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Formali

Ritgerd pessi er hluti af rannséknartengdu framhaldsnami til fullnadar M.S.-
proéfi i iprétta- og heilsufreedum fra Haskéla Islands. Vaegi ritgerdarinnar er
60 einingar og byggist hun a8 megindlegri rannsdknaadferd a preki, holdafari
og efnaskiptalegum adhaettupattum hjarta- og aedasjukddéma hja islenskum
ungmennum. Verkefnid er hluti af vidamikilli rannsékn & islenskum
ungmennum sem fram fér arin 2010 til 2012 og ber nafnid Atgervi ungra
islendinga og stjérnad af Erlingi J6hannssyni, Pérarni Sveinssyni, Kristjani
Pér Magnussyni, Arszeli M4 Arnarsyni auk leidbeinanda mins Sigurbjérns
Arna Arngrimssonar. Atgervi ungra Islendinga er sjélfstett framhald &
annarri islenskri rannsékn sem fram for arin 2003-04 og ber nafnid Lifsstill 9
og 15 &ra Islendinga. békkum vil ég koma til peirra sem voru samferda mér i
rannséknarvinnu, peim Sondru Jénasarddttur, Sunnu Gestsddttur og
Margréti H. Indridadottur og einnig 4dur nefndum sérfraedingum. Sérstakar
bakkir feer leidbeinandi minn Sigurbjérn Arni fyrir ad deila med mér visku
sinni og pekkingu og syna mikinn sveigjanleika og oft éverdskuldada
polinmaedi.






Agrip

Hin gangstedu tengsl likamsfitu og lofthadrar afkastagetu (prek) vid
heilsufar eru pekkt en sjalfstaed ahrif preksins eru éljésari. Hin hefdbundna
framsetning a preki og sterku tengsl pess vid likamsfitu geetu hafa vanmetid
heilsufarsleg ahrif pess.

Meginmarkmid rannséknar var ad skoda tengsl preks og likamsfitu vid
adhaettupeetti hjarta- og sedasjukdéma og hvort mismunandi framsetning 4
preki hafi ahrif a pessi tengsl. Hed, pyngd, likamspyngdarstudull, mittismal
og pykkt hudfellinga voru maeld i 127 (66 kvenkyns) einstaklingum 17 og 23
ara. Hlutfall likamsfitu (fituprésenta) og fitufrir massi (FFM) voru metin med
tvi-orku  rontgengeislagleypnimelingu  (e. dual energy X-ray
absorptiometry). brekmeeling var framvaemd med stigvaxandi, hamarks
alagsprofi a hjoli (W/kg) og einnig sett fram sem hlutfall af FFM (prekgrm,
W/kgrnm). Heildarkodlesterdl  hapéttni fituprdtein, lagpéttni fituprdtein,
priglyserid (glukési, insulin og HOMA (e. homeostatic model assessment)
insalinvidnamsstudull (insulin * glukdsi/22,5) voru meeld i blédi & fastandi
maga.

brek var marktaekt tengt vid heildarkdlesterdl, priglyserid, insulin og
HOMA eftir leidréttingu fyrir aldri og kyni (r=-0,24 til -0,49, 6l p<0,03). Allar
likamsfitumaelingar voru tengdar vid sému breytur (r=0,21-0,53, 6ll p<0,05).
Med leidréttingu fyrir preki ad auki breyttust tengsl likamsfitumaelinganna
vid HOMA eda insulin ekki (61l p<0,05) en tengslin vid priglyserid og
heildarkolesterdl rofnudu (61l p>0,05). Hins vegar rofnudu tengslin milli
pbreks og efnaskiptalegra dahaettupatta pegar leidrétt var fyrir pykkt
hudfellinga eda fituprdsentu sem gaf til kynna ad sjalfstaed ahrif preks vaeru
engin (p=0,06-0,69). Aftur & moti var fylgni prekqy vid efnaskiptalegu
adhaettupaettina marktaek (r=-0,25 til -0,32, p<0,02) sem syndi fram & tengsl
preks eftir ad likamsfitan hafdi verid fjarlaegd.

Prekery, sem er an allrar likamsfitu, hefur tengsl vid dhaettupeetti hjarta-
og x0asjukdéma en prek, sem er tengt likamsfitunni, hefur ekki sjalfstaed
tengsl vid aheaettupaettina. Sjalfstaed tengsl preks vid dhaettupaettina geetu
hafa verid vanmetin hingad til med framsetningu 4 preki sem tengist
likamsfitubreytum um of.



Abstract

Adiposity and cardiorespiratory fitness (CRF) are known to have
counteracting effects on health but the independent role of CRF is debated.
The way CRF is usually expressed and its strong relation to adiposity
measures may have underestimated its effects on health.

The purpose of this study was to determine the association of different
expressions of CRF to metabolic risk factors independent or in the absence
of adiposity. Height, weight, body mass index, waist circumference, and
skinfold thickness (SKF) were measured in 127 (66 females) 17 and 23 year-
olds. Estimates of body fat percentage (%Fat) and fat-free mass (FFM) were
obtained from dual energy X-ray absorptiometry. CRF was evaluated from a
maximal workload on a graded bicycle test (W/kg) and also expressed
relative to FFM (CRFgry, W/kgeew). Fasting total cholesterol, high-density
lipoprotein, low-density lipoprotein, triglycerides, glucose, insulin, and
homeostasis model assessment (HOMA) were measured in the blood.

After correcting for age and gender, CRF was significantly related to T-
chol, TG, insulin, and HOMA (r=-0.24 to -0.49, all p<0.03). Similarly, all
adiposity measures were related to the same variables (r=0.21-0.53, all
p<0.05). Correcting the adiposity measures additionally for CRF did not
affect their relation to HOMA or insulin (all p<0.05), but the relation to
triglycerides and total cholesterol became non-significant (all p>0.05).
However, correcting CRF for SKF or %Fat rendered the relation to metabolic
risk factors non-significant suggesting no independent effects of fitness
(p=0.06-0.69). On the contrary, fitnessiy was significantly related to the
metabolic risk factors (r=-0.25 to -0.32, p<0.02) illustrating an association of
fitness in the absence of adiposity.

CRFgry, in the absence of adiposity, is associated with metabolic risk
factors, whereas CRF, which is related to the adiposity measures, is not
independently associated with the aforementioned factors. Previously, the
independent effects of CRF to health may have been underestimated by
using an expression of CRF strongly related to the adiposity measures.
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1 Inngangur

Flestum er ordid ljést ad breyttir lifsheettir hafa leitt til pess ad kyrrseta
hefur aukist. Afleidingin er aukin likamsfitus6fnun folks sem leitt hefur til
bess ad ofpyngd og offita eru nu ordin ad heimsfaraldri. | upplysingum fra
alpjédaheilbrigdisstofnunni kemur fram ad fra arinu 1980 hefur tidni offitu
tvofaldast, arid 2008 voru 35% fullordinna of pung og 11% of feit og meira
en 40 milljénir barna undir 5 ara aldri voru of pung arid 2011". Ofpyngd og
offita eru pekktir dhaettupaettir langvinnra sjukdéma s.s. sykursyki 2, hjarta-
og edasjukdéma og dkvedinna gerda krabbameina®. Ekki er haegt ad lita svo
a holdafar sé eingdngu einkamadl hvers og eins pvi auk pess ad skerda
lifslikur og lifsgaedi vidkomandi er kostnadur vegna vandans mikill fyrir
samfélog?®. Arid 2007 var kostnadur islensks samfélags metinn & 5,8
milljarda kréna®. Kostnadurinn skiptist pa annars vegar i beinan medferdar-
kostnad vegna offitunnar sjalfrar (175 milljénir) og hins vegar i kostnad sem
rekja ma til medhondlunar a fylgikvillum og til beins framleidslutaps, taepir
5,7 milljardar.

A islandi hefur likamspyngdarstudull farid haekkandi undanfarna tvo
aratugi hja ollum aldurshépum®”’ pannig ad rdmlega 60% islendinga &
aldrinum 18-79 &ra voru yfir kjérpyngd &rid 2007°. Hja bérnum er préunin
einnig slaandi pvi 4 timabilinu 1958 til 2012 jékst hlutfall of pungra og of
feitra 9 dra barna ur 6,5% i taep 24%, pd dregid hafi ur aukningunni sidustu
ar®.

Med aukinni pekkingu, fraeedslu og medferdardrreedum hafa flestir
adhaettupeettir hjarta- og aedasjukdéma faerst til betri vegar undanfarna
aratugi en sykursyki 2 hefur hins vegar aukist hér 4 landi likt og i 68rum
vestreenum- og préunarlondum?®. Algengi sykursyki 2 medal islenskra karla
tvofaldadist milli dranna 1967 og 2007 og jokst um helming medal kvenna®.
Ahyggjur manna af stédu sykurblskaps likamans koma til vegna
lykilhlutverks insulindnaemis i bodlguferli sem leitt getur til hjarta- og
edasjukdéma’. Hugsanlegt er ad pessi préun a offitu og sykursyki 2 geti
verulega dregid uUr peim gd0a arangri sem bardttan vid hjarta og
20asjukdéma hefur skilad eda laekkudu hlutfalli étimabzerra daudsfalla
sokum kransaedasjukdéoma og heilablédfalla ar 30% arid 1990 nidur i 22%
arid 2010 en pad 4r stafadi teep 11% sjukddomsbyrdi landsmanna af pessum
sjukdémum®. Kransaedasjikdémar eru enn helsta orsok dtimabaerra dauds-
falla & fslandi og pvi er barattunni hvergi naerri lokid™°.
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2 Ahaettupaettir hjarta- og dasjikdéma

Fyrstu visbendingar um ad adakolkun, sem er forstig hjarta- og
2®0asjukddma, geti hafist snemma 4 lifsleidinni komu fram vid krufningar a
ungum bandariskum herménnum (medalaldur 22 &ar) sem féllu i strids-
atokum 3 sjotta dratug sidustu aldar en einkenni sjukddmsins fundust i 85%
beirra'. Fyrstu sannanir pess ad hjarta- og edasjukddma gaetu att sér raetur
i barnaesku komu fram nokkrum arum sidar og syndu forstigs einkenni allt
nidur i 3 ara aldur sem héldu &fram ad prdast fram & fullordinsar’**. A
sjotta til dttunda aratug sidustu aldar héfust miklar rannséknir & hjarta- og
20asjukddma i fullordnum og su tilgata sett fram ad sjukdédmarnir settu sér
marga orsakapeetti sem mogulegt vaeri ad hafa ahrif a og laekka pannig tidni
sjukdémanna™.

Ofpyngd, insulindbnaemi, dhagstaed blédfitugildi og har blddprystingur
hafa verid skilgreind sem sjalfstaedir dhaettupeettir hjarta og adasjukdéma
hja fullordnum?®. Ahaettupaettirnir geta verid til stadar fleiri en einn i einu og
skapad pannig enn frekari sjukdomsaheaettu, slik uppsofnun kallast
efnaskiptaheilkenni“**. Daami um skilgreiningu & efnaskiptaheilkenni er hatt
gildi fastandi blédsykurs (6,1 mmol/L) og ad auki alla vega tveir af
eftirfarandi pattum; offita (BMI > 30 kg/m? eda hlutfall mittis/mjadma >0,9
i korlum og > 0,85 i konum), ohagstaed blodfitugildi (hapéttnifituprotein-
kolesterdl (HDL) < 0,9 hja kérlum og < 1,0 mmol/I hja konum eda priglyserid
>1,7 mmol/| ) eda hdprystingur (>140/90 mmHg)™. Ad auki hefur hatt gildi
lagpéttnifituprétein-kdlesterdls (LDL), = 2,6 mmol/L verid skilgreint sem
ahaettupattur'®.

Uppsdfnun 3dhezettupatta hjarta og aedasjukdéma, eda efnaskipta-
heilkenni, er ekki eingdngu bundin vid fullordna einstaklinga heldur hefur
villunnar einnig ordid vart i bérnum og unglingum®’. Stérar rannséknir hafa
synt fram 4 ad pott algengi efnaskiptaheilkennis sé lagt medal barna og
unglinga (4%) borid saman vid fullordna (24%) pa er algengid hatt medal of
bungra og of feitra unglinga (29%)*.

Efnaskiptaheilkenni virdist rekast & milli aldursskeida, fra bernsku- og
unglingsarum yfir & fullordinsar’®?’ en tengsl einstakra patta geta verid veik
milli aldursskeida®*. Astaeda fyrir pvi ad einstaka ahaettupaettir virdast ekki
rekast milli dra eins sterkt og efnaskiptaheilkenni getur verid natturulegar
daegursveiflur i magni vidkomandi pattar og pvi liklegra ad tengsl finnst
begar fleiri paettir eru skodadir saman sem heild®*. Til vidbdtar vid fylgni
ahaettupatta milli aldursskeida hefur einnig verid synt fram a tengsl milli
st6du peirra i bernsku og tidni hjarta- og aedasjukdéma sidar 4
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aevinni®>?*#2_ Lifstill og heilsufar & aeskuarunum getur pvi haft mikil ahrif

sidar a aevinni og pvi full asteda til ad hefja forvarnir gagnvart hjarta- og
@dasjukdédmum hja ungu félki.
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3 Holdafar

Ofpyngd og offita eru skilgreind sem éedlileg fitus6fnun sem 6gnad getur
heilsu viskomandi einstaklings®®>. Um 2/3 hlutar jardarbla eiga heimili i
lndum par sem offitutengdir sjukdémar eru stér hluti danarorsaka®.
Alpjodaheilbrigdisstofnun hefur skilgreint pa sem eru of pungir og pa sem
eru of feitir i tvo hépa®. bessi flokkun byggir & likamspyngdarstuduls-
meelingum sem stydst vid haed og pyngd vidkomandi. Likamspyngdar-
studullinn er fundinn Gt med pvi ad deila i likamspyngd med had i 6dru
veldi (kg/m?). Hann er flokkadur Ut fra akvednum morkum sem eru aldurs-
og kynjabundin hja bérnum en sému mork eru notud fyrir alla sem ndd hafa
20 ara aldri®. Likamspyngdarstudull fra 18,5 til 24,9 kg/m? telst kjorpyngd,
25 til 29,9 ofpyngd og 30 < flokkast sem offita®’. Likamspyngdarstudull
islendinga hefur farid haekkandi undanfarna tvo aratugi en arid 1990 var
hlutfall of feitra karla 7,2% en haekkadi i 18,9% arid 2007, hja konum
haekkadi hlutfallid dr 9,5% i 21,3%>. bessi nidurstada er studd af annar
islenskri rannsdkn sem ndadi lengra aftur i timann, eda til arsins 1967 og
syndi fram & aukningu a likamspyngdarstudli fram til arsins 2007 en pa
reyndist algengi offitu vera 23% hja korlum en 21% hja konum?®. Orsok offitu
getur verid fjolpaett svo sem erfdir en liklegast er ad orsokina megi rekja til
breytinga a daglegri hreyfingu og matarraedi viskomandi®’.

Vandinn er ekki eingdngu bundinn vid fullordié félk pvi algengi offitu
hefur einnig farid vaxandi hja bérnum, unglingum og ungmennum?®,. Arié
2010 var talid ad um 45 milljéna barna & jordinni hafi verid of pung® og i
Evrépu eru allt ad 15% skélabarna of pung og til vidbdtar eru 5% peirra of
feit®. A [slandi hefur préunin fra arinu 1958 til 2012 verid st ad hlutfall 9
ara barna yfir kjorpyngd hefur vaxid Gr 6,5% i 23, 7%°. [ nylegri rannsokn &
islenskum framhaldsskélanemum kom fram ad ad 23% peirra voru yfir
kjorpyngd’. Hins vegar hafa komid fram visbendingar um ad hamarki offitu-
vandans geti verid ndd hja bornum og unglingum pvi ekki hefur greinst
aukning 4 hlutfalli barna sem eru yfir kjérpyngd undanfarin ar®.

islensk rannsékn & rakningu offitu synir ad 51% peirra sem kljast vid
vandann vid 6 ara aldur gera pad enn vid 15 &ra aldur®. Offita virdist einnig
rekjast & milli unglings- og fullordinsara®>’. Sambeerilegar nidurstédur
koma fram i erlendri samantekt rannsékna eda ad pridjungur leikskéla-
barna og um helmingur grunnskélabarna sem pjadust af offitu gera pad enn
a fullordinsarum®*®. En pé ad of feitt barn sé liklegra til ad pjast af
vandanum a fulloréinsdrum er steerstur hluti offitusjiklinga félk sem var i
kjorpyngd sem barn®™. Fram kemur einmitt i The Bogalusa heart study ad
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um 35% barna i kjorpyngd eru komin i ofpyngdarflokk & fullordinsarum®.
bessi stadreynd synir ad allir geta att von a pvi ad lenda i offituvanda ef ekki
er vel hugad ad hreyfingu og naeringu. Ad hafa verid grannur sem barn
minnkar likur & pvi ad vandinn geri vart vid sig sidar a avinni en gerir félk
alls ekki 6naemt.

Ahrif ofpyngdar 4 ahaettupaetti hjarta- og aedasjukdéma hja bérnum og
unglingum eru ekki eins vel rannsokud og hja fullordnum?*'. Oljost er vid
hvada aldur ofpyngdin fer ad hafa ahrif 4 dheettupaetti hjarta- og =0a-
sjukdédma og hversu mikil pau ahrif eru en rannsdéknir syna ad afleidingarnar
virdast vera paer somu og hja fullordnum eda adakoélkun’'. Auk pess hafa
rannsoknir synt ad tvd innstu 16g halsslageda offitubarna eru markvert
bykkri en peirra sem eru i kjorpyngd***. Slik pykknun er pekkt sem
snemmbaert merki um vidtaeka aedakolkun i fullordnum med sterk tengsl
vid dhaettupeetti hjarta- og aedasjukdéma®. | rannsékn sem gerd var &rid
2009 kemur fram ad of pung boérn a aldrinum 1 til 17 ara bua vid prefalt
meiri dhaettu 4 ad prda med sér haan blédprysting samanborin vid jafnaldra
i kjorpyngd®. Offita i bernsku hefur einnig verid tengd vid tolffalda
aukningu & insulinmagni i bérnum & aldrinum 5 til 17 &ara®. pa eru
briglyserid, heildarkélesterdl, LDL og HDL mun liklegri til ad vera 6hagstaed
hja of pungum boérnum*. Pannig eru offita og ofpyngd ahrifamikill
orsakavaldur a uppséfnun dahaettupatta hjarta- og aedasjukdéma og
efnaskiptaheilkennis hja ungu folki**%. Af islenskum rannséknum ma nefna
ad jakvaed tengsl milli insulinsmagns og likamsfitu hafa fundist hja 9 ara
bérnum og 15 ara unglingum®°.

Rannsdknir hafa synt ad offita i bernsku eykur likur d uppséfnun 3
ahaettupattum hjarta- og ®dasjukddoma og efnaskiptaheilkenni & unglings-
arunum pott likamspyngdarstudull unglings segi meira til um likur a
efnaskiptaheilkenni @ pvi aldursskeidi heldur en studull vidkomandi i
bernsku®***. S6mu tengsl virdast svo vera a milli offitu & unglingsarum og
efnaskiptaheilkennis & fullordinsarum®? pétt stada likamsfitu unglingsaranna
virdist tengjast i medallagi mikid vid einstaka ahaettupeetti hjarta- og
e0asjukdéma & fullordinsarunum®. Offita hefur pvi ekki adeins
heilsufarsleg ahrif 4 dkvednu aldursskeidi heldur er hun einnig tengd vid
verra heilsufari sidar 4 aevinni.

Likamsvoxt er haegt ad flokka nidur eftir pvi hvar fitusé6fnun & sér stad a
likamanum s.s. ,eplalaga” par sem hlutfallslega stzerri hluti likamsfitu situr a
efri  hluta likamans eda & kvidsvaedi, einnig pekktur sem
karlmannsvoxtur?, Perulaga voxtur eda ,kvenmannsvoxtur” einkennist af
steerra hlutfalli likamsfitu & mjodmun og leerum®*. Dreifing likamsfitunnar
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um likamann getur haft ahrif 4 heilsufar. Synt hefur verd fram 4 ad kvidfita,
karlmannsvaxtarlag, hefur sterkari tengsl vid dhaettupeetti hjarta- og
20asjukdéma og sykursyki 2 heldur en heildarfitumagn likamans en einnig
getur slik fitusofnun gefid til kynna lifslikur og likur @ sjukddmum 06had
likamspyngdarstudli>>. Astaeda mismunandi ahrifa likamsfitu getur verid su
ad fitan sem situr 4 mjodmum og laerum er ekki eins efnaskiptalega virk og
su sem situr @ kvidsvaedinu, en hlutverk mjadma- og lzerafitu er fyrst og
fremst ad nytast & medgongu og vid brjdstagjof*.

’

Notkun likamspyngdarstuduls vid flokkun i pyngdarflokka er ekki
éumdeild par sem takmorkun adferdarinnar er fyrst og fremst su ad ekki er
gerdur greinarmunur a likamssamsetningu vidkomandi, jafn hair og jafn
pungir einstaklingar eru pvi med sama likamspyngdarstudul 6had pvi
hvernig likaminn er samansettur. Likamssamsetning hefur mikid gildi i
heilsufarsrannsdknum og hafa yfir 30 mismunandi adferdir verid préadar
undanfarna aratugi til ad leggja mat & samsetningu likamans>®. bratt fyrir ad
fioldi adferda sé petta mikill eru adeins nokkrar peirra naegilega nakvaemar
til notkunar i rannséknum?. Mestri athygli hefur verid beint ad tveggja
hluta likdnum par sem likamanum er skipt i fitumassa og fitufrian massa®’.
Mogulegt er svo med nakveemari adferdum, eda priggja — og fjogurra hluta
likonum ad skipta fitufrium massa nidur i vatn, steinefni og protein®.

Likamssamsetningarmeaelingum ma skipta i tvo flokka eda annars vegar i
rannsoknarstofuadferdir sem krefjast sérhaefdrar adstddu og hins vegar i
vettvangsadferdir sem framkvamdar eru 6had slikri adstodu. Edlispyngdar-
maeling i vatni®®, rdmmadlsritun lofts, tvi-orku réntgengeisla-gleypnimaeling
(e. dual energy X-ray absobriometry - DXA), tolvusneid-myndataka (e.
computed tomography - CT), og segulémskodun (e. magnetic resonance
imaging - MRI) flokkast sem rannséknarstofuadferdir®®. Edlispyngdar-
maeling i vatni hefur verid talin ein st dreidanlegasta vid mat & edlispyngd®’.
Han stydst vid logmal Arkimedesar og gerir pvi mogulegt ad skipta
likamanum i fitu og fitulausan massa. Pannig er haegt ad reikna ut
fituhlutfall (fituprésentu) med skekkju uppda 2,7%°". Rummalsritun lofts er
onnur adferd sem reiknar Ut edlispyngd likamans en i stad vatns er notad
loft®. Fylgni milli rammalsritunar lofts og edlispyngdarmaelinga i vatni vid
mat & edlispyngd er mikil (r = 0,94) og maeliskekkja rimmalsritunar lofts a
fituprésentu er 3,6%%.

Med aukinni teekni hafa proast adferdir sem notast vid geislataeki vio
mat & likamssamsetningu. Nakveemastar maelingar fast med CT og pvi naest
MRI® Hins vegar takmarkar kostnadur notkun peirra vid rannséknir &
miklum fjolda félks®*. DXA er rannsdknarstofuadferd sem mikid hefur verid
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notud vid maelingar a likamssamsetningu og nu er litid a pessa adferd sem
ba akjésanlegustu®®. DXA var upphaflega préud til ad meta astand beina og
ba sérstaklega m.t.t. beinpynningar’’. DXA skiptir likamanum i prja hluta
(briggja hluta likan) beinmassa, fitumassa og fitulausan mjikvef>’.
Kostnadur DXA telst vidradanlegur en auk pess ad vera hagnyt krefst hun
ekki virkrar patttoku vidfangsefna og hefur lagmarksahaettu i for med sér®.
DXA melingar eru pvi akjdésanlegar i storar rannséknir og nidurstodur
adferdarinnar reynst nakvaemar og gildi hennar stadfest gagnvart CT* og
maelingum byggdum & fijogurra hluta likonum®. DXA maelingar hafa hins
vegar ekki reynst eins nakveemar i ad meta breytingar a likamsfitu med
vaxandi aldri par sem geta adferdarinnar er ekki naegilega mikil vid mat 3
fitu & buk sem eykst hlutfallslega eftir pvi sem arin 1i#a®. Vid samanburd &
nidurtodum fra DXA parf ad athuga vel framleidanda taekisins og hvada
hugbunadur var notadur vegna pess ad slikir paettir geta haft ahrif a
nidurstédur maelinga®.

Adferdir sem mogulegt er ad framkveema an sérhaefdrar adstédu og
rannsoknarteekja kallast vettvangsadferdir. Ein slik adferd er maeling a
lifrafmagnsvidnami (e. bioelectrical impedance) sem er einfold, énaergongul
og odyr, krefst ekki mikillar pjalfunar rannsakanda, er ekki épeaegileg fyrir
batttakanda og moguleg vid mat 4 offitusjiklingum®. Hins vegar krefst hun
mikillar stodlunar af halfu patttakenda t.d. vardandi faeduinntoku og
afingar sem dregur dr ndkveemni og notagildi adferdarinnar®.

Onnur vettvangsadferd og su mest notada er hudfellingamaelingar sem &
reetur ad rekja til upphaf 20. aldar®. pessi adferd byggir 4 meelingu & pykkt
hadfellinga @ mismunandi stodum likamans og pezer nidurstodur settar i
jofnur til ad meta edlispyngd likamans eda fituprésentu®. Réttmaeti
hadfellinga-meelinga er mismunandi eftir pvi hvada samfélagshépar eiga i
hlut en helsti veikleiki adferdarinnar er sa ad o6ll fravik (t.d. aldur og kyn)
maelihdps fra peim hépi sem notadur var til ad préa vidkomandi j6fnu mun
leida til skekkju i nidurstédum®’. Af pessari astaeedu hefur mikill fjéldi jafna
verid prdéadur til ad auka ndkveemni gangvart mismunandi hdépum.
Hudfellingamaelingar krefjast pess ad vandad sé til verka og ad haefni
malanda sé god pannig ad nidurstédur verdi sem nakveemastar’®. Adrir
veikleikar huadfellingamaelinga eru ad erfitt getur reynst ad tryggja
samraemi milli mismunandi malenda sem og samrami milli klipumaela sem
notadir eru vid maelingarnar®. Einnig getur verid erfitt ad skilja vodva fra
fitu i hadfellingunum og erfidleikar vid meaelingar a folki sem hefur stérar
fellingar’’. Maeliskekkja hudfellingamaelinga vid Utreikning & fituprdsentu
hefur maelst £3,5% hja konum og 5% hja koérlum bornar saman vid
edlispyngdarmaelingar i vatni®’.
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Adrar malingar sem notadar hafa verid vid mat a likamssamsetningu eru
meelingar 4 breidd beina og ummali atlima en slikar maelingar hafa minni
nakvaemni en paer adurnefndu®®. Ummalsmaelingar eru einnig notadar til ad
meta likamsstaerd s.s. mittismdl og mikilveegt ad vanda sé til verka og
meelistadir vandlega afmarkadir og maeldir med malbandi ur éteygjanlegu
efni®. Hlutfall mittis og mjadma sem og mittismal hefur tengsl vid dhaettu-
peetti hjarta- og eedasjukdéma og pvi geta ummadlsmelingar gefid
visbendingar um sjukdémsahaettu’.
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4 Hreyfing
Hreyfing hefur verid skilgreind sem ,6ll hreyfing a likama sem krefst orku“’.
pad er vel stadfest ad hreyfing hefur jakvaed ahrif a heilsufar félks @ 6llum
aldri. Hreyfing gegnir mikilvaegu hlutverki i forvornum gegn ymsum
sjukdémum s.s. sykursyki 2, heilablééfalli, ymsum tegundum krabbameina
(s.s. i brjostum og ristli) og hjarta- og aedasjukdémum, baedi med beinum
ahrifum a sjukdémspréoun og med aeskilegum ahrifum a aheettupeetti
sjukdéma’’. Hreyfing eykur pannig lifslikur og seinkar daudsfollum af
flestum orsokum hja mismunandi pjédfélagshopum’’. Um gagnstaed
linuleg tengsl er ad reeda milli magns hreyfingar og heilsufars og langlifis en
lagmarksmagn hreyfingar til ad framkalla heilsubaetandi ahrif er 6ljést’®.
Rannsdknir hafa synt ad ganga getur skilad godum heilsufarslegum ahrifum
sem og énnur hreyfing af midlungsakefd allt nidur i 60 min & viku”"’.
Hreyfing hefur einnig géd ahrif 4 heilsu barna og unglinga og
visbendingar eru um hin sOmu gangstaedu linulegu tengsl og hja
fullordnum”’. Tengsl milli hreyfingar & unglingsarum og fullordinsarum
virGast vera veik til medalsterk en hreyfing virdist fara minnkandi med
auknum aldri’®®. Ad tengslin milli aldurskeida skuli ekki vera sterkari getur
orsakast af peim morgu pattum sem hafa ahrif a hreyfingu fullordna s.s.
félags- og pjodfélagsstada, umhverfispattir og persénulegar adstaedur’ en
einnig getur maeliadferdin haft ahrif>".

Jakvaed skammtimaahrif hreyfingar 4 heilsufar unglinga eru mest 3a styrk
beina og andlega heilsu en einnig 4 likamsfitu og HDL">®. Langtimaahrif eru
fyrst og fremst med aukning & Dbeinpéttni og laegri tidni
bridstakrabbameins” en ekki med lsekkun &heettupitta hjarta- og
edajsukdoma’. Mikilvaegt er pvi ad vidhalda hreyfingu & 6llum
aldursskeidum.

Astundun hreyfingar er ekki i 6llum tilfellum eingdngu til géds pvi tengsl
hafa fundist @ milli pess ad vera neyddur til hreyfingar 4 unglingsarum og
hreyfingarleysis & fullordinsarum®. Einnig hefur verid synt fram & ad
sérhaefing sem & sér stad of snemma a lifsleidinni tengist frekara brottfalli
ur iprottum, verri afkastagetu og verri hreyfistjérnun a fullordinsarum og
aukinni meidsla-haettu’®,

Haegt er ad flokka meaelingu & hreyfingu i prennt, beinar melingar,
hlutleegar maelingar og hugleegar maelingar®.  Mest areidanlegar og
réttmeetar eru beinar maelingar s.s. meaelingar sem notast vid tvimerkt vatn
eda dbeina varmafraedi’>®. Hlutleegar maelingar stydjast vid ymsan bunad
s.s. hjartslattartionimeeli, skrefmeeli og hrodunarmaeli og hafa att auknum
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vinsaeldum ad fagna’>®. Slikur bunadur minnkar likur & allri hlutdraegni vid

rannséknir og er gédur vid maelingar & stérum hdpi folks”.
Hjartslattartionimaelingar hafa reynst nezegilega areidanlegar til ad proa
gréfa hreyfingarflokka , (t.d. mjog virkur - nokkud virkur - kyrrseta), en
skortir  nadkveemni til ad maela magn hreyfingar hja einstaklingum’.
Areidanleikarannséknir & skrefmaelum og hrédunarmaelum syna hda fylgni
beirra vid surefnisupptoku (r = 0,62 til 0,93) og vid beina malingu &
hreyfingu (r = 0,9 til 0,97), pott peir nai ekki ad mala alla hreyfingu
vidkomandi’®. Huglaegar maelingar eru svo sjilfsmat & hreyfingu gengum
spurningalista en slikar adferdir eru vandmedfarnar sérstaklega pegar
patttakendur eru boérn og unglingar par sem sa aldurshépur getur att i
erfidleikum med rifja upp slikar upplysingar’>®>. Slikar adferdir hafa pé synt
fram & 73% til 86% samsvorun vid beinar maelingar’.
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5 brek

breki er haegt ad skipta lifedlisfraedilega i tvennt eda annars vegar loftfirrt
og hins vegar lofthdd. Loftfirrt prek er geta likamans til ad vinna an surefnis
en lofthdd prek er pa vinna sem unnin er vid naegt frambod surefnis.
Lofthdd prek er pvi heildarafkastageta blddrdsar- og Ondunarkerfa og
haefileiki peirra til ad vidhalda likamlegri getu® sem er su skilgreining sem
notud er & ordinu prek i pessari ritgerd.

Hamarkssurefnisupptaka er (e. maximal oxygen uptake - VO,..) er
vidmidunaradferd prekmelinga og sett fram sem heildarsurefnisupptaka
likamans (L/min) eda sem hlutfall af likamspyngd (ml/kg/min) og pa kollud
brektala®’. Strefnisupptoku er haegt ad meta baedi med beinum og dbeinum
melingum en bpaer beinu, framkveemdar med loftskiptamaelingum i
stigvaxandi hamarkspréfum, gefa nakvaemari nidurstodur®’. Beinar
prekmeelingar eru samt sjaldan framkvaeemdar og pd adallega vegna
hindrana vid framkvaemd peirra en pzer geta verid timafrekar og krefjast
sérhaefdrar adstodu og bunadar®’. Obeinar maelingar stydjast vid hamarks-
afkastagetu (vinnu) og/eda hjartslattartioni vid hamarksareynslu eda
timatoku i gongu-, skokk- eda hjélapréfum®. Su adferd sem notud var i
pessari rannsdkn er dbein par sem notast var vid hamarkafkastagetu a
pbrekhjoli i profi med stigvaxandi alagi. Hefur adferdin verié areidanleika-
préfud med hamarks strefnisupptokumaelingu®. begar ekki er moguleiki 4
hamarksprofi s.s. vegna heilsufars geta prof nedan hamarks, p.e. pegar
vidkomandi reynir ekki 4 sig ad fullu, gefid vidunandi nidurstodur®. Adferdir
til ad meta prektodlu an pess ad fram fari prekpréf hafa verid préadar og er
pa studst adrar upplysingar s.s. kyn, aldur, likamspyngdarstudul, hvildarpuls
og upplysingar fra viskomandi um hreyfingu®”°.

Mat a preki hefur reynst areidanlegur pattur i heilsufarsmati félks og pa
sem visbending um hjarta- og adasjukdéma, danartidni vegna peirra og
daudsfalla af 6llum orsokum® %, beir sem hafa lélegt prek hafa haerri gildi
heildarkélesterdls, haerri slagprysting og leegra gildi HDL, haerri
likamspyngdarstudul og mittismal®> sem og sykursyki 2%. Einnig hefur verid
synt fram & tengsl preks vid lifshamingju hja fullordnum® og betri kyngetu
karlmanna®. Avinningur gods preks er ekki eingéngu bundinn vid fullordid
folk. Hid sama & vid um yngra félk en rannsékn & 2845 bornum og
unglingum a aldrinum 9 og 15 ara syndi fram & gagnstaed tengsl preks vid
uppsoéfnun a dhaettupattum hjarta- og aedasjukdéma 6had aldri, kyni og
bjoderni (Portugal, Eistland og Danmérk)®. Fleiri rannséknir hafa synt fram &
somu nidurstédu vardandi tengsl milli preks og ahaettupatta hja bérnum,
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unglingum og ungmennum?®*#9%%% og fyllordnu félki yngri en 30 ara®*. A

islandi hafa komid fram sambzerilegar nidurstédur eda gangstaed tengsl
breks vid instlinmagn hja 9 dra bornum og 15 ara unglingum®. prek hefur
einnig neikvaed tengsl vid likamsfitu hja bérnum og unglingum, einnig
islenskum®%. A3 sama skapi syndi rannsékn & ungum ofpyngdarbérnum, 6
— 13 dra, fram & neikvaed tengsl preks vid huadfellingarpykkt,

likamspyngdarstudul og fituprésentu®®,

[ islenskri rannsékn kom fram ad rimlega 22% 18 ara stulkna og um 10%
18 ara drengja flokkast med lélegt prek’ en bandarisk rannsékn skilgreindi
um 34% unglinga og 14% fullordinna med lélegt prek®. brek minnkar milli
bernsku- og unglingsara'®*® en pd er haegt ad hafa ahrif & pessa préun
med akafri hreyfingu'®. prekid fylgir svo unglingum fram & fyrstu fullordins-
arin®. Dwyer o.fl fundu Gt i rannsékn sinni ad minnkandi prek fra bernsku
yfir & fullordinsar tengdist aukinni fituséfnun og insulindnaemi'®”’. Adrar
langtimarannséknir hafa einnig synt fram 4 neikvaed tengsl milli preks

unglingadranna og likamsfitumagns seinna & lifsleidinni*>*****. Hins vegar
tengist prek unglingsaranna ekki**** eda veik tengsI'® eru vid einstaka
dhaettupaetti hjarta- og adasjukdéma eda efnaskiptaheilkenni®***?> 3

fullordinsarum adra en likamsfitu. bvi er mikilvaegt ad vidhalda preki pegar
aldur feerist yfir pvi gott prek i sesku tryggir ekki vorn gegn dhaettupattum
sidar eins og rauntimaprek getur gert.

Mismunandi adferdir eru notadar vid framsetningu a preki eda prektolu.
begar heildarafkastagetu er deilt nidur & likamskilé (W/kg eda ml/ kg/min)
verdur prektalan natengd fitumagni likamans og naudsynlegt er ad gera
greinarmun a tengslum preks og likamsfitu vid dhaettupeetti sjukdéma.
Pannig er haegt ad komast ad pvi hvort prek hafi bein heilsubdétarahrif a
adheettupaettina eda hvort ahrifin séu débein og pa eingdngu i gegnum
lekkun & likamsfitu. Hopi sem lyst er sem efnaskiptalega heilbrigdum en of
feitum eda feitum i formi, er laus vid dhaettupaetti hjarta- og sedasjukddéma
adra en offitu og p.a.l. i minni haettu 4 ad préa med sér sjikddma'®. pvi
hefur verid velt upp hvor astadan fyrir pessu efnaskiptalega heilbrigdi geti
verid gott prek vidkomandi og hefur su tilgadta verid studd af rannséknum
b.e. ad prek hafi dkjésanleg tengsl vid dhaettupeetti hjarta- og sedasjukdéma
6had pyngd, kyni og aldri®®'®™*? Rannséknir hafa jafnvel synt ad peir sem
eru of pungir en med gott prek eru i jafnlitilli haettu 4 ad fa hjarta- og
edasjukdéma og peir sem eru grannir og med gott prek™. Ekki eru allar
rannsoknir @ pann veg pvi einnig hefur verid synt fram 4 ad offita ein og sér
an medfylgjandi ahaettupatta eykur danarlikur af 6llum orsékum™***.
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Rannsdéknum ber heldur ekki alveg saman um hvort prek hafi bein tengsl
vid ahaettupaetti 6had fitumagni en sumar rannséknir syna ad svo sé 6had
aldri og kynpeetti>*'**?!. Adrar hafa komist ad dlikri nidurstédu hja ungu
folki eda ad prek hafi ekki sjalfstaed tengsl vid insulinnaemi eftir leidréttingu
fyrir fitumagni "**'?*. Hugsanleg astaeda fyrir pessum 6liku nidurstédum
getur verid adferdarfraedilegur eda hvada adferd er beitt til ad skilja
likamsfitu fra preki. Oftast eru ahrif preks a dhaettupeetti sjikddéma metin og
leidrétt fyrir ahrifum fitunnar og 6fugt. En prek sett fram sem hlutfall af
likamspyngd er mjog tengt likamsfitumagni sem getur valdid
adferdafraedilegu vandamali (multicolinearity) sem skekkir nidurstédurnar.
Med gdédum likamssamsetningarmeelingum eins og DXA er mogulegt ad
skilgreina prek & annan hatt eda sem hlutfall af fitufrium massa likamans
sem minnkar eda gerir ad tengslin @ milli preks og likamsfitu og leysir par
med ofangreint adferdarfreedivandamadl. Med pvi ad setja prekid fram med
pessum haetti, sem hlutfall af fitufrium massa, verdur til ndkvaem skil-
greining a afkastagetu pess hluta likamans sem er efnaskiptalega virkur.
bessi framsetning 4 preki og tengsl pess vid dhaettupaetti sjukdéma hafa
ekki mikid verid rannsokud mikid en pd hafa fundist hafa neikveed tengsl

milli pess og dhaettupatta hja ungu félki***.
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6 prek eda hreyfing

brek og hreyfing eru natengd hvort 6dru a pann hatt ad prek akvardast ad
mestu, en ekki eingdngu, af hreyfimynstri undangenginna vikna eda
manada'®. Erfdafraedilegir paettir preks eru mikilvaegir en utskyra minni
hluta preksins heldur en umhverfistengdir paettir og munar pa mestu um
umfang hreyfingar'”®. Fyrir flesta fullordna einstaklinga gildir ad aukinni
hreyfingu fylgir aukid prek pdé hversu mikid og hve hratt vidkomandi

adlagast sé misjafnt og ad hluta had erfdafraedilegum pattum™.

Hja bornum og unglingum eru tengsl milli hreyfingar og preks 6ljésari en
tengsl eru @ milli pjalfunar og preks og pvi mogulegt ad auka prekid med
akafri hreyfingu'®. Hvort einhver proskaproskuldur er fyrir haefni pessa
aldurshéps til ad tileinka sér pjalfunarahrif er 6ljost en sannanir eru fyrir pvi
ad badi born sem eru vel pjalfud og einnig 6pjalfud geta hagnast a
bolpjalfun en pau pjalfudu augljéslega minna par sem pau hafa pegar tekid
Ut hluta af mogulegri adlégun med pjélfun sinni'®®. Meiri akefdar er pé
krafist af pessum aldurshdépi heldur en fullordnum til na fram baetingu a
breki'?®

Rannsdknir hafa synt fram a ad tengsl milli hreyfingar og dhaettupatta
hjarta- og sedasjukdéma geta Utskyrst ad stérum hluta med auknu preki'®.
Samantekt rannsdékna syndi ad prek hefur allt ad helmingi sterkari jakveed
ahrif heldur en hreyfing & sjukdémaahaettu™’*?. Fleiri rannsdknir hafa synt
alika nidurstodu*?®™!. Rannsékn & ungu folki, 10 — 14 ara, syndi fram 3
neikvaed tengsl preks vid uppsofnun 4 dheettupdttum hjarta- og
®0asjukdéma en mismunandi magn hreyfingar hafdi ekki pessi sému
tengsl®®. Adrar rannsoknir hafa synt fram & alika sterk tengsl preks og
hreyfingar vid daheaettupaetti hjarta- og adasjukdéma, krabbameina, heila-
blodfalls, og daudsfalla af 6llum orsokum'®. Gott prek jafnvel 4n akafrar
hreyfingar virdist vernda félk fyrir daudsfollum af 6llum orsékum pétt gott
brek og hreyfing veiti enn betri vorn'>. Asteedan fyrir pvi ad tengsl milli
pbreks, hreyfingar og ahesettupatta koma dlikt ut eftir rannséknum getur
verid mismunandi adferdir vid malingar og Urvinnslu gagna, baedi 4 preki
og hreyfingu'®.

Astedan fyrir hinum jakveedu tengslum milli preks/hreyfingar og
adhaettupatta getur verid aeskileg ahrif & insulinneemi med auknum fj6élda
GLUT4 flutningspréteina, aukningu a vodvamassa og med aukningu a
haraedapéttleika''®. Einnig getur hreyfing minnkad langvarandi sjikdéms-
valdandi bélgur i likamanum og studlad pannig ad betri heilsu®®***. pau
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ahrif virdast frekast fylgja polpjalfun en eru ekki eins aberandi vid

styrktarpjalfun®.

Skammtima og langtima ahrif hreyfingar @ blodfitu virdast fyrst og
fremst vera & magn priglyserida og HDL i bl68i"****. Ahrifin virdast ekki vera
eins greinileg & heildarkdlesterdl og LDL pd ad hreyfing uppa 1200 til 2200
kkal & viku tengist leekkun & magni pessarar ahaettupatta®. Astada pess ad
hreyfing hefur neikvaed tengsl vid priglyserid getur verid su ad hreyfing adur
en faedu er neytt minnkar magn priglyserida i blédi hja badum kynjum™®*’.
Asteda pess er ekki fullkomlega ljés en aukin virkni ensimsins
lipdprdteinlipasi sem brytur nidur fitu i vodvum og aukid blodflaedi um
vinnandi vodva og lifur getur dregid Ur magni priglyserida i blodi eftir
hreyfingu spilad par hlutverk*****,
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7 Markmid og tilgangur

Offita hefur farid vaxandi i heiminum a undanférnum aratugum hja 6llum
aldurshépum. Offita er dhaettupdttur hjarta- og aedasjukdéoma en auk pess
geta fylgt henni efnaskiptalegir ahaettupeettir s.s. haekkud blddfita
(heildarkdlesterdl og priglyserid) og insulinébnaemi. Afleidingarnar eru hinar
somu i 6llum aldurshépum eda edakolkun. Hreyfing er stér ahrifapattur
offitu sem leitt hefur til préunar & fjolmoérgum adferdum vid mat &
hreyfingu. Ein slikra adfer6a er mat a afkastagetu eda preki. Mat a preki
hefur reynst dreidanlegur pattur i heilsufarsmati folks og pa sem visbending
um hjarta- og sedasjukddma, danartidni vegna peirra og daudsfalla af 6llum
orsokum. Tengsl milli hreyfingar og dhaettupdtta hjarta- og sedasjukdéma
geta ad auki Utskyrst ad storum hluta med auknu preki. Rannsdékn & ungu
folki, 10 — 14 4dra, syndi fram & neikvaed tengsl preks vid uppsofnun 3
dhattupattum hjarta- og adasjukddma en mismunandi magn hreyfingar
hafdi ekki pessi somu tengslI®®. Ekki er alveg fullkomlega ljést hvort
brek/hreyfing hafi bein tengsl vid aheaettupeetti eda hvort ahrifin eru
eingongu fyrir tilstudlan laegra likamsfitumagns. brek hefur po verid nefnt
sem likleg skyring & pvi hvers vegna sumir offitusjuklingar eru lausir vid hina
efnaskiptalegu dhaettupeetti, dstand sem kallast ,, feitur en i formi“

A unglings- og fyrstu fullordinsarunum verda ymsar breytingar & lifsstil
s.s. Okuleyfi, framhaldsskélar, sjalfstaed bulseta og brottfall dr ipréttum.
Meginmarkid pessarar rannséknar var ad skoda tengsl preks og likamsfitu
vid aheettupaetti hjarta- og esedasjukdéma hja pessum aldurshoépi og pa
hvort prek hafi sjalfstaed tengsl vid ahaettupaetti hjarta- og adasjukddma.
Notadar voru tveer élikar adferdir vid ad adskilja ahrif fitu fra ahrifum preks,
annars vegar hin hefdbundna adferé ad leidrétta tengsl milli preks og
aheaettupattanna fyrir fitumagni og hins vegar ad skoda tengsl prektolu
fitulausa massans vié aheettupaettina. Undirmarkmid var ad kanna préun
pbreks og dhaettupatta hjarta- og sedasjukdéma yfir 8 ara timabil. Mikilveegt
er ad kanna stéduna hja ungu félki par sem pessir sjukdémar geta byrjad ad
myndast 4 bernsku- og unglingsarunum poétt peirra verdi ekki vart fyrr en
sidar & sevinni. Gert var rad fyrir ad nidurstédur yrdu i likingu vid pad sem
adrir hafa komist ad eda ad prek fari minnkandi & pessu aldursskeidi og
tengsl preks vid aheaettupzetti hjarta- og adasjukdéma verdi neikveed og
sjalfstaed fra fitu. Ekki hefur adur verid framkveemd & islandi langtima-
rannsokn a pessu vidfangsefni og pvi athyglisvert ad sja hvort og pa hvada
breytingar verda a heilsutengdum pattum.
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8 Efnividur og adferdir

Leitad var til peirra einstaklinga sem toku patt i rannsdkninni Lifstill 9 og 15
dra Islendinga & drunum 2003/04 og éskad eftir patttoku. Haft var upp &
742 af peim 944 sem toku patt i fyrri rannsékninni og 457 (242 strakar)
budu sig fram. 426 téku prekprof (31 slepptu pvi vegna veikinda) og
blédmaelingar gerdar a 127 einstaklingum (eingbngu bpeir sem féru i
blédmeelingar i fyrri rannsokn). Melingar féru fram & Egilsst6dum
(Heilbrigdisstofnun Austurlands), Husavik (Heilbrigdisstofnun Ppingeyinga
Huasavik), Akureyri (Sjukrahusid @ Akureyri) og i Képavogi (Rannsdknarst6d
Hjartaverndar). Allar DXA maelingar foru fram a Akureyri og i Képavogi. Hluti
af patttakendum var undir 16galdri eda 17 dra og pvi vard sampykki
foreldra/forradamanna fyrir patttoku ad liggja fyrir dsamt sambpykki
patttakenda. Rannsdknin var sampykkt af visindasidanefnd.

Haed var meeld med feeranlegum hzedarmeeli (Seca 217, Seca Ltd.
Birmingham, UK) og namundud ad naesta tug millimetra (0,1 sm).
Vidkomandi var berfeettur eda i sokkum stéd uppréttur vid haedarmeaelinn
med haela i golfi og snerti framhluta stlu maelisins. byngd var maeld i Iéttum
klaednadi (neerfot) med nakvaemni uppa 0,1 kg (Seca 813, Seca Ltd.
Birmingham, UK). Ummalsmaeling var gerd um mittid eda midja vegu milli
nedstu rifbeina og mjadmarkambs vid lok léttrar dtdondunar (Gulick
tractable measuring tape, Country Technologies Inc). Mittsmal var adlagad
til ad jafna ut tengsl hadar og mittismals med pvi ad deila i mittismal med
haed i veldinu 0,9282%.

bpykkt hudfellinga var mald & heegri hlid likamans (Lange, Beta
Technology Incorporated, Cambridge) yfir prih6fda (mitt & milli acromion &
herdabladi og olecranon a framhandlegg) og tvihofda (framan & upp-
handlegg, beint & moéti prih6fdameelingu), brjéstvodva (halfa leid fra
holhandarmdérkum ad geirvortu hja kérlum en pridjung af vegalengdinni hja
konum), nedan vid herdablad (skahalt, 45° vid nedsta hluta herdablads
(inferior angle), milli hryggsulu og herdablads), kvid (2 sm haegra megin vid
nafla, 160rétt felling), sidu (l6drétt maeling i midri holhénd i haed vid nedsta
hluta bringubeins, xiphoid process) mjodm (beint fyrir ofan mjadmakamb,
beint nedan vid fremsta hluta holhandar) og mitt leerid framanvert (l6drétt
felling mitt & milli efri brdna hnéskeljarinna og néra). Kliputongin var sett
utan um hudfellinguna og bedid i 2 — 3 sek. adur en lesid var af. brjar
meelingar gerdar 4 hverjum stad og medaltal tekid af peim tveimur sem
stédu naest hvor annari.
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Likamssamsetning var einnig maeld med DXA (Lunar bone densitometer,
General Electric og Hologic discovery gdr 4500). batttakendur léttklaeddir
skdlausir og fjarleegbu allt skart. Allur likaminn var skannadur og
viokomandi I3 kyrr & bekk &3 medan.

bprekmaeling fér fram & prekhjoli (Monark Ergomedic 839E) med adferd
sem hefur mikil tengsl vid hamarks sdrefnisupptoku (r>0,9)%. Drengir héfu
profid med 50W motstodu sem jokst um 50W & 3 min fresti par til
viokomandi gafst upp. Stulkur héfu préfié med 40W motstédu sem jokst
40W 4 3 min fresti par til vidkomandi gafst upp. Midad var vid ad
snuningshradinn yrdi um 70 snuningar @ minudtu. Ef hradi hjélsins fér nidur
fyrir 40 snuninga @ mindtu var proéfi lokid. Hjartslattartioni (Polar Vantage,
Polar Electro, Kempele, Finland) og huglaegt areynslumat patttakenda af
Borg™® skala voru skrad vid lok hvers preps fyrir sig. Préfin toldust gild ef
tveimur af premur eftirfarandi pattum var nad, hjartslattur ekki nedar en
5% frd aldursreiknudum hamarkshjartsleetti, areynslumat uppa 19-20 4 Borg
skala'®® og mat rannsakanda & pvi ad patttakandi hefdi sannarlega reynt &
sig ad hamarki.

Meelingar & kdlesterdli, HDL, priglyseridi, blédsykri og insulinmagni voru
gerdar med blédprufum a fastandi maga arla dags. LDL var reiknad ut med
Friedewald jofnu™*"*** og HOMA (homeostatic model assessment) fundid Gt
med pvi ad margfalda insulinmagn med blédsykursmagni og deilt i med
22,5,

Notast var vid tolfraediforritid SPSS 20.0 (Statistical Package for the
Social Sciences). bar sem gbgn voru ekki naegilega normaldreifd var
gbgnunum varpad til ad na fram normaldreifingu. Logaritmiskar breytingar
(logy) voru gerdar a insulinii, HOMA og priglyseridi. Til ad meta
hlutfallslegan kynjamun a flokkun eftir likamspyngdarstudlivar notast vid Ki
kvadrat. Ohad t-prof voru notud til ad meta mun & medaltdlum milli kynja
og milli patttakenda med gild og 6gild prekprof. Til ad meta breytingar milli
meelinga yfir 8 dra timabil voru notud porud t-prof og tengsl breyta milli
maelinganna skodud med hlutfylgni eftir leidréttingu fyrir aldri og kyni.
Hlutfylgni, med leidréttingu fyrir aldur og kyn, var einnig notud til ad skoda
fylgni milli A) preks og likamssamsetningar og milli pessara breyta og
blédfitu, insulins og HOMA, B) preks og blédfitu, instlins og HOMA med
frekari leidréttingu fyrir likamssamsetningarbreytum (einni breytu i einu), C)
likamssamsetningar og blddfitu, insulins og HOMA med frekari leidréttingu
fyrir preki. Tolfreedilega marktaekur munur og fylgni var p < 0,05.
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Abstract

The purpose of this study was to determine the association of different
expressions of cardiorespiratory fitness (CRF) to metabolic risk factors and
distinguish these relations from the association to adiposity. Height, weight,
body mass index, waist circumference adjusted for height, and skinfold
thickness were measured in 127 (66 females) 17 and 23 vyear-olds.
Estimates of body fat percentage (%Fat) and fat-free mass (FFM) were
obtained from dual energy X-ray absorptiometry. CRF was evaluated from a
maximal workload on a graded bicycle test and also expressed relative to
FFM (CRFqy). Fasting total cholesterol, high-density lipoprotein, low-
density lipoprotein, triglycerides (TG), glucose, insulin, and homeostasis
model assessment (HOMA) were measured. After correcting for age and
sex, CRF was significantly related to total cholesterol, TG, insulin, and
HOMA (r=-0.24 to -0.49, all p<0.03). Similarly, all adiposity measures were
related to the same variables (r=0.21-0.53, all p<0.05). Correcting CRF for
skinfold thickness or %Fat rendered the relation to metabolic risk factors
non-significant suggesting no independent effects of CRF (p=0.06-0.69). On
the contrary, CRFy was significantly related to all the metabolic risk
factors (r=-0.25 to -0.32, p<0.02), except total cholesterol (p=0.06)
illustrating an association of CRF while removing adiposity. In conclusion,
CRFerv, Where the adiposity has been removed, is associated with metabolic
risk factors. In contrast CRF, which is related to the adiposity measures, is
not independently associated with the aforementioned factors. Previously,
the independent effects of CRF to health may have been underestimated by
using an expression of CRF strongly related to the adiposity measures.
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Introduction.

Increased prosperity has changed our way of life resulting in increased rate
of obesity. In the year 2008 obesity had doubled since 1980, 35% of adults
were overweight and 11% obese, and in 2011 more than 40 million children
under the age of 5 years were overweight'. The rate of overweight has also
increased in Iceland and in 2007, 60% of people aged 18 — 79 years were
classified as being overweight®. In the younger population the problem has
also increased dramatically but between the years 1958 and 2012 the
proportion of 9 year olds who were overweight increased from 6.5% to
24%3. According to the same source, there are indications that the
prevalence has reached its peak since there has not been an increase in the
rate of overweight in the most recent years.

Even though most CVD risk factors such as abnormal blood lipids and
high blood pressure have progressed to a better state through better
treatment options, there has been an increase in prevalence of type 2
diabetes *. In Iceland the prevalence doubled between 1967 and 2007 in
men and increased by 50% in women®. The key role that insulin resistance
plays in the inflammation process that causes CVDs is the reason for
increased concern for type 2 diabetes’. Therefore, the decline in premature
mortality rate caused by CVDs in Iceland from 30% in 1990 to 22% in 2010°
is threatened by an increase in obesity and type 2 diabetes.

Estimating cardiorespiratory fitness (CRF) has proven to be a valuable
approach to monitor people’s health status and also indicate mortality
rate’”®. Low CRF has been linked to metabolic syndrome and CVD risk
factors in children, adolescents and adults®*°. Being overweight is also well
known cause for other CVD risk factors but not all who suffer from excess
amount of body fat have abnormalities in other CVD risk factors'’. Some
people are overweight but metabolically healthy, prompting researchers to
attempt to differentiate CRF effects on health from the effects of adiposity.
Research on people of different age, sex and race has found that CRF has
risk lowering effects on CVD risk factors independent of adiposity’>™’.
Others have found this not to be the case in younger population'®*. This
discrepancy has led to the debate whether health status can be affected by
being physically active without losing excess body fat (being fat-but-fit).

There are different methods to differentiate the effects of adiposity and
CRF on CVD risk factors. Often the effects of CRF on CVD risk factors are
estimated while controlling for adiposity and vice versa. CRF expressed
relative to body weight is, however, highly correlated with adiposity leading
to statistical problems due to multicolinearity, which can lead to wrong
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conclusions. Using a different approach by expressing CRF relative to the fat
free mass (CRFgy), enables researchers to estimate the effect of CRF on
CVD risk factor while removing adiposity.

The main purpose of this research was to explore the relation between
CRF and CVD risk factors in late adolescence and young adulthood by using
two different methods to distinguish the association of CRF from the
association of adiposity; a) control for adiposity and expressing CRF relative
to body weight and b) expressing CRF relative to FFM. To the best of our
knowledge this kind of comparison has not been done previously. A
secondary purpose was to explore the tracking of CVDs risk factors from
late childhood to early adulthood.
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Methods

Participants in another study (Lifestyle of 9 and 15 year old Icelanders)
conducted in 2003-04 were contacted at ages 17 and 23 and asked to
participate in this one conducted in 2011/12. Only those who gave blood
samples in 2003/04 were qualified for this study so the number of qualified
participants was 127. Measurements were conducted at health centers and
hospitals in various parts of the country as well as the Icelandic Heart
Association. All dual energy X-ray absorptiometry (DXA) scanning was
conducted at Akureyri Hospital and the Icelandic Heart Association. This
research was approved by the Bioethics Committee of Iceland and informed
consent was obtained prior to participation. About half of the participants
were still minors so consent from their parents was obtained along with
participants” assent.

Height was measured using portable stadiometer (Seca 217, Sea Ltd.
Birmingham UK) and approximated to the nearest tenth of cm (0.1 cm). The
participants stood without shoes in front of the stadiometer, lightly
touching it. Weight was measured with the precision of 0.1 kg (Seca 813,
Seca Ltd. Birmingaham UK) with participant lightly dressed (i.e. underwear).
Body mass index (BMI) was calculated from height and weight. Waist
circumference was measured halfway between the lowest rib and the iliac
crest at the end of a normal exhalation (Gulic tractable measuring tape,
Country Technologies Inc). The circumference was adjusted for height with
the following equation Waist/height®?*®* (Waist®¥)®, skinfold thickness was
measured in eight sites (biceps, triceps, subscapular, chest, axilla, iliac crest,
abdomen and thigh) on the right side of body (Lange, Beta Technology Inc.
Cambridge). Each site was measured three times and the average was
taken from the two readings closest to each other. Body composition was
also assessed with DXA (Lunar bone densitometer, General Electric at the
Icelandic Heart Association and Hologic discovery gdr 4500 at Akureyri
Hospital) with participants lying still with no jewelry or shoes and wearing
light clothes.

CRF test was conducted on a stationary bike (Monark Ergomedic 839E).
The males started out with a 50 W resistance, which increased by another
50 W every three minutes until exhaustion. The females started out with a
40 W resistance which increased by another 40 W every three minutes until
exhaustion. The recommended pedaling rate was 70 rpm and test was
terminated if the rate fell below 40 rpm. Heart rate (Polar Vantage, Polar
Electro, Kempele, Finland) was recorded as well as ratings of perceived
exertion (RPE)*! at the end of each level. The test was considered maximal if
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at least two out of the three following criteria were attained: 1) heart rate
no more than 5% below the age-predicted maximum, 2) RPE of 19 - 20, and
3) researchers subjective estimate of maximal effort.

Blood samples were taken in the morning after fasting overnight and
analyzed for total cholesterol, high-density lipoproteins (HDL), triglycerides
(TG), insulin, and glucose at health clinics and hospitals. Low density
lipoproteins (LDL) were calculated using the Friedewald equation®® and
homeostatic model assessment (HOMA) was found by multiplying insulin
with blood glucose and dividing by 22.5%.

Statistical analysis was done using SPSS 20.0 (Statistical Package for the
Social Sciences). Where data was not sufficiently normalized, adjustments
were made to normalize them. Logarithmic transformations (log,,) were
performed on insulin, HOMA and TG but untransformed values are
presented in tables for more meaningful comparisons. Chi-square was used
to determine proportional sex difference in BMI categorical classification.
Independent samples t-test was used to assess the mean differences in the
variables between sex and between those with valid and invalid CRF test.
Paired samples t - test was used to compare the variables between this
study and the 2003/04 study, and the association between the same
variables was assessed with partial correlation after adjustment for age and
sex. Partial correlation, adjusted for age and sex, was also used to
determine the relation between A) CRF and body composition, and
between these variables and blood lipids, insulin and HOMA, B) CRF and
blood lipids, insulin and HOMA with further adjustments for body
composition (one variable at a time), C) body composition and blood lipids,
insulin and HOMA after further adjustments for CRF. Statistical significant
difference or association was accepted at p < 0.05.
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Results

Of the 127 participants, three outliers on insulin were detected and were
removed from all analyses involving insulin five did not perform a CRF test,
and 11 did not complete a valid CRF test. The latter 16 were, therefore,
excluded from all statistical analysis involving the CRF variable. They did
not differ from the group with a valid CRF test on any variable except for
the CRF itself (p = 0.001) and CRFqy (p < 0.001) (table 1). 94 participants
had a valid CRF test, blood values and a DXA scan (92 in the case of insulin).
As expected the males were taller (p < 0.001), heavier (p < 0.001), with
higher levels of CRF (p < 0.001) and CRFgy (p = 0,031) but lower body fat
percentage (%fat) (p < 0.001), sum of skinfolds (p < 0,001) and HDL (p <
0,001) than females. There was not a significant statistical difference
between the sexes in the BMI categorical classification (p =0,089) although
the females had somewhat higher rate of overweight/obesity (= 40% vs =
25%).
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Table 1. Participants’chararcteristics

Males Females Total Invalid
Number 53 58 111 16*
Age 19.9+3.0 19.6+3.0 19.8+3.0 19.7+#3.1
CRF (W/kg) (n) 3.1+0.6 2.4+0.5% 2.7+0.6 2.1+0.5 (11)%
CRFem (W/kgze)(n) 4.0+0.5 (44) 3.8+0.6 (50)* 3.7+0.5 (94) 2.9+0.6 (11)%
Height (cm) 181.5+5.7 166.81+6.3 173.849.5 172,849,4
Weight (kg) 77.4+14.6 66.1+10.6 F 71.5+13.8 72.617,0
BMI (kg/m?) 23.443.7 23.840.5 23.643.7 24.345.6
Sum of skinfolds (mm) 100.7+£51.4 141.0+49.8 # 121.7+54.2 125.1+74.2
Waist™ (cm/m>%) 46.345.3 44.046.2 45.845.0 45.3+7.0
Body fat( %) (n) 20.617.3 (44) 32+7.2% (50) 26.79.2 (94) 26.5:8.6 (14)
FFM (kg) (n) 58.9+7.2 (44)  41.8+5.3% (50) 52.6+11.0 (94)  48.4+10.9 (14)
BMI grouping % (n)
Normal weight 75.5% (40) 60.3% (35) 67.6% (75) 68.7% (11)
Overweight /obese 24.5% (13) 39.7% (23) 32.4% (36) 31.3% (5)
Cholesterol (mmol/L) 4.2+0.8 4.5+0.8 4.4+0.8 4.4+1.2
HDL (mmol/L) 1.3+0.3 1.6+0.4% 1.4+0.3 1.3+0.3
LDL (mmol/L) 2.5+0.6 2.5+0.8 2.5+0.7 2.6+0.9
TG ( mmol/L) 0.9+0.5 0.9+0.4 0.9+0.5 1.0+0.5
Glucose (mmol/L) 4.910.4 49+1.3 4.911.0 4.8+0.3
Insulin (mU/L) (n) 8.7+5.1 (53) 10.1%6.7 (56) 9.2+4.9 (109) 9.745.7 (15)
HOMA (n) 1.9+1.2 (53) 2.2+1.6 (56) 2.0+1.2 (109) 2.1+1.3 (15)

Invalid = participants who did not perform a CRF test or had an invalid CRF test, CRF =
cardiorespiratory fitness, CRFFFM = cardiorespiratory fitness relative to fat free mass, BMI
= body mass index, Waistadj = waist circumference adjusted for height, FFM = fat free
mass, HDL = high density lipoprotein, LDL = low density lipoprotein, TG = triglycerides,
HOMA = Homeostatic model assessment. 1 statistical difference p<0,05, ¥ = p<0,001. * 8

males, 8 females

There was a significant decline in CRF between the 2003/04 study and
the present study (table 2), and a significant increase in insulin and TG. No
difference was found in total cholesterol, HDL, and LDL values. There was a
significant correlation within all variables, adjusted for age and sex, except
for insulin. The strongest correlation was within LDL but the weakest within

TG.
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Table 2. Changes in means and correlations between CVD risk factors from
2003/4 to 2011/12.

n 2003 2011 p (differe.) p (relation)
CRF (W/kg) 94 3.42 +0.67 2.73 £0.64 <0.001 <0.001
Ins (mu/L) 113 7.56 +6.40 9.04 +4.58 <0.001 0.356
chol (mmol/L) 125 4.28 +0.73 4.36+0.87 0.262 <0.001
HDL (mmol/L) 125 1.42 +0.28 1.42 +0.34 0.881 <0.001
LDL (mmol/L) 125 2.55 +0.65 2.51+0.74 0.554 <0.001
TG (mmol/L) 125 0.70 +0.27 0.931+0.46 <0.001 <0.001

CRF = cardiorespiratory fitness, HDL = high density lipoprotein LDL = low density
lipoprotein, TG = triglycerides.

CRF had a high correlation with body composition variables after
controlling for age and sex in the 2011 study. Strongest correlation was
with %fat, r =- 0.73 (p < 0.001), followed by skinfold thickness, r = --0.68 (p <
0.001), BMI r = -0.50 (p < 0.001) and Waist®¥ r = -0.41 (p < 0.001). CRF had a
significant correlation with insulin, HOMA, total cholesterol and TG (table 3)
after controlling for age and sex but not with HDL (r = 0.07, p =0.534) or LDL
(r= -0.19, p = 0.077). The strongest correlation was with insulin but the
weakest with cholesterol. After controlling for more imprecise body
composition variables (BMI and Waist®¥) the correlation between CRF and
insulin, HOMA and TG remained significant but disappeared when
controlling for %fat and skinfolds. The correlation between total cholesterol
and CRF was abolished after controlling for any of the body composition
variables. To counteract potential multicolinearity due to the relation of
CRF to the body composition variables, the correlation of CRFgy was
explored (table 3). CRFqy was significantly correlated with insulin, HOMA
and TG but not total cholesterol (table 3). CRF had significant correlations
with %fat (r = -0.32, p = 0.002), and sum of skinfolds (r = -0.34, p = 0.001),
but not with Waist®® (r = -0,14, p = 0.177) or BMI (r = -0.17 p = 0.095),
controlling for age and sex.
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Table 3. Correlation of cardiorespiratory fitness and body composition to
insulin, HOMA, cholesterol and triglycerides.

Insulin HOMA Cholesterol TG

r p r p n r p r p n

CRF -0.49 <0.001 -0.44 <0.001 92 -0.24 0.020 -0.34 0.001 94
adj BMI -0.36 <0.001 -0.31 0.003 92 -0.15 0.162 -0.25 0.018 94
adj Waist™  -040 <0.001 -0.35 0.001 92 -0.12 0270 -0.26 0.015 94
adj. Skinfolds  -0.20 0.059 -0.14 0.193 92 -0.04 0687 -0.15 0.16 94
adj. %fat -0.18 0092 -0.14 0181 92 -0.13 0214 -017 011 94
CRF ¢y 033 0.002 -0.29 0.007 92 -020 0.063 -0.25 0.015 94
BMI 0.40 <0.001 038 <0.001 92 0.24 0.023  0.27 0.008 94
Waist®” 035 <0.001 034 <0.001 92 0.34 0.001 0.29 0.005 94
Skinfolds 0.53 <0.001 051 <0.001 92 0.31 0.002 0.35 0.001 94
%fat 0.52 <0.001 049 <0.001 92 0.21 0.043  0.32 0.002 94

CRF = cardiorespiratory fitness, adj = adjusted for for, BMI = body mass index, Waistadj =
waist circumference adjusted for height, %fat = body fat percentage , CRFFFM = cardio
respiratory fitness relative to fat free mass, HOMA = homeostatic model assessment, TG =
triglycerides. Age and sex controlled for in all correlations.

All the body composition variables had significant correlations with
insulin, HOMA, total cholesterol and TG (table 3) and remained significant
after controlling for CRFFFM (r = 0.21 — 0.47, all p<0.03) except the relation
between %fat and cholesterol (r = 0.16, p = 0.130). Correcting the body
composition variables for traditional CRF, which is subject to the same
concerns for multicolinearity as mentioned above, affected more of the
correlations and about half of them were rendered non-significant (data
not shown). The body composition variables also had significant
correlations with HDL and LDL (r = 0.22 — 0.42, all p < 0.04) except that %fat
was not related to HDL (r =-0.20, p = 0.062).
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Discussion

The main finding in this study was that CRF has association to the CVD risk
factors insulin, HOMA, and TG after removing adiposity. However, the
results varied depending on the expression of CRF. Using the traditional
approach of adjusting CRF for measures of fatness indicated that CRF had
no effects on the risk factors beyond the effect of fatness. On the other
hand, using an index of CRF where fatness had been removed (CRFy),
demonstrated the impact of CRF. Our results suggest that previous findings
of no independent effects of CRF on CVD risk factors may have been blurred
with multicolinearity due to the strong relation between CRF and fatness.
Furthermore, since fatness factors both in the value of traditional CRF and
in the value of the adiposity measure controlled for, the variables violate
the statistical assumption of independence.

CRF decreased between the 2003/4 study and the present one or from
3.4 W/kg to 2.8 W/kg Others have also found CRF to decrease with age in
this age group®*, and Tomkinson et al. found out that CRF decreased by 0.36
% annually from 6 to 19 years of age, a tendency that started after 1970 but
before that CRF increased with age”. The reason, therefore, is probably not
biological but attributable to environmental factors affecting lifestyle such
as increased time spent working/playing on computers or watching TV.

Between the two studies there were increases in insulin and TG levels.
An increase in insulin levels during puberty is recognized *® and similarly Dai
et.al found that TG levels increase in females between the age of 8 — 12 and
males had a linear increase from 10 — 17 years of age”’. The values on the
blood variables are very similar to previous findings among Icelandic 18
year-olds®,

TG, HDL, total cholesterol, and LDL correlated significantly (r = 0.36 to
0.70) between the studies and similar to what others have found**°. There
was no correlation in insulin (p = 0,356), which is contrary to other
studies®. The reason is unclear but a possible explanation is puberty and
the spike that occurs in insulin levels during puberty’. In the former study
the participants were 9 and 15 year-old so about half of them had not
reached puberty but in the present study all had reached puberty and most
had finished the pubertal stage. The correlation is also known to be weaker
among younger population than among the adults®.

The correlation between CRF and CVD risk factors is well established in
other studies™?? as is the relation between adiposity and CVD risk factors®.
Although CRF is generally accepted to attenuate the adverse effects of
adiposity on the risk factors, it has been debated whether the effects of CRF
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are through adiposity or whether they are independent™****. Some

studies®” have reported independent effects of CRF, whereas Lee et al.
found out in his study of biracial sample of children and adolescents (8 -17
yr-old) that CRF, expressed in ml/kg/min, was not correlated to insulin
sensitivity after controlling for total fat'®. However, CRF was highly
correlated to total fat. Similarly, Ball et al. also concluded that CRF had not
effects on insulin sensitivity in Hispanic youth (8-13 yr-old)* after
controlling for fat mass and lean tissue mass, neither when CRF was
expressed in ml/min nor relative to body weight (ml/kg/min). Also in their
study, fat mass and insulin sensitivity and lean tissue mass and CRF were
strongly related. Similarly to our findings, CRF in both of these studies'®*’
was related to insulin sensitivity before controlling for body fat. In many of
the aforementioned studies'>'***'®**, CRF and adiposity were strongly
related leading to a potential problem of multicolinearity, which can both
exaggerate and attenuate the independent effects of CRF. Expressing CRF
as CRFyvis @ way to estimate the effects of CRF while removing adiposity.
This expression of CRF (CRFgry) is also not subject to multicolinearity since
CRFgry is relatively unrelated to adiposity (r = -0.14 to -0.34, p =0.001 —
0.177). CRFgyv was indeed associated with insulin, HOMA and TG
demonstrating the impact of CRF on CVD risk factors. Although this way of
expressing CRF is not commonly used, our results are supported by the
findings of Moriander et al. were insulin had strong correlations to whole
body CRF and CRF,, in obese children 5 — 16 yrs old ** Others also report
that CRF, expressed relative to fat free mass, has relations to insulin
sensitivity in children and adolecents™"”. The use of a CRF index relative to
whole body weight is, therefore, highly questionable especially in the
younger population.

The unadjusted associations of CRF to CVD risk factors were similar in
magnitude to the unadjusted relations of adiposity. Therefore, it is difficult
to determine which factor is more important for CVD risk factors. The body
composition variables were also related to the CVD risk factors independent
of CRFy. Body fat is, therefore, linked to CVD regardless of CRF but obesity
is a known cause for CVD risk factors in young people and adults®. The
association of adiposity with HDL and LDL may indicate that fatness affects
more of the CVD risk factors than CRF.

The effects of CRF on insulin may be through the effects that physical
activity (PA) has on insulin sensitivity. PA causes an increase in
transportation proteins (Glut 4) that move glucose into the cells, increases
muscle size (especially insulin sensitive muscle cells), and increases capillary
density®. Short and long term PA is also known to have effects on blood
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lipids, mainly on TG and HDL***’. The reason for the lack of association

between CRF and HDL in this study is not apparent but might be in part
explained with the low number of participants.

The low number of participants in this study is indeed a weakness. The
limiting factor was the blood test but only those who got measured on
blood variables in the 2003/04 study got measured again and were included
in this study. This weakness is partly overcome with good measures of CRF
and excellent measures of adiposity, which gave the possibility to explore
the association of different expressions of CRF to various CVD risk factors.
Thereby, we were able to demonstrate the association of CRF to CVD risk
factors while removing adiposity as well as the importance of considering
multicolinearity when exploring the interactive association of CRF and
adiposity with health.

In conclusion CRFgy, where the adiposity has been removed, is
associated with CVD risk factors. In contrast, CRF, which is related to the
adiposity measures, is not independently associated with the
aforementioned factors. Previously, the independent effects of CRF to CVD
risk factors may have been underestimated by using an expression of CRF
strongly related to the adiposity measures.
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Lokaord

Nidurstada pessa verkefnis er su framsetning a preki vid mat 8 tengslum
pess vid aheaettupaetti hjarta- og adasjukdéma hefur ahrif 4 nidurstédur.
Prekeem (W/kgeem) hefur tengsl vid ahaettupaettina en prek (W/kg) missir
tengslin pegar leidrétt er fyrir likamsfitu. Su stadreynd ad prek hefur bein
tengsl vid dhaettupeetti er hvetjandi fyrir pa sem eru duglegir ad hreyfa sig
en gengur illa ad losa sig vid aukakilé. Nidurstadan rennir stodum undir
hugtakid ,feitur i formi“. | framhaldi af pessari rannsékn getur verid
frodlegt ad gera ihlutunarrannsékn med fleiri patttakendum en i pessari
rannsékn og greina betur tengsl prektolu fitufris massa vid dheettupeettina
og dypka pekkingu a hugtakinu ,feitur i formi“. Ad finna tengsl milli preks
og aheettupdtta hjarta- og aedasjukdoma hjd patttakendunum var
anagjuleg nidurstada og sérstaklega i ljosi pess ad 70% patttakenda voru i
kjorpyngd en flestar rannsdknir hafa metid pessi tengsl hja of pungum eda
of feitum ungmennum. Ad sama skapi atti ad vera erfidara ad finna pessi
tengsl hja ungmennum i kjorpyngd par sem heildarkélesterdl, priglyserid,
insulin, og LDL aukast og HDL laekkar med aukinni likamsfitu og verda ekki
raunverulegir dhaettupaettir fyrr en magn peirra verdur of mikid (eda litid i
tilfelli HDL). bessi efni eru hluti af edlilegri likamsstarfsemi og ekki mogulegt
ad eyda peim likamanum med mikilli pjalfun.

Pessi rannsdkn min er hluti af steerra rannséknarverkefni sem ber heitid
,Atgervi ungra islendinga” en par koma ad margir af helstu sérfreedingum
landsins i hreyfingartengdum lifstilsrannséknum. Hefur pad verid émetanleg
reynsla fyrir mig ad sitja fundi og taka patt i skipulagningu og fylgjast med
framgangi verkefnisins fra upphafi. Mzeli ég sérstaklega med ad meistara-
profsnemendur komi ad gagna6flun med beinum heaetti, likt og ég gerdi hér,
og verdi i samskiptum vid patttakendur. bPannig upplifir nemandinn allt
vinnuferlid og geri sér betur grein fyrir tilurd gagnanna og peirri vinnu sem
liggur ad baki peim, allt fra pvi hugmyndin verdur til par til nidurstodur eru
komnar a blad.

Veantingar minar til pessa verkefnis um ad 6dlast aukna haefni i
rannsoknarvinnu og pekkingu a tengslum lifstils og heilsufars hafa stadist
fyllilega. Einnig hafdi ég vaentingar um ad Gdlast aukna pekkingu og leikni i
notkun t6lfraedi i rannsdknum sem stddst einnig. Takk fyrir mig.
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