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Agrip

Inngangur

[ flestum I6ndum heims na ibuar stédugt haerri aldri og pvi er mikilveegt ad
rannsaka heilsu folks a efri arum. Rannséknir benda til pess ad virkur lifsstill og
filbreytt pjalfun hafi margvislegan heilsutengdan avinning i for med sér auk
pbess sem pjalfunin getur dregié Ur ymsum ahaettupattum sem tengjast aldri.
Virkur lifsstill er medal annars félginn i reglubundinni hreyfingu sem felur i sér
lofthdda pjalfun og styrktarpjalfun. Slik pjalfun hefur sannad gildi sitt fyrir
hjarta-, ee0a-, lungna- og stodkerfi. Af yfirlitsrannsdknum ma rada ad pad sé
nanast sannad ad pjalfun hafi jdkvaed ahrif & likamsprek, hagnyta hreyfigetu,
athafnir daglegs lifs (ADL) og heilsutengd lifsgaedi, ekki sist pegar veikburda
eldri einstaklingar eru annars vegar.

Gogn um daglega hreyfingu almennings gefa til kynna ad rumlega pridj-
ungur ibda heims ndi ekki einu sinni radlogdéu lagmarki daglegrar hreyfingar.
bratt fyrir mikla pekkingu a jakvaedum ahrifum af reglubundinni hreyfingu fer
hreyfing minnkandi og arid 2009 var talid ad hlutfall peirra jar6arblda sem veaeru
ovirkir eda hreyfdu sig ekki sem neinu neemi vaeri um 17%.

[ rannséknum kemur fram ad 6-10% daudsfalla tengist sjukdémum sem
megi rekja til hreyfingarleysis. Talié er ad pessi tala sé jafnvel heerri, eda um
30% pegar um er ad raeda tiltekna hjarta- og aedasjukdéma tengda blédpurrd.
Arid 2007 var talid ad koma meetti i veg fyrir um 5,5 milljénir daudsfalla af
voldum sjukdéma, sem ekki eru smitandi, med pvi ad fa kyrrsetufélk til ad
stunda hreyfingu. Hreyfingarleysi 4 heimsvisu hefur samt aukist pé ad pekking
a pjalfunaradferdum sem leida til baettrar heilsu hafi farid vaxandi. bpessu
astandi er likt vid heimsfaraldur pvi ad pad snertir ekki einungis heilsu folks
heldur eru afleidingarnar einnig efnahagslegar, umhverfislegar og félagslegar.

i nylegri skyrslu fra bandariskum heilbrigdisyfirvoldum eru settar fram
mikilveegar dbendingar tengdar heilsu 65 ara og eldri einstaklinga. Helstu
paettir sem nefndir eru og studla ad godri heilsu eru reglubundin hreyfing,
askileg naering og ad fordast tdbaksreykingar. Helstu paettir sem aftur & moti
stofna heilsu eldri aldurshépa i haettu eru minnkandi hreyfing, litil dvaxta- og
greenmetisneysla, offita og tdbaksreykingar. Rannséknarnidurstédur fra 2011
gafu til kynna ad um 33% einstaklinga, 65 ara og eldri, hreyfdu sig ekki, 73%
bordudu faerri en fimm dvaxta- og greenmetisskammta a dag, 24% beirra veeru
i offituflokki og 8% reyktu. bessar nidurstodur syna fram a mikilvaegi pess ad



koma a fot heilsutengdri ihlutun i samfélégum pjéda med pad ad markmidi ad
stemma stigu vid dhaettupattum tengdum heilsuleysi og um leid ad auka
markvissa hreyfingu og seskilega naeringarinntéku medal eldri aldurshdépa.

Markmid pessarar doktorsritgerdar var ad athuga hvada ahrif sex manada
ihlutun sem byggd var 8 sex manada fjolpaettri hreyfingu og radleggingum um
naeringu og heilsu hefdi & helstu utkomubreytur eins og daglega hreyfingu,
hreyfigetu, styrk, pol, likamssamsetningu og peetti tengda hjarta og
®0asjukdomum. Markmidid var jafnframt ad skoda ahrif ihlutunar til lengri
tima, eda sex og tolf manudum eftir ad ihlutunartimabili lauk. Ennfremur var
athugad hvort ahrif ihlutunar veeru 6lik medal eldri karla og kvenna i
rannsokninni og hvort hun hefdi mismunandi ahrif a dlika aldurshépa. Med
alpjédlegar radleggingar og sjalfbaerni ad leidarljosi var einnig reynt ad meta
hvort su adferd og ihlutun sem beitt var geeti reynst gagnleg fyrir eldri
einstaklinga til ad vidhalda eda baeta eigin heilsu til lengri tima.

Adferdir

Snid rannséknarinnar var vixlad par sem patttakendum (n=117) var skipt af
handahofi i tvo hdpa, fyrri pjalfunarhép (n=56) og seinni pjalfunarhép (n=61).
AJ loknum grunnmaelingum og sidan skiptingu i hopa stéd pjalfunar- og
rannsoknartimi yfir 4 premur sex manada timabilum. Fyrri pjalfunarhépur tok
patt i sex manada fjolpaettri pjalfun (6-MTI) auk pess sem hann fékk naeringar-
og heilsuradgjof en seinni pjalfunarhdpurinn var vidmidunarhdpur i sex
manudi. Eftir 6-MTI hja fyrri pjalfunarhdpi og bidtima hja seinni pjalfunarhépi
voru grunnmaelingar endurteknar. begar pessum malingum var lokid lauk
afskiptum af fyrri pjalfunarhdpi en seinni pjalfunarhépur ték patt i
sambeerilegri 6-MTI og fyrri pjalfunarhépur. Eftir seinna 6-MTI-timabilid voru
melingar aftur endurteknar hja badum hdépum. bar med lauk afskiptum
rannsakenda af seinni pjalfunarhépi. Sex manudum eftir ad seinni
bjalfunarhépur lauk sinni pjalfun voru meelingar endurteknar i fjérda sinn a
badum hdpum. Ad pvi loknu lauk rannsdkninni formlega.

patttakendur i pessari rannsékn voru heilbrigdir einstaklingar a aldrinum
71-90 &ra sem hofdu tekid patt i Oldrunarrannsékn Hjartaverndar og stadist
akvednar grunnmaelingar sem gengid var Ut fra og tengdust heilsufarsstodu
beirra og nidurstodum i SPPB-hreyfifaernipréfi. Af peim 325 einstaklingum sem
hofdu ndd 70 dra aldri padu 96 patttoku. Af pessum fjolda uppfylltu 92 kréfur
um patttoku auk pess sem mokum patttakenda var bodin patttaka og padu 25
makar bodid. Helstu dsteedur pess ad hafna bodi voru of langur og bindandi
rannsoknartimi, dhugaleysi eda veikindi.

fhlutun félst i sex manada fidlpeettri pjalfun med aherslu & daglega
bolpjalfun og styrktarpjalfun tvisvar i viku. Pessu til studnings var radgjof um



naeringu og fjorir fyrirlestrar um heilsutengda paetti. Polpjalfun var
einstaklingsmidud og félgin i daglegri gbngu 4 pjalfunartima, ad medaltali um
30 mindtur 4 dag. Styrktarpjalfun fér fram i likams- og heilsuraektarst6d tvisvar
sinnum i viku, var einnig einstaklingsmidud og innihélt 12 afingar fyrir helstu
vodvahdpa likamans.

Helstu meelingar a ollum timapunktum voru dagleg hreyfing maeld med
hreyfimaeli (e. actigraph accelerometers) og sto6ludum spurningalista. Likams-
byngdarstudull (LPS) var maeldur med pvi ad deila haed i 68ru veldi (m?) |
likamspyngd (kg), SPPB-hreyfigetuprofid var framkvaemt og hreyfijafnvaegi
melt med atta feta gonguprdéfi. Kraftur var meeldur i sérhénnudu kraft-
maelingataeki (e. adjustable dynamometer chair) og pol malt med sex mindtna
gonguprofi (6MW). Heilsutengd lifsgeedi voru meeld med stédludum
spurningalista. Holdafar var mealt med DXA-skanna i Hjartavernd i Képavogi
auk pess sem par foru allar blédmaelingar fram vid kjoradstaedur.

Nidurstodur

Meelingar i upphafi rannséknar, baedi med hreyfimaeli og spurningalista, syndu
ad dagleg hreyfing meirihluta patttakenda var litid brot af pvi sem er radlagt.
Um 60% patttakenda hreyfdu sig ad jafnadi i 15 mindtur eda minna i hvert
skipti sem peir hreyfdu sig, sem er nokkud undir alpjodlegum radleggingum.
Um 70% patttakenda stundudu gongur prja daga eda sjaldnar i hverri viku og
um 10% patttakenda stundudu styrktarpjalfun. Sex manudum eftir 6-MTI
gengu um 35% patttakenda i 16—30 minutur i hvert skipti sem peir stundudu
hreyfingu og sama hlutfall gekk i lengri tima en 30 mindatur. Gongudagar i hverri
viku @ pessum timapunkti voru fjérir eda fleiri hja ramlega 50% patttakenda og
um 40% patttakenda sogdust ganga tvisvar til prisvar i viku.
Styrktarpjalfunardagar hja patttakendum a pessum timapunkti voru tveir eda
fleiri hja um 40% patttakenda. Teeplega 60% stundudu enga styrktarpjalfun a
pessum timapunkti. Einu ari eftir 6-MTIl var stadan mjog svipud og sex
manudum & undan hja fyrri pjalfunarhdpi.

Nidurstodur maelinga a hreyfigetu patttakenda, hvort sem um er ad raeda
hopinn i heild, eldri karla eda konur sérstaklega eda mismunandi aldurshépa,
syndu verulega baetingu & utkomubreytum. betta & baedi vid um
heildarnidurstédur i SPPB-hreyfigetupréfi og i einstokum pattum pess fyrir
utan jafnvaegi. bar var getan mjog gé0 fyrir og pvi var rymi til baetingar litid.
Sama 4 vid um atta feta hreyfijafnvaegisproéfid (e. 8-foot up-and-go test) en par
urdu framfarir miklar. | badum pessum préfum héldust jakvaedar breytingar i
ad minnsta kosti eitt ar hja fyrri pjalfunarhépi eftir ad 6-MTI lauk og i ad
minnsta kosti sex manudi hja seinni pjalfunarhdpi.



Ad lokinni ihlutun kom i 1jés aukning a styrk handa og féta og einnig 8 6MW-
pbolpréfi. Hinar jakvaedu breytingar héldust i 6MW pegar maelingar voru
endurteknar sex og tolf manudum eftir ad pjalfun lauk en styrkurinn feerdist
naer nidurstodum upphafsmaelinga 4 pessum timapunktum an pess b6 ad fara
nidur fyrir upphaflegu gildin.

Likamssamsetning, svo sem pyngd, LPS og fitumassi, batnadi vid lok pjalf-
unartimabils. bPessar jakvaedu breytingar héldust ekki i 6llum maelingum pegar paer
voru skodadar sex manudum eftir ihlutunartima. Jakveedar breytingar a
vodvamassa attu sér stad hja fyrri pjalfunarhépi ad lokinni 6-MTI en hélst 6breytt
hja seinni pjalfunarhdpi. Vid eftirfylgnimaelingar voru jakvaedu ahrifin horfin.

Vardandi maelingar & ahaettupattum hjarta- og adasjukdéma, pa komu
fram jakveedar breytingar & ummali & kvid, blédprystingi, godu kdlesterdli
(HDL), glukdésa og priglyseridum ad lokinni sex manada ihlutun. bessar
breytingar héldust flestar sex manudum eftir ad ihlutunartima lauk par sem
medal annars blédprystingur hélt 4fram ad leekka.

Alyktanir

Rannsdknin synir mikilvaegi pess ad fylgjast med stodu eldri aldurshdpa a
fslandi. HUN synir einnig fram & avinning af fjélpaettri pjalfunardzetiun sem
medal annars faeli i sér daglega hreyfingu i formi polpjalfunar og styrktarpjalfun
tvisvar i viku. Nidurstodur syna einnig greinilega ad eldri aldurshdpar geta haft
margyvislegan avinning af markvissri likams- og heilsuraekt ef tidni zefinga,
timalengd peirra og akefd er vel skipulogd. Gera ma rad fyrir ad pjalfun af peim
toga sem skipulégd var i rannsékninni geti komid i veg fyrir 6timabeera
skerdingu a hreyfigetu, unnid gegn ahaettupattum hjarta- og adasjukdéma og
vidhaldid heilsutengdum lifsgaedum eldra félks. Alykta md ad pjalfun af pessum
toga fyrir eldri aldurshépa aetti ad vera pattur i hef6bundinni heilsugaeslu eldra
folks. Nidurstodur pessarar doktorsritgerdar undirstrika jafnframt porfina 3
aframhaldandi préun ihlutunaradgerda fyrir eldri borgara svo peir geti sinnt
athéfnum daglegs lifs eins lengi og kostur er an utanadkomandi adstodar.

Lykilord

Hreyfigeta, styrkur, pol, hreyfing, eldri aldurshépar, ihlutunarrannsdkn,
aheaettupeettir hjarta- og sedasjukdéma.



Vidbot

Vidbot vid agrip doktorsverkefnis er 6. kafli pess (conclusions) par sem dregin
er alyktun af verkefninu og ad lokum 7. kafli (future perspectives). Sa kafli fjallar
um framtidarsyn og peer birtingarmyndir sem von er a ad birtast okkur 4 naestu
misserum eda medan eldri aldurshépum fjolgar i okkar samfélagi.

Conclusions

This study clearly demonstrates that multimodal training intervention based
on endurance, strength exercise and nutritional counseling is feasible and
beneficial in a population of old people, particularly among those who have
been physically inactive before. The results suggest that regular multimodal
training intervention can affect and improve long-term retention of functional
fitness for up to 12 months after the 6-month intervention. The training has an
effect on functional fitness, endurance performance and can maintain strength
performance and quality of life in this population. Moreover, the training
affects cardiometabolic risk factors positively as it reduces FM, waist
circumference and BP, and may increase HDL and FFM. Finally, the intervention
may influence lifestyle behavior with regards to exercise.

Based on these results it suggest that regular multimodal training
intervention may prevent functional decline in older individuals, influence
lifestyle and enhance their independence and possibly reduce the need for
institutional care. For societies and individual health practitioners it is
therefore important to encourage all older persons to increase their PA and
give them opportunities to participate in a supervised multimodal training
program with the target to be sustainable in training and independent in
activity of daily living.



Future perspectives

The proportion of the Icelandic population reaching retirement age is constantly rising (Andersen &
Gudnason, 2012). In 2011, there were 5.8 Icelanders of working age, i.e. between 16 and 66 years of age,
for every Icelander of retirement age, i.e. 67 and older. According to the Icelandic population projection
there will be 3.0 people of working age for every pensioner in 2031 and 2.7 in 2051. This situation may
represent a significant problem for Icelandic society because of increasing expenses in health care and the
economy (Andersen & Gudnason, 2012).

Every country in the world also faces tremendous growth in chronic non-communicable diseases over
the next few decades (WHO, 2006b, 2009, 2011). Diseases originating in unhealthy lifestyles might
overburden public health care systems, bringing enormous health, social and economic consequences,
unless creative new approaches to preserving health are identified and implemented by individuals and
societies alike (Forum, 2011; WHO, 2006a). Societies need a proactive policy to reinforce health
promotion and prevention policies throughout people’s lifespans, with a special emphasis on the older
population (WHO, 2002).

An important goal of the current study was to establish that older people can increase their physical
performance, strength and endurance capacity and have a positive influence on cardiovascular risk factors by
participating in a systematic 6-MTI program. The question now is how these results can be disseminated and
used to improve policy with regards to exercise in people above the age of 65. All stakeholders need to be
activated, from the individual to society at large and preferably with the collaboration of the private and public
sectors in order to improve the public health of the oldest populations in the future. The Icelandic state, local
authorities and organizations should consider encouraging older adults to participate in physical activity and
follow the Toronto Charter for Physical Activity (Bull et al., 2010). The charter outlines four action-based topics
based on nine guiding principles. The principles are consistent with the non-communicable diseases action
plan (Dean et al., 2013) and the Global Strategy on Diet, Physical Activity and Health (Fernstrom, Reed, Rahavi,
& Dooher, 2012; Waxman, 2004) as well as other international health promotion charters (Bull et al., 2010).
The state, local government and organizations are encouraged to:

e Adopt evidence-based strategies that target the whole population of older adults as specific population
sub-groups, also those facing the greatest barriers.

e Establish and embrace an endowment fund aimed at reducing social and health inequalities and
disparities of access to physical activity, such as accessibility to fitness centers, fitness programs and
assistance from health instructors.

e Address the environmental, social and individual determinants of physical activity concerning older
adults.

e |mplement sustainable actions in partnerships at national, regional and local levels and across multiple
sectors in the country to achieve a significant impact.

e Establish and build capacity and support training in education, research, practice, policy, evaluation and
surveillance.

e Use a life-course approach by addressing the needs of older adults as with other groups in the
community.
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e Older adults campaign to decision-makers and the general community for an increase in political
commitment to, and resources for, general physical activity.

e Ensure cultural sensitivity and adapt strategies to accommodate varying local realities, contexts and
resources.

e Facilitate healthy personal choices by making the physically active choice the easy choice.

The first aspect should address the implementation of a national policy and action plan. This should
provide direction, support and coordination for the many sectors involved. The plan should also assist in
focusing resources as well as providing responsibility. A national policy and action plan should be a
significant indicator of political commitment.

The second aspect should address the introduction of policies to support physical activity. A supportive
policy framework should achieve sustainable changes in government and society. Policies that support
health enhancing physical activity should be situated at national, regional and local levels. Both urban and
rural planning policies and design guidelines should be observable and should, among other things, include
and support walking, cycling, public transport, sport and recreation with a particular focus on equitable
access and safety. A financial policy incorporating subsidies, incentives, tax deductions and the campaign
Age-friendly cities of Europe (Green, 2013) could support participation in physical activity or taxation to
reduce obstruction. This could be a tax incentive for physical activity equipment or club membership. It could
also be a recreation policy and funding system that prioritize increased community participation by older
individuals of the community. To engage PA on prescription could also be an option, as recent developments
show from Sweden (Hendberg, Horder, & Ziden, 2014). Finally, engaging the media to promote increased
political commitment to physical activity, for example regular newspapers article or discussion programs on
the implementation of physical activity action to increase responsibility of participation.

The third aspect should address reorientation services and funding to prioritize physical activity in favor of
health improving physical activity. Reorganizing services and funding systems can deliver multiple benefits
including better health. This can also affect cost saving and greater social integration. An example could be
physical activity programs that focus on a range of activities that maximize participation regardless of skill level
and that focus on participation and enjoyment, creating opportunities for older people to be active at the
fitness center while most of people are busy at work (Bull et al., 2010).

The fourth and last aspect for supporting a framewaork for action is to develop partnerships to encourage
older people to participate in PA. Actions aimed at increasing population-wide participation in PA should
be planned and implemented through partnerships and collaborations (Bull et al., 2010). Different sectors
should be involved, as well as communities at national, regional and local levels. Successful partnerships
can be developed by identifying common values and program activities. Examples of partnerships for
action are, for example, government working groups to implement action plans, community initiatives
involving different government departments and non-government agencies such as transport, urban
planning, arts, education and health working together and sharing resources. It could also be coalitions of
non-government organizations formed to lobby governments on the promotion of PA and also NC. It may
also include national, regional or local partnership forums with key agencies from multiple sectors,
universities, public and private stakeholders to promote programs and policies. And finally, it could be
partnerships with population sub-groups including indigenous peoples, migrants and socially
disadvantaged groups. A theory-driven policy assessment and policy-maker workshops might be an
important means of scientific engagement in policy development for health promotion (Rutten et al.,
2012).
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The benefits of physical activity depend on accessibility and affordability, where not only national
policymakers but also older individuals themselves must take the lead to create opportunities for
improved aging through exercise and to lead a way towards more successful aging for future
generations.

“Live long and prosper”
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