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ELOSZO — INTERDISZCIPLINARIS SZEMLELET AZ
EGESZSEGTUDOMANYBAN

Az egészségtudomany orokké fiatal diszciplindnak tekinthetd, hiszen dinamikusan valtozo,
folyamatosan megujuld tendencidk ¢és 1) megkozelitések bontakoznak ki benne. Bar a
biomedikalis szemlélet tobb évszadon keresztiil domindlt az egészség- és orvostudoméanyban, a
masodik vilaghaborti 6ta ez radikalisan atalakul és napjainkban is a biopszichoszocialis
megkozelités eszkalacioja tapasztalhatd. Engel egyértelmiien elmagyardzza, miért volt erre
szlikség. Ravilagit, hogy egyre nagyobb szerepet jatszanak a tarsadalmi, gazdasagi, kulturalis és
pszichés faktorok a betegségek és a vezetd haldlokok prevalencidjaban. A vezetd haldloki
struktiraban az egészségtelen életmodon alapulo betegségek keriiltek az élre, amiket figyelembe
kell venni a betegségek adekvat kezelése soran. Ez a tanulmanykoétet, mely a 2023. februarjaban
megrendezett Debreceni Egyetem Egészségtudomanyi Kar szekcidinak néhany eléadéasat
tartalmazza, pont ezt a holisztikus megkozelitési modot alkalmazza.

Ezt bizonyitja Beleznai Agnes a komplementer medicinaban ismert illatterapiarol készitett
empirikus vizsgalata is. Ez a tanulméany kontextualizalja a védéndk gyakorlati funkcioit az
illatterapidval. Bardos Timea szintén empirikus felmérést végzett a serdiilok egészség- ¢és
betegség-magatartdsdnak komplex determinansair6l. Masud Rana angol nyelvil szisztematikus
elemzésében ravilagit az energiaszegénység €s az egészségi allapot dinamikusan formalodo
Osszefliggéseire populacio szinten. Abdul Fahad témavezetdjével egyiitt készitett tanulmanya
Osszehasonlitja a dohanyzo ¢és nem dohanyzo egyetemistak sziv- €s 1églti rendszereinek
indikatorait egy keresztmetszeti felmérésben. Végiil, Diona Gjemaijli és Csepregi Eva empirikus
hatastanulmanya bemutatja, hogy egy célzott edzésprogram milyen befolyast gyakorolhat a
vizsgalatba bevont egyetemistak testtartdsara és mozgasszervi fajdalmaik redukalasara.

A tanulméanykdtet magyar és angol nyelvll elemzései nemcsak az egészségtudomany
multidiszciplinéris, hanem annak nemzetkozi jellegét is hangsulyozzak.

Dr. habil. Jona Gyorgy



Illatterapia - Az illatok szerepe és terapias lehetosége a varandadssag és a

Beleznai Agnes®

L1V, évfolyam, Egészségiigyi Gondozas és Prevencié Alapszak, Debreceni Egyetem Egészségtudomanyi Kar, 4400
Nyiregyhaza, Sostoi it 2-4.

posztpartum idészakaban
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Aromatherapy - The role and therapeutic potential of scents in pregnancy
and postpartum

In our country, aromatherapy, which is part of complementary medicine, is also
gaining popularity, and its use in pregnancy and postpartum is showing a dynamic
growth trend. However, in addition to its scientifically proven benefits, the use of
essential oils also carries risks if used inappropriately. Because of their position
of trust and knowledge, patronesses can not only offer advice but also draw
attention to the consequences of inappropriate use, thus preventing harmful
consequences. 67.5% of the nurses have already recommended the use of
essential oils, while 66.7% (78) have a general knowledge and 63.3% (74) have
a limited knowledge of safe use. Women in the gravid/postpartum period consider
it important that the midwives have relevant knowledge on the safe use of
essential oils.

Kulcsszavak
aromaterapia,
varandossag, biztonsag,
illolaj, véd6nd

Absztrakt:

Hazankban is névekvé népszeriiségnek o6rvend a komplementer medicina korébe
tartoz6 aromaterapia, amelynek alkalmazasa a varandossag és posztpartum
id6szakaban dinamikusan névekvo tendenciadt mutat. Az illéolajok hasznalata

azonban, a tudomdanyosan is alatdmasztatott elényei mellett nem megfeleld
hasznalat esetén veszélyeket is rejt. A védondk bizalmi helyzetiikb6l adodoan, a
megfeleld tudas birtokaban nem csak tanacsot nyujthatnak, hanem a helytelen
alkalmazas kovetkezményeire is fel tudjak hivni a figyelmet, megel6zve ezzel a
kéros kovetkezmények kialakulasat. A védondk 67,5%-a ajanlotta mar az
ill6olajok hasznalatat, mikozben 66,7%-a (78£0) altalanos tudasa, 63,3%-a (74£0)
a  biztonsagos hasznalat kapcsan véli  kevésnek  ismereteit. A
gravidak/posztpartum iddszakaban 1év6 ndk fontosnak vélik, hogy az illdolajok
biztonsagos hasznalata kapcsan a védonok relevans ismerettel rendelkezzenek.

BEVEZETES

Magyarorszdgon a gravidak, valamint az 0jsziilottek és 0j édesanyak gondozasa a primer,
szekunder, tercier prevencio keretében az immaron 107 éves hungaricumnak szamité6 védondi
ellatas keretében torténik. A védéndk szamdra a varandossag €s a posztpartum iddszaka tokéletes
alkalom arra, hogy a tandcsadas, sziilésre felkészitd foglalkozasok és gondozas mellett az
aromaterapiardl, mint kiegészitd terapia elonyeirdl ¢és kockazatairol is tajékoztassdk a
gondozottakat, valamint hogy eloszlassék a "természetes=biztonsadgos" mitoszokat.

A varandossag és a posztpartum iddszakaban bekovetkezd normal élettani valtozasok hatdsara
megjelend kellemetlen tiinetek, enyhébb megbetegedések, valamint a sziilés soran eléforduld
kisebb sériilések, sebek kezelésére a gravidak, uj édesanyak részére a gyogyszeres kezelés mellett
a természetes, gyogynodvény alapu készitmények is rendelkezésre allnak onkezelés/ongyogyitas
keretében torténd alkalmazasra.

Az elmult bo egy évtizedben a ndvényi alapu kiegészitd terapidk hasznalatara nyitott gravidak
¢s édesanyak szamara az alkalmazhat6 alternativ megolddsok tarhdza az egyre novekvo
népszertiségnek, a boviild kinalatnak és sokszor a megtévesztd informacion alapuld marketingnek
kdszOonhetden az aromaterapia eszkoztaraval boviilt.
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Kutatasom iddszeriségét adja, hogy a hazankban is novekvd népszeriiségnek orvendo, a
komplementer medicina korébe tartozo aromaterapia alkalmazasa a gravidak és a posztpartum
id6szakaban 1év0 édesanyak korében dinamikusan novekvd tendenciat mutat. A ndvekvo
népszeriséghez tarsuld megndvekedett hasznalatot sajnos azonban nem koveti a gravidak és
édesanydk szamara is konnyen hozzaférhetdé megbizhatdé informacio, igy az illdolajok
alkalmazésa a tudoményosan is alatdmasztatott elénye mellett nem megfeleld hasznélat esetén
veszElyt is rejthet magaban.

Habar nemzetkozi szinten egyre nagyobb mértékben alkalmazzak az illdolajokat korhazakban,
egészségligyl intézményekben, sziilészeti ¢€s varandosgondozasban, hazénkban e teriileten
jelentds az elmaradas, melynek oka lehet, hogy az illdolajok biztonsdgos és szakszerii
hasznélatarol megszerezhetd relevans informacidk a gravidak, kisgyermekes sziilok mellett az
érdekl6dd szakemberek szdmara is nehezen elérhetdk.

A védondk ugyanakkor, mint a csalddot tamogatd, prevencioban is fontos szerepet betdltd
szakemberek specialis bizalmi helyzetiikb6l adodéan a megfeleld tudas birtokaban nemcsak
segitséget, tanacsot tudnak nyujtani a gondozottak korében is egyre népszeriibb aromaterapias
alkalmazasok terén, hanem az esetleges helytelen alkalmazas kovetkezményeire is fel tudjak
hivni a figyelmet, megel6zve ezzel az akar hosszabb idon 4t is fennmarado kéros kovetkezmények
kialakulasat.

Kutatadsom sordn a védondk, valamint a gravidak és a posztpartum idészakdban (sziilést kovetd
12 honap) 1évé édesanyak kozott mértem fel az aromaterapidhoz kapcsolodd ismereteiket,
tudasukat, valamint hogy tisztdban vannak-e az illdolajok hasznalatanak eldnyeivel,
alkalmazasuk sordn felmertild lehetséges veszélyekkel.

ILLATOK A GYOGYITASBAN

Az aromas kivonatok hasznélata, azaz az aromaterapia, hagyomanyosan a természetgyogyaszat,
azon beliil a gydgynovényterapia része, amely tobbezer éves multra tekint vissza. Hatasossaganak
tudomanyos alatdmasztidsa és a konvencionalis, valamint az integrativ orvosldban torténd
elfogadésa a gyogyndvényekkel hasonlo utat jar(t) be.

Egészen a kozelmultig a hagyoményos orvoslas még altudomanyosnak tekintette az
aromaterapiat, mivel nem 4&llt rendelkezésre meggy6z6 empirikus bizonyiték hatékonysaga
alatamasztasara (Schneider, Singer, Singer 2019).

Az 1illoolajok alkalmazasa eleinte jellemzden tradicionalis hasznalaton és tapasztalaton
nyugodott, €s a népi gyogyaszat részeként 6roklédott tovabb, hogy melyik illoolaj mire jo. Az
elmult 10-15 évben azonban egyre inkdbb a kutatasok fokuszaba keriilt, amelynek hatasara
megndvekedett azon tudomanyos vizsgalatok szama, amely vagy egy adott illolaj hatasat, vagy
az illoolaj egy-egy konkrét vegyliletének terapias hatdsat vizsgalja. Napjainkra tobb ezer,
kiilonboz6 tudomanyagban (pl.: pszichologia, egészségtudomanyok) elvégzett kutatasi eredmény
tadmasztja ald nemcsak a mentalis egészségre gyakorolt hat4sat, hanem az egészségmegdrzésben
torténd alkalmazhatdsagat is. Elmondhato, hogy méara az aromaterapiat komplementer kiegészitd
terapianak, illetve a legtjabb publikaciokban az integrativ medicina részének tekintik (Dezso €s
Gergely 2021).

EVIDENCE-BASED AROMATERAPIA

Az illatok emberi jollétre gyakorolt terapids hatasat az aromaterapia fobb alkalmazasi teriiletein
(pszichoaromaterapia, olfaktoterapia vagy aromakologia (illatterapia), klinikai (orvosi)
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aromaterapia, wellness (masszazs) aromaterapia, kozmetikai aromaterapia) szamos tudomanyag,
koztiik a pszicholdgia, orvos- és egészségtudomany, tarsadalomtudomany kutatja, amelyek
eredményei egyre szélesebb korben elfogadotta valnak (Babar és munkatarsai 2015). Habar az
illatok, ill6olajok hatdsanak tudomanyos vizsgalatdra vonatkozoan tobb ezer kutatasi eredmény
talalhato az adatbazisokban, szdmos eredmény sajnos azonban modszertani hidnyossagok miatt
nem vehetd figyelembe. A nehézséget tobbek kozott az illatok hatdsanak egységes és pontos
mérhetéségének hidnya, valamint az adja, hogy jelenleg nincs kialakitott és széles korben
elfogadott kutatasi modszertan az illdolajokkal kapcsolatos kutatdsokra, ami jelentds hidnyossag,
hiszen mas kiegészito terapidknak is vannak hasonlé irdnyelvei kutatasaik lefolytatasara, és ezek
a kritériumok ugyanolyan fontosak lennének az aromaterépia teriiletén is.

Habar a Sense of Smell Institute mar 1982-ben megalkotta az aromakologia kifejezést, amely
relative 1) tudomanyagként az illatok érzelmekre, pszichére gyakorolt hatasat vizsgalja, csak
2009-ben jelent meg az elsé olyan tanulmany (Herz 2009) amelyben megfogalmazasra keriiltek
az aromakologiai kutatas empirikus kritériumai. A tanulmany azonban nem eredményezett atfogd
valtozast az illdolajok hatasat vizsgald kutatasok és modszertan terén.

Az illdolajokra vonatkozo kutatdsok modszertananak kidolgozasanak tujabb szakaszara
egészen 2021-ig kellett varni. Ekkor Marian Reven MSN, RN ¢s dr. Esther Joy Bowles PhD
vezetésével, nemzetk6zi aromaterdpiaval foglalkoz6 szakemberek részvételével kidolgozasra
keriilt az ill6olajos kutatasok irdnyelveinek kialakitasa érdekében az ARQAT — White Paper és
TREATS (Transparent Reporting for Essential Oil & Aroma Therapeutic Studies=Atlathaté
tanulmanykészités az illoolaj- és aromaterapias vizsgalatokhoz) ellendrzé lista (www 1),
amelynek a ,Kritika az adatok és visszajelzések biztositdsa érdekében” szakértdi tesztelési
szakaszaban szakértOként vettem részt. Napjainkra az egységes kutatasi mddszertan hidnya
ellenére az aromas novényi kivonatok terapids alkalmazisa az integrativ medicina részeként
tamogatja a hagyomanyos orvoslast (www 2).

A VARANDOSSAG ALATTI LEGGYAKORIBB KELLEMETLENSEGET OKOZO
TUNETEK ES EVIDENCE-BASED AROMATERAPIA

A normadl esetben a 10 holdhonapig tartd 3 trimeszternek megvannak azok a jellegzetes normal
¢lettani fizikai, fiziologiai, hormonalis, valamint mentalis valtozasai, amelyet a gravidak eltérd
mértékben, de jellemzéen megtapasztalnak ezen iddszak alatt. A varandossag iddszakdban
legjellemzObb fizikai tiinetek kozé tartoznak az emésztdszervi megbetegedések (pl.: hanyinger,
hanyas, reggeli rosszullét, hyperemesis gravidarum, gyomorégés, hasmenés, szorulds, aranyér,
étvagytalansag), az alvaszavarok (pl.: dlmatlansag, dlmossag) és az altalanos panaszok (pl.: magas
vérnyomas, visszeresség, fejfajas, izom-, hat- és egyéb fajdalmak, 6déma, és borproblémak). A
legjellemzdbb lelki nehézségként pedig gyakorta a stressz, az aggodalom, a hangulatingadozas, a
depressziv tlinetek jelennek meg (Conrad 2019; Price és Price 2012; Mascarenhas, Caroci-
Becker, Riesco 2022). Conrad szerint a klinikailag igazolt kutatasok szama még igen kevés, ezért
Ovatossagra int a klinikailag igazolt ill6olajoktol eltérd mas illdolajok varanddssag és posztpartum
id6szaka alatti alkalmazasatol (Conrad 2019). Conrad szisztematikus szakirodalomkutatést
végzett, amelynek eredményeként 6t, a varandossag idészakaban eléforduld kellemetlen tiinet
kezelésére biztonsagosan hasznalhat6 illdolajat (levendula, petitgrain, bergamott, neroli, citrom)
talalt. Conrad kutatasi eredményeit a 1. tdbladzat foglalja 6ssze (Conrad 2019). A tablazat elso
oszlopéaban soroltam fel a tiineteket, és a kovetkezd 3 oszlopban x-szel jeldltem, ha azokra az
adott trimeszterben Conrad (2019) tudomanyos attekintése alapjan igazoltan létezik ill6olaj. Az
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utolsd oszlop tartalmazza, hogy Conrad (2019) eredményei szerint melyik ill6olaj hatdsos
bizonyitottan az adott tiinetre.

1. tablazat Bizonyitékokon alapuld illoolajok és alkalmazasi teriiletek a varandossag
idoszakaban trimeszterenként

Legjellemzébb . . . Bizonyitottan
. 1. trimeszter 2. trimeszter 3. trimeszter B A
tiinetek hatasos illoolajok
Lelki nehézségek
. levendula, petitgrain,
Szorongas - X X .
bergamott, neroli
g levendula, petitgrain,
Erzelmi és hangulati P . g
L, - X X bergamott, citrom,
nehézségek® .
neroli
Félelem - X levendula, neroli
levendula,
Stressz - X - bergamott, petitgrain,
citrom
Magasabb érzelmi . N
. , citrom, petitgrain,
tamogatas X - -
. . bergamott
sziikségessége
Emésztorendszeri tiinetek
Hanyinger X - - citrom
Hyperemesis - - - citrom
Reggeli rosszullét X - - citrom
Alvaszavar
levendula,
Alvasi nehézség X X X bergamott, petitgrain,
citrom
Altalanos tiinetek
Fajdalom - X X levendula, bergamott
Faradtsag X - - citrom

Forras: Conrad P: Women’s health aromatherapy: A clinically evidence-based guide for nurses, midwives, doulas
and therapists, Singing Dragon, 2019.

* A korabban emlitett lelki nehézségek esetében a depressziot érzelmi és hangulati nehézségként jeloli a tablazat,
mivel a depresszid klinika korkép, amelynek kezelése szakpszicholdgus, pszichiater kompetenciaja.

A fentebb emlitett legjellemzdébb fizikai tiinetek koziil Conrad (2019) az emésztdszervi
megbetegedések esetében ugyanakkor nem emliti a gyomorégést, hasmenést, szorulést, aranyeret
¢€s étvagytalansagot, az alvaszavarok esetében nem kezeli kiilon az almatlansagot €s almossagot,
az altalanos panaszoknal pedig nem vizsgalja a magas vérnyomast, visszerességet, 6démat, és
borproblémakat, amelyek kezelése szintén fontos a varanddssag alatt.

Mindez természetesen nem jelenti azt, hogy a Conrad (2019) altal felsorolt ill6olajokon kiviil
mas illoolajok nem alkalmazhatdk biztonsdgosan az altala vizsgalt problémakra (pl.: hyperemesis
gravidarum kezelésére a gyombér, hanyasra a kardamom, kamilla (Ozgoli és Saei Ghare Naz
2018) ¢s fodormenta illdolajok (Price €s Price 2012)), de tekintettel a varandossag idészakéra
vonatkoz6 kutatdsok korlatozott szaméra, tovabbi tanulmanyok elvégzése javasolt (Yonni és
munkatarsai 2018; Bjelica és munkatéarsai 2018).



A POSZTPARTUM IDOSZAKANAK LEGGYAKORIBB KELLEMETLENSEGET
OKOZO TUNETEI ES EVIDENCE-BASED AROMATERAPIA

A posztpartum id6szakara - amelyet 4. trimeszternek is neveznek - a varandossaghoz hasonldéan
normativ krizisként tekint a pszichologia. Ebben az idészakban az involucios folyamatok soran a
varandossagot kovetden az anyai szervezet ismételten hormondlis, fiziologiai és fizikai
valtozadsokon megy keresztiil. Ezen id6szak alatt a sziilés soran keletkezett fizikai sériilések (pl.:
gatseb, csaszarmetszés miitéti sebe) mellett az édesanyadk a szoptatas soran a mellbimbo
gyulladésat, repedését is tapasztalhatjak. A fizikai valtozasok mellett a n6k szdmara ugyanakkor
a hormonok okozta, gyorsan valtozo lelki allapotok (pl.: hangulatingadozas, depressziv hangulat,
szorongas, félelem) kezelésére, érzelmi tAmogatasra is sziikség lehet.

A posztpartum iddszak egyik kiemelt figyelmet érdemld probléméja a Baby Blues, illetve
annak sulyosabb, orvosi ellatast igényld allapota, a sziilés utani vagy mdas néven posztpartum
depresszio. A sziilést kdvetden tizbol koriilbeliil nyolc Gjdonsiilt anya tapasztal Baby Bluest,
amely kiilonbozik a sziilés utani depressziotol. A Baby Blues altalaban 3-4 nappal a sziilés utan
jelentkezik, amikor is az involucids folyamat részeként a hormonszintekben hatalmas kilengések
tapasztalhatok, és az édesanyak szorongast, depressziv tiineteket tapasztalhatnak. A Baby Blues
altalaban néhany napig tart (Price €s Price 2012).

Azon édesanydk szdmara, akik a lelki nehézségek kezelésére nem szivesen alkalmaznak
gyogyszereket azok mellékhatasai (pl.: dlmossag, alacsony vérnyomas) miatt, az aromaterapia
biztonsagos és hatékony alternativat jelenthet (Kianpour és munkatarsa 2018).

Conrad (2019) szisztematikus szakirodalomkutatasa a posztpartum iddszakat is magaba foglalta.
Ennek sordn a posztpartum iddszakaban eléforduld kellemetlen tiinetek kezelésére nyolc,
biztonsagosan hasznalhato (édeskomény, levendula, neroli, rozsa, édesnarancs, yuzu, ylang-
ylang) ill6olajat talalt. Conrad (2019) posztpartum iddszakara vonatkozd kutatasanak
eredményeit a 2. tablazat foglalja 6ssze. A tablazat elsé oszlopdban vannak felsorolva a tiinetek,
¢és a kovetkezd oszlopban x-szel jeloltem, ha azokra Conrad (2019) tudomanyos attekintése
alapjan igazoltan 1étezik illoolaj. Az utolsé oszlop tartalmazza, hogy Conrad (2019) eredményei
szerint melyik ill6olaj hatasos bizonyitottan az adott tiinetre.



2. tablazat Bizonyitékokon alapul¢ illoolajok alkalmazasi lehetosége a posztpartum

idoszakaban
. « Posztpartum
Legjellemzébb i P . ; A T
. idoszaka (4. Bizonyitottan hatasos illéolajok
Allapot .
trimeszter)
Lelki nehézségek
rozsa, levendula, neroli, ylang-ylang,
Szorongas X s . ylang ylang
édesnarancs, jazmin
Baby blues X rbzsa, jazmin, levendula, édesnarancs, neroli
Erzelmi és hangulati , . .,
o X r6zsa, jazmin, levendula, neroli, édesnarancs
nehézségek™
levendula, rdzsa, neroli, ylang-ylang,
Stressz X . e .,y . S
édeskdomény, jazmin
Fizikai tiinetek
. levendula, rézsa, neroli, ylang-ylang,
Féjdalom X , s 93 Y ] gviand
édeskomény, jazmin
Odéma X geranium, édeskdmény
Féradtsag, kimeriiltség X édes narancs, levendula
Alvasi nehézség X levendula, neroli

Forras: Conrad P: Women’s health aromatherapy: A clinically evidence-based guide for nurses, midwives, doulas
and therapists, Singing Dragon, 2019.

* A korabban emlitett lelki nehézségek esetében a depressziot érzelmi és hangulati nehézségként jeldli a tablazat,
mivel a depresszi6 klinikai korkép, amelynek kezelése szakpszichologus, pszichiater kompetenciaja.

Mindez természetesen nem jelenti azt, hogy a Conrad (2019) éltal felsorolt tiineteken kiviil mas
tiinetek ezen idészakban nem mertiilhetnek fel (pl.: gatmetszést, csaszarmetszést kovetd fajdalom
€s sebgyogyulas, szoptatasi nehézség, mellbimborepedés, stb.), €s mas illéolajok nem
alkalmazhatok biztonsagosan az altala vizsgalt problémékra (pl.: lime, stb.), de tekintettel a
posztpartum 1id6szakara vonatkozoé kutatdsok korlatozott szamara, tovabbi tanulmanyok
elvégzése javasolt ezen a teriileten is (Hur és Han 2004; Shuo-Shin, Hsiu-Hung, Fan-Hao 2020;
Kianpour és munkatarsai, 2018; Mei- Mei-Ling, Yueh-Er, Hui-Fang 2022).

AZ ILLATOK BIZTONSAGOS ALKALMAZASANAK JELENTOSEGE

Megfeleld hasznalat mellett az illdolajok tobb pozitiv hatassal is rendelkeznek. Ennek oka, hogy
az illoolajok bioaktiv kémiai Osszetevdi kevesebb mellékhatdssal jarnak a hagyomanyos
gyogyszerekhez képest; néhany perc orron keresztiil torténd belélegzéssel hatdssal lehetnek a
limbikus rendszerre és 4-20 oraval a hasznalat utan minden Osszetevdje elhagyja a szervezetet
(vizelettel, kilégzéssel €s izzadassal porusokon keresztiil). Mindezek mellett az ill6olajok kisebb
molekularis stlyuk miatt konnyen felszivodnak (kevesebb, mint 300 Da), bio-kompatibilitasuk
nagyobb és terapids alkalmazéasok széles skaldjaval rendelkeznek komplex 0Osszetételiiknek
koszonhetéen (Cui és munkatarsai, 2022). Nem megfeleld hasznalat esetén ugyanakkor (pl.:
helytelen illoolajvalasztds, nem megfeleld mennyiség, gyakorisag, alkalmazdsi mod és
alkalmazas idétartama, stb.) kellemetlen mellékhatasokat is eredményezhetnek (Chumpitazi,
Kearns, Shulman 2018; Tisserand és Young 2014; http 1).

Az illoolajok biztonsagos alkalmazasa ebben a specialis idészakban kiemelten fontos, hiszen
nemcsak a gravida egészségére, hanem a magzat egészséges fejlodésére, biztonsagara is
figyelemmel kell lenni. Mindez egészségiigyi alapismeretet, a varanddssag ¢€lettananak és az
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illoolajok terapias alkalmazasanak ismeretét, tovabba a kutatasi eredmények naprakész kovetését
igényli, amely egy altalanos felhasznald részérdl nem egykonnyen megvaldsithato.

A varandossag teljes id6szaka, de az elsé trimeszter kiemelten fontos és érzékeny iddszak
nemcsak a gravida, hanem a magzat novekedése ¢és fejlddése szempontjabol is. Ez az id0szak a
beagyazodas és organogenezis ideje is, amikor magzat 1étfontossagi szervei kialakulnak (www
3). Jelenleg nem rendelkezilink pontos ismerettel az illdolajokat alkotd vegylileteknek a magzat
organogenezisére gyakorolt hatasarol, ugyanakkor tobb illdolajrél nemcsak az ismert, hogy
antimutagén és antikarcinogén hatassal rendelkeznek, hanem szamos illoolajat alkotd vegyiilet
toxikus tulajdonsaggal is rendelkezik, mint példaul hepa-, geno-, feto-, nephro- és neurotoxicitas,
abortiv ¢és karcinogén, valamint mutagén hatéas (Zehetner, Hoferl, Buchbauer 2019). gy az els6
harom honapban a legtdbb illdolaj hasznalata a gravida szdmara nem javasolt.

A méhlepény nem képes hatékony védelmet nytjtani a kis molekulasulyi vegyiiletekkel
szemben az anyai és a magzati vérkeringés kozott, igy a legtobb illdolaj-komponens a nikotinhoz,
a gyogyszerekhez és az alkoholhoz hasonldan eljut a magzathoz (Tisserand és Young 2014). Ezen
kiviil a magzatnal a vér-agy gat sem eléggé fejlett, igy az olyan anyagok, mint az illolajok
vegyiiletei, elérhetik a kdzponti idegrendszert is, amely ebben az iddszakban fokozottan érzékeny
a kémiai hatasokra (Tiran 2016).

KUTATASI MODSZER
Kutatasi cél

Kutatdsom soran gravidak és a posztpartum idészakaban 1év6 édesanyak korében arra keresem a
valaszt, hogy:

a) Mennyire ismert az aromaterapia, mint lehetséges terapias eszk6z?

b) Az aromaterapia teriiletén mennyi és milyen tudassal rendelkeznek?

c) Tisztaban vannak-e az elényokkel, lehetséges veszélyekkel?

d) Mely teriileteken alkalmazzak az aromaterapiat, illetve amennyiben alkalmazzak, van-e
teriilet, ahol nem hasznaljak, mikdzben bizonyitottan hatasos lenne?

e) A gravidak és posztpartum idészakaban 1évé édesanyak a védondktdl tudtak-e segitséget
kapni, illetve ha tudtak, milyen mértékben?

f) Lenne-e igény a varandosgondozas keretében aromaterapiaval kapcsolatos tanacsadasra a
védondk részérol?

g) A szakemberek szakmai tevékenységiik soran javasoljak-e az illdolajok hasznalatat, és ha
igen, milyen eredménnyel?

h) A szakemberek sziikségesnek tartjak-e ismereteik bovitését?

Modszer

A vizsgélatok tervezésének szakaszaban nem allt rendelkezésre sem hazai, sem pedig nemzetkozi
kutatasi eredmény vagy kérdéiv a védondk, valamint a gravidak és a posztpartum iddszakaban
1év6 édesanyak esetében a kutatasi témaban.

A sajat fejlesztésii, onkitoltds kérddiv kérdései a feldolgozott szakirodalmon alapulnak.

Az eldvizsgalatba a gravidak és posztpartum idészakaban 1évo édesanyak célcsoportja esetében
5 16 gravidat és 5 f0 posztpartum iddszakéaban 1év6 édesanyat, a szakemberek részérdl 10 {6
védondt (5 10 teriileti védond, 5 f6 iskolavédénd) vontam be. Az eldvizsgalat soran arra voltam

kivancsi, hogy mennyire érthetdk a kérdések és mennyi id0 sziikséges a valaszaddsra. A
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probakérddivet kitoltok részérdl nem voltak javaslatok, megjegyzések sem a kérdésekben, sem
pedig a struktiraban. A kérdések modositasara nem volt sziikség.

A gravidak és posztpartum iddszakaban 1évo édesanyak kérdéive 27 kérdésbol all, amelyek
tartalmazzak a demografiai, altalanos ismeretre, hasznalatra vonatkozo6 és védondi aromaterapias
tanacsadasra vonatkoz6 kérdéseket.

A védonok kérddive 31 kérdésbdl all €s demografiara, ismeretre, hasznélatra, tanadcsadasra és
képzésre vonatkozd kérdéseket tartalmaz. A kérddiv tartalmaz tovabba a teriileti védondk
szamara specifikus kérdéséket is, mivel szakmai tevékenységiik soran 6k gondozzak a gravidakat
¢€s a posztpartum idészakban 1évo édesanyakat.

Mintaveétel

A véglegesitett kérdéivek online feliilet hasznalatival (Microsoft Forms®) keriiltek megosztasra
social media feliileten. A felmérésben résztvevOok szdmara a kérddiv kitoltésére adatkezeléshez
torténd hozzajarulast kovetden onkéntesen, anonim maédon, online volt lehetdség.

A gravidakat és a posztpartum idészakaban 1évé édesanyakat online kdzosségi platformon
keresztiil szolitottam meg. A kérddiv linkjét harom, mar kordbban létrehozott Facebook zart
csoportban, az adminisztrator engedélyével osztottam meg (,,Baba-mama illoolajvilag”, ,,Els6
gyerekes anyukakat és kismamakat tamogato csoport”, ,,Sziilé Klub - Babakelengye Csoport™).

A kérdoiv kitoltésére 2022. 03. 01. és 2022. 05. 30. kozott volt lehetdség. A kérddivek
kitoltésének feltétele az irds- €és olvasastudés, valamint onkéntesség vallaldsa volt. A kérddivet
Osszesen 94 6 toltotte ki, akik koziil a graviddk szdma nem érte el a 10%-ot. A két csoport
létszama nagyon ardnytalan, igy az elemzés sordn nem tettem kiilonbséget a gravidak és
posztpartum iddszakaban 1€év6 édesanydk kozott, a teljes mintat elemeztem. A minta valasztasa a
célcsoport meghatarozasat kovetden véletlenszerii kivalasztassal tortént.

A védondi célesoport elérése, megszolitasa egyrészt civil szervezeteken keresztiil, masrészt pedig
social media feliileten keresztiil tortént. VédOndket érintd vizsgalatom egylittmilkddésben
valosult meg a Magyar Védéndk Szakmai Szovetségével (MVSZSZ, Varfalvi Marianna
elnokasszony hozzajarulasaval) és a Magyar Védéncék Egyesiiletével (MAGYE, Csordas Agnes
korabbi elndkének hozzdjarulasaval), amelynek keretében a kérddivek online elérhetdségének
linkje a kutatasrol szol6 rovid ismertetdvel egyiitt hirlevél formajaban kertilt kikiildésre a civil
szervezetek levelezOlistdjara feliratkoz6 védondk szamara. A kérddiv megosztasra keriilt tovabba
a Facebook online feliileten, a tobb mint 4 000 tagot szamlalo ,,Védondk™ rejtett, zart csoportban
is, amelynek tertileti, iskolai, kérhazi és gyermekvédelem teriiletén dolgozéd védondk egyarant
tagjai.

A valaszadasra 2021. 01. 15. és 2021. 05. 30. kozott volt lehetdség. A kérddivek kitdltésének
feltétele kizardlag az iras- €s olvasastudas, valamint Onkéntesség vallalasa volt. A minta
vélasztasa a célcsoport meghatarozasat kovetden véletlenszerii kivalasztassal tortént.

Statisztikai elemzés

A kérddéivek eredményének feldolgozasat Microsoft® Excel 2016° verzioji programban
végeztem el. A statisztikai elemzéshez a GNU PSPP 1.6.2-g78a33a verzidju programot
alkalmaztam. A statisztikai elemzés soran leird statisztikai modszereket hasznéltam (atlagérték,
szoras, gyakorisag, Pearson-féle Khi négyzet proba).
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Ahol 7 foku Likert skalat hasznaltam, ott az 1-4 valaszkategoriat egy csoportba vontam
(nincs relevans ismerete), €s az 5-6-7 kategoriat valasztokat egy masik csoportba. Ez utobbit
tekintettem relevans tudasnak.

EREDMENYEK

Kutatadsomban a graviddk és a posztpartum iddszakdban 1évé édesanydk, valamint a védéndk
célcsoportjaban mértem fel az alabbi 6t f6 célteriiletet az illdolajok, aromaterapia teriiletén:

1. tudas, ismeret;

2. ismeret forrasa;

3. alkalmazas teriilete;

4. 1illoolajok a védondi tandcsadasban;
5. védonoi ismeret/képzés;

A varandossag ¢és a posztpartum idészakaban a nék szdmos érzelmi és hangulati nehézséget,
kellemetlen fizikai tiinetet tapasztalhatnak meg. Azok szdmara, akik e tiinetek enyhitése céljabol
nem szivesen hasznéalnak gydgyszereket azok magzatra gyakorolt esetleges negativ hatdsa miatt
(Safajou és munkatarsai 2020; Kusumawati és Prasetyorini 2022) természetes, ndvényi alapu
megoldast kinalhat az integrativ medicinaba tartoz6 aromaterapia (Dezs6 és Gergely 2021).

Kutatasom 0sszegzéseként elmondhato, hogy a varandossag és a posztpartum iddszakara
leginkéabb jellemzd érzelmi (pl.: szorongds, depresszid, baby blues, félelem, stressz) €s fizikai
tiinetek (pl.: hadnyinger, reggeli rosszullét, fajdalomcsokkentés) kapcsan a klinikai kutatasok altal
is igazoltan hatékony illoolajok altal kinalt lehetdségeket (Conrad 2019) nem hasznaljak ki a
gravidak és a posztpartum iddszakaban 1€v6 édesanyak, akik tobb illdolajat ismernek részletesen
(6-nal tobb fajta illoolaj), mint a védéndk (1-3 fajta illoolaj).

Bar a teriileti védéndk 67,5%-a ajanlotta mar gondozottjanak az illdolajok hasznalatat,
nincsenek felkésziilve az illdolajok biztonsagos alkalmazasaval kapcsolatos tanacsaddsra — a
védondk 66,7%-a altalanos tudasa, 63,3%-a pedig a biztonsagos hasznalat kapcsan véli kevésnek
ismereteit -, habar a gravidak és a posztpartum idészakaban 1évo édesanyak részérdl igény lenne
az illoéolajokkal kapcsolatos tandcsadas lehetoségére a varandossag (77,7%) €s a posztpartum
(80,9%) iddszakara vonatkozoan.

Fontos, hogy a szakemberek megfeleld ismeret birtokaban adjanak tanacsot, hiszen az
aromaterapia részeként haszndlt illoolajok széles réteg szdmara konnyen elérhetd, fizikai €s
mentalis problémak esetén kdnnyen, sokoldaltian alkalmazhato alternativ medicina. Alkalmazasa
¢és népszerlisége nd, ugyanakkor a gyenge szabalyozas, a nagyobb szamu j6 mindségii kutatasok
hidnya, a nem biztonsagos alkalmazéassal kapcsolatos gyakorlatok és a felhasznalashoz
kapcsolodo mitoszok, informaciok konnytl elérhetdsége miatt hasznalatuk magas kockézatot rejt
a varandossag ¢€s a posztpartum érzékeny idészakaban. Megfontolasra érdemes lehet a védondk
ismereteinek képzés keretében torténd bovitése, amelyre a védondk 88,9%-a nyitott €s szivesen
képezné magat akkreditalt tovabbképzés keretében (67,1%) azért, hogy a gravidak és jdonsiilt
¢desanyak szamara megfeleld ismereteket tudjanak atadni tanacsadas vagy akar felkészitd
tanfolyam keretében. Hasznos lehet tovabba a védondk szamdara egy olyan rovid tajékoztatd
Osszeallitasa is, amely a varandossag ¢és a posztpartum iddszakara legjellemzdbb tiineteket és azok
kezelésre igazoltan, biztonsdgosan ¢s hatdsosan (Conrad 2019) alkalmazhaté illdolajokat
(varandossag idején: 5db, posztpartum idején 8db) tartalmazza, igy a teriileti védondk megfeleld
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informacioval lathatndk el az illdolajok hasznélatara nyitott gravidakat és posztpartum
id6szakaban 1évo édesanyakat.

A KUTATAS KORLATAI

A vizsgalatot korlatozta a kérddiveket kitoltok alacsony valaszadasi ardnya, igy a mintdk nem
tekinthetOk reprezentativnak. A gravidak és a posztpartum iddszakaban 1év6 édesanyak szamara
késziilt kérdbivet csupan 94 f6 toltotte ki, amelynek oka lehet, hogy a Facebook csoportokban
megosztott kérd6éiv nem feltétlentil jutott el az érintettekhez.

A KSH 2021. évi adata szerint a kérddiv kitoltésének idoszakaban (www 4) a betoltott védonoi
allasok széma 4970, amelyhez képest a kérddivet csupan 117 6 toltotte ki (2,3%). Kutatdsom
korlatja tovabba, hogy atfogd képet kivantam kapni a tudds, a biztonsdgos hasznélat, az
informaci6 forrasa, a védondi gondozéis keretében torténd tandcsadas, valamint a védéndk
illoolajokkal kapcsolatos képzési igényérdl, ugyanakkor az illoolajok varandossag és posztpartum
idészaka alatti konkrét felhasznalasaval és a veszélyekkel kapcsolatos ismeret kiilon felmérést
igényelne.

Vizsgalatom erdssége, hogy ez az elsé tudomanyos kutatas, amely felmérte az illéolajokhoz
kapcsolodo ismeretet a szakemberek, valamint a gravidak és a posztpartum idészakaban 1évo
¢desanyak korében; az illéolajokra vonatkozé védondi tandcsadassal kapcsolatos igényt, valamint
a védondk igényét az illdolajokkal kapcsolatos ismereteik bovitése kapcsan.
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Analysis of the health status of adolescents: the results of the
HBSC

The health behavior developed in adolescent children continues into
adulthood, which may affect factors such as mental health, the
development of certain chronic diseases, alcohol consumption,
smoking, diet, and the level of physical activity. The HBSC
longitudinal research provides worldwide information on the health,
well-being, social environment and health behavior of 11-, 13- and 15-
year-old adolescents.

The purpose of my research is to assess the health of adolescent
children (11-15 years old) and its evolution over time in their social
environment where they live: at school, in their family and among
their friends. The data collection part of the research (HBSC) took
place using online and/or paper-based, standardized questionnaires.
The questionnaire was filled out voluntarily and anonymously. Data
on social context (family, peer, school, online communication), health
outcomes (mental health, overweight, obesity), health behavior
(eating habits, physical activity) and risk behavior for the health and
well-being of young people (smoking, alcohol consumption, cannabis
consumption, sexuality) are concentrated. My analysis is based on
data collected at the following dates: 2001, 2006, 2010, 2014, 2018. |
pay particular attention to the social well-being of adolescents, their
social relationships: family and peer relationships, and their
correlation with various indicators of health status.

Kulcsszavak
Szocialis jollét
Tarsas timogatas
Egészségmagatartas
Csaladi kérnyezet
Egészségi allapot
Mentalis jollét
Eletelégedettség
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Absztrakt:

A serdiilékorti  gyermekeknél kialakult egészségmagatartas
felnéttkorban folyatodik, ami olyan tényezdket érinthet, mint példaul
a mentalis egészség, egyes kronikus betegségek kialakuldsa, az
alkoholfogyasztas, a dohdnyzas, az étrend, illetve a fizikai aktivitas
szintie. A HBSC longitudindlis kutatds vildgszintli informdacidkat
szolgéltat a 11, 13 és 15 éves serdiilok egészségérodl, jollétérdl,
tarsadalmi kornyezetérol és egészségmagatartasarol.

Kutatdsom célja felmérni a serdiilékort (11-15 éves) gyermekek
egészségét és annak iddbeli alakulasat a tarsadalmi kornyezetiikben,
ahol élnek: az iskolaban, a csaladban és a barataik korében. A kutatas
adatfelvételi része (HBSC) lezajlott online és/vagy papiralapu,
standardizalt kérd6ivek segitségével. A kérdoiv kitdltése dnkéntes és
anonim modon zajlott. Az adatok tarsadalmi kontextusra (csalad,
kortars, iskola, online kommunikacio), egészségiigyi eredményekre
(mentélis egészség, tulsuly, elhizas), egészségmagatartasra (étkezési
szokasok, fizikai aktivitds) és a fiatalok egészségére és jollétére
vonatkoz6 kockazati viselkedésre (dohanyzas, alkoholfogyasztas,
kannabiszfogyasztas, szexualitas) Osszpontositanak. Elemzésem a
kovetkezé idOpontokban felvett adatokra épiil: 2001, 2006, 2010,
2014, 2018. Kiemelt figyelmet szentelek a serdiildk szocialis
jollétének, tarsas kapcsolatrendszerének: csaladi- és
kortarskapcsolatainak, valamint ezek Osszefliggésének az egészségi
allapot kiilonb6z6 mutatoival.

1. Bevezetés
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1. Témavalasztas indoklasa

Témavalasztdsom okat nagyban indokolja, hogy napjainkban kevés hangsulyt fektetnek a
serdiilokoru fiatalok szocialis jollétékre, annak ellenére, hogy fontos lenne e témaval foglalkozni,
mivel a jovo feln6ttjeir6l van sz6. A serdiilékor az a kor, amirél mindenki azt hiszi, hogy egy
tokéletes idészak, és nincs semmi fontos dolog, amivel foglalkozni lehetne. Pedig a serdiilékor
egy kritikus atmeneti idészak az életpalyan beliil, amely sordn gyors fizikai, érzelmi, kognitiv és
szocialis fejlodés megy végbe. Tulajdonképpen a serdiilékor a megndvekedett autondmia
iddszakat jelzi, mivel az egészséggel kapcsolatos magatartasformak kialakulnak, illetve a sajat
dontéshozatalukkal befolyasolhatjak a jelenlegi és a jovobeli egészségi allapotukat. E kritikus
idészakban kialakult magatartdsformdk felndttkorban folytatodnak, és olyan kérdéskoroket
érinthet, mint példaul a mentalis egészség, kiillonb6zd szerek hasznalata (alkohol, cigaretta,
kabitoszerek), a fizikai mozgés szintje, étrend, illetve a hosszabb tava egészségiigyi eredmények
egyarant. A serdiilékoruak alkohol- vagy dohanyzasnak valo kitettsége, a mozgas hidnya, a
védekezés nélkiili szex vagy az er6szak nem csak a serdiilok jelenlegi egészségére és jollétére,
hanem a jovébeli egészségre is nagy veszélyt jelent. E mellett a serdiilokor lehetdséget ad a
megeldzésre, beavatkozasra azaltal, hogy milyen mértékii tarsas tdmogatasban, csaladi
tamogatasban részesiilnek, illetve kapnak-e tdimogatast az egészséges novekedés és fejlodés terén.
Mivel ezek a tényezdk eldsegitik a jovobeli egészséget €s a jollétet felndttkorban, és mint ilyen
egyben megalapozza a kdvetkezd generacid egészségeét is.

A serdiil6kortiak egészségmagatartasarol és szocidlis jollétérdl jelenleg kevés informacio all
rendelkezésre, ezért vallalkoztam arra, hogy megvizsgalom a serdiil6k szocialis jollétét, azaltal,
hogy feltarom, hogy milyen tarsas kapcsolataik vannak a kortarsakkal, illetve milyen mértékben
tapasztaljak a csaladi tamogatést. Kutatdsom soran a HBSC-kutatas eredményeit hasznalom fel,
amely tobb évnyi eredményt magaba foglal, igy lehetdség adodik arra, hogy megéllapitsam azt,
hogy ez évek eldrehaladtaval milyen valtozasok, kiilonbségek észlelhetdek a serdiilékoruak
szocialis jollétében.

2. Problémafelvetés

Napjainkban egyre novekszik az egyének elszigeteltsége, csokken a szocidlis tdmogatottsag
mértéke, ezért ebbdl feltételezhetd, hogy a kortarskapcsolatok is csokkend tendenciat mutatnak.
Tudni kell, hogy gyerek- és serdiilokorban kialakult magatartasformak felnéttkorban is
folytatodnak, ezért fontos lenne mieldbb foglalkozni e témaval. Ezért is vallalkoztam arra, hogy
a serdiilokort fiatalok korében megvizsgaljam a szocialis jollét mértékét, ami legféképpen a
csaladi- és a kortarskapcsolatokra fokuszal.

3. Kutatas célja

A kutatds célja felmérni az iskolaskora (11, 13, 15 év) gyerekek egészségét a tarsadalmi
kornyezetiikben — ahol élnek, az iskolaban, a csalddban és a bardtaik korében. Mivel a
serdiildkorban kialakult egészségmagatartas felnétt korban folytatddik, ezaltal olyan problémakat
érinthet, mint példaul a mentalis egészség, egészségiigyi problémaknak a kialakulasa,
alkoholfogyasztds, dohdnyzas, az étrend, illetve a fizikai aktivitas szintje.

2. Szakirodalmi attekintés

1. A serdiilok egészségére vonatkozo kutatasok fontossaga
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Nemzetkozi kutatdsok és publikacidk is ravilagitottak arra a tényre, hogy mennyire fontos
napjainkban a serdiilok egészségére vonatkozo kutatasok megléte. Tudni kell azt, hogy a 11 és 15
év kozotti serdiilok hatalmas nyomadssal, illetve kihivassal kell szembenézniiik, ideértve a
tanulassal és képzéssel kapcsolatos igényeket és elvarasokat, csaladdal ¢és tarsaikkal vald
kapcsolatok valtozasait, tovabba az online térben vald interakcidknak novekvd kitettségét.
Fejlodéselméletekre alapozva elmondhato az, hogy a serdiil6kor a gyors fizikai novekedés, illetve
az agy fejlédésének iddszaka, ami meghozza a maga fizikai és érzelmi kihivasait. Emellett, a
serdiilékorban megndvekszik az autondémia érzése is. Ebben az iddszakban kialakulnak az
egészséggel kapcsolatos magatartasformak, valamint a befolyasolhatja a fliggetlen dontéshozatal
a jelenlegi, de nem csak, hanem a jovObeli egészségi allapotukat is egyarant (WHO 2020.).

A serdiil6korban kialakult egészségmagatartasi formak felndttkorban folytatodnak, és egy nem
helyes magatartasi forma kialakulésa olyan problémakat sziilhet, mint példaul a mentalis egészség
gyengiilése, az alkoholfogyasztas, drogfogyasztas, a fizikai aktivitas szintje, az étrend romlasa. A
serdiilékorban az alkoholnak és a dohanyzasnak valé kitettség, a fizikai aktivitds hianya, a
védekezés nélkiili szex és erdszak nem csak az adott iddszakban jelent veszélyt az egészségiikre
¢s a jollétiikre, hanem a jovobeli, egészségiikre is nagy veszElyt jelenthet (WHO 2020.).

2. Mentalis jollét

A j6 mentalis jollét jelentds hatdssal van a felndttkorban vald egészséges atmenet biztositdsdhoz,
amely hatdssal van az 4ltalanos jollétre, a jollét novekedésére és fejlodésére is egyarant, illetve a
szocidlis ¢és oktatdsi eredményekre is. Tovabba jelentds életkori, nemi ¢és tarsadalmi
egyenldtlenségek alakultak ki a serdiilok mentélis jollétét illetden egész Eurdpa-szerte és
Kanadaban is. A HBSC-kutatasokban a serdiild fiuk nagyobb valoszinliséggel szamoltak be jobb
mentalis jollétrol, s ezek a nemek kozotti kiilonbségek az ¢€letkor novekedésével ndttek. A
lanyokat kiilondsen veszélyezteti a rossz szellemi jollét. Bizonyiték van arra, hogy a mentélis
jollét 2014 ota szamos eurdpai orszagban/régioban romlott (WHO 2020.).

Téarsadalmi egyenl6tlenségek alakultak ki, a jomoda csaladokbol szdrmazd serdiilék
gyakrabban szamoltak be kitlind egészségi allapotrdl és élettel valo elégedettségrdl, valamint
ritkabban egészségi panaszokrol. Orszagonként és régionként is jelentds eltéréseket figyeltek meg
a mentalis jollét eredményeinek prevalencidjaban. Ez azt jelenti, hogy a kulturalis, politikai és
gazdasagi tényezOk is nagy szerepet jatszanak a jo mentalis jollét elémozditasaban (WHO 2020.).

3. Szocialis jollét
Keyes tobbdimenzids meghatarozasaban a szocialis jollét elsddlegesen tarsas jelenség. Ez akkor
nyilvanul meg, amikor az egyén kiilonb6z6 szocialis jellegli feladatokkal szembesiil. E modell
alapjan az a személy tekinthetd pozitivan miikoddnek, aki jol boldogul és jol érzi magat a szocidlis
vilagban. Ezek az egyének azt érzik, hogy igenis vannak kozos dolgaik vagy ligyeik azokkal a
személyekkel, akik a tdrsadalmi/szocidlis valosagukat alkotjadk. Tovabba ezek a személyek
pozitiv érzelmekkel viszonyulnak azokhoz a k6zdsségekhez, amelyekhez tartoznak, mivel a tobbi
személyt6l nem tdmadasra, hanem tadmogatasra szamitanak. E személyek ugy érzik, hogy 0k
maguk is aktiv és értékes formaloi lehetnek ezeknek a kozosségeknek, vagyis, hogy tudnak
valami értékeset nytjtani masok szdmara. Nem utols6 sorban ugy latjak, hogy értelmezhetd ¢és

kezelhet6 mindaz, ami a tagabb kornyezetiikben zajlik (Keyes 1998 In: Demetrovics ¢€s
munkatarsai 2012.).
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A tamogato6 csaladi- és kortarskapcsolatok alapveto szerepet jatszanak a serdiilok fejlodésében,
szocializacidjaban, egészségében ¢és jollétében. Az észlelt csalddtdmogatds magas szintje
Osszefligg a jobb mentalis egészséggel és a kockdzatos magatartasok alacsonyabb szintjével.
Azok a serdiilok, akiknek tdmogatd barataik vannak, magasabb szintli pszichologiai jollétet
tapasztalnak, tovabba jobb szocidlis kompetencidkkal és kevesebb érzelmi és viselkedési
probléméval rendelkeznek. A HBSC-kutatasokban az id6 soran javulast figyeltek meg a sziilokkel
valé szocidlis kapcsolatokban. A serdiilok tobb mint kétharmada gy érezte, hogy sziilei
segitdkészek, konnyl veliik beszélgetni, ennek ellenére a csaladi élet mindkét pozitiv vonatkozasa
csokkenni latszik az életkor elorehaladtaval. A csaladi kapcsolatokban bekdvetkezett pozitiv
valtozasoktdl eltérden 2014 ota csokkent azoknak a serdiiléknek az ardnya, akik a barataikat
tdmogatonak érzékelik (WHO 2020.).

4. Csaladi kornyezet

A legfontosabb kornyezet a serdiilok szaméra a csalad, hiszen a gyermekek fejlédése itt a
csaladban zajlik. A csaladi kontextusban zajlé dinamika nagyban befolyasolja a tapasztalataikat
¢s andvekedésiiket is egyarant. Bebizonyitott tény az, hogy minél nagyobb a csaladi kontextusban
tapasztalt instabilitas, annal rosszabb a serdiilok fejlddési szintje. A jol bedllitott csaladi
egyensuly, harménia, mikddés, valamint a sziilok és a gyermekek kozott pozitiv kapcsolat
hozzajarul a serdiilék magasabb szintli fejlddéséhez, illetve magasabb szintli jolléttel jar egyiitt.
A csaladformak, szerkezetek szamos valtozason mentek keresztiil az idok soran. Ezek koziil egyik
legfontosabb az elvalt vagy a kiilonéld sziilokbdl all6 csalddok €s az egysziilds csaladok szamanak
a megnovekedése, amelyek a serdiilok fejlédését negativ iranyba sodorhatjak. A sziil6k
kiilonélése jelentds hatassal bir a serdiilok é€letére. Szadmos olyan valtozdsnak teszik ki ezek a
csaladformak a serdiil6ket, amely alkalmazkoddképességet igényel a serdiilé részérdl, amelyek
veszélyeztethetik a fejlddésiiket, illetve a pszichoszocialis jollétiikket (Botelho és munkatarsai
2022.).

Az egészséges csaladi kdrnyezet magaba foglalja a torddéssel, kozelséggel és a tiamogatassal
kapcsolatos tényezdket, és jobb jollétben és életmindségben tiikr6zddik. A tdmogatd sziiloi
kapcsolatrendszer pozitivabb eredményeket produkal a serdiild életében, ellenben az elutasitd
kapcsolatokkal, amelyek hosszitavon fejlédési problémakhoz vezet, vagyis a gyerek és a kdzotti
bizalom, kommunikacid hidnya az elidegenedéshez vezet (Monaco — Schoeps — Montoya 2019.).

Az észlelt csaladi tarsadalmi tdmogatas kedvezd a serdiilok jollétére. Megvédi Oket az
internalizal6 tlinetektdl, mind példaul a depressziotol, szorongastol, és a maganytol, valamint
eldsegiti a pozitiv érzéseket (remény, jollét, biztonsag). Az észlelt timogatas tulajdonképpen arra
utal, hogy a serdiilék milyen mértékben hiszik azt, hogy tdmogatast kapnak a szocidlis
kornyezetiikben 1évoktol (csaladtol, kortarsaktol, tandroktol), kiilondsen abban az esetben, amikor
segitségre van szlikségiik. A csaladi szocidlis tdmogatés alapvetd fontossagl serdiilékorban,
hiszen szamos fejlédési folyamathoz hozzdjarul, példaul a stresszel és a nehézségekkel valod
megkiizdéshez, valamint az ¢életben vald boldogulashoz és a személyes novekedéshez az életut
soran. Szamos kutatds azt mutatja, hogy azok a serdiilok, akik ugy érzékelik, hogy csaladi
szocialis kornyezetilkben gondoskodnak roluk és értékelik Oket, és akik tamogatobb ¢és
jutalmazobb kapcsolatokat tapasztalnak, azok jobb a mentdlis és fizikai egészségiik, €s magasabb
a pozitiv szubjektiv jollétiik. Az életelégedettség serdiildkorban a mentalis és fizikai egészség és
areziliencia egyik jellemzdjének tekinthetd. A magasabb életelégedettséggel rendelkezd serdiilék
tobb csaladi timogatasban részesiilnek. Tekintettel a sziilok fontossagara, a csalad altal nyujtott
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érzékelt tamogatas erdsebb kapcsolatot mutathat a serdiilok életével valo elégedettséggel, mint az
egyéb forrasokbdl szarmazo érzékelt tamogatas. A serdiilok érzelmi ¢és instrumentélis
tamogatasban (szeretet, finanszirozas) timaszkodnak a sziileikre. Ha a sziildi timogatas elérheto,
a serdiilok kevesebb stresszt élnek at, ami erdsiti a mentalis egészséget (Auerbach és munkatarsai
2011; Rueger és munkatarsai 2016.). Tovabbi kutatasok azt mutattak ki, hogy a sziil6k részérol
érzékelt tamogatas fontosabb a serdiilok ¢letelégedettségének szempontjabdl, mint a baratok,
tanarok részérd érzékelt tdmogatds. Mindazonaltal, ahogy az iskola egyre fontosabba valik a
serdiilok egyre nagyobb onallosagra vagynak a sziiloktdl, illetve a tandrok, baratok altal érzékelt
tamogatas valik a fontosabba (Shanshan ¢és munkatarsai 2021.). Mi tobb, egy amerikai
metaanalizise azt mutatta, hogy a tandroktol és az iskolai személyzettdl szarmazd tdmogatas
erdsebb Osszefiiggést mutatott a serdiilok jollétével, mint a csaladtdl és mas forrdsokbol szarmazod
tamogatas (Chu — Saucier — Hafiner 2010.).

A serdiil6koru fiatalok életkoriilményei nagyon eltéroek a HBSC-kutatas vizsgalt teriiletein.
A serdiil6k tobbsége édesanyjaval és apjaval él egyiitt, mig minden hatodik serdiil6 egysziilos
csaladban €1, aminek altalaban az anya van az élén. A sziilok foglalkoztatottsdga bar magas, mégis
minden huszadik serdiilobdl egynek van munkanélkiili sziildje vagy €épp munkat kereso sziildje.
A tudomanyos bizonyitékokat figyelembe véve, amelyek azt mutatjdk, hogy a sziilok
munkanélkiilisége negativ hatdssal van a serdiilok egészségére ¢és jollétére, nagyon fontos a
munkanélkiiliséggel szdmolni a serdiilk jollétét veszélyeztetd kockazati tényezdk vizsgalasakor.
Tovabba a bevandorloi statusz is egy olyan masik kockézati tényezd, hiszen azt talaltak, hogy
noveli a rosszabb egészségiigyi eredmények kockazatat, ideértve a mentalis egészségligyi
problémakat, a zaklatas aldozatta valast és a kock4zatos magatartast. A bevandorlas szalon tovabb
haladva azt talaltdk a kutatok, hogy minden huszadik serdiil6 els6 generacios, €s tobb mint hetedik
masodik generacids bevandorld. Bar nagy a nemzetek kozotti eltérés, az orszagok és régiok
csaknem a felében egydtdode bevandorld hatterti a serdiildknek. Azokban az orszagokban, ahol
nagy a bevandorlok szama, az egészségi allapot kutatasa soran fontos figyelembe venni a
bevandorl6 statuszt is, hiszen ezaltal megértjiik a bevandorlo kamaszok tapasztalatait, kiilondsen
a fiatalok egészségére és jolétére gyakorolt hatasat (WHO 2020.).

3. A HBSC longitudinalis kutatas méréeszkoze és modszertana

Kutatdsom az Egészségmagatartds az iskolaskor gyermeknél (HBSC) felmérésen alapul,
amelyet az Egészségiigyi Viladgszervezet (WHO) egylittmiikodve, nemzeti protokollt kdvetve
négyévente végeznek. Az adatokat a résztvevd orszagokban és régiokban iskolai felmérések
segitségével gylijtottek, a HBSC nemzetkdzi vizsgalati protokolljaban részletezett szabvanyos
modszertant alkalmazva (Baban és munkatarsai 2020.).

Minden orszag vagy régid klaszteres mintavételt alkalmazott a 11, 13 és 15 éves fiatalok egy
részének kivalasztasara, biztositva, hogy a minta a korosztaly 0sszes tagjat reprezentalja. Tudni
kell azt, hogy minden HBSC orszagban vagy régioban kortilbeliil 1500 didkot valasztanak ki
minden korcsoportbol. Az iskolai csoportok onként vallaltak a részvételt, tovabba a felméréshez
a megfeleld etikai jovahagyast nemzeti szinten a gyermekek az ¢letkoruknak megfeleld
tajékoztatast kaptak annak érdekében, hogy biztositsak, hogy mindnyajan megértették a HBSC
felmérés fo céljat. Emellett minden tanuld sziileitdl vagy a térvényes gyamjatol is beleegyezést
kértek. Az adatfelvétel online €s papiralapu standardizalt kérdéivek segitségével tértént anonim
moédon. Az alkalmazott kérddéiv tartalménak kidolgozasakor a célpopulacié jellemzoit és az
adatok gyiijtési modjat figyelembe vették.
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A kérdoives kérdések a kovetkezo teriileteket érintik a tanuldk életében: csaladi kontextus,
iskolai kontextus, barati csoport, tarsadalmi kontextus, egészségmagatartds, kockazati
magatartas, mentalis és fizikai egészség. A kérdoiv kérdései harom kategoriaba soroljak a
nemzetkdzi protokoll alapjan, ezek a kovetkezok: a) kotelezd kérések (49 tétel), e kérdések
biztositjdk az adatok 0Osszehasonlitasanak lehetdségét egyes orszagok kozott. b) kotelezod
kérdések. c) az utolsd kategoéridban tigymond a tovabbi kérdések keriiltek, amelyek nemzeti
vonatkozastiak a kutatocsoport szerint, illetve jellemzd az adott orszagra egyarant.

Kutatasomban a HBSC-kutatasokbol a kdvetkezd idopontokban felvett adatokat hasznalom:
2001, 2006, 2010, 2014 és 2018. Az egyes témakorok atfogd ismertetése utan kiemelten
foglalkozom a serdiilok szocidlis jollétével, a csaladi és egyéb tarsas kapcsolatrendszeriikkel. Az
adatokat keresztmetszeti és longitudinalis elemzésekkel vizsgalom, egyvaltozés gyakorisagi
megoszlasok és kétvaltozos elemzésekkel.

A HBSC-kutatasokbol tobb kutatasi jelentés jelent meg (WHO 2020; Baban és munkatarsai
2020.). Ezek a kovetkez témakorokre osszpontositanak.

Sajat adatfeldolgozasom ujdonsaga, eredetisége a kdvetkezd: a HBSC-kutatas nemzetkdzi, illetve
longitudinalis vizsgalata, a kiilonb6z6 iddpontokban felvett adatsorok dsszehangolasa.

4. Minta bemutatasa

A HBSC-kutatasok nemzetk6zi szinten zajlottak 2001, 2006, 2010, 2014 és 2018-ban. A
kutatasban 11, 13, 15 éves fitk és lanyok vettek részt 51 orszagbol és régiobol, ezek a kovetkezok:
Albania, Orményorszag, Ausztria, Azerbajdzsan, Belgium (flamand), Belgium (francia),
Bulgaria, Kanada, Horvatorszadg, Ciprus, Csehorszag, Déania, Anglia, Esztorszég, Finnorszag,
Franciaorszag, Grizia, Németorszag, Gorogorszag, Gronland, Magyarorszag, Izland, frorszag,
Izrael, Olaszorszadg, Kazahsztan, Kirgizisztan, Lettorszag, Litvania, Luxemburg, Malta,
Hollandia, Eszak-Macedonia, Norvégia, Lengyelorszag, Portugalia, Moldvai Koztarsasag,
Romaénia, Orosz Foderacid, Skocia, Szerbia, Szlovakia, Szlovénia, Spanyolorszag, Svédorszag,
Svéjc, Tadzsikisztan, Torokorszag, Ukrajna, Uzbegisztan, Wales.

A HBSC-kutatasok elemszama a kovetkezo: 2001-ben 160 976 16, 2006-ban 205 938 16, 2010-
ben 213 595 16, 2014-ben 214 080 f6, 2018-ban 240 951 f6.

1. dbra: A HBSC nemzetkozi minta nemek szerinti %-os megoszlasa
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5. Az eredmények bemutatasa

1. Kortarskapcsolatok

Az eredmények bemutatdsa sordn kiilondsen nagy figyelmet forditok a kortarskapcsolatok
meglétére, illetve id6beli valtozésaira, valamint ezeknek a serdiil6k egészségi allapotaval vald
Osszefliggésére. Szamos kutatas zajlott mar a felnott barati kapcsolatokat vizsgalva, amelynek
eredményei aggasztdak. Magyarorszagi kutatasok azt igazoltdk, hogy a baratok szama csokken
az 1d0 elteltével, illetve nd azon felndttek szama, akik egyaltalan nem rendelkeznek barattal.
1993-t61 1997-ig 10%-ot nétt azok aranya, akik azt vallottak, hogy nincs baratjuk. Fontos azt
kiemelni, hogy a serdiil6korban kialakult magatartas felnéttkorban tovabb folytatodik, és ha mar
serdiilékorban nem adatik meg az a lehetdség, hogy valakinek baratja legyen, akkor lehet, hogy
annyira elszigetelddik a tarsadalom eldl, hogy mar neki nem is lesz, ami szamos egészségiigyi
panasszal egyiitt jarhat (Albert és munkatarsai 2020.). Ezért is tartom fontosnak a
kortarskapcsolatok vizsgalatat serdiilokorban. Tovabba az aldbbiakban a kortarskapcsolatok
keriilnek bemutatasra a HBSC nemzetkozi és a roméniai mintajaban évekre lebontva.

2.abra: Kozeli férfi baratok szama nemzetkozi mintaban (%)
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A fenti abran évekre lebontva lathatd, hogy a serdiiléknek hany férfi nemi kozeli baratja van %-
os aranyba kifejezve. A HBSC-kutatéas soran 2001, 2006 és 2010-ben megkérdezték a serdiildket,
hogy hany férfi nemii baratjuk van. Az évek elérehaladtaval elmondhat6, hogy egyre kevesebb
serdiilének nincs egyetlen férfi nemii kozeli baratja. Tovabba csokkent az egy férfi nemi baratok
szama is, hiszen 2001-ban a serdiilék 10,9%-anak volt egy férfi baratja, és 2010-re mar csak
9,6%-anak volt egy baratja. Az abran lathatd, hogy nott azoknak a serdiiléknek az aranya, akiknek
kettonél tobb baratja van, vagyis 2001-ben 66,2%-anak volt kettonél tobb férfi nemii baratja,
valamint 2010-re mar 68,2%-anak volt férfi nemi baratja. Tehat 6sszességében elmondhatd, hogy
egy kis szinten, de novekedés tapasztalhato a serdiilok férfi nemi baratsagait illetden.



3.abra: Kozeli néi baratok szama a nemzetkozi mintaban (%)
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A fenti dbran évekre lebontva lathatd, hogy a serdiildknek hany néi nemii kozeli baratja van %-
os aradnyba kifejezve. A HBSC — kutatas sordan 2001, 2006 ¢és 2010-ben megkérdezték a
serdiil6ket, hogy hany n6éi nemii baratjuk van Az évek elérehaladtaval elmondhaté, hogy egyre
kevesebb az olyan serdiild, akinek nincs egyetlen ndi nemii kozeli baratja sem. Az abran lathato,
hogy nétt azoknak a serdiiloknek az aranya, akiknek ketténél tobb néi nemii baratja van, vagyis
2001-ben 66,2%-anak volt ketténél tobb néi nemi baratja, valamint 2010-re mar 69,7%-anak volt
ndéi nemi baratja. Tehat 6sszességében pozitiv iranyban ndvekedés tapasztalhatd a serdiilok nodi
nemi baratsagait illetéen.

4. abra: A baratokkal val6 talalkozas gyakorisaga iskola utin nemzetkézi mintaban (%)
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5. abra: A baratokkal valé talalkozas gyakorisaga esténként nemzetkozi mintaban (%)

2014 47,7 432 91

2010 215 a4 L s

2006 265 167  LLses

2001 25,7 1 Ds
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A fenti abrdkon lathato, hogy a serdiilék milyen aranyban élnek tarsas életet, azaz taldlkoznak
iskola utan a barataikkal, illetve milyen gyakorisaggal teszik meg ezt. A kutatas soran 2001-2014
kozott tettek fel ezt a kérdést. 2001-2010 kozott 1athato, hogy a serdiilok 75%-a (3/4) hetente tobb
alkalommal is taldlkozik iskola utan a barataikkal. Tovabba 2014-ben mar a serdiiloknek csak
20%-a talalkozik hetente tOobbszor a barataival. 2014-ben a serdiilok 60%-a csak hetente
talalkozik a barataival, valamint kozel negyede a serdiildknek soha nem taldlkozik a barataival
iskola utan. Tehat az idében eldrehaladva csokken a kortarsakkal, baratokkal valdo személyes
taladlkozasok szama.

A fenti abran lathato, hogy a serdiilok hany %-a talalkozik barataival esténként, illetve milyen
gyakorisaggal. 2001-2010 kozott elmondhatd, hogy a serdiillék 55%-a hetente tobbszor is
talalkozott barataival esténként, mig a serdiilék negyede soha nem talalkozott a barataival
esténként. 2014-ben a serdiilok kozel fele (47,7%) soha nem taldlkozik esténként a barataival,
43,2%-a hetente talalkozik a barataival. Tovabba lathatd, hogy 2014-ben kevesebb, mint
egynegyede (9,1%) a serdiildknek taldlkozik hetente tobbszor a barataival esténként, ami egy
nagy csokkenés az eldz6 évekhez képest.

Sajnos a kapcsolattartds gyakorisagara vonatkozd kérdés a legutobbi kutatasban mar nem
szerepelt, igy ugyanezeket az adatokat 2018-ra nézve nem volt lehetéségem vizsgalni. Az utolsod
adatfelvétel a kortarskapcsolatoknak egy 0j kérdéssorral méri, amelyet a késdbbiekben
bemutatok.
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6. abra: Baratokkal val6 kapcsolattartas telefonon, szoveges iizenetek vagy e-mail iizenetek
atal nemzetkozi mintaban (%)
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A 11. abran lathatd, hogy a serdiilék milyen gyakran beszélnek ismerdseikkel telefonon/online
térben 2001-2014 kozott. 2001-ben hasonléan 2014-es évhez a serdiilok tobb mint egynegyede
naponta besz¢él ismerdseivel, és kevesebb, mint egynegyede soha nem beszél ismerdseivel. 2006-
ban ¢és 2010-ben a serdiilok majdnem fele naponta beszél az ismerdseivel, mig kozel egynegyede
soha nem beszél. A serdiilok egynegyede ritkdn beszél az ismerdseivel, illetve tobb mint

egynegyede hetente legalabb besz¢l az ismerdsokkel.

A 2018-as adatfelvételben teljesen 0j kérdésekkel vizsgaltak a tarsas kapcsolatrendszert a korabbi
adatfelvételekhez képest, ezért moddszertani szempontbol nehezen hasonlithatéak Ossze az
eredmények. Az alabbiakban a 2018-as eredményeket a kortarskapcsolatokra vonatkozéan kiilon

mutatom be.
7. abra: Baratokkal valé kapcsolattartas 2018-ban nemzetkézi mintaban (%)
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A fenti abra azt mutatja be, hogy 2018-ban a serdiilok milyen gyakran tartsak a kapcsolatot a kozeli
barataikkal, a barati csoporttal, illetve az online baratokkal.! A serdiildk egy kis része (11,4%) soha
nem tartja a kapcsolatot a kozeli barataival, kevesebb mind egynegyede (22%) sem tartja soha a
kapcsolatot a barati csoporttal, illetve a serdiilok fele (51,7%) soha nem tartja a kapcsolatot az online
barataikkal. A serdiilok koriil-beliil egynegyede tartja hetente a kapcsolatot a kdzeli barataival, a barati
csoporttal €s az online baratokkal is. A serdiilék tobb mind fele (66,9%) tartja napi szinten a
kapcsolatot a baratival, illetve majdnem fele (47%) a barati csoporttal, és egynegyede (24,6%) a
serdiiléknek tartja napi szinten a kapcsolatot az online barataival. Tehat 6sszességében elmondhato,
hogy a serdiilok haromnegyede tartja a kapcsolatot a baratival heti vagy napi rendszerességgel.

A 2018-as adatfelvételben tovabbi harom kérdéssel mérték a bizalmas kortarskapcsolatok meglétét,
melyeket az alabbiakban mutatok be.

8.4bra: Bizalmas kortarskapcsolatok 2018-ban a nemzetkézi mintaban (%)

Problémait megbeszélheti barataival 16,3 26,9 _
Meg tudja osztani 6romeit barataival 12,9 23,6 _

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Nem ért egyet Igenis, megnemis ®Egyetért

A fenti abran lathato a serdiilék bizalmas kortarskapcsolataik 2018-ban. A 2018-as adatfelvétel
soran rakérdeztek arra, hogy megtudjak-e a serdiilék osztani 6romeiket a barataikkal, vagy, hogy
problémaikat meg tudjak-e besz€lni, segitenek-e a barataik, ha sziikséges. Elmondhato, hogy a
serdiilok tobb mind fele azt 4llitja, hogy teljes mértékben elmondhatja a problémait, éromeit,
valamint segitenek rajta a baratai. Koriilbeliil egynegyede a valaszadoknak olyan kortars
kapcsolataik vannak, hogy el is mondhatjak, de nem is. Tehat nem annyira bizalmasak e kortars
kapcsolatok. Illetve elmondhatd, hogy a serdiilék kevesebb mind egynegyede rendelkezik csak
olyan kortarskapcsolattal, amelyben nincs helye a bizalomnak. Osszességében elmondhato, hogy
a serdiilok nagy részének bizalmas kortarskapcsolataik vannak, ami pozitivumnak szamit

2. Szubjektiv egészségi allapot

A tovabbiakban a tarsas tdmogatasnak az egészségi allapottal vald Osszefiiggését vizsgalom.
Elséként a serdiilok szubjektiv egészségi allapotanak megoszlasat mutatom be.

1 A HBSC - kutatasban 3 kiilon kérdés volt a baratokkal vald kapcsolattartast illetden. Az adatok sszehasonlitasa
érdekében a 3 kérdést egy abran tiintetem fel. Illetve a kérdések valaszlehetdségein Osszevonta az adatok
Osszehasonlitasa, atlathatosaga végett.
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9.4abra: Szubjektiven megitélt egészségi allapot a nemzetkozi mintaban (%)
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A serdiil6koru fiatalok tobbségének az egészségi allapota megfeleld, hiszen még ebben az
idészakban egészségesnek mondhatjuk Oket. A fenti dbran évekre lebontva lathat6 a serdiilok
szubjektiven megitélt egészségi allapota. Elmondhatd, hogy az évek elteltével enyhén novekedett
azoknak a serdiiléknek az aranya, akiknek kivald a szubjektiven megitélt egészségi allapota,
illetve csokkent azoknak a serdiiloknek az aranya, akiknek rossz az egészségi allapota.

Feltételezem, hogy akiknek nincsenek bizalmas kortarskapcsolataik, azoknak rosszabb az
egészségi allapota.

A hipotézis vizsgalatakor a bizalmas kortarskapcsolatokat két mutatoval mérem: a kozeli
baratokkal vald kapcsolattartas gyakorisagaval, illetve azzal, hogy a valaszadd szamithat-e
barataira gondok esetén. Mindkét mutatot Osszevetem az egészségi allapottal a nemzetkozi és a
roméniai mintan.
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1. tdbldzat: Az egészégi dllapot dsszefiiggése a kortdarskapcsolat meglétével 2018-ban a
nemzetkozi mintdaban. Kereszttabla-elemzés

A kapcsolattartas gyakorisaga a kozeli baratokkal

L,y Teljes

Egészscgi allapot Naponta sorszz’tjzalék
Soha Hetente Naponta . .
tobbszor

Kivalé 8,3% 15,1% 22,2% 54,5% 100%
Jo 7,8% 15,4% 24,4% 52,4% 100%
Megfelelé 8,2% 16% 22,6% 53,1% 100%
Rossz 10% 14% 19,2% 56,9% 100%
Teljes 8,1% 15,3% 23,3% 53,3% 100%
Chi — négyzet: 169,736%, p = 0,000

A fenti tablazat az egészségi allapot és a kortarskapcsolatok meglétének dsszefliggését abrazolja.
Elmondhat6, hogy azok a serdiilok, akik naponta tobbszor talalkoznak a barataikkal, azoknak
nagyobb valdszinliséggel jobb az egészségi allapotuk, illetve, akik kevésbé talalkoznak, azoknak
rosszabb az egészségi allapota. E mellett az is megéllapithatd, hogy nincs lineéris 0sszefiiggés az
egészségi allapot és a kortarskapcsolatok megléte kozott, mivel azoknak is lehet rossz az
egészségi allapota, akik napi szinten talalkoznak a barataikkal. Osszességében elmondhato, hogy
jelentds szignifikans Osszefiiggés mutathato ki az egészségi allapot és a kortarskapcsolat megléte
kozott (p = 0,000).

2. tablazat: Egészségi allapot milyensége a tamogato kortarskapcsolatok megléte szerint
2018-ban a nemzetkozi mintaban. Kereszttabla-elemzés

o Baratai segit_enek gondok esetén _ Teljes

Egészségi allapot Egyéltalin nem Igen is, !’neg nem Teljes mertekben sorszazalék
is igen

Kivalo 13% 25,6% 61,4% 100%
Jo 12,8% 35,6% 51,6% 100%
Megfelelé 16,3% 41% 42,8% 100%
Rossz 25,7% 35,9% 38,4% 100%
Teljes minta 13,5% 32,6% 53,8% 100%
Chi — négyzet: 4617,1952, p = 0,000

A fenti tdblazatban lathato az egészségi allapot és a bizalmas kortarskapcsolatok meglétének
Osszefiiggése. Elmondhat6, hogy azoknak a serdiiloknek, akiknek segitenek teljes mértékben a
barataik, azok nagyobb valdszintliséggel rendelkeznek kivald egészségi allapottal, mint azok,
akiknek gondok esetén nem segitenek a barataik, tehat kapcsolatszegények. Illetve azoknak a
serdiildknek, akiknek nem segitenek a barataik, azoknak nagyobb valdsziniiséggel rosszabb
egészségi allapottal rendelkeznek. Osszességében jelentSs linearis, szignifikdns Osszefiiggés
mutathato ki az egészségi allapot és a bizalmas kortarskapcsolat megléte fiiggvényében (p =
0,000).

3. Elettel val6 elégedettség

Az ¢lettel valo elégedettség az életmindség fontos mutatdja. Mivel serdiillékorban a
kortarskapcsolatok egyre fontosabba valnak, az élettel valo elégedettséget donté mértékben
befolyasolhatjak.
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Feltételezem, hogy azok a serdiilok elégedettebbek az életiikkel, akiknek vannak bizalmas,
segit6 kortarskapcsolataik.

A HBSC-kutatasokban az élettel vald elégedettséget egy 0 és 10 kozotti terjedelmt, 11-pontos
skalan mérték. Az elemzés soran ennek az atlagértékeit hasznalom.

Az alabbiakban a serdiilok élettel valo elégedettségének mértéke keriill bemutatisra a
varianciaanalizis (ANOVA) modszer segitségével. Az életelégedettségre feltett kérdés
valaszlehetOsége egy skala volt, mely szerin 1-10 kozott tudtdk bejelolni a serdiilok az
elégedettségi szintjiiket (1 — lehetd legrosszabb élet, 10 — lehetd legjobb élet).

3. tablazat: Az élettel valo elégedettség atlagertéke (0-10 kozott) a bizalmas
kortdarskapcsolatok megléte szerint 2018-ban a nemzetkézi mintaban®

Problémait

Kijelentéssel valé ro en’ml . Lo ; Meg tudja osztani 6romeit
L, ., megbeszélheti Baratai segitenek .

egyetértés mértéke L. baratival

barataival
. IZZZe‘Z‘IsIgg Atlag Szords Atlag Szords Atlag Szords
Nem ért egyet 7,43 2,254 7,45 2,306 7,42 2,282
Egyet is ért, nem is 7,44 1,869 7,33 1,870 7,34 1,915
Egyetért 7,96 1,809 8,06 1,783 7,95 1,809
Atlag a teljes 7,74 1,922 7,74 1,922 7,74 1,922
mintaban

Eta — ne N 22 =

Eta - négyzet: 0,018, p = 0,000 Eta— négyzet: 0,033, p = 0,000 otgoo négyzet: 0,022, p

A fenti tablazat bemutatja, hogy 2018-ban a serdiilék a bizalmas kortarskapcsolatok megléte
szerint mennyire elégedett az ¢életével. Azok a serdiilok, akik a problémaikat teljesen meg tudjak
beszélni a barataikkal, azok elégedettek az €letiikkel, mint azok, akik nem tudjdk megbesz€lni a
problémakat. Tovabba azok a serdiilok is elégedettebbek az életiikkel, akiknek a barataik teljes
mértékben segitik Oket. Illetve azok a serdiilok, akik meg tudjék osztani 6romeiket a barataikkal
azok is elégedettebbek az életiikkel. Tehat Gsszességében elmondhatd, hogy azok a serdiilékoru
fiatalok, akiknek olyan kortarsai vannak, akikkel meg tudjak beszélni a problémaikat vagy meg
tudjak osztani az oromeiket, azok elégedettek az életiikkel, mint azok, akiknek nincsenek
bizalmas kortarskapcsolataik, igy jelentds szignifikans kiilonbség mutathat6 ki (p = 0,000).

4. A rossz hangulat el6fordulasa

e r

Rossz kozérzet, hangulat, mint a mentalis egészség jellemzdjét vizsgalva arra vagyok kivancsi,
hogy mennyire nyomja rd a bejegét a mentalis egészségre az, hogy a serdiiloknek vannak-e

bizalmas kortarskapcsolataik. A kérddivben a mentalis egészség témakorében voltak felsorolva
tiinetek, amibdl az egyik a rossz hangulat volt.

2 Az adott kérdés valaszlehetSségeit dsszevontam, annak érdekében, hogy értelmezhetSbb és atlathatobb legyen a
tablazat.
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10.4bra: Rossz hangulat eléfordulasi gyakorisaga a nemzetkozi mintaban (%)

2018 85 | 108 [Wi25 205 - ms
2014 72 [ 102 [VIL9 206 s
2000 66 96 [NIL7 214 s
2006 71 | 101 [VE23 216 S s
2000 63 101 [ 126 225 - ws

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Minden nap Hetente tobbszor Hetente Havonta egyszer ~ m Ritkan vagy soha

A fenti abran lathato, hogy a serdiiléknek milyen gyakran van rossz kozérzetiik az évek soran.
Lathato, hogy az évek eldrehaladtaval n6tt azoknak a serdiildknek az ardnya, akik napi szinten
atélik a rossz hangulatot. Tovabba elmondhato, hogy a serdiilok fele az évek soran nagyon ritkan
vagy soha nem ¢lik at a rossz hangulat allapotat. A serdiilok kevesebb mind fele azért heti
rendszerességgel atélik a rossz kozérzet allapotat.

Hipotézisek vizsgalata

Feltételezem azt, hogy akiknek nincsenek bizalmas kortarskapcsolataik, azok gyakrabban
szamolnak be rossz a hangulatrol.

4. tabldzat: Rossz hangulat gyakorisaga a kortarskapcsolat megléte fiiggvényében 2018-
ban a nemzetkozi mintaban

Rossz hangulat el6fordulasi gyakorisaga .
Kapcsolattartas Teljes
gyakorisaga a ) Hetente Hetente sorszazalék
kozeli baratokkal | Minden nap ¢6bbszir eqyszer Havonta Soha
Soha 9,3% 9,5% 11% 18% 52,3% 100%
Hetente 7,4% 9,8% 12,4% 20,9% 49,5% 100%
Naponta 7% 10,1% 12,9% 22,3% 47,8% 100%
Naponta tobbszor 9,3% 11,8% 13,2% 20,8% 44,8% 100%
Teljes minta 8,5% 10,9% 12,8% 20,9% 46,8% 100%
Chi — négyzetet: 833,8652, p = 0,000

A fenti tablazatban lathatd, hogy a kozeli kortarskapcsolatok megléte Gsszefiigg a rossz
hangulattal a serdiilok korében. Azok a serdiilok, akik napi rendszerességgel tartjak a kapcsolatot
a barataikkal, azoknal ritkdbban vagy soha naluk nem jelentkezik a rossz hangulat érzése. De
ennek ellenére az is elmondhat6, hogy azok, akik soha nem tartjdk a kapcsolatot a kortarsakkal,
azok fele se él 4t rossz kdzérzetet. Osszességében elmondhatd, hogy szignifikans, de nem lineéris
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Osszefliggés észlelhetd a kozeli kortarskapcsolatok és a rossz hangulat gyakorisaga kozott (p =
0,000).

6. Osszefoglalé

Osszegzésképp a HBSC—kutatas adatinak longitudinalis feldolgozasa 4ltal, illetve a romaniai
minta feldolgozasa sordn a kovetkezdket lehet elmondani: az évek eldrehaladtaval batran
kijelenthetd az a tény, hogy nétt azoknak a serdiiloknek az aranya, akiknek barataik vannak,
illetve csokkent azoknak az ardnya, akik egyaltalan nem rendelkeznek baratokkal. Emellett a
kortarsakkal valo taldlkozds gyakorisaga is megnovekedett, kivételt képeznek a 2018-as
eredmények, hiszen ekkortdl megndvekedett az online tér hasznélata a kapcsolattartas érdekében.
A serdiilék egyre nagyobb ardnyban 1étesitenek bizalmas kortarskapcsolatokat, ezaltal a szocialis
tdmogatottsagot novelik. Az eredményeink feldolgozdsa soran fény deriilt arra, is hogy a
kortarskapcsolatok megléte hogyan hat az egészségi allapotra, az élettel valo elégedettségre és a
mentalis jollétre. Elmondhatd, hogy jelentds szignifikdns Osszefliggések mutathatéak ki e
valtozok kozott. Meger6sithetd az a kijelentés, hogy azok a serdiilok, akiknek bizalmas
kortarskapcsolataik vannak, azok jobb egészségi allapottal, jobb mentalis egészséggel
rendelkeznek, illetve elégedettebbek az életiikkel.

Végezetiil a hipotézis vizsgalat eredményei alapjan elmondhatd, hogy a feltételezések
beigazolodtak. Azok a serdiilk, akiknek vannak bizalmas, segitd kortars kapcsolataik, azoknak
jobb az egészségi allapota, elégedettebbek az életiikkel, illetve ritkabban szadmolna be rossz
mentalis egészségrol.
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INFO ABSTRACT

Md Masud Rana _ Background: Energy poverty refers to a household's inability to obtain the
masudranal076.mr@gmail.com ooty and materially required level of energy services in the home. Energy
poverty is a crucial health concern in Europe, and its prevalence has commenced
in many European countries since the economic crisis in 2008 and escalated due

Energy poverty to the long-term impact of Covid-19 and the Russia-Ukraine war.

Health outcomes Aim and Objectives: This systematic review aims to examine the energy poverty-

Physical health induced health effects in Europe. The objectives include gathering the latest

Mental health relevant data at the EU level and measuring the health outcomes considering

Well-being various determinants.

Europe Methods: A systematic review method is used following the Preferred Reporting
Items for Systematic Review and Meta-Analysis Protocols (PRISMA-P) for
rigorous data collection. The study examined the full-text articles published
between 2014 and 2023 for the review of the energy poverty-induced health effects
in Europe.

Results: A total of 6,129 primary studies were identified, but only 18 of them met
the criteria for final inclusion. Energy poverty affects people’s physical and mental
health and well-being negatively. It significantly increases the risk of
cardiovascular and respiratory diseases, excess winter mortality, poor mental
health, and well-being, etc. The population from Mediterranean and south-eastern
European countries is mostly affected by energy poverty compared to northern and
central European countries.

Conclusion: Energy poverty prevalence is higher among women, the elderly,
single-parent families, the unemployed, people with low incomes, and households
with disabled and long-term ill people. The bi-directional complex association
between energy poverty and health should be further assessed to address the issue
and minimize the impact considering the priority of vulnerable people, energy
markets, and national and regional policies.

Keywords:

Introduction

Energy poverty is the household’s inability to secure a requisite (socially and materially) level of
energy services in the home (Polimeni et al., 2022; Carrere et al., 2021; Oliveras et al., 2020;
Recalde et al., 2019; Bouzarovski, 2014). When the energy expenditure consumes a high portion
of the income from consumers or they need to reduce energy consumption in homes that
negatively affect their health and well-being, then energy poverty occurs (European Commission,
n.d.). Energy expenditure, household incomes, high energy prices, energy efficiency, and resident
behaviours are considered the major determinants of energy poverty (Ambrose, 2015; Balfour &
Allen, 2014; Hills, 2011; Liddell & Morris, 2010). But there is controversy in defining both
energy poverty and fuel poverty. In this regard, Li et al. (2014) argued that energy poverty
concentrates on addressing basic energy accessibility issues, whereas fuel poverty focuses on
affordability. However, the European Union’s Energy Poverty Observatory (EPOV) did not
finally clarify energy poverty bluntly rather intended to contribute to a common understanding
by measuring energy poverty with consensual and expenditure-based indicators (Thema &
Vondung, 2020). One indicator is whether the households can adequately warm their homes, and
another is whether the energy expenditure is more than double the national median. This study
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uses the EU Energy Poverty Observatory (EPOV) approach and does not explicitly define energy
poverty.

Nexus Between Energy Poverty and Health

The Sustainable Development Goals (SDGs) of the United Nations mentioned the connection
between energy and health with "Good Health and Well-being" (SDG 3) and "Affordable and
Clean Energy" (SDG 7), intending to achieve the goals jointly (World Health Organization,
2014). The increasing need to combat non-communicable diseases require complicated
interventions which are contributing to the higher energy demands (World Health Organization,
2014), therefore, access to clean energy is obligatory to maintain or improve people’s health (Lin
& Okyere, 2020). Nevertheless, energy poverty exerts a significant influence on the health and
well-being of the population negatively (Bosch et al., 2019; Mari-Dell’Olmo et al., 2017;
Poortinga et al., 2017; Thomson et al., 2017; Csiba et al., 2016; Marmot Review Team, 2011,
Liddell and Morris, 2010). The reciprocal relationship between energy poverty and health is
considered complex and plays a crucial role throughout the bi-directional process. The vicious
cycle commenced and energy poverty is caused by low incomes, high energy prices, low energy
efficiency, and high health expenditures due to poor health status, and energy poverty is also
capable of creating poor health and educational status (Oum, 2019; Primc et al., 2019). Polimeni
et al. (2022) clarified this with the example that if an individual has inadequate heating, cooling,
or refrigeration ability, he or she is highly vulnerable to illness. And when that individual gets
sick and is unable to work, he or she will not be capable of earning money for the required energy.
Furthermore, energy poverty has a detrimental effect on household expenditures and income
while the energy poor tend to be at risk in times of increasing fuel prices. Legendre and Ricci
(2015) found a correlation between energy poverty and health, with fuel-poor populations likely
to have worse health status than non-fuel-poor populations. Low temperatures, unaffordability of
energy services, and poor dwelling conditions are associated with higher health risks including
excess winter mortality and morbidity rates (Polimeni et al., 2022; Thomson et al., 2017; Fowler
etal., 2015; Marmot Review Team, 2011; Liddell & Morris, 2010), respiratory diseases (Polimeni
etal., 2022, Recalde et al., 2019; Lacroix & Chaton, 2015; Liddell and Morris, 2010; Gilchrist et
al., 2009) and cardiovascular diseases (Polimeni et al., 2022; Recalde et al., 2019; Stone et al.,
2010), suppressed immune system (Polimeni et al., 2022; Oliveras et al., 2021b), and poor mental
health, poor wellbeing, stress, anxiety, and depression (Mohan, 2022; Polimeni et al., 2022;
Thomson et al., 2017; Rademaekers et al., 2016; Hernandez et al., 2016), lower life satisfaction
(Druica et al., 2019; Boomsma et al., 2017), children’s poor wellbeing and resilience, and low
educational attainment (Oliveras et al., 2021a; Marmot Review Team, 2011), etc.

Energy Poverty Prevalence in the World

Worldwide, about 733 million people still face a lack of electricity, and 2.4 billion people use
fuelwood or traditional biomass sources for cooking and heating (The World Bank, 2023). The
World Bank also estimated that 670 million people would remain without electricity by 2030.
The World Health Organization carried out a review of 14 developing countries, including 11 in
sub-Saharan Africa, and the results showed that about 25% of sub-Saharan health facilities had
no access to electricity, whereas only 28% of health facilities and 34% of hospitals had reliable
electricity. (Adair-Rohani et al., 2013).

36



Pan et al. (2021) analysed the annual data of 175 countries from 2000-2018 and found the
harmful outcome of energy poverty on public health. The study also indicated the influence of
living standards as a means of affecting health. The econometric analysis using a household
survey over the period of 2012-2016 conducted by Zhang et al. (2019) confirmed that energy
poverty has discrepant effects on health in China. Likewise, Oum (2019) used the Economic
Consumption Survey and found that household health status is negatively associated with energy
poverty in Lao PDR. Liddell (2008) revealed that infants who live in energy poverty tend to visit
healthcare facilities more. Lin & Okyere (2020) found that energy poverty increases the likelihood
of unhealthy mental health in Ghana. Additionally, a cross-sectional study by Churchill et al.
(2020) found that fuel poverty diminishes individual well-being drastically. Similarly, Welsch
and Biermann (2017) also revealed that the higher price of energy also reduces well-being.

Energy Poverty Prevalence in Europe

Energy poverty is a critical issue in the EU (Polimeni et al., 2022; European Commission, n.d.;
Robi¢ & Anci¢, 2018), as it mainly affects households. Around 35 million of the EU population
were unable to keep their homes adequately warm in 2020 (European Commission, n.d.).
Furthermore, southern European countries' population share is higher among those who are
unable to warm their homes adequately in 2021 (Fleck, 2022).

Oliveras et al. (2021b) claimed that the economic crisis in Europe that began in 2008 affected
the structural determinants and drivers of energy poverty directly. As a result of this, cutbacks in
spending measures could have forced energy-vulnerable households to end up in energy poverty.
In addition, Karanikolos et al. (2013) argued that the combination of fiscal austerity, weak social
safety net, and economic shocks eventually appears to exacerbate Europe’'s health and social
crises, despite recessions posing health risks.

Energy poverty is most prevalent in the Mediterranean and eastern European countries,
whereas south-eastern European countries are more vulnerable due to governmental instability,
poor incomes, infrastructure, and housing quality, and the northern part of Europe faces energy
poverty because of high energy prices, poor incomes, and energy inefficiency (Oliveras et al.,
2021b; Bouzarovski et al., 2021). Lack of adequate heating systems and poor housing quality
constituted the higher prevalence of energy poverty in Mediterranean countries of southern
Europe (Bouzarovski, 2014). In south-eastern European countries, 12.6% (20.95% in 2012) of
the population experienced energy poverty compared to northern and central European countries
where the energy poverty rate was 3.5% (2.1% in 2012) in 2016 (Oliveras et al., 2020). Oliveras
et al. (2020) further explained that the root causes of energy poverty—structural vulnerabilities—
were revealed by the economic crisis mostly in south-eastern European countries. Although
southern European countries have mild winters and warmer summers, they have high
unemployment rates and high in-work poverty rates, weak social safety nets, poorly insulated and
unheated homes, and less active energy markets moreover higher domestic energy prices than the
EU (Recalde et al., 2019; Csiba et al., 2016). Also, socially, the increased prevalence of energy
poverty affects the elderly, single-parent families, the unemployed, people with low incomes, and
households with disabled and prolongedly ill people more (Gillard et al., 2017; Adam and
Monaghan, 2016; Hernandez, 2016; Csiba et al., 2016; Bouzarovski, 2014).
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Impact of the Russia-Ukraine War on Energy Poverty in Europe

The annual supply of European energy reached 25%, and 40% of oil and gas came from Russia
(Korosteleva, 2022; European Commission, 2022) as Russia accounted for 13% of world oil
production and 17% of gas production (BP, 2021). Central-eastern and north-eastern European
countries were the most dependent on the Russian gas supply. However, the oil embargo imposed
by the EU caused a switch to substitute supplies of oil, triggered a surge in energy prices, and
fuelled inflation. The effect of Russia's invasion of Ukraine led Russia, as the EU’s largest
provider of petroleum oils (26.0%) in the first quarter of 2022, to drop its share (9.9%) in the
fourth quarter of 2022 due to several sanctions by the European Union. Also, the imposed
sanctions dropped Russia’s (its largest supplier) natural gas supply to the EU from 31.3% in the
first quarter to 15.8% in the fourth quarter of 2022 (Eurostat, 2023). The dependency of the EU
on Russia for energy supply is in crucial challenge due to the Ukraine-Russia war. Hence, the
price of natural gas rose from 20 to 80 €/ MWh between February 2021 and 2022, along with a
surge of up to 180 €/MWh which is increasing the electricity prices as well (Osicka, 2022).
Additionally, the customer’s electricity prices are 35% higher in 2022 than the previous year,
and these escalated energy prices, in addition to the effect of the COVID-19 crisis and the worse
impact of the Russia-Ukraine conflict in 2022 create a staggering situation for many EU citizens
(Eurostat, 2023). As a result, heating homes in winter becomes a huge challenge, as EU citizens
need natural gas or alternative sources of energy for that. Therefore, the probability of increasing
energy poverty in European countries is thriving over time and posing a huge threat to poor
individuals and households in terms of heating their homes and cold-related health risks.
Considering the growing severity of this issue, there is no such review that thoroughly investigates
the energy poverty-induced health effects, considering all measurable health outcomes, in the
entire EU. Consequently, it is vital to recognize the health effects as a whole and figure out the
healthcare needs in Europe to minimize the impact of it. Therefore, this systematic review intends
to fill the literature gaps and identify, evaluate, and summarize the empirical findings of all
relevant and latest individual studies on the health effects due to energy poverty in Europe.

Methods

This systematic review aims to gain a comprehensive insight of the latest existing literature on
the relevant topic. Hence, a systematic literature review method is used in accordance with the
Preferred Reporting Items for Systematic Review and Meta-Analyses (PRISMA). A systematic
protocol using the Preferred Reporting Items for Systematic Review and Meta-Analysis Protocols
(PRISMA-P) checklist (Mohar et al., 2015) is developed considering different stages. The search
strategy and selection criteria are based solely on the research objectives. Therefore, only relevant
articles were considered as the sources of the studies that were carried out for a period of about
10 years through the electronic search.

Databases: The articles were systematically screened from three online databases: PubMed, Web
of Science, and ScienceDirect.

Time Frame: Articles published online on or after January 1, 2014, until February 28, 2023, were
included.

Search Strategy: The search terms included: ‘Energy poverty’, ‘Fuel poverty’, ‘Energy Crisis’,
‘Health’, ‘Mental health’, ‘Mortality’, ‘Illness’, ‘Well-being’ ‘EU’, ‘European Union’ and
‘Europe’.
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Inclusion and Exclusion Criteria:

Table 1: Inclusion and Exclusion Criteria for Literature Selection

Inclusion Criteria

Published online on or after January 1, 2014 until
February 28, 2023
Ilustrates research only in European countries

Article describes energy poverty (energy crisis, fuel
poverty, fuel crisis) and has proper methodological
approach and result outcomes

Article describes impact on health; health outcomes,
health services in result section

Article published in academic journal and from
reliable and verified sources

Exclusion Criteria

Published online before January 1, 2014 and after
February 28, 2023

Illustrates research that does not take place in Europe
or European countries

Article describes energy crisis concepts only in
introduction but not in goal statement, methods and
result sections

Articles focus on non-human species

Books, book chapters, articles in media, printed
sources

Selection Process: Academic articles based on Europe or European countries were selected. In
consideration of inclusion, only articles in English were considered because of their acceptability

to all users.

!

= Articles Identified from Databases Searched: Web of Science,

§ Database search; n=6129 E SecienceDirect, PubMed

g !

= _ :

Articles after Duplicate E Duplicates Removed; n=1758

removed; n=4371

=]

£ ]

L ] ) Articles Removed; n=3919

Articles Screened by Title, E Excluded: Articles were not in English;

Remaining; n=452 Did not meet inclusion criteria

4

Articles Screened by Abstract.
Remaining, n=48

Eligibility

4

Articles Screened by Full text.
Remaining, n=54

|

Included

Eventually Article Included;
n=18

Articles Removed; n=404
Excluded: Did not meet inclusion
criteria; Geographic barrier; Not
original; No methodological approach

Articles 1dentified through other
sources (manual searching through
reference lists); n=6

Articles Removed; n=35
Excluded: Did not meet the inclusion
criteria; Unclear goal statement, results
and methods
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Figure: PRISMA-P Flow Diagram of Study Selection

No restrictions were placed on population type (i.e., all human studies were eligible for inclusion).
Additional records were identified via manual searches, and a snowball search was conducted
from the reference lists of the literature that met the inclusion criteria to ensure the thoroughness
of peer-reviewed studies.

Screening and Eligibility: The duplication of studies has been removed from the screening
process. A set of clear inclusion and exclusion criteria has been applied (Table 1). The title and
abstract of each article were inspected according to those defined criteria. The selected articles
met the inclusion criteria and proceeded to the next level, and the rest of the articles were
excluded. After that, the articles are evaluated for relevance, eligibility, and quality. The screening
process with the full-text articles is completed twice to resolve any conflicts.

Data extraction and Analysis: A total of 54 full-text articles were investigated, considering
inclusion and exclusion criteria. Only 18 articles fully met the inclusion criteria for the final
review, from which methodological approach, study design, sample size, results, type and unit of
analysis, health outcomes and related variables and measurements, and major findings were
extracted. The health issues and health outcomes due to energy poverty are extracted thematically
if the articles focus on them within the goal, methods, and result sections.

Results

Study Characteristics

A total of 6,129 publications were identified. Among those, 4371 were selected for next-stage
screening, and 1758 were found to be duplicates. After that, title screening was conducted, and
452 articles remained, whereas 3919 articles were excluded due to unmet inclusion criteria. Only
48 articles were assessed for the full-text review after excluding 404 articles based on the selected
criteria. Eventually, 18 articles were included in the final review. The overview and general
characteristics of the included studies are depicted in Table 2.

Table 2: General Characteristics of the Studies

Geo-
Study Authors Stu_dy graphic Study Design Population Sample Size
Period
Focus
Oliveras et al. . . Residents of the city of
(2020) 2016 Spain Cross sectional Barcelona 3519
Thomson et al. 2012 EU 32 Cross sectional 18 years and over 41,560
(2017)
l. . .
(Czaor;r)e e a 2016 Spain Cross sectional Southern European 5078
Oliveras et al Children under 15 years
"] 2016 Spain Cross sectional old with asthma in | 481
(2021a)
Barcelona
1740023
Sharpe et al. Cross-sectional ecological | English  people  with . .
(2019) 2011-2017 | England study asthma, COPD, CVD hospital admission
cases
Structured Equation | Occupants  of  social
Sharpe et ~al. 2012-2014 | UK Modelling and Goodness | housing properties in the 671
(2015) . Households
of Fit UK
Oliveras et al. | 2007; European Quality of Life .
(2021b) 9012-2016 EU 27 Surveys 27 EU countries 95940
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Z%Cfg;e et al. 2013 EU 27 Observational study 27 EU countries N/A
Panel Autoregressive
Polimeni et al. Distributed Lag models & .
(2022) 2003-2020 | EU 27 Generalized Ridge 27 EU countries N/A
Regressions
Boemi and Low-income households
Papadopoulos 2012-2015 | Greece Longitudinal study . 491
mainly from North Greece
(2019)
Druica et al. 2016 EU 13 Survey 13 European countries 19,598
(2019)
Mohan (2022) 2007-2016 | Ireland Longitudinal study Parents of young children | 8568 Families
Z%Sf:) et al | o014 EU29 | Cross-sectional Aged 16 and over 195,643
Boomsma et al Social housing residents in
" | 2017 UK Survey South West England aged | 536
(2017)
45 years or older
. . Resi f isak
Robi¢ & Anci¢ . Field visits and a phone e3|den_ts 0 Sisa 394
2018 Croatia Moslavina County,
(2018) survey . Households
Croatia
. Individuals living in coal-
Sokolowski et 2020 Poland Survey dependent  region of | 1,735
al. (2020)
Poland
Kahouli (2020) | 2020 France Longitudinal study Individuals of France 29,681, . 122,328
observations
Lacroix & . . Individuals 16 years and 8,000~ ordinary
2015 France Econometric analysis . households, or
Chaton (2015) above in France
22,000 people

The countries that published the most articles were Spain, France, and the UK. A few studies have
been carried out in central European countries. In addition, a significant number of studies have
been done considering whole European countries but most of the studies had a limited
geographical scope and explored a small area. One-third of the studies have a cross-sectional
design, while five are based on surveys along with three longitudinal studies. The study
populations covered all age groups, including individuals, households, families, hospital
admission cases, and observations.

Health Outcome Measures

Health-related outcomes measured because of energy poverty in the EU are mentioned below:
Health-related outcomes consist of self-reported health, mortality, and morbidity rates, having
domestic injuries, chronic COPD and CVD, having a myocardial infarction or stroke, asthma and
chronic bronchitis; having arthrosis, arthritis, and rheumatism; allergies; migraine or frequent
headaches; being overweight, diabetes; having a respiratory illness; and prolonged health risks.
Furthermore, the outcome focuses on mental health, stress, anxiety, depression, well-being,
quality of life, life satisfaction, etc. Nevertheless, it’s not limited but includes hospitalizations,
contacts with other health services, emergency services, unmet medical needs, medication use,
etc.
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Table 3: Health Related Outcome Measures and Summary Findings

Authors

Health Related Outcome Measures

Summary Findings

Oliveras et al.
(2020)

Health status; Health Services Utilization;
Medication Use

EP has strong association with worse health status along
with higher health services and medication use in
southern European urban contexts.

Thomson et al.
(2017)

Physical and mental health; well-being

Uneven concentration of EP with eastern and central
Europe are worst affected, and cases of poor health and
well-being amongst the energy poor populations and
health disparities.

Carrere et al.
(2021)

Self-perceived health; Asthma; Chronic
Bronchitis; Depression and anxiety

Prevalence of self-perceived poor health status, poor
mental health, asthma, chronic bronchitis, and
depression and anxiety.

Oliveras et al.
(2021a)

Physical health; Well-being; Mental

health; Asthma; Overweight

Children’s poor mental and physical health with more
cases of asthma and overweight.

Sharpe et al
(2019)

Asthma, chronic obstructive pulmonary
disease (COPD) and cardiovascular
disease (CVD); Emphysema & chronic
bronchitis

Higher hospital admission rates for asthma, COPD,
CVD with greater energy efficiency levels at the national
and local level.

Sharpe et al
(2015)

Fuel poverty behaviours; Risk of mould
contamination; Family health

Risk of mould contamination increased by fuel poverty
behaviours, and impacted family health.

Oliveras et al.
(2021b)

Physical health; Mental health; Well-
being

EP affected more in countries with higher structural
vulnerability and women during economic crisis; worry
about debt, stigma and housing insecurity.

Recalde et al.
(2019)

Excess winter mortality

South-east European countries possess high structural
vulnerability of energy poverty with risk of excess
winter mortality along with respiratory illness.

Polimeni et al.
(2022)

Self-perceived health; Current health

expenditures

Self-perceived health considered as very bad due to
current health expenditure, and inability to keep the
homes warm in long-term.

Boemi and
Papadopoulos

(2019)

Health status; Wellbeing; Quality of life

Poor health and well-being with low quality of life
during economic crisis and energy efficiency has
profound impact on that.

Druica et al.
(2019)

Life satisfaction; Health status; Health
related socio-economic status

EP has huge impact on less life satisfaction
socioeconomic status in central and eastern European
countries but less contribution in poor health status, and
interventions on EP improve feelings about life.

Mohan (2022)

Maternal depression; paternal depression;
mental health; thermal discomfort

EP increases the chances of having depression in parents
with thermal discomfort.

Bosch et al. (2019)

Health status

Prevalence of fuel poverty and poor health among low-
income population especially in southern and transition
countries and renters.

Boomsma et al.
(2017)

Energy affordability; Health status; Well-
being

Cold, damp, or mould issues with affordability concerns
led to poor mental health and well-being.

Robi¢ & Ancié¢
(2018)

Health risks; Overall comfort; Quality of
life

People affected by EP have adverse impact on health and
well-being with inadequate living conditions.

Sokotowski et al.

Musculoskeletal outcomes;

Substandard housing exposes poor musculoskeletal and

(2020) (cjziisr::;;/:scular diseases;  respiratory cardiovascular outcomes.
Kahouli (2020) Self-assessed health status; Prolonged | EP caused heightened health risks and prolonged poor
health risks self-reported health risks.

Lacroix & Chaton
(2015)

Self-reported health

Fuel poor reported poor or fair health status more than
double percentage points compare to non-fuel poor.
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Physical Health Effects Due to Energy Poverty

The systematic review yielded a total of 18 studies on the health effects due to energy poverty.
Among those, 15 studies reported negative effects on physical health. In a cross-sectional study
using self-perceived health status, Carrere et al. (2021) found that energy-poor populations are
more vulnerable to poor health status, and the prevalence of poor self-perceived health was 2.2—
5.3 times higher in the program participants compared to the non-energy poor population.
Nevertheless, most severely affected people reported poor health outcomes regardless of other
sociodemographic factors among program participants. The estimation conducted by Lacroix &
Chaton (2015) discovered a substantial association between fuel poverty and self-reported health
and the population living in fuel poverty and cold homes are impacted the most. Another cross-
sectional study by Oliveras et al. (2020) figured out the strong relationship between energy
poverty and worse health status, along with higher health services and medication use. The
authors also revealed that Barcelona’s energy poverty rate is above the EU average and most
frequently affects underprivileged social groups, women aged 65 and older, and people born in
lower-middle-income countries. The strongest link was identified in women with respiratory and
cardiovascular diseases and men with domestic injuries. They also measured the impact on self-
reported chronic morbidity and established that energy poverty caused high blood pressure,
myocardial infarction and stroke, chronic bronchitis, arthrosis, arthritis, rheumatism, asthma,
allergies, migraine, and diabetes. Furthermore, Sharpe et al. (2019) analyzed data on emergency
hospital admissions for asthma, chronic obstructive pulmonary disease (COPD), and
cardiovascular disease (CVD) and found that household energy efficiency is responsible for
hypertensive heart disease, acute stroke, and ischemic heart disease. The hospital admission rates
further impacted by housing type, tenure status, low winter temperature, and rural residency.
Although health outcomes can be improved by energy efficiency measures, lower ventilation rates
influence indoor air quality and escalate the risk of disease like asthma.

Moreover, energy poverty is responsible for long-term health risks (Kahouli, 2020). Polimeni
et al. (2022) indicated that people's inability to keep their homes warm due to arrears on utility
bills impacts self-perceived health as bad or very bad in the long run. The authors also pointed
out that the energy import dependency, number of heating days, and utility bill arrears had short-
term effects on current health expenditures and the inability to keep the home warm. Hence,
present health expenditure poses a risk to self-perceived health as bad and very bad and the
number of heating days in the long run. Sokotowski et al. (2020) illustrated that people who live
in substandard housing are more exposed to poor musculoskeletal and cardiovascular outcomes.
In addition, the energy poor who use a coal or wood stove in an apartment have a greater chance
of developing respiratory disease compared to people connected to district heating. The people
with inadequate basic energy services, inefficient heating systems, no thermal insulation, and
inadequate living conditions because of energy poverty reported poorer health circumstances
(Robi¢ & Anci¢, 2018). Boomsma et al., (2017) showed that households with inadequate warm
conditions, trouble paying energy costs, and damp, cold, and mould issues face adverse impacts
on population health.

In a cross-sectional study, the authors found unequal distribution of self-reported health across
32 European countries with the highest rate within eastern and central European countries. Also,
the negative consequences of energy poverty were higher among energy-poor individuals,
women, and the elderly (Thomson et al., 2017). Recalde et al. (2019) pointed out the association
between the high structural vulnerability of energy poverty in southeast European countries and
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the risk of excess winter mortality along with respiratory illness, flu, colds, arthritis, and
rheumatism. Bosch et al. (2019) detected that fuel poor with low incomes has a higher prevalence
of reporting poor health across European countries, especially in southern and transition
countries. Oliveras et al. (2021b) also figured out that poor self-reported health status is
significantly associated with energy poverty, and populations from Mediterranean and Eastern
European countries and women pose higher risks. Sharpe et al. (2015a) showed that one in five
people believe dampness and mould due to energy poverty affected the health of their family.
Oliveras et al. (2021a) found that energy poverty is strongly associated with children’s poor health
with more cases of asthma and being overweight. Children living in energy poverty had around
eight times more poor health in comparison with those without energy poverty. The authors also
figured out huge inequalities by socioeconomic, sociodemographic, and housing characteristics
such as single-parent families, parents’ country of birth, and household composition.

Well-Being and Mental Health Effects Due to Energy Poverty

A total of 10 studies mentioned that energy poverty impact on mental health as well as well-being.
In the largest study identified, Oliveras et al. (2021b) conducted the survey, which included 95940
samples from 27 European countries using European Quality of Life Surveys. The authors found
that energy poverty accounts for poor mental health and also for well-being due to worry about
energy bills and debt, unemployment, stigma within the community, and housing insecurity.
Similarly, Robi¢ & Anci¢ (2018) showed that energy-poor people who live in inadequate
conditions face adverse impacts on their mental health. The population living in energy poverty
poses poor emotional well-being and a likelihood of depression (Thomson et al., 2017). Oliveras
et al. (2020) also indicated that energy poverty is notably responsible for the poor quality of life,
reduced mental health and well-being. Similarly, Boemi and Papadopoulos (2019) described in
the longitudinal study that enhancing home energy efficiency has a profound impact on well-
being and quality of life. Furthermore, the survey of social housing residents in South West
England aged 45 or older found that keeping warm was caused by a kind of damp and mould
concerns and householders regarded these issues as frustrating and hopeless. Moreover,
households with cold, damp, or mould issues had much more trouble paying their energy costs,
which led to poor mental health and well-being (Boomsma et al., 2017).

Additionally, the longitudinal study conducted in Ireland with 8568 families depicted that
energy poverty increases the chance of depression in parents and parental well-being, which can
influence child development, health outcomes, and socialization ability. (Mohan, 2022). Carrere
et al. (2021) depicted that depression and/or anxiety and chronic bronchitis have the strongest
relationship with energy poverty, whereas at all levels of energy poverty intensity, depression
and/or anxiety were statistically meaningful in women compared to men. Druica et al. (2019)
indicated that energy poverty results in low self-esteem level that limits life satisfaction. Also,
dissatisfaction with socioeconomic status can decrease life satisfaction more in comparison with
poor health status. The authors further pointed out that interventions may not significantly
enhance the health status level but can affect how individuals feel about their lives. Besides,
Polimeni et al. (2022) mentioned that energy poverty increases the risk of social exclusion and
poverty in the long run.
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Discussions

The systematic review identified a few studies examining the effects of energy poverty on human
health in Europe. Altogether, 18 studies were identified, and the included studies reported a proper
connection between energy poverty and human health. More specifically, energy poverty disrupts
both physical and mental health and well-being. Self-perceived health was reported as poor as
well as mental health and well-being among energy-poor populations and households.

The inability to keep homes warm is challenging because of the increasing costs of energy,
low incomes, low energy efficiency, etc. Therefore, the risks of cardiovascular and respiratory
diseases, excess winter mortality cases along with mental health issues are increasing over time.
For instance, the excess winter mortality rate in the UK and Ireland was consistently high since
the 1980s as a result of high energy costs and low energy efficiency (Liddell et al., 2016).
Although energy efficiency interventions have a positive effect on respiratory outcomes
(Thomson et al., 2013), however, the results were found inconsistent (Maidment et al., 2014), and
it escalates the asthma rate (Sharpe et al., 2015b). While energy poverty is strongly connected
with children’s mental and physical health (Oliveras et al., 2021a), parental depression is also
deeply associated with energy poverty. In addition, the depression of parents can firmly influence
child development, learning and socializing, health outcomes, and future employment
opportunities (Oliveras et al., 2021a; Mohan, 2022). Therefore, it will be an emerging concern
for European countries soon if the children continue to suffer from energy poverty.

Along with that, women in southern European countries are enormously exposed to higher
risks of cardiovascular and respiratory diseases, and depression and/or anxiety (Oliveras et al.,
2020). Women in this region mostly do care and housekeeping jobs that are energy intensive and
require them to spend more time because of the gendered distribution of work; hence, they are
more exposed to longer periods of cold indoor temperatures. This conventional family structure
and minimal support for female employment in southern European countries could play a
significant role in this regard (Artazcoz et al., 2016). On the other hand, older people suffer from
poor mental health, poor well-being, depression, and hopelessness. Additionally, energy poverty-
induced high risk of mould contamination coupled with affordability poses risks and impacts
family health as well. (Sharpe et al. (2015a) The indirect impact of energy poverty includes social
exclusion, unemployment, reduced food consumption, housing insecurity, social stigma, learning
behavior and individual development, etc. (Xiao et al., 2021; Anderson et al., 2012; Marmot
Review Team, 2011).

The structural vulnerability to energy poverty is shaped by the socio-economic and political
circumstances of nations. (Recalde et al., 2019). The structural vulnerability differences between
south-eastern and Mediterranean countries and northern European countries and their energy-
poor people shape the impact of energy poverty significantly diversified and unevenly regardless
of types of poor health status and health outcomes. The energy dependency on Russia in addition
to the long-term impact of Covid-19 further increased the vulnerability among the population of
the EU because of high energy prices, inflation, and other influential factors due to the Russia-
Ukraine war. (Eurostat, 2023). In addition, the EU is committed to the policy concentrating on
decreasing carbon emissions and mitigating fossil fuel dependency. Nevertheless, an extensive
transition to green energy will take time and energy market volatility could negatively affect
vulnerable households, individuals, and their health because of price hikes.

Finally, the complex bi-directional association of energy poverty with health triggers energy
poor in such a way that they cannot come out of the vicious cycle because of continuous pressure
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of having low incomes, inability to warm their homes, less energy efficiency in addition to high
energy prices and high health expenditures. Therefore, this intriguing relationship should be
assessed considering national and regional policies so that policymakers can be aware of this
crucial concern while making relevant decisions and taking action.

Conclusions

Energy poverty is a crucial health issue in Europe, caused by the combination of poor structures,
structural vulnerability, low incomes, low energy efficiency, high energy prices, etc. It affects
people’s physical health and mental well-being negatively. Inadequate heating and cold homes
increase the risk of cardiovascular and respiratory diseases, excess winter mortality, poor mental
health, and well-being, etc. The energy-poor people are more exposed to energy poverty, along
with the elderly, women, single-parent families, the unemployed, people with low incomes, and
households with disabled and long-term ill people. The population from Mediterranean and south-
eastern European countries are mostly affected by the energy poverty although structural
vulnerability is uneven across European countries. It is vital to investigate further considering
national and regional policies as well as energy markets, and vulnerable people should get the
foremost priority in addressing this crisis and minimizing the impact of energy poverty.
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INFO ABSTRACT

Abdul Fahad Purpose: The aim of this study was to tell the differences in
abdulfahad98021@gmail.com o4 ginrespiratory endurance performance between smoking and non-
Keywords smoking subjects in comparison with each other according to the selected
Cardiorespiratory, Fitness, physiological special tests and to assess the ratio of sedentary lifestyles
Endurance, among the volunteers who participated. Methods: Collectively 50 students
Cardiovascular, Smoking, (25 smokers and 25 non- smokers) volunteered in this study. The
Physical- activity assessment methods: objective tests were used to measure fitness level

(YMCA 3- minute step test, Beep test, Cooper test, Voluntary Apnea test)
and level of subjective physical activity, physical health, and habitual
impressions were assessed by a questionnaire.

Results: The results of objective tests showed significant differences in
most of the cases the VVoluntary Apnea test; between the non-smoker male
(NSM, n=13) and non-smoker female (NSF, n=12) group (p<0.05), smoker
male (SM, n=13) and smoker female (SF, n=12) (p<0.01). Cooper test;
between non-smoker (NS, n=25) and smoker (S, n=25) (p=0.018), NSM
and SM (p=0.008), NSF and SF (p=0.011). Beep test; between NS and S
(p=0.003), NSM and SM (p=0.001), NSF and SF (p=0.007). YMCA step
test; between NS and S (p<0.0001), NSM and SM (p<0.001), NSF and SF
(p=0.01).

Conclusion: The results of these special tests provided us with evidence to
support our research hypothesis that smoking can cause a decline in the
physiological functioning of the cardiorespiratory system eventually
leading to reduced levels of cardiorespiratory endurance performance in
young individuals.

1. INTRODUCTION
1.1. Problem identification

Smoking is linked not just to decreased physical activity but also to reduced cardiorespiratory
fitness levels as well as leading to impaired cardiovascular fitness levels by inducing increased
amounts of fatigue, reduced physical performance, and decreased maximal aerobic capacity (Lee,
Chang, 2013).

Smoking deteriorates the myocardium’s ability to worsen blood supply, aggravates myocardial
infarction, cardiomyopathy, peripheral vascular diseases, atherosclerotic syndromes (J.H, 1995)
as well as chronic obstructive pulmonary diseases (COPD) with an age- adjusted prevalence of
15.2% among the individuals currently utilizing tobacco, 7.8% among ex-smokers, and 2.8%
among adults who have never engaged in smoking was concluded in one study (Wheaton et al.,
2019). Tobacco smoking declining globally but according to one such study by WHO it remains
prevalent the data illustrated in that study shows elevated levels of prevalence among males (21%)
in comparison with females (6%) (World Health Organization, 2019).
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Smoking has a multifaceted impact on the body’s ability to undertake physical activity and

exercise, both in the immediate term and over an extended period, smokers are more likely to get
cancer, heart diseases, and respiratory illnesses, yet in terms of physical activity and fitness,
smokers are more prone to having reduced endurance, lower level of physical prowess and
increased rates of injuries and complications (Ho et al., 2022).
Consequently, additional investigation is necessary to ascertain whether quitting smoking affects
cardiorespiratory fitness levels, which would therefore enhance health outcomes and lower the
risk of perilous diseases as well as mortality. The objective of the given study will be primarily
focused on assessing the cardiorespiratory fitness level of young individuals.

1.2. Cardiorespiratory Fitness

Cardiorespiratory efficiency is used to assess a person's physical aptitude, and its description is
the maximal capability of the circulatory and respiratory systems to transport oxygen for the
skeletal muscles during all sorts of physical activities (Myers, Kokkinos & Nyelin, 2019).
Physical fitness for health encompasses various elements including body composition, flexibility,
endurance and muscular strength, and cardiorespiratory fitness. All such mentioned elements
have been deemed to impact several health factors, including hypertension, insulin resistance, and
cardiovascular disease ailments, including osteoporosis and cancer (Garber et al., 2011).

Resting heart frequency is one of that parameters which can give information about the fitness
level objectively and can be applicable for assessing cardiovascular efficiency because in trained
persons this rate can be decreased significantly due to regular endurance training. Although many
factors can contribute to the development of cardiovascular diseases, such as genetics, lifestyle
choices, and environmental factors, regular physical activity has been consistently shown to
reduce the risk of developing these diseases and to cause an increase in fitness level (Rankovic et
al., 2010).

1.3. Pulse Rate

The pulse beat or respiratory rate variability parameters are non-invasive indicators that can be
utilized to quantify the functioning or performance of cardiac respiratory fitness (Lahiri,
Kannankeril & Goldberger, 2008). Cardiovascular disease has been predicted by pulse rate and
pulse rate variability factors. Individuals with high pulse rates and low values for heart rate
variability while at rest are more prone to the risk of developing cardiovascular illnesses (Chen et
al., 2019).

1.4. VO2 max

The measurement of maximum oxygen uptake (VO2max), which can be achieved during peak
and moderate-intensity exercise testing on a machine, outdoor, or step machine, is the accepted
indicator of cardiorespiratory fitness. The single-session step test is a less expensive, quicker, and
more accurate way to estimate cardiopulmonary function in a laboratory environment than the
maximum peak exercise test (Scott, Edward & John, 2020).

1.5. BMI (Body Mass Index)

It is well-established fact that obesity poses a significant risk to public health. However, recent
data from large observational studies suggest that cardiorespiratory fitness may have a significant
mitigating effect on the health risks attributed to obesity, potentially alleviating a majority, if not
all of the associated risks (Barlow et al., 1995). After quantitative modifications for the
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cardiovascular events predicted by body mass index (BMI) alone, it has been now well-
established that body mass index (BMI, as assessed by mass index, remains a substantial index
of cardiovascular illnesses and in particular the type 1l diabetes (Rexrode et al., 1998).

1.6. Endurance

Endurance can be termed as the prolonged physiological capability of the body to withstand
fatigue during physical activity and the ability to do prolonged physical activity that surpasses
your heart rate above 50% of its maximal value following the relevant guidelines (McArdle,
Katch & Katch, 2015). Generally, endurance training has been considered the main method for
boosting aerobic capacity. By minimizing the incidence of disease, disability, and death, activities
that increase cardiorespiratory endurance can have significant positive health effects (Barlow et
al., 1995).

1.7. Sedentary Lifestyle and its impact on Fitness

The prevalence of sedentary behaviour, characterized by a deficiency of physical activity or
prolonged periods of idleness, has been linked to various negative health outcomes.
Epidemiological studies have established a correlation between a sedentary lifestyle and increased
risk for various diseases, including all-cause mortality, cardiovascular illnesses, and malignant
tumors as well as some perilous metabolic disorders including high blood pressure and diabetes,
several musculoskeletal issues, and psychological disorders ranging from cognitive decline to
depression. It can be said that to improve public health, it is essential to not only reduce sedentary
lifestyles and also encourage and promote awareness to increase levels of physical activity (Park
et al., 2020).

2. AIMS AND HYPOTHESIS

The objective or goal of the present investigation is to accord answers to following the questions
below according to the results of assessed parameters:

* How is the ratio of physical activity among assessed physiotherapy students?

» Are there any differences between smoking and non-smoking young university students in
their cardiorespiratory endurance performance in comparison with each other according to
the results of selected physiological special tests?

» Isit necessary to get university students encouraged who have varied daily routines ranging
from sedentary to intensely active lifestyles into embracing more consistent, physically
active, and a healthier lifestyle in their lives?

This study hypothesizes that smoking can cause a decline in the physiological functioning
cardiovascular or respiratory system, ultimately leading to reduced levels of cardiorespiratory
endurance performance in young individuals.

3. SUBJECTS AND METHODS

In the current study, we evaluated the cardiorespiratory endurance performance in young
university students currently undergoing undergraduate education at the Department of
Physiotherapy (UD) Faculty of Health Sciences (FHS), collectively 50 healthy students (25
smokers and 25 non-smokers) willingly volunteered to be a participant in this investigation.
Under the inclusion and exclusion standards, the participants had to be full-time students

continuing their university education under the FHS at UD, participants must be willing,
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available, and able to take part in all parts of the assessment or test required for the study,
participants must not be suffering from any acute respiratory and cardiac conditions as such
exercise-induced asthma that might be aggravated by cardiorespiratory endurance or stress tests.
Before the special tests, it was made sure that subjects taking any medication as such beta blockers
that may affect heart rate which could eventually influence fitness tests.

Before the assessment participants had to take part in a questionnaire where subjective physical
health, sports activities, lifestyle, and smoking habits were assessed. Participants were advised to
not perform any other type strenuous of physical activity 2 days before assessment that might
provoke chances of falsely assessed outcomes.

Each participant was required to undergo assessment methods on four separate occasions,
which were specifically designed to evaluate their cardiorespiratory endurance levels according
to predetermined protocols. During one of these occasions, participants only underwent a single
assessment such as a voluntary breath-hold test, while the other assessment methods were
conducted separately on different occasions. This was done to ensure that each participant had
adequate recovery time (2 days) following a strenuous cardiorespiratory endurance/stress test, to
obtain accurate results and minimize the risk of false positives, such as excess post-exercise
oxygen consumption (EPOC) (Scott, Edward & John, 2020). Written as well as digital fully
informed consent was acquired from all the subjects who took part after a thorough description
of the procedures involved in the study

YMCA 3 — minute Step Test: It is a straightforward and practically well-established test that is
used for the assessment of cardiorespiratory performance levels. The heart-rate recovery, or how
soon the heart rate returns to normal or baseline levels after the required physical activity is used
to determine how well a subject does or the performance of the subject involved. The test provides
a submaximal measure of cardiorespiratory endurance and was performed under published
guidelines (YMCA of the USA, 2000, Pastula et al., 2012). It involved the subjects to step up and
down continuously for 3 minutes on a given 12 inch or 30 cm step bench in a rhythmic manner
of 96 beats per minute (24 steps per minute, 4 beats= one stepping cycle) set by the metronome.
One minute of resting period was given after 3 minutes of stepping action followed by the
measurement of pulse.

20m Multi-Stage Fitness Test (Beep test): It is probably the most routinely or frequently
conducted endurance performance assessment test around the world, it is a standardized
assessment of a person’s fitness level and allows us to estimate a person’s VO2 max capacity. It
also goes with other names as such Léger test, pacer test, shuttle run, and beep test. Luc Léger of
the University of Montreal invented the beep test in 1983 as a straightforward running test to
gauge someone’s level of fitness. It is still widely used after many years as an excellent method
for determining a person’s VO2 max values (Olds et al., 2006).

The test was conducted across the designated 20m marked out on a basketball surface with a
rubberized surface. The assessment simply involved participants running continuously between
two points that are separated by 20 meters, the subjects were instructed to start upon hearing the
beep, and the beep sound was used to either signal the start or end of the lap where subjects had
to reach the opposite marked end 20 meters apart before the beep, subjects were instructed to keep
going until they are completely exhausted and cannot continue the running anymore under the
published guidelines. In the beginning, the pace is quite sluggish where individuals began with
an initial pace or speed of 8.5 km/hr. that was followed by an increase of 0.5 km/hr. for each
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minute passed according to the original protocol (Léger et al., 1988, Léger, Lambert, 1982) this
increment in speed forced individuals to increase their speed to keep up eventually inducing a
progressive difficulty in this activity.

Voluntary breath-hold or Apnea test: A voluntary breath-holding test is used as a simple index
to evaluate the vital capacity or maximal ventilatory capacity and can be a very helpful assessment
method to evaluate the onset or threshold of dyspnea as well as exercise tolerance which are
effective parameters in influencing cardiorespiratory fitness as published in the relevant studies
(Lemaitre, Joulia & Chollet, 2010).

Subjects were told to make a full exhalation followed by deep inhalation, then hold their breath
for the longest possible amount of time they could, meanwhile, the total time for which subjects
were able to hold in breath was noted by a stopwatch in seconds and later recorded. Potential
dangers of this test as such blackout on account of prolonged breath holding were taken into
consideration and necessary precautionary measures were put in order.

Cooper 12 min walk or run test (CT-12): Cooper test is an effective and reliable indicator
(Bandyopadhyay, 2015) to evaluate an individual’s aerobic endurance as well as to determine an
estimate of their VO2 max, it measures the efficacy by which an individual can utilize oxygen
during physical activities which is world widely accepted as an indicator of cardiorespiratory
fitness (Rankovic et al., 2010).

Subjects were told to run for 12 minutes continuously on the track, at the end of each lap (400
m) they were informed of the remaining time and when the 12 minutes had elapsed, the number
of laps and remaining distance before completion of laps were recorded to find out the total
distance covered by each individual and total distance covered was used to calculate the value of
VO2 max.

The disadvantages following the given special test were taken into consideration which being
the motivation level of the subjects and environmental or weather conditions could influence the
results to some extent.

Questionnaire

Before assessment participants had to take part in a questionnaire where subjective physical
health, sports activities, lifestyle, and smoking habits were assessed. The data collected was later
used to formulate an analysis with the results collected through the special test assessments. The
questions used for the subjects have been mentioned in the appendix.

Statistical analysis

Basic data were assembled and assessed using the Microsoft Excel program. The mean for the
given data along standard deviation (SD) was evaluated. Correlation analysis was made to assess
the relationships among the applied tests. The Shapiro - Wilk test was utilized to determine the
normal distribution and Wilcoxon signed-rank assessment was applied for the estimation of
differences between the groups. The Chi2 test and Fisher exact test were used to estimate the
differences among the categories. A p-value of <0.01 was considered a level of significance.
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4. RESULTS

In the present study, 50 healthy young participants were examined, and distinguished into two
groups; firstly “non-smokers” (NS) group including 25 participants with an average age of
22.08+2.95 years, and secondly “smokers” (S) group comprising 25 participants as well with an
average age of 22.84+2.46 year. To equation out the physiological differences males and females
were analyzed to their perspective group as well and grouped as nonsmoker males (NSM), smoker
males (SM), non-smoker females (NSF), and smoker females (SF).

The result of each special test done has been depicted in the charts and various analogies used
have been detailed to further strengthen the data obtained through these special tests. The Shapiro-
Wilk test was used to identify if the continuous variables were normal. The difference between
the before and after results were calculated using the Wilcoxon signed rank test. The significance
level was considered to be a P value of <0.05.

The results of objective tests showed significant differences in most of the cases the VVoluntary
Apnea test (figure 1-3); between the non-smoker male (NSM, n=13) and non-smoker female
(NSF, n=12) group (p<0.05), smoker male (SM, n=13) and smoker female (SF, n=12) (p<0.01).
Cooper test (figure 4-8); between non-smoker (NS, n=25) and smoker (S, n=25) (p=0.018), NSM
and SM (p=0.008), NSF and SF (p=0.011). Beep test (figure 9-13); between NS and S (p=0.003),
NSM and SM (p=0.001), NSF and SF (p=0.007). YMCA step test (figure 14-18); between NS
and S (p<0.0001), NSM and SM (p<0.001), NSF and SF (p=0.01).

Both S and NS groups were given ratings that ranges from “very poor” to “excellent”
categories according to the published guidelines (appendix) for the special tests.

Results of the differences between the tests according to the assessment of the differences in
the number of students per category

No significant difference was recorded between the Beep and YMCA test results according to the
Chi2 probe in the number of smoker and non-smoker students per category.

There was a significant difference between the Cooper and YMCA test results according to
the Chi2 probe in the number of non-smoker (p=0.0002) students per category. The difference
was significant between the “above average” and “below average” categories (p=0.002) and
between the “above average” and “average” categories (p=0.001) according to Fisher's exact test
(Figure 19).

There was a significant difference between the Beep and Cooper test results according to the Chi2
probe in the number of smokers (p=0.011) students per category. The difference was significant
between the “above average” and “below average” categories (p=0.004) according to Fisher's
exact test.

There was a significant difference too between the Beep and Cooper test results according to
the Chi2 probe in the number of non-smoker (p=0.001) students per category.

The difference was significant between the “above average” and “below average” categories
(p=0.001) and between the “above average” and “average” categories (p=0.013) according to
Fisher's exact test.

Correlation Analysis results

We assessed a strong, positive, significant correlation between Cooper and Beep tests according
to the results of the NS group (r2=0.706; p=0.0001) (Figure 20). Moderated, negative, significant
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correlation was found between the YMCA step test and the Beep test too according to the results
of the NS group (r2=0.651; p=0.0001) (Figure 21).

We found a moderated, negative, significant correlation between the YMCA step test and the
Cooper test too according to the results of the NS group (r2=0.469; p=0.001) (Figure 22).
Moderated, positive, significant correlation was found between Cooper and Beep test according
to the results of the S group (r2=0.609; p=0.0001) (Figure 23). A slight, negative, significant
correlation was found between the YMCA step test and Beep test (r2=0.375; p=0.001; y = -
1.4054x + 159.62) and between the YMCA step test and Cooper test (r2=0.240; p=0.015;y = -
0.0118x + 128.7) according to the results of S group.

Questionnaire Results

The interpretation and analysis of the given data depicted that the average BMI of the participants
was found to be 23.17£3.5 (normal category). When asked a hypothetical question if the
participants think of themselves fit enough to chase down a robber 69.8% of participants
responded confidently yes 24.5% responded yes but wavered and 5.7 percent responded no. It
was shown that 69.8% of the participants were physically active and engaged in sports activities
on daily basis ranging from basketball, and swimming to fitness training with the frequency of on
average 3 to 4 times per week, whereas 39.8% of the participants were shown to participate or
have participated in competitive athletic sports, 62.3% of the participants were shown to prefer
walking as commute.

When asked about exertion level on a scale of 1 to 10 throughout the day 98.1% responded
with below 5 meanwhile 1.9% responded with above 5. Lastly, when participants were asked
what they perceive of their fitness level on a scale of 1 to 10, 16.9% responded with below 5
whereas 83.1% were confident to consider it on the upper benchmark of the fitness scale

5. DISCUSSION

A Dbroad range of evidential and thought-provoking studies on cardiorespiratory fitness
performance and the deleterious effect of smoking along with their systematic and physiological
connections have been put forward and | have personally been always enthusiast to engage in all
sorts of fitness programs that acted as a driving force to motivate me into formulating a formal
and thorough study to investigate underlying relations between the smoking and young healthy
students and analyze the relation of smoking with the fitness performance of these individuals as
suggested in the name of this study, therefore the main hypothesis of this study being to test that
if smoking can cause a decline in the physiological functioning cardiovascular or respiratory
system, ultimately leading to reduced levels of cardiorespiratory endurance performance of the
young individuals.

50 healthy young participants including males and females were distinguished into a smoker
(SM=13, SF=12) and non-smoker (NSM=13, NSF=12) group based on the inclusion and
exclusion standards as revealed in the methods chapter who took part in a variety of special
physiological tests including YMCA 3-minute step test, Beep test, Voluntary breath holding test
and Cooper 12-minute run or walk test which helped to determine the physiological parameters
as such heart rate, VO2 max and aerobic fitness required essentially to formulate an accurate
description of the cardiovascular performance of each individual among each defined group.

As indicated in most of the results of this study (e.g., obtained through the analyses of the
parameter (heart rate) recorded by the YMCA 3-minute step test (p=0.0001) we found a highly
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significant difference between the given non-smoker (NS) and the smoker (S) group further to
rule out physiological differences, males and females were analyzed separately and the results
shown by each group indicated highly significant values which provide us with evidence to
support our hypothesis.

Further, it has been established in the preceding research that several factors can be involved
to determine the overall cardiorespiratory fitness level as such genetics, diseases, and individual
lifestyle as well as heart rate can be important indices of the cardiorespiratory fitness and be
influenced detrimentally by smoking (Bernaards et al., 2003).

It was also established through the results of this study that females who took part were shown
to exhibit higher heart rates as compared with the males in both groups between smoker and non-
smokers and the slightly slow recovery of heart rate to baseline after the strenuous activity while
performing fitness tests which can be attributed to the physiological differences as well (McArdle,
Katch & Katch, 2015).

It has been well established that VO2 max is one of the most effective parameters to determine
an individual’s endurance performance, and the special test conducted to obtain an estimate of
VO2 max was the Beep test which is deemed to be most recognized and frequently used
cardiorespiratory fitness test. The parameter used to analyze results obtained through the beep
test which is VO2max also showed a highly significant difference between the recorded results
for the given smoker and the non-smoker group (p<0.01) additionally when males and females
were grouped differently into their perspective smoker and non-smoker group it indicated highly
significant difference as well and further provided us with the evidence to support our hypothesis.

The limitation as such errors in estimating VO2max on account of the distance travelled and
the speed at each level throughout the beep test was taken into consideration further to rule out
harsh or cold weather impact on the results of the motivation level of the participants was well
taken care of by selected a suitable weather condition for the day this test was performed.

Another special test that was used to get an estimate of aerobic fitness was voluntary breath
however the findings obtained through this test for the smoker and non-smoker group were not
much supportive of our hypothesis but interestingly the results when analyzed between the SM
and SF, and NSM and NSF respectively showed significant p values which can be attributed to
the physiological differences among the two gender, further it was taken into consideration that
this test holds less significant as motivation level and an inadvertent error while holding breath
during the test can vastly impact the results. Anyway, the results may suggest that gender is so
important factor in the case of the harmful effects of smoking, in the organization of females
smoking possibly can cause larger harm.

Lastly, to support our hypothesis additional evidence was obtained through the Cooper test as
the distance travelled by each participant during the specific 12-minute interval was used to get
an estimate of their cardiorespiratory endurance as mentioned earlier which is regarded as one of
the most effective special test to measure fitness levels and has been used in various studies on
similar fashion to formulate estimated fitness levels. The P- value obtained through the Cooper
test for the smoker and non-smoker group, NSM and SM, NSF and SF showed highly significant
values.

A similar study involving young Taiwanese adults published in the year 2022 also provided
substantial evidence that smoking is associated with decreased cardiorespiratory performance
among these young adults (Ho et al., 2022).
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Further, a study published in the preceding year also provided evidence of the liability of the
methods utilized in the current study and the results obtained from this study as well as supporting
our hypothesis through their evidential findings (Kobayashi et al., 2004). Another study published
in 2011 involving young healthy navy adults showed that smokers experienced a significantly
greater decrease in cardiorespiratory fitness level in comparison which provided substantial
evidence to support our hypothesis (Macera et al., 2011).

To answer the question posed in the aims of this study “How is the ratio of physical activity
among assessed physiotherapy students? The World Health Organization’s (WHO)
recommendation (2020) for healthy adults between 18-64 years of age is at least 150 minutes of
moderate-intensity aerobic type physical activity or at least from 75 minutes to 2.5 hours of
vigorous-intensity aerobic type physical activity weekly to prevent the consequences of sedentary
behavior (Bull et al., 2020, Csepregi et al., 2022). It has been evident from the findings of our
study that a larger proportion of these participating physiotherapy students showed greater
cardiorespiratory endurance performance and 69.8% of the participants involved were physically
active with the frequency of 3-4 times per week meanwhile 30.2% of the participants were not
physically active on daily basis. The given results of the selected physiological special tests we
can say that it is evident that the ratio of the sedentary lifestyle is lesser among the physiotherapy
students and the participants exhibited fairly physical active lifestyle approach under the results
obtained. The ratio of the sitting hours per day wasn’t assessed in this study but the sedentary life
style is determined by sitting more than 4.5 hours per day regularly according to literature (Lopez-
Fernandez et al., 2021, Csepregi et al., 2022). It would have given clearer picture about the
condition of the participants.

Additionally, it has also been established that there exists a significant difference in the
cardiorespiratory fitness levels between non-smoker and smoker physiotherapy students.

The answer the last question posed in the aims of this study is that it is necessary to get
university students encouraged into embracing more consistent, physically active, and a healthier
lifestyle in their lives. Throughout this study, on various occasions, the importance of physical
activity and the harmful effects of sedentary lifestyles on cardiorespiratory fitness and general
well-being has been talked about which indicates how necessary it is to opt for a physically active
lifestyle to live healthier in their lives. The participants exhibited a fairly rational amount of
awareness of the deleterious effect of smoking and the importance of cardiorespiratory endurance
however it was made sure to create more space of awareness on this matter and every chance was
utilized while meeting participants to have them encouraged on developing a consistently
physically active and healthier lifestyle. Despite of our results it is necessary to inform the
university students about that only the regular training can give benefits and help to maintain the
achieved fitness level. The physically active life style is necessary because if we stop to train the
endurance level can be decreased in a short period (Csepregi, Szekanecz & Szantd, 2020).

There were limitations observed in our study, we could not conduct an intervention program
to further test the hypothesis to its limits, secondly, the participants among the smoker group have
not been distinguished as light, moderate, or heavy smokers but grouped generally into one and
lastly on account of the cross-sectional nature of our study the evaluation between the cause and
effect relation was not formulated, upcoming researches in future are ought to propose clinically
relevant longitudinal investigation along with the intervened program.
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6. CONCLUSION

After careful examination of the data collected from our study, we have found substantial
evidence to support our hypothesis that smoking can cause a decline in the physiological
functioning cardiovascular or respiratory system, ultimately leading to reduced levels of
cardiorespiratory endurance performance in young individuals, it is essentially because the results
of objective tests showed significant differences in most of the cases (the Voluntary Apnea test;
between the non-smoker male (NSM, n=13) and non-smoker female (NSF, n=12) group (p<0.05),
smoker male (SM, n=13) and smoker female (SF, n=12) (p<0.01). Cooper test; between non-
smoker (NS, n=25) and smoker (S, n=25) (p=0.018), NSM and SM (p<0.01), NSF and SF
(p<0.01). Beep test; between NS and S (p<0.01), NSM and SM (p<0.01), NSF and SF (p<0.01).
YMCA step test; between NS and S (p<0.0001), NSM and SM (p<0.001), and the NSF and SF
(p=0.01) additionally previous studies conclude pieces of evidence that support our hypothesis as
well.

Further, it has been established through this study that a higher proportion of these participating
physiotherapy students showed greater cardiorespiratory endurance performance, and given the
results of the selected physiological special tests we can say that it is evident that the ratio of the
sedentary lifestyle is lesser among the physiotherapy students, it was made sure to create more
space of awareness on this matter and every chance was utilized while meeting participants to
have them encouraged on developing a consistently physically active and healthier lifestyle.

While we have been able to establish the validity of our hypothesis through the evidence
obtained in this research, further investigation is encouraged to fully comprehend the limitations
discussed and to understand the ramifications of the clinical or intervention program.
Additionally, future studies should incorporate larger and variant sample sizes and diverse age
groups to determine if the empirical results established through this study are not exclusive to
young adults. Furthermore, it would be prudent to explore the results of the physiological special
test used where the potentially discussed disadvantage of each test is ruled out systematically
lastly it is of utmost importance to have the individuals encouraged to opt for a healthier
physically active lifestyle to optimize cardiorespiratory health over the long term.
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Appendix

List of Abbreviations
SM = Smoker Male

SF = Smoker Female

NSM = Non-smoker Male

NSF = Non-smoker Female

COPD = Chronic Obstructive Pulmonary diseases
WHO = World Health Organization

MET = Metabolic Equivalent

BMI = Body Mass Index

VAT = Ventilatory Anaerobic Threshold

UD = University of Debrecen

FHS = Faculty of Health Sciences

EPOC = Excess Post Exercise Oxygen consumption
CT-12 = Cooper 12 min walk Test
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Figures and Illustrations

Mean results of apnea test of non-smokers (n=25)
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Figure 1: Mean results of time noted in voluntary breath holding test, the horizontal axis shows
time noted in seconds meanwhile t h e vertical axis shows the separated groups, the column
represents mean value with SD, (p<0.05)
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Figure 2: Mean results of time noted in voluntary breath holding test, the horizontal axis shows
time noted in seconds and the vertical axis shows the separated groups, the column represents
mean value with SD, (**p<0.01)
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Individual apnea test results of students (n=50)
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Figure 3: Dot plot of results of each individual of smoker (n=25) and non-smoker (n=25)
students in voluntary breath-holding (apnea) test (n=50)

Mean results of Cooper test (n=50)
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Figure 4: Mean results of 12-minute run/walk Cooper test including males only, The horizontal
axis represents the distance in meters noted during 12 minutes and the vertical axis represents
the separated groups, column represents mean value with SD, (**p<0.01).
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Results of Cooper test (n=50)
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Figure 5: Internationally accepted given ratings based on age, the gender-adjusted scale
for both groups calculated through the distance covered while performing the Cooper test,
horizontal axis depicts the number of subjects meanwhile the vertical axis shows differently
categorized ratings represented by each column.

Mean results of Cooper test in males (n=26)
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Figure 6: Mean results of 12-minute run/walk Cooper test including males only, The
horizontal axis represents the distance in meters noted during 12 minutes and the vertical
axis represents the separated groups, column represents mean value with SD, (**p<0.01).
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Mean results of Cooper test in females (n=24)
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Figure 7: Mean results of 12-minute run/walk Cooper test including females only, The

horizontal axis represents the distance in meters noted during 12 minutes and the vertical axis
represents the separated groups, column represents mean value with SD, (**p<0.01)
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Figure 8: Dot plot of results of each individual of smoker (n=25) and non-smoker (n=25)
students in Cooper test (n=50)
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Mean results of Beep test (n=50)
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Figure 9: Mean results of VO2 max in Beep test. The horizontal axis shows the estimated VO2
max obtained and the vertical axis represents the separated groups, column depicts the mean
value with SD, (**p<0.01).
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Figure 10: Mean results of VO2 max in Beep test including males. The horizontal axis shows

the estimated VO2 max obtained meanwhile the vertical axis depicts the separated groups, the
column represents the mean value with SD, (**p<0.01).
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Maen results of Beep test in females (n=24)
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Figure 11: Mean results of VO2 max in Beep test including females. The horizontal axis
represents the estimated VO2 max obtained and the vertical axis represents the separated
groups, column represents the mean value with SD, (**p<0.01).
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1

9
8 8
6
5
3 3 3
2
il L L
| | -

Very poor Poor Average Good Very good Excellent

Number of students
OFRPNWNMNOUGIO N OO

Categories

m non-smokers group (n=25)  msmokers group (n=25)

Figure 12: Internationally accepted given ratings based on age, a gender-adjusted scale for
both groups calculated through the number of level/shuttle while performing beep test,
horizontal axis depicts the number of subjects meanwhile the vertical axis shows differently
categorized ratings represented by each column.
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Individual Beep test results of students (n=50)
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Figure 13: Dot plot of results of each smoker (n=25) and non-smoker (n=25) student in the
BEEP test (n=50)

Mean results of YMCA step test (n=50)
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Figure 14: Mean results of heart rate in YMCA 3-minute step test. The horizontal axis
represents the heart rate measured (beats/min) and the vertical axis represents the separated
groups, column represents the mean value with SD,

(**%9<0.0001)
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Mean results of YMCA step test in males (n=26)
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Figure 15: Mean results of heart rate in YMCA 3-minute step test including males. The
horizontal axis represents the heart rate measured (beats/min) and the vertical axis represents
the separated groups, column represents the mean value with SD, (***p<0.001)
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Figure 16: Mean results of heart rate in YMCA 3-minute step test including females. The
horizontal axis represents the heart rate measured(beats/min) and the vertical axis represents
the separated groups, column represents the mean value with SD, (***p<0.01)
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Results of YMCA step test (n=50)
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Figure 17: Internationally accepted given ratings based on age, a gender-adjusted scale for
both groups based on the measured heart rate, the horizontal axis represents the number of
participants, and the vertical axis shows differently categorized ratings represented by each
column.
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Figure 18: Dot plot of results of each individual of smoker (n=25) and non-smoker (n=25)
students in YMCA step test (n=50)
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Figure 19: Differences between the number of non-smokers (n=25) students in the Cooper test
and YMCA step test categories (Chi2 probe (p<0.001)
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Figure 20: Correlation analysis between results of Cooper and BEEP tests in non-smoker
(n=25) students
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Results of correlataion analysis between endurance tests(Non-Smokers
(n=25)

130

120 *

<
110 \’0\.}0 .
L 2

*
100 : -

90

70

60

YMCA step test (HR after 1 minute
(bpm)
*
*
*
¢
g

25.00 35.00 45.00 55.00
15.00
BEEP test (VO2MAX) y =-1.0058x + 134.91

Figure 21: Correlation analysis between results of YMCA step and BEEP tests in non-smoker
(n=25) students
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Figure 22: Correlation analysis between results of YMCA step and Cooper tests in non-smoker
(n=25) students
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Results of correlataion analysis between endurance tests(Smokers
(n=25)
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Figure 23: Correlation analysis between results of Cooper and BEEP tests in non-smoker
(n=25) students

Reference tables of assessed parameters

YMCA 3-minute Step Test
Ratings for males and females, based on age

(Reference: https://www.cartwrightfitness.co.uk/ymca-3minute-step-test-normative-data/
(Available: 27. 01. 2023)

based on source: Morrow, J.R; Jackson, A.; Disch, J.; and Mood, D. 2005. Measurement and
evolution in human performance. 3rd ed. (Champaign, IL: Human Kinetics) 234; adapted from
Y’s Way to Physical Fitness, 3rd edition 1989, with permission of YMCA of the USA.)

20m Multi-stage fitness test (Beep test)

Scoring scale for males and females based on age, represented by a level number followed by
the number of shuttles
(Reference: https://www.topendsports.com/testing/norms/beep.htm) (Available: 27. 01. 2023)

Cooper 12 min walk or run test

Cooper normative assessment, males and females
(Reference https://www.brianmac.co.uk/gentest.htm) (Available: 27. 01. 2023)
based on Cooper, 1968)
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Purpose: The purpose of this study was to investigate the impact of an exercise program on
correcting posture and reducing musculoskeletal pain.

Methods: The study involved 20 university students comprising 11 females and 9 males who
underwent physical examinations and answered an electronic questionnaire to gather information
about their physical activity and pain levels. The physical examinations included 10 subjective
special tests: Delma’s index, Occiput to wall distance, Schober I and II tests, Trunk lateral flexion
test, Fingertip to floor test, “Sphynx” test, “Cobra” test, Lennie test and Rotation test, and pain
levels were measured using the Visual Analogue Scale.

After the initial measurements were taken, an exercise program was developed to improve
posture over a period of 6 weeks. The program consisted of once-a-week sessions lasting 40-6
minutes each. After the exercise program, the same special tests were conducted to measure any
changes

Results: The study's results show that there was a notable improvement in posture and a
significant decrease in musculoskeletal pain, particularly in the neck and shoulders, thoracic
spine, and lumbar spine, after the exercise program.

Conclusion: In conclusion, the study's results demonstrated that the exercise program led to
improved parameters, and maintaining a basic workout routine throughout one's life could

potentially reduce the risk of postural problems and muscle imbalances.

1. INTRODUCTION
1.1. Problem identification

The conditions in which humans live nowadays have been changing at a fast pace. All these
changes have made it impossible for us to have an adequate amount of physical activity.
Computers have become an inseparable part of our lives, whether it is to work, study, or even
for recreational purposes. Today most of the activities which we have performed while
standing, are performed by sitting. (Owen, Healy, et al. 2010). A good posture means that the
muscles of the body are in harmony and a healthy dynamic with each other and they respond
accordingly to the stimuli which they receive. When a human sits, the whole weight of the body
falls into two main points - the Ischial Tuberosities and the surrounding tissues - the upper body
slouches forward, causing an imbalance between agonist and antagonist muscle couples. Long-
time sitting causes biomechanical problems, reduces the venous return, and puts pressure on
the diaphragm, by compressing it. Based on a study done with University students, it was
concluded that a full-time student spends 8 hours a day sitting. 48% of their day is spent in front
of a computer resulting in discomfort and pain in different regions of the spine. (Caromano, et
al. 2015).
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1.2. The spine structure in posture

The vertebral column serves as an attachment site for muscles of the trunk, stabilizes the body,
protects the spinal cord and the nerves which arise from it, and also serves as a site for
hemopoiesis. (Kayalioglu 2009).

The most important thing to a healthy posture is the position of the spine. Humans are
characterized by bipedalism, which during evolution has allowed them to separate the upper
limbs for other tasks, therefore creating the three sagittal curvatures of the spine. (Le Huec,
Thompson et al. 2019). Curves that are concave anteriorly and convex posteriorly are called
kyphotic curves, whereas the curves that are convex anteriorly and concave posteriorly are
named lordotic curves. An increase or decrease in these curves indicates a spine pathology.
(Levangie et al. 2019b)

1.3. Proper posture

The term posture means the position in which we can stand upright against gravity. In the case
of a good posture, the center of gravity is at the level of the S1 vertebral corpus, and loading is
balanced on each limb. Posture can either be static or dynamic. Static posture is when we are
standing against gravity without doing any movement, whereas dynamic posture is how we
hold our body during movements, such as walking, running, riding a bike, etc. (Levangie et al.
2019a). Posture depends on the interaction of bones, muscles, and non-contractile structures.
The interaction between these structures makes it possible for the body to stand upright and
have a good posture. Imbalance and problems occur only in the muscular system in case of
functional postural problems. (Solberg 2008). The otolith receptors and the mechanoreceptors
on the sole of the foot work together to transmit information to the brain about where the body
is with respect to gravity when a person is standing straight and the head is in line with gravity.
Although muscles help in the maintenance of the stability of the body, their main function is to
keep a balanced posture during movements. (Lopez, Blanke 2010)

1.4. Negligent posture

Negligent posture is merely a functional problem, but if it goes untreated for long periods of
time can become a very serious structural problem. Modern times and modern technologies
make it very hard for us to have a physically active life.

Spending most of our day sitting, can bring many problems to our spine including pain,
stiffness, and soreness. If the sagittal curves of the back are flattened or increased, they cause
other more severe problems on the cervical and lumbar spine e.g. discopathia, lower back pain,
and in turn cause difficulties in performing daily life activities. (Malanga 2019).

Postural changes that affect the spine in childhood are considered a worldwide problem, due
to the reason that they can cause degenerative problems in adulthood. Depending on the severity
of the problem they can cause mild to total impairment. Today’s modern lifestyle is the most
common risk factor for inadequate posture. In addition, it is said that postural habits which were
acquired in childhood will continue to adulthood. These bad postural habits result in a high
frequency of anteroposterior and lateral changes in the spine (Sedrez, da Rosa, et al. 2015)
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2. AIMS AND HYPOTHESIS

The purpose of this study was to evaluate the prevalence of musculoskeletal disorders, postural
problems, and sedentary behavior among university students.

An exercise program was created, and measurements were obtained at the beginning and the
end of the program for the purpose of comparing

Our aims were to answer the questions below according to our assessments:

e How much physical activity do these students perform in their daily life?
e How often do they work in front of a computer? How many hours do they stay inactive?
e How many of these students have postural problems?

We hypothesized that the ratio of sedentary behaviour and postural problems was large among
physiotherapist college students but we can achieve significantly better results in assessed
parameters due to a target motion program.

3. SUBJECTS AND METHODS

In this study, there was only one group that contained mostly physiotherapy students that study
full-time at the University of Debrecen, and spend most of their day either taking lessons at the
University or sitting at home studying. We were able to get 20 students from the University of
Debrecen to volunteer to be assessed in this study. All the students were of different years and
had an average age of 21.5+2.66 (9 males, 11 females) and a height average of 170.40 + 10.34
cm None of the subjects had undergone any spinal surgery, which would contraindicate the
exercises.

First, an electronic questionnaire was sent to the subjects so that we could get a general
insight into their daily physical activity and they were asked to evaluate their pain in the neck
and shoulders region, thoracic spine, and lumbar spine using the Visual Analogue Scale (0 — no
pain at all; 10- unbearable pain). Then the subjects were inspected for postural deformities by
performing Adam’s forward bending test (Dunn, Henrikson, et al. 2018).

The physical examination was performed by using 10 subjective special tests.

Delma’s Index: Used to measure the curves of the spine by measuring the extended length of
the spine, dividing it by the real length of the spine, and multiplying it by 100. In the
physiological spine, the value is between 94 - 96. If the curves are increased the Index is less
than 94 and it means a dynamic type spine. If Delma’s index is higher than 96, then we have
decreased curves and that is called flat and rigid spine. (Parsons, Marcer 2006)

Occiput to wall distance: It is used to test spinal anomalies and especially hyperkyphosis.
Subjects were standing against the wall and using a simple measuring meter the distance
between the occipital bone and the wall was measured. A distance of 0-5 cm is accepted because
5 cm is not enough to indicate hyperkyphosis. (Wiyanad, Thaweewannakij et al. 2017)

Schober 1 test: It determines if there are any movement restrictions by measuring the Range of
Motion in the lumbar spine, while at the same time measuring the flexibility of the lumbar
spine. The participant was asked to stand upright while doing the test, and the spinous process
of the S2 vertebrae was noted. We measured 10 cm upwards from the S2 with a measuring tape.
The participant was then instructed to bend forward while maintaining straight legs and we
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stabilized the pelvis. The difference between the two measurements is the rate of lumbar
flexion. Normal valus is 5-7 cm (Cidem, Karacan et al. 2012)

Schober 11 test: It is used to measure the ROM of the thoracolumbar flexion. We measured the
distance between S2 and C7 using a measuring tape and then asked the patient to bend forward.
The difference between the first and the 2nd measurement is the degree of motion of the
thoracolumbar spine, and the difference between Schober | and Schober Il is the degree of
motion of the thoracic spine. The physiological value is 8-10 cm. (Johnson, Mulcahey 2021)

Fingertip to floor test: The subjects were asked to bend forward and try to touch their toes. If
they were not able to touch the floor we measured the distance between the middle finger and
the floor. (Perret, Poiraudeau et al. 2001)

Trunk lateral flexion: It is used to check the symmetry between the left and the right side lateral
flexion. The subject was asked to bend to the side and the distance between the middle finger
and the floor was measured. Any difference greater than 2 cm between the sides means that
there can be functional or structural type limitations on one side. (Reese, Bandy 2017)

Sphynx test: The participant was asked to push themselves up by keeping their elbows at 90°
on the table. From this point on, with a measuring tape, we measured the distance between the
supersternal notch (incisura jugularis) and the table vertically. (Kendall, McCreary, et al. 2005)

Cobra test: The participant was instructed to extend their arms in front of them while lying in
a prone posture using both palms of their hands. By using a measuring tape we measured from

the suprasternal notch to the table vertically (Reese, Bandy 2017).

Leenie Test: Used to evaluate the scapula’s location clinically and check if there are any
asymmetries between both scapulas. (Taghizadeh, Pirouzi et al. 2017)

Rotation test: It is used to check if there are any asymmetries in rotation between the left and

the right side. (Reese, Bandy 2017). After the measurements, the students were told to follow a
6-week program, containing 6 exercises. The exercise program was performed once a week,
and each session lasted for 40-60 minutes. Each exercise had 5 repetitions. One session was
divided into three parts: Warm up, Work out phase (exercises), and cool down. Exercises can
be seen in Table 3 (Appendix).

Exercise program: The students were told to follow a 6 week program, containing 7 exercises.
The students needed to perform 5 repetitions for each exercise. The exercise program for
posture correction was conducted once a week for six weeks. The length of one session was
around 40 minutes. (Appendix).

Statistics: The data was taken from 20 participants, before and after the 6-week treatment
program, and calculated with the Microsoft Excel program. We calculated the Standard
deviation (SD) and the mean. The relation between the variables was investigated using a
correlation analysis. The Shapiro-Wilk test was used to identify if the continuous variables were
normal. The difference between the before and after results was calculated using the Wilcoxon
signed-rank test. The significance level was considered to be a P value of <0.05.
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4. RESULTS

The primary information of the students is indicated in Table 1. (Appendix). There was no
increase or decrease in the height of the patients because as indicated by Delma’s index, the
subjects didn’t now show significant changes in the curves of the spine. Presented in Figure 1
(Appendix).

The Shapiro-Wilk test was used to identify if the continuous variables were normal. The
difference between the before and after results were calculated using the Wilcoxon signed rank
test. The significance level was considered to be a P value of <0.05.

The Occiput to wall distance (Figure 2) (Appendix) and Schober I (p<0.0001), the Schober II
(p<0.001) test, the trunk lateral flexion (Figure 3) (Appendix) and Fingertip to floor tests
(p<0.0001), “Sphynx” and “Cobra” tests (p<0.0001) (Table 2) (Appendix), Lennie test (right
side (p<0.01) left side (p<0.05)) and Rotation test (p< 0.001) showed significant improvement
between the before and after results. However, no significant improvement was seen in Delma’s
Index (p=0.541). We found a slight, negative, significant Correlation between Schober I and
Fingertip to floor tests (r2=0.339 p=0.0001) and a moderated, negative, significant correlation
between Schober 11 and Fingertip to floor tests (12=0.519 p<0.0001). The value of the slopes
are 2.91 and -2.58 respectively and they can be seen in Figures 4 and 5 (Appendix).

1.5. Results of the questionnaire

Using a laptop when at home: Around 40% declared that they spend around 4-5 hours/day
sitting when using their laptop, and 45% of them spend 1-3 hours/day using the laptop.

The time that is spent studying at home: The 65% of the students confirmed that they spend at
least 1-3 hours/day studying at home, and 30% of the students spend at least 4-5 hours/day.
Free time spent sitting: The 30% confirmed that they spend 1-3 hours/day sitting 45% of the
students confirmed that they spend 4-5 hours/day staying in a sitting position during their spare
time,

Time at the University that is spent sitting: The 25% of the students confirmed that they spend
at least 1-3 hours/day sitting at the University, and 60% marked 4-5 hours/day sitting.

Time at the University that is spent standing: The 85% of the students confirmed that they spend
1-3 hours/day standing at the University and 15% spend 4-5 hours/day standing at the
University.

Time climbing stairs: The 20% of the students marked only once, 60% marked 2-3 times per
day, and 20% marked 4-5 times per day.

At least 40 minutes of physical activity during the past week: The 55% of the students performed
a total of 40 minutes of physical activity only 1 or 2 days during the week, 25% trained 3-4
days, and only 20% of the students trained 5-6 days

Sports activity which is done nowadays: The majority of the students confirmed that they do
play a recreational sport and 30% marked no as the answer.

Mode of transportation: 85% of the students confirmed that they use public transport as their
means of transport, only 5% of the students use a bike, and the other 10% walk.

Localized Pain on Visual Analog Scale (VAS (0-10): The most painful regions for all the
participants are the neck and shoulders, upper back, and lower back.
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5. DISCUSSION

Before the exercise program, using ten subjective special tests we tried to analyze current
postural problems and musculoskeletal disorders of the international students at the University
of Debrecen. After assessing the students by using these tests, we designed an exercise program
that lasted for 6 weeks, and each session was 40-60 minutes long.

According to the results we got after measuring Delma’s index, we observed that most
participants had an index within the normal range (18 participants), and the other two
participants had a decrease in their curves, as they presented an index larger than 96. According
to the results we got after measuring Occiput to Wall distance, the majority of the participants
had a distance of higher than 0 cm (17 participants), but only one of them fell above the
physiological range (<5cm). According to Schober I test results most of the participants fell
below the physiological range (5-6 cm), and the rest fell within the physiological range. In
Schober 11 test the average rate was lower than the physiological rate (7.35 cm).

Based on the Fingertip to Floor distance results, 80% of the participants could not touch the
floor with their fingers, leaving a distance of more than 0 cm. This test can be connected to the
Schober I and 11 test which also show a decrease in the flexibility of the spine. In the Trunk
Lateral Flexion test conducted before the training session, 12 individuals displayed a difference
of more than 2 cm between the left and right sides. In the results of the Lennie test before the
exercise program, 40% of the students recorded asymmetry between the right and the left
scapula. There was significant improvement due to the exercise program only on the right side.
Based on the findings on the rotation test 80% of the students showed asymmetry between the
rotation on the right and left side. Significant improvement was seen after the exercise program.
Based on the statistical results we got, we can see that there was a significant improvement in
all of the tests apart from Delma’s index because before the program the subjects didn’t show
pathological curves.

According to the questionnaire, in the visual analog scale, all of the students recorded pain in
at least one region. The highest pain value was 8, in different body parts — the neck and
shoulders, upper back (thoracic spine), and lower spine (lumbar spine).

Comparing the amount of time spent using the laptop at home and the university, 85% of the
students spend only 1-3 hours/day using the laptop at the University and the time spent using
the laptop at home was almost equally distributed between 1-3 hours/day (9 participants) and
4-5 hours/day (8 participants). Stair climbing can be a very important activity to maintain a
healthy body and can also increase aerobic fitness. (Whittaker, Eves et al. 2021) The 60% of
the participants climb stairs at least 2-3 times a day while 20% climb stairs 4-5 times a day and
another 20% climb stairs only once a day. According to the answers given for the amount of
physical activity done in the past week, it was visible that the amount of physical activity
decreased in more than half of the participants. This can be associated with the hectic schedules
of University students and as a result of this, they can't lead a physical life.

The results we got from our study correlate with other authors too, which suggest that the
increase in the use of digital devices, the increase in the sedentary behavior, the decrease of the
level of physical activity have increased postural deviations and musculoskeletal disorders in
different parts of the body and especially the head and neck, shoulder and upper spine. (Arocha
Rodulfo 2019)
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The amount of physical activity and degree of sedentary behavior among university students
was examined in a research that is very similar to ours. All these students enrolled at Johannes
Gutenberg University of Mainz (N=31) were assessed. After a questionnaire was answered
from the students around 22.4% of them were not physically active and did not meet the WHO
recommendations. Out of those 22.4%, 17.6% were males and 24.2% were females. Around
47.6% of the students reported spending more than 8 hours sitting down, therefore the average
reported sitting time was 7 h 25 min. Adults should engage in at least 75 minutes of high
intensity exercise or 150 minutes of medium intensity exercise per week, according to research
by the WHO. Additional health benefits can be seen by increasing moderate-intensity exercise
to 3 - 5 occasions weekly and strength training is recommended to perform at least twice a
week. (Bull et al., 2020) Sedentary behaviour is determined as duration of 4 and half hours of
sitting time. (Lopez et al., 2021) There was a big difference between males and females
regarding the levels of physical activity, but not the sedentary behaviour too. The sedentary
lifestyle also depends on the field of study. According to this study done with JGU students,
the students which studied natural sciences, mathematics and informatics, presented high levels
of sedentary behaviour, and were significantly inactive. Sedentary behavior, non-
communicable illnesses, and all-cause mortality are strongly correlated with physical inactivity.
(Edelmann, Pfirrmann et al. 2022)

Another similar study was done by Kim, Cho et al, by assessing 88 students (male n=34;
female, n=54) to check their posture and the degree of musculoskeletal pain. They designed an
8 week exercise program, 3 times a week for posture correction. At the beginning, middle, and
completion of the exercise program, the participants were evaluated. After just 4 weeks, the
participants of the study reported pain decrease in the neck and shoulders and after the exercise
program was over the pain levels significantly decreased in all problematic areas similarly to
our results. (Kim, Cho et al. 2015)

This study had some limitations too. Due to the very busy schedule of all the students, it was
difficult to find students who were willing to take part in my thesis and perform the exercise
program. The number of the examined students was quite small and it does not represent all the
students in the University. Also, only students were assessed, so it is very difficult to draw a
conclusion for a whole population. To generalize the results further studies are needed with
participants of different professions, ages, living situations, and other factors

6. CONCLUSION

We were able to evaluate the posture of 20 students from various study programs at the
University of Debrecen, who were generally healthy and fit but experienced mild postural issues
and musculoskeletal pain based on the initial special tests and questionnaire. To address their
concerns, we designed a well-planned exercise program, which was conducted once a week for
6 weeks, with each session lasting 40-60 minutes. After the program, we conducted the same
special tests and observed a significant improvement in posture and a notable decrease in pain.
This outcome supported our hypothesis that a simple 6-week program can alleviate postural
problems and musculoskeletal pain. However, the risk of postural issues and muscle imbalances
may increase if a regular workout plan is not maintained.
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APPENDIX

University students
Number of subjects (participants) 20
Ratio of gender (female:male) 11:9
Mean years of age (year) 21.05+£2.66
Mean height of the body (cm) 170.40 + 10.34

Table 1. Primary information of the participants (mean+SD)
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Figure 1: Delma’s Index mean results before and after the exercise program (females 11; males 9).
The average student rates are shown in the columns. Standard deviation (S.D. (plus type) is
shown by the vertical lines. The physiological range of the test (94-96) is shown by the frame
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Figure 2: OWD's mean results before and after the exercise program (females 11; males 9).
The average student rates are shown in the columns. Standard deviation (S.D. (plus type) is
shown by the vertical lines.

The physiological range of the test (<5cm) is shown by the horizontal line above. (p<0.001).
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Figure 3: TFL test's mean results before and after the exercise program (females 11; males 9).
The average student rates are shown in the columns. Standard deviation (S.D. (plus type) is
shown by the vertical lines. (Both sides p<0.001)

Before After p value
. 25.45+£3.99 27.30+3.58
<0.
Sphinx test results (cm) (min16; max36) (min20; max37) <0.001
41.00+£5.36 42.25+5.57
<0.
Cobra test results (cm) (Min30: max50) (min31:max53) <0.001

Table 2. Sphinx and Cobra tests’ results (mean+SD (min;max)
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Figure 4. Correlation between Schober | and Fingertip to floor test
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Flexion of the spine (cat-cow)

Participants positioned themselves in a correct all fours
position (knees open hip width apart and hands directly
under the shoulders, open shoulder width apart). They
were asked to arch their back towards the ceiling 5 times.

Extension of the spine (cat-cow)

Everything was the same as the flexion, but the
participants were asked to arch their back towards the
floor 5 times.

Flexion of the arm and extension of the leg in all fours
position

Starting position was the same as the cat-cow, but to make
the exercise more difficult the participants were asked to
lift their arm and the opposite leg.

The exercise was repeated 5 times.
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Deep creeping in all fours

Starting position was the correct all fours position, and
the participants had to stretch forwards in a deep creeping
position. The exercise was repeated 5 times.

Deep creeping in all fours — move to the right
Everything was the same as the simple deep creeping, but
the participants were asked to move to the right side for a
more effective stretching.

Exercise was repeated 5 times.

Deep creeping in all fours — move to the left

Bridge

The participants were asked to go into supine position, the
knees were bent and the hands were next to the trunk.
They had to lift their pelvis from the floor for 5 times.

Crunches

Same starting position as the bridge, but the hand were
behind the head and the participants were asked to lift up
their head, neck and back until the lower margin of the
scapula

Plank

The participants were asked to go into prone position and
keep their elbows on the floor, from there they were asked
to lift their bodies up and keep the plank position for at
least 1 minute.

Table 3: Pictures from the exercise program
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