the rowing machine
and the leg extension machine, the lifted weight was doubled.
The number of sit-up repetitions increased fourfold (pre
10.5£3.1, post 41.7 £ 12.1 repetitions; P =0.027). Women
showed a higher improvement in the eight-repetition maxi-
mum, particularly at the rowing machine and leg extension
(Figure 2).

Table | Baseline characteristics of participants and dropouts
(n=15)

Variable Participants Dropouts
(n=10) (n=5)
Sex
Men (n) 4 2
Women (n) 6 3
Age, years 84.1 +5.7 846174
Anthropometry
Body weight, kg 716+ 148 66.3 £ 13.0
Body mass index, kg/m? 258+ 5.1 247 + 4.1
Mental status
Cognitive function: score of MMSE! 27 +3 26+ 3
Depression: score of GDS# 8+5 12+7

Notes: "Maximum: 30 points; *0-5 indicates normal mood, 6—I | indicates mild, and
12-30 indicates manifest depression; data represents mean * standard deviation
unless otherwise stated.

Abbreviations: GDS, Geriatric Depression Scale; MMSE, Mini-Mental State
Examination.

After the 8-week training program, quality of life did not
change considerably regarding both the physical and emo-
tional sum scales of the SF-36: pre 30/100, post 30/100 and
pre 59/100, post 56/100 (P = 0.29), respectively. There were
also no relevant improvements regarding the subscales of the
SF-36 except for the subscale of physical functioning, which
slightly improved (pre 27/100, post 32/100; P = 0.54).

Discussion
Main findings

This pilot study represents an approach to the development of
an exercise program focused on the elderly. The progressive
resistance program with two sessions per week over a period of
8 weeks improved mobility and muscle strength in nursing-home
residents over 75 years of age with impaired mobility. Overall
quality of life did not change after the 2-month program.

Comparison with other studies
This study showing that progressive resistance training
increases muscle strength confirmed results from previous
studies such as the randomized controlled trial by Ferri et al
who trained participants aged 6581 years at 80% of the one-
repetition maximum with knee extension machines. The one-
repetition maximum increased as well as the cross-sectional
muscle area.”® Rosendahl et al showed positive effects of
3 months resistance training (eight to twelve-repetition
maximum) in participants with a mean age of 84 years, which
were still present after 6 months.?

Resistance training programs for nursing-home residents
with a high-intensity program (eight-repetition maximum or

Clinical Interventions in Aging 2013:8
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Table 2 Changes in mobility and muscle strength in ten participants who completed the resistance training program

Variable Baseline 8 weeks P-value Mean of difference
(8 weeks versus baseline)
Absolute %
Mobility
Score on Elderly Mobility Scale 142 +34 175+3.6 0.005 33+£09 24% + 8%
Muscle strength (eight-repetition maximum)
Chest press, kg 170+79 275+ 106 0.005 10.5+5.0 62%
Rowing machine, kg 170+9.8 33.5£120 0.005 16.5+7.1 97%
Butterfly reverse, kg 145+ 6.4 245+ 109 0.008 100+ 7.0 74%
Leg press, kgt 352+ 154 63.7+259 0.007 284+ 15.0 81%
Leg extension, kg 130175 27.0£ 10.6 0.005 140 £ 6.1 108%

Notes: TOnly nine participants could perform this exercise; data represents mean * standard deviation; bold indicates statistical significance (alpha-type error set at 0.05).

80% of the one-repetition maximum), as used in the current
study, seem to be the most effective method to increase muscle
strength. 5177192627 However, the strong positive effect in mus-
cle strength improvement shown in the current study was in
accordance with only one of these studies,'” whereas the other
studies showed smaller effects on muscle strength. %1926

Regarding training frequency, sessions offered three
times a week were used most often in studies focusing
on the elderly.'*!* In contrast to this approach, the current
study examined a training program with only two sessions
per week and was able to show even stronger effects than in
comparable studies.?”*

Training duration did not seem to have a comparable
influence as training intensity. Latham et al showed an effect
size difference of 0.15 between short (=12 weeks) and long
training duration (>12 weeks) in 41 trials with 1955 partici-
pants aged 60 years and over.'* As in the current study, most
interventions had a duration of 8—12 weeks. 8192729

Female Male

20

20)

0, max =
o

-
o

Elderly mobility scale
(min

Pre Post Pre Post

Figure | Individual improvement of mobility score on the Elderly Mobility Scale
before and after training intervention for women (n = 6) and men (n = 4).

Progressive resistance training improves not only muscle
strength and mobility but also physical abilities, including
simple and more complex daily activities in the elderly.
However, there is insufficient evidence on long-term effects
as concluded by the authors of a Cochrane review.*

Overall quality of life, shown with the physical and
emotional sum scale of the SF-36, did not improve in the
current study. It is assumed that the 8-week duration of the
intervention was too short to detect considerable changes in
quality of life. Furthermore, the structure of the SF-36 may
have been too complex for this age group (eg, heterogeneity
of answering categories). Interviews had to be conducted with
some participants who were not able to read the question-
naire by themselves.

A shorter questionnaire with simpler answering catego-
ries such as the SF-12 may be an alternative to assess quality
of life in future studies with the elderly.’!

Gender
[Male
I Female

400 — °

300

200 +

100

Increase of 8-repetition maximum (%)

Chest press  Rowing Butterfly ~ Leg press Leg_
machine reverse extension

Training machine (n =10)

Figure 2 Comparison of percentage increase in eight-repetition maximum for each
training machine for male (n = 4) and female (n = 6) study participants.

Notes: Horizontal line in the box represents the median; lower and upper end of the
box represents the 25th and 75th percentile, respectively; maximum length of each
whisker represents 1.5 times the interquartile range; dot represents the outlier.
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Strengths and limitations

A particular feature of this study was the investigation of
very elderly nursing-home residents with impaired mobil-
ity who have hardly been included in intervention studies
as shown by the review of Valenzuela."” A strength of this
study was the use of validated instruments like the EMS and
the SF-36.22%

Several potential limitations have to be considered when
interpreting the results of this pilot study. Due to the lack of
a control group, the possibility that other factors in addition
to the resistance program contributed to the improved mobil-
ity and muscle strength cannot be ruled out. Furthermore,
familiarization with the gym equipment may have contributed
to the training effect, since most participants were not used
to resistance training in a gym. The small study population
of this investigation cannot be considered as representative
for nursing-home residents in Berlin. Most contacted homes
were not interested in an exercise program for residents
with impaired mobility. For safety and legal considerations,
several inclusion and exclusion criteria had to be defined in
order not to put participants at risk and aggravate preexisting
diseases. Persons under legal care (about 80% of nursing-
home residents) were not eligible and were therefore not
included in the study. Although several study participants
dropped out, two-thirds completed the 8-week intervention,
showing the feasibility of this resistance program in persons
up to almost 100 years of age with impaired mobility.

Conclusion
A progressive resistance training program only twice a week
over a period of 8§ weeks seems to be a beneficial intervention
to improve mobility and muscle strength in nursing-home
residents with impaired mobility aged up to 97 years. The
intervention did not seem to influence quality of life as
assessed by the SF-36 over the 2-month study period; how-
ever, it cannot be excluded that a longer intervention may
have beneficial effects on quality of life as well.
Randomized controlled trials evaluating the benefits
of resistance training in frail nursing-home residents are
urgently needed. In these trials, the setting should be adapted
and implementable in the daily routine of the elderly regard-
ing intensity, duration, and frequency of the training; special
attention should be paid to a presumably high dropout rate
due to multimorbidity.
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2.2.2. Langzeiteffektivitat eines Interventionsprogramms zur

Rauchpravention bei Siebtklasslern

Krist, L., Lotz, F., Blirger, C., Strébele-Benschop, N., Roll, S., Rieckmann, N., Miiller-
Nordhorn, J., Willich, S.N., Miiller-Riemenschneider, F.: Long-term effectiveness of a
combined student-parent and a student-only smoking prevention intervention among 7th

grade school children in Berlin, Germany. Addiction. 2016;111(12):2219-29.
https://doi.org/10.1111/add. 13537

Die Raucherpravalenz bei deutschen Jugendlichen ist eine der héchsten in Europa. Beztiglich
des Nichtraucherschutzes bildet Deutschland das Schlusslicht im europaischen Vergleich. Es
werden weiterhin zu wenig MalRnahmen zur Pravention des Rauchens angeboten. Das Ziel
dieser Studie war es daher, eine entsprechende PraventionsmalRnahme zu entwickeln und

diese in einer randomisierten Interventionsstudie zu evaluieren.

In einem dreiarmigen clusterrandomisierten Studiendesign wurden 47 Schulen mit insgesamt
161 Klassen und 2.801 Schilerinnen und Schiilern der 7. Klasse eingeschlossen. Eine Gruppe
erhielt eine Praventionsmalinahme fir die Kinder (Absolvierung eines Lernparcours), die
zweite Gruppe erhielt eine Kombination bestehend aus der Malinahme fir die Kinder und einer
Malinahme fir die Eltern (Aufklarung, Diskussion), die dritte Gruppe diente als Kontrollgruppe
und absolvierte einen Lernparcours zu einem anderen Gesundheitsthema (Ernahrung und
Bewegung). Zusatzlich wurden alle Schiler regelmafig befragt (Erstbefragung in der 7. Klasse
parallel zur Intervention sowie zwei weitere Befragungen in der 8. und 9. Klasse). Der primare
Endpunkt war regelmaRiges Rauchen (mindestens eine Zigarette pro Tag) 24 Monate nach

der Intervention.

In den beiden Interventionsgruppen war der Anteil der regelmaRigen Raucher 24 Monate nach
der Intervention etwas niedriger als in der Kontrollgruppe. Die Analyse des Risikos fur
regelmafiges Rauchen ergab jedoch keine statistisch signifikante Reduktion weder fir die
kombinierte Interventionsgruppe oder die Schulerintervention im Vergleich zur Kontrollgruppe

noch fur die kombinierte Intervention im Vergleich zur Schilerintervention.
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3. Diskussion

3.1. Determinanten fur kdrperliche Aktivitat und sitzendes Verhalten in

urbanen Settings

3.1.1 Jugendliche

In der vorliegenden Arbeit zu kérperlicher Aktivitat bei Jugendlichen konnte gezeigt werden,
dass nur knapp 13% der Siebtklassler die WHO-Empfehlungen bezuglich kérperlicher Aktivitat
(mind. 60 Minuten pro Tag) erfullten. Mehr Jungen (15,9%) als Madchen (9,8%) erfillten diese
und waren auch langer aktiv als die Madchen (0,9 Stunden im Gegensatz zu 0,6 Stunden).
Dagegen verbrachten Jungen mehr Zeit vor dem Bildschirm (3,9 Stunden pro Tag vs. 3,1 bei
Madchen). Uber 80% der Jungen und zwei Drittel der Madchen verbrachten mehr als 2
Stunden pro Tag mit Bildschirmzeit. Bei der Zweitbefragung nach zwei Jahren war der Anteil
an aktiven Jugendlichen (mittlerweile Neuntklassler) noch weiter gesunken (9%) und der Anteil
derjenigen, die mehr als 2 Stunden taglich vor dem Bildschirm verbrachten, war von 75% auf
80% gestiegen. Pradiktoren fur einen positiven Verlauf (Aufrechterhaltung bzw. Steigerung)
der korperlichen Aktivitat Uber die zwei Jahre war allein das mannliche Geschlecht.
Pradiktoren fur eine positive Entwicklung der Bildschirmzeit (gleichbleibend oder weniger) war
das weibliche Geschlecht, ein hoher Sozialstatus und der Besuch eines Gymnasiums im

Gegensatz zu einer Integrierten Sekundarschule.

Die Ergebnisse verdeutlichen darlber hinaus die Komplexitdt der Determinanten fur
korperliche Aktivitat und Bildschirmzeit. In der untersuchten Gruppe der Jugendlichen konnte
gezeigt werden, dass individuelle Faktoren wie das Geschlecht und der BMI, aber auch
gesellschaftliche Faktoren wie der soziodkonomische Status (SES) der Familie sowie des
Wohnumfeldes und der Schultyp mit dem Ausmal}d an korperlicher Aktivitat und Bildschirmzeit
assoziiert sind. Da einige dieser Faktoren, wie beispielsweise Schultyp und individueller SES,
miteinander assoziiert sein kdnnen, ist es teilweise schwierig, die Starke oder den Anteil zu
bestimmen, den die Faktoren an der Assoziation mit kdrperlicher Aktivitat oder Bildschirmzeit

haben.

Koérperliche Aktivitat

Wahrend die Assoziation von mannlichem Geschlecht und niedrigem BMI mit mehr
korperlicher Aktivitat in vielen Studien gezeigt werden konnte 192193 jst die Studienlage zu SES
und Schultyp weniger einheitlich. Der Sozialstatus scheint zwar positiv mit der Teilnahme an
organisiertem Sport, z.B. im Verein, assoziiert zu sein, gleichzeitig aber wenig Einfluss auf die

Gesamtaktivitat von Jugendlichen zu haben '%41% Allerdings gibt es Unterschiede bei der

98



Auswirkung des SES auf korperliche Aktivitat bei Madchen und Jungen. So sind mannliche
Jugendliche haufiger auch unabhangig von ihrem Sozialstatus korperlich aktiv, wahrend bei
Madchen diejenigen mit hohem Sozialstatus deutlich haufiger aktiv sind als Madchen mit
mittlerem oder niedrigem Sozialstatus 19197, Ein weiterer Grund fiir den Unterschied zwischen
dem Aktivitatsverhalten von Madchen und Jungen kdnnte das Ungleichgewicht an mannlichen
Vorbildern im Sport (z.B. die Fuliballnationalmannschaft) im Vergleich zu weiblichen

Vorbildern sein 18,

Schulen mit niedrigerem Anforderungsprofil (in Berlin sind dies die sogenannten Integrierten
Sekundarschulen — im Gegensatz zu Gymnasien) sowie ein niedriger SES im Umfeld der
Jugendlichen scheinen korperliche Aktivitat zu begunstigen, wobei sich diese beiden Faktoren
gegenseitig bedingen kénnen. Auch ist es mdglich, dass weniger Hausaufgaben und ein

niedrigerer Leistungsanspruch zu mehr Freizeit und damit zu mehr korperlicher Aktivitat fihren
109

Es konnte gezeigt werden, dass von Kindern mit Migrationshintergrund der organisierte
Vereinssport weniger in Anspruch genommen wurde, die Gesamtaktivitat der Jugendlichen
jedoch nicht mit einem bestehenden Migrationshintergrund assoziiert war ''°. Es ist daher
nachvollziehbar, dass es in den vorliegenden Studien keine Assoziation mit

migrationsbezogenen Variablen gab, da nur die Gesamtaktivitat betrachtet wurde.

Bildschirmzeit

Bei Betrachtung der Bildschirmzeit konnte gezeigt werden, dass mannliche sowie
Ubergewichtige oder adipése Jugendliche mehr Zeit am Bildschirm verbringen als weibliche
oder normalgewichtige Jugendliche. Dies entspricht den Ergebnissen anderer Studien,
allerdings ist das sitzende Verhalten insgesamt bei Madchen hdher als bei Jungen, weshalb

eine Differenzierung in unterschiedliche sitzende Tatigkeiten sinnvoll erscheint '-113,

Im Gegensatz zur kérperlichen Aktivitat gibt es klarere Assoziationen mit dem individuellen
und Umfeld-SES, wobei ein niedrigerer SES mit mehr Bildschirmzeit verbunden ist. Dieser
Zusammenhang zeigte sich in diversen Studien und wird vor allem mit dem Bildungsstand der
Eltern und mit ihrem Rollenbild erklart '%. Gebildete Eltern sind sich der schlechten
Konsequenzen von UbermaRigem Medienkonsum bewusst und haben daher oft strengere
Regeln, was die Bildschirmzeit angeht ''4. Kinder aus Haushalten mit niedrigerem Sozialstatus
haben daruber hinaus haufiger einen Fernseher in ihrem Zimmer und schauen auch haufiger
zusammen mit den Eltern fern °. Die Bildschirmzeit der Kinder ist umso niedriger, je weniger
Zeit die Eltern selbst am Bildschirm verbringen und je aktiver sie sind und so ihren Kindern

alternative Beschaftigungen vorleben 16117,

Sowohl in der vorliegenden Quer- als auch Langsschnittstudie zeigten Schiler der Integrierten

Sekundarschulen mehr Bildschirmzeit als Gymnasiasten. Dies konnte in anderen Studien

99



bestatigt werden 819 Ein Grund hierfiir kdnnte neben mehr Freizeit durch weniger
Leistungsanforderung wiederum die Korrelation mit dem SES sein, aulRerdem besuchten

etwas mehr Jungen als Madchen die Integrierten Sekundarschulen.

3.1.2 Personen mit turkischem Hintergrund

Koérperliche Aktivitat im Zeitverlauf

Die vorliegende Arbeit konnte zeigen, dass bei Erwachsenen mit tlrkischem
Migrationshintergrund neben einer héheren Bildung und einem niedrigen BMI auch deutsche
Sprachkenntnisse und die deutsche Nationalitat mit einer Aufrechterhaltung von ausreichend
korperlicher Aktivitat GUber 6 Jahre einhergingen. Dagegen gab es keine Unterschiede
zwischen Mannern und Frauen, was die Verlaufe der Aktivitat anging. In Studien mit Menschen
ohne Migrationshintergrund werden als haufigste Pradiktoren fir positive Verlaufe
(gleichbleibende oder gesteigerte Aktivitdt) das mannliche Geschlecht, ein niedriger BMI,
Nichtraucherstatus, ein hoher Bildungsstand und soziodkonomischer Status, aber auch die

korperliche Aktivitat und Muskelkraft in der Vergangenheit genannt 120-124,

Studien, die Menschen mit und ohne Migrationshintergrund verglichen, zeigten, dass
eingewanderte Personen teils mehr, teils weniger aktiv waren als die Population des
Einwanderungslandes, was von der Nationalitdt der Migranten, aber auch den Gewohnheiten
der Population des Einwanderungslandes abhing 125126

In Studien, die ausschlieRlich Migrantenkohorten untersuchten, wurden dagegen &ahnliche
Pradiktoren fur ausreichend korperliche Aktivitdt wie in der hier vorliegenden Studie
identifiziert, insbesondere gute Sprachkenntnisse sowie die Annahme der Nationalitdt des
Einwanderungslandes, da diese das Verstandnis flr positives Gesundheitsverhalten, die
Informiertheit (ber Sportangebote sowie die soziale Integration erhohen koénnen 127,
Akkulturation als Konstrukt der Integration in das Einwanderungsland wurde in einigen Studien
untersucht, die Ergebnisse sind jedoch heterogen, wobei der Akkulturationsstatus teils mit
korperlicher Aktivitat assoziiert ist 127129, teils nicht oder nur in bestimmten Subgruppen 130131,
Dabei muss allerdings darauf hingewiesen werden, dass Akkulturation unterschiedlich definiert
wird und bei den Studien, die eine positive Assoziation zeigten, zwei von drei lediglich die
Sprachkenntnisse und die Aufenthaltsdauer mit einbezogen, was wiederum den vorherigen

Absatz bestatigt.

Médgliche MaRnahmen zur Erhéhung von kérperlicher Aktivitat in dieser Population sind zum
einen Sprachkurse und generelle Mallnahmen zur Integration in das Einwanderungsland, zum
anderen gezielte Praventions- und Aktivitatsangebote, wie z.B. Sportprogramme 32, Hilfe beim

Selbstmanagement von Gesundheitsverhalten '3 oder auch motivierende internet- oder
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mobiltelefonbasierte Programme, die auf Menschen mit Migrationshintergrund zugeschnitten

sind 134,
Koérperliche Aktivitat wahrend der Coronapandemie

Weiterhin zeigte die vorliegende Arbeit, dass aufgrund von Kontaktbeschrankungen,
Anordnung von Home-Office und Schliellung von o6ffentlichen Platzen und Sportstatten die
korperliche Aktivitat bei der Population tirkeistammiger Berlinerinnen und Berliner seit Beginn
der Coronapandemie im Februar 2020 deutlich zurtickging (bei 69% der Befragten) sowie
gleichzeitig die Zeit, die mit sitzenden Aktivitdten verbracht wurde, anstieg (bei 36% der
Befragten). Ahnliche Veranderungen von kérperlicher Aktivitdt und sitzendem Verhalten
konnten in ganz Deutschland und weltweit beobachtet werden, wobei diese Veranderungen

z.T. von den von Land zu Land sehr unterschiedlichen Einschrankungen abhingen 13>-137,

Pradiktoren fur weniger korperliche Aktivitat waren in der vorliegenden Studie das weibliche
Geschlecht sowie unzureichende Aktivitat bereits vor der Pandemie. Dieselben Pradiktoren
waren mit mehr sitzendem Verhalten assoziiert, dazu kam hier noch ein zu hoher BMI.

Bezlglich des Geschlechts zeigten Studien unterschiedliche Ergebnisse 3813, jedoch war -
mit einzelnen Ausnahmen - in den meisten Studien die Aktivitat vor der Pandemie ein klarer
Pradiktor fir das Verhalten wahrend der Pandemie, wie auch in der vorliegenden Arbeit
gezeigt werden konnte '4%-'42. Die Assoziation mit einem zu hohen BMI wurde in beide

Richtungen, sowohl als Pradiktor als auch als Folge von zu wenig Aktivitat beschrieben 143-145,

Es zeigte sich weiterhin, dass keine migrationsspezifischen Variablen wie Fragebogensprache
und Migrationsgeneration mit diesen Veranderungen assoziiert waren, sondern vergleichbare
Pradiktoren fur die negativen Veranderungen des Aktivitats- und Sitzverhaltens verantwortlich
waren wie in Studien, die nicht speziell ethnische Minderheiten untersucht hatten. Die
Datenlage zu Anderungen des Gesundheitsverhaltens bei Personen mit Migrationshintergrund
ist — auch international - sehr durftig. Nur zwei Studien berichteten Ergebnisse zu kdrperlicher
Aktivitdt wahrend der Coronapandemie. Eine Studie aus den U.S.A. konnte keine
Unterschiede zwischen Personen unterschiedlicher ethnischer Hintergriinde zeigen ™,
wahrend eine britische Studie zeigte, dass ethnische Minderheiten zwar vor der Pandemie
genauso aktiv waren wie die Allgemeinbevolkerung, jedoch wahrend der Pandemie eine

starkere Reduktion zeigten 47

Die Versaumnisse im Bereich der Férderung von kérperlicher Aktivitat, die bereits seit Jahren
bekannt und verantwortlich fir die mangelhafte Umsetzung der WHO-Empfehlungen sind, sind
wahrend der Coronapandemie Uberdeutlich geworden. Es ist daher umso wichtiger,
schnellstmdglich politische Entscheidungen zur Férderung von kdrperlicher Aktivitat zu treffen

und diese voranzutreiben.
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3.2. Praventive altersspezifische InterventionsmaRnahmen am

Beispiel von korperlicher Aktivitat und Tabakkonsum

3.2.1. Interventionen zur Forderung von korperlicher Aktivitat bei alteren

Menschen

Die vorliegende Arbeit beschreibt die Effekte eines angeleiteten Krafttrainings, das Uber 8
Wochen zweimal pro Woche mit hochaltrigen Pflegeheimbewohnern durchgefuhrt wurde, die
in ihrer Mobilitat eingeschrankt waren. Dieses Krafttraining wirkte sich positiv auf Mobilitat und
Kraftzuwachs aus.

Ohne Gegenmalinahmen verringert sich die Muskelkraft mit steigendem Alter, was zum einen
mit einer Verringerung von Anzahl und Durchmesser der Muskelfasern, zum anderen mit
deren Umbau in Fett- und Bindegewebe erklart wird #8150, Die Muskelfaseranzahl nimmt pro
Lebensdekade um etwa 8% ab, die Muskelfaserdichte um etwa 11% bei Mannern und 17%
bei Frauen) '®'. Von den oben beschriebenen Veranderungen sind generell eher die schnellen

(fast-twitch, Typ Il) als die langsamen Muskelfasern (slow-twitch, Typ |) betroffen 48152,

Der Verlust von Muskelkraft kann negative Konsequenzen nach sich ziehen, beispielsweise
kann die Selbstandigkeit im Alltag nicht mehr aufrecht erhalten werden (Treppen steigen,
Einkaufswege zurlcklegen, Haushaltsarbeiten, Kontakte pflegen), es besteht ein erhdhtes
Risiko zu sturzen (ggf. mit der Folge von Knochenbriuchen oder anderen Verletzungen) oder
pflegebediirftig zu werden 52,

Regelmallige korperliche Aktivitat, insbesondere Krafttraining, kann den Prozess des
Muskelabbaus aufhalten und sogar reversibel machen. Bereits in den 1990er Jahren fuhrten
Fiatarone et al. Studien mit hochaltrigen Personen durch, die zeigten, wie Muskelmasse und -
kraft durch gezieltes Krafttraining zunahm, dadurch die Mobilitat verbessert und eine gewisse
Eigenstandigkeit wieder hergestellt werden konnte '5+-'%. Die vorliegende Studie zeigte dies
ebenfalls und wird durch zahlreiche weitere Studien bestatigt, die mit Alteren oder Hochaltrigen
durchgefuhrt wurden und die positiven Effekte von Krafttraining in Bezug auf Muskelkraft und
-funktion %7163, Balance '%4'5 kardiovaskulare Gesundheit '€, Reversibilitat von Sarkopenie
159 Mobilitat '© und Gehgeschwindigkeit '®" belegen. Eine zusétzliche Gabe von
Nahrungserganzungsmitteln (z.B. Proteinpulver) scheint dabei allerdings keinen zusatzlichen

Effekt zu haben 198168,

Obwohl die Datenlage recht eindeutig ist '®°, gibt es in Deutschland vergleichsweise wenig
strukturierte Programme fir diese Zielgruppe. Im Jahr 2002 begann unter dem Namen ,Aktiv
bleiben im Pflegeheim* erstmals eine Zusammenarbeit mit Wissenschaftlern und der AOK, die
das Ziel hatte, MaRnahmen zur Sturzprophylaxe in den Pflegeheimalltag zu integrieren. Die
Implementierung erfolgte in Bayern und Baden-Wurttemberg sehr erfolgreich und wurde - auch

weil vom BMBF Mittel bereitgestellt - umfassend und positiv evaluiert %73, Die
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Implementierung in weiteren Bundeslandern dagegen wurde von den dortigen AOKs weniger

flachendeckend und strukturiert durchgefiihrt 3.

Im Jahr 2006 wurde darlber hinaus vom Deutschen Netzwerk fur Qualitatsentwicklung in der
Pflege der ,Expertenstandard Sturzprophylaxe in der Pflege“ herausgegeben und 2013
aktualisiert 4, anhand dessen Pflegeheime ihren Bewohnern (Bewegungs-)Programme zur
Verfligung stellen koénnen. Die Bundesinitiative Sturzprdvention hat 2009 ein
Empfehlungspapier fur kdrperliches Training bei alteren zu Hause lebenden Menschen erstellt
und bietet im Rahmen des Curriculums ,Sturzprophylaxe® Multiplikatorenschulungen und
Zertifizierungen an 75176, 2021 wurden die Empfehlungen Uberarbeitet, richten sich jedoch
weiterhin nur an Personen, die zu Hause leben 7. Die Umsetzung soll auf Landes- oder
kommunaler Ebene iiber Arzte, Apotheker, Physiotherapeuten, aber auch Landessportbiinde
etc. gewahrleistet werden. Eine Evaluation Uber den Bekanntheitsgrad bestehender
Interventionen existiert nicht, eine Bewertung, inwieweit die Personen, die zur Zielgruppe
gehoren, Uber die Angebote informiert sind, ist jedoch dringend erforderlich, um die

Maflinahmen und vor allem ihre Verbreitung zu optimieren.

Obwohl ausreichend Evidenz zum Nutzen von Krafttraining bei Pflegeheimbewohnern durch
mehrere systematische Ubersichtsarbeiten vorliegt, werden in Deutschland weiterhin Studien
zum selben Thema durchgefiihrt. Eine etwas neuere Pilotstudie aus dem Jahr 2017, in der ein
intensives Krafttrainingsprogramm in zwei Pflegeheimen getestet wurde, zeigte eine gute
Umsetzbarkeit. Bei den durchschnittlich 85-Jahrigen konnten Muskelkraft, Balance und
habituelle Gehgeschwindigkeit verbessert werden '78. Eine andere Pilotstudie untersuchte
einen Multikomponentenansatz und berichtet positive Ergebnisse in Bezug auf die kdrperliche
Funktion und Wohlbefinden '7°. Eine dritte Pilotstudie testet maschinengestiitztes gegen
Freihanteltraining und konnte in beiden Gruppen eine Verbesserung der Kraft und

Gehgeschwindigkeit feststellen '8,

Eine Weiterfuhrung der Forschung zum Thema Krafttraining/Sturzpravention ist sicher
winschenswert, dennoch sollte statt lokaler Programme, die mit kleinen Studienpopulationen
oft nicht belastbare und insgesamt heterogene Ergebnisse liefern, die oberste Prioritat die
Umsetzung der existierenden Evidenz in konkrete MafRnahmen sein. Untermauert wird diese
Forderung durch die Tatsache, dass kurzfristig - z.B. im Rahmen einer Studie - umgesetzte

MaRnahmen keine Langzeitwirkung haben, wenn sie nicht fortgefuhrt werden 81,

3.2.2. Schulbasierte Interventionen zur Tabakpravention

Die vorliegende Arbeit fand keinen Effekt bei den evaluierten Schiler- und Schiler-Eltern-
Interventionen zur Tabakpravention, die mit einer Kontrollgruppe und untereinander verglichen

wurden. Die resultierenden Kennzahlen zur Risikoreduktion zeigen zwar einen positiven
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Trend, jedoch war — moglicherweise aufgrund einer zu geringen Fallzahl und der Clusterung
in Schulen und Klassen — keins der Ergebnisse statistisch signifikant. Daneben kdnnte auch
die Intervention an sich (einmaliger Besuch eines Mitmachparcours zur Rauchpravention)

nicht ausreichend intensiv gewesen sein.

Die Studienlage zu schulbasierten Interventionen zur Tabakpravention ist sehr heterogen. Ein
Cochrane Review aus dem Jahr 2018 beschreibt schulbasierte Tabakpravention als kurzfristig
effektiv, Langzeitstudien mit schulbasierten sowie individuelle und familienbasierte
Programme dagegen zeigten keine Effekte '82. Damit wurde ein friiheres Cochrane Review
bestatigt, das ebenfalls keine Langzeiteffekte von anreizbasierten Praventionsprogrammen
bei Schiilern zeigte 8. Einen positiven Effekt zeigten Praventionsprogramme, die mit Peers,
also z.B. Mitschilern oder auch (Medizin-)studierenden arbeiteten 848 Programme, die
neben Wissensvermittiung anschauliche Experimente durchfihrten und die persénlichen
Bedirfnisse der Schiiler forderten '8-87) sowie massenmediale Kampagnen, die mit haufigem
Schiilerkontakt und (iber mindestens 3 Jahre durchgefiihrt wurden '®. Jedoch gab es auch
multimodale Programme, die trotz dhnlich konzipierter Interventionen keine Effekte zeigten
18919 Rein wissensbasierte Programme zeigten generell keinen Effekt auf das
Rauchverhalten der Schuler "% Auch komplexe Praventionsprogramme, die mehrere
Gesundheitsverhaltensweisen (neben Rauchen meist Drogenmissbrauch, Alkoholkonsum,
seltener auch Erndhrung und Bewegung) adressierten, deuteten auf keinen Effekt dieser

Intervention auf das Rauchen hin 195197,

Auch die in Deutschland etablierten Programme werden versucht wissenschaftlich zu
begleiten. Das Programm ,be smart don't start fur Jugendliche wurde 1997 als
extrakurrikulare MaRnahme fir 6. bis 8. Klassen in Schulen eingefthrt und findet grof3en
Anklang bei Schulern, was mit der Verlosung von Klassenfahrten fur erfolgreich abstinente
Schulklassen zu tun haben durfte; erreicht wurden 2003 allerdings nur zwischen 1 bis 12% der
Zielpopulation '%. Die Reichweite hat sich auch in den folgenden 15 Jahre kaum
weiterentwickelt und betrug im Jahr 2018 durchschnittlich ca. 10% aller Schulklassen. Daruber
hinaus gibt es Klassen, die mehrfach teilnehmen, eine genaue Bestimmung der Verbreitung
ist daher nicht maoglich .

Bezlglich der Effektivitat gibt es zwar Hinweise auf hdhere Nichtraucherquoten unter den
teilnehmenden Schilern, es fehlt jedoch eine klare Evidenz °:1920°  Dijes liegt zum einen
daran, dass sehr wenige randomisierte kontrollierte Studien durchgefiihrt wurden 2°" und zum
anderen, dass die Angaben zur Abstinenz der Schiiler nur auf Vertrauensbasis erhoben und
nicht nachgewiesen werden kénnen 292203 dar(iber hinaus weisen die meisten Studien hohe

Attritionsraten auf, so dass selbst positive Ergebnisse mit Vorsicht zu betrachten sind 203204,
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3.3. Ausblick

Deutschland hat eine solide Forschungsbasis zum Thema korperliche Aktivitat und
Tabakkonsum. Epidemiologische Daten stehen zur Verfiigung, vulnerable Gruppen sind
bekannt. Dennoch mangelt es an praktischen Konzepten zur Umsetzung zielgruppen- und

settingorientierter PraventionsmalRnahmen.

Mit den ,Nationalen Empfehlungen fir Bewegung und Bewegungsforderung“ von 2016 gibt es
in Deutschland nun zwar ein Dokument, das sich an Akteure aus dem Bereich der
Sportférderung richtet, einfach verstandliche Informationen fir die Bevdlkerung fehlen jedoch
weiterhin. Es ist daher nicht Uberraschend, dass die in dem Dokument zusammengefassten

Empfehlungen von 80% der Deutschen nicht eingehalten werden 2°°.

Entsprechend der bestehenden Guidelines zur Verbreitung von Informationen zu kérperlicher
Aktivitat sollte die Bevolkerung durch Information und Zugang zu entsprechenden Malinhahmen
unterstutzt werden. Dabei sollte der Kontext und die Zielgruppe bertcksichtigt werden sowie

geeignete Personen fiir die Kommunikation der Informationen bestimmt werden 2%,

Wie im Global Action Plan der WHO beschrieben, sollte die Férderung von kdrperlicher

Aktivitat 4 Ubergeordneten Zielen folgen.

1. Erschaffung aktiver Systeme:
Aufbau und Starkung von Governance und sektoribergreifenden Partnerschaften,
koordinierte Zusammenarbeit internationaler, nationaler und subnationaler
MaRnahmen zur Steigerung der korperlichen Aktivitat

2. Erschaffung aktiver Gesellschaften:
Paradigmenwechsel in der gesamten Gesellschaft durch Verbesserung von Wissen
und Verstandnis fur die vielfaltigen Vorteile regelmafiger korperlicher Betatigung

3. Erschaffung einer aktiven Umwelt:
Schaffung und Erhaltung eines Umfelds mit gleichberechtigtem Zugang zu sicheren
Orten und Raumen in Stadten und Gemeinden, in denen sich die Menschen je nach
ihren Fahigkeiten regelmafig korperlich betatigen kdnnen

4. Erschaffung aktiver Menschen:
Schaffung von Mdéglichkeiten und Programmen in verschiedenen Bereichen, um
Menschen aller Altersgruppen und Fahigkeiten zu helfen, sich als Einzelpersonen,

Familien und Gemeinschaften regelmafig korperlich zu betatigen.

Im Rahmen des Sports, Medicine and Health Summit 2021 in Hamburg haben 50
Organisationen die sogenannte ,Hamburg Declaration 2021 — Global Alliance for the
Promotion of Physical Activity und damit ihren Beitrag zu einer globalen Foérderung
korperlicher Aktivitat unterzeichnet. Der Auftrag lautet: ,Alle relevanten Organisationen

innerhalb der Allianz werden alle Aktionen, Projekte, Forschungen, Publikationen,
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Marketingstrategien, in einem einheitlichen Ansatz mit einem gemeinsamen Ziel, aber
entsprechend ihrer speziellen Ziele und Aufgaben in unterschiedliche Rollen spielen.“ 2%7. Die
Stadt Hamburg geht mit dem Projekt ,Hamburg Active City“ als gutes Bespiel voran 2 und
auch viele deutsche Organisationen beteiligen sich an dieser Allianz. Dennoch ist es
unumganglich, dass auf nationaler politischer Ebene die Aufkldrung und Forderung von

korperlicher Aktivitat weiter vorangetrieben und die Bevolkerung mit einbezogen wird.

Auch beim Nichtraucherschutz liegt mit dem Strategiepapier des DKFZ ein Dokument vor, das
theoretisch alle nétigen fur die Zielerreichung umzusetzenden MalRnahmen beschreibt, die
durch die WHO (MPOWER) und die Tabakkontrollskala schon seit vielen Jahren gefordert
werden (Abbildung 8).

«“
ut’p

mpowsr <

Monitor tobacco use and prevention policies

Protect people from tobacco smoke

Offer help to quit tobacco use

Warn about the dangers of tobacco

Enforce bans on tobacco advertising, promotion and sponsorship

Raise taxes on tobacco

Abbildung 8. Das MPOWER Schema der WHO fasst die Strategien zur Umsetzung einer

nachhaltigen Tabakpravention zusammen. Quelle: WHO Report on the global tobacco epidemic, 2021

209

Dass ein guter Plan allein nicht ausreicht, hat die Unterzeichnung des FCTC im Jahr 2010 und
die nachfolgende Untatigkeit Deutschlands bei der Tabakkontrolle gezeigt. Es ist daher nétig,
die Politk mehr in die Verantwortung zu nehmen, um Mallhahmen wie z.B.
Nichtraucherschutz, Warnhinweise auf Zigarettenschachteln, Tabaksteuererhéhung oder
Werbeverbote schnellstmdglich umzusetzen. Auch die Markteinfihrung immer neuer Produkte
wie E-Zigaretten oder Tabakerhitzer durch die Zigarettenindustrie, die scheinbar gesunder

sind als Zigaretten, gilt es zu monitorieren und regulieren.
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4. Zusammenfassung

In Deutschland werden die Empfehlungen bezlglich korperlicher Aktivitat nur unzureichend
erfullt. Grinde dafur sind multifaktoriell. FUr Jugendliche und Personen mit turkeistammigem
Migrationshintergrund konnten mittels bevdlkerungsbasierter Studien mehrere Determinanten
fur Inaktivitat identifiziert werden. Diese Faktoren sollten bei der Entwicklung von
zielgruppenspezifischen Praventionsmalnahmen in Deutschland besser bericksichtigt
werden. Insbesondere Madchen sollten verstarkt zu korperlicher Aktivitat motiviert werden,
wahrend bei Jungen und sozial schwacheren Jugendlichen das Angebot von Alternativen zur
Bildschirmzeit im Fokus stehen sollten. Personen mit Migrationshintergrund, die schlechte
Deutschkenntnisse haben, sollten mehrsprachige Bewegungsférderungsprogramme

angeboten werden.

Eine weitere - besonders vulnerable - Bevodlkerungsgruppe sind hochbetagte Menschen.
Krafttraining zweimal pro Woche kann helfen, die Muskelkraft und -funktion aufrecht zu
erhalten. Dadurch kann die Mobilitat verbessert oder zuriickgewonnen werden. Da es fUr jedes
Individuum das wichtigste Gut ist, die eigene Selbstandigkeit so lange wie méglich aufrecht zu

erhalten, sollten Krafttrainingsprogramme flachendeckend in Pflegeheimen etabliert werden.

Vulnerabel ist eine Population auch dann, wenn sie in eine Krisensituation gerat. Die seit
Anfang 2020 herrschende Coronapandemie hat gezeigt, wie schnell Einschrdnkungen des
normalen Alltags zu Bewegungsmangel und zu viel Sitzen fuhren. Zwar konnten auch in der
Ausnahmesituation eines Lockdowns bestimmte Gruppen ihre Aktivitat besser
aufrechterhalten als andere, dennoch zeigte die Krise, dass ein nationales Konzept zur
Bewegungsforderung in Deutschland fehlt. Es braucht eine bundesweite Kampagne zur
Information zu und Forderung von korperlicher Aktivitat, die langfristig angelegt, regelmafig

evaluiert und bevolkerungsweit kommuniziert und umgesetzt werden muss.

Obwohl der Tabakkonsum bei Jugendlichen in den letzten 20 Jahren deutlich zurlickgegangen
ist, ist die Raucherpravalenz in Deutschland weiterhin hdher als in den meisten anderen
europadischen Landern. In der vorliegenden Schrift wurde dargelegt, dass nur wenige
schulbasierte Einzelmalnahmen im Rahmen der Verhaltenspravention den erhofften Effekt
haben. Verhaltnispraventive MalRknahmen sind dagegen beim Nichtraucherschutz deutlich
effektiver. Die im Rahmen des Framework Convention on Tobacco Control vereinbarten
MaRnahmen wurden von Deutschland jedoch immer noch nicht in befriedigender Weise
eingefuhrt. Um die fir 2040 gesetzten Ziele (Raucherpravalenz von 2% bei Jugendlichen und
5% bei Erwachsenen) zu erreichen, ist es dringend nétig, dass in Deutschland die in der
europaischen Tabakkontrollskala und im MPOWER Katalog der WHO geforderten

MaRnahmen umgesetzt werden.
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