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Agrip

Inngangur

[ flestum I6ndum heims na ibuar stédugt haerri aldri og pvi er mikilveegt ad
rannsaka heilsu félks & efri arum. Rannséknir benda til pess ad virkur lifsstill
og fjolbreytt pjalfun hafi margvislegan heilsutengdan avinning i for med sér
auk pess sem pjalfunin getur dregié Ur ymsum ahaettupattum sem tengjast
aldri. Virkur lifsstill er medal annars félginn i reglubundinni hreyfingu sem
felur i sér lofthada pjalfun og styrktarpjalfun. Slik pjalfun hefur sannad gildi
sitt fyrir hjarta-, &e6a-, lungna- og stodkerfi. Af yfirlitsrannsdknum ma rada ad
pad sé nanast sannad ad pjalfun hafi jdkvaed ahrif 4 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.
pratt fyrir mikla pekkingu & jdkvaedum ahrifum af reglubundinni hreyfingu fer
hreyfing minnkandi og arid 2009 var talid ad hlutfall peirra jardarbia sem
veeru ovirkir eda hreyfdu sig ekki sem neinu naemi 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 reeda tiltekna hjarta- og aedasjukddoma 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 gddri 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 avaxta- og greenmetisskammta a dag, 24% beirra veeru
i offituflokki og 8% reyktu. bpessar nidurstodur syna fram a mikilveegi pess ad



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

Markmid pessarar doktorsritgerdar var ad athuga hvada ahrif sex manada
ihlutun sem byggd var 4 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
®0asjukdéomum. 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 vaeru o6lik medal eldri karla og kvenna i
rannsokninni og hvort hun hefdi mismunandi ahrif a8 dlika aldurshdpa. 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 hépa, fyrri pjalfunarhép (n=56) og seinni pjalfunarhép (n=61).
AJ loknum grunnmeaelingum og sidan skiptingu i hdopa 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 hépum. 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 rannsdkn voru heilbrigdir einstaklingar & 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 nidurstédum i SPPB-hreyfifaernipréfi. Af peim 325 einstaklingum
sem hofdu ndd 70 ara aldri padu 96 patttoku. Af pessum fjdlda uppfylltu 92
krofur um patttoku auk pess sem mokum patttakenda var bodin patttaka og
padu 25 makar bodid. Helstu asteedur pess ad hafna bodi voru of langur og
bindandi rannsdéknartimi, ahugaleysi eda veikindi.

fhlutun félst i sex manada fjdlpaettri pjalfun med &dherslu & 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 minutur & dag. Styrktarpjalfun fér fram i likams- og heilsuraektarst6d
tvisvar sinnum i viku, var einnig einstaklingsmidud og innihélt 12 zefingar fyrir
helstu védvahdpa likamans.

Helstu meelingar a ollum timapunktum voru dagleg hreyfing maeld med
hreyfimali (e. actigraph accelerometers) og st6dludum spurningalista.
Likamspyngdarstudull (LpS) var maeldur med pvi ad deila haed i 68ru veldi (m?)
i likamspyngd (kg), SPPB-hreyfigetuprofid var framkveemt og hreyfijafnvaegi
malt med atta feta gonguprdéfi. Kraftur var meeldur i sérhénnudu kraft-
maelingataeki (e. adjustable dynamometer chair) og pol maelt med sex
minutna gonguproéfi (6MW). Heilsutengd lifsgaedi voru maeld 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 rannsdknar, badi med hreyfimali 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 alpjédlegum
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 mindtur i hvert skipti sem peir
stundudu hreyfingu og sama hlutfall gekk i lengri tima en 30 mindtur.
Gongudagar i hverri viku & pessum timapunkti voru fjérir eda fleiri hja
rimlega 50% patttakenda og um 40% patttakenda s6gdust ganga tvisvar til
brisvar i viku. Styrktarpjalfunardagar hja patttakendum a pessum timapunkti
voru tveir eda fleiri hja um 40% patttakenda. Taeplega 60% stundudu enga
styrktarpjalfun a pessum timapunkti. Einu ari eftir 6-MTI var stadan mjog
svipud og sex manudum a undan hja fyrri pjalfunarhdpi.

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



Ad lokinni ihlutun kom i ljés aukning & styrk handa og féta og einnig a
6MW-polprofi. Hinar jakvaedu breytingar héldust i 6BMW pegar meaelingar voru
endurteknar sex og tolf manudum eftir ad pjalfun lauk en styrkurinn feerdist
naer nidurstodum upphafsmaelinga 4 pessum timapunktum an pess po ad fara
nidur fyrir upphaflegu gildin.

Likamssamsetning, svo sem pyngd, LPS og fitumassi, batnadi vid lok pjalf-
unartimabils. bessar jdkveedu breytingar héldust ekki i 6llum maelingum pegar
paer voru skodadar sex manudum eftir ihlutunartima. Jakveedar breytingar 3
vodvamassa attu sér stad hja fyrri pjalfunarhépi ad lokinni 6-MTI en hélst 6breytt
hja seinni pjalfunarhdpi. Vid eftirfylgnimaelingar voru jakveedu ahrifin horfin.

Vardandi malingar a dhaettupattum hjarta og adasjukéma, pa komu fram
jakveedar breytingar & ummali 4 kvid, blodprystingi, gédu kdlesterdli (HDL),
glukdsa og priglyseridum ad lokinni sex mdnada ihlutun. bessar breytingar
héldust flestar sex manudum eftir ad ihlutunartima lauk par sem medal
annars blodprystingur hélt afram ad laekka.

Alyktanir

Rannsdknin synir mikilvaegi pess ad fylgjast med stodu eldri aldurshdpa 4
fslandi. HUN synir einnig fram & avinning af fjélpaettri pjalfunardzetiun sem
medal annars feli i sér daglega hreyfingu i formi polpjalfunar og styrktar-
pjalfun tvisvar i viku. Nidurstodur syna einnig greinilega ad eldri aldurshépar
geta haft margvislegan avinning af markvissri likams- og heilsurazkt ef tidni
efinga, timalengd peirra og akefd er vel skipulogd. Gera ma rad fyrir ad
pjalfun af peim toga sem skipul6gd var i rannsdkninni geti komid i veg fyrir
O6timabaera skerdingu a hreyfigetu, unnid gegn ahaettupattum hjarta- og
edasjuikdéma og vidhaldid heilsutengdum lifsgeedum eldra folks. Alykta ma
ad pjalfun af pessum toga fyrir eldri aldurshdpa eatti ad vera pattur i
hefdbundinni heilsugaeslu eldra folks. Nidurstédur pessarar doktorsritgerdar
undirstrika jafnframt porfina & aframhaldandi préun ihlutunaradgerda fyrir
eldri borgara svo peir geti sinnt athofnum daglegs lifs eins lengi og kostur er
an utanadkomandi adstodar.

Lykilord

Hreyfigeta, styrkur, pol, hreyfing, eldri aldurshépar, ihlutunarrannsdkn,
ahaettupeettir hjarta- og aedasjukddémar.



Abstract

Introduction

Research has demonstrated that the worldwide population is aging. It has
also confirmed that physical activity (PA) can play a meaningful role in
decreasing impairment characteristics of old age. Adopting a healthier and
more active lifestyle that includes aerobic and resistance exercises has been
demonstrated to reform cardiovascular, respiratory, and musculoskeletal
parameters in older adults. Recent review articles have also concluded that
there is strong evidence for the positive effects of exercise training on
physical fitness, functional performance, activity of daily living and quality of
life, even in frail older individuals.

Available data about people’s daily activity indicate that about 30% of the
world’s population is not meeting the minimum recommendation for PA, and
in 2009, the global prevalence of inactivity was estimated at 17%. Despite
promising positive trends in leisure-time PA in many countries, incidental PA
patterns and activity connected to transportation or labor, the prevalence of
PA is decreasing.

Despite it being known that PA leads to positive results, inactivity among
populations is still increasing. Research has established that 6-10% of all deaths
from non-communicable diseases worldwide can be attributed to physical
inactivity. This percentage is even higher for specific diseases, such as ischaemic
heart disease, being about 30%. In 2007, about 5.5 million deaths globally from
non-communicable diseases could theoretically have been prevented if people
who were inactive had instead been sufficiently active. Despite greater
knowledge of training methods that result in better physical health for all age
groups, inactivity has increased and the issue is described as a pandemic, with
far-reaching health, economic, environmental, and social consequences.

In a relatively new statement from aging and health authorities in the
United States, the National Report Card for the State of Aging and Health in
America, 15 key indicators related to the health of adults aged 65 and older
are defined. However, key indicators for health risk behaviours for older
adults are lack of activity, eating fewer than five portions of fruit and
vegetables per day, obesity, and current smoking. Results from a recently
published study showed that 33% of older adults engaged in no leisure time
activity, 73% were eating fewer than five portions of fruit and vegetables



daily, 24% were obese, and 8% were currently smoking. This underlines the
importance of establishing specific health intervention efforts in communities
in different countries in order to address preventable health risks among
older adults and at the same time encourage systematic PA and preferable
nutrition among older adults.

Aims

The aim of this dissertation was to examine the effects of a 6-month
multimodal training intervention (6-MTI) and nutrition and health counseling
on different variables, such as functional performance, strength, endurance,
body composition and metabolic risk factors. The aim was also to evaluate at
6- and 12-month follow-ups the effects and sustainability of a 6-MTI.
Furthermore, the aim was to investigate the effects on the different sexes
and to see whether they were different between older males and females.
Another goal was to examine the 6-MTI effect and long-term effects on
participants, who were divided into three different age groups. Finally, the
aim was to evaluate whether the applied 6-MTI design and methodology
could form a sustainable strategy for developing and maintaining the health
of older age groups with regard to international recommendations.

Methods

This study was a randomized controlled, cross-over design. After enrollment
and baseline assessment the participants (n=117) were randomized into an
immediate training intervention group (n=56) and a delayed intervention
group (n=61). The trial was conducted in three 6-month phases after the
baseline assessment. The immediate intervention group participated in a 6-
MTI, while the delayed intervention group served as a control group. At this
time point, after the baseline measurements were repeated, the crossover
took place. The delayed intervention group received comparable training
intervention for 6 months as the immediate intervention group received
before, which from that time-point did not receive any further intervention
from the research staff. After the second 6-MTI, the baseline measurements
were repeated in both groups. The delayed intervention group did not
receive any further intervention. An additional 6-month follow-up was done
and the measurements were repeated for the fourth time. At this time point
the research was formally closed.

The participants were healthy older individuals, 71-90 years old, selected
from the population-based Age, Gene/Environment Susceptibility — (AGES)
Reykjavik Study that had been screened depending on their health and
physical performance. Ninety-two of the 325 older individuals (>70 years),



along with 25 spouses, accepted the invitation. The main reasons for
dropping out were that the study was conducted over too long and binding
period, participants showed a lack of interest or participants suffered illness.

The intervention consisted of a 6-month multimodal training with an
emphasis on daily endurance training (ET) and twice-a-week resistance
training (RT). This was supported by three lectures on nutrition and four on
health-related topics. The ET consisted of daily walking throughout the
intervention phase, and the average duration per day was estimated at
around 30 minutes. The RT took place twice-a-week in a fitness center, was
individualized and consisted of 12 exercises for all major muscle groups.

The measurements were performed at four time-points, at baseline and then
additionally three at the end of each 6-month period. The primary
measurements were: daily activity assessed with Actigraph accelerometers and a
standardized questionnaire. Body mass index (BMI) was calculated as body mass
(kg) divided by height squared (m2). Physical performance was measured with
the SPPB-test and mobility and balance was measured by the 8-foot up-and-go
test. Maximal isometric muscle strength of the thigh and hand was measured in
an adjustable dynamometer chair and endurance performance was measured
using the 6-minute walk test (6MW). Quality of life was measured with
standardized questionnaire. Whole-body composition was measured using Dual
energy X-ray absorptiometry, iDXA software, and blood analysis was done at the
Icelandic Heart Association using standard protocols.

Main results

The main results concerning PA at baseline showed that most of the
participants did little PA according to international guidelines. About 60% was
physically active for 15 minutes or less each time they walked, which is far
from the international recommendation. Seventy percent of the participants
walked three days or less each week and about 10% participated in RT. Six
months after the 6-MTI about 35% walked 16 to 30 minutes every time they
walked, and 35% walked longer than 30 minutes when they walked. About
50% had four or more walking days in every week at this time-point and 40%
said they walked 2-3 days a week. About 40% of the participants had two or
more resistance-training days 6 months after the 6-MTI, but about 60% did
not do any kind of RT. One year after the intervention the status was similar,
both in endurance and RT participation.

The results from physical performance tests for the whole group, male or
female separated or different age groups, showed remarkable changes. This
concerns the main results in the SPPB-test except balance which had a ceiling
effect. The results from the dynamic balance 8-foot up-and-go test were



similar. In both these tests the results were maintained for at least one year
after the 6-MTI.

An improvement after the 6-MTI was seen in the strength tests for hand
and thigh and also in the 6MW endurance test. The positive changes were
maintained in the endurance test at 6 and 12 months follow-up but the
strength went back to baseline.

Changes in body composition, such as weight, BMI and fat-mass were for
the better at the end of the 6-MTI. These changes were not all maintained in
the follow-up phases. An increase was seen in total lean mass by the
immediate intervention group, but in their control phase, 6 months after the
6-MT]I, the total lean mass decreased back to baseline and the total fat mass
increased at the same time.

A decrease was seen in the cardiometabolic risk factors, waist circumference,
systolic and diastolic blood pressure, after the 6-MTI by the immediate
intervention group. The same results were seen for the delayed intervention
group in their intervention period. Most of these changes were maintained at the
6-month follow-up, where the blood pressure kept on decreasing.

Conclusions

The study shows how important it is to pay attention to the health status of
older adults. The research also points to the benefit of a multimodal training
intervention that consists of daily PA in the form of walking and RT twice a
week. The research outcome clearly shows that older adults can obtain
multiple benefits by participating in systematic physical training where
frequency, duration and intensity are well organized. One can assume that
training of this sort, as organized in the study, can prevent premature
impairment of mobility, work against cardiometabolic risk factors and
maintain the quality of life of older adults. One can conclude that training of
this sort for older age groups should be a part of regular healthcare for
seniors. The results of this thesis emphasize the need for continued
development of interventions for this age group to support older individuals
in keeping up their activity of daily living as long as possible.

Keywords

Physical performance, strength, endurance, physical activity, older adults,
intervention study, cardiometabolic risk factors
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Introduction

1 Introduction

1.1 General perspective

The proportion of older persons in the population is increasing in all highly
industrialized countries of the world. As an example, an increase of 50% in
the number of 80-90-yerars-old is expected to take place between 1995 and
2050 in England (Biley, 2002). Recent medical advances and improvements in
hygiene and food supply have led to Japan having the longest life expectancy
in the world, where the elderly population has increased fourfold from 5.7%
in 1960 to 23.1% in 2010 (Arai et al., 2012). This change in Japan has occurred
at the fastest rate in the world. In addition, the percentage of the very elderly
(aged 75 years and older), comprising more frail people, exceeded 10% of the
nation’s population in 2008. In such situation, many elderly Japanese wish to
spend their later years healthy, and wish to achieve great accomplishments in
their lives. To achieve that, rather than considering an aging population as a
negative social phenomenon, societies have to create conditions where
elderly people can enjoy a healthy, prosperous life through social
participation and contribution (Arai et al., 2012).

The same trend can be seen in Iceland where the nation is on its way to
becoming an aging society like most western countries. In 1990, Icelanders 65
years and older constituted about 10% of the population. Today, the total
population is approximately 322,000; 13% are 65 years and older, 19.400
males and 22.200 females. By the year 2060, the proportion of older people
will increase immensely so that 25% of the nation will be over 65 years of age
(Statistics Iceland, 2014).

With an aging population in the late 1990s, disability and associated
morbidity have increased (Fries, Bruce, & Chakravarty, 2011; Guralnik, Land,
Blazer, Fillenbaum, & Branch, 1993). The reduction in infectious diseases
earlier in the last century has been subsequently offset by increases in the
prevalence of chronic diseases (e.g., cardiovascular disease and cancer) that
have become the dominant causes of disability and mortality in the elderly
(Hoffman, Rice, & Sung, 1996). Chronic non-communicable diseases are the
cause of 86% of all deaths in the EU and 65% of deaths worldwide (WHO,
2006a). Despite only a slight increase in healthy life expectancy in the last 15
years in Iceland (male: 1.09 years and female 1.08 years) (Statistics Iceland,
2014), it is to be expected that the number of elderly persons with functional
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limitations and disability will further increase, due to the growing number of
very old individuals (WHO, 2002).

Health promotion interventions in primary healthcare settings could be
highly effective, as many older adults use healthcare services regularly and
physicians represent key social influences (Dishman, 1994). Contacts between
older adult and a physician offer opportunities for primary prevention, such
as the promotion of an active lifestyle (Dishman, 1994; van der Bij, Laurant, &
Wensing, 2002). Changes in healthcare delivery systems and physicians’
attitudes toward the delivery of preventive services may be necessary so that
older adults receive appropriate information and counseling related to
physical activity (PA) (van der Bij et al.,, 2002). Results from a study that
examined changes in PA and short-term changes in health care charges
showed that adults who initiated a physically active lifestyle had significantly
declining health care charges, relative to those who were consistently
inactive. These cost savings may justify investments in effective interventions
to increase PA in older adults (Martinson, Crain, Pronk, O'Connor, &
Maciosek, 2003). A recent systematic review has summarized evidence on the
financial return of worksite health promotion programs aimed at improving
nutrition and/or increasing PA generated financial savings in terms of reduced
absenteeism costs, medical costs or both. On average, the financial return in
terms of absenteeism benefits, medical benefits or both were positive during
the first years after implementation (van Dongen et al., 2011). There is a
growing interest in workplace disease prevention and wellness program to
improve health and lower costs. Although further exploration of the
mechanisms at work and broader applicability is needed, this return on
investment suggests that the wider adoption of such programs could prove
beneficial for budgets and productivity as well as health outcomes (Baicker,
Cutler, & Song, 2010).

Although the health benefits of PA are well-established, there are some
barriers to engaging in PA among older people. The majority of adults do not
undertake regular PA and they are less likely than younger adults to meet public
health goals for sustained activity (Ory, Jordan, & Bazzarre, 2002). They may
assume that the health promotion messages about exercise are aimed at
younger adults or that limitations in physical function prevent them from
participating in exercise. Thus, helping sedentary older people to start and
adhere to regular exercise is likely to pose particular challenges. Given that many
of the barriers to engaging in PA among older people are attitudinal, it is essential
to take account of the psychological components, such as confidence, perceived
exercise enjoyment and satisfaction in the development of PA intervention
programs designed for this age group (Ory et al., 2002).
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One of the most widely applied theories in predicting health behavior and
facilitation behavioral modification is the theory of self-efficacy, a central
concept of Bandura’s social cognitive theory (Bandura, A., 1986, Social
foundations of thought and action: A social cognitive theory) (Lee, Arthur, &
Avis, 2008). In relation to various health promotion behaviors, the concept of
self-efficacy has been incorporated into several conceptual models of health
behavior, such as the theory of planned behavior (de Vries, Dijkstra, &
Kuhlman, 1988; McCaul, Sandgren, O'Neill, & Hinsz, 1993) and the health
belief model (Rosenstock, Strecher, & Becker, 1988).

Although the loss of independency occurs at many levels, mobility-related
impairment, especially in the lower extremity, is likely to be the most critical
factor (Guralnik, Ferrucci, Simonsick, Salive, & Wallace, 1995; Ross, Schmidt,
& Ball, 2013). Poor function of the lower limbs has been shown to be
predictive of future hospitalization and disability in non-disabled individuals
(Friedman et al., 2008; Guralnik et al., 1995; Penninx et al., 2000). This
condition has been defined as the preclinical state of disability (Ploutz-
Snyder, Manini, Ploutz-Snyder, & Wolf, 2002) in currently healthy subjects
and described as the reduced physiological reserve capacity of the
neuromuscular system (Friedman, Kern, & Reynolds, 2010; Penninx et al.,
2000; Rantanen, 2003; Vandervoort, 2002).

Thus, independent older individuals may still be able to carry out everyday
motor tasks successfully, although unable to conquer them in a safe manner
(Rantanen, 2003). More importantly, these older individuals are unable to
respond with a sufficient proper motor response during an unexpected
situation such as a fall, due to a reduced physiological reserve (Dutta, 1997;
Rantanen, 2003). From this point of view it is essential to highlight that many
older individuals consider the capacity to carry out activities of daily living
(i.e., functional independence) to be of greater concern than prevention of
disease (Paterson, Govindasamy, Vidmar, Cunningham, & Koval, 2004,
Warburton, Gledhill, & Quinney, 2001; Warburton, Glendhill, & Quinney,
2001). Moreover, the health related quality of life and life expectancy of
individuals who live in a dependent state is greatly reduced (Paterson &
Warburton, 2010).

Today, plenty of data show that even the weakest members of the older
population can favorably respond to exercise. Therefore, PA and fitness
remain essential in older age with regard to maintaining a functional and
independent lifestyle for activities of daily living (ADL) (Chodzko-Zajko et al.,
2009). Understanding the role of PA and fitness in altering aging-related
changes in health and function has important public health implications,
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especially for meeting the needs of the ever-growing population of older
adults (Chodzko-Zajko et al., 2009; DiPietro, 2001).

1.2 Aging and benefits of regular physical activity

PA is any bodily movement that is produced by the contraction of skeletal
muscle and that substantially increases energy expenditure (Bouchard, Blair,
& Haskell, 2012). Under this general definition, leisure-time PA, exercise,
sport, transportation, occupational work and chores can be categorized.
Exercise, a subset of PA, is PA that is planned, structured, repetitive and
purposive in the sense that improvement or maintenance of one or more
components of physical fitness is an objective (Garber et al., 2011). The goals
of an exercise program are different for elderly adults. For many young
adults, exercise goals are to reach maximum or near-maximum capacity in
many or all of their systems. Exercises are planned to produce maximum or
competitive endurance, muscular strength and power, flexibility, and agility.
The goals for old adults, as recommended by the American College of Sport
Medicine (ACSM) Position Stand on Exercise and PA, are focused on health
and maintenance of function (Garber et al., 2011). The same emphases are
contained in the first comprehensive guidelines on PA ever to be issued by
the US government, the 2008 Physical Activity Guidelines for Americans
(Cunningham, Carroll, Carlson, & Fulton, 2013).

The effects of aging on PA patterns are dramatic, with more than 50% of
those 65 to 74 years old and almost 66% of those over the age of 75 years
reporting no leisure-time PA (Services, 1998). In recent data, PA levels for 15
years and older from 122 countries were described (Hallal et al., 2012).
Inactivity rises with age where about 31% of adults are physically inactive and
the inactivity will increase in high-income countries (Hallal et al., 2012). Sex
differences in PA levels will arise during childhood and persist throughout the
life span. On average, males are more physically active than females and tend
to engage in more vigorous physical activities (Talbot, Metter, & Fleg, 2000).

Aging is characterized by loss of function and prevalence of chronic
diseases, and older adults are among the most sedentary (physically inactive)
segment of society (Paterson & Warburton, 2010). It is therefore important to
increase the overall level of activity of an inactive person. Walking is
therefore a very attractive option for older adults because it has
cardiovascular and neuromuscular benefits and may also have a positive
effect on the bone-health (Spirduso, Francis, & MacRae, 2005).

The main findings in a recent study of daily PA patterns and sedentary
behavior in older Icelandic adults were that they spent on average 74.5% of
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their non-sleeping time as sedentary and 21.3% as low-light activity
(Arnardottir et al., 2013). These results indicate that this age group has a very
low activity level and most of the older adults fail to meet general
recommendations for PA (Nelson et al., 2007). Since the publication of the
first edition of the American College of Sports Medicine (ACSM) Position
Stand, “Exercise and Physical Activity for Older Adults”, a significant amount
of new evidence has accumulated regarding the benefits of regular exercise
training and PA for older adults (Arai et al., 2012; Chodzko-Zajko et al., 2009;
Ross et al., 2013). In addition to evidence regarding the importance of
exercise training and PA for healthy older adults, there is now a growing body
of knowledge supporting the prescription of exercise training and physical
activity for older adults with chronic diseases and disabilities (Cress et al.,
2005; Nelson et al., 2007; Paterson & Warburton, 2010).

The revision of the ACSM position Stand “Exercise and Physical Activity for
Older Adults” updates and expands the earlier Position Stand and provides an
overview of issues critical to exercise training and PA in older adults. The
Position Stand is divided into three sections, where the first one briefly
reviews some of the structural and functional changes that characterize
normal human aging, and the second one considers the extent to which
exercise training and/or PA can influence the aging process through its impact
on physiological function and through its impact on the development and
progression of chronic disease and disabling conditions. The third section
summarizes the benefits of both long-term exercise training and PA and
shorter-duration exercise training programs on health and functional capacity
(Chodzko-Zajko et al., 2009).

1.3 Endurance training

Endurance is the ability to resist fatigue, which includes muscular endurance
and cardiorespiratory endurance. Aerobic training, or cardiorespiratory
endurance training (ET), for example, improves central and peripheral blood
flow and enhances the capacity of the muscle fibers to generate greater
amounts of adenosine triphosphate (ATP) (Spina, Turner, & Ehsani, 1997).
Supervised ET programs of optimal intensity (> 60% of pre-training VOymay),
three days a week or more, for 16 weeks or more can significantly increase
VO,max in healthy middle-aged and older adults (Chodzko-Zajko et al., 2009).
Further improvements in VO,.x are typically observed with longer training
periods or from 20 to 30 weeks but the training intensities are not necessarily
higher than >70% of VO, (Huang, Gibson, Tran, & Osness, 2005). In healthy
subjects older than 75 years of age, ET has also shown significant increases in
VO,man but the magnitude of improvement was significantly less (Evans,
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2000; Malbut, Dinan, & Young, 2002). In the literature there seems to be a
sex difference in the underlying mechanism of adaptation, where older men
display increases in maximal cardiac output and systemic arteriovenous O,
difference, whereas older women rely almost exclusively on widening the
systemic arteriovenous O, difference (Spina et al., 1997).

The effects of ET on metabolic factors, independent of dietary changes, can
develop multiple changes that enrich the body’s ability to maintain glycemic
control at rest (Hakkinen et al., 1998; Sillanpaa, Hakkinen, Punnonen, Hakkinen,
& Laaksonen, 2009) and to clear atherogenic lipids (triglycerides) from the
circulation after a meal (Katsanos, 2006). Healthy men and women in their
seventies seem to retain the capacity to reset the cellular processes that enable
these concerned training effects. However, the impact of ET on metabolic control
measured at the whole body level and the residual metabolic effects after
exercise, throughout the day, may depend on the management of the training
intensity. For example, although both moderate (Short et al., 2003) and high-
intensity (Cox, Cortright, Dohm, & Houmard, 1999) ET are shown to increase
glucose transporter content in the muscles of older humans, it is the higher-
intensity endurance programs that may result in greater improvement in whole-
body insulin action (DiPietro, Dziura, Yeckel, & Neufer, 2006).

Three months or more of moderate-intensity, where the exercise is about
60% of VO,,..x, induce several cardiovascular adaptions in healthy older adults
which are obvious at rest and in response to acute dynamic exercise. In a
pronouncement, Exercise and Physical Activity for Older Adults (Chodzko-
Zajko et al., 2009), the most consistently reported adaptations are reported in
four keystones: a) A lower heart rate at rest (Huang, Shi, Davis-Brezette, &
Osness, 2005) and submaximal exercise workload (Hagberg et al., 1989), b)
smaller rises in systolic, diastolic, and mean blood pressures during
submaximal exercise (Seals, Hagberg, Hurley, Ehsani, & Holloszy, 1984), c)
improvements in the vasodilator and O, uptake capacities of the trained
muscle groups (Jubrias, Esselman, Price, Cress, & Conley, 2001; Martin, Kohrt,
Malley, Korte, & Stoltz, 1990; Wray, Uberoi, Lawrenson, & Richardson, 2006)
and d) numerous cardio protective effects, including reductions in
atherogenic risk factors (reduced triglyceride and increased HDL
concentrations), reductions in large elastic artery stiffness (Tanaka et al.,
2000), improved endothelial (DeSouza et al., 2000) and baroreflex function
(Okazaki et al., 2005), and increased vagal tone (Okazaki et al., 2005).

In studies involving body composition, overweight older participants have
generally reduced their total body fat after moderate-intensity ET (> 60% of
VO,may) but without dietary modification. Average losses during 2 to 9 months
ranged from 0.4 to 3.2 kg (1-4% of total body weight) (Kay & Fiatarone Singh,
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2006; Toth, Beckett, & Poehlman, 1999) with the magnitude of total fat loss
related to the total number of exercise session (Greendale et al., 2000). This
is just as in younger overweight populations. In contrast to its effects on body
fat, most studies do not report significant effect of ET on fat-free mass (FFM).
A meta-analysis identified significant increases in total FFM in only 8 of 36
studies that involved ET, and the increase were generally less than 1 kg (Toth
et al., 1999). The lack of impact on FFM accretion by ET reflects the fact that
this form of training, which involves repetitive, but low-force muscular
contractions, does not generally stimulate significant skeletal muscle growth
or improve strength (Chodzko-Zajko et al., 2009).

1.4 Resistance training

Resistance training (RT) is designed to increase strength, power, and muscular
endurance (Wilmore & Costill, 2004). Muscle power is the ability to generate
force rapidly and is calculated as work divided by time (Brooks et al., 2000), but
muscle strength is used when a person applies maximum force (Spirduso et al.,
2005). In general, strength increases after RT in older individuals seem to be
greater with measures of one repetition maximum (1RM) or 3RM performance
compared with isometric or isokinetic measures (Ferri et al., 2003; Frontera,
Meredith, O'Reilly, Knuttgen, & Evans, 1988; Hunter, Bryan, Wetzstein,
Zuckerman, & Bamman, 2002; Ochala, Lambertz, Van Hoecke, & Pousson, 2005).
Older adults can substantially increase their strength after RT — with reported
increases from less than 25% (Carmeli, Reznick, Coleman, & Carmeli, 2000; Ferri
et al.,, 2003; Grimby et al., 1992; Hakkinen, Kraemer, Newton, & Alen, 2001,
Hakkinen et al., 1998) to greater than 100% (Ferketich, Kirby, & Alway, 1998;
Fiatarone et al., 1990; Frontera et al., 1988; Lexell, Downham, Larsson, Bruhn, &
Morsing, 1995). The influence of age on the capacity to increase strength after RT
is complex (Chodzko-Zajko et al., 2009). Several studies have demonstrated
similar percent strength gains between older and younger participants
(Hakkinen et al., 2001; Hakkinen et al., 1998; Holviala, Sallinen, Kraemer, Alen, &
Hakkinen, 2006; Joseph, Davey, Evans, & Campbell, 1999; Netz, Wu, Becker, &
Tenenbaum, 2005), whereas others have reported that percent strength
increases are less for older compared with younger adults (Macaluso, De Vito,
Felici, & Nimmo, 2000; Netz et al., 2005).

Studies imply that power-producing capabilities are more strongly
associated with functional performance than muscle strength in older adults
(Bassett, Schneider, & Huntington, 2004; Evans, 2000; Foldvari et al., 2000; Skelton,
Young, Greig, & Malbut, 1995). Furthermore, the age-related loss of muscle
power occurs at a greater rate than the loss of strength (Bassett et al., 2004;
Bosco & Komi, 1980; Hakkinen & Hakkinen, 1991; Hakkinen et al., 1996;
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Metter, Conwit, Tobin, & Fozard, 1997) most likely owing to a
disproportionate reduction in the size of Type Il fibers (Klein, Marsh, Petrella,
& Rice, 2003; Lexell et al., 1995). On the other hand, substantial increases in
power are demonstrated after RT in older adults (Earles, Judge, &
Gunnarsson, 2001; Ferri et al., 2003; Fiatarone et al., 1994; Fielding et al.,
2002; Izquierdo et al.,, 2001; Newton et al., 2002). Several earlier studies
reported greater increases in maximum strength compared with power
(Fiatarone et al., 1994; Jozsi, Campbell, Joseph, Davey, & Evans, 1999; Skelton
et al.,, 1995) but in these studies the training protocols used traditional,
slower-movement speeds. More recent studies, incorporating higher-velocity
training protocols, suggest that the gains in power may be either comparable
(Earles et al., 2001; Izquierdo et al., 2001; Newton et al., 2002) or greater
(Earles et al., 2001) to gains in maximum strength or rate of force production.

Several studies have found that moderate- or high-intensity RT decreases
total body fat mass (FM), with losses ranging from 1.6% to 3.4% (Bamman et
al., 2003; W. W. Campbell, Crim, Young, & Evans, 1994; Hunter et al., 2002;
Hunter, Wetzstein, Fields, Brown, & Bamman, 2000; Hunter et al., 2001;
Ibanez et al., 2005; Joseph et al.,, 1999; Treuth, Hunter, Weinsier, & Kell,
1995). Investigators have recently attempted to determine the effect on RT
on regional FM, specifically subcutaneous adipose tissue (SAT) and intra-
abdominal adipose tissue (IAAT). Binder et al. (Binder et al., 2005) reported
no change in IAAT or SAT in frail older adults after 12 weeks of RT, but Hunter
et al. (Hunter et al., 2002) reported sex specific effects — demonstrating that
elderly women, but not men, lost 12% of IAAT and 6% of SAT after 25 weeks
of moderate-intensity (65-80% of 1RM). Others reported that both older men
and older women decreased IAAT by 10% (lbanez et al., 2005; Treuth, Hunter,
Kekes-Szabo, et al., 1995) after 16 weeks of RT.

1.5 Physical performance and aging

Balance can be defined as the process by which we control the body’s center
of mass with respect to the base of support, whether it is stationary or
moving (Spirduso et al., 2005). Older adults’ ability to perform a number of
basic and intermediate activities of daily living is contingent on their ability to
control the multiple dimension of posture, balance and locomotion (Spirduso
et al.,, 2005). Several studies have examined relationships among age,
exercise training, and balance with the most research having been conducted
in populations at risk of falling (i.e. osteoporotic women, frail older adults,
subjects with a previous fall history) (Spirduso et al., 2005). Several cohort
studies link higher levels of PA, particularly walking, with 30-50% reduction in
the risk of osteoporotic fractures (Gillespie et al., 2003). However, these
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studies do not provide data on the utility of balance training alone for
achieving this outcome. Lower body strength-training and walking over
difficult terrain have been shown to improve balance in many studies and are
recommended as a part of an exercise training intervention to prevent falls
(Booth, Weeden, & Tseng, 1994; Gillespie et al., 2003; Patla, Frank, & Winter,
1992). Older individuals identified at the highest risk of falls seem to benefit
from an individually tailored exercise training program that is embedded
within a larger, multifactorial falls-prevention intervention (Day et al., 2002;
Tinetti et al.,, 1994). Training programs of strength, flexibility, walking and
balance (A. J. Campbell, Robertson, Gardner, Norton, & Buchner, 1999; A. J.
Campbell et al., 1997; Norton et al., 2001) are shown to reduce the risk of
both non-injurious and injurious falls.

Few controlled studies have examined the effect of flexibility exercise
training on the range of motion (ROM) in older adults (Rider & Daly, 1991;
Rogers, King, Hagberg, Ehsani, & Holloszy, 1990). There is some evidence that
flexibility can be increased in the major joints by ROM exercises per se in
healthy older adults but there is little consensus regarding how much
(frequency, duration) and what types of exercises are the most effective
(Chodzko-Zajko et al., 2009).

1.6 Physical activity and quality of life

Quality of life (QL) is a psychological construct that is most commonly defined
as an individual’s conscious judgment of satisfaction with his or her life
(Pavot, Diener, Colvin, & Sandvik, 1991). QL is most commonly measured in
psychological research, using self-report inventories such as the Satisfaction
With Life-Scale (Diener, 1984). In a review of the literature that has examined
the relationship between PA and QL in old age, Rejeski and Mihalko reported
that the majority of the evidence supports the conclusion that PA is positively
associated with many but not all domains of QL (Rejeski & Mihalko, 2001).
Researchers have shown that when PA is associated with significant increases
in self-efficacy, improvements in health-related Quality of life are most likely
to occur (Phillips, Wojcicki, & McAuley, 2012). In addition to physiological and
psychological benefits, PA also has significant benefits for the social
functioning by the elderly, for example such as the ability to adjust to
changing roles and responsibilities associated with growing older of older
people (Jones & Rose, 2005). Among the social benefits of PA is the
empowerment of older adults to play a more active role in society. Aging
creates a need to adjust to changing roles. Because of factors such as the
death of friends and loved ones, retirement, financial hardship, ill health, and
isolation, many older adults are forced to systematically relinquish many of
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the roles that they consider a meaningful part of their identity. PA can help
older people better adjust to these changing roles by providing opportunities
to widen their social networks, stimulate new friendships, and acquire
positive new roles in retirement (Jones & Rose, 2005).

1.7 Nutrition counseling

Nutrition counseling (NC) is both a science and an art (Snetselaar, 2009). The
nutrition counselor converts theory into practice and science into art. NCis a
combination of nutrition expertise and psychological skill delivered by a
trained nutrition counselor who understands how to work within the current
medical setting. It has a focus on both foods and the nutrients contained
within them, emphasizing the feelings that people experience eating
(Snetselaar, 2009). Today NC sessions include analysis of factors such as
nutrition science, psychology and physiology, and an eventual negotiated
treatment plan followed by an evaluation (Snetselaar, 2009). Research has
shown that this in-depth approach can produce excellent dietary adherence
based on biological markers, even with complicated dietary regiments that
are difficult to accommodate in the real world (Group, 1994; Klahr et al.,
1994). Large long-term randomized controlled trials have shown the
importance of NC in reversing dietary adherence problems (Berg-Smith et al.,
1999; Bowen et al., 2002).

Health status has multiple contributing factors where nutrition is one of
the major determinants of successful aging. Food is not only critical to one’s
physiological well-being but also contributes to social, cultural, and
psychological quality of life. Food is an essential component of everyday life.
(Bernstein & Munoz, 2012). Energy expenditure refers to the amount of
energy (calories), that a person uses to breathe, circulate blood, digest food,
and be physically active. To prevent weight gain, energy intake (caloric intake)
must be balanced with energy expenditure (Roberts & Dallal, 2005). Several
factors contribute to the amount of energy required by an individual: Basal
metabolic rate (BMR), PA and to a lesser extent diet-induced thermogenesis
(Pannemans & Westerterp, 1994).

Total and resting energy requirements decrease progressively with age.
Although the decline in energy requirement with advancing age s
multifactorial, it can be attributed in large part to decreases in PA. Physical
inactivity that accompanies advancing age lowers energy requirements directly
by reducing energy expenditure and leads to a decline in basal metabolic rate
due to losses of lean mass. The loss of fat free mass, as well as gains in total
body fat and visceral fat content continue into late life (Evans, 2004).
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1.8 Intervention studies

Interventions, PA or exercise training programs can be described as planned
efforts to influence individuals, groups, or populations to change, improve, or
increase their PA or exercise levels, with the ultimate goal of producing
positive health outcomes (Bouchard et al., 2012). An intervention program
may aim to increase PA or may focus on more physiological changes in fitness
or muscle strength as a causal consequence of participation in the program
(Bouchard et al., 2012). It is thought that these changes, if sustained, will
eventually lead to health improvements, such as reduced risk of developing
coronary heart disease, improved mood or quality of life, or improved lipid
profiles and blood pressure. Range of outcomes of an intervention program,
including among other things the behavior of being physically active can be
seen in figure 1 which was adapted from Bouchard et al (2007).

Physical activity or
exercise program
Multimodel training

Short-term measured Longer-term
program Impact heaith outcome

Physical activity

Improved physiologic and

metabobc putcomes

Physcal performance
Interventson program Improved health and

guabty of life

Resistance training

Reduced morbsdity or
mortality

Endurance training

Nutrition counsaling

Figure 1.Range of outcomes of an intervention program, including both the
behavior of being physically active and more physiologic outcomes such as physical
performance, RT and ET and NC; these are the short-term effects of programs with
subsequent health outcomes observed in the short term (metabolic changes) and
long term (mortality).

Personal behavior influences one’s health. Many people can improve their
health by managing their chronic condition or engaging in health promotion
behaviors (Ryan, 2009). There are numerous settings for PA and exercise
programs, ranging from individual based programs to national and
international efforts. Many theories are also used to explain how people
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initially change their behavior and then how to maintain it. This is important
in the context of PA and exercise programs, because more effective
approaches are based on tailoring the intervention; this means developing
programs matched to people’s level of motivation to change. More effective
programs are based on principles of adult learning, social learning theories,
and various combinations of beliefs and perceptions about the benefits and
outcomes of being active (Kahn et al., 2002). The integrated theory of health
behavior change suggests that health behavior change can be enhanced by
fostering knowledge and beliefs, increasing self-regulation skills and abilities,
and enhancing social facilitation (Bandura, 2004).

Interventions, PA or exercise programs, are usually planned efforts to
influence individuals, groups, or population to change, improve, or increase
their PA or exercise levels. The ultimate goal of PA or the exercise program is
to produce positive health outcomes. The evidence, and whether it is caused
by the intervention, is central to any policy decisions regarding program
effects (Bouchard et al., 2012).

Because the aging process is associated with declines in PA, strength, and
fitness but is also associated with increased risks of non-communicable
diseases, decreased mobility, and increased injurious falls, the choice of an
intervention program for this age group is very important. The special
intervention outcomes should contain PA and exercise training programs
among older adults that improve functional status and mobility, prevent falls,
and improve mental health and social functioning (A. H. Taylor et al., 2004).

Different types of PA are required for elderly people; in particular
progressive endurance and RT which enhance functional status have a positive
influence on depression and improve glucose homeostasis. Programs such as
walking may be most efficient for encouraging PA, but facilities-based programs
for strength training are important (van der Bij et al., 2002). The best initiatives
may therefore be multilevel interventions, with community supports to
reinforce supervised programs. Tailoring programs to individual needs and
capacity and including balance, gait, and RT may best support comprehensive
effects and reduce the incidence of injurious falls (Bouchard et al., 2012).

There has been a growth in the number of studies and publications related
to PA, maintaining the mobility and independence of older adults. There has
also been increasing interest in both physical and mental fitness and
interventions to maintain such fitness throughout the lifespan. In the decade
since the publication of the first edition of the ACSM Position Stand “Exercise
and Physical Activity for Older Adults,” a body of new evidence has
accumulated regarding the benefits of regular exercise and PA for older adults.
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A study which focused on effects of a PA intervention on measurements of
physical performance found that PA training, including 150 minutes of walking
and complementary strengthening, stretching, and balance exercises, reduced
the risk of major mobility impairment. The outcome also led to an improve-
ment in chair-rise ability, standing balance, and walking speed compared to a
health-education control group (Pahor et al.,, 2006). Many other studies
investigating the effects of multi-component exercise training on functional and
mobility outcomes relative to controls have also found positive results (Beling
& Roller, 2009; M. B. King et al., 2002; Manini et al., 2010; Nelson et al., 2004,
Shumway-Cook et al., 2007; Wolfson et al., 1996; Yang et al., 2012).

A systematic review of 29 randomized clinical trials, that was published in
1998, using similar criteria for selection and determining participation (A. C.
King, Rejeski, & Buchner, 1998), involving adults over the age of 50 years,
found evidence of high short-term adherence to intervention. Fewer than half
of the papers reviewed gave details of specific behavioral, educational, social,
cognitive or program-based strategies. Evidence showed that facility-alone
strategies are less effective than those involving facility and home-based or
supervised home-based intervention.

A published systematic review (van der Bij et al., 2002) considered
evidence from 38 randomized controlled trials, comprising 57 PA
interventions, aimed at promoting PA in older adults. In this review two
outcomes were documented: participation in the intervention and changes in
PA levels over time. A high adherence to the intervention was a fact, where
they had a 90% participation in home-based intervention and 84% in group-
based intervention. These high participation rates were not sustained in the
long-term intervention, more than one year, but the decline was less strong
in group-based intervention than in the home-based intervention. Only few
of the included studies reported results for long-term changes in PA levels.

Vand der Bij et al. (2002) also evaluated the effect of education or
counseling interventions promoting PA. The effects of these interventions,
however, were more variable, with only a minority of the participants
attending all planned counseling sessions. Nevertheless, all six interventions
that reported short-term results, five months to one year, showed a
significant increase in PA compared with a control group. Only three out of
the nine interventions studies that reported long-term results showed
positive effects on PA levels.

A review of interventions aimed at promoting PA through primary health
care identified a few large trials that demonstrated a small long-term effect of
counseling (A. H. Taylor et al., 2004). They concluded that high participation
rates can be achieved with short-term PA intervention, five months to one
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year, and that interventions are effective in increasing PA in the short term.
Evidence for long-term effectiveness was either absent with no follow-up or
showed little or no difference between intervention groups and control
groups. They also concluded that the failure of long-term studies to maintain
high participation rates and to change PA levels suggests that more effective
approaches for maintaining exercise participation, especially in the long term,
are necessary (A. H. Taylor et al., 2004).

The health benefit of PA is well-established. Anyhow, only a fifth to a
quarter of older adults undertake sufficient activity to accrue health benefits
(Hawkins, Cockburn, Hamilton, & Mack, 2004). Maintaining PA is an
important element in the success of achieving and maintaining the maximum
benefit of exercise. However, adhering to PA can be difficult because the
benefits of exercise are often not immediate when one needs to stick at the
activity for some time in order to feel the rewards (Dishman & Buckworth,
1996). Given that many of the barriers to engaging in PA among older people
are attitudinal, it was essential to take account of the psychological
components, such as confidence, perceived exercise enjoyment and
satisfaction of the development of PA intervention program designed for this
age group (Bandura, 1986, 2004).

The self-efficacy theory refers to a person’s sense of confidence in his or her
ability to perform a particular behavior in a variety of circumstances (Bandura,
1986). Bandura proposed that an individual’s persistence and efforts toward
specific behavior is closely related to his or her level of self-efficacy. The personal
perception of efficacy may further determine the type of activities chosen, the
effort to be expended, and the degree of persistence in the effort (Bandura,
1977; Eysenck, 1978). The key part of the self-efficacy theory is that the stronger
the individual’s belief in his or her ability to perform a set of actions, the more
likely they will be to initiate and persist in the given activity.

Self-efficacy beliefs are important in understanding exercise behaviors,
especially for older people. The belief that one can exercise under the
circumstances of constraints and impediments is likely to be associated with a
greater likelihood of undertaking exercise (Sallis, Pinski, Grossman, Patterson,
& Nader, 1988). Various studies have demonstrated that exercise self-efficacy
is a crucial determinant of PA behavior, among other determinants, such as
age, sex, the type of activity, and accessibility of facilities (A. C. King et al.,
1992). According to self-efficacy theory, there are four major information
sources of one’s self-efficacy; performance accomplishments, vicarious
learning, verbal encouragement, and physiological and affective states. These
four information sources and how they have been operationalized as an
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intervention, what the evidence is for its effectiveness and its likely relevance
for older people are described in the following sections.

Seeing others achieve or learn behaviors from others, especially for
individuals who are uncertain of their capability to perform a specific behavior
may help an observer believe that he or she can possess the capabilities to
perform equivalent activities (Bandura, 1997). This is in line with Bandura’s
approach, that the relative success of vicarious experience is likely to be
contingent on the comparability of the role models (Figure 2) (Bandura, 2004).

Performance
sccomplishments
(L. past experience)

Vicarious experience
({Le. modeling by others)

Behavior
Performance

Verbal encouragemaent
{I.0. conching and evaluative
{eedback)

Perceiving physiologikal and
affective responses
(L.e. correcting negative
Interpratations)

Figure 2. Behavior performance, adapted from Bandura model.

People may have a greater real or perceived need for guidance in appraising
their capacity of PA and in making appropriate choices regarding ways to be
active when they enter late life (Dye & Wilcox, 2006). Realistic positive feedback
from significant others or professionals was proposed as an important reward to
induce individuals to carry out and maintain a specific behavior (Bandura, 1997).
People may interpret their successes negatively or simply ignore or
underestimate their achievements. Therefore, it is important that verbal
encouragement is directed in such a way that it helps people to interpret the
experience as success (Bandura, 1997). Studies have pointed out that
encouragement from healthcare providers significantly influenced PA particularly
among older adults (Burton, Shapiro, & German, 1999; Yusuf et al., 1996). The
health educators in the study, who consorted with the participants two or three
times per week over a 6-month training period, were all educated teachers
completing master’s studies. Their normal methods of work were to provide
verbal encouragement or to give realistic positive feedback as an important
reward to induce every individual to carry out and maintain a specific behavior.
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2 Aims

With an increasingly aging adult population, interventions that can be imple-
mented directly within the community or public are needed to maintain the
mobility, and thus well-being and independence, of older adults (Ross et al.,
2013). One of the objectives was to bridge this gap with the careful imple-
mentation of a multimodal training and NC intervention and to transfer these
interventions to real-world outcomes, such as walking and strength training
activities, to maintain or improve mobility, independence, and quality of life.

The aim of the present thesis was to investigate the following aspects in
community-dwelling elderly subjects 71-90 years of age:

To assess the immediate effects of a 6-month multimodal training
intervention (6-MTIl) and NC on functional performance, body
composition, endurance, strength, PA, energy intake, quality of life
and metabolic factors.

To evaluate at 6 and 12 months follow-up the effects and
sustainability of 6-MTI and NC on physical performance, endurance
and strength performance, PA, body composition, energy intake,
quality of life and cardiometabolic factors.

To examine the immediate and long-term effects (12 months follow-
up) of a 6-MTI and NC on physical performance, endurance and
strength performance, PA, body composition and quality of life by
Sex.

To study the immediate and long-term effects of a 6-MTI and NC on
functional performance, body composition, endurance, strength, PA
and quality of life in three different elderly age groups.

To develop sustainable strategies that can be used by elderly people
to meet the international recommendation of PA.
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3 Materials and methods

3.1 Study participants

The participants were older individuals selected from the population-based Age,
Gene/Environment Susceptibility — AGES Reykjavik Study (T. B. Harris et al., 2007)
among individuals who were cognitive competent (Figure 3 and 4). Those who
obtained a score of >23 points on the Mini Mental State Examination (MMSE)
(Upadhyaya, Rajagopal, & Gale, 2010) and >17 points on the Digit Symbol
Substitution Test (DSST) (Swindell et al., 2012) were eligible for selection. Ninety-
two of the 325 older individuals (>70 years), along with 25 spouses, accepted the
invitation. These participants (n=117), 71 to 90 years old, were randomized in the
immediate intervention group and the delayed intervention group. Each
participant in the trial had to fill out a questionnaire about his or her general
health, and the information was reviewed by the study physician with regard to
the safety of the prescribed exercise (Appendix 1). The Short Physical
Performance Battery test (SPPB) (Guralnik et al., 1994b) was also performed at
screening, and a score of at least 7 points out of 12 on the test was required to be
eligible for the study (Appendix 2).

Figure 3. Endurance training at Laugardalsvéllur. Part of the group in the national
stadium of Iceland, where they had their regular training every week over the 6-
month intervention periods.
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Figure 4. Endurance training at Laugardalsvéllur. Part of the group in the national
stadium of Iceland, where they had their regular training every week over the 6-
month intervention periods.

3.2 Study design

The design of this intervention study was a randomized, controlled, cross-over
design. The trial was conducted in Reykjavik, Iceland, in three 6-month phases
after enrollment with baseline assessments (time-point 1). The first 6-month
phase was an immediate intervention phase by the immediate intervention
group and a control-phase by the delayed intervention group. After this first
phase and assessments (time-point 2), there was a cross-over in the setup.
From this time-point, the immediate intervention group did not receive any
further intervention on behalf of the research staff. Then again, from this time-
point, the delayed intervention group participated in the 6-month delayed
intervention phase while the immediate intervention group had their 6-month
cross-over phase. After the second 6-month period of the study and the third
assessments (time-point 3), the last 6-month follow-up took place with the
same assessments in the end of the study (time-point 4). The flow of the
subjects through the trail can be seen in figure 5. Details about the study design
have also been described previously (Gudlaugsson et al., 2012).
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Figure 5. Flow of subjects through the trial.

The intervention program, which can be classified as a structured exercise
program (Boule, Kenny, Haddad, Wells, & Sigal, 2003), was designed to
increase PA but also focused on more physiological changes in fitness and
widespread health promotion (see later in this chapter). Tudor-Locke and
colleagues (2002) found that the structured exercise program was the major
source of any vigorous activity, but there was not an expected decline in
activity in other parts of the day; in fact, these programs seemed to motivate
people to think about being more active outside of programs (Tudor-Locke,
Jones, Myers, Paterson, & Ecclestone, 2002). It was thought that the health
promotion of this intervention program could eventually lead to health
improvements, such as better physical performance, reduced risk of
developing coronary heart disease, improvements in quality of life, or
improvement in lipid profiles and blood pressure. Every participant signed an
informed consent (Appendix 3). The study was reported to Data Protection
Authority and accepted by the National Bioethics Committee
(VSNb20080300114/03-1) (Appendix 4).

3.3 Training intervention and nutrition counseling

The intervention consisted of a 6-MTI and NC program, with an emphasis on
daily ET and twice-a-week RT. This training was supported by seven lectures,
three on nutrition and four on healthy aging, ET, RT and how to train.

3.3.1 Endurance training

The aerobic exercise training or ET consisted of daily walking over the
intervention phase. The duration of the training session increased
progressively through the 6-month training period (Figure 6).
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Endurance training by wallong - 7 days a wesk fr § months

Figure 6. Endurance training by walking, every day for 26 weeks.

During the first week, the participants trained for 20 minutes at each
session seven days a week. Then the duration was increased systematically over
the training period with two recovery weeks, week 9 and 18. The average
duration per day was estimated at 34 minutes. In the first and last eight weeks, a
health instructor was on site twice a week, but in weeks 9 to 18, he was only on
site once a week. The training took place outdoors on a 400-meter running track,
except for four weeks during the winter period when the training was indoors.
Other ET sessions were self-administered with participants following the training
intervention plan from the program, using the Karvonen formula to maintain and
gradually increase the intensity (Karvonen & Vuorimaa, 1988). During the first
eight weeks, the intensity level was 50% of the difference between resting and
maximum heart rate, known as the heart rate reserve (HRR). For the next 10
weeks it was increased to 60%, and during the last eight weeks it was
approximately 70% of HRR. The target was to steadily increase the intensity of
the training without overexerting the participants with frequency of daily
walking, but also to follow recommended information of the length of a training
program, 16 weeks or more, which can significantly increase VO,. in healthy
older adults (Chodzko-Zajko et al., 2009). The reason for planning a 6-month
intervention period was because longer improvements in VO,.., are typically
observed with longer training periods or from 20 to 30 weeks but the training
intensities are not necessarily higher than >70% of VO,,.., (Huang, Gibson, et al.,
2005). Every participant wore a Polar heart-rate monitor to maintain his or her
individual target HR during the training sessions.

3.3.2 Resistance training

RT took place twice a week, on Tuesdays and Fridays, in a fitness center, using
the circuit series strength equipment from Life Fitness (Circuit Series
Strength, Brunswick Corporation, USA). The training was always under the
guidance of one or more health instructors. The RT consisted of 12 exercises
for all major muscle groups and was individually-based following a systematic
training plan. The focus was on resistance-endurance training for the first 3
months but for the second 3 months it was on strength-power (Figure 7).
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Figure 7. Resistance-endurance and strength-power training two times a week for
26 weeks.

The exercises for the lower body included leg press, leg extensions and calf
raises. Exercises for the upper body included bench press, chest cross, shoulder
press, pull downs, biceps curls and triceps extensions. There were also exercises
for abdominal muscles and the back (Figure 8). For the first two weeks of
resistance-endurance training, the training program consisted of two sets of 12
repetitions (2x10) at 50% of one repetition maximum (1RM). Every two weeks,
the working load was increased by two repetitions. The resistance-endurance
training was done in the form of a circuit training program, one set at each time
station. In the 13™ week the repetitions were 18 in two sets. Recovery in the
form of light stretching between circuits was 3-4 minutes.

The main target for the first 13 weeks of resistance-endurance training
was to acclimatize the older adults to a new form of training, introduce them
to the pump-technique, and to educate them about the importance of the
rest between the circuits and later between the sets. The target was also to
increase muscular strength as pronounced in the introduction (Hakkinen et
al., 1998; Hunter, McCarthy, & Bamman, 2004; Hunter et al., 1995; Jubrias et
al., 2001; Sharman et al., 2001; Vincent et al., 2002) and prepare them for
resistance exercise muscle power training. The reason is that studies imply
that power-producing capabilities are more strongly associated with
functional performance than muscle strength in older adults (Bassett et al.,
2004), and also because the age-related loss of muscle power occurs at a
greater rate than the loss of strength (Hakkinen & Hakkinen, 1991).

In the second period, weeks 14 to 26, the program was changed from a
resistance-endurance program to a strength-power training program. The
intensity went systematically from 10RM repetitions in the 14™ week down to
6RM in the 24™ week. The power training program consisted of the same 12
exercises as described before. The participants finished their exercise, two sets,
with one and a half minute rest between each set. The 9" and 18" week were
organized as recovery weeks, with no resistance training but 20 minutes of ET
every day.
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Figure 8. The resistance exercises equipment. The pictures are from the fitness
center World Class Laugar where the RT took place twice a week over the 6-month
intervention periods.

3.4 Lectures and nutrition counseling

The exercise training intervention program (Appendix 5 and 6) was supported
by seven lectures, four on healthy aging, ET, RT, how to exercise, and three
lectures on nutrition. The lecturers were given by geriatricians, a physiologist,
a nutritionist and health educators. The timing of the lectures was in the 1%,
4™ 12" and the 22™ week of the intervention phase. The duration of the
initial session was estimated to be around 30 minutes.

3.4.1 Health education lectures

The first of four lectures was held in the first week of the 6-month
intervention period in both groups. The lecture covered the intervention plan
over the 6-month period, and a precise handout of exercise prescription of
the training was distributed. It covered the frequency of the ET and RT and
which days the training was collective, the duration of the training and the
importance of the preferable intensity of the training.

The second lecture was about ET and the benefits of regular ET to improve
overall health and fitness outcome, but also to prevent many adverse health
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situations. Studies that covered a wide range of issues were addressed and the
focus was on exercise, as well as on the more broadly defined concept of PA.
They were told that exercise was a form of PA that is planned, structured,
repetitive, and performed with the goal of improving health or fitness. So al-
though all exercise was PA, not all PA was exercise (Services, 2009). The emphasis
was also on walking on a daily basis where the participants were educated about
the three components; intensity, frequency and duration of the ET.

The third lecture was about RT and lifting weights which causes the body’s
muscles to work. Studies that covered the issues were addressed and the
focus was on muscular strength and power and why these factors were
important for all individuals and become even more important as individuals
age. The discussion on the three components, intensity, frequency and
duration was repeated and adjusted to the RT.

The fourth lecture was about aging and the aging process. A physician of
gerontology covered the main factors that optimize successful aging, answered
guestions from the participants and encouraged the participants in the study to
be consistent in their PA which could substantially enhance the quality of life,
enabling them to continue to participate in many of the most enriching
experiences of life. He also discussed the quality of life components and the
eleven factors that constitute quality of life for frail elderly people. These factors
of cognitive and emotional function reflect everyone’s desire to maintain
productivity, independence, and an active interaction with the environment. Life
satisfaction and a feeling of well-being represent emotional control and mental
health. These factors, which are also highly relevant to healthy older persons,
have been modeled around the quality of life topic and are shown in figure 9
(Spirduso et al., 2005). But it is also clear that the physical dimension of life,
which includes health, physical function, and energy and vitality, contributes in a
very significant way to quality of life for the elderly (Spirduso et al., 2005).

3.4.2 Nutrition counseling

The education was based on recommendations from the Icelandic Public
Health Institution for older individuals. The first informative lecture was
about the importance of vegetable and fruit consumption, wholegrain bread
and other cereal rich in fiber, dairy products containing low quantities of fat,
cod-liver oil or other vitamin D product and water. The second lecture started
with a revision from the first session, covered nutriment choice, food propor-
tion on the plate, fish, meat and another kind of meals, salt consumption, oil
and soft fat instead of hard fat. In the third and final informative lecture
during the intervention phase, the lessons from the first two lectures were
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reiterated and the importance of a good physique, eating healthily on
vacation and the presentation of the food was highlighted.

Cognitive and emotional

Quality
of life

Social and recreational
Figure 9. Quality of life model from Spirduso et al. (2005).

3.5 Theory on physical activity and nutrition counseling
interventions

The multimodal training and NC intervention program in the study was based
on one of the most widely applied theories in predicting health behavior and
facilitating behavioral modification, the theory of self-efficacy which is a
central concept of Bandura’s social cognitive theory (Bandura, 1986, 2004).
To strengthen this ideology seven lectures were planned, three on nutrition
and four on healthy aging, ET, RT and how to exercise. All of them went
through the aims of the research, discussed special aims in different fields,
addressed the importance of regular participation and discussed the role of
intervention studies and expected benefit from these studies. In addition, the
health educators provided a positive attitude during every regular training-
time over the intervention phase of the study.

The goal was to follow Bandura’s bases in his concept, a behavior change
on two central theories; self-efficacy and outcome expectations (Bandura,
1986). The underlying assumption of social cognitive theory suggests that
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behavioral change and the maintenance of that behavior are a function of the
expectations about one’s ability to perform a certain behavior (self-efficacy)
and the expectations about the outcome resulting from performing that
behavior (outcome expectations). Both self-efficacy and outcome expecta-
tions play a role in the adoption of health behaviors, the modification of
unhealthy habits, and the maintenance of change (Bandura, 1991).

Performance accomplishment is the experience perceived from an
individual’s performance of a specific activity (Bandura, 1997). It is assumed that
a sense of self-efficacy is enhanced by successful experiences and weakened by
negative experiences. This may be why performance accomplishments are
believed to be the most influential source among the four information sources of
self-efficacy beliefs, because they are based on personal experience and,
therefore, have greater authenticity for the individual (Bandura, 1986, 1997). The
participants got all necessary support in the initial stage of the behavior or task to
enhance confidence, but to minimize the frustration that may damage self-
confidence. As an example, in the resistance training lessons, most of the
participants did not have any experience of that kind of training or to follow
instructions on heart rates in the once-daily endurance exercise training. Small
goals were also established, such as learning the right technique to raise the load
in the resistance training or to keep a tab on the walking-time through the first
weeks for strengthening the performance accomplishments.

3.6 Outcome measures

Baseline measurements were performed over a two-week period before
randomization. Outcome data for the immediate intervention group were
collected at the end of the immediate intervention phase, after the
completion of the 6-month crossover phase, and after a 6-month follow-up
phase. Outcome data for the delayed intervention group were collected after
the control phase, after the delayed intervention phase and after the
completion of a 6-month follow-up phase. Demographic and clinical data
were collected by trained research staff at the Icelandic Heart Association in
Koépavogur and in a customized research area at the Football Association of
Iceland in Reykjavik.

3.6.1 Short physical performance battery test (SPPB)

The SPPB test was used to measure physical performance (Guralnik et al.,
1994b). The SPPB test is divided into three measurements: a balance test, a
gait speed test and a chair stand test. In the balance test the participant must
be able to stand unassisted without the use of a cane or walker in a) side-by-
side stand, b) semi-tandem stand and c) tandem stand. For each stand, the
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interviewer first demonstrated the task, then supported one arm while
participants positioned their feet, and asked if they were ready. Then the
interviewer released the support and the participant tried to hold the
position for 10 seconds. Each participant began with the semi-tandem stand,
in which the heel of one foot is placed to the side of the first toe of the other
foot, with the participant choosing which foot to place forward. Those unable
to hold the semi-tandem position for 10 seconds were evaluated with the
feet in the side-by-side position. Those who were able to maintain the semi-
tandem position for 10 seconds were further evaluated with the feet in full
tandem position, with the heel of one foot directly in front of the toes of the
other foot. In the gait speed test (walking speed), where the length of the
walk test course is 8 feet, the participants performed a normal walk as if they
were walking down a street or to a store. Participants could use assistive
devices if needed, and each participant was timed for two walks. The faster of
the two is used for analysis. In the chair stand test, the participant stood up
from a chair five times without using their arms. A straight-backed chair was
placed next to a wall; participants were asked to fold their arms across their
chest and to stand up from the chair once. If successful, participants were
asked to stand up and sit down five times as quickly as possible, and were
timed from the initial sitting position to the final standing position at the end
of the fifth stand (Guralnik et al., 1994a).

3.6.2 8-foot up-and-go test

The 8-foot up-and-go test was used to measure dynamic balance (Rikli &
Jones, 1999). The participant was asked to sit in the middle of a chair with the
back straight, feet flat on the floor, and hands on their thighs. One foot was
slightly in front of the other foot, with the torso slightly leaning forward. On a
signal “go” the participant got up from the chair, walked as quickly as possible
around either side of the cone and back down to the chair. The timer was
stopped at the exact instant the person sat back down on the chair. The cone
marker was placed exactly 8 feet (2.44 meters) away, measured from the
back of the cone to a point of the floor even with the front edge of the chair.
After the proper form and desired pace were demonstrated, the participant
practiced it once and then two test trials were administered. Both tests were
recorded to the nearest tenth of a second and the faster of the two was used
for analysis (Rikli & Jones, 2001).

3.6.3 Muscle strength tests

The maximal isometric muscle strength of the thigh and hand on the
dominant side was measured with the participant in a sitting position in an
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adjustable dynamometer chair (Good Strength, Metitur, Palokka, Finland)
(Dey, Bosaeus, Lissner, & Steen, 2009). Knee extension was measured with
the knee angle at 60°, the ankle fastened by a belt to a strain-gauge system
and with the participant’s hands gripping the edge of the seat. Handgrip
strength was measured with a dynamometer fixed to the arm of the same
chair with the elbow flexed at 90°, using the same instructions and methods
as for the lower limbs.

3.6.4 6-Minute walk test

Endurance performance was measured using the 6-minute walk test (6MW)
according to a standardized protocol (Butland, Pang, Gross, Woodcock, &
Geddes, 1982; Du, Newton, Salamonson, Carrieri-Kohlman, & Davidson,
2009). The heart rate (HR) of participants was measured before and directly
after completing the walk, and once more one minute later. Every participant
was tested individually and was constantly monitored by a physical educator.
The 6MW-test was performed indoors on a flat linoleum surface and the
walking course was 16 meters. Participants wore comfortable clothing and
shoes, and by the walking line there were four chairs where the participants
could sit down after the test or rest if necessary during the test.

3.6.5 Physical activity

Total PA was assessed with actigraph accelerometers (AG; Model 7164,
version 2.2; ActiGraph Health Services, Fort Walton Beach, Florida, USA),
which were programmed to record PA over one-minute intervals (60s epoch)
(Copeland & Esliger, 2009). The accelerometers were worn on the hip for six
consecutive days, four week days and two weekend days, from the time the
participant woke up until he or she went to sleep. Only data from monitors
worn a minimum of eight hours per day, for at least two weekdays and one
weekend day were included in the analysis. Average counts per minute (cpm)
for these days measured by the accelerometer were calculated for each
participant and were used to estimate PA level. A questionnaire was also
used to estimate PA behavior in a typical week at each measurement time-
point. During the training period, each participant had a 6-month intervention
diary in which he or she had notes about suggested training regimens, but
also confirmed their daily PA behavior as time spent on walking and
participation in RT. The questionnaire and participant’s diary were based on a
Global Physical Activity Questionnaire (Bull, Maslin, & Armstrong, 2009).
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3.6.6 Anthropometric measurements

Standing height was measured to the nearest 0.1 cm with a portable
stadiometer (Seca 206, Seca Ltd, Birmingham, UK). Body weight was
determined to the nearest 0.1 kg using a calibrated scale (Seca HV120, Seca
Ltd, Birmingham, UK) with the participant in light clothing. Body mass index
(BMI) was calculated as body mass (kg) divided by height squared (m?).

Circumference of the waist (girth) was measured with a tape measure to the
nearest 0.5 cm, from the point midway between the inferior margin of the last
rib and the crest of ileum, above the umbilicus, in a relaxed standing position.

Whole-body composition, including fat mass, lean soft tissue mass
(comprising muscle, inner organs, and body water), was measured using GE
Lunar, iDXA Software 11.40.004 from GE Healthcare, Madison, WI, USA.
These measurements were performed in a standard manner while the
participant was lying in a supine position on the instruments table. From an x-
ray source and K-edge filter below the participant, x-ray beams of 100KeV
and 2.5ma, were emitted. The composition of the soft tissue was estimated
by the ratio of beam attenuation at lower energy relative to the higher
energy in soft tissue pixels; this ratio is inversely and linearly related to the
percentage of fat (Rothney, Brychta, Schaefer, Chen, & Skarulis, 2009). This
measurement is very simple to perform and suitable for older people and was
carried out by the Icelandic Heart Association.

3.6.7 Blood pressure, resting heart rate and blood samples

Resting blood pressure (BP), systolic blood pressure (SBP), diastolic blood
pressure (DBP), and HRR were measured by using Omron M4-l, fully
automatic blood-pressure monitor (Omron Healthcare UK). BP and HR were
measured in the supine position after a 10-min rest in a quiet room. Three
recordings were made at 1-min intervals and the mean of the last two
measurements was used for statistical analysis.

Blood samples were drawn after over-night fasting and were performed by
the laboratory nurse at the Icelandic Heart Association, where the analyses were
also performed. Total cholesterol, high-density lipoprotein (HDL) cholesterol,
triglycerides (TG), high sensitivity C-reactive protein (CRP), glucose and glycated
hemoglobin (HbAlc) were measured on a Hitachi 912, using reagents from Roche
Diagnostics and following the manufacturer’s instructions.

Metabolic syndrome and the involvement of each of its five components;
waist circumference, elevated levels of blood pressure, serum triglycerides, and
plasma glucose, and low HDL-cholesterol, were identified using the definition
identified by the National Cholesterol Education Program (National Cholesterol
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Education Program Expert Panel on Detection & Treatment of High Blood
Cholesterol in, 2002). More specifically, abdominal obesity was defined as a waist
circumference >102 cm for males and >88 cm for females, elevated blood
pressure was defined as a systolic and/or diastolic blood pressure >130 and/or 85
mmHg. Low HDL-cholesterol was defined as <1.03 mmol/I (<40 mg/dL) for males
and <1.30 mmol/I (<50 mg/dL) for females. High serum TG were defined as >1.7
mmol/l (150 mg/dL) and elevated fasting plasma glucose level was defined as
>6.2 mmol/l (110 mg/dL). The metabolic syndrome was defined as the presence
of three or more of these components.

3.6.8 Quality of life

The health-related quality of life (HRQL) was measured with a validated
generic Icelandic instrument, Icelandic Quality of Life questionnaire (IQL)
(Appendix 7). The IQL-test has norms for males and females in different age
groups in order to evaluate individual deviation in HRQL. Five factors explain
two thirds of the variance: general health (23.4%), mental well-being (20.5%),
satisfaction (9.0%), sleep (6.9%), and finance (6.3%) (Bjornsson, Tomasson,
Ingimarsson, & Helgason, 1997).

3.6.9 Dietary record

Under the participant nutrition education program a three-day dietary record
was turned in at three time points during the study (Appendix 8): prior to the
immediate intervention (baseline), and again after 6 months, and 12 months
from the start of the study. All participants received detailed instructions on
how to list the food intake accurately according to specific household units
presented to them and they were asked to record all foods and drinks
consumed for three consecutive days, either from Thursday to Saturday or
from Sunday to Tuesday. The delayed intervention group also answered a
guestionnaire about the hands-on activity in the kitchen. Five trained
postgraduate students entered and coded each food item from the dietary
records into a calculating program called ICEFOOD. ICEFOOD includes 452
food codes or recipes from the Icelandic Nutrition Council based on 394 foods
from the National Nutritional Database ISGEM. Nutrient losses due to food
preparation were included in the calculations. Underreporting was evaluated
using the ratio of energy intake and basal metabolic rate (El: BMR) using
Schofield equations based on body weight and age (> 60 years) for estimating
BMR (Murtagh & Hubert, 2004). A ratio of EI:BMR lower than 1.14 has been
suggested to be likely to indicate an underestimation of energy intake, and
was thus used as cut-off value(Puthoff & Nielsen, 2007). The number of
participants with EI: BMR<1.00 was also determined given their high age.
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3.7 Statistical analysis

The design of the study was cross-over with repeated measures on each
subject. The analysis method has to fit the design and take into account the
correlation between measured outcomes on the same subject over time. The
difference in each outcome at baseline and progression over time was
analyzed using a repeated measures model with a first-order autoregressive
covariance structure. A parameter was included in the model to represent the
mean value at each time-point for the immediate intervention group (1), and
the delayed intervention group (D): Wa, M2, i3, Mis, Moi, Mp2, Hps, Hps. AN
adjustment was made for age and sex. The mixed models method allows for
missing values in the response on some occasions, so subjects can be
included in the analysis even if a response is missing at a time-point. All
participants had at least a baseline measure and a measure after the
intervention. Contrasts between time-points were estimated from linear
combinations of the model parameters. For example: The difference between
groups at baseline was estimated as yw; — HUpy; the immediate intervention
effect was estimated as p,,— W1; the change between the repeat baseline and
the baseline for the delayed intervention group was estimated as pp, — Hps;
the delayed intervention effect as Up3 — Upy; the overall intervention effect as
(K2 — M2 + HMps — Mp2)/2; and the overall improvement after the completed
follow-up phase by both groups (the difference between time-point 4 and
time-point 1) as (Wa— M1 + Mpa— Hp1)/2.

Power calculation was conducted before initiation of the research. It was
given that the mean effect-size was 0.25 SD from each point of every
outcome variable with 80% power, where t-test (paired-means test) was used
to measure the first against the second measurement. The sample size was
estimated 100 (n = 100) at the end of the research. The participation was
assumed to be 75% and the dropout about 20% because of the duration of
the exercise-training intervention.

The results were generated using the SAS MIXED model procedure in
SAS/STAT software, version 9.2.
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4 Results

The results chapter is divided into five sections; the main results are presented in
the first section. Then a summary of the three papers is followed by additional
results. Paper | was about the effects of a 6-MTI on the retention of functional
fitness in older adults and was published in the International Journal of
Behavioral Nutrition and Physical Activity. Paper Il was published in European
Geriatric Medicine and covered the effects of exercise training and NC on body
composition and cardio-metabolic factors in old individuals, and Paper Ill,
published in Laeknabladid, The Icelandic Medical Journal, examined sex
difference and training effect difference before and after the intervention, and
after 6- and 12-month follow-ups. Finally, there is a chapter containing additional
results which have not been published, and which cover different age groups
within the participants and among others their functional fitness.

4.1 Main results from Papers |, Il and Il

The main finding of the three papers and the additional results shows that
older individuals are still capable of improving their functional performance,
increasing their strength and endurance and maintaining or even improving
their quality of life after a moderate and systemic training intervention over a
period of 6 months. The result also shows that the age group is capable of
maintaining acquired changes over a period of 12 months without any
assistance from practitioners.

4.2 Main findings from Paper |

The main finding of paper |, Effects of a 6-month multimodal training
intervention on retention of functional fitness in older adults: A randomized-
controlled cross-over design, were that the immediate intervention group
improved in physical performance compared with the control group (delayed
intervention group) by Short Physical Performance Battery (SPPB) score and
8-foot up-and-go test, and in endurance performance by 6-minute walking
test (6 MW). In strength performance by knee extension the immediate
intervention group improved while the delayed intervention group declined.
Comparable results were seen in PA, where the immediate intervention
group improved but delayed intervention group decreased their PA.

The long-term effect of the 6-MTI on the participants was assessed by
estimating the mean difference in the variables measured between the
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baseline (time-point 1), and the 12-month follow-up (time-point 4). For the
following variables, an improvement was still seen in SPPB, 8-foot up-and-go
and 6MW. Knee extension, hand grip, PA and IQL were maintained, and a
decrease was still seen in BMI.

4.3 Main findings from Paper Il

The main finding from Paper IlI, Effects of exercise training and nutrition coun-
seling on body composition and cardiometabolic factors in old individuals,
showed an increase in PA, energy intake, and total lean mass after 6-MTI by the
immediate intervention group. They also reduced their weight, FM, trunk fat
mass, waist circumference, and BP. At the 6-month follow-up, the immediate
intervention group saw a significant decrease in PA, energy intake, FFM and BP,
and a significant increase was seen in waist circumference and FM.

After the 6-month control phase by the delayed intervention group, a
significant decrease was measured in PA, SBP, FM, fat-mass of the trunk and
waist circumference. After the delayed 6-MTI, by the delayed intervention
group, a significant increase was measured in PA, and a decrease in weight,
FM, fat-mass of the trunk, waist circumference, BP and TG.

The main finding from Paper Il was a reduction in waist circumference, BMI
and fat mass in both groups. The reduction was more apparent among those
involved in active PA intervention, which increased energy intake by 10%,
whereas a 2% reduction was observed in the delayed intervention group in their
control phase. No change was seen in metabolic factors, except for TG. SBP was
high in both groups but it improved steadily over the period of the study

4.4 Main findings from Paper lll

Paper lll, The effects of 6 months’ multimodal training on functional per-
formance, strength, endurance, and body mass index of older individuals. Are
the benefits of training similar among women and men?, covered sex
difference in the training gains between the sexes in both groups on four
time-points. The main goal of this paper was to analyze the 6-MTI effect on
the sexes and examine if the training effect on the health variables would be
different between sexes. The goal was also to find out if the training effect
persisted by the same token or was disparate in the follow-up measurements.
Papers | and Il have addressed the results from two different groups without
analyzing the sex differences. These two papers are also published in English
but this paper was published in Icelandic. Therefore the coverage here will be
more comprehensive in this sub-chapter.
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The methods can be viewed in Paper I, which also contains the same foll-
owing variables; BMI, SPPB, 8-foot up-and-go, strength of the thigh measured
by adjustable dynamometer chair and 6MW test. PA was measured with
actigraph accelerometers as mentioned in the other two papers. The ap-
proach to the statistical analysis was the same as in paper I.

Baseline characteristics of subjects randomized to the immediate inter-
vention group and the delayed intervention group can be seen in table 1. Alto-
gether, 48 participants (85.7%), 22 males and 26 females from the immediate
intervention group finished the 6-MTI but 50 participants (82%), 25 males and
25 females, from the delayed intervention group finished 6-MTI (Table 1).

Table 1. Baseline characteristics of subjects randomized to immediate intervention
group and delayed intervention group.

Maile (n=54) Female (n=63) Sex difference
Characteristic (n) Mean £ SD (Range) (n) Mean £ SD (Range) pevalue
Nember ()
ITMeSato UMeVeInon group Pl 1 004
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IMMeSato UMNVeImon group 92487500 TE0 2467300
Oefoyed mterventon group 708533 (01-08) 176 3R (T205 W
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HYEnSatn OO0 grong SO 461225450 H2¢5TC0R432 430
Oeloyed mterventon group 27 228 207322} T T 220225559 yen
SPPB ( porm:
(Mo asm imere M o 20246 (r-2 02x1a(y
Owdtrywd tderwwotion grow BELI5(T-1 10010 7-1 i
Balance | ponty
I e (I g 3120924
Doy 03 Borrntion group 2200004 130014 708
Wak dm
IMMORND UTSIVIN0N g 5:0726-51 182102364
Detaynd mtevventon growp 1520042049 162042 7-44) 00
Chair (s
IMMmeaste MANVerNon group ROL2D{7H-16E 2122480001
Oninrpws piaveenton gog 132200 0-1684) 131224341010 08
Bdeet up.andgo
ITmeRan T Grouf B1e12u 850 07+ 1064
Dvarywd pdorswntion gring 852104457 2052004592 00
Strengeh of the thigh (Nwwhon)
TRt sl VIR (rong 04 4 1 8161210 2547 5 5 12 710 ¢ 137 3-8 ¢ o
Cowarynd Flwrsmnton grng 206 2+ 750 {200 8-535 9 I71T = 62 2 (150 0-405 4) « 001
MW 1
IMmoSato MHeNVMon Jroug 4654 4 01 7 (255 0508 437 6 2 TR A& (274 D-856 11 4
Oestrywd nlsryention giowp WG5S 727 (00 081200 453 7 = 5 HSs 0542 0) 248
PA(cpm
Immease Mmoo groug 2087 2 184810 = (8.0 {100 14850 it
MA 210 N058-55T 4 SEAs20 0004480 T, &3

Dutirgwed erbéepwnlim grng

Values are shown as numbers in groups for sex (n), means with standard deviation (SD), range and p-value.
SD: Standard deviation; BMI: Body mass index; SPPB: Short Physical Performance Battery Test: s: Seconds;
6MW: Six meters walking test; m: meter; PA: Physical activity; com: Average counts per minute.
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Table 2. Outcomes for males and females who completed the immediate intervention
phase and the control phase and sex differences.

Values are shown as means with 95% confidence interval in means (95% Cl), effect difference between sex and
significant difference (p-value); * p<0.05; ** p<0.01; *** p <0.001. The results are shown with adjustment for age and
the data were worked on logarithm. * Percentage from logarithm data. SD: Standard deviation; BMI: Body mass index;
SPPB: Short Physical Performance Battery Test: s: Seconds; 6MW: Six meters walking test; m: meter; PA: Physical
activity; com: Average counts per minute.
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Table 3. Outcomes for males and females who completed the delayed immediate
intervention phase and the cross-over phase and sex differences.

Values are shown as means with 95% confidence interval in means (95% Cl), effect difference between sex and significant
difference (p-value); * p<0.05; ** p<0.01; *** p <0.001. The results are shown with adjustment for age and the data were
worked on logarithm. ¥ Percentage from logarithm data. SD: Standard deviation; BMI: Body mass index; SPPB: Short Physical
Performance Battery Test: s: Seconds; 6MW: Six meters walking test; m: meter; PA: Physical activity; com: Average counts
per minute.
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Table 4. Common results for males and females in both groups, and sex effect
difference in those who finished the 6-MTI.

Effects and difference at the end of the 6-MTI

6-MTI 6-MTI Difference
Male (n=41) Female (n=48) Sex p-value
ENect Eflect Efect diffarence for sex
Variables {denomination) (55% CI) 195% CI) (95% CI) difference
BMI (kg/m”) 1624, -080"  18(25-10)" 02(-09,13) 0780 I
SPPB (points) 468(12,82) 68(35, 103" 21(-70,26 ) 372
Balance (points) 0879 104) 62(-25.157) S0(-161 7.6) D4y
Wark 4 m () 56 (86 .0.7) 5086 1.3 06160 52) 083
Chair (3) 08144 -TOF 1T (150, -8 10045 69) 0723
S-4oat up-and-go (s 100135 G4y Q7{-130 62" D4(57,51) 0 882
Strength of the thigh (Newton) 82{36, 13.0)* 12782 174" 4096,19 0179
MY (m) s4Q7 82" 603487 D5(4.1, 31 0768
PA (cpm) 22(176 487)*"* 390245 552 49190111 0.540

Values are shown as means with 95% confidence interval in means (95% Cl), effect difference between sex and
significant difference (p-value); * p<0.05; ** p<0.01; *** p <0.001. The results are shown with adjustment for age and
the data were worked on logarithm. ¥ Percentage from logarithm data. SD: Standard deviation; BMI: Body mass index;
SPPB: Short Physical Performance Battery Test: s: Seconds; 6MW: Six meters walking test; m: meter; PA: Physical
activity; cpm: Average counts per minute.

Effect from 6-MTI in the immediate intervention group and changes on
the control phase in the delayed intervention group can be seen in table 2.
The outcome results by males and females showed an approximate 6%
increase in the SPPB test, 8-9% increase in the 4-minute walking test and
about 13% increase in the chair measurement from the SPPB test. In the 8-
foot up-and-go test a 9—10% increase was seen and BMI decreased by about
2%, both in males and females. In 6MW, the walking distance increased in
males around 10% and around 6% in females. An approximate 14% increase
was seen in the strength test in females and 5% in males. The PA during the
intervention period increased in both sexes by approximately 15% but the
results in PA were not statistically significant. The effect difference of sex was
not statistically significant in the intervention phase be the immediate
intervention group (Table 2). The results from the control phase by the
delayed intervention group can also be seen in table 2.

Results from the 6-month cross-over phase by the immediate intervention
group and the delayed intervention phase by the delayed intervention group
can be seen in table 3. The females in the immediate intervention group
increased their outcome in the chair rises about 7%. The males decreased
their PA (16%) compared to the end of the 6-MTI phase. The effect difference
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of sex in BMI was statistically significant in the cross-over phase by the
immediate intervention group. Similar changes were seen by males and
females by the delayed intervention phase by the delayed intervention group
as by the immediate intervention group before. The sexes responded
comparable to the 6-MTl in the delate intervention phase (Table 3).

The common results from both groups, on the one hand in the males
(n=41) and on the other hand in the females (n=48) who finished the 6-MTI
can be seen in table 4. The result shows statistically significant results within
sex in every variable except for the SPPB balance test by the females.

The total effect on each sex, changes from the baseline measurement
(time-point 1) to the end of the study (time-point 4) and if there is a training
effect on gender in the end of the study can be seen in table 5.

Table 5. Common results for males and females in both groups and sex effect
difference at the end of the study (18 months after the baseline measurements).

Commeon sex difference at the end of the study

Common effects Common effects Difference
Males Females Sex p-value
Effect Effect Effect dfference for sex
Variables {denomination) * (95% CI) t {85% CI) (85% CI difference
BA (kon*) 1033, 08 2630 13 0T(-12.26) 0461
SPPR (ponits) 11666, 168y 11.4 (6.8, 16,3y 02159 686) 0961
Balance (points) Gd15220) B3¢1.9 105) F212517.1) 0868
Wek4mis 1751-.221 1285 ] 150y 1453 108 054
Chour (5} 06254 154y 21 B-26.3 171" 16{648 108) 0715
B-foot up-end-go (s $2-19.1,-80) 126 (-1 7 14§ 0861
Streaghh of the hugh (Newton ) 0760, 78} 22{41.89) 14103 82) 0761
A (m) 4501, 90y 37¢03.80) 075067 0815
PA (cpm) D2¢150171) SRAFSEE 09158, 244) 0034

Values are shown as means with 95% confidence interval in means (95% Cl), effect difference between sex and significant
difference (p-value); * p<0.05; ** p<0.01; *** p <0.001. The results are shown with adjustment for age and the data were worked
on logarithm. * Percentage from logarithm data. SD: Standard deviation; BMI: Body mass index; SPPB: Short Physical Performance
Battery Test: s: Seconds; 6BMW: Six meters walking test; m: meter; PA: Physical activity; com: Average counts per minute.

The conclusion of Paper Ill was that multimodal training intervention can
have positive effects on physical performance in older individuals, the sexes
respond similarly to the organized training intervention, and retain achieved
improvement for at least 12 months. The research indicates that moderate
but systemic training for this age group could be a part of conventional health
service for this age group.
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Table 6. Values in means and range at three time-points in three different age
groups; 71-75 (n=28; mean age 74), 76-80 (n=41; mean age 78), and 81-90 (n=48;

mean age 84).

Time-point 1 Time-polnt 2 Time-point 3
Variables and age-groups
Mean SO (range) Mean SO (range) Mean 50 (range)

BMI (kg/m’)

. 7175 292 £4.6{20.9-43.2) 28.7 £+ 4.8{20.9-44.0} 28.6£4.9({20.6-44.0)

° 7680 274 £4.7(20.6-45.9) 268147 (20,1-44.4) 26,7248 (20.1-44.1)

.31+ 263 £3.7(19.9-36.6) 258£33(20.2-374) 26.4 £3.8 (20.0-36.4)
8-foot up-and-go (s)

e 71-75 626216 (4.5-139) 552108 (43-69) 531208(3.7-7.3)

. 76-80 6342817 (44-143) 57612 1.4(3.6-115) 557205 (4.0-7.5)

* 31+ 6.7411.1(4,6-5.2) 583:09(4.1-81) 5741 1.0{4.0-86)
5P9B (ponts)

« 7175 10.5% 1.5 (7.0-12.0) 11.341.0(8.0-12.0) 11,51 0.7 (10.0-12.0)

° 76-80 10.331.2{8.0-12.0) 107412 (8.0-120) 11.1+1.0(9.0-12.0)

* 3l 951 15(7.0-12.0) 104 £1.3(7.0-12.0 1091 1.3 {7.0-12.0)

SPPB - Balance {points)

7175 3.4640.3 (1,0-4.0) 37503 (2.0-4.0) 368205 (3.0-4.0)

* 76-80 34610.7 (2.0-4.0) 346108 (2.0-40) 3.49:0.7{2.0-4.0)

*8ls 305109 (2.04.0) 315209 (1.0-40) 3.3820.7(2.0-4.0)
SPPB ~ & mwalk {5)

. 7175 353:11(2.7-84) 3262 11(2349) 295£0.6(2.1-4.6)

* 76-80 337405(2.345%6) 3.23406(2.2-54) 304£05(23-39)

* 31+ 35820.5(2.5-5.1) 340205(2.5-47) 3.2420.6 (2.5-3.6)
SPPB - Chair {s)

7175 1217124(7.7-20.1) 10.58 ¢ 18 (7.5-15.5) 87511.6(7.2-13.4)

. 76-80 1269226 (7.8-18.5) 1115+ 1.8(7.7-15.6) 1067 2£2.2{6.4-17.3)

* 81+ 1263825 (8.6-10.0) 11.21+2.0(7.0-16.8) 10.6822.0(5,8-18.8)
Strength of the thigh (N)

. 7175 335 £ 108 (38-512) 385 £ 107 (154-615) 3724113(145-637)

. 76-80 320 £85{134-521) 352 £ 81 (146-545) 324 £ 69 (78-461)

.8l 320297 (127-548) 347 £ 32 {182-513) 343 £77 (230468
6 minutes walling (m)

7175 479 £ 87 (304-555) 504 274 {384-651) 502 £ 78 (293-637)

* 76-80 452 £ 70 {270-538) 488 2 78 (262-630) 483 £72 (292-538)

e 31+ 434 £ 68 (255-568) 467 £ 72 (277-584) 467 £ 65 (368-579)
Physical activity {cpm)

. 7175 241 £ 107 {111-553) 356 = 114 (195-502) 308 £ 115 (109-517)

. 7680 244 130 (25-4408) 339 £ 129{180-678) 274 1 117 (85-662)

.31+ 231 % 119 (97-589) 300 £ 125 (126-733) 240 99 (108-525)
Quality of ke {ponts)

. 7175 8501 4.6 (44-02) S6.8 44,7 (44-63) 57.5 23.8{47-04)

* 76-80 57.3 133 (50-64) $7.3143 (46-64) 57.514,1(47-64)

* 31+ 53.9 2 6.6 (40-65) 55.4 £ 6.1 (42-56) 54.6 £ 6.7 (41-66)

Values are shown as numbers in age groups (n), means with standard deviation (SD) and range at the following time
points: Baseline (time-point 1), after 6-month training intervention (time-point 2), and after 6-month follow-up (time-
point 3) by different age groups. BMI: Body mass index; cpm: Average counts per minute; m: meters; N: Newton; s:
seconds; SD: Standard deviation; SPPB: Short physical performance battery test.
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Table 7. Mean changes between time-points 1 and 2, 2 and 3, and between time-
points 1 and 3 for subjects in three different age groups; 71-75 (n=28, mean age 74),
76-80 (n=41; mean age 78), and 81-90 (n=48; mean age 84).

Varistibes and age-grougn

Intervention effect

Change from time-point 1 10 2
Diff i muans (95% €N

Follow-up effect

Change from time-point 2 to 3

DY i means (95% C1)

Overall effect

Charge from time-point 1 to 3

DHY i means (95% C1)

o
* 7175 043 (-0810-0,7)*** 005[-03100.2) 0.55 (-1.0to 0.1)**
. 7680 0.50(-0.7 10 -0,2)*** 007 (-03100.2) 057 [-0.9t0 -0.2)**
.81+ 040 (-0.7 10 0.1)** 0.08 (0.2 1o 0.4) 0.32{-0.1 t00.1)

S-foat up-end-go ()

* 71-75 .76 (- 1210 0.4)*** 0.18 [0.6t0 0.2) 0.94 -1 St0 D.8)**

. 765-80 -0.50({-0910 0.5)** 0.11 (0510 0.3) 0.61 (-1.1t0-0.2)**

Bl 0.67(-1110-0.3)*** 015{061t00.3) 0.83 [-1.3t0 0 5)***
SPPH (points)

° .75 D87 {0410 1.3)%" 017 (0.3 to 0.6) 1.03 (0.5 to 1,6)***

* 7680 038 (0.0t 0.8) 027{901100.7) 0.64 10.2 ta 1.1)**

. Hls 0510109 0.46 (0.0 to 09)* 0930050 1.5)**"
SPPE - Balance [points)

. 027{01t006) 006 (0.4 to 0.3) 0.21 (0.2 to 0.6)

* 7680 001{40.5t00.3) 000{03100.5) 0.01 (04 1003)

.51 0.09{.0.2 10 0.4} 0.22{0.1to 0.6) 0.31 (0.1t 0.7)
SPPE -4 m walk |5)

e 7575 0D42{-06t0-0.2)*"" O2900510-01)*" 0,71 [-1.0t0 0 5)***

e 7580 016 {03 t00.0) 011 {030 0.3) 027 (0Sw-01)*

.8l 012{03t00.1) 0.21 0.4 t0 0.00* 033 (0 6t0 Q1)
SPPB — Chalr {s)

* 7175 165{2.3t0-1L0)**"* 0.75 |- 14t .03)* 248 (.33t -1.5)%

* 76-80 -1.48(-2.110 -D.8)*** 0.58(-1.2t0 0.0) 208 (-2.9t0 -1.3)***

.l 1.35(-2010-0.7)*** 072 |-L4 10 0.0)* 207 (-2.9ta-1.2)***
Strwagth of the thigh (N)

e 7125 51.2{34.1t0 G&.4)*** -15.7(-32.7 10 1.3} 551260 584)**

* 7680 302 {1520 451} -24,0 [-3%1 to -B.9)** 6.2(-138t0 26.2)

. Bl 196 {4.010 35.2)* 0.5(-17.310 16.2} 191(-22t080.4)
& minutes walking (m)

* 7175 278 (12310 42.7)*** -5.5(-204 10 5.5) 22.3(2.31042.3)°

* 76-80 25.5{12.7to 38.0)*** 30 (-165%09.2) 215 (4.0 to 39,00

* il 185490 32.2)** 441990 11.0) 14.1 (54 t0 225)
Phiysical activity [¢pm)

® 7175 101 {53 to 149)*** -36 |-80 to 8) 65 (810 122)*

* 76-80 92 (54 t0 133)*** 58{-94 10-23)"" 34 (-12 to 80)

81+ 57 {21 o S9)** 62 (-100 10 -24)** 5(-31tw041)
Quality of lite {points)

. 1.2{0.0t0 2.5] 0.7 {05 10 2.0) 20031037

* 7680 0112w 10) 0113w 1.0) 0.2 (-1.7 10 1.3)

. f1e 15(04102.0)* 1.3(-2.6 to 0.0)* 0.2(-1.4t01.9)

Values are shown as mean changes (95% Cl) within different age groups between time-point 1 and 2, 2 and
3 and between time-point 1 and 3, and significant differences; * p <.05, ** p <.01, *** p <.001. BMI: Body
mass index; cpm = Average counts per minute; m = meters; N = Newton; SD = Standard deviation; SPPB =
Short physical performance battery test.

4.5 Additional results

Additional results cover a different perspective on the data where the whole group
(n=117) was divided based on the age brackets 71-75 (n=28) with a mean age of
73.7 years, 76-80 (n=41) with a mean age of 78.2, and 81 years and older (n=48)
which had a mean age of 84. The purpose of this analysis was to evaluate the
intervention effect on these three different age groups after participation in 6-
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month training, and secondly to examine the status of the same variables after 6-
month follow-up (Table 6 and 7). These age groups are commensurable with the
age rate and table set-ups in Senior Fitness Test Manual (Rikli & Jones, 2001).
Outcome measures at three time-points and the intervention effect from time-
point 1 to time-point 2, the follow-up effect from time-point 2 to 3 and the overall
effect; a change from time-point 1 to time-point 3 can be seen in table 6 and 7.

The results of BMI measurements show that all groups had a statistical de-
crease in BMI after the intervention period. The overall effect on BMI at time-point
3 was statistically significant in the 71-75 and 76-80 age group (Table 7, Figure 10).
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Baseline After B-MTI At 6-manth follow-up

Figure 10. Outcome in BMI measurements from the three different age groups at three
time-points; baseline (1), after 6-month training (2), and after 6-month follow-up (3).

The results of the 8-foot up-and-go test show improvements in all age
groups after the intervention period and also at time-point 3 in contrast to
baseline (Table 7, Figure 11).

The total results from the SPPB test show positive improvements by all
age groups at time-point 3 in contrast to baseline (Table 7, Figure 12). In the
balance test of the SPPB the participants maintained their baseline outcome
at all time-points (Table 7, Figure 13). In the 4-m walk test, positive
improvements can still been seen at 6-month follow-up by all age groups in
contrast to baseline (Table 7, Figure 14). In the chair rise part of the test,
positive improvements can still been seen at the 6-month follow-up in all age
groups compared to baseline (Table 7, Figure 15).
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Figure 11. Outcome in 8-foot up-and-go measurements from the three different age
groups at three time-points; baseline (1), after 6-month training (2), and after 6-
month follow-up (3).
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Figure 12. SPPB outcome measures from the three different age groups at three
time-points; baseline (1), after 6-month training (2), and 6-month follow-up (3).
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Figure 13. Outcome measures, SPPB-Balance, from the three different age groups at
three time-points; baseline (1), after 6-month training (2), and 6-month follow-up (3).
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Figure 14. Outcome measures, 4-meter walk, from the three different age groups at
three time-points; baseline (1), after 6-month training (2), and 6-month follow-up (3).
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Figure 15. Outcome measures, SPPB — Chair, from the three different age groups at
three time-points; baseline (1), after 6-month training (2), and 6-month follow-up (3).
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Figure 16. Knee extension outcome measures from the three different age groups at
three time-points; baseline (1), after 6-month training (2), and 6-month follow-up (3).
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Figure 17. Outcome measures, 6 minutes walking, from the three different age
groups at three time-points; baseline (1), after 6-month training (2), and 6-month

follow-up (3).
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Figure 18. Outcome in PA measures, from the three different age groups at three
time-points; baseline (1), after 6-month training (2), and 6-month follow-up (3).
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Figure 19. Quality of life outcome measures from the three different age groups at three
time-points; baseline (1), after 6-month training (2), and 6-month follow-up (3).

In the knee extension strength test, the strength of the thigh, improve-
ments by all groups were seen after the intervention. At the 6-month follow-
up the intervention effect was maintained compared to 6-MTI in two groups,
but decreased in the 76—-80 age group. The overall effect, change from time-
point 1 to 3, a statistical improvement was still seen in the 71-75 age group.
The other two groups maintained their strength of the thigh compared to
baseline at this time-point (Table 7, Figure 16).

In 6MW, all age groups had an improvement after the intervention. The
overall effect at time-point 3 showed that the 71-75 and the 76—80 group still
improved compared to baseline but the 81+ group maintained the same level
(Table 7, Figure 17).

In PA, an increase was seen in all age groups after 6-month intervention.
At the 6-month follow-up, the results decreased in all groups compared to 6-
MTI. The overall effect at time-point 3 showed that the 71-75 age group still
improved compared to baseline, but the other two groups maintained the
same level (Table 7, Figure 18).

In the quality of life test, the 81+ group had an improvement after the 6-MTI,
but the other two groups maintained the same level. At time-point 3, all of the
groups maintained the same level compared to the baseline (Table 7, Figure 19).
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5 Discussion

The main purpose of this thesis was to assess the immediate and long-term
effects of a 6-MTI on physical performance, body composition and cardio-
metabolic risk factors in older individuals. The goal was also to develop
sustainable methods and strategies in preventive care of old people.

The immediate effects of 6-MTIl on physical performance showed a
significant positive improvement in functional fitness, as well as in the 8-foot
up-and-go test and short physical performance test (SPPB), in the 6-minute
walking test and maximal isometric muscle strength test for the thigh. These
results are in line with similar studies (Strasser, Keinrad, Haber, &
Schobersberger, 2009), which investigated the efficacy of systematic ET and
RT on muscle strength and endurance performance in elderly people. The
results from the study are also comparable with a study which examined the
effects of multicomponent training on functional fitness in older people
(Toraman, Erman, & Agyar, 2004). The results are also in agreement with a
systematic review that covers PA and functional limitations in older adults,
which concludes that there is a consistency in findings across studies and a
range of outcome measures related to functional independence; regular
aerobic activity and short-term exercise programs confer a reduced risk of
functional limitations and disability in older age. In addition, a recently
published literature review (Ross et al., 2013) inferred that cognitive and
exercise interventions hold promise for maintaining everyday mobility, but
conclusions regarding educational interventions on actual mobility outcomes
were less clear. This review also concluded that future research should assess
personalized interventions that take advantage of multiple constructs.

The immediate intervention group in the study also improved or
maintained lean mass and quality of life and decreased weight, BMI and FM.
After the 6-MTI, a decrease was found in weight, BMI, and waist
circumference in the immediate intervention group. This is in line with other
intervention studies (Bassuk & Manson, 2005). As Paper Il identified, FM
decreased by 5.3% and fat mass of the trunk by 6.4% in the immediate
intervention group after 6-MTI. This confirms that regular exercise training
and NC intervention can reduce weight and visceral fat accumulation (lvy,
1997) and may therefore affect cardiometabolic risk factors (A. H. Taylor et
al., 2004; Wallace, 2003).
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There is evidence from high quality studies that strongly support the
positive association between increased levels of PA, exercise participation
and improved health in older adults (D. Taylor, 2014). The results from Paper |
after 6-MTI showed that older adults have the capacity to increase muscle
strength, and in Paper Il an increase was found in the muscle mass after 6-
MTI. Results that show improvements in muscle mass for this age group are
uncommon, but nevertheless demonstrate and support Taylor’s findings
about the fact that PA is medicine for older adults (D. Taylor, 2014). An
increase in strength could enable older adults to participate in exercise
training, which can lead to improvements in the metabolic profile as well as
improvements in physical function and endurance performance (Ferri et al.,
2003; Sanz, Gautier, & Hanaire, 2010).

To answer the question about the long-term effects of the intervention,
significant improvements were seen at 6- and 12-month follow-ups in the 8-
foot up-and-go test and SPPB, but endurance and strength improvements
were maintained as well as the gains in FFM and IQL. Although short-term
randomized clinical trials in older persons have shown that structured PA
programs improve performance on various measures of physical function,
data are needed on long-term follow-ups (Binder et al., 2002; Nelson et al.,
2004; Pahor et al., 2006). The results, particularly concerning performance on
different measurements of physical function are not in line with many other
studies that show significantly poorer follow-up measurements (Carvalho,
Marques, & Mota, 2009; Toraman et al., 2004). In a recent study concerning
9-month long-term PA training programs and 3-month follow-ups, the
subjects older than 74 years of age increased their FM in the follow-up
measurements but maintained strength, endurance and flexibility (Seco et al.,
2013). The results of 6- and 12-month follow-ups in the study clearly
demonstrated how a MTI can improve functional fitness in older individuals,
but also endurance and strength performance, decrease BMI and increase
and maintain 1QL in older individuals for relatively long periods of time.

A 6-month follow-up is covered in Paper Il in connection with exercise
training and NC on body composition and cardio-metabolic factors. A
reduction in weight, BMI, and waist circumference was found during the 6-
MTI, as did most intervention studies (Bassuk & Manson, 2005). At the 6-
month follow-up by the immediate intervention group, FM and HDL
increased, FFM, waist circumference, SBP, DBP and energy intake decreased
compared to 6-MTI. It should be mentioned that the participants maintained
strength and aerobic fitness, which is recognized to influence BP favorably
(Wallace, 2003). At 6-month follow-up in the delayed intervention group, an
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increase was seen in SBP and TG, and a decrease in PA compared to 6-MTI.
Other outcome measures were maintained compared to 6-MTI.

The reasons for the forenamed improvements are discussed in Paper | and
may be due to three main reasons. First, the use of a reasonable and pro-
gressive training protocol with a desirable balance between the appropriate
volume and intensity of the training sessions through the 6-MTI. Second, the
ability of participants to follow the main goals of the study; to stay inde-
pendent and carry on with PA after 6-MTI. Finally, the guidance part of the
health instructors. Despite the improvements in most of the walked measure-
ed, it is unfortunate that PA by some participants decreases after the MTI.

With regards to aim I, the evaluation of immediate and long-term effects
(12-month follow-up) of a 6-MTI and NC on the variables, the main results
were the positive and comparable effects on both sexes from the 6-MTI on
physical performance, endurance and strength performance, body
composition and PA. Impaired mobility, which can be measured with the 8-
foot up-and-go test and SPPB-test, has a strong connection with weakness in
the musculoskeletal system in the lower body, particularly muscle strength
(Kwon et al., 2009). This weakness will increase the likelihood of falls by
elderly people, but also contributes to compromised mobility and to disability
(Guralnik et al., 1995; Kwon et al., 2009). The results of this study are
interesting as they show comparable benefits for males and females with
regards to mobility and dynamic balance after 6-MTI. In addition, the
improvements are maintained at 12-month follow-up.

The SPPB test is partitioned in three tests; balance, chair rise and 4-meter
walk (Guralnik et al., 1994a). Appealing to specialists and practitioners in this
area (Guralnik et al., 1995; Kwon et al., 2009), who have investigated the
meaning of changes in the score of the SPPB test, the results show sizable
positive changes, both in the total score of the test, and also in the chair rise
and the 4 meter walk. The chair rise, which measures the strength in the
lower part of the body (Reid, Naumova, Carabello, Phillips, & Fielding, 2008),
showed improvement among the males and females in the immediate
intervention group but at the same time the males in the delayed
intervention group performed worse in their 6-month control time (Paper lll).
But when the males in the delayed intervention group finished their delayed
intervention, they improved in line with the immediate intervention group
after their 6-MTI. This progress can be connected with the training
intervention, particularly the RT part of the intervention, since studies have
shown that muscle strength and muscle power have a correlation with the
total score in the SPPB test and overall mobility (Hunter et al., 2004; Lambert
& Evans, 2005; Reid et al., 2008; Visser et al., 2002).
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The results from the 12-month follow-up are unusual compared with other
studies. A similar study, which had a training duration of 7 months, showed
similar results after the intervention period, but one month after completion of
the intervention the effectiveness was lost (Teixeira-Salmela et al., 2005). It is
hypothesized that the 4-meter walk in the SPPB test is a good instrument to
analyze changes in the mobility of older individuals, besides it is an important
predictor of ADL (Guralnik et al., 1995; Teixeira-Salmela et al., 2005). In the study,
both males and females increased their walking speed after the 6-MTI. This result
remained constant at the 6- and 12-month follow-ups.

Galvao and partners showed in their study that older women had more
possibility to increase muscle strength than older men (Galvao, Newton, &
Taaffe, 2006). This is in line with the results from Paper lll, where there was a
greater improvement in the thigh strength among the women. The lifestyle
changes adopted during and after the 6-MTI, are likely to have had a
considerable influence on these results, as discussed in Paper I.

Both males and females statistically increased their walking distance in the
6MW test equally. These results are confirmation that it is never too late to
start training, and this confirmed that older people can increase their
endurance by systematic training, independent of their sex (Huang, Shi, et al.,
2005; Morikawa et al.,, 2011). The positive influence of an exercise
intervention on mobility and general health is known, but also to minimize
mortality, illness and disability through PA (T. J. Harris, Owen, Victor, Adams,
& Cook, 2009). The results show a connection between the implementation
of the training and increasing mobility in both sexes. The results show also
that older men are more physically active than older women. This is line with
other studies (Gardner & Montgomery, 2008; T. J. Harris et al., 2009). The
results at the 12-month follow-up showed that there is no difference
between the sexes anymore. The 6-MTI has most likely influenced their daily
activity, particularly in the women.

In both males and females, BMI decreased after 6-MTI. This result
remained constant through the entire research period. A study by Jenkins
indicates that the higher the BMI is, the more likely it is for older persons to
compromise their mobility (Jenkins, 2004), and hence, ADL will therefore be
limited (Balzi et al., 2010). At the 12-month follow-up, the BMI was lower
compared to baseline, strength was constant and mobility increased,
therefore it is assumed that 6-MTI has a positive effect on general health and
ADL in very old people.

With respect to the immediate and long-term effects of 6-MTI and NC on
functional performance, body composition, endurance, strength, PA, energy
intake and quality of life in three different elderly age groups, the results are
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in line with other results in the study. Any doubt over the possibility of
improvement in the oldest group, 81 years and older, ought to be eliminated
by examining the group according to different measurements compared with
the other two younger groups. In the physical performance measurements
the results are comparable in all groups, both after 6-MTI and also the overall
effect at the 12-month follow-up, where improvements in all groups could
still be seen.

The gain after 6-MTlI is in line with other studies for these age groups
(Marques et al., 2011; Serra-Rexach et al., 2011), but despite searching for
studies for different age groups, no study could be found which had split
elderly participants into different age groups as was done in the study. This
separation into age groups is done for development and the validation of
criterion-referenced clinically relevant fitness standards for maintaining
physical independence in later years (Rikli & Jones, 2013). Therefore it is
interesting to look at different age groups in the study and to see if the
youngest age group had the highest rate of improvement but also if the
oldest one had a similar or less gain than the other two younger age groups.
These results are in line with the fact that progressive endurance and
resistance training exercises promote an increase in muscle strength in older
individuals and can have a positive effect on some functional limitations in
older adults (Latham, Anderson, Bennett, & Stretton, 2003; Liu & Latham,
2009). At the 12-month follow-up the gains are still visible in all age groups
and it has been difficult to find comparable results in other studies.

Improvement was also seen in the strength test of the thigh after the 6-
MTI in all age groups. This result is different from a study which did not
observe any significant changes in strength in subjects aged over 74 years
after 9 months of training (Seco et al., 2013). At the 12-month follow-up, the
improvement was still observable in the 71 to 75 age group, but had
decreased, back to baseline, in the other two elderly groups.

It has been demonstrated that increasing peak aerobic capacity for walking
by interval walking training is closely linked with decreasing indices of lifestyle-
related diseases in middle-aged and older people (Morikawa et al., 2011). At the
same time, it has also been found that the goal of combined endurance and
resistance training may only be achieved by some older individuals (Karavirta et
al., 2011). This is in line with the results of this study, where improvements were
found in MW test in all age groups after 6-MT], slightly less though in the oldest
group but a statistical improvement was observable. At 12 months, the oldest
group had a gain compared to baseline but had not statistically improved as
much the other younger age groups did. This is almost in line with the PA
measured by the accelerometers, where all groups had shown improvements
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after 6-MTI but the oldest age group went back to baseline, the youngest one
had an improvement and the group 76 to 80 years of age also had a gain in their
PA but it was not statistically significant.

It is interesting to see how the oldest group, with a mean age of 84, can
obtain the same mean outcome as the other two groups, which are about 5—
10 years younger. This was seen among other things in physical performance
and the strength and endurance tests. This clearly shows what people are
capable of doing although they have reached the age of 80 and over.

To respond to Aim V, i.e. to develop sustainable strategies that can by used by
elderly people to meet international reccomendation of PA, the methods inthis
study and the applied exercise training and NC intervention closely matched
international PA recommendations that target older adults. (Chodzko-Zajko et al.,
2009; Cunningham et al., 2013; Garber et al., 2011; Nelson et al., 2007; WHO,
2002). The recommendations from the ACSM and the American Heart
Association concerning PA and public health for older adults describe the
amounts and types of PA that promote health and prevent diseases (Nelson et
al., 2007). The recommendation applies to all adults aged 65 and older, including
among other things aerobic activity for a minimum of 30 minutes for five days
each week or vigorous intensity aerobic activity for a minimum of 20 minutes on
three days each week. They also include muscle-strength and muscle ET activity
for a minimum of two days each week, where 8-10 exercises should be
performed on two or more non-consecutive days per week using the major
muscle groups. This is supported by flexibility activity to maintain or increase
flexibility on at least two days each week for at least 10 minutes each day.
Balance exercises should be performed to maintain or improve balance, but also
to reduce the risk of injury from falls.

The study design and plan contained the aforementioned topics. In
addition, there were seven lectures about health and nutrition designed to
further strengthen the possibilities of developing sustainable strategies after
the 6-MTI and to influence the lifestyle behavior and PA of the participants.
The results are positive as shown in the published papers, but several of the
findings highlight the need for longer term programs. An assessment of the
cost-effectiveness of such a measure and other expenses is beyond the scope
of this discussion, but the results nevertheless demonstrate that this type of
simple program seems to be effective. A financial or economic analysis would
be an interesting area for future research.

This study had several limitations. It is difficult to estimate whether the
changes resulted from endurance or resistance exercise training, dietary
habits or from all of these elements over the intervention period. Finally,
because the study subjects were healthy old people, it may not be possible to
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generalize and to apply the present findings to older men and women with
health problems. However, since the general elderly population is relatively
healthy and the study intervention design is in line with physical activity
recommendatory guidelines from the primary rehabilitation and health clinics
in the world, most of the older individuals should obtain long-term health
benefits from physical activity similar to the one in this intervention study.
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6 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.
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7 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:
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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 Implement 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.

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
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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 framework 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).

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
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improved aging through exercise and to lead a way towards more
successful aging for future generations.

“Live long and prosper”
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Abstract

Background: Ofoer adults have the highest rates of disatylay, functional dependence and use of halthcae
resources. Training itenentions for older indhviduals are of special interest where regular phydcal acsvity (PA) has
many health bendas The main pupose of this Qudy was 10 assess the Immediate and long-Term effects of &
Grmonth multimodal training intervention (MTI) on functional fitness » old adurs

Methods: For this study, 117 participants. 71 10 50 years old were randomiaed In Immediate intervention group
and a control group (delayed imenention groupl. The irtanention conssted of dally endurance and twice-a-week
strength training. The method was based on a randomized controlled cross-over desgn. Short Physical
Pedformance Bateery (SPP8), B foxt up-and-go tes, strength performance. six min watking test i MW), physical
activity, BMI and quality of Ife were obtained at baseling, alter a & month intervention- and control phase, again
after &-month cosover- and delayed inenvention phase, and aftar anadditionsl &month follow-up

Results: Ater 6 months of MTT, the intervention group improved in physical pedomance comguted with the
control group via Short Physical Pedformance Sattery (5PP8) score (mean diff = 06 9% % Ck 0.1, 1.00 and 8-foot
uprand-go test (mesn diff = <1.0 5 55 % Ck 15, -04), and in endurance performance via 6minute walking test

6 MW) {mean dff =442 meters, 95 % C: 171, 71.2) In strength performance via knee extension the interventon
aroup improved while control group decined (mean diff = 550 Newton, 95 % C: 284 81.7), and also in PA (miean
diff = 1259 cpm, 95 % - 96.0, 155.8). Long-term effects of MT| on the panicpanis was assesed by estimating the
mean difarence in the varabies measred between time-paint 1 and 4 SPPE (1.1 paints, 95 % O: 08 14} B-foot
up-and-go [~09 £ 95 % CL <12, -0a)k 6 MW (187 m, 95 % Ci 65 310); knee exension (42 Newton, 95 % Ck 100
183), hand grip (67 Newton 95 % () -44 174); PA (-40 cpm, 95 % Ck -339, 2605 BMI (<06 '-.-)"n'.:, Q5% (1. -09,
D3) andd Icetandic quality of [ife 0.3 ponts, 95 % C1:-07, 14)

Conclusions; Our resuits sugoest that regular MTI can improve and prevent decline In functonal fimess in ofder
Individuats, influence thelr Ifeayle and positively affect their abdlity to stay independent, thas reducing the need for
Institutiona care.

Trial registration: This study was approved by the National Bioethics Comemitee in lceland, VENB2O0S0300114/03-1

Keywords: Prysical acuvity, Funciionat fitness, SPPB, 6 MW, Strength, Crossover design
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Background

Older adults have the highest rates of disability, func-
tional dependence and use of healthcare resources, so of-
fective interventions for older Individuals are of special
interest [1,2]. Regular physical activity (PA) has many
health benefits for older people. contributing to &
healthy and Independent lifestyle and Improvements in
functional capacity, quality of fife. and body composition
3-5]. Regular multimodal training, based on combened
endurance and strength exercise, can also minimize the
physiological effects of an otherwise sedentary lifestyle
by reducing the development and progression of chronic
disease and disabling conditions [6,7].

Severdl recent multimodal training studies have fo-
cused on the detraining effect where the outcome is a
loss in performance with onset 23 soon as six weeks after
wraining [8-10]. Others have reported follow-up results
based on multimodal traming intervention and how
changes in PA behavior can influence older people s life-
stvles [11-13]. However, the current literature on multi-
modal training studies s conflicung In regards to
individual responsibiity, practical knowledge, and skills
Moreovers, few have investigated how multimodal train-
ing programs can influence older people’s long-term lifee-
style [11-13)

To the best of our knowledge, few trials of
randomizred controlled cross-over design using Inter-
national recommendations with an emphasis on daily
endurance and twice-a-week strength training |14), indi
vidual responsshility, practical knowledge, and skills have
focused on 70-90 years old people for a 6-month

Page 2al 11

extended follow-up. Therefore the mamn purpose of this
training stody was firstly to evaluate the longtenm
effects, 6 and 12 months following the completion of a
6-month multimodal training Intervention (MTI1) on
functional performance, endurance pedformance via
6 minute walk test, strength, PA, BMI and loddands
quality of life (JQL) in older persons, and secondly to
analyre the short-term effects on outcomes after the
completion of the intervention.

Methods

Study design

This stody was o randomszed, controlled, cross-over
design, perfarmed in Revkavik, the apital area of
lceland The trial was conducted in four phases (time-
pointsk 1) Enmlment and the baseline assessment,
where the participants were mndomized Into an Imme-
digte training intervention group (Group 1) and 3
ddayed inteevention groap (Group 2), 2) the immediste
Intervention phase, where Group 1 underwent training
for 6 moaths and Group 2 served as a control group,
3) the crossover- and delayed intervention phase in
which participants in Group 2 received the same train-
ing intervention for 6 months as Group 1 recelved,
which from that time-point did not receive any further
intervention, and 4) additional 6-month follow-up with-
out intervention (Figure 1) Outcome assessments oc-
cumed at the end of the immediate intervention and
control phase, at the end of the crossover and delayed
intervention phase, and after an additional 6 months
follow-up phase.
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Study participants

The pamticipants were older individuals selected from the
population-based Age, Gene/Envimnment Susceptibility ~
AGES Reykjavik Study [15] smong Individuals who
were cognitive competent. Those who obtained & score
of 223 points on the Mini Mental State Examination
(MMSE) and 217 points on the Digit Symbol Substitu-
tion Test (DSST) were eligible for selection Ninety-
two of the 325 older individuals (>70), .nlon; wl!h 25
spouses, accepted the invitation. Each in

o Journg! of Sehavioral Nutrition and Physical Activity 2012, 9100
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during the last cight woeks it was approximately 70% of
HRR. Every participant wore # Polar heart-rate monitor
to maintain his or her individual target heart rate during
the training,

Resstance training took place twice-a-week, on Tuesdays
and Fridays, In a fitness centre, using the circuit serses
strength equipment from Life Fitness (Circuit Serves
Strength, Brunswick Corporation, USA), always under
the guidance of health instructors. The strength training

isted of 12 exercises for all major muscle groups

the trial had to fill out a questionmire sbout his or her
general health, and the information was reviewed by
the study physician with regard to the safety of pre-
scribed exercise. The Short Physical Performance Bat-
tery test (SPPB) [16] was also performed at screening
and a score of at least 7 points out of 12 on the test was
required to be eligible for the study. The study was
powered to detect & medium effect size (025 SD units)
of any outcome measure with B0% probability, using
ANCOVA to compare the post intervention meastre-
ments adjusting for baseline, not taking the dulﬂ:ﬂng
within groups into The sample size sty

was 100 at the end of the study period. We assumed a
participation rate of 75% and due to the length of the
study we assumed an attrition rate of about 200,

Physical exercise intervention

The intervention consisted of a 6-month multimodal
training, with an emphasis on daily endurance tmining
and twice-a-week strength taining. This was supported
by seven lectures, three on nutrition and four on healthy
aging, endurance, mvxgthudhowmuu\.

The end: d of daily walking
over the intervention ptuﬁc The duration of the tran-
Ing sesslon Increased progressively through the 6
month training period, During the fiest week, the partl-
cipants trained fotZOminmesﬂcld: session, and then
the duration was i lly over the train-
m;pcnodwﬂnmwcavuywuh'ﬂwmydm
ation per day was estimated at 34 minutes. In the first
and last eight weeks a health instructor was on site
twice a week, but in weeks 9-18, only once a week, The
training ook place outdoors on a 400-meter running
track, except for four weeks during the winter period
when the training was indoors, Other endurance train-
Ing sessions were self-administered with participants
following the training intervention plan from the pro-
gram. A health instructor was on site ance to twice-a-
week, but other end ini sjons were self-
administored with partici fali

p ing a training plan,
using the Karvanen formula to maintain and gradually
increase the intensity [17]. During the first elght weeks,
the Intensity level was 50% of heart rate reserve (HRR),
for the next 10 weeks It was Increased to 60, and

and was individually-based following a systematic train-
ing plan. The focus was on strength-endurance training
for the first 3 months bat for the latter 3 months it was
on strength-power. The exercises for the lower body
Included leg press, leg extensions and calf raises. Exer-
cises for the upper body included bench press, chest
cross, shoulder press, pull downs, biceps curls, triceps
extensions, and exercises for abdominal muscles and
the back For the first 2 weeks of strength-endurance

ing, the training program consisted of two sets of
12 repetitions (2x12) at 50% of one repetition maximum
(IRM). Every two wecks, the working load was
increased by two repetibons. The strength-endurance
tralning was done in form of circuit training program,
one set at each time. 1n the 13™ week the repetitions
were 18 in two sets. Recovery in foem of light stretching
between circuits was 3-4 minutes. In the second period,
weeks 14 to 26, there program was changes from
strength-endurance program to strength- power training
program. The intensity went systematically from [0RM
repetitions In the 18" week down to 6RM In the 24™
week. The power training program consisted from the
same 12 exercises a5 described before. The participants
finsshed their exercise, two sets, with 1.5 minute rest be-
tween each set. The 9™ and 18% week was organized as
recovery weeks, with no strength truining but 20 min-
utes endurance training every day,

Measurements

Baseline measurements were performed over a two week
period before randomization. Outcome data for Group 1
was collected at the end of the immadiate Intervention
phase, after the completion of the b-month crossover
phase, and after a 6-month follow-up phase. Outcome
data for Group 2 were collected after the control phase,
after the delayed Intervention phase and after the com-
pletion of a 6-month follow-up phase Demographic and
clinical data was collected by trained research staff.
The SPPB |16] was used to measure physical perform-
ance but mebility and bafance were measured by the
8-foot up-and-go test (18] Maximal isometric muscle
strength of the thigh and hand on the dominant side
was measured with the participant in a sitting position
In an adjstable dynamometer chalr (Good Strength,
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Metitur, Palokka, Finlhnd) [19]. Knee extension was
measured with the knee angle at 6(r, the ankle fastened
by a belt to a strain-gauge system and with the partici-
pant'’s hands gripping the edge of the seat Handgrip
strength was d with a dy ter fixed to the
arm of the same chair with the elbow flexed at 907, using
the same instructions and methods as for the lower
limbs. Endurance performance was measured using the
6-minute walk test (6 MW) according to a standardized
protocol [20]. The heart rate of participants was mea-
sured before and directly after completing the walk, and
once more one minute later.
Total PA was assessed with Actigraph accel er
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structure. A parameter was included in the model to
represent each time-point for the immediate group (1),
Group 1, and the delayed intervention group (D)
Group 2: i, P2 Pia Hia Hpy Poz Hos Bps An adjust-
ment was made for age and sex, The mixed models
method allows for missing values in the response. All
participants had at least a baseline measure and a
measure after the intervention. Participants with miss-
ing values at other time-points were included in the
analysis. Contrasts between time-points were estimated
from linear combinations of the model parameters. For
example: The difference between groups at baseline
was esti d as p;; — ppy: the immediate intervention

(AG; Model 7164, version 22; ActiGraph Health
Services, Fort Walton Beach, Horida, USA), which were
programmed to record PA over one-minute intervals
(60s epoch) [21]. The accelerometers were worn on the
hip for six consecutive days, four week days and two
weekend days, from the time the participant woke up
until he or she went to sleep. Only data from monitors
worn a minimum of eight hours per day, for at least
two kdays and one kend day were included in
the analysis. Average counts per minute (cpm) for these
days measured by the accelerometer were calculated
for each participant and were used to estimate PA
level. A questionnaire was also used to estimate PA be-
havior in a typical week at each measurement time-
point During the training period, each participant had
a 6-month intervention diary in which he or she had
notes about suggested training regimens, but also con-
firmed their daily PA behavior as time spent on walk-
ing and strength ing. The questi and
participant’s diary were based on a Global Physical Ac-
tivity Questionnaire [22].

Standing height was measured to the nearest 0.1 cm
with a portable stadiometer (Seca 206, Seca Ltd,
Birmingham, UK). Body weight was determined to the
nearest (.1 kg using a calibrated scale (Seca HV12X), Seca
Ltd, Birmingham, UK) with the participant in light
clothing. Body mass index (BMI) was calculated as body
mass (kg) divided by height squared (m?).

The health-related quality of life (HRQL) was mea-
sured with a validated generic lcelandic instrument,
Icelandic Quality of Life questionnaire (IQL). The IQL-
test has norms for males and females in different age
groups in order to evaluate individual deviation in
HRQL. Five factors explain two thirds of the variance:
general health (23.4%), mental well-being (20.5%), satis-
faction (9.0%), sleep (6.9%), and finance (6.3%) [23].

Statistical analysis

Difference in each outcome at baseline and progression
over time was analyzed using a repeated measures
model with a first-order autoregressive covariance

effect was estimated as pi2 — pn: the change between
the repeat baseline and the baseline for the delayed
intervention group was estimated as pp; — ppy the
delayed intervention effect as yips — ppy the overall
intervention effect as (pp — pn +pn3 — pp2)/% and the
overall improvement completed follow-up phase by
both groups (the difference between time-point 4 and
time-point 1) as (s — P+ Pps — Ppa)/2. The results
were generated using the SAS MIXED model proced-
ure in SAS/STAT software, version 9.2

Results
Baseline characteristics and dropout
A diagram of subjects’ flow through this randomized
cross-over trial detailing the measurement phases is illu-
strated in Hgure 1. Out of the 325 who were potentially
eligible, 121 (37%) accepted the participation. The major
reason for refusing participation in the study was too
long and binding periods, not interested or because of
spouse illness. Four participants out of the 121 did not
pass the baseline assessments of the study. Thus, 117
subjects were randomized to the i diate intervention
group (Group 1; n=5) and delayed intervention group
(Group 2; n=61). A total of 48 subjects, 857% of those
randomized for Group 1, completed the i diate
intervention phase, and a total of 50 subjects, 82% of
those randomized for Group 2, completed the delayed
intervention. Overall, 98 subjects out of the 117 who
were randomized received the entire 6-month training
intervention. Reasons for attrition included spouse’s ill-
ness or lack of time due to commitment to family, Sig-
nificant differences at baseline characteristics were seen
in age between the 98 subjects who completed the
6-month MTI (78.9+ 4.5) and the 19 subjects who were
randomized but did not complete the intervention
(826+3.5), in 8-foot up-and-go test (6.3+1.2 seconds by
MTI vs 74 +1.3 seconds; p<.01), and in strength knee-
extension (340.6+ 943 Newton by MTI vs 2736+ 709
Newton; p<.05).

The baseline data for the characteristics of the study
subjects randomized to Group 1 and Group 2 are
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Table 1 Baseline characteristics of subje domized to immediate intervention (Group 1) and delayed intervention
(Growp 2)

Immediate intervention Delayed intervention (Control) Difference between

Group 1 Group 2 groups at baseline

Characteristic 7] Mean+SD (Range) (n} MeantSD (Range) p-value
Age {56) 808x47 (73-9% {61) 783=41 (1128 o
Male lage) (25) 819248 75-98 (29) 79043 (7128 024
Female (o) {31) 729146 73-89 {37) 77.8+38 (72-85) o4
Physca pedormance
S¥8 {pantg) {568) 101215 (7-12) ©1) 10013 (7-12) 168
falance (pantg (56) 33+08 -9 {61) 3208 (14 167
Walk {seconds) (56) 37+09 23-84 161) 36205 27-49 54
Ohar seconds) {56) 128225 (7.7-180) ©1) 132126 {84-200) a7
2 foot up-ando {seconds) (36) 64114 ([44-132) {61) 63211 (44-37) 217
Srengh parformance
¥ree extension (Newion) (56) 32B4+%6:3 (127.1-547.5) 161) 33296525 (1500-5859) 340
+and gnip (Newton) (56 3110£%8 (1684-567.0) 161) 341.9£1084 1325-6134) RES]
Enchrance perfamance
Sex min waliong {metsr) (56] 4500340 (2550-6560) 61) 455.8:6428 B000-612.00 392
Physical actvity {cpm) (39) 25281229 1000-583.09 44} 2535+101.8 1060-5370) 275
W ka/m?) {568) 27.6£53 (6459 (61) 27.4:34 (X0.1-363) A06
Icetandhe Quatty of Life {points) {54) 557255 A0-64) {57) 559151 (38-63) 574

Values am shown a3 numbess in graups (nl, means with standerd deviaton (S0) and =nge.

S0=Standad deviaton.

SPP8 = Short physical performance battery.
Om < Avenge COUNT per MU,
BM < Body mass mdex.

summarized in Table 1. The mean age was approxi-

mately 80 and the range 71-9%. The only significant
baseline difference between the two groups was in age,
808 +47 in Group 1 vs 783 +4.1 in Group 2

The immediate intervention phase and the control phase

The results of the mmediate intervention phase of the
trial are presented in Table 2. There was a significant
difference between the intervention and control groups
in the changes for physical performance including bet-
ter overall scores for the SPPB (mean diff= 0.6, p<.05)
and chair rises (mean diff = -1.8 s, p <.001), in mobility
and balance by the 8-foot up-and-go test (mean
diff =-1.0 s, p < 001), in knee extension strength (mean
diff =550 Newton, p<.001) and in endurance by the
6-minute walking test (mean diff=442 m, p<.001).
There were also significant increases in daily PA (mean
diff=1259 cpm, p<001) between the groups where
the immediate intervention group increased their PA
around 13% while at the same time the delayed inter-
vention group showed a 14% decrease. Significant
changes between baseline and MTI within the immedi-
ate intervention group was seen on all measurements
apart from balance part in the SPPB and IQL.

The ¢ and delayed intervention phase

The results of the crossover phase of the trial are pre-
sented in Table 3. Group 2 had improvements in their
delayed intervention (Table 3, column 6) comparable to
the immediate intervention of Group 1 (Table 2, column
3). In addition, all gains seen in the immediate interven-
tion by Group 1 were maintained over the following
6-month period where there was no formal training on
behalf of the health educators (Table 3, coumn 3).

Multimodal training intervention phase by both groups
together
The effects of MT1 in all 98 subjects in both Group 1
and Group 2 who completed the intervention are pooled
together and ized in Table 4. All changes in all
were ically significant except for the
balance test in SPPB. This may have represented a ceil-
ing effect because approximately 58% of the subjects
obtained 4 points or the maximum results from this test.
Figure 2a—c demonstrates outcome measures at four
time-points and MTI overall effect from both groups in
long-term improvements in 8-foot up-and-go (mean diff =
09, p<.001) and 6 MW (mean diff =187 m, p<.01), but
strength performance measured as knee extension
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Tahh 2 Outcomes for subjects who pleted the i diate intervention phase and the control phase, and
group diffe

Group 1 {Immediate intervention phase) (n=48) Group 2 {Control phase) (n=58) Between-group

Outcome and Values Baseline Mn Change Baseline Rep. Base Change difference
Mean Mean Diff in means Means Means Diff in means Diff in means
{SE) {s8 {95% Q1) (S8 S8 95%Cl {95% Q1)

ysica pacommance
S8 {paints} 110 18707 06(02 w0 |82 101P02) 03{(0w0§ 06 {1 w108
Balance (poins) 34 0 Ay 0{02wa3 241) 3201 o21{02wol Q2 {1 o0y
Wak {seconds) iz @ 33{7)  03{051w-021% 3640) 3401 02{03w001)* Q1 2v0an
Chair seconds) 12703 11003 A7{22w-120% 13303) 12803) L5101 01)* 18 {27 D08t~
8 foot up-andgo Seconds) a3 N2 5747 06{0910-031*% 66 {2) &7902) ©1{02w04 -10 F15 06
Sengh parformance
Knee extension (Newion) 3328 @3 B73ET) BS{1531w0 AN A2 ET) 3123 82) -135(26010-19° 55028410 1.9
Hand grip (Newton) 231 @6 FBA4BEs N3N4w212* B[SO @A) 3431@5) 41{4Bw 137 -838 337154
ndugance pefamance
S min walking (meter) A70GE 41168 342(23310 A0t 437 83) 447084) 271251071 44207110 71"
Pryscal activity {cpm) 2729168) 307.1{157) 342 (QB 106786)* 24700181 2N.7(150) -352 {662 10-43)* 1255960 10 MIS5E
B fg/m?) 27706 27306 O5(07w-03¢% 270{086) 26906] H2{041000 04 12020
Icelandhc quality of Bfe (pointg 55807 56607 07{02w 17 353 07) 354607 H5{15w03 1921139

Values am shown a3 means with sandaxd ervor (S£) at foliowing time poimts baseline and MTI by Gooup 1 and eseline and mpeatnd baseline by Group 2, 95%
mrﬂduum n means (9% Cf) comparing changes between goupx, nd signficant dffemnces “p <05, ** p<.01, **p <001,

dal Tranng
kplw-ﬁwm
St=Sonderd emor.
5PP8 « Shont physical performance battery.
m=Avenge COUNt Per minute.
B\ < Body mass index.

maintained (mean diff =42 Newton, p > 05) compared to
baseline. MT1 overall effects in other measurements was
following: Balance within SPPB (mean diff=02 s, p<.05),
4 m walking within SPPB (mean diff= -0.7 s, p<.001),
chair rises within SPPB (mean diff=-2.7 s, p <.001), hand
grip (mean diff = 67 Newton, p>.05), IQL (mean diff= 0.3,
p>.05), daily PA (mean diff =—4.0 cpm, p>.05) and BMI
(mean diff = -0.6, p<.001).

Physical activity behavior

Figure 3a—c illustrates distribution of time spent in daily
PA behavior (%) in terms of walking-days, walking-
duration and strength training sessions per week by both
groups together during four periods; the period before
baseline by Group 1 and delayed baseline by Group 2
(period A); during the immediate intervention by Group
1 and delayed intervention by Group 2 (period B); dur-
ing the crossover by Group 1 and follow-up 1 by Group
2 (period C); and during follow-up 2 by Group 1 (period
D). During period A, approximately half of the partici-
pants had none or just one walking day per week and
about 60% estimated that their walking duration per ses-
sion was less than 15 mi The participati in

strength training during this period was about 10%.
Period B shows the PA behavior over the 6-month im-
mediate and delayed intervention. During period C, %%
of the participants reported that they had two or more
walking days per week, 72% said that they spent from 16
and up to 75 minutes in every walking session, and 43%
said they performed strength training on a regular basis,
generally twice a week. Comparable outcomes during
period D in walking days and minutes in walking ses-
sions were measured by Group 1, but 55% of the group
informed that they participated in strength training on a
regular basis,

Discussion

This study resulted in notable significant improvements
in functional performance, strength, endurance via
6 MW, PA, BMI and IQL among older individuals. At
the crossover phase and follow-ups they retained their
impr ts above baseline status d some at-
tenuation in strength, IQL and PA. Furthermore, sub-
stantially positive changes were seen in participant’s
lifestyle changes in daily PA behavior, both in endurance
and strength training at crossover and follow-up phases.
Results from this study clearly demonstrate that well
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Table 3 Outcomes for subjects who completed the and delayed intervention phase, and between-group
differences
Group 1 {No Intervention) (n=45) Group 2 [Delayed Intervention) (#=50) Between-group
Outcome and Values M7 Crosover Change Rep. Base Delayed MTI Change difference
Mean Mean Diff in means Means Means Diff in means Diff in means
(SE} {SE) 95% Cl) (SE} {SE) {95% Q) {95% C1)
Physcal pedormance
S8 (pamg 107 0 noeA 03{Q01wa7 101 &2 107 112 06 12 1009)** -03{081w007)
Balance (points) 34 @) 35(an 00{-02 10 03) 2 4 34 @y 21 01w aq =01 {04100
Walk {seconds) Een 33(an 00{-02twl) 3aqan znn -1 02w amn 20{-021003)
Chair Seconds) 11003 0403 -06{-11w-an* 123 3 115 @3 =13 (18 10 -0B)™* 10{Q7 ©20°*
8 oot uprandgo (seconds) 57 @ 536(07) -01{-041w02) &7 17 &0 12 =07 101w -0A)** D4{-011009)
Suengh performance
Yo extengion (Newon) 367387 3IBIED -1N6{-250© 17 3123 &7 3435 86 313 {186 w0 44Ot -121(-PA w0 157
Fand grip (Newton) F[BA4@Ed 33BA20 11{-501w011.1) 3431 @35 3BI5&7 143 4910238 20{-2910469
Frauance palamance
Six min waking {mete) 4311688 @11{100] 1W00{-213 D13 M40 84 628 E7) 158 5310263  -183 ({6010 435
Fhysical activity {cpm) 307.1 (157) 2771 {164) -0 {-607 © A6 2117 {150) 3376 {160) 1259 86010 1558)** 605 (151 10 1060
v bg/m’l 27308 7308 00{-02 10 02) 268 0§ 264 {16 =05 (07 o -03)"* -05{-151w0038)
Iceandic quality of ife {points} 566 27)  562(Q7) -04{-141006) 546 §17) 555 @7 PR ARGR . | —06{-271014)

Values am shown 23 means with stendasd error (SE) at fllowsng time points MT) and cassover by Goup 1and mpeatnd bxelne and delayed MTi by Gouwp 2,
mo:‘d-:«nminmss%(ncmdungahmgnm nd signfiant dffemnaeg “p <05, * p< 07, ** p< 001

dal Tranng

flon Baze < Repeat Baseline.
SE<Sundard ewor.

S0P < Shont physical performance battesy.
maAvenge counts per minute.
AW < Body mass index.

organized longitudinal multimodal training intervention
can improve several physiological as well as psycho-
logical factors for relatively long periods among old
people.

Age-related trends within studies were remarkably
similar and even though the sexes differ in levels of
physical fitness, the observed age differences was similar
vithin a given population [24]. The effects from the
training intervention in our study showed statistically
improvements in functional performance, endurance via
6 MW and strength, PA, BMI and IQL. Similar positive
health-related changes have been shown in several other
studies [34,10-13].

In this study the participants were older and the train-
ing intervention and follow-up periods was longer than
in most existing multimodal studies of PA that we com-
pare to [4;8,9} Our trammg dw.gn very clearly met the

guidelines for

older mdlvlduals bot.h in the enchmnce and strength
parts of the study [6,25]. Generally, other multimodal
training studies satisfied the strength part of recommen-
dations, but not t.he endu.rance part, which results in
ller compreh s [10,11,13,26]. For
example, the results from body composition in our study
showed that older subjects were able to achieve a

decrease in BMI after six months of training, but at the
same time enhance their strength. Similar results be-
tween this study and the findings of others were seen for
gait speed, where functional decline was observed one
month after the cessation oftnumng [ll]

The freq jon, and i y employed in
this study may haw contributed to the improvement in
6 MW after the MTL But the reason for the mainten-
ance at crossover and follow-ups measurements lies ar-
guably in lifestyle ch and self-org: 1 training by
the participants after the intervention period. A study
[10] with training sessions twice per week showed clearly
that this is not enough stimulus for measurable improve-
ments as was evident in our study. Qur intervention
methods, with about 240 minutes per week of moderate-
intensity exercise for six months, met the recommended
150 minutes per week of moderate-intensity aerobic ac-
tivity, for the elderly [6].

These results also underline the importance for older
people to participate in regular training for their quality
of life [12]. To the knowledge of the authors of the
current study, few studies were available where 6-month
multimodal traming with 6- and 12-month follow-ups
has been performed for this age group. In most prior
studies, the participants were younger, had significantly

1
oy, « 1
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Table 4 Outcomes for all subjects who completed MTI in both groups
Completed MT! {n=98)

Outcome and Values Baseline Repeated basel diate MTI Delayed MTI Change

Means {SE} Means (SB Diff in means 195% Cl)
rysical parformance
S8 (ponts) 102 Q1) a7 @ 06 D3 10 0F)**
Balance (painis 3izpa) 34 o1 al-a1 el
Wak {seconds) isqa) EER ] —02(-03 ¥ -0
Char seconds) 126 02) 1102 —15(-18 o =10
8 fool up-andQo Secondd) &4 071) 57 @ —06 (-0f w -0A
Stengh perrmance
Knes extansion (Newion) 3322(72) 3B08 7.2 286 (187 10 385)%*
Hand grip (Newton) 3360 %4) 3450 B4l 130 B8 10202)%*
Enduance pafamance
Sex min walking (merer) 4575 (75) @24 {75 249 (172 10 261%*
Prysical ctivity {cpm) 24030122 260{1186) 856 22 10 1091°%
B &a/m?) 273 {05) 268 03 046 (-06 © D3
Icetancic quality of e (poims) 555 {5) 564 @5 [EEARGCEE

Values am shown 25 means with stndasd ervor (SE) ¢ following time poimts pulied Dgether: baseline by Goup 1 2nd mpeatnd baseine by Group 2, and
mmediate M1 by Goup 1 and delayed MTI by Group 2, and & 95% confdence nierval in means (95% Cl) companng changes ©r all subjects who completed

MT), and signicant diffesences * p <05, * p<.01, ***p <.001
M= tmuning

SE<Sonderd emor.

5PP8 « Shost physical performance hattery.

@m = Aveage Counts per manute.

B\ < Sody mass index.

worsened at the follow-up measurements, and were even
worse after one year of follow-up compared to their
baselines [9,10]. Overall MTI outcomes in our study
generally remained statistically better compared to base-
line, and none were statistically lower. These long-term
positive results are likely to have three main reasons.
First, the use of ble and progr t
protocol with a desirable balance between the apprupn—
ate volume and intensity of the training sessions
throughout the whole intervention period. Secondly, the
ahility of the participants to follow the main goals of this
study: to stay independent and carry on with the PA
after the MTI, and finally, the guidance part by health
instructors, both in educating and encouraging the parti-
cipants in their work. The validity of the last point needs
further examination. In addition, the exercise program
after MT1 could be continued by the participants with
less support from a health instructor. Instead of twelve
to sixteen exercise sessions with a health instructor per
month, we would recommend, based on our findings,
two to four sessions with a health instructor per month,
in addition, independent PA, to endurance and
strength.

This multimodal training intervention study had 6 and
12 months follow-up time-points. The results clearly
demonstrated that this multimodal training program

improved endurance as well as strength performance,
decreased BMI and increased and maintained IQL in
older individuals for a relatively long period of time.
Hence, this type oft.mnmg could have a clinically rcle—
vant impact on older individuals in the g 1

tion if applied to a large number of mdmduxls The use
of educated health instructors during the training inter-
vention and working closely with the people might help
to maintain their performance after the formal training
period. Such implementation seems to motivate and
support older individuals who seek to maintain their
physical health and IQL on their own over a long period
of time. This was strongly supported by the observation
that about 0% of the participants estimated that their
walking duration per session was less than 15 minutes
before they entered the study. On the other hand, about
9% had two to seven walking days per week, whereof
over 70% said that they spent from 16 and up to
75 minutes in every walking session for up to a year after
the training intervention.

This study had several strengths that address some of
the limitations of previous multimodal training studies.
Our objective was to influence participants’ lifestyles and
everyday activities during the M1, with a focus on indi-
vidual responsibility and to prepare the participants to
train independently after completing the immediate or
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Fgure 2 a Outcome measures from Group T and Group 2 in the B-foot up-and-go test at four time-points: At baseline (1} after
&month immediate intervention and control phase (2); after completed crossover phase and delayed intervention phase (3); after
completed follow-up 2 phase by Group 1 and follow-up 1 phase by Group 2 {@). 2b Ourome measses fom Goun 1 and Gioup 2in

Inee-axtendgon stEngh parfrmance 1251 at ur timeponts At baseing (1); 3l &maonth immediate intenenton and contol phase (7} afier

compisted crossover phase and delayed inernvention phase 5); after complerd folow-up 2 phase by Gooup 1 and follow-1p 1 phase by Group
2 1) 2¢ Ducome meases Fom Goup 1 and Group 20 6 MW endwance perfommance 1e51 3t four Time-poins: At baselne (1); sl 6&mocan
mmediae intervertion and contiod phase (2} after completed crossover phase and delayed imenvention phase (3); after complied foliow<p 2

thase by Grown 1 and lloweup 1 phase by (oup 2 (4)

the delayed intervention phase. Our training was based

and strength exercise & feasible and beneficial in

on international recommendations [27] and the method
and philosophy were similar to those that would be used
in a sedentary population, with few allowances for age.
The use of accelerometers to assess physical activity vol-
ume and intensity and the low dropout rate for this age-
group can be classified as strength of this study.

Conclusions
In conclusion, this study clearly demonstrates that
multimodal training intervention based on endurance

older populations, particularly among those who have
not been physically active before. Our results suggest
that regular MTI can affect and improve long-term
retention, 12 and 18 months after the baseline mea-
surements, of functional fitness and endurance per-
formance measured by 6 MW and maintain strength
performance and quality of life in old people. In
addition, the intervention can influence the lifestyle
behavior concerning strength and endurance training.
Therefore, we suggest that regular MT! can prevent
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decline in functional fitness in old people, influence
their lifestyle and positively affect their ability to stay
independent; thus reducing the need for institutional
care. For societies and individual health practitioners

it is therefore important to encourage all older per-
sons to increase their PA and give them opportunities
to participate in a supervised multimodal training
program.
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Exerdse training and nutrition counseling
Older people

Background: Regular physical activity ( PA) and nutritional counseling can reduce weight and trunk far
accumulation and Influence cardiometabolic factors.
Methods: This study was an exereise training and nutritional counseding intervention, conducted in two
6-month phase< Participants were asessed at baseline and at 6 and 12 months. Participants (54 males
and 63 females aged 71-90) were randomized into immediate exercise training group (Group 1) and
delayed exercise training group (Group 2). At time-point 2, the groups cressed over.
Resulrs: After the exerclse training-phase by Group 1, a statistically significant increase (P < 0.05) was
seen In physical activity (PA), ensrgy Intake, and total lean mass. A significant decrease was seen in
weight, total fat mass, trunk fat mass, waist circumference, and blood pressure. At the 6-month follow-
up, Group 1 saw a significant decrease in PA, energy intake, total lean mass and blood pressure. A
significant increase was seen in waist circumference and total fat mass. After the 6-month control phase
by Group 2.a significant decrease was measured in PA, systalic blood pressure, total fat mass, fat mass of
the trunk and waist circumference. After a delayed 6-month exercise training-phase by Group 2, a
sgnificant increase was measured in PA, and a decrease in weight, total fat mass, trunk fat mass, waist
circumference, blood pressure and triglyceride.
Conclusion: Our findings suggest that pesitive imp inbody ¢
factors in old people may be achieved by ise training in
counseling This should be considered as an integral part of the health care system.
© 2013 Elsevier Masson SAS and European Union Gerlatric Medicine Society. All nghts reserved.

and card abol
with nutrition

1. Introduction

strongly linked to coronary heart disease, type 2 diabetes and,
more generally, increased mortality [6]. Epidemiological studies

Intervention studies that indude physical activity (PA) have
decreased weight, visceral fat accumulation and are very effective
in the prevention and treatment of cardiometabolic risk factors
| 1.2} Exerdsetraining has been shownto beeffective inincreasing
high-density lipoprotein cholesterol (HDL}, decreasing triglyceride
(TG} levels and blood pressure (BP) | 3]. These changes often take
place independently of weight loss, but how much of the benefidal
outcome is independent of weight loss and changes in body
composition is not entirely dear [4].

The metabolic syndrome is characterized by numerous factors
connected with cardiometabolic risk factors | 5]. The syndrome is

* Corresponding author. Tel: <354 525 5509; fax: +354 481 3970,
E-mail address: jsmus®hiss (). Cudlaugssan).

have documented that the metabolic syndrome occurs commonly
in middle-aged people and that there is a higher frequency in men
and among older individuals |7]. The diagnosis and treatment of
underlying risk factors for the metabolic syndrome should be an
important strategy for the reduction of all-cause mortality
associated with cardiometabolic risk factors in the general
population [8].

Regular PA reduces the risk of cardiometabolic risk factor:
including high blood pr . and diab [9]. Approxi ly
32 million people die each year due to physical inactivity but
people who are insufficiently physically active have a 20-30%
increased risk of all-cause mortality [9]. Moderate and vigorous
physical activities are associated with positive changes in body
compasition and reduced risk of being dassified with cardiometa-
bolic risk factors, independently of age [10,11].

187876895 - see frant matter © 2013 Elsevier Massan SAS and European Unian Ceriaric Medicne Society. All rights reserved.
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The ultimate goal of public health research is to eate and
communicate scientific knowledge so the general population can
make better choices about its food intake and lifestyle, so as to
achieve and maintain good health throughout the life span [12].
The purpase of this study was toevaluate the effects of 6 months of
exercise training and nuiritional counseling on body compaosition
and cardiometabolic risk factors in older people and a control
group.

2. Methods

2.1. Srudy design

This study was a mndomized trial, conducted in Reykjavik,
leddand. The trial was conducted in two 6-month intervention
phases after enrollment with baseline assessments prior to the
start of the study (time-point 1). Outcome assessments were
performed at the end of the first intervention phase (time-point 2
and at the end of the second (delayed) intervention phase | time-
point 3). Details about the study design have been described
previously [13]

22, Srudy panticpants

The participants in this study were 117 individuals aged 71-
90years, 54 males and 63 females, drawn from the population-
based Age, Gene/Environment Susceptibility - AGES Reykjavik
Study [14]. Details about the characteristics of the participants
have been described previously [13]. This study was approved by
the National Bioethics Committee in Iceland (WSNh20080300114/
03-1) and all participants gave written informed consent.

23. Intervention sirategy

The intervention consisted of a 6month exercise training
program, with the emphasis on daily endurance training and
strength training twice a week. This was supported by three short
lectures on mutrition and four lectures on healthy aging,
endurance and strength training. Physical activity has been
defined as any bodily movement produced by skeletal muscles
that results in energy expenditure, while exerdse, a subset of
physical activity, is physical activity that is planned, structured,
repetitive and purposive in the sense that improvement or
maintenance of one or more components of physical fimessis an
objective [ 15]. Lectures were held in the st 4th, 12th and the
22nd week of the intervention phase. Each session was around
45 minutes.

The endurance training consisted of daily walking, which
gradually increased from 20 minutes to 45 minutes during the
intervention phase The strength training took place twice a week
and consisted of 12 exercises for all major musde groups. For the
first 3 months the fomis was on strength endurance training andin
the latter 3 months on strength power. A health instructor was on
site once or twice a week for the endurance training but always on
site for the strength training. The intervention has been described
in detail previously [13].

Both groups were asked to fill out a 3-day food record at all
time-points. All partidpants received detailed instructions on how
to desribe their food intake accurately according to household
measurements and for standard portion sizes. They wene asked to
record all foods and drinks consumed for three consecutive days,
either from Thursday to Saturday or from Sunday to Tuesday. The
three nutrition lectures during the exercise training-phase were
based on information on dietary habits for this age group from the
Mational Mutrition Survey in 2002 and food-based dietary

recommendations from the leelandic Public Health Institute
| 16]. Furthermore, Group 2 also received two short individual
counseling interviews and two sessions of hands-on training in a
kitchen during their 6-month exercise tmining session.

2.4 Murition counseling

Both groups were informed and provided with a referral letter
from the practitioners of the study to attend counseling sessions
about diet and nutrition. All participants received three motiva-
tional lectures on nutrition during the training-phase. The first
lecture was about the importance of vegetable and fruit
consumption, whole grain bread and other cereal rich in fiber,
low-fat dairy products, cod-liver oil or other vilamin D supple-
ments and water. The second lecture started with a revisionofthe
first session, but mainly aimed at putting proper proportions and
amounts of foods on the plate; fish, meat and another kind of
meals were disoussed, salt consumpton, and use of oil and soft fat
instead of hard fat were empha sized. The third and last nutrition
lecture during the intervention phase started with a recap of the
first two lectures, but also covered the importance of healthy
bodyweight, the importance of eating healthily while on vacation
and how the presentation of food influences eating behaviour.
Lectures were held in the 4th, 12th and the 22nd week of the
intervention phase. Group 2 also received two 10-minute
individual nutrition counseling visits and two group sessions of
hands-on training in a kitchen during their 6-month exerdse
training session. These sessions had the same focus as the
aforementioned lectures.

2.5 Qulcome megsurements

Baseline measurements, demographic and dinical data wemre
collected by trained research staff as previously described [13].
Whole-body compositon was measured using Dual energy X-ray
absomptiometry, GE Lunar, iD¥A Software 11.40004 from GE
Healthcare, Madison, W1 [17]

The definidon of metabaolic syndrome used was that provided
by the Mational Cholesternl Education Program [18] and was
comprised of elevated levels of waist droumference, BF, TG, plasma
glucose (GLU), and low HOL. All these parameters wene estimated
using a standand protocol as previously described [14].

Total PA was assessed with Actigraph accelerometers (AG;
Model 7164, version 2.2; AdtiGraph Health Services, Fort Walton
Beach, Florida, USA), which were programmed to record PA over
one-minute intervals (60 = epoch). The accelerometers were worn
on the hip for six consecutive days, four week days and two
weekend days, from the time the partidpant woke up until he or
she went to sleep. Only data from monitors worn a minimum of
& hours per day, for at least two weekdays and one weekend day
wem indudedin the analysis. Average counts per minute {(cpm ) for
these days measured by the acoelerometer were calculated for
each participant and were used to estimate PA level. Details about
PA measured with ActiGraph accelerometers have been described
previously [13].

Data from the dietary records were entered into ICEFOOD
(program of the loelandic Mutrition Council) for nutrient caloula-
tions, using the lcelandic nutrient database ISGEM which consists
of 452 food codes. Mutrient losses due to food preparation wemne
included in the alculations.

26 Sttstcol analysis
Comparisons of variables between groups at baseline were

done using the r-test for continuous variables and the Chi test for
binary variables. Age- and sex-adjusted comparisons at baseline
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Table1
elm, of subjects to Group 1 and Group 2 (delayed interventian ).
Group 1 (n=56) Group 2 (n=61) Hetween - group diference’ letween-group difference’
Males; nw25, females; ne 31 Males; nw 29, females; n=32

Characteristic Mem = SD range) Mean = ) (range) Pvale Poalue

Age H08 =47(73.90) 73=41(Nn-88) 003

Height (cm) 1655818 (1890-1850) 1685 =80(1490-1850) 082 204

Weight (kg) 7592172 (49.4-157.0) 7805123 (507-1058) Ax 29

BMI (kgim?) 276=53(206-459) 27434 (21-36.3) 43 A0S

Fat mass total (kg) 279+=116(124.747) 283:79(65291) H65 s07

Fat mass of the trunk (kg) 154+ 76(45-498) 15348 (10-27.0) 933 365

Lean mass otal (kg) 452+80(315-740) 471=85(328.629) 268 s02

Waist cicumderence (an) 913 =145 (68-153) 91.7=121 (70-120) S92 AX

SHP (mmHg) 158.9=211 (110-218) 1545 = 255(105.-216) 23 25

DBP (mmHg) 786102 (57-112) 9.0=103 (57-108) 220 Jas

HDL cholesteral (mmoal L) 1.60=042(082-262) 158=047 (060-279) 85 675

TG (mmalfl) 1.09 =051 (049-286) 1.11=059 (047-426) 85 303

Fasting glucose (mmal/L) 533 =067 (426-7.75) 5392070 (426.775) 620 Ax

Energy intake (kjjday) 72931736 (3742-11,578) 7248 =1706 (3739-13224) 67 A%

Physical aawity (cpm) 253 =123 (100- 589) 254+102(106-537) 694 274

Hypertension medication (1) 625% (ne35) 54.1% (n=33) 358 554

Current smoker (X) 1.8%(n=1) 13%(n=2) 615 566

Values are shown as mumbers in groups (n) with standard deviation (SD). ddi between groups with £ vahe. Values 1 hypertens on medication and

current smokers are shown as peraentage (2) and number (n). SD: standard deviation; SEP: systolic blood pressure; DIP: dasolic blood pressure; HOL chaolesterol: high-

density lipoprotemn; 1G: sighycendes; BMI: body mass index.
! Without adjustment.
1 With adjustment forage and sex.

were made with ordinary least sq for ¢
variables and logistic regression for hnary variables. The
dlﬁerencc in each variable at baselme and progression over time
was lyzed usinga model with a first<order
autoregressive co estructure. A p was included in
the model to represent each time-point for the immediateexercise
training group (1), Group 1: py,, Bp py3: and the delayed exercise
training group (D), Group 2: pgy. oz oz An adjustment was
madeforage and sex. Adjusted means and contrasts between time-
points were estimated from linear combinations of the model
parameters and are shown in Tables 2 and 3.

Power cakculation was conducted on the research It was given
that the mean effect-size was 0.25 SD from each point of every
outcome variable with 80% power, where t-test (paired-means
test) was used to measure the first against the second

the research. The partidpation was assumed to be 75% and the
dropout about 20% because of the duration of the exercise-training
intervention. The results were generated using the SAS MIXED
model procedure in SAS/STAT software, version 9.2,

3. Results
3.1. Baseline and time-points

The results from the baseline measurements are shownin Table
1. Group 1 was two and a half years older on average. No

statistically significant differences were observed between the
groups for any of the cardiometabolic risk factors (Table 1). Table 2

ment. The sample size was estimated 100 (n= 100) at the end of

shows bolic risk factors, body composition, energy
intake, and PA at the three time-points after adjustments for age

Table2
Values in means at three points in body it i i risk Bctors, energy intake and physical activity for subjects in Group 1 and Group 2
Outayme and values Group 1 Group 2
(n=56) (n=48) (n=45) (n=61) (n=58) (n=50)
Time-paint 1 Time-point 2 Time-pamt 3 Time. point 1 Timepoint 2 Time-pomt 3
Mean (SE) Mean (SE) Mean () Mean (SE) Mean (SE) Mean (SE)
Weight (kg) 772 (19) 759 (19) 75.7(1.9) 765 (1.8) 260 (18) 745 (1.8)
BMI (kgim?) 27.7 (a86) 273 (08) 273(06) 27.0(06) 269 (08) 26.4 (06)
Fat mass total (kg) 282(13) 267(13) 272013) 272(13) 2A013) 256013)
Fat mass of the trunk (kg) 147 (08) 147 (08) 149©.8) 146 (08) 140 (08) 13.6 (0.8)
Lean mass oial (kg) 463(07) 47(07) 46.2(0.7) 465 (07) *68(07) 66007
Waist circumference (an) 926 (1.5) 861(15) 8201.5) 908 (15) 866 (15) 3.7 (15)
SBP (mmHg) 1547 (27) 15313 (28) 1471 (2.9) 1543 (26) 1479(27) 1393 (28)
D#P(mmHzg) 748 (12) %3(13) 739013) 784(12) 79(12) n2(13)
HDL cholesterol (mmal i) 157(a1) 162(01) 168 (0.1) 1.60 (0) 148 (01) 170(a1)
TG (mmalil) 1908 (1) 102 (Q1) 106 [©.1) 1.11 (Q1) 117 (01) 103 (@)
Fasting ghicase (mmoal/L) s32(a1) 542 (1) 542(0.1) S4z(a) A60(01) as2(a)
Enersy mtake (k|dzy) 7390 (212) 8105 (226) 7565 240) 7144 (219) 6988 (220) 7379 (236)
Physcal agvity (cpm) 2729(169) 3071 (147) 277.1(164) 2470 (16.) 217(150) 3376 (160)

Values are shown as means with standard E) atthree

pomne: baseline (Sme-pomt 1), after trammng-phase by Group 1 and cntral -phase by Group 2 (time-pont

2) and after folkow.up by Group 2 and delsyad training.-phase by Group 2 (time-point 3). The results are presented with an ad justment for age and sex. SE: standard error;
SHP: systolic blood pressure; DBP: diastolic blood pressure; HDL chalesterol: high-density lipoprotein; TG: tnglycendes; 8MI: body maxs index.
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Table3
Mean changes between time-pomnss 1 and 2 and between ts 2 ta3 inbody d wk factars, and physcal y for subjecs
i Groap 1 and Group 2.
Outcome and values  Group 1 (n=48) Group 1 (n=45) Group 2 (n=58) Group 2 (= 50)
Change from time-paint 1to 2 Change from time.paint 2 to 3 Change from tme.point 1 to 2 Change from time.point 2 © 3
Differencs m means (953 Q) Difference in means (952 Q) Difference in means (95% (1) [nfference in means {952 C1)

132 (188 0T
~0.46 (-068 o Q25
-148(-194© 103"
~102(-135 m 069/

-020(-077 ta0.38)
0.00(-022 0 022)
249 (0.00 © 095)"
022 (-012 0 055)

055 {10510 004)"
17 (~036t0 002)
088 (-129 1 Q48
~062 (09210 -032)™*

0.27 (-0.06 to 060)

425 (-816 0 335
641 (-10.46 to —2.367*
0146 (~252 © 160)

0.08 (003 to Q14)™

0.06 (002 to (114)
0.18 (0L08 to Q29"

~156 (-594 to 282)

-352(-662 10 -43)

~151 (206 to Q7P
~GAG (067 to ~Q257*
~073(-1.16 to —Q30P*
—0A1(-073to Q08 YF
~013 (048 to 022)
292 (-3189 to 195
~851(-1290 0 433
~474(-693 to 255
Q01 (-005 00.07)

014 (022 to QOS5 P*
001 (-010 t00.12)

391 (-68 w3%0)

1259 (960 to 1558)"

trunk (kg)

Lean mass nal 040 (004 to 077)° ~Q43{-020 to -006)"
(ks)

Waist circumference ~645 (-745 W -SA5 108 (005 © 211y
(am)

SBP (mmHg) ~533(-971 0 -094) ~624(-1077 to —1.707*

DEP (mmHg) 258 (-482 © -033) ~238(-470 to -006)°

HOL chalesteral Q0% (001 to 011) 007 (000 © 013)"
(mumal/l)

TG (mmolfL) 0407 (-016 © 003) 004 (-0 50 to 014)

Fasting glucose Q10 (001 to 022) 0.00(-011 0 012)
(mramoljL)

Energy intake 714 (260 © 1168)" 539 (- 1020 © 58
(kliday)

Physical xtivity 342(08 t0 676)° 301 (-607 to 06)
(pm)

Values are shown as mean changes (95% Cl) btween tme.pomt 1and ime-point 2 and between time paint 2 and time-paint 3 in Group 1 and Group 2 The results are

presented with an adjustment for age and sex
3} in ch

mass index.

and sex, and Table 3 shows changes between time-points 1 and 2
and between time-points 2 to 3,

32. Cardiometabolic risk factors

Mean changes between time-points 1 and time-point 2 can be
seen in Table 3. After the immediate exerdse training-phase,
Group 1 deceased their waist circumference (—645cm;
P<0.001), systolic blood pressure (SBP) (—533 mmHg;
P=0.017) and diastolic blood pressure (DBP) (—2.58 mmHg;
P=0.025).Group 2, after their contml-phase decreased their waist
circumference  (—425am; P« 0001), SBP (—641 mmHg;
P=0.002), but increased HDL (0.08 mmol/L; P=0.003) and GLU
(0.18 mmHg: P< 0.001) (Table 3).

At time-point 3, Group 1 had increased waist circumference
(1.08am; P-0.040); SBP and DBP had decreased further
(—6.24 mmHg; P=-0.007; -238 mmHg; P-0.045 respectively),
and HDL had risen (0.07 mmol/L; P=0037) Group 2, in the
delayed exercise training-phase, saw decreased waist drcumfer-
ence (—2.92cam; P <0.001), SBP (—8.61 mmHg:; P <0.001), and
both lower DBP (—4.74 mmHg; P < 0.001)and TG (—0.14 mmol/L;
P=0.003) (Table 3).

33. Body compesition

Group 1 experienced decreased weight (—132 kg: P< 0.001),
BMI (—0.46 kg/m?; P < 0.001), total fat mass (- 1.48 kg; P< 0001),
fat massof the trunk ( —1.02 kg; P < 0.001 )and increased total lean
mass (0.40 kg; P=0.031). In Group 2's contml-phase weight
deceased (-055kg; P=-0.034), as well as total fat mass
(-088kg: P<0001), and fa mass of the tunk (—062kg;
P 0.001) (Table 3).

Between time-points 2 and 3, Group 1 saw increased total fat
mass (0.49 kg; P - 0.035) and decreased total lean mass({—0.43 kg;
P=0.024). Group 2, between the same time-points, while in the
delayed exercise training-phase saw decreased weight (—1.5 kg;

5= b time.paints; * ¥ <005, * F<001,*" P <0001
MT1: multim odal training interventon; SBP: syswolic blood pressure; DEP: diastolic blood pressure; HDL

high- density lipor 1G: triglycerides; BMI: body

P < 0.001), BMI (—0.46kg/m*; P <0.001), and both less total fat
mass (—0.73 kg; P=0.001) and fat mass of the trunk (—041 kg:
P=0011)(Table 3).

3.4, Physical activity and energy intake

For Group 1 in the exercise training-phase, both PA and energy
intake increased (34.2cpm; P= 0.045; 7145 k|/day; P=-0.002). In
contrast, Group 2, in control phase saw decreased PA (—35.2 cpm;
P =0.026) while energy intake remained unchanged (—1556 kf/
day; P-(0.484) (Table 3).

In Group 1 PA decreased (-30.1cpm; P=0.054) and energy
intake fell {(—5392 kJ/day; P=0.028) in the six-month follow-up
phase, but Goup 2, in the delayed exercise training-phase,
increased PA (1259cpm; P< 0001) and had a trend towards
increased energy intake (3909 kj/day; P= 0.094) (Table 3).

3.5 Profiles of change for body composition

The profiles of change for the groups for body composition
factors from time-point 1 to time-point 2 were not parallel for
weight (P= 0.043), but parallel for total fat mass (P= 0053} and
total lean mass (P = 0.529). From time-point 2 to time-point 3 the
profiles of change were not parallel for weight (P =0.001) and total
fat mass (P < 0.001), but parallel for total lean mass (P=0.247)
(Fig. 1A-C).

4. Discussion

This study demonstrates that beneficial health effects can be
obtained with regular exerdse training and nutritional counseling
intervention among eldedy people. The main finding was a
reduction inwaist circumference, BMI and fat mass in both groups.
The reduction was more apparent among those involved in active
exercise training and nutritional counseling. which increased
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energy intake by 10%, whereas a 2% reduction was observed in the
control group. An increase was seen in fat-free mass in Group 1
after the 6-month exerdse training but went back to baseline after
the 6-month follow-up. No change was seen in metabolic factors,

except for TG. SBP was high in both groups but improved steadily
constantly over the period of the study.

Weight reduction has been the main goal of most intervention
studies of individuals with cardi risk factors [19],
because it most likely activates one or more underlying mechan-
isms that lead to improvement and pasitive changes in these risk
factors | 19-21]. Increased weight and obesity are directly linked to
high blood pressure, increased cholesterol and TG, lower HDL and
their consequences such as heant disease and stroke. Waist
drau also provides a unique indicator of body fat
distribution, which can identify individuals who are at increased
risk for obesity related cardiometabolic risk factors, above and
beyond the measurentnt of BMI |[22] In addition, waist
dre the to diet alone or diet and
exerdse together [22],

There is a possibility that the loss of weight after the age of 65is
truly attributableto theaging process [23], but themost noticeable
and dinically relevant changes occurring with aging is the loss of
muscle mass, with the accompanied increase in the proportion of
body fat. These changes can have negative consequences for
maintaining resting metabolic mte and metabolic resiliency as
well as for maintaining reaction time, strength, flexibility, and
balance for maintaining an active and independent lifestyle in
older age. Therefore, our main focus in the design of the exercise
training intervention was to challenge these aging changes
without the attention to weight loss in general. An interesting
result can be seen in a previously published paper | 13] regarding
physical performance, strength and endurance, but another
important functional change accompanying older age is the lass
of cardi ular plasticity ingina decline in maximal heart
rate, stroke volume, cardiac output, and arteriovenous oxygen
difference [24]. Butin our results, we can also see positive changes
inthe BP as in the fat-free mass by Group 1 or maintaining the fat-
free mass by Group 2 after a 6-month exercise training
intervention. In the follow-up time by Group 1, we can see the
negative decline in the fat-free mass and increase in the fat mass.
These changes serve as a reminder of how important it is for this
age group to have easy access to fitness programs and professional
assistance through the aging period.

As most intervention studies [20], we found reduced weight,
BMI, and waist drcumference in Group 1 after a 6-month exercise
training intervention. In addition, total fat mass decreased by 53%
and fat mass of the trunk by 64% in Group 1 after the intervention,
confirming that regular exercise training and nutritional counsel-
ing education can reduce weght and visceral fat accumulation [ 1]
and may th bolic risk factors [3.4).
Furthermore, Group 1 had a 03& increase in total lean mass at
time-point 2. That finding demonstrates that older adults have the
capadity to inarease musde strength [13] and musde mass. Such
an increase could further enable them to participate in exercise
training, which can lead to impr inthe bolic profile
|2526] as well as improvements in physical, functional, and
endurance performance [13].

In both groups, DBP baseline values were normal (as defined in
guidelines [7]), while SBP values were elevated Regular physical
activity is said to be a cornerstone of prevention and management
of hypertension |27 supported by this study by the decreased BP
after the 6month intervention (time-point 2) in Group 1.
Furthermare, Appel et al. [28] showed that a diet rich in fruits,
vegetables, low-fat dairy foods and food with reduced saturated
and total fatcan substantially lower blood pressure. The main goal
in our diet recommendations through the intervention was a
combination diet rich in fruits, vegetables, and low-fat dairy foods
with reduced amounts of saturated fat and total fat.

Interestingly, SBP also decreased in Group 2 (control group)
during the first 6 months, The most likely explanation for this
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decrease in Group 2 is the reduction in body mass and body fat
observed in this group as well. The relation between SBP and
increased weight and adiposity is well doc d [29]. The
decreased body mass and body fat in Group 2 could be a result of
aging process in such elderly population as well as due to the
reduced energy intake during these 6 months. Despite being non-
significant, a dedline in energy intake of 156 k|/day (n.s.) may add
up to 28,392 k] over 26 weeks, which comesponds to the fat mass
lass observed in this group [30]. In addition, it is possible that the
3<ay dietary record taken during baseline measures was sufficient
to motivate Group 2 and influence their dietary habits from time-
point 1 to time-point 2 as it is known that habitual eating patterns
may be influenced or changed by the recording process [31].
Fom time-point 2 to time-point 3, during which Group 2
received intervention, all the same beneficial effeas of the
intervention observed in Group 1 at time-point 2 were

5. Conclusion

Ourfindings suggest thatimpr inbody ition in
old people may be improved by systematic exercise tining in
combination with nutrition counseling. Increased muscle strength
and change in total lean mass affect metabolic profile in old adults.
Regular exerdse training in combination with nutrition counseling
should be considered to be an integral part of the heath care
system.
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in Group Z. At the same time, Group 1 remained unchanged or
regressed to baseline values on all variables except BP, which
continued to decrease. However, during this period (time-point 2
to time-point 3), Group 1 mantamed their strength and aerobic
fitness |13, which are r d to infl BPin af bl
manner [3]. It & also possible that the treatment effects of the
hypertensive medications were enhanced by increased exercise
training andjor better diet during the intervention and even
beyond the intervention period.

The baseline values for the HDL, TG and GLU in our study were
normal according to guidelines |7] Therefore, they were not
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RANNSOKN

Ahrif 6 manada fjolpaettrar pjalfunar a hreyfi-
getu, voovakraft, pol og likamspyngdar-

studul eldri einstaklinga
— Eru ahrif pjalfunar sambzerileg hja konum og kérlum?

Janus G ', Thor Asp

1otirmdingur’, Vilmmdl&lanmnlasmt*‘ mswou-mnm@

Palmi V., Jonsson lekrir™, Sigurbjorn Ami Amgri piatura

', Erdingur Jo

gur

Go3 hrayfig anra og velidan
el0ra f0is. SISk hreyfgeta getur 2ftur 4 mee skert Statir daglegs s,
Markimia pessarar rannsoknar var a3 Skosa anrif 6 manasa pjalfunar og
Ihiutunar & hreyfigety karla og kverna, hvort pjalfunin netsl ok ahrif &
Kyrén og twer arangur b} vaen 6.0g 12 aftir a8 hennl
1auk

Efnividur og adferdir: Rannsoknin var gerd & 117 elnstaidingum & aldrin-
mn-sommnwunmml Hjartavemdar.
Snis val f tvo hopa.
mmwmapmusmmunummgun—
mwmmwmummmm
fimabil mesan seinni paifunarhopur (hopur 2) var tl

NI3urstddur: Eftir & manada hiutun vard 32% bating & daglegn hrayf-
Ingu karta {p<0,001) 0g 29% N2 konum (p<0.001). A hreyfigetu kana vard
LM 5% Daeting (p<0,01) 0g 7% Nja KoNL (p<0,001). Fotkraktur karla
Jokst um 8% (p<0,001) 0g Kvenna um 13% (p«0,001). B4 kariar og
konur baeti hreySatmvagl um 10% (p<0,001). gdnguvegaiangd Jokst hja
Dadum kynjum um 5-6% (p<0,001) og Ikamspyngaarstusul y
lakkas] um taplega 2% (p<0,001). Enginn kynjamunur var af ahrfum
plaitunar Pjaifunar & hreyfigetu og nreyfiamyag|

28 12 manual ettir a5 thiutun lauk.

Alyitun: Foipstt batun hefur [akvaes anrif A hreynigen eidr ainstak-
linga, kynin bregaast & sambacliegan hatt vid pjaifun og varsvelta dunnar

uwmummmtmmmwmm
stknarasiia var ekid lengur t staar fynr hop 1. Sex manusum eftr a8
piatun hja hopl 2 var lokid voru meiingar endurteknar | forda sKiptis.

fhrayngesy | alit 38 12 manudl. Rannsoknin bandir aindragia til

pess 28 hofiag karSbundin PUN fyrir Pannan AIcJTsHop =18 38 veca
it af hesoundinn nelisugsiu aidrasra,

Inngangur
sarsseasiz! Med hakkandi aldri hefur skert hreyfigeta ahrif a Vodvaafl er skilgreint sem haefilelki vodva Hl ad
B s slysandni, endurheimt bata eftir velkindi efla slys o5 mynda afl snogglega en vodvakraftur er skilgreindur
s, Sgrnerd, danartiGnd! [ rannsokn Igwuleogfdaga‘ kemurelmug sem magn af krafti sem vodvi efa vodvahopur getur
ety fram verulegur munur 3 dagleg eldri loitt med einum hamarkssamdretts? Minnkand!
Hesseuoens. Karla og kvenna par sem konur hreyfa sig Il'llﬂl'li. brat fvaafl Ovakraftur ( nedri ol itk
AN pyrir a0 konur nat haerrt Iffaldri en kardar er hreyfigeta  er oft skyringin 4 takmarkadri hreyfigetu folks ( eldri
eldri kvenna minni en karla og per baa oftar vid meirt  aldurshopum.* Aftur @ mot hefur aukinn vodvakraftur
forlun®? Lakari hreyfigeta eldri kvenna { samanburdl kjolfar kraftpjalfunar verid tengdur vid aukna hreyfi-
vid karla er viffangsefni sem rannsaka parf betur? gety, betra jafnvagl og minni fallhettu " Jafnvegi ma
AB vibhalda hreyfigetu skiptir skopum fyrir eldri  skilgreina sem ferli par sem einstaklingur hefur stjorn 3
einstaklinga. Til ad vibhalda hreyfigetu o godri  Itkama sinum { upprétirt stddu afa a hreyfingu Greina
Fyrpame. hetlsy er mikilvaegt, jafnt fyric hina eldn sem hina  ma jafnvaegi { stobujafnvagt (static balance) og, hreyfgafn-
SnaOUREEN ynoet, a6 stunda skipulagfa pjalfun par sem #0ni,  vag! (dynamic balance) par sem ednstaklingur vidheldur
JeRNE skefd og #malengd @finga eru lykilpettir Einndg  jafnvaegs medan hann ferir sig r stad?
ma snua skertri hreyfigetu a akvednu stipt tl betri Markmid rannsoknar var ad greina ahrif &
vegar med markvissei pjalfun’® Synt hefur verid  manada fjslpastirar pjalfunar (6-MFF) & Karda og konur
fram & ad patttaka  skipulaghri pol- og krafthjalfun, 3 aldrinum 71 il 90 ara og kanna hvort pjalfunarahrif
par sem mskileg akefd pjalfunar, pjalfunarmagn og 4 h yiur yrou di milli k)n;& Aul:
t6ni 2finga eru hofd a0 letdardjost, getur haft @kvad  pess var markmiBi ad ka hvort thiv
ahrif 3 oldrunarfedid og aukid lifsgadi®* A stdustu  vOrudu jafn lengs hit badum kynjum eftir ad pjalfunar-
dratugum hefur komid 1 fjos ad Ipdgrundud inn-  tima lauk Gredn dr sbmu nnnsokn hefur birst { imarit-
rannbent  BTIP (popuiation-based strategtes), par sem inngrip eru  inu ! Josernal o I Ni and Physt-
18 mes 2038, almenn, eru mun dhrifarfkart { lySheilsulegu Wi cal Actroity™ par sem fjallad var um ahrif palfunarinnar
e aiaass  en adferdir sem byggja 4 dhttuskimun og sertekrl  an pess a8 gerd vaeri grein fyrir hrifunum 3 kynjamun
thlutun® Flokka ma pessa thlutunarrannsokn undir  sem er meginmarkmi0 pessarar greinar.
o, ViOtekt Iydgrundad inngrip.
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B2 = Betmtins | rnseten (e T8 |

bpilfun og fhiutantr
[hiutun folst ( 6 minada folpattri pjalfun med aherslu a dag-
lega polpglfun og kraftpjalfun tvisvar sinnum f viku bessu sl

Onings voru fijorir fyriclestrar um eftirfarandi patti; heilsu-
tengda oldrun, polbjlfun, kraftpjaifun og skipulag pjalfunar, auk
priggja fyrirlestra um neringu.

bolpjalfun var folgin tdaglegei gongu 6 manada pial
Timalengd hverrar ®fingar pokst stg af stigl, fra 20 mindtna

Hma.

afingum Ffyrstu vikuna { rimlega 40 mindtur stdustu vikurnar.
Medalbi lf- a bilims var detladur um 35 3

dag en pao er s& timi sem serfredingar a svidd oldrunar aztla ad
purfl tl 20 vidhalda starfsemi hjartans, 28a- og lungnakerfis-
ins® Kraftpjalfun for fram 1 Itkams- og hellsuraktarsttd tvisvar

it 2000 ‘ 1 viky, & prifjudogum og Ristuddgum. Krafthjalfun var

Pk s i e ity H ‘ Klingsmidud og tanthalt 12 fingar fyrir helsts voovahopa
|22 Soe vy | | [22Kotwx 1k il ..:..vm’uno!wogmp;almmn
T g ‘E‘,‘f)"“" Y avallt undir leiGsogn (p fi Markmid fyrrl hluta
e~ prompyrpiort oy ‘ ||+ e ik b oty ‘ p]llfunaﬂlmansvurufdynlkmmuidbgunogpﬁllunam
i o zg:g" polt, en vodvabol er hafileiki vivdvanna sl ad endurtaka oft sam-
ey e ione dratt 4n pess a0 preyta myndist® bjalfun a vixivaafll var megin-

Mynd 1. Fladtrst mamesdionr.
Efnividur og adferdir
Sntd rammscknar og pattiakendur

Snid rannsoknar var vixiad par sem patttakendum {(n=117) var
skipt af handahofi 1 tvo hopa, pjalfunarhop 1 (H-1; n-56) og pjalé-

markmidid & seinnd premur manudum pjalfunarttmans®

A thi voru skipulagfir prir stustir fyridestrar um
neringu fyrir bada hopa. F.lnsuknngat 1 H-2 fengu einnig ein-
staklingsvidtol og radgidf um neringu & seinna pjalfunartimabili

unarhop 2 (H-2; n=61) (mynd 1). AS lok g gum for
pjaifunar- og rannsoknarmi fram { bremur 6 manada timabilum ®
H-1 hof pjalfun sem stod yfir 1 6 manudi medan H-2 virkadi sem
vibmidunarhopur & sama #ma. Eftir 5-MFP hja H-1 voru malingar
endurteknar hja badum knarhopum apunktur 2). Af-
skiptum rannsakenda af pjalfun H-1 lauk 4 pessum timapunks.
Nastu 6 manudl tok H-2 part { samskonar pjalfun og H-1. Eftir
palfunartima H-2 voru meelingar endurteknar hja babum hopum
(#mapunktur 3) o lauk pa afskiptum rannsoknaradila af pjalfun
H-2. Sex manubum eftir ad H-2 lauk sinni pjalfun voru malingar
endurteknar { fjorda stnn 3 badum hopum (Hmapunktur 4) (mynd
1.

Patttakendur § " 1

voru heilbrigBir ednstaklingar
sem hofdu adur tekid par ( Oldrunasrannsokn Hjanaverndar
(AGES Reykfuvik Study)™ Peim sem hofdu nad >23 stigum ur
MMSE-profi (Mt Menial State Examtnaison), >17 stigum ur DSST-
profi {Digti Symbol Subsitiuiton Test) og >7 stgum ar SPPB-hreyfi-
Emcniproft (The Short Physical Performance Battery Tes)” var bodid
ad taka patt { pessari thlutunarrannsokn.

Af peim 325 eldrt einstaklingum sem hofbu nad 70 ara aldrl
padu 9 ad raka pdtt { annsokninni. Af paim uppfylitu 92 keofur

Of tvaer b dir { eldhasi. Fyrir mmbymdlrarao-
leggingum um Oi fyrir eldri aldurshopa fra Lydheil

og Landiel bt * Frekari upplysing; um thiutun rann-

i er ad finna { fyrri grein®

Mzimgar

Hz=0 var mald med 01 cm nakvemnl med vidurk dum hadar-
mali {Seca 206) og pyngd med 0,1 kg nakvaemni med vidurkennd-
um pyngd li sem innihalt stillanlegan kvarda (Secr HV120).

Likamspyngd Bull (LIS) var reiknadur ot med pvi ad deila
had ( 0dru veldi (m?) { ikamspyngd (kg). Til ab mela likamlega
hreyfigetu var SPPB-profid notad en hreyfijafnvaegt var mad
med 8-feta ginguprofi (8-foot up-and-go test). Kraftur var maeldur
1 sechonnudu kraftmaelingatekl (adpstalle dynamometer chatr) og
pol malt med 6 minatna gonguprofi (BMW). Dagleg hreyfing var
mald med hreyfimelum (actigraph accelerometers). Fingtngu var
notast vid gogn dr melum sem hofdu malt hreyfingu { minnst
einn helgardag og tvo virka daga minnst 8 kKlukkustundir hvern
dag Ly ki Gum var
safnadaf haHuOum kendum. Frekart upply um mad-

ingar rannsoknarinnar er ad finna ( fyrei grein

L

um patstoku. ba var mokum einnlg bobin patttaka og padu pad  Tuifrediley dronmsia

EemstaklmguHelsmasm&nlvmaohampmmkummd Al B g fyrir endurnel dingar var notwd vid

Iangurog‘ dand , ah ‘,', og velkindi maka. {frmd g @ SR Til pess a8 gera grein fyrir fylgni
dur fylltu ot spur lista um heil da  a mill mxnnga 4 sama einstaklingt var notadur slembipattur

=)

p=tti sem mmaﬂadaknlr for yfir 1 oryggisskyn! og sampykhi
pattsoke: med tllit Hl peirrar pjalfunar sem framundan var. Allir
pamakendur ritudu undir upplyst sampykki. Rannsoknin var

{mamitom ffect). Notwd var sjalfsadhverf samfylgni (first ovder auio-
¢) milli malinga. Stikar fyrir hvort kyn fyrir
stgvmulufolrl" til ad end 1 gildi 4 hverjum

{ i g
L

1 til P ndar og af Vi
(VSmelldfm-l)

24
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p fyrir H-T (1) pyy, pg, g, 1, 08 H2 (D) g, Mg My
M, (samtals 16 stikar). Leidrett var fyrir aldri. Allir patttakendur
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RANNSOKN

1. Grunnuppjmingar um pattiakendur sem var gkipt | fymi pafunarhop fyrir braytingu um hverja einingu { skyribreytu eftir ad baib er
Nw?)ogmhﬂkmﬂnpw ad varpa nidurstddum i baka. NiSurstodur voru greindar med
Kastar: Worr notkun & SAS MIXED model procedure { SAS/STAT hugbanadénum,
Hopur t p=25) Hopur 1 medt) Kyofe- utgafu 62,
Mmicgy Hopar 2 el HOpr 2 fr=d2) -~
sgghd Wicdaital = 50 (BY) Masstal + 50 @1 pasa &
Adur jae)
Hopu 1 81,01 48 [75-00) 79,02 4,8 (7359 0.0 batttakendur og brottfall
Hopar 2 700 43 18] T8z 380249 005 Samtals 48 patttakendur (857%), 22 karlar og 26 konur ar H-1 luku
s gag pilf bilt en 50 p dur (82%), 25 karlar og 25 kon-
Hoper 1 209240025459 MazETEOOY 0@ ur luku p,alfunammabm hja H-2 (tafla I). Helstu astmdur fyrir
Hopor 2 27,0 220,(201-32.3 27,7238 p2.0-309) 077 brothfallt vor: veskindl talka oF umaskonur.\egna folskylditad-
=y stedna. Marktekur munur (p<0,05) kom ¢ ljos & aldnt peirra %8
pattrakenda sem luku pjalfun (789 + 45) og peirra 19 sem ekki
Hopur 1 10010712 10,2 = 1,4[7-12) [ Iuku Pidlfun (826 + 35).
Hopw 2 092 t5[7-12) 100=107-12) 0,08
Satmag (2
Hopur 1 3200024 3420824 070 i, o somabil
b o J2=z08(1-49 oot e o7 Tafla 1l synir pjalfunarahrif thhutunar hgs H-1 og breytingar & vid-
Ganga 4 mis) bili hjg H-2.
Hopur 4 35:07 851 38:1.023-84 o041 Nidurstddar baedi karla og kvenna { H-1 syadu um 6% batingu
Hopwr 2 35200 2,8-49) 0204 (2744 001 a hedldarstigafjolda SPPB-profs (p<(0,05), rumlega 8-9% bxungu
108 ) 14 mindtna goagu (p<0,01) og teplaga 13% b 1
Hopu 1 120228 (7.6-180) 127 22477181 004 (p<0,001}. [ 8-fera hreyfijafnvagi meldist 9-10% b.mlng (p<0j ml)
Hopur 2 13222800109 131 +2,4(8,4-19,0) 0,01 og LPS lzkkadl um teplega 2% hja bedt kodum og konum
bty reyrtmg ) {p<001). [ MW jokst gonguvegalengd hjd korlum um veplega
Hepur | 61=1204400 0721800132 001 10% (p<0,001) og hjd kenum um ramlega 6% (p<0,001). Teplega
opur Sz 13MADT) a5200(4602 o 14% bating vard a fotkraiti kvenna (p<0,001) en ramlega 5%
hja korlum (p=0,112). Hreyfing H-1 3 fhlutunarttmabili pokst hia
vopar 1 WaAse0RI206E 2750 1A 2,1-800] <ol badum kynjum um 15-16% en nidurstodur voru ekki tlfrebilega
Hopur 2 3002 2 75,0 (200 8-565.9) 2717 £ 022 (15004054 <001 kizkar. Munur 4 ahrifum hﬂ“ﬂnll’ 4 kyl’lﬂ’l var ekki tolfr25i-
e lega marktaekur (tafla I).
Niburstodur fra vidmidunartimabili H-2 ma einnig sjd ( toflu
Yol ORAHIEDAONN, SrArmifMo AN o0 IL Karlar t H-2 batty drangur sinn um 7% { heildarstigafjolda
Hepur2 40052727 (300,0-0120) 4537 :E73[B05020) 045 SPFB—pmfs (p=0002) midad vid grunnmelingu en hjd koaum
ol e var dan obreytt. bas( bte'vung a SPPB-profi milli kyn;a
Hopur] 207 s 446(104-5085  2068:088100.14450) 005 var marktek (p=0,01). | jafnvaegtsproft SPPB var av &
Hopur 2 8121130 (“"5"55’-‘? 2503 = 020 (100 44807) 087 kerlum um W% (p= O(B) en konunum hrakad um 7%, po versn-
emwsamm _@_{Hm med (0}, Dl og unin hafi ekki verid tolfredilega marktek (p=021). Kynjamunur
0= EFFE - troy pect | vy var po tlfradilega marktakur, korum ( hag (p=002). Krafti 1

mqaq
& = SERINGE. SV - nrlnxmg&q.pmm-mﬂ cagleg hroytng.
Cpm = =i5g A mindty.

hofbu ad minnsta kost grunnmalingu skrasatta og malingy ad
lokinni thlutun. S b mille kta var metinn med
linulegum tengshum ot fra stikum llkans D.El'm um skt er eftir-
farandi: Munur millt hopa a gr 3| k 1) var
metinn sem p, - ., Ahrif pjalfunar H-1 (umapunktur 1112) voru
metin sem p_— - Breyting milli endurtekinna maedinga (tma-
punktur 1 0g 2) var metin hjd H2 sem y, - i, Ahrif pjalfunar hja
H-2 voru metin sem p -y, Heildarahrif (hlutunar hja badum
hopum voru metin sem (p_— p,+ 1, — #1,.)/2 og hedldarahrif rann-
soknar fyrir alla fmapunkta hja badum hopum a vmapunkti 4
vory metin sem {4, -, + P, — W 0/2 Aopvllokmn'arkannao

forvodvum hrakadi um 7% hjg kordum (p=001) auk pess sem badi
karar og konur hreyfdu sig minna a pessu #mabili, karar um 18%
(p=0,02} og konur um 14% (p=0,05) (tafla ID).

Eftirfyly H-1 og thi tmabil H-2
Tafla 11l synir nidh Bur a fyrra eftirfylg li H-1 og a
thlutunartimabili H2 Konur { H-1 battu drangur sinn { stolef-
ingu SPPP-profs 4 mabilinu um 7% (p=0,01) og karlar hreyfSu
sig 16% minna (p=003} a Hmabilinu { samanburdi vid lok pjal-
unartimabils. Annar munur hja hvoru kynd fyrir sig var ekki il
stafar en um 1,8% kyn@munur kom fram 3 LS (p=0,03), par sem
studullinn hakkads hja korlum en lekkadt hja konum.

A pjalfunartimabili H-2 komu fram sambarilegar jakvadar

hvort munur verd milli kynja & b
Greining @ hiutfallslegum mun var gerﬂ pannig ao uﬂmmum var
logra-varpad. Tulkun stika verfur pa p 1

breytingar vié paer sem komu fram ad loknu pjalfunarttmabili H-1,
auk p& sem kynin brugdust & sambertlegan hatt vid pjalfuninnt.
bessar Bur eru ad finna ( wfu IIL
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Tafta W, Htfallzing breyting fri grunmmsiingum & menicum pittum K kidkum og kanum og prid fyrir kynjamun & ltunar og vidmidurarimabit

— ot e 2 (bt
Fhsunartimabd Murwr ViSmifunartimabil Merur
Mezlingar Kariar Koowr Kyn pgid Karlar Korwr Kyn prgikdi
og gikdi At Abrit Ahfarnurue fyer Avi Avil fyrir
1 (30:% 08) 4 fan% 08) +90% 08  lkymamun | fpox 08 1 80% 08 f (5% 08)
LPS fkg/m?) -1L.6127,-04)"  -1,8(-29.-08™ 031319 0.74 -1.042,0,01) 041,306 -06{-20,08 0,40
SPPB {atig) 5,5 (0.8, 111) 5,8(1.2, 1067 00{-64,69) 0,99 7225123 -070(47,25 79(18,147) 0,01
Jufrviegi fstig) 3,4 (-83,18,0) 03(11,1,13,00 814137232 07 139(10,284] -TO{168.47T)  224(38,443 0,02
Gangadm(s) -93{145 87" -81(-130,-30)" -12(8870} 0.7 428311 -B4(-110, 16 23{50102) 0,54
Stok (5] 128 127 0.1 097 52 34 18 062
17,8, -TAT™ (17,3, 7.8 (-7.9,82) {102, 0.0y (82,16 (83,57
Bt hresyfi- 10,1 83 08 0@ 04 27 -an 023
jafnvengi (2} 15,1, 4 8™ (13,8, -4.4™ 83,71 (6.0, 45) (-2.2,7,8) 102, 3.7)
Fatkrattur 53 13,8 5 0,08 70 a4 a7 035
(Newwtor) (12,123 (74,207 (152,049 (122,18 (82, 1,9) 110,43
MW m) 9.6{5.5, 13,95 6ARS, 101 31§21.88) 0,25 18(-18,52)  -27{5804) 450899 007
PA [cpm) 57 15,0 06 095 75 -144 a6 0,7
-2.4,38,6) {-2,0, 35,0) (20,8, 28,0 (20,8, 28,0 (26,6, 0.3 22,8, 203)

G oru 5 53m meBal 5% vimarks (9% OS) i K0rtam 03 korium, mumur 8 Stefum Mutusar | prozantar (%) 0 ISt aAlagr marktsn) [p-gAd); P<0.0S, ™ P <01,

™ p <0,001

Niurstaden o 5ynd mGA KIBRANG: fyr aicn wmgﬁgnu'mmvupaﬂ
vmlmmnp‘)!gogmmnr logra-varped. LS
S = SORUNALY. MW - 0 minding gonguprol.

! ff il lemgrt ttma

if bialfe b Lod
’

' begga hpa og k
Taﬂa v svnu winleg ur babum
hopum, karla annars vegar (n=41) og hmna hins vegar (n=48)
sem luku vié 6-MFb. Niburstodur syna tolfredilega marktekan

il SPFE =
= matrar. PA = mgqrrq‘hgqr! =i0g & mindty

. [Ehort Pryzical Elattary Taet):

til stafar vi6 lok rannsoknar. 1BS lekkadi hjg badum kynpum
4 tmabiliny, hia korlum um 19% (p=0,007) og hja konum um
26% (p<0,001). Badl kadar (p<0,001) og konur (p<0,001) syndu
ramlega 1% framfarir 3 helldarnidurstdéum & SPPB-profi og t

jakvafan mun hig badum kynjum a oflum oth breytum fyric
utan jafnvaegi hia konum.

Tafla V synir heildarahrif thlutunar 3 hvort kynid fyrir sig,
brevtingar fra upphafi (dmapunktur 1) til kka rannsoknar
(ttmapunktar 4) og hvort munur & ahrifum pralfunar a kynin sé

4 gongu syndu Kardar 17% framfarir (p<0001) og kon-
ur 19% (p<0,001). | stolefingu SPPB-profsins voru framfarirnar
rimiega 207 hja babum kynjum (p<0,001) og 13-14% bating var@
18-feta hreyfijafnvagi (p<0,001) hjg kynjunum. Marktekur munur
kom fram & gonguvegalengd karla t 6MW en vegalendin jokst um

Tafla Hl. Hisfalicleg breyting & menldurn batturm by kdrium og konum og prof ferir kyrgamun @ eftirfdgrr- og iutunartimabil.

Hapur 1 ([Eftiryigritimabil Hapur 2 fakrurartimabil)
Etrfylgntnabil Merur Fistunanienabd Munus
Meningsr Karlar Koewar Kyn pgic Karlar Konwr Ky paid
g gid Abedt Abvif Abritsmunue fyr Asnif Areit Kavifarmanur fymir
1 (9a% 08) +@e% 08) ti2%08)  kynamun 1 (o% 08 1o 08 tEe% 08)  kymamun
LBS fhgim) 0.9(-04,21) 022,002 18(02,25 000 | 1662708 7F28 08" 011518 0,93
SPPE (sig) 3,0 -2,0,83) 35{-1,3,84) 047066 0,90 34412,83 7800129 -42{10,,22) 020
Jafrvmgi (stig) 4,6(-88 19,8 1,0(-11.1,146)  36(-14,0.2¢4.7) 0,71 1BE133,11,4)  125(-04,2700  -1250265,4,1) 0,13
Ganga 4 m {z) 1,1(-42,7,4) A5 47 21(80910 O® A8(71.38  19(70.347  01(7582) 088
Stal {s) -390 7 I om a7 0.7 22 0z
(88,32 (123,177 (4.0, 138) (12,7, -0 (158, -5.5)™ 65,106
B-feta -11 -0 s om -100 =100 a3 0,99
hreyfijfnveg (o) (6.7.49 59,50 8.1, 7.8 147, 500 (147, -53)™ (72,79
Fotkraftur -18 -a.1 az 04 1 1ne 04 083
{Newton) (7.7.49 (108, 0.8 6.0, 132 7. 1809™ (53,182 (-83,82)
SN () -18(586.22) -2,8 (6.3 0.9) 10442, 67) 0,71 14(22,5) 5,7 (2.3.95" -4.1-8,809) 0,10
PA (cpen) =161 40 -10.8 03t 511 68,1 -10,1 033
(28.2,-208 (194,98 (28,3, 11.0) {30,0, 75,75 (44,5, sy (274, 11,9
Gidn e Sjed Zem mofakit 05% vikmarks [U5% OB} H2 RIrUm og koAU, MmN 8 St Rlutner | %) og {p-GiCl; "p<0,05, ™ p 001,

= p 0001

o dar
aw’f 1Snort 13..'.:’" = Bellary Tt =

SPFE -

Y
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Tafla IV Hutfalsing breyting & meidum patturm h@ kscum og konum beggya fopa sem luku bgafun og prof frr kyrgamun 23 loknu ibluturartimabi.

Karar Koeur Kyn Pgikdi
Ahed Abeit Arvifarmenur ymir kynjomun
1% 08 {855 08 1 {95% 08
LIS (eg/rr?) -16 (24, -08™ -18(-25, 1.0 020913 077
SPPE (stig) 46{1,2,82)" 6335, 103™ 2170,28) 0a7
Jafnveng (stig) 0878 10,49 £2(25157) 50161, 76) 042
Gangad miz) 5518617 -S0{-86,-1.3™ -06{-60.52) 084
Sl (=) 108 (14,4, 701 1,7 (15,1, 83)" 10(45.69 072
8 feta hreyfipinvengi (s) <100 (135, -6.4™ 9.7 (13,0, 4.2 04 (-5,7,5.1) 088
Fétraftur (Nevwton) 82 (36, 13,0 12,7 8.2, 17.4)™ ~40{96,19) o8
SN (m) 54 (2.7, B2 60 QA 87 -05{-4,1.3,1) 017
PA {cpm) RZNTE, BT 39,0245, 55.2™ -49(18,0,. 1.7} 054
Giicin ey sam modatel 96 vicrarks 6% OF) hjs kidum og konam, munur & shrthum distunar | ) og P p005, " p D01,
" p <0001, Ndurstafan o synd med lededtingum fyrir skdn bar sam gdgoum var loga-vamad.
1 -ma -mmwmmww
jpndt [Short Priyocal Bamory ol = SekOndur. SMW = 0 min(tna giagupedt. m - matrr.

FA - caggog hroytrg, cpm = mgammm

45% (p=0,04) og kvenna um 37% (p=0,07) 4 pessum tima. Enginn
munur fannst 2 ahrifum pjalfunar 4 Hmapunkti 4 milli kynjanna.

Umrada

Helstu nid dur p knar voru hin jakvadu ahrif
sem pesst 6 manada pplﬁm hafdi a daglega hreyfinguy, hreyfigetu,

hreyfijafnvaegi, vodvakraft, pol og LPS karla og kvenna & aldrin-

um 71 til 90 ara. bjalfunarahrifin voru hiisted hjz badum kynjum
auk bpess sem ending dunninna breytinga | hreyfigetu tl lengri
tma, allt ad 12 manubum, er athyglisverd.

Skert hreyfigeta, sem medal annars ma meta med 8-feta hreyfi-
jafnvaegt og SPPB-profi, hefur sterka tengingu vid veikleika
t stofkerfi nefri hluta lfkamans, séc 1 lagl volvakraft, og eykur
Itkur a pvit a0 eldri einstaklingar detti™ Sltkur velkleki leddir auk
pess af ser minni hreyfigetu og Rotlun*® Nid Bur p

edlilegum ginguhrada. Profin prju hafa sérseakt matskerfi en
saman mynda pau eitt heildarmat Me6 skirskotun tl sérfrad-
inga™™ sem rannsakad hafa pybmgu a breyungum SPPB-profs,
syna nidurstddur b dar jakvadar

'y b.'eou"‘ ) 3 SPPB, ad standa upp ur
stol og 4 minatna gingue SPPB maelingtn, par sem stadid er upp
ur stol, malir vel vodvakraft { fotum * A sama ¥ma og Karlar og
konur § H-1 bata sig a pjalfunartima, hrakar kordum { H-2 & vid-
midunarmabill. beir baeta sig aftur 3 mot eftir a0 peir fa sams-
konar pjalfun og H-1 auk pass sem dagleg hreyfing peirra aykst
eftir ad hafa hrakad a vidmidunartmabill. bessar godu nsbur-
stodur ma tengza vid pa pjalfun sem stundud var, ekki stst kraft-
pialfunina, en { rannsoknum hefur komid 1 os ad vodvakraftur
hefur sterk linuleg tengsl vid hedldarnidurstodur SPPB-profs og
almenna hreyfigetu ™ | rannsokn Teixeira-Salmela og fdaga™ 3

rannsoknar eru pvi ahugaverSar en han synir baril

4 gongu eftir 7 minada pjalfun eldri aldurshopa voru

avinning hja kordum og konum & hreyfigetu og hmv'ﬂ;afm'.egl 1
lok 6-MFP. bd er avinningur enn tl stadar 12 manubum eftir ab
piélfun rannsoknaradila lykur.

SPPB-proft er skipt { prjt prof; mat a jafnvaegl, ad standa imm
sinnum upp ur stol of 4 minutna gongu par sem gengid skal 3

o barilegar og ¢ okkar en aftur 4 moy
tapadist avinningur penm rannsokn & einum manudi eftir ad
pjdifun lauk. Talid er a0 4 gonguprof SPPB profsins sé
mjog gott maditeki Hl ad greina breytingu 4 hreyfigetu eldn
aldurshopa auk pess sem profid hefur mikilvagt forspargildt um
haefni 1l ad rada vid athafnir daglegs lifs (ADL).** | pessari rann-

Tafta V. Hiutfallsing breyting @ menidum battum his ktvum og konum baggis hopa og prof fynir kyrgamun § ok rannsckrac

e . A ke
119% 08 1 (9o% 08 1 (o 08)

LDS fkg/m?) 1933, 04" 2829, -13™ 07 (1,2, 25) 0.6
SPPB {sig) 11,6 5.6, 16,8y 11,4 (6.8, 64™ 0.2{-5,8. 6.6) 095

Jafrrmgi [s5g) 96 {-15,22,0) 83119133 12§12,5,17.3) 087

Ganga 4 m () 178 (22,1, 1261 -195 (23,7, - 15,05 24 (53, 108) 055

Stoll fz) 2085 (-25, 15,4 2181263, -171)™ 16 (6.4, 105) 072
-feta hreyfijainveeg (s) 142(-19,1,-9,0]" 128¢173,-7.™ 18(94,65) [
Eathrafiur (Newtori) 07(-60,7.9) 224,89 1,4(-103,82) 0,76
EAMW ) 450,90 37 (0280 0,7{-5,0. 6.7) [
PA (cpm) 02 150,171 1,1 (-188,147) 0318, 25,4 0.
a:a;;a mmm#nm‘gsn;nw#'mm%muélWMI ) og g (Pgidl) P05, ™ p <801,
1 = Flustal | prozartum (%] &f gHQOUM SAM Var Ogra-varpal. LES SPPE = troy {Shon Pysical Parformanco Battary Tact]. = = sokingur

OV = & minifea GongUEreL. 1 = mafrar. FA = dagiaq Priyfing. cpm = <g & mindey
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RANNSOKN

sokn juku badi kynin gonguhrada sinn eftir 6-MFD. Sa breyting
helst stisdug til loka rannsoknar.

I rannsokn Galvao og felaga™ kom { ljos a6 eldri konur hefdu
meirt moguleika til 20 bata vidvakraft sinn en Karlar. bad er{ taks
vid nidurstodur okkar par sem aukning & vodvakrafti { fotum var
meiri hja konum en hja kordum eftir 6-MFP, pott munur milli kynja
hafi ekki veri6 wlfmalega markmku.r ba ma gera rad fyrir ad Ufs-

flsbreytingar sem patttak leink sér madan 4 thlutun

syna hvad markviss pjalfun getur leitt af ser. Niburstodurnar syna
a skyran hatt a0 hagt er ad hafa jakvad ahrif a hreyfigetu pessa
aldurshops med markvissni en hoflegri pjalfun. Rannsoknin bend-
lfandfegtoulptssaop,alfunafpessummg;elglwmhluu
af heftb Idradra par sem ltklegt er ad hun
sklllsetlspamaﬁllhﬂnmgduketﬁnu" Petta atridi 4 ekki stst vid
um eldn konur sem purfa 3 medri adstod o pjonustu ad halda en
karlar fra lELbrlgasyﬁnudum’«‘

stod og eftir a0 henni lauk eigi eianig driggan patt ( ad
dunnum breytingum ®

1 6MW jokst gonguvegalengd beggfa kynja og munur a ahrifum
piélfunar var ekki marktzkur. Rannsokn Huang og félaga™ bendir
Hl ad sitkar nidurstddur seu stadfesting 4 pvi ad auka megt pol
eldri aldurshopa med markvissri pjalfun, 0had kyni. Hin jakvadu
ahrif hreyfingar 3 hreyfigetu og almenna hellsu eldri aldurs-
hopa eru einnig pekh, en dnga ma ur danarttdni, sjokdomum og
ororku med reglub viingu® bessar nid dur syna
4 skyran hatt tengsl pialfunar vid aukna hreyfig
beggja kynja. Nlﬂumoburgnmnm.ﬂmgaokhtemanmgluh
vid afrar rannsoknir sem syna ad eldri Karlar hreyfi sig matra en
eldri konur 2 S¢ aftur @ moti 0 @ niBurstddur 1 lok rannsoknar
er 53 munur ekki lengur tl stadar. Sex manada thiutun hefur ad
Iikindum haft jakva0 ahrif & hreyfingu pessa aldurshops, ekki sfst
hj# konunum.

LIS karla og kvenna Lekkadt marktekt eftir 6 manada pjalfun.
Sa at knartimann R okn Jenkins
zI:-en.dlra10];-v,'lhzmsen:| LBS er, peim mun meiri Itkur eru 3 a0
skert hrayfigeta geri vart vid sig medal eldri einstaklinga. ba dreg-
ur tir ADL aftir pvi sem LBS verdur haerri* Vid lok rannsoknartima
var LbS patttakenda legri en { upp og pvi ma Ira
4 6-MFP sem fyrirbyggjandi patt 1 ad vidhalda hreyfigetu aldurs-
hopstns, ekki sist par sem kraftur tapalist ekki @ k

o hreyfigeta efdise
ma tengja vid brottfall pats-

takenda sem \arumm beir sem hattu patttoku voru marktekt
eldri og ekki eins vel 4 sig komnir og peir sem luku oilu rann-
soknarferlinu. Helsti styrkur pessarar rannsoknar var rann-
soknarsnioid. bad gaf H-2 einnig tekiferl 0l patttoku 1 pjalfun og
naringarfredslu ad loknu vidmidunartimabili. Verklag af pessum
toga t b er videigandi fyrir pennan aldurshop med sl
lits tl peirrar pekkingar sem vl er um minnkandi hreyfigetu med
hakkandi aldri? Styrkur rannsoknarinnar liggur einnig ( hoflegrt,
Idri og Kl Badri pjalfun par sem akefdin var eitt

Heild stadfesta einnig ad reglubundin
hreyﬂngoghellbﬂgﬂurhfssﬁllgaurhaﬁpvﬂ:ngamlmﬁxmw-
gildi 1l a6 vidhalda ADL Islenskir lzknar og erlend!
stydja sitkar thiutanir pegar peir benda a ad lydgfundud lnngﬂp
efa thl afp toga séu ah kart 1 lySheil g
tilliti en abfemtrsem byggja & ahettuskimun

Alyktun

bar sem enginn marktekur munmir kom { fjos @ shrifum pjalfunar
4 kynin er hagt ad alykta ad eldri karlar og konur sem eru vid
nokkud goda heilsu bregist 4 % hanvlﬁ""
pialfun og ad pau geti v. dunnar jakv. yHngar 4 sam-
baerilegan hatt ¢ allt ad 12 manudi med dframhaldandi qalfslmn
patttoku. Finnig ma alykta ad &1 Bud pialf
parsemsestokahetsherlogOIuﬂnLumzlmgdogakm.ﬂmga
geti aukid hreyfigetu einstaklinga af badum kynjum sem na6 hafa
mjig haum aldri. Gera ma rad fyris ad pjelfun af pessum toga komi
1 veg fyrir ofmabera skerfingu a hreyfigety. Rannsoknin bendir
eindregid 1 pess ad hofleg kerfisbundin pjalfun fyrir pennan ald-
urshop eigi ad vera hluti af hefdbundinnt heil lu aldradra par
senllklegtaaopplfunafpssumaogahaﬂlhﬂfamrgmm
og liffecakerfi®, goti skilad sér 1 sp i { hellbr =og
panmgordw}nauﬁynrhahuaﬂav(sahfe)ﬂngulfmmhreyﬂ-
sedla.

Pakdkir

Hofundar pakka folkinu sem 1ok patt { rannsokninni fyrir skilning
pess o samvinmu. bakkir eru jafnframt ferdar peim sem unnu ad
rannsokninni og eftirtdldum adilum sem stysktu hana: RANNIS,
Rannsoknasjodur Haskola Islands, Itkams- og hellsurekearstsin
World Class Laugar, ltkams- og hetlsuraktin Mattur 3 Selfoss,
Samband svelurfelaga a M&nﬂbotgalsv.nbmu. Hjartavernd, Heil-
brigd d felagid HIF ¢ Hah\arﬂnﬂ,

lykilatrida, en hin hefur a8 matt vid
avinning pjalfunar™

Hin jofnu ahrif pj2lfunar a kynin, framfarir beggia kynja a0
lokinni 6-MFb og nidurstodur 12 manudum eftir ad thiutun lauk

D BHED
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Dvalarheimili aldradra sjomanna (DAS) { Reykjavik, Lyoh
stol, mennta- og garmalaraduneytid og Knattspy
band Islands.
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ENGLISH SUMMARY

The effects of 6 months' multimodal training on functional performance, strength, endurance, and body
mass index of older individuals. Are the benefits of training similar among women and men?

J', Aspatund T, Gudn

W, Olafsdottir AS', J

PV, Amngri
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mmumm) Strangth Increased by 8% for males
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tne 8-foot up-and-go test
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walking test (1<0.001). For both Saxas, body mass dex decreased by
about 2% (;<0.001). No difference was saen batwaen tha sexesin the
fraining results. Both sexes retainad long-tarm effects of Me training on

for at jleast 12 months.
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Appendix 1

Appendix 1

Written consent from Multimodal Training Intervention: An Approach to
Successful Aging:

Heilsufarsupplysingar
RS

Radnimer:

Heilsufarsupplysingar

vegna rannséknarinnar

. Likams- og heilsurakt aldradra
lhlutunarrannsokn til baettrar heilsu og betri lifsgeda

Hofudborgarhopur

Farid verdur med allar upplysingar sem gefnar verda sem trinadarmal

Nafn: Kennitala:
Simi: GSM:
Heimili: Pdstnimer:

Bls. 1
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Agaeti patttakandi
Winsamlegast merkid med (X) vid rétt svar og/eda fyllid dt eftir pvisem vida i
spumingunum hér a eftir.

1. Tekur pa einhver yf sem laknir hefur avisad? ( )Ja ( )Nei

Ef svand er { x ) Ja, pa vinsamlega sknfadu nidur néfn peirra lyfla sem pad tekur eda
hafdu med pér lyfjakort fra heimilislaskni/sjakrahisi:

2. Hefur pd einhvern tima purft ad taka steralyf? { )da ({ )Nei

Ef svarid er ( x ) Ja, pa hvenaer, og

hve lengi;

3. Hefur l==knir einhvern tima sagt pér ad pd veerr med krabbamein eda hefurdu
einhvern tima vend til medferdar vegna pess?
( )Ja [ )Nei

Ef svand er ( x ) Ja, pa vinsamlaga greinid fra hvenaer, hvenaer medferd lauk, og hvada
krabbamein

Hvenger?

Hvenaer medferd lauk?

Hvada krabbamein?

4. Hefur bt einhvern tima fengid heilablodfall? ( )Ja ( )Nei

Ef svarid er ( x ) Ja, pa hvenar?

Bls. 2
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5. Hefur laknir einhvern tima sagt pér ad pa hefdir einhvern eftirtalinna sjlikdoma eda
sjukdomafiokka?
Merkid ( x ) vidh pad sem vid & og strikid undir ordid ef slikt a vid:
() Har blédprystingur
) Hjartasjikddom (hjartaafall, hjartabilun, hjartagng, hjartastaskkun)
) Lungnasjikdém (lungnateppu, berkla, lungnabdlgur, lungnapembu)
) Nyrnasjikdam
) Lifrarsjikdom
) Meltingarsjikddm (magasar, magabladingar)
) Stodkerfissjikdom (vodvar, sinar, bein, gigt)
) Innkirtlasjokdom (sykursyki, skjaldkirtilssjakdom)
) Adrir alvarlegir sjikdomar:

—

5. Hvert er nafn & heimilislaskni pinum:

MNafn lasknis:

6. Gefur pa leyfi um a8 lasknirlaeknar rannsdknannnar fai ad hafa samband vid pinn
heimilislakni ef peir telja pad naudsynlegt? ( )Ja () MNei

Ef pi hefur spurningar um rétt pinn sem patitakandi i visindarannsdkn eda vilt hsetta patttdku §
rannsokninni getur b sndid pér til Visindasidanefndar, Vegmula 3, 108 Reykjavik. Simi: 551-7100, fax:
551-1444.

Kaerar paikir

T rammsakends, Jamus Guélaugzson

Bls. 3
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Appendix 2

Written consent from Multimodal Training Intervention: An Approach to
Successful Aging:

Ymsar meelingar — Eydublad til maelinga

K® @

Radndimer:

) Likams- og heilsursekt aldradra
Ihlutunarrannsokn til baettrar heilsu og betri lifsgaeda

- Ymsar mzelingar -

- H6fudborgarhépur -
Nafn: Kennitala:
Stadur: Dagsetning:
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Maeling 1

Radnimer:

Bléaprystingur

Efri mark:

MNedr mark:

Maeling 2

Hvildarpuls

Hvildarpuls:

Mazeling 3

Ummal mittis:

sm

Ummal mjadma:

(MMS)

sm | WHR:

Maeling 4

Had:

sm

byngd:

kg

(LPS)
BMI:

Maeling 5

Teygt yfir haegri fot

Teygt yfir vinstri fot

Setid og teygt fram: sm Setid og teygt fram: sm
Maeling 6
Teygt aftur fyrir bak: sm | Teygt aftur fyrir bak: sm

Teygt hagr - vinstri (haegri ad ofan — vinstri 38 nedan)

Teygt vinstri - haegr (vinstri 38 ofan — hagri ad nedan)

Mzeling 7

Stadid upp ur stol,

gengid kringum keilu (8 fet)

og til baka afur og sest nidur 4 stol:

1. ferd

2. ferd

sek

sek
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Fadmimer:
Mzeling &
SPPB-profid Stig
Jafnvaegi Timi Stigagjof
Samhlida Timi: sek | < 9,99 = 0 stig
' ReyndilGat ekki| ) > 10 sek =1 stig > Afram
Meitadi{ )
% samhlida Timi: sek | <10 sek =1 stig S
. 1q:
Reyndi/Gat ekki( ) =10 sek = Afram i hal - Ta g
Meitadi | )
Hell - Ta Timi: sek | 0-2,99 sek =2 stig
Reyndi/Gat ekki| ) 39,99 zek =3 stig
Meitadi | ) » 10 sek =4
4 m ganga Besti timi Stigagjof
L . Getur ekki =0 stig
Timi1: _____sek Besti tim: - 8,70 sek 1 stig .
o 6,31-8,70 sek =2 stig Stg-
Timi2:____sek ech 4,82-6,20 sek = 3 stig
< 4,682 sek =4 stig
im 2m 2rm
Mmmm-
Standa upp 0r stél| Timi Stigagjof
Getur stadid upp an | TIMi: > 60 sek, getur ekki = 0 stig
adstodar: sek | > 16,7 sek =1 stig
Jal ) - 13,70-16,69 sek =2 stig | Stg:
Mei| ) =) 11,20-13,69 sek = 3 stig
Ef nei = 0 stig = 11,19 sek = 4 stig
Samtals stig
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Radmimer:
Maeling 9
Setid & stél mea iljar i gélf og 90% beygju um olnboga (grip 3 kk og 2 kvk)
Handstyrkur kg
Stilling ( X ): (N [ LB (e
Svaramed (X ;:Eger ( ) rétthentiur { )oérvhentiur
Handstyrkur (haegri): | 1. kg | 2. kg | 3. kg | Best. kg
Handstyrkur (vinstri): | 1. kg | 2. kg | 3. kg | Best. kg
Maeling 10
6 minutna génguprof Alh. Vamnsglas

Ath. Stola

Patttakandi sest nidur fyrir 6 min. géngu, slakar a i 2 mindtur og hvildarpls fundinn:

0. min: Hvildarpuls fyrir 6 min. prof Hvildarpuls:

Fyrirmaeli:
+ Ad ganga med j5fnum hrada, eins hratt og pu getur, i 6 mindtur, an pess ad hlaupa.
« bU verdur latinn vita med tveggja minutna millibili hvernig timanum lidur

0—2min: | Umferdir * : + metrar.
2 —4min: | Umferdir * : + metrar:
4 —6 min: | Umferdir * : + metrar: Lokapuls:

* 1 umferd = 16 metrar

batttakandi sest nidur ad lokinni 6 min. géngu =

7. min: (puls fundinn e. 1 min (+6 min)) | Pdls e. 7. min:

Nidurstada: | Heildarvegalengd (m) Metrar: m
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Appendix 3

Written consent from Multimodal Training Intervention: An Approach to
Successful Aging:

Upplyst sampykki, bodsbréf og upplysingar um rannséknina
R@ =

Radnamer:

Upplyst sampykki,
bodsbréf og upplysingar
um rannsoéknina

Likams- og heilsurakt aldradra

ihlutunarrannsokn til baettrar heilsu og betri lifsgazda

Hofudborgarhopur

Nafn: Kennitala:

Stadur.: Dags.:
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Boosbréf og upplysingar
um rannsoknina
) Likams- og heilsurzkt aldradra
Ihlutunarrannsékn til bzettrar heilsu og betri lifsgeda
Patttakendur ur Oldrunarrannsokn Hjartaverndar - Hofuoborgarhopur

Keeri ptttakandi April, 2008

Heilsufarsvandamal sem tengjast lifnadarhattum folks hafa aukist til mikilla omna 4 undanfornum
ammogmaxpvxsambandlneﬁnaulmakyxrsetnogahyggywlalmaumoﬂ)yngdeldn aldurshopa hér a
landi. Med pvi ad gera sér grein fyrmir lik astandi og heilsuf: lensk borga:aexaub\eldamaé
gripa til fyrirbyggjand: adgerda og um leid minnka likur a heil d 1 framtids

batttakendur i rannsékninni eru einstaklingar 70 ara og eldri ir Oldrunamannsokn Hijartaverndar.
Vidfangsefni rannsékmarninnar er ad kanna likamsastand pessa hops og finna ut hvort sértaekar adgerdir
sem studla ad breyttu mataradi og aukinni hreyfingu hafi dhnf a holdarfar. pol. styrk matar®di og
blodgildi hja eldri einstaklingum 4 sex manada rannsokmartimabili. Einnig 4 ad kanna hvort og hve vel
ihiutun hefur tekist pegar til lengri tima er m;a Pu verda sonm m=lingar endurtekmar ad sex og tolf

manudum lidnum hja thh hopum. Pa ok taka patt i 26 vikna (6 manada)
pjalfunaraztiun ad und: ling) aymlmpamnnsemtengdueruheﬂsufm
Iﬁalﬁmmaaﬂmerma félgmlabpol—ogstvrl fi undir 1 Zn inga prja til fjora
daga vikunnar auk pess sem patttakendur stunda s;alfstaéa gongupjalfun (polpjalﬁm) eftir fyrirfram
gefnum leidbeiningum.

Med bréfi pessu oska kendur fra K haskdla Islands, Haskola Islands og Hijartavernd eftir

sampykid pinu fyrir patttdku i rannsékninni sem muau standa yfir a aruoum 2008 til 2009.

Abyrgéarmadur r ol er Dr. Vilmundur Gudn professor og forstodulaelmir
rannsokmastddvar Hjartaverndar. Simi: 5351800. Netfang: v. gudnason@ hjarta.is
Ef pid hafid dhuga a ad taka patt i rannsékninni dskum vid eftir pvi ad pid kynnid ykiur verkpatti
hennar vel og hafid sidan samband vid abyrgd oknar eda adra kendur. Vid
einnig hafa samband 19 ykkur vegna upplysts sambyklds innan priggja daga fra mottdkn pessa brefs.
Patttaka ykkar er mjég mikilveg og koma ndéfn ykkar hvergi fram vid urvinnslu eda birtingu
rannséknarinnar. Farid med allar upplysingar sem trinadarmal.

Ef bu hefur spurningar um rétt binn sem batttakanda i visindarannsokn eda vilt hatta batttoku i rannsokninni
getur bi1 sniwd bér til Visindasidzanefndar, Vegmnula 3. 108 Reykjavik. Sime: 551 7100 og fax: 551 1444,

Undirskrift patttakanda

Dags.: Nafn:

Med bokk og kerri kvedju,

Vilmundur Guonason
Dr. Vilmundur Gudnason, professor

Adrir rannzakendur:
«Dr

professor vid K 2 Islands. Simi- 4803900. Netfang- erljoikhi is
« Dr. Sigurbjorn Ami dosent vid K askola Islands. Simi: 4803908, Netfang: samgnm@khi is
« Palmi V. Jonssor. dmml-hskoh lshnd.»oz!rf-og oldnmarlzkm’ Sum 55430410. Netfang: palmivj@landspitali.is
« Dr Anna Sigridur Olafsdottir, og lektor vid 2 Isdands. Simd- 5633015, Netfang- annasizgagikhi is
« Jamus Gualaugsson. M£d mhbmgm phd-pemioz nbjmh wid Kummhﬂoa Islands. Stmi- 8980786. Netfang: janus@khi is
« Elisabet Kristjnsdotr oz i vid K Islands. Smi- 8475212

« Sigurdur Om HS jalfani og mei vid askola Islands. Simi: 8650128
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S
Verkbattir rannsoknarinnar
Likams- og heilsurzkt aldradra

ihlutunarrg_mnsékn til beettrar heilsu og betri lifsgzeda
barttakendur ur Oldrunarrannsokn Hjartaverndar - Hofuoborgarhopur

Markmid rannséknarinnar, Likams- og heilsurakt aldradra - Thiunmarrannsokn il beetorar heilsu og
beni lifsgeeda. er ad kanna heilsufar og holdafar eldri ems1aklmga og tengs] pessara paﬂz vid hxeyﬁngu,

styrk og pol patttakmda Auk pess verdur d1 kad og ahrif fi: greindra atrida 4 breytur i
blodi. holdarfari og invef kannadar. Til ad avka vist gildi enn frekar verda upplysingar tengdar
vid firri meli o Olds oknar H)amvemdar Rannsoknin er unnin i nanu samstarfi

vid sufmémg Hjaﬂavemdar og lyf- og éldrunarlzlna a Landspitala — Haskolasjikrahusi.

Ollum patttakendum verdur bodid til fredsiufunda um goda lifshaetti og hollt liferni medan a rannsokn
stendur. Pa munu patnakmdur ekld purfa ad greida nem fyrir patttokn 1 rannsokminni. petta 4 jafnt vid
um ferdyr i mzli dknartima og adgengi ad heilswrakt og pjalfun. Visindasidanefnd og
Persomuvernd hafa sampyl:kt framkvamd rannsoknarnmnnar. Pid getid sampykit patttdku 1 6llum pattum
rannsoknarinnar eda adeins hiuta hennar. p.e. hafnad patttdku i polprofi og/eda blodpruf po sampykkt
sé patttaka 1 dérum mzlingum Pid getid akvedid hvenzr sem er og fyrirvaralaust ad hatta vid patttoku i
rannsékninni, ad hiuta eda Sllu leyti. og verdur pa upplysingum eytt um ykiur. Hafid pid einhverjar

eda ath dir er ykkur velkomid ad hringja i eink undirritadan. Deir adilar sem el
skxla mnupplysru sampykkx verda ekki patttakendur 1 rannsolninni.
Av b ok er fyrst og fremst pekkingarlegs edlis i peim skilningi ad ef

mhm:nambgerbrr verda jakvadar fyrir ihlutunarhép pa munu per upplysingar gefa visbendingar um til
hvada adgerda sé haegt ad gripa til ad baeta velferb og heilsu eldn aldurshopa. Abztta vegna patttoku er
ekla meiri en vid hefdbundna lelnisskodun og bl ok

Parttaka i rannsokninni felst i eftirfarandi 7 pattum:

1. A allra n=stu dégum vid hafa samband vid pig (patttakendur) og boda ykkur til m=linga
par sem meldur verdur blodprystingur, hed og pyngd auk bess sem ummal mittis og mjadma
verdur einnig malt og skrad. Hreyfiferni verdur mzld med einfoldu hreyfiferniprofi auk pess sem
1idleika verdur mzldur. Likamssamsetning verdur meld 1 sérstoku meliteki og blodsynt tekid og
melt.

Pol verdur malt med stédludu sex minitna génguprofi Styrhuverbmmzldmmebse{honmlbm

styrktarmalitelum annars vegar fyrir vodva fotleg cgja og hins vegar fy‘m gripstyrk 1 hondum

Fyllsta dryggis verdur gatt medan a profi stendur. Pa verda heil d lifsgedi konmd med

spurningalista.

3. Pu verdur bedinn um ad skrd mat og drykk i 3 daga strax eftir ad pessum mzlingum Iykur (lidur 1
og 2). Meta a magn a einfaldan hatt samlvemt leidbeiningum sem fylgja dagbok Haldinn
verdur kynningarfundur fyrir patttakendur um feduskraninguna adur en pid byr]xb ad skra og
rannsoknartimabil hefst. A fundinum 'veréur ®finga-og matardagbokum drexﬁ Unnid verdur ur
gognum med tohvuforriti R, ok i ingarfredi sem inniheldur isl grunn um
efnainnihald matvaela.

4. Dagleg hreyfing verdur mzeld med hrédunarmzelitzld semp:b munud bera a ykknr 15 daga. Tekid
er a sterd vid armbandsur eda 6rlitid starra og skrdir 1 minni allar hmeyﬁngar a hreyfingu. T2kid
verdur seft a belti um mittid eda a buxnastreng. Mikilvagt er ad pid skraid a sérstakt blad hvenzer
P10 erud ekdd med tekad a yldor ef pid einhverra hiuta vegna berid pad ekid allan timann. Eftir
fimm daga munum vid fa takin til baka hja yidar.

Rannsokn a lifsyni, blodprufa, er tekin eftir fostu fljotlega ad morgni hya Hjartavernd. Strax ad
lokinni blodprufu faid pid neringu (avaxtasafa og braud) eda nesti sem bid takid med yidaur sér ef
pid viljid pad frekar og sidan verdur ykkur ekid heim ef pid Oskid pess. Pid faid sérstaka
tilkynningu daginn firir blédprufuna og pid minnt 4 ad meeta fastandi til Hjartavemdar

=)

w
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Me=ling a likamssamsetningu. holdarfari og beinpéttni verdur meld i sérstdkn melitzld, Lunar
DXAG&amaméfymab lingin taki um 15 mindtur. P liggur a bekic 4 medan rannsélmin fer
fram og likaminn er skannadur. Mjdg takmérknd getstun fylgir pessari melingu.

7. Datttakendur 1 rannsokninni taka patt 1 26 vikma (6 manada) pjalfunaraztlun ad uad.
framangreindum melingum (Lidir 1-6 hér ad framan) Pjalfunariztlun er ma. folgin i iad @fa
styritar- og polpjalfun undir leidsdgn sérfraedinga prja til fjora daga vikunnar og stunda sjalfsteda
gongupjalfun eftir fyrirfram gefoum leidbeiningum Styrktar- og polpjalfun verdur stundud i
heilsurektarstodinni Metti 4 Selfossi auk pess sem géngupjalfun verdur stundud utandyra a arim
2008 i nalzgd pinnar busetu. Gengid er ut fra pvi ad pu getir séd pér fert ad meeta til patitolu 1 um
80% af aztludum pjalfunartima en einnig ad pu sjair pér fert um ad stunda sjalfstzda polpjalfun
samkvaemt fyrirfram akvedinni pjalfunar- og rannsokmarazthun.

Verkpaettir 1. 2, 3. 4 og 7 verda framkvemdir i heilswekt World Class-Laugum i Reykjavik

heilsurzktarstodinni Metti 4 Selfossi og ipréttahiisi Kennarahaskdla Islands ad Laugarvatni en

verkpattir 5-6 verda framlkvemdir i Hjartavernd. Holtasmara 1. Kopavogi og Heilbrigdisstofoun

Sudurlands a Selfosst. Rannsoknin hefur venid sampykkt af Visindasidanefnd og Persomuvernd.

U pplvst saml)\
Med

i, sem er a sérstokum blodum, sampykhr bt eftirfarandi patttoku:

b. Abtaka])anxpjalﬁmogpgalﬁmamatl\msemstenduyﬁn 26 vikur, sja 7. 1id hér ad framan.

c. Ad taka patt i peim m=lingum sem fram koma i lidum 1 til 5 hér ad framan.

d. Ao taka patt i iDXA-mzlingu sem er skyrdur it i 6. 1id hér ad ofan.

e. Adtaka ])att i gjof 4 blodsyni par sem i annad hvort vilt lata eyda hﬁwmmozupplysmgtm sja
A-hluta 1 upplystu sambykli og hér ad nedan eda leyfa ad vardveita pad i Lifsynasafni
rannséknaverkefna Hjartaverndar, sja B hluta i upplystu sampykld og hér ad nedan. Pu ert pvi
vinsamlegast bedinn um ad undirrita upplysta sambykkid og annad hvort A- eda B-hluta pess.

o Utskyring a A-hluta i upplystu sampykld
Med pvi ad undirrita sampykkisblad A lysir pu pvi yfir ad blodsynt fra per megi einungss nota til
peirrar oknar sem par er tilgreind. I pvi tilfelli yrdi lifsyni, erfdaefni og dulkdda sem tengdi
pig vid oknarnidurstdour eytt ad okn lokinni.

» Utskyring a B-hluta i upplystu sampylklki
Med pvi ad undirmrita sambykkisblad B. heimilar pt, i samwemi vid 4. gr. rg. 13472001,
abyrgdaradilum pessarar rannsoknar ad vardveita undir koda lifsyni og erfoaefmn ur pér i
Lifsynasafin Rannsoknaverkefna Hjartaverndar og ad pad megi nota til rannsokna sem hiotid
hafa umfj6liun og sampykki Personuverndar og Visindasidanefndar.

Lifsynasafn raunsoknar\'erkefna Hjartaverndar

Lifsynasafn R rkefna Hjartaverndar hefur hlotid nlskxlm leyfi fra Heilbrigdisraduneytinu.
Abyrg: dur safnsins er Dr. Vilnmndur Gud forstddulzknir Hjartavemdar, Holtasmara 1. 201
Kopavogi. Lifsynasafnid dur af blod .,’ pvagsymum. nmonvatnssyoum. fruomm og
erfoaefmssynum sem patttakendur { rannsoknum a vegum Hjanaxmdax hafa mhb ad lata zeyma til
frekan ok Markmid ok er ad leita orsaka og l=kminga vid sj jorn
er einnig heimilt sbr. 9. gr. laga nr. 110/2000. um lifsynasofn ad veita aégang ad lesymnnul notkunar
vid gadaeftirlit, adferdarproun og kennslu og mégulegt er ad Persd d og Visindasidanefnd geti

heimilad notkun lifsyna i 5drum tilgangi en tlad var peg,a: pau voru tekin enda meli brinir hagsmunir
med pvi og avinningurinn vegi pyngra en hugsanlegt chagradi firir lifsynagjafa eda adra adila. Syn: frd
pér ur pessan tamsolm verda po ekdd notud til annarra rannsolna nema med samradi vid abyrgdamann
1 innar. dur geta hven®r sem er fengid almennar upplysingar um hvada rannsoknir
eru stundadar hja Hjartavernd a heimasidu fyrirtekisins http://www hjartavernd is eda i sima 5351800.
Starfsreglur lifsynasafnsins eru lifsynagjafa adgengilegar.
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Upplyst sampykki
um parttoku i rannsékninni
Likams- og heilsurzkt aldradra

Ihlutunarrannsékn til bzettrar heilsu og betri lifsgeda
Rannséknarlidir 1 — 7

Nafn batttakanda Kennitala

Rannséknarlidir 1, 2, 3, 4, 5 og 7.: Hreyfifrzni, bol og styvrkur,

spurningalisti um matarzdi og lifsgz0i, dagleg hreyfing sem og mzling

batta i bleoi

Med undirskrift minni hér fyrir nedan votta ég vilja minn til patttoku i fyrstu fimm lidum
rannsoknar og ad mér hefur venid gefinn nagur timi til ad kynna mér efni pessarar
sampykkisyfirlysingar, 1idir 1. 2. 3. 4. 5 og 7. og fengid vidunandi svor vid spurningum minum.

Eg. undirritadur. sampykki patttoku mina i fyrstu 5 pattum og ptti 7 ofangreindrar
rannsoknar.

Sampykki patetakenda fyrir rannsoknarlioum 1, 2, 3,4, Sog 7:

Dags:

(undirsknift)
Rannséknarlidur 6: DEXA-mzling
Mea undirskrift minni hér fyrir nedan votta ég vilja minn til patttoku i 5. 1id rannsoknar og ad
meér hefur verid gefinn naegur timi til ad kynna mér efni pessarar sampykkisyfirlysingar. 5.
lidur um iDEXA-melingar og fengid vidunandi svor vid spumingum minum.

Sampykki patrtakenda fyrir rannséknarlio 6:

Dags:

(undirzknft)
Dagseming og undirskrift rannsakanda sem leggur yfirlysinguna fyrir:

Dags.: Nafn:
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Upplyst sampykki
um parttéku i rannsokninni
Likams- og heilsurzkt aldradra

Ihlutunarrannsékn til heettrar heilsu og betri lifsgeda

Nafn patttakanda Kennitala

Med undirskrift minni hér fyrir nedan votta ég vilja minn til patttoku i ofangreindri rannsokn
og ad mér hefur verid gefinn nagur timi til ad kynna mér efni pessarar sampykkisyfirlysingar

og fengid vidunandi svor vid spurningum minum

1 samremi vid 4. gr. 1g. 134/2001 veiti ég abyrgdaradilum pessarar rannsoknar leyfi til ad
vardveita blodsyni og erfdaefni ur mér i Lifsynasafni Rannsoknaverkefna Hjartaverndar undir
koda. Lifsyni ma nota til rannsokna sem hlotid hafa umfjéliun og sampykki Personuverndar
og Visindasidanefndar.

Sampykki patttakenda fyrir B-hluta:

Dags:

(undirskrift)

Dagsetning og undirskrift rannsakanda sem leggur yfirlysinguna fyrir og stadfestir ao edli
og filgangur ofangreindrar rannsoknar hefur verio kynntur fyrir ofangreindum einstaklingi
1 samreemi vio 1og og reglur um visindarannsoknir:

Dags.: Nafa:
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Upplysingar
vegna upplysts sampykkis fyrir patttéku i rannsékninni

) Likams- og heilsurzkt aldradra
Ihlutunarrannsékn til baettrar heilsu og betri lifsgeda

1. Med undirskrift undir upplyst sampykls stadfestir patttakandi pd dkvordun sina ad taka patt i
rannsokninni Likams- og heilsurekt aldradra— Ihlumnarrannsolm fil beettrar heilsu og beti lifsgawda
a vegum kanda vid K haskola Islands, Haskola Islands og sérfrmdinga 4 vegum
Hijartaverndar.

Patttakandi stadfestir a0 hafa lesid og skilid efnislegt innthald pessarar sampykkdsyfirlysingar og
vottar ad honum hafi gefist tmkiferi til ad kynna sér medfylgjandi upplysingar og verkbeetti
rannsokmarinnar. bar sem fjallad er um tilgang og framkvamd hennar. Ef Hjartavernd hefur ad geyma
upplysingar um patttalanda ur eldn gog ba er honum einnig ljost ad par upplysingar verda
einnig notadar til ad tengja vid nidurstddur rannsékma a lifsynum  Patttakandi hefur fengid tekifen til
ad spvqa nanar um pau atridi sem honum voru ekkd 1jos og hefur fengid vidunandi svér vid
spurningum sinum.

3. Patttakandi skuldbindur patttck sina pvi skilyrdi ad allar rannsGhnir sem kuana ad verda gerdar a
blodsynum eda Gdrum upplvsmgum um hann séu i samr@mi vid gildandi 16g og reglur nm
visindarannséknir 4 folki og ad rannsékmir og 61l medferd upplysinga uppfylli krdfur Persénuverndar
og Visindasidanefndar enda séu engar rannsoknir gerdar an sambykkis pessara adila.

4 Gexslaalag vegna patttdku i rannsékninni er samberileg vid pattirulega bakerunnsgeistun a Islandi i
10 ar. Nattoruleg bakgrunnsgeisiua er i Sllu okkar umhverfi. Hia kemmr frd himingeimnum
jardskorp og geislavirkum efoum i likama oldear. Pessi geishun er litil 4 Islandi og mmn minni enn

dar a Nordurlondu Pabskalemmghaﬁxhuga.aé(eknuullmulaldmspms(yﬁrSOar)
ba hafa sérfredingar i geislavoroum alyktad ad ahztta vegna geisladlags 1 rannsolminni sé minni
midad vid ef almennt pydi tekd patt. Midad vid pa geislun sem hér um r=dir er pad mat Geislavama
rikisins ad ahatta vegna patttoku i rannsékminni sé nyog litil, sbr. pad sem ad ofan segir.

5. Patttakandi stadfestir skilning sinn a edli petrrar dhattu sem er pvi samfara ad taka patt i

rannsokninni.

. Ad hafna eda heetta vio patttoku

Pér er i sjalfsvald sett hvort pu veljir ad taka batt i pessari rannsokn. Peir sem skrifad hafa undir
upplyst sampykid. hvort heldur A eda B hiuta yfirlysingarinnar, geta. h\enm sem et hafnad pamolm
og&eg:bsampykhsmnlbakaanskwmgaogannakhma fii geta jafi
farid fram a ad synum og upplysingum um pa sé eytt. H\omgt mun hafa abrif a pa medferd sem pu
h.lymr hja ok dilum Tilk um rsdgn Gr rannsokm og/eda lifsynasafninn skal koma
framfan vid dbyrg eda Visindasidanefnd. Peir sem hafna patttoku geta ekki farid fram a ad
aﬂexddar upplysingar, nidurstddur eda malingar sem ba pegar eru ordnar til og stafa fra rannséknum
a lifsynum beirra og /eda upplysingum. sé eytt. Slikt kemi i veg fyrir ad hegt veri ad stadfesta
fengnar nidurstédur og g=ti eydilagt fimir patttolu annarra.
. Ef pu befur spumingar vardandi rétt pinn sem patttakandi i rannsokninni getur pi snuid peér til
Visindasidanefndar, Vegmula 3. 108 Reylgavik Simu 551 7100, fax 551 1444,

Sampykisyfirlysingar em i tveinmyr eintékum og heldur patttakandi eftir 53ru etntakinu asam! eintaki af

upplysingabladi og baklingi um rannsoknina. Hitt eintakid vardveitir abyrg & innar.

Dr. Vilnmndur Gudnason.

=)

(=

~1

Vilmundur Guonason
Dr. Vilmundur Guadnason, professor
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R e

Upplyst sampykki
um patttdku i rannsékninni
Likams- og heilsurzkt aldradra

Ihlutunarrannsékn til bzettrar heilsu og betri lifsgzeda
Rannsoknarliour 5: Sampykkisblad A-hluti

Nafn batttakanda Kennitala
Mead undirskrift minni hér fyrir nedan votta ég vilja minn til patttoku i ofangreindri rannsokn
og ad meér hefur verid gefinn nagur timi til ad kynna mér efni pessarar sampykkisyfirlysingar
og fengid vidunandi svor vid spurningum minum.
Vid lok ofangreindrar rannsoknar krefst ég pess ad synum sem fra meér hefur verid safnad sé
evtt og ma hvorugt nota til annarrar rannsoknar en beirrar sem €g hef sampykkt hér ad ofan.
Jafnframt verdi koda sem gerir kleift ad rekja nidurstodur rannsokna til min eytt.

Sampykki patrtakenda fyrir A-hluta:

Dags:

(undirskrift)

Dagsetning og undirskrift rannsakanda sem leggur yfirlysinguna fyrir og stadfestir ao eoli
og tilgangur ofangreindrar rannsoknar hefur verio kynntur fyrir ofangreindum einstaklingi
1 samrcemi vio 16g og reglur um visindarannsoknir:

Dags.: Nafh:
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Upplysingar
vegna upplysts sampykkis fyrir patttéku i rannsékninni

) Likams- og heilsurzkt aldradra
Ihlutunarrannsokn til beettrar heilsu og betri lifsgeoa

- Med undirskrift undir upplyst sampykdd stadfestir batttakandi pa dkvordun sina ad taka pétt i
rannsokninni Likams- og heilsurcekt aldradra — Ihlutunarvannsokm til bettrar heilsu og beti lifsgeeda
a vegum kanda vid K haskola Islands, Haskolalslandsozserﬁaabmgaa\‘egum
Hjartaverndar.

2. Patttakandi stadfestir ad hafa lesid og skilid efnislegt innihald pessarar sampykidsyfirlysingar og
vottar ad honum hafi gefist tekifer: til ad kynna sér medfylgjandi upplysingar og verkpetti
rannsokmarinnar, bar sem fjallad er um tilgang og framkvemd hennar. Ef Hjartavernd befur ad geyma
upplysingar um batttakanda ur eldn gog ba er honum einnig ljost ad par vpplysingar verda
einnig notadar til ad tengja vid nidurstddur rannsokna a lifsynum. Patttakandi hefur fengid taekifen til
ad spyrja ninar um pau atridi sem honum voru ekkd 1jos og hefur fengid vidunandi svor wid
spurningum sinum.

3. Patttakandi skuldbindur patttoku sina pvi skilyrdi ad allar rannsékmir sem kunna ad verda gerdar a
blodsynum eda Srum upplysingum um hann séu i samremi vid gildandi 16g og reglur um
visindarannsoknir a folki og ad rannsoknir og 61l medferd upplysmnga uppfylli krdfur Persénuverndar
og Visindasidanefndar enda séu engar rannsoknir gerdar an sambykdkis pessara adila.

4. Geislaalag vegna patttoku 1 ok i er sambzerileg vid nattirulega bakgrunnsgeistun a Islandi i
10 ar. N:mumleg balmmmsgelshm er i ollu okkar umhverfi, Hiun kepmy fra himingeimnum
jardskorp og geislavirkum efimm i likama okkar. Pessi geishun er litil 4 Islandi og mua minni enn
annars\‘abara\loréwlondlmm Pad skal einnig haft 1 huga. aétdnmullmulaldtnspms(yﬁrw ar),
ba hafa sérfradingar i geislavérnum alyktad ad ahmtta vegna geislaalags i rannsokninni sé minni
mudad vid ef almennt pyd1 teld patt. Midad vid pa geislun sem hér um r=dir er pad mat Geislavama
rikisins ad ahastta vegna patttoku i rannsékninm sé myog litil, sbr. pad sem ad ofan segir.

5. Patttakandi stadfestir skilning sinn a edli peirrar ah®ttu sem er pvi samfara ad taka patt i
rannsokminni.

6. Ao hafna eda heertta vid patttéku
Pér er i sjalfsvald sett hvort pu veljir ad taka batt i pessari rannsokn. Peir sem sknifad hafa undir
upplyst sambpykld, hvort heldur A eda B hiuta yfirlysingarinnar, geta. h\'enz( sem er hafnad patttoku
oqdregxbsampykhsmhlbakaanskvmgaogannokklma fii kendur geta jafnfy
farid fram a ad synum og upplysingum um pa sé eytt. Hvorugt mua hafa ahrif 4 pa medferd sem pu
hiytar hja rannsoknaradilum Tilkynningum um Grségn tr rannsokm og/eda lifsynasafninu skal koma
4 framfen vid abyr eda Visindasidanefnd. Peir sem hafna patttokn geta ekda farid fram 4 ad
aﬂenddaxupplysmzar nidurstddur eda meelingar sem pa pegar eru ordnar til og stafa fra rannsélknum
a lifsynum beirra og /eda upplysingum. sé eyit. Slikt kemi i veg fyrir ad hagt veri ad stadfesta
fengnar nidurstddur og gaeti eydilagt fynr patttoku annarra.

. Ef bt hefur spumingar vardandi rétt pinn sem patttakandi { rannsolminni getur pi sniid pér il
Visindasidanefndar. Vegmula 3. 108 Reylgavik Simi 551 7100. fax 551 1444,

Sambykiasyfirlysingar eru i tveinmyr eintékum og heldur patttakandi eftir 53ru emmkmu asam! eintaki af

upplysingabladi og bekling: um rannsoknina. Hitt eintakid vardveitir abyrgd innar.
Dr. Vilnmndur Gudnason.

—

-1

Vilmundur Guénason
Dr. Vilmundur Gudnason. professor
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d‘ Radntimer;
A Upplyst sampykki

Sampykkisyfirlysing wm patttiku i rannsékninni
[E— Likams- og heslsurakt aldradra - thlutunarrannsékn nl betoar

heilsu og bent lifsgawda
Nafn patttakanda:
X, 14 b & .
Eg undimmd‘voduntsdur sampykk patoku mina i Gkn J Gubls iproteafroed
og dsogukennara hans. dr. Echings Johannssonar, de. Stgurtyoms Ama Amuh»m- og Pthu v
Jénssonar, 1vf- og Sldrunarlekms, 4 Likams- og heilsureekt aldradea ~ b Sk 1l b
heilsu og betn lifsgeda
Damaka min i rnansoknmm felst 1 pri 20 taka pan ok tkefn ! amtlun sem meér hefur

vend kwaat og 29 balda daghok um likams- of heilsurekt niina 4 rannsdknarmima Adur en mansékam
hefst mum g farn § nokkur profmalngar par sem athugud verBur heslsa min lkamleg fam,
likamssamsetmng, bempéttn op blodmnmbald skodad Auk pessa verda lifsged: metin og upplysingum
safnnd v aldue, kyn, biseto o flemn peett vem mér bafa vend kynnt. Dessy prof verda sidan endurrekin
i Jok 26 vikna bjalfunactima og sidan aftar 52 ik eftir 28 yalfunario ko

Emnig verdur lagt fyrir mug prof. heeyfifremprof. i upphafi pyslfusartima ul 2 meta bad hvort heilsa
min leyfi phmoky 1 pessan rannsdkn  Phlon V. JémsoaogOhﬁnb&Gmmm Ivf- og
oldrasarlekanr, muny fars yiir healsufarsupplysangas pintakenda og meta hvorn nselst s¢ med pdtmoku
oda ekke

Mer hefur vend 1yad ad ef slys verdur maandyrn, & wfingasiad rannsoknas, sem sem rekyn ma bemt nl
ghleysns rannsakanda eda vanbimadar ad emhvenu lens. or efiagastadur trvggdur fynir sliku. Eg er
annars med ouins exgn (rYgggy of A exgin abyrgd vid »fingar

A\Wo;"cblm;mﬁuum&nmhhwnbmobmm Méx ex 1j6s2 ad ég get
hvenes sem er dregid partoku mina | mansoknm tl baka da allm eftemila af halfo kenda Eg
gen mer grem fynr ad allar upplysingar sem safnod verdur saman vegna rannsoknanmmar verda
gevmdar og notadar il Vinsy Vid mduessodur Eg samnpykka 00 mdurstddur rannsdknar megs tengja b
skeir Hjartaverndar, svo og sitkmksrd og ad geyma megs svn/blodvokva (plasma) sem sér sym tl
seun tima

Fand verdur med allar upplysmgar sem trunadarmal og per verda ekla persa: legar i
mdurstodum. hm&mambmbkvﬁ\'-nﬂuﬁumﬁhnnﬂmm‘mmﬂkmsm
send 1l Personuverndar

B M At sparmiegar won pore piw rone parmadioad? { visindaranusoln @00 Wit ey Moy § ramgobanng gener
i par ol Vismdasidangtadar, Feguwle 3, 108 Rtk Sime. 352-7100, fac: $31-1444

Stadur og dags
Undursknft

Serfrmbmgur og reascshessher Serfrutioger o Druc R handi
Pikne V. Recn, M of Slomsacialan Dr Diliager Tebamninon, pridesoor K Jurwn Gredbgy o 3 T ednabmdapn
Se= 53435410 Sam 3371115 Sizme. ESE0735
Netlug pakea) elasd guiad = Natfg efwilhd s Netfueg jasssiihb s
Dy Anss Segndex (labdons. sanzgetudzgar nwhu—-—.m
S 563 3915
Yethag waoagprdbte n )ﬁlh. T A
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Appendix 4

Written consent from Multimodal Training Intervention: An Approach to
Successful Aging:

Sampykki Visindasiéanefndar

o=
Kennarahiskoli fslands, {prottatredasetur, ViSINDASIDANEFND
l.,:n.ngnrval(n . Veamule 3, 108 Reykjuvik,
Erlingur Johannsson, prifessor
Laugarvatni Simi: $51 7100, Befsimi- 351 1444
840 Laugarvatn nctfang vsmdasidinelnd @vsn siris

Reykjavik 1. april 2008
Tilvisun: VSNb20USG30014/03-1 N¢ altnenn rannséknar umsokn/BH/~—

Vardar: 08-071-S1 Likams- og heilsurzekt aldradra-, ihlutunarrannsokn til baettrar heilsu 0g
betri lifsgaoa.

Visindasidanefnd pakkar svarbréf bitt, dags. 31.03.2008 vegna édursendra athugasemda vid
ofangreinda rannsoknardtlun sbr. bréf nefndarinnar dags, 18.03.2008. i bréfinu koma fram svor og
skyringar til is vid ath dir Visind fdar og pvi fylgdu ny og endurbett
upplysinga- og sampykkisbréf til patttakenda rannséknarinnar.

Fjallad hefur verid um svarbréf pitt og dnnur innsend gdgn og cru pau talin fullnzegjandi,
Rannsoknardztlunin er endanlega sampykkt af Visindasidanefnd,

Visindasidanefnd bendir rannsakendum vinsamlegast 4 ad birta VSN tilvisunarnimer
rannsoknarinnar par sem vitnad er { levfi nefndarinnar { birtlum greinum um rannsoknina. Jafnframt
fer Visindasidanefnd fram 4 ad fa send afiit af, eda tilvisun i birtar greinar um rannsoknina,
Rannsakendur eru minntir & ad tilkynna rannsoknarlok til nefndarinnar

Med kvedju,
f.h. Visindasidane fndar,

a o
Ko S Y hostes b8 r-

Laura Sch. Thorsteinsson, starfandi formadur
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Appendix 5

Written consent from Multimodal Training Intervention: An Approach to
Successful Aging:

Spurningalisti sem tengist upplysingum fra patttakendum um neeringu

R © @ miar

Radviner

Likams- og heilsuraekt eldri aldurshéopa
Intutunarrannsokn til basttrar heifsu og betri lifsgmda

Dagbokin

- HOFUPBORGARHOPUR -
1. - 8. vika

o Kari pétttakandi
Urskyringar vegna skrdninga 3 biaifun i dagbok

© Dughegn shoal sard evgin Pydifum oo O koshr of samiwnim! syrshiomi d ths. £ oG 5 raegt o a0 shrd il og Det! yar dagrn
63 $hr3 FE | lok dogsns. S4niEhom af Skranngum m 53 3 naesie 0pou. SKInngatlac T g oF 3 5is. § 09 T og 3 NSy
blatsitum

Utskyringar vegna skraninga & naeringu I dagbok

®  Doghegn snsl shrd meyaly smtanns imodviey | skommdien Smgl ar a0 shrd bl 0 DOy Gagrm o shrd ofF | ks Sagans

Hvad er 1 skammiur mikid?

L8l | Dvitamin = Ef iysi / Doviiamin er 08 b3 & Srossad | redm (4]

Avextir = Eine mooalsiie dviiohr 003 1/2 3 af PuITreoum vdetum 000 1 O o DGrSHenduan dviatum

Grmemeti = Eitl mecalsion i (75-100g) €03 1 01 af S00ns grnimet] 600 2 @ af hids grasumet

Grom hoen = En Benesd 0da 12 ea 2 €00 Y S f dsywruda

koM e & oo £04 Ittipndl

MEin = gzml'£=;ajmm$%;m£;tW(mﬂ—
ostasseya) eda | di af kot

Vatn = nglas Menja y [l - 200

Deoere

K00 T SAgee & vl a0 5 881 sl 0g hafragrant med PR, MR ks e i sat een benana, | Ia0nge s dor e groft romstyAe|

it ool g 1 bt g 1 doe A JOgurt. Siodepts Lk Dt bt (PSINCIS TOORALY 08 (2 3atdar) ed Rk, | Ky ThSsaston of soded o mmeeell

Sers Pabar wrn 05 1 103 A @hdimuare SO INED mir Varreighan sied llamt illlbunnt sub 57 B0 of velte B pleguatingae

Hournig sha de radur potta nn? :

L] [

oum L 7 Ot ( X l

Mont shaveres | Aveas [}

XA ats | (. ;- U

e [ e ] |

ks sharrte | ves r_wes | - -
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Appendix 6

Appendix 6

Written consent from Multimodal Training Intervention: An Approach to

Successful Aging:

Likams- og heilsursekt eldri aldurshépa
Ihlutunarrannsékn til baettrar heilsu og betri vellidunar

fingaazetiun |

AEfingaaaetiun | og Il i likams- og heilsureekt (fyrir 26 vikur)

Styrktarpjaltun
Nan
¢ ’
| Minutapr | Gofudspr | MSebadagor | Peeeecegur Powodags Lagarag Suwsage |
Sengaantn et s Zatums et ericats Zatums
Pt Fredeatos Fgosto

Upptetun: 10-12 min - HEad uop & gONgy- 0 MEm@ae, NOK 033 Hinum Poltsh jum

AZaipatar 20-00 min.: Styrkiarbjaliun i tekjasal

Nduriag: 10 min: Gengld rilega Wun. 2ygr 3 holstu vddvahdpum sidhum

arvonen-Somniian. 220 - akwr - v idadis « tole » Mg (D.5) = IvIapis « SO Rnamus

2e- - = - X0+ -
Sppastann Da
Bddtananbus 1 lrl2]a]ls]slalals]|s]e
- e |t
Hisupabrand’ | Skidawes® | 190/
Annsd 2531263
Lipphitum [10-15 misg (mis) |
A A LN
Al - Wi hmived) — (Speed ) JA0 145
Aketd - Balfunarpuls sien e ue |uz
Endumant - Dol froin) 0 |1
20 - - - X0 ____+ -
Pol. og uppheunartaki
Sueniarn Dagsetnmpgar
Bitanarvie 7 7 (-] 8 P 9 10§ 10§ b1 ey )12 )]s

Hiaupaband” | Skidavi’ 1 140 |
Annad

Lpehitun (10, 15 mie smiry

AEngaketun § yed) (program)

= Hrad - Amihist)

| Aot — POAIpGls e o
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JCELARN
Styrktarpjalfun
- HRADBRAUT -

Vikur Nr 1 1 2 2 3 3 4 4 3 5 [ 6 T
Dagsetning

Afingar Mr |RM | =ndur | 110 | 100 | 210 | 2010 | 2612 | 2012 | 2012 | 2%12 [ 2x12| 2x12 | 2x14 | 2x14 | 2x14
Kvidvadvar

12345 6789 101112 Byngd

0000000000 O O

Tvihafai

12345 67809 101112 Byrgd

00O0DQ 00000 O O

prihafai

123245 68788 101112 byngd

0000000000 O O

Fotarétta (leri framanvert)
12345 6789 101112

B d
0000000000 O O i

Kvidvodvar
12345 6780 101112
Q0QOO Q0000 O O

Byngd

Bakvodvar
12345 6788 101112
[ e]

bymgd
000000000 O i

Axlapressa
12345 67809 101112 Byngd
0000000000 O O

Briostvodvar
12345 6780 101112

Byngd
Q0QOO Q0000 O O s

Fotheygja (leri aftanvert)
12345 6789 101112 bynga
0000000000 O O

Hnébeygja og hnérétta

12345 67809 101112 Byngd
0000000000 O O

Bakvodvar

12345 67809 101112 Byngd
C0QOoOC00Q0 0 O O

Fotapressa —

Kvidvodvar

X Likarms|
[Legid, cinbogar | gotfi) pymgd
Bakvodvar
Liams|
{Lagit, fatur be: pyngd
Fotrétta (stik — hagrivinstri)
12345 6780 101112 Byngd

0000000000 O O

Fotheygja (stok — hagrifvinstri)
12345 6780 101112 —
00000 00000 O O

Undirbaningur
1x10: 1 hringur — Lyftid 10 sinnum i hwert skipti — Hyilid (virk hyild - teygja 3 vidvahdp) - Neesta efingatask
2x12: 2 hringir — Lyftid 12 sinnum i hvert skipti — Hwilid (virk hvild — tzygja 3 vidvahdp) — Nasta sfingatesk

Uppbygging fyrir vidvapol X X
2x12-18: 2 hringir — Lyftid 12-18 sinnum i hvert skipti — siustu 2-3 skiptin eru nokkud erfid
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Warig Class
JCELARY
Styrktarpjalfun
- HRADBRAUT -

Vikur Nr T 8 8 9 9 10 10 11 1 12 12 13 13
Dagsetning
AEfingar Nr | RM | Endur. | 2x14 | 2x14 | 2w14 | Hvild | Hvild | 2x16 | 2x16 | 2¢16 |2=16| 218 | 2x13 | 2x13 | 218
Kvidvoddvar
12345 6788 101112 Bynga
00000 Q0000 O O
Tvihofai
12345 Ta88 101112 Bynga
00000 Q000 O
Prih&fai
12345 6789 101112 Bynga
00000 Q0000 O O
Fotarétta (leri framanvert)
12345 6788 101112 Bynga
Q0000 00000 O O
Kvidvadvar
12345 6789 101112 Bynga
00000 00000 O O
Bakvadvar
12345 6788 101112 Bynga
0000 Q0000 O O
Axlapressa
12345 6789 101112 Bynga
0000 00000 O O
Briostvodvar
12345 6788 101112 Bynga
00000 00000 0O O
Fotbeygja (l2ri aftanvert)
12345 6780 101112 Byngd
00000 00000 0O O
Hnébeygja og hnérétta
12345 6780 101112 Byngd
00000 00000 0O O
Bakvodvar
12345 6780 101112 Byngd
00000 00000 0O O
Fotapressa Byngd
Kvidvodvar

i Likams-|
[Legid, oinbogar i gbifi) pyngd
Bakvodvar

Likams-

{Legit, fastur beygdar - mjadmaiyia Ervnigd
Fotrétta {stok — hagrilvinstri)
12345 6788 101112 byngd
00000 Q0000 O O
Fotbeygja (sték — hagrifvinstri)
12345 6788 101112 Bynga
00000 00000 O O

Undirbdningur . i
i 1 hringur — Lyftia 12 sinnum i hwert skipti — Hwilid {virk hvild - teygja 3 wi8vahdp) — Neaesta sfingatask
2 hringir — Lyt 12 sinnum i hvert skipti — Hvilid (virk hwild — teygja 3 vidvahop) — Neesta sfingatesk

Uppbygging fyrir védvapol ) X
2x15-20: 2 hringir — Lyftd 15-20 sinnum i hvert skipti — sidustu 2-3 skiptin eru nokkud erfid
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. Likams- og heilsuraekt eldri aldurshopa
Ihlutunarrannsokn til baettrar heilsu og betri vellidunar

Efingaazetiun 11
Styrktarpjalfun

Upphitun: 10-12 min. : Hitad upp & géngu- og hiaupabrettum, hjoli eda 6drum poitsskjum

Agalpattur: 20-80 min.: Styrktarpjalfun i te=kjasal

Nidurlag: 10 min.: Gengid rolega, lidkun, teygt 3 helstu védvahopum, sidkun

Karvonen-formilan: 220 — aldur — hvildampils = tala x 3lag (0,5) + hvildarpdls = Dolpjalfunarpiis
20- = = = X0, + =

bol- og upphitunartaki

Synishorn Dagsetningar
bjatunarvikur 14|14 | 15|15 | 16| 16 | 17 |17 | 18|18 | 10| 10 | 20
Hlaupaband' / Skidavél I il | [ 1 | oy
Annad Z
2532683
Upphitun (10-15 min) (min) 10 |12

Afingadmtiun & t=ki (Program) | M| M

Alag — Hradi — (Speed) (kmvkist)| 4.0 |45

Akefd — bjdlfunarpils minner | 110 | 112

Endurheimt - Pol (min) 20 | 20
220- 2 - = X0, + =
Pol- og upphitunartaeki
Synishorn i
bjalfunarvikur 20 | 21 |21 /22122 |23 [23)|24|24]25)|25/|26/26
b | sk

Hiaupaband' / Skidavél® / Hjol |
Annad 25.328.3

Upphitun (10-15 min) (min) 0 |12

Afingad®tun 3 teeki (program) | M | M

Alag — Hradi — Speed (kmikist) |40 [45

Akefd — bjdlfunapils minner | 110 | 112

Endurheimt - Bol (min) 20 |20
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Worid Class
FCELARN

Styrktarpjalfun
- HRADBRAUT -
Vikur Nr 14 14 15 15 16 16 17 17 | 18 18 18 19 20
| Dagsetning
210 28 | 28 | 2x8 | 2x8 2010 | 2x10 | 2x10
HEfingar MNr |RM | Encur. [ RM RM [ RM il RM | RM | RM
Kvidvadvar
12345 6788 101112 myngd
00000 Q00000 O O
Tvihofai
12345 Ta8 101112 Bynga
00000 00000
Prih&fai
12345 6788101112 byngd
00000 00000 O O
Fatarétta (l2ri framanvert)
12345 67808 101112 Byngd
00000 00000 O O
Kvidvodvar
12345 67805 101112 Byngd
00000 00000 O O
Bakvodvar
12345 67808 101112 Byngd
0000 Q0000 O O
Axlapressa
122345 6788 101112 Byngd
00000 Q0000 O O
Briostvaavar
12345 6788 101112 Byngd
00000 Q0000 O O
Fotbeygja (leri aftanvert)
12345 6788101112 bynga
00000 Q00000 O O
Hnébeygja og hnérétta
12345 6788 101112 byngd
0000000000 O O
Bakvodvar
12345 67808 101112 Byngd
00000 00000 O O
Fotapressa bynga
Kvidvodvar
. Liams-|
{Legid, oinbogar i goifi) pyngd
Bakvadvar
Liams-|
{Lagit, fafur bayndar - mjaimayia prynigd
Fotrétta (stok — hagriivinstri)
12345 67806 101112
0000000000 O O byngd
Fatbeygja (stok — hagrifvinstri)
12345 67805 101112
00000 00000 O O bynga

Uppbygging fyrir vidvamassa (6-10 skipti)
10RM":

Lyftid 10 sinnasm, sidastu 2-3 skiptin eiga ad vera erfid
Ef pidi getid lyft pyngdinni i 10RM 11-12 sinnum pa vinsamlegast pyngid um 2,5 kg eda satiid einn takka inn.

tur fyft einu sinni (ekki ofta
sidan pyngdaralagid fundié o.s.frv. (skrad i hwitu reitina)
byngd sem i getur lyft 10 sinnum en ekki oftar, BRM getur pd Iyft 8 sinnum en ekki oftar o.5.frv.

Tekni: Lyfta pyngd af krafti & 1 sek. + faera pyngd (163) rolega til baka & 2 sek. (halda & moti)

*{RM: Eitt RM er si pyngd sem
a
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Worid Class
ZCELAN

Styrktarpjalfun
- HRADBRAUT -

Vikur Mr 20 | 21 | 21 | 22 | 22 | 23 | 23 | 24 |24 | 25 | 25 | 26 | 26
Dagsetning

2x10 | 2x8 | 2x8 | 2x8 | 2x8 | 2x6 | 2x6 | 2w6 | 2x6 | 2xB | 2xB | 2xB | 2xB
AEfingar Mr |AM|=ncur.| RM | RM | RM | RM | RM | RM | RM | RM ([RM | RM | RM | RM | RM
Kvidvodvar
12345 6788 101112 Byngd
o0Q0C0O 0O CO0 0O O O
Tvihofai
12345 6788 101112 Byngd
00000 00000 0 O
prinGfai
12345 67808 101112 Byngd
00000 00000 0O O
Fotarétta (leri framanvert)
12345 67808 101112 Byngd
00000 00000 0 O
Kvidvodvar
12345 6780 101112 Byngd
00000 00000 0O O
Bakvodvar
12345 6780 11112 Byngu
00000 Q00000 O O
Axlapressa
12345 6788 101112 byngd
00000 0Q00OCO 0O O O
Brjostvadvar
12345 6788 101112 byngd

00000 00000 0O O

Fotbeygja (leri aftanvert)
12345 6788 101112 Bymga
00000 Q0000 O O

Hnébeygja og hnéretta

12345 67889 101112 pynga
00000 CO0CO0O O O O
Bakvadvar
12345 67889 101112 pynga
o000 0O 00000 O O
Foatpressa —
Kvidvaodvar
. Liams-|
{Legid, oinbogar i godfi) pymod
Bakvodvar
Liami|
[Legrt, fetur baygdar - miatmayts pymod

Fotretta (sték — hagrilvinstri)
12345 6780 101112
00000 00000 O O Dynga

Fotheyagja (stok — hagrilvinstri)
12345 6780 101112
0Q000Q 00000 O O Pynga

Uppbygging fyrir védvamassa (610 skipti)
10RM":

Lyftid 10 sinnaum. sidustu 2-3 skiptin eiga ad vera erfid
Ef pid getiéh lyft byngdinni i 10RM 11-12 sinnum pa vinsamlegast byngid um 2,5 kg eda s=4id einn takka inn.

*1RM: Eitt RM er =0 pyngd sem

Uit fra 1AM {
« 10R

tur Iyt einu sinni (ekki oftar) = 100% (=kr3d | griu reitina)
idan pyngdaralagid fundid . B0%, 70% o frv. (skrad
u pui sl pyngd sem bl getur lyft 10 sinnum en ekki oftar, BRM getur pd lyft 3 sinnum en ekki oftar o.s.fre.

Tekni: Lyfta byngd af krafti & 1 sek. + faera bynagd (10a) rolega til baka a 2 sek. (halda a moti)
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Appendix 7

Written consent from Multimodal Training Intervention: An Approach to
Successful Aging:

Heilsutengd lifsgeedi: Spurningalisti

annsedamriGom T

Heilsutengd lifsgaedi

Likams- og heilsura'kt aldradra
Ihiutunarrannsokn til beettrar heilsu og betri lifsgaeda

Naln

Kemitala
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HEILSUTENGD LIFSGADI

Vid mat G drangri medferdar skiptir mestu mali hvernig sjiklingum lidur adur en hin hefst og
hvort melferdin hefur bett pad sem kalla md heilsutengd lifsgeedi. Pau getur enginn metid betur en
einstakiingurinn sjdlfier. Svo ad unnt sé ad meta drangur medferdarinnar er naudsynleg! ad hafa
sambarileg gégn i sjikraskrd. Bvi bidjum vid pig ad svara eftifarandi spurningum mina med bvi
ad dekija hringina med bijanti eda skrifa & linurnar, eftir pvi sem vid a hverju sinnl. Mikilvegt er
ad Gllum spurningum sé svarad.
Aldur: dra
Kyn: O  kar
O kona

1. begar i heildina er litid, finnst pér heilsa pin vera:

O slem

O pokkaleg

O goo

O mjog god

O  framirskarandi

LR . Y N B
0000000000
0000000000

2. Varstu med verki sidastlidnar fjorar vikur og ef svo var, hve mikla verki?

mjig mikla
mikla

pé nokkra
litla

mjdg litla
enga

000000

3. A8 hve miklu leyti hefur andleg eda likamleg heilsa bin takmarkad félagslega umgengni bina
vid folskyldy, vini, nagranna ¢da adra hopa, sidustu fjérar vikurnar?

mjdg mikid
toluvert

bd nokkud
svolitid
alls ekkert

00000

4. Hversu hress og formikil(l) hefur pi verid? (sidastlidinn manud)

alveg kraftlaus og uppgefin(n), 61l orka biin
mjdg brotlitil(l) og dauf{ur) flestum stundum
yfirleitt frekar protlitil(l) og dauf{ur)
krafturinn { mér hefur sveiflast thluvert

oftast nokkud hress og krafumikil(l)

mjog hress - full(ur) orku

000000

184



Appendix 7

Hversu gleymin(n) befur bt verid? (sidastlidinn ménud)

Q0000

mjig mikid
toluvert

pé nokknd
svolitid
alls ekkert

Eg hef verid nidurdregin(n) og leid(ur) (sidastidinn mdnud)

000000

alitaf

yfirleitt

talsvert oft
stundum
einstoku sinnum
aldrei

Hefur pa verid svo hryge(ur), kjarklitil(l), vonlaus, eda haft svo morg vandamdl & pinni
konnu ad pi hafir velt fyrir pér hvort allt vaer tilgangslaust? (sidastidinn mdnud)

000000

afskaplega, ég hef verid ad gefast upp
mjig

p6 nokkud

dalitid, ndg til ad trufla mig

orlitid

alls ekki

Hefur pér fumdist pt vera virk(ur) og prottmikil(l) eda dauf(ur) og svifasein(n)? (sidastlidinn
ménud)

000000

mjbg dauf{ur) og svifasein(n) alla daga
yiirleitt dauf{ur) og svifasein(n)

frekar dauflur) og svifasein(n)

frekar virk(ur) og brottmikil(1)

yfirleitt virk(ur) og préttmilil{l)

mjog virk(ur) og prottmikii(l) alla daga

Hefur i verid afsioppud/afslappadur og rélegur eda trekki(ur), spennt{ur) og eins og
fest(ur) upp 4 prad? (sidastlidinn mdnud)

000000

verid trekki(ur), spennt(ur) og eins og fest(ur) upp a prad allan manudinn
Oftast nzr verid trekkt(ur), spennnt(ur) og ¢ins og fest{ur) upp & prad
viirleitt trelckt(ur) en hef stundum getad slappad af

viirleitt afslppud/afslappadur en stundum dalitid trekkt(ur)

oOftast nar verid afsloppud/afslappadur og rdleg(ur)

verid afsloppud/afslappadur og rdleg(ur) allan ménudinn
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10.  Hefur pi verid kvidin(n), shyggjufull(ur) eda { gedshreringu? (sidastlidinn mdnud)

afskaplega - upp ad pvi marki ad vera veik(ur), eda nzrri pvi
mjog svo

bé nokkud

svolitid - nog til ad angra mig

dalitid

alls ekkert

000000

11, Eg hef verid i tilfinningalegu jafavagi og drugg(ur) med mig (sidastidinn mdnud)

aldrei

einstdku sinnum
stundum
talsvert oft
yfirleitt

alltaf

000000

12.  Hvemig metur pi heilsufar pitt?

sleemt

semilegt

gott

mjog gott

geeti ekki verid betra

00000

13, Kemur heilsa bin { veg fyrir ad pu getir sinnt vinnu pinni, skola ¢8a heimilisstorfum?

O  j&, og hefur gert pad i meira en 3 manudi
O j4, og hefur gort pad i 3 manudi cBa styttri tima
O e

14, Setur heilsan bér einhver takmdrk nina vid ad vinna midlungi erfid verk, t.d. feera til
hisgogn, ryksoga eda bera matvalapoka inn eftir verslunarferd?

O ji, hiir mér miki3
O  ja, hair mér svolitid
O nei, hair mér elkert

15.  Heilsa min er mjog g6d

Srugglega rangt
ad mestu rangt
veit ekki

ad mestu rétt
drugglega rétt

Q0000
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Hve langan tima sidustu fiérar vikur fannst bér b vera full(ur) af lifsprotti?

000000

aldrei

litinn hluta timans
nokkurn hluta timans
drjligan hluta timans
meiri hluta timans
allan timann

Hve langan tima sidustu fjérar vikur hafdir b nega orku?

000000

aldrei

litinn hluta timans
nokkurn hluta timans
drjugan hluta imans
meiri hluta timans
allan timann

Hve langan tima sidusty fjorar vikur hefur pi verid nidurdregin(n) og leid(ur)?

T 000000

Q00000

allan timann

meiri hluta timans
drjiigan hluta timans
nokkurn hiuta timans
litinn hiuta timans
aldrei

ve langan tima siBusty fjérar vikur hefur pi verid vonlaus um framtidina?

allan timann

meiri hluta timans
drjiigan hluta timans
nokkurn hluta timans
litinn hfuta timans
aldrei

Merktu vid pad svar sem pér finnst eiga best vid pig.

Hafbir pi 6paegindi sidastlidna viku ad medtdldum depinum { dag vegna pess ad pu:

20.

21,

varst dapur (dapur)  alltaf oft stundum sjaldan
o] O ®] O
attir erfitt med alltaf oft stundum sjaldan
ad sofna o] o] o 0]
attir erfit med ad  alltaf oft stundum sjaldan
einbeita pér (o) (o) o O
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Dekktu pann hring sem lysir pvi best ivernig vidkomandi fullyrding ¢ vid um pig stbastlifna viku ad
medtdldum deginum ! dag.

23. Likamleg liSan min er: o] (6] o O o]
slem 260

24, Mér finnst ég hafa o (0] (e} (o} (o]
stjorn 4 1ifi minn slema g00a

25. Eggetlitio endanésaman O (0] O (e] (@]
illa vel

26. Iig hef ahyggjur af (0] 0 O O (0]
fjarhag minum miklar itlar

27. Egsef O O o} O O
illa_ vel

Vinsamlega svaradu spuaningum 28 - 32 med pvi ad merlja vio eina t6lu & hverjum kvarda.
Leggdu mat pitt d skalann fra: 1= mjog éanegdur il 10= heest dnegdur

28.  Ertudnegd(ur) med lif bitt eins og bad cr i dag?
(0] o] o] O (o] (@] O

O O O
1 2 3 4 5 6 7 8 9 10
mjog Ganagd(ur) hast dnzgdur)

29, FErtu dnzegd(ur) med heilsu pina cins og hin er { dag?
o O O o O O O (o] O O
1 2 3 4 5 6 7 8 9 10
mjig 6anegd(ur) hasst dnagd(ur)

30. Ertu dnegd{ur) med félagslega stédu pina eins og hin er { dag?
O O o O o O O O
1 2 3 4 5 6 7 8 9 10
mjog danepd(ur) haest anaegd{ur)

31. Ertu aneed(ur) med fristundir pinar eins og par cru i dag?
O O O O O O O O O O
1 2 3 4 S 6 1 8 9 10
mjg danzegd(ur) heest dnagd(ur)

32, Hvemig lidur hér i dag?
O O (e}

1 2 3
mjog illa mjog vel

O o o 0O O O o
4 5 6 7 8 9
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Appendix 8

Written consent from Multimodal Training Intervention: An Approach to
Successful Aging:

Meelingar: Matardaghoék - briggja daga skraning

ko ®

Radnumer:

Matardaghdk
- briggja daga skraning-

vegna rannsoknannnar
i Likams- og heilsurazkt aldradra
Ihlutunarrannsokn til basttrar heilsu og betri lifsgaeda

Héfudborgarhdpur

Ageaeti patttakandi!
Til ad vid faum sem nakvaemasta mynd af mataraedi pinu viljum vid bidja pig ad skra
nidur a eins nakvaeman hatt og pu getur alit sem pua bordar og drekkur i prja daga.

P getur ANNAD HVORT valid ad skra fra fimmtudegi til laugardags EBA sunnudegi til
og med pridjudags, en mikilvaegt er ad petta séu prir samfelldir dagar. /AEskilegt er ad
skra alla neyslu jafnédum pvi pad kemur i veg fyrir eitthvad gleymist.

Gaettu serstaklega ad pessu vif skraninguna:

Klukkan hvad var bordad.

Lystu tegund — til daemis med pvi ad skrifa merki framleidanda eda tilgreina ef um
heimagerda rétti var ad resda.

Lystu magni — hér ma notast vié gromm, stykki, rimmal (dl, cl, 1) eda
heimiliseiningar, p.e. gos, bolla, {sk, msk.

Ekki gleyma ad skra ef pu faerd pér oftar en einu sinni & diskinn.

Skradu alla drykki, lika vatn og afenga drykki.

Mundu eftir ad skra beetiefni s.s. lysi eda fidlvitamin ef p( tekur slik.

Hvemig er braudid smurt? Tegund og magn

Alegg a braudinu og groft eda fint braud (gjaman merkid)

Tegund mjolkur og mjolkurvara — t.d. nymjdlk, Iettmjolk, fiormjolk...

Sykur og mjolk i kaffi eda te

pegar um heimagerda rétti er ad reeta er seskilegt ad gefa lauslega uppskrift, s.s.
hvernig feiti er notud vié matargerd og hvad for i réttinn asamt hiutfélium.

Skra allt medlati med mat, par & medal sdsur.

Ef pu hefur frekari spumingar er pér velkomid ad hafa samband vid Sondru Jonasdottur,
iprottafraeding og MSc-nema, sem sér um pennan hluta rannsoknarinnar.

sandjona@khi.is, simi: 865-0774.

Gangi per vell

Nafn patttakanda:

Kennitala:
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Dagur:

(dagsetning og vikudagur)

Klukkan

Hvad bondad og drukkid

Tegund/merki

Uppskriftir og athugasemdir:
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Dagur:

(dagsetning og vikudagur)

Klukkan

Hvad bordad og drukkid

Tegund/merki

Uppskriftir og athugasemdir:
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Dagur:

(dagsetning og vikudagur)

Klukkan

Hvad bondad og drukkid

Tegund/merki

Uppskriftir og athugasemdir:
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