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Laeseguide

Denne fysioterapeutiske anbefaling har til formal at samle og formidle den nyeste viden om
styrketraening som intervention til forebyggelse og behandling af funktionstab hos =ldre med

udvalgte geriatriske tilstande.

Anbefalingen er udarbejdet med fokus pa klinisk anvendelighed for fysioterapeuter og bygger
primeert pa eksisterende forskning fra systematiske reviews og metaanalyser. Anbefalingen er ikke
en klinisk retningslinje, men en evidensbaseret sammenfatning, hvor der, nar litteraturen ikke
muligger precise dosisanbefalinger, gives et forsigtigt bud pa bedste praksis understgttet af

relevante faglige anbefalinger (s, »s).

Rapporten indledes med en baggrund, der beskriver den demografiske udvikling og de
aldersrelaterede @ndringer i muskelmasse, muskelstyrke og funktion, som gger risiko for
funktionstab og tab af selvhjulpenhed. Her introduceres samtidig rationalet for, at styrketraening bgr
betragtes som en central indsats i fysioterapeutisk praksis hos @ldre, samt behovet for mere

retningsgivende anbefalinger i dansk kontekst (s, 171.

Herefter praesenteres anbefalingens formal, hvor malgruppe, fokus og afgrensning tydeligggres.
Anbefalingen omfatter 14 grupper af @ldre - raske aldre og eldre med forskellige geriatriske

tilstande:

Raske, sarkopeni, overvaegt og sarkopen fedme, hjertesygdomme og sygdomme i kredslgbet,
demens og mild kognitiv svaekkelse (MCI), diabetes, kroniske nyresygdomme, osteoporose,
artrose, kronisk obstruktiv lungesygdom (KOL), risiko for fald, skrgbelighed,

mobilitetsbegrensning og multisygdom: osteosarkopenisk overvagt.

Anbefalingen har fokus pa effekter af styrketrening relateret til funktionsevne, muskelstyrke og
livskvalitet, mens biomarkgrer og gvrige ikke-funktionelle mal ikke prioriteres i fremstillingen, selv

nar de indgar i de inkluderede studier.



Laeseguide (fortsaettes)

I metodeafsnittet beskrives, hvordan litteraturen er identificeret, udvalgt og vurderet. Litteraturen
omfatter perioden 2015-2025 med sggning i PubMed, Cochrane Library og PEDro. Metodeafsnittet
forklarer screeningsprocessen samt anvendelse af keedespgninger i grupper med sparsom litteratur.
Kvalitetsvurdering og vurderingen af evidens (A-D) er baseret pa pragmatiske kriterier og anvendes

til at veegte styrken af anbefalingerne.

Resultatsyntesen udggr rapportens kerne og er organiseret i de 14 geriatriske tilstande. Hvert
omrade indeholder en kort, klinisk rettet opsummering og afsluttes med en tydelig boks: “Anbefalet
dosering i klinikken”, hvor frekvens, intensitet, volumen, progression og centrale muskelgrupper
opsummeres, samt der angives en evidensvurdering (A-D). Her kan leeseren hurtigt orientere sig
mod de mest anvendelige kliniske parametre og samtidig se, hvor anbefalinger er baseret pa direkte

evidens, og hvor de primert er understgttet af generelle principper for styrketraening hos aldre (s).

Rapporten afsluttes med en diskussion, der samler fundene pa tvaers af de 14 geriatriske tilstande og
setter dem ind i et klinisk perspektiv, herunder hvor evidensen er sterkest (fx muskelstyrke og
funktion), og hvor den er mere usikker (fx fald og mobilitet). Diskussionen inkluderer desuden et
hypotetisk perspektiv pd en anbefaling for den multisyge ®ldre med alle diagnoser, som bestar af et
konservativt udgangspunkt for dosering, hvor styrketraening tilpasses den enkeltes funktionsniveau

og tolerance, men stadig struktureres omkring store muskelgrupper og flerledsgvelser (s).

Til sidst praesenteres en konklusion, der sammenfatter de vigtigste kliniske pointer: at styrketrening
samlet set fremstar som en sikker og effektivintervention til eldre pa tveers af helbredstilstande, men
at praecise dosis—respons-anbefalinger i flere af grupperne med geriatriske tilstande fortsat

begranses af heterogenitet og utilstreekkelig rapportering i den eksisterende litteratur.



Resumeé med centrale hudskaber

Definition af styrketraening

I denne anbefaling skal styrketraning forstas ud fra fglgende definition: “Styrketrening er trening med
veegte eller anden ydre modstand i belastningsomradet 1-15RM og som medforer fysiologiske endringer i det neuro-

muskulere system” [3).

Baggrund: Den voksende andel af wldre gger behovet for effektive fysioterapeutiske strategier til
forebyggelse og behandling af funktionstab. Aldring er forbundet med tab af skeletmuskelmasse,
styrke og funktion, hvilket kan reducere robusthed og @¢ge sarbarhed med konsekvenser for
mobilitet, selvhjulpenhed og livskvalitet (s). Styrketrening er derfor en central indsats, men nyere

retningsgivende anbefalinger til klinisk praksis efterspgrges - herunder om dosering og systematisk

Formal: Formalet er at udarbejde en evidensbaseret fysioterapeutisk anbefaling med konkrete
retningslinjer for styrketraening til forebyggelse og behandling af funktionstab hos @ldre pa tveers
af 14 geriatriske tilstande (raske, sarkopeni, overvegt og sarkopen fedme, hjertesygdomme og
sygdomme i kredslgbet, demens og mild kognitiv svaekkelse (MCI), diabetes, kroniske
nyresygdomme, osteoporose, artrose, kronisk obstruktiv lungesygdom (KOL), risiko for fald,
skrgbelighed, mobilitetsbegreensning og multisygdom: osteosarkopenisk overvegt) — og hvor

muligt identificere intensiteter og doseringer for bedst effekt.

Metode: En systematisk litteraturspgning blev gennemfgrt for perioden 2015-2025, i PubMed,
Cochrane Library og PEDro efter systematiske reviews og metaanalyser. Ud af 1753 identificerede
referencer blev 9o studier inkluderet (inkl. 5 via keedesggning). Evidensen blev vurderet pragmatisk
ved en A-D-klassifikation (A: meget hgj, B: hgj, C: moderat, D: modsigende/lav), hvor konsistens,

preecision og deltagergrundlag indgik.


https://docs.google.com/document/d/1iZ1Jla-zwednrnUe6zFn8Hfbg8kSAOK3/edit?pli=1#bookmark=id.nznt0mu63mrf
https://docs.google.com/document/d/1iZ1Jla-zwednrnUe6zFn8Hfbg8kSAOK3/edit?pli=1#bookmark=id.2l3p6ikx98vp
https://docs.google.com/document/d/1iZ1Jla-zwednrnUe6zFn8Hfbg8kSAOK3/edit?pli=1#bookmark=id.nznt0mu63mrf
https://docs.google.com/document/d/1iZ1Jla-zwednrnUe6zFn8Hfbg8kSAOK3/edit?pli=1#bookmark=id.serrfkjc6et
https://docs.google.com/document/d/1iZ1Jla-zwednrnUe6zFn8Hfbg8kSAOK3/edit?pli=1#bookmark=id.vkbbqvcsnpoy
https://docs.google.com/document/d/1iZ1Jla-zwednrnUe6zFn8Hfbg8kSAOK3/edit?pli=1#bookmark=id.dkbiwi2artxz
https://docs.google.com/document/d/1iZ1Jla-zwednrnUe6zFn8Hfbg8kSAOK3/edit?pli=1#bookmark=id.ar7uztdp4thn

Resultater: Pa tvaers af 14 geriatriske tilstande fremstar effekt af styrketreening pa muskelstyrke som
det mest konsistente og robuste resultat. Evidensen for muskelstyrke vurderes overvejende som
moderat til hgj med entydig positiv effektretning. Funktionelle effekter varierer mere og athenger
ofte af population, treeningsindhold og malemetoder. Serligt ses overordnet positiv effekt pa styrke
i underekstremiteterne (rejse-satte-sig-test) i flere af de undersggte grupper, mens effekten pa
ganghastighed, mobilitet (Timed Up and Go) og faldrisiko varierer mere. Styrketraening alene
reducerer ikke faktiske fald, men kan forbedre funktionelle effekter. Malrettet faldforebyggelse
peger pa behov for supplerende reaktiv balance- og gangtrening. I flere grupper begrenses
precisionen af dosis—respons-konklusioner af ufuldstendig eller uensartet rapportering. Den
samlede evidens peger pa, at styrketraening bgr vere systematisk og progressiv, at fokus bgr vere

pa store muskelgrupper og flerledsgvelser, samt at dosering bgr individualiseres ud fra mal og evne.

Konklusion: Styrketrening er en central, sikker og bredt anvendelig intervention til forebyggelse
og behandling af funktionstab hos @ldre, pa tvers af helbredstilstande. I klinisk praksis bgr
styrketrening struktureres som systematisk og progressiv trening af store muskelgrupper med
individualiseret dosering og fokus pa flerledsgvelser. Ved hgj faldrisiko suppleres med reaktiv

balance- og gangtraening.



At arbejde med ldre i fysioterapeutisk praksis kraever viden og forstielse for at opna den bedste
effekt (5. Samtidig viser den demografiske udvikling, at andelen af personer over 80 ar forventes at
stige fra et antal, der i dag ligger pa 4,4 % af befolkningen til over 10 % efter 2053 ¢). Denne udvikling
omtales ofte som "eldrebyrden’, da den kan medfgre pgede udgifter til sundheds- og plejesektoren
samt udfordringer for arbejdsmarkedet 2, 13, 151. At udviklingen omtales som en byrde, begrundes af
at selv i fraveeret af kroniske sygdomme, er aldring forbundet med en rakke biologiske @ndringer,
der kan bidrage til reduktion i skeletmuskelmasse, styrke og funktion (s). Disse aldersrelaterede tab
mindsker den fysiologiske modstandsdygtighed og @ger den enkeltes sarbarhed over for tab af
mobilitet, selvhjulpenhed og livskvalitet 5. Dette understreger behovet for effektive strategier til
bade forebyggelse og behandling af funktionsevnetab, som kan fremme zldre menneskers sundhed

og velbefindende (s).

Flere studier har vist, at styrketraening kan forbedre muskelstyrke, balance og gangfunktion samt
reducere risikoen for fald og funktionstab hos @ldre 7-s, 16, 221. Pa denne baggrund bgr styrketraening
ses som en central indsats i ®ldre menneskers sundhedsfremme [s). Dette stiller krav til
sundhedsprofessionelles viden om og kompetencer i at understgtte styrketrening for bade raske
@ldre og personer med kroniske og geriatriske tilstande med det formal at fastholde et
funktionsniveau, der muligger selvhjulpenhed og deltagelse i daglige ggremal 1. Ifglge en
amerikansk faglig anbefaling fra 2019 bgr et veltilrettelagt styrketreningsprogram for ldre
mennesker tage afset i en individualiseret, periodiseret tilgang, der tager hgjde for geriatriske
tilstande og varierende funktionsniveauer. Programmet bgr understgtte fastholdelse af fysisk
aktivitet, funktion og livskvalitet s1. Fysioterapeuter spiller derfor en central rolle, men der mangler
nyere, retningsgivende anbefalinger for fysioterapeuter om forebyggelse og genoptraning til eeldre
z¢l. Samtidig er objektive vurderinger af intensitet hos @ldre anvendt i et begrenset omfang af
danske fysioterapeuter 171. Dette betyder, at potentialet ved tung styrketrening til eldre ofte ikke
udnyttes fuldt ud 7. Samlet betyder dette, at det voksende antal af ldre stiller komplekse krav og

accentuerer behovet for en styrket fysioterapeutisk praksis.



Malet med denne fysioterapeutiske anbefaling fra Dansk Selskab for Fysioterapi i Gerontologi og
Geriatri er at samle evidensbaseret viden, der munder ud i retningslinjer for, hvordan funktionstab
hos @ldre mennesker bade forebygges og behandles, samt — hvor det er muligt — ved hvilke
intensiteter den bedste effekt findes. Retningslinjerne bestar af konkret viden, der kan anvendes
som varktgjer og behandlingsstrategier. Anbefalingen belyser siledes evidens og konkrete
redskaber, der kan stgtte fysioterapeutens muligheder for bedst muligt at kunne radgive eldre
mennesker omkring styrketrening og tilpasning efter deres individuelle behov og begraensninger.

Herunder findes eksempler pa fysioterapeutiske treenings- og behandlingstiltag.
Den fysioterapeutiske anbefaling gelder (men er ikke begrenset til) folgende 14 grupper af eldre:

e Raske

e Sarkopeni

e Overvaegt og sarkopen fedme

e Hjertesygdomme og sygdomme i kredslgbet
e Demens og mild kognitiv svaekkelse (MCI)
e Diabetes

e Kroniske nyresygdomme

e Osteoporose

e Artrose

e Kronisk obstruktivlungesygdom (KOL)

e Risiko for fald

o Skrgbelighed

e Mobilitetsbegraensning

e Multisygdom: Osteosarkopenisk overvaegt

Anbefalingen er udarbejdet pa baggrund af en omfattende litteraturgennemgang, og anbefalinger,

der er integreret i de enkelte grupper, er udarbejdet ud fra graduering af evidensen.



Dette afsnit beskriver metoden for 1) Litteratursggning og -gennemgang, 2) Valg og vurdering af litteratur.
Studierne blev udvalgt pa baggrund af relevans og kvalitet. I tilfelde hvor systematiske reviews og metaanalyser
var mangelfulde, anvendtes kedesggninger til at afdekke omrider. I tilfelde hvor evidensen er mangelfuld, er
anbefalingen underbygget med tidligere anbefalinger s, 2s).

Denne fysioterapeutiske anbefaling fokuserer pa effekt af styrketraening pa forskellige grupper af
@ldre. Dermed var sggningen aben for flere geriatriske problemstillinger, men blev foretaget med
udgangspunkt i at afdekke litteratur pa 14 forudbestemte grupper (se valgte geriatriske tilstande jf.

Anbefalingens formal).

Litteratursggning: Litteratursggningen blev gennemfgrt i oktober 2025 og omfatter studier fra
perioden 2015-2025. Sggningen blev gennemfgrt pa tre databaser: PubMed, Cochrane Library og
PEDro. Herunder frasorterede filtre studier, der ikke var enten systematiske reviews eller
metaanalyser. Systematiske reviews og metaanalyser blev prioriteret, da de i hgjere grad giver
robuste og overskuelige evidensgrundlag, der sikrer et bedre grundlag for at vurdere bade effekt og
usikkerhed. Andre studietyper blev ikke inkluderet, for at reducere risikoen for, at enkeltstudier

med kontekstathaengige eller tilfeeldige fund ville fa uforholdsmassig vegt.

Sggetermer: De bolske operatorer "AND", "OR”, [tiab] og [MeSH] blev anvendt for at begrense
sggningen til studier af hgj relevans. Studierne blev fremsggt gennem én spgestreng og derefter

opdelt i nevnte 14 grupper (se fuld sggning jf. bilag 1: Spgestrenge).

Segningen gav n =1753 resultater (PubMed n = 1014; Cochrane Library n = 53; PEDro n = 686), hvoraf
der blev fjernet 117 duplikater.

To reviewere: Efter spgning i de forskellige databaser blev den fundne litteratur gennemgaet af to
reviewere. Reviewer 1 gennemgik litteraturen for relevans pa baggrund af titel og abstract med
lgbende sparring med reviewer 2. Herefter gennemgik begge reviewere de udvalgte studier pa
baggrund af fuldtekst, og havde lpbende konsensusmgder om in- og eksklusion af studierne. Ved
uenighed om in- eller eksklusion af et studie, blev en tredje reviewer involveret for opndelse af

konsensus om relevans af det givne studie.



Titel og abstract: 1636 studier blev screenet ved titel og abstract. Inklusionskriterierne i denne
proces var: 1) populationen bestar af zldre og 2) intervention skal besta af eller indeholde

styrketrening.

Fuldtekstgennemgang: 277 studier blev vurderet som relevante og gik videre til
fuldtekstgennemgang. Sggningen er foretaget med en SDU-adgang og herunder er adgang til 74 af
de relevante studier ikke opnaet (jf. bilag 1: Fuldtekstgennemgang). Uden adgang til et stgrre
omfang studier, er disse forsggt indhentet ved kontakt til forfattere. Fuldtekstgennemgangen
bestod derved at n = 203 studier. Dette skal anses som en potentiel begraensning, idet det blot er

73,3% den tilgeengelige evidens, der er inddraget i denne anbefaling.

Ved fuldtekstgennemgangen blev studier inkluderet hvis: 1) populationen bestar af 2ldre over 60 ar
(totalt set eller opdelt i aldersbestemte subgrupper), 2) effekten af styrketraening kunne isoleres eller
ses i kombinationsinterventioner og 3) effekter blev malt pa forebyggelse og/eller behandling af

funktionstab.

Inkluderede studier: P4 baggrund af fuldtekstgennemlaesningen blev 84 studier inkluderet i denne

anbefaling.

Efter gennemgangen og udvelgelsen af litteratur, var der ingen studier, der omhandlede
styrketrening som intervention, for zldre med kroniske nyresygdomme, osteoporose, atrose eller
kronisk obstruktiv lungesygdom (KOL). Via kaedesggninger, relateret til referencelister fra
eksisterende kilder, blev yderligere 5 studier inkluderet, for at tilfgje viden om effekten af

styrketraening pa wldre inden for disse fire grupper.

Anbefalingen er saledes baseret pa 89 studier fordelt over de 14 grupper (se PRISMA Flowchart jf.

model 1).



Fysioterapeutisk anbefaling til styrketra=ning som behandling af udvalgte
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Inkluderede

Studier fra databaser (n = 1753)
. PubMed (n = 1014)
. Cochrane Library (n = ¢
. PEDro (n = 686)

U
W

Referencer/duplikater slettet (n = 117)

Screenede studier (n = 1636)

Ekskluderede studier (n = 1359)
. Ikke styrketrasning

. Ikke muligt at separere styrketraening
fra andre interventioner

. Alder ikke over 60 &r

. Forkert studiedesign (fx position

statement, narrativt review)

Studier sogt fuld adgang til (n = 277)

Studier hvor adgang ikke er opndet (n = 74)

Studier vurderet for inklusion (n = 208)

. Identificeret via titel- og abstract
screening (n = 203)
. Identificeret via kaedesggning relateret

(n=05)

til referenceliste fra eksisterende kilder

Studier ekskluderet (n = 119)
. Ikke tydelig aldersafgrasnsning
. Maler irrelevante outcomes
(muskelmasse, biomarkerer,
screeningsredskaber oswv.)

. Ikke tydelig afgraensning af traeningstype

. Ikke primeert effektstudie (fx
Intervention Component Analysis)

Studier inkluderet i review (n = 89)

Model 1:




Kvalitetsvurdering

Kvaliteten og troverdigheden af de inkluderede studier blev vurderet ud fra en pragmatisk

screening (se yderligere jf. Bilag 2: Kvalitetsvurdering). Herunder om studiet:

e Havde en publiceret protokol

e Havde envurdering af risk of bias / ROB2
e GRADE

e 210 studier

Udfra scoren blev kvaliteten vurderet som:

® 4point: GOOD
e 3 point: ADEQUATE
e <2 point: POOR

Vurdering af evidens

Resultatsyntesen er baseret pd systematiske reviews med meta-analyser, hvor dette er metodisk
muligt. Metaanalyser anvendes for at muligggre kvantitativ syntese og estimering af samlede effekter.
Dette muligggr sammenlignelige anbefalinger pa tvers af de 14 grupper, baseret pa den bedst

tilgeengelige evidens fra flere primerstudier.

Vurderingen af evidens blev foretaget pa baggrund af de 1-3 nyeste metaanalyser af hgjest mulig
metodisk kvalitet inden for hver gruppe. Fgrst blev alle identificerede systematiske reviews og
metaanalyser kvalitetsvurderet som beskrevet ovenfor (jf. Kvalitetsvurdering). Herefter blev
metaanalyser, der var vurderet som god eller tilstraekkelig metodisk kvalitet, prioriteret. Blandt disse
blev de nyeste inkluderet, idet aktualitet blev tillagt betydning under forudsetning af acceptabel
metodisk kvalitet. Denne fremgangsmade bygger pa en antagelse om, at nyere og metodisk veludfgrte
metaanalyser typisk inkluderer tidligere relevante primzrstudier og dermed repraesenterer den mest

opdaterede samlede evidens.

Det blev efterstraebt at vurdere evidens pa tre studier for hver af de 14 grupper, men antallet er bestemt
af, hvor mange studier, der var i de 14 grupper. I grupper hvor der var ferre end tre studier, blev alle
inkluderet i resultatsyntesen, uathengigt af kvalitet. Metaanalyser vurderet som verende af darlig

kvalitet blev sdledes kun inkluderet i de tilfzelde, hvor der ikke fandtes metaanalyser af hgjere kvalitet i



den pageldende gruppe. Dermed er evidens i disse grupper vurderet pa studier af tilstraekkelig kvalitet

og/eller darlig metodisk kvalitet.

Vurderingen af evidens er, ligesom kvalitetsvurderingen, baseret pa nogle pragmatiske principper (jf.

Bilag 2: Vurdering af evidens):

e A - Meget hgj kvalitet: Ved denne vurdering betragtes effekt palidelig i sidan et omfang, at

man ikke forventer at ny forskning vil finde anden effekt.

e B - Hgjkvalitet: Ved denne vurdering betragtes effekt palidelig i sadan et omfang, at man

forventer at ny forskning kan have en lille, men ikke betydelig effekt.

e C - Moderat kvalitet: Ved denne vurdering betragtes effekt palidelig i sadan et omfang, at
man forventer at ny forskning kan have en moderat betydning for den precise effekt, hvor

heterogenitet i studier eller om der findes signifikant effekt kan variere.

e D - Modsigende/lav kvalitet: Ved denne vurdering betragtes effekt palidelig i sadan et
omfang, at man forventer at ny forskning kan have en vasentlig betydning for den preecise

effekt, hvor heterogenitet i studier eller om der findes signifikant effekt kan endres.

I resultatsyntesen vil denne vurdering af evidens visualiseres ud fra farvekoder i tekstbokse med

Anbefalet dosering i klinikken (jf. Resultatsyntese), hvor evidensstyrke opdeles ud fra fplgende koder:

Da der er tale om metaanalyser, er alle inkluderede studier pa det gverste evidensniveau — men

sikkerheden i estimatet varierer [14].

Den anvendte evidensklassifikation (A—D) kan betragtes som en pragmatisk finsortering, hvor bade
antal studier, konsistens samt pracision af effektestimater indgar. Vurderes effekten for lille til at
have kliniske relevans for funktionelle resultater vil vurdering af evidens nedgraderes. Det kan

derfor forventes at resultater er klinisk relevante, hvis andet ikke fremgar.

I vurderingen af evidensklassifikation kan et hgjt samlet deltagerantal i de relevante analyser opveje
et lavere antal studier. Studier vurderet til A og B indikerer hgj sikkerhed i evidensen, mens studier
vurderet til C og D er forbundet med stigende usikkerhed omkring den pracise effekt. Selvom

enkelte metaanalyser vurderet til D viser statistisk signifikante effekter, er disse forbundet med



betydelig usikkerhed som fglge af fa inkluderede studier, hgj heterogenitet eller modstridende
fund. Signifikante resultater i disse analyser tolkes derfor med forsigtighed og anvendes primeert

som understgttende evidens snarere end som grundlag for selvstendige anbefalinger.

Udvzlgelse af studier

Da udvelgelse af studier til resultatsyntesen ikke i alle grupper er lykkedes med at inkludere 3
studier af hgj metodisk kvalitet skal dette tages i betragtning, nar man vurderer effekt og

overfgrbarhed til klinisk praksis (jf. Vurdering af evidens).

Hvor inkluderet litteratur ikke er tilstreekkelig til at sikre anbefalinger af hgj kvalitet, vil der
refereres til et 2ldre Position Statement fra the National Strength and Conditioning Association (s, der
omhandler styrketrening for eldre, for derved at understgtte kvaliteten. For osteoporose henvises

desuden til en faglig anbefaling fra Dansk Selskab for Fysioterapi i Gerontologi og Geriatri r2s].

Definitioner af tests

Short Physical Performance Battery er en standardiseret test af fysisk funktionsevne i
underekstremiteterne baseret pa tre deltests omhandlende balance, ganghastighed og rejse-sette-

sig-evne, med formal at vurdere mobilitet og risiko for fald r27.
Timed Up and Go er en test af dynamisk mobilitet og balance .

Rejse-satte-sig-test maler styrkeudholdenhed i benene p2s).
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Forklaring af 1RM

1RM (one repetition maximum) er den maksimale belastning en person kan lgfte én gang med
korrekt teknik i en given gvelse. Traeningsintensitet angives ofte som en procentdel af 1RM, hvor
hgjere procenter svarer til tungere belastning og feerre mulige gentagelser. En 1IRM-tabel kan bruges
til at estimere treeningsbelastning ud fra ud fra det antal gentagelser, en person kan udfgre ved en

given belastning eller udfra en kendt 1RM (3, 10].

Max antal gentagelser ~ 1RM

% af max 100% | 97% 94% 92% 89% 86% 83% 81% 78% 75%

Traeningsbelastning i 150

kilo
140
130
120
110
100
90
80
70
60
50
40
30

1RM-tabel [19].



Resultatsyntese

Alle preesenterede reviews er metaanalyser. Resultater vil i folgende afsnit afgreenses til relevante effektmal af
styrketrening, indenfor funktionsevne, muskelstyrke, mobilitet, fald og livskvalitet. Deri vil resultater om
biomarkgrer mv. ikke blive preesenteret, ndr de indgdr i studierne. For hver af de 14 geriatriske tilstande
presenteres folgende afsnit: 1) Centralt budskab, 2) Anbefalet dosering i klinikken, 3) Presentation af
inkluderede studier og 4) Udvidet konklusion og klinisk anvendelse.

Centralt budskab

Hos raske, selvhjulpne @ldre medfgrer styrketreening konsistente forbedringer i muskelstyrke,
seerligt i underekstremiteterne (¢, o1, samt sma til moderate forbedringer i funktionelle tests som
Short Physical Performance Battery, Timed Up and Go og en rejse-satte-sig-test (si1. Styrketraening
bgr derfor anvendes systematisk hos raske @ldre med fokus pa bade styrke og funktion.
Powerstyrketrening er generelt mere effektiv end lavhastigheds- eller traditionel styrketraening for
styrke og enkelte funktionelle mal (s, oy, hvorfor hastighed bgr prioriteres og tilpasses ud fra

individuelle mal og evne.

Anbefalet dosering i klinikken

o Frekvens:: 2—3x/uge (e, 81, o11.

e Intensitet: Op mod 70-85 % 1RM s, e1, 81, 911.

e Volume: 23 st x 8—12 gentagelser pr. stgrre muskelgruppe .

e Powerstyrketraning: 40—60 % 1RM udfgrt eksplosivt i koncentrisk fase (s, s1, o11.
e Muskelgrupper: Store muskelgrupper i under- og overekstremiteterne [s, ios].

e Anbefalet: Fokus pa flerledsgvelser og evt. funktionel treening, hvis individuelt

fokus kraever dette [s-9, 21]. c
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Studier

Tre metaanalyser underspgte effekten af styrketraening hos raske eller relativt raske ldre uden
specifik sygdomsdiagnose eller andre geriatriske tilstande (s, 1, o1. Interventionerne omfattede
traditionel styrketrening samt hgj- og lavhastighedsstyrketreening, med mal relateret til
muskelstyrke og funktionel kapacitet, som er det funktionsniveau, en person er i stand til at

praestere og fysisk performance, der omfatter at blive bedre til at udfgre dagligdags aktivitet.

Udvidet konklusion og klinisk anvendelse

Der er moderat-hgj evidens for forbedring af muskelstyrke (e, o1 0g moderat, men heterogen,
evidens for forbedringer i funktionelle tests 1. Effekten er mest robust for muskelstyrke, mens
effekten pa gangfunktion og balance er mere varierende su. Styrketrening bgr derfor prioriteres
som grundelement i treening af raske aldre, evt. suppleret med powergvelser for yderligere

funktionel gevinst.

Yderligere kan effekt forventes pa muskelpower og neuromuskuler funktion, serligt nar
styrketreening udfgres med moderat belastning og eksplosiv koncentrisk fase. Dette kan
understgtte hurtige funktionelle bevaegelser som retningsskift, opbremsning og reaktionsevne,
ogsa hos ellers raske @ldre. Disse effekter er veldokumenterede ved systematisk styrketrening af

stgrre muskelgrupper med planlagt progression (s.

3

o 2

Qe > B




Centralt budskab

Hos @ldre med sarkopeni medfgrer styrketrening, med hgj evidens, konsistente forbedringer i

muskelstyrke, serligt handgrebsstyrke og knaeekstensionsstyrke (s7, 96, 101. Funktionelle
forbedringer i rejse-satte-sig-test, ganghastighed og Timed Up and Go ses mest tydeligt, nar
styrketreening kombineres med balance- eller aerob trening, mens ren styrketraening har moderat
evidens og har mere variabel funktionel effekt, der ikke altid er klinisk relevant. Styrketraening
kombineret med aerob trening eller balancetrening har gget effekt pa funktionsniveau og mobilitet
s7,96]. Styrketreening kan derfor med fordel anvendes til at opna styrke og funktionelle forbedringer

ved sarkopeni, men funktionsniveau og mobilitet forbedres mere ved kombinationstrening sz, s¢].

Anbefalet dosering i klinikken

e Frekvens: 1-3x/uge [101]; oftest 2—3x/uge [s7].

e Intensitet: 40—85 % 1RM; bedst respons >60-70 % 1RM [io1].

e Volume: >3 st x 8—12 gentagelser pr. gvelse, hvor muligt [s, 1o1].

e Muskelgrupper: Hele kroppen med fokus pa underekstremiteterne [s, io1].

e Supplerende elementer: Balancetrening ved funktionelle mal [s, s¢].

e Anbefalet: Fokus pa flerledsgvelser og evt. funktionel trening, hvis individuelt

fokus kraever dette [s-9, 21]. B

Studier

Tre metaanalyser undersgger styrketrening alene eller i kombination med balance- eller aerob
treening og/eller ernering, med mal relateret til muskelstyrke (handgrebsstyrke,
knaeekstensionsstyrke) og funktion (rejse-satte-sig-test, ganghastighed, Timed Up and Go) is7, s,

1o1].
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Udvidet konklusion og klinisk anvendelse

Der foreligger hgj evidens for forbedring af muskelstyrke ved styrketrening hos aldre med
sarkopeni (s7, 96, 101. Funktionelle forbedringer er understgttet af moderat evidens og er mest
konsistente i kombinationsforlgb, iser styrketrening kombineret med balancetrening (s, s
Klinisk bgr styrketreening individualiseres og suppleres med balanceelementer, nar malet er

forbedring i gang og mobilitet.

Yderligere kan effekt forventes pa muskelpower, funktionel bevaegelseshastighed og evnen til
hurtig kraftudvikling, som er centrale for selvsteendig mobilitet og faldforebyggelse hos zldre med
sarkopeni. Det understreges, at styrketreening med moderat-hgj intensitet og eksplosiv udfgrelse

kan forbedre neuromuskuler funktion og funktionel kapacitet, hvilket er serligt relevant ved

reduceret muskelmasse og -funktion .




Centralt budskab

Hos xldre med sarkopen fedme medfgrer treeningsinterventioner med en tydelig styrkekomponent

forbedringer i tests, serligt handgrebsstyrke, rejse-sette-sig-test og ganghastighed (o, 1081
Evidensen for funktionelle resultater (Short Physical Performance Battery og Timed Up and Go) og
balance er mere begraenset og varierer [ss, 10s]. Styrketrening bgr derfor anvendes som centralt
element, og kan evt. kombineres med aerob eller multikomponent treening, der bidrager positivt til

bade muskelstyrke og funktionelle resultater oo, 108].

Anbefalet dosering i klinikken

e Frekvens: 2—3x/uge [s9-90, 108].

e Varighed: >12 uger (ofte 8—32 uger) [1os].

e Intensitet: 40-85 % 1RM eller HRR™ [108].

e Volume: 23 st x 8—12 gentagelser [s, 103].

e Muskelgrupper: Store muskelgrupper i under- og overekstremiteterne [s, ios].

e Anbefalet: Fokus pa flerledsgvelser og evt. funktionel treening, hvis individuelt

fokus kreever dette [s-9, 21].

“HRR (heart rate reserve): forskellen mellem maksimale puls og hvilepuls angiver en persons
pulsreserve i forhold til kardiovaskuler kondition, hvor effektivt et hjerte, lunger og blodkar kan
transportere ilt til musklerne under fysisk aktivitet s). c

Studier

Tre metaanalyser fra 2025 undersgger styrketraening, aerob treening, kombineret styrke med aerob
treening, multikomponent trening, cirkellgbstreening, hypertrofitrening og hgjhastigheds-
kredslgbstrening og virkningerne af samtidig treening og rapporterer effekter pa muskelstyrke,

funktion og mobilitet hos @ldre med sarkopen fedme (s9-s0, 108].
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Udvidet konklusion og klinisk anvendelse

Der foreligger moderat-hgj evidens for forbedring af handgrebsstyrke, rejse-satte-sig-test og
ganghastighed (90, 1081, mens evidensen for funktionelle resultater (Short Physical Performance
Battery og Timed Up and Go) og balance primert understgttes af enkeltstudier (so, 10s1. P4 trods heraf

fremstar styrketraening som et relevant og klinisk anvendeligt valg ved sarkopen fedme.

Yderligere kan effekt forventes pa overordnet muskelstyrke og muskelpower, nar styrketreening
malrettes stgrre muskelgrupper og gennemfgres med systematisk dosering. Samtidig viser evidens
at styrketreening kan bidrage til forbedret neuromuskulzer funktion og funktionel kapacitet, hvilket

kan understgtte fysisk performance og daglig funktion hos sldre med sarkopenisk overveegt (s).




Centralt budskab

Hos @ldre med kronisk hjertesvigt er fysisk treening forbundet med sma-moderate forbedringer i

gangrelaterede mal, aerob kapacitet og livskvalitet. Evidensen for effekt pa aerob kapacitet males
pa forskellige parametre pa tvers af studierne og effekt afisoleret styrketraening athenger derfor af
fokus. Det ene studie maler pa en 6-minutters gangtest og det andet laver en test af VO,max™ (o7, 1s].
Styrketraening alene har ikke statistisk signifikant effekt pa VO,max og bgr ikke anvendes som en
selvsteendig strategi for forbedring pa dette, men ved aerob trening alene samt ved kombineret
aerob- og styrketrening ses effekt pa kardiovaskuler funktion. Derfor bgr styrketraening kun
anvendes som et supplerende element, hvis fokus er forbedring af kardiovaskuler funktion. Studiet
vurderer ikke effekt pd gangfunktion s). I det andet studie, der tester aerob kapacitet pa en
gangtest, ses effekt af styrketreening. Styrketrening bgr derfor primert anvendes til at understgtte

funktionel kapacitet og muskuler funktion i kliniske forlgb 1.

Anbefalet dosering i klinikken

e Frekvens: 2—3x/uge (97, us).

e Intensitet: Moderat intensitet med gradvis progression; typisk 60-80 % 1RM ved
styrkefokus, tilpasset klinisk tolerance (s).

e Volume: Ikke er tydeligt rapporteret (o7, 1151; generelt anbefales 1-3 st x 8—12
gentagelser pr. stgrre muskelgruppe som klinisk ramme s;.

e Aerob supplement (nar relevant): 40-80 % VO,-reserve rapporteret i de inkluderede
studier [us].
e Muskelgrupper: Store muskelgrupper i under- og overekstremiteterne, med sarligt

fokus pa underekstremiteter for gang- og rejsefunktion (s).

e Anbefalet: Fokus pa flerledsgvelser og evt. funktionel treening, hvis individuelt
fokus kraever dette (s-o, 211. c
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Studier

To metaanalyser undersgger trening ved kronisk hjertesvigt og inkluderer aerob traening,
styrketrening og kombinationsprogrammer, med tests relateret til aerob kapacitet, gangfunktion

og livskvalitet o7, 15).

Udvidet konklusion og klinisk anvendelse

Der foreligger moderat-hgj evidens for, at fysisk treening ved hjertesvigt forbedrer aerob kapacitet,
gangrelaterede mal og livskvalitet, men der ses inkonsistente resultater vedrgrende effekten af
styrketrening, aerob- og kombineret traening pa tvers af studierne (o7, us1. I ét studie males aerob
kapacitet ud fra VO,max, hvor aerob trening og kombineret aerob- og styrketrening giver de mest
robuste forbedringer i VO,max, mens styrketrening alene ikke viser signifikant effekt rus). I det
andet studie males aerob kapacitet ud fra en gangtest, hvor der ses stgrst effekt pa aerob kapacitet
og kardiovaskulere funktioner ved styrketrening, lille effekt ved aerob trening og triviel effekt ved

en kombination af de to [o71.

Studiernes data om dosering for styrketreeningsdelen er utilstraekkelige til at lave preecise og
evidensbaserede anbefalinger (97, us). Styrketreening bgr primeert bruges til at stgtte op om gvrige

interventioner. Traening bgr vere progressiv og have fokus pa store muskelgrupper (s, 97, 11s1.

Yderligere kan effekt forventes pa muskelstyrke, muskeludholdenhed, funktionel kapacitet og
evnen til at udfgre daglige aktiviteter, nar styrketrening gennemfgres systematisk og progressivt
hos @ldre med kronisk sygdom og geriatriske tilstande. Serligt kan forbedret neuromuskuler
funktion og gget muskuler reserve bidrage til bedre tolerance for hverdagsbelastninger og til at

understgtte den samlede treeningsrespons i kombinerede forlgb .




Centralt budskab

Hos @ldre med kognitiv skrgbelighed og mild kognitiv svaekkelse (MCI) er treeningsinterventioner

med styrkekomponent forbundet med forbedringer pa flere funktionelle parametre, serligt
mobilitetsmal (Timed Up and Go, ganghastighed) og muskelstyrke (handgreb) (7, 121. Resultaterne
er dog praeget af hgj heterogenitet i flere centrale tests og Short Physical Performance Battery viser
ikke sikker samlet effekt i materialet for kognitiv skrgbelighed 2. Styrketraening bgr derfor
anvendes som et struktureret element i treeningsforlgb ved kognitiv skrgbelighed og MCI med fokus
pa funktion, at tilpasse dosering efter tolerance og tydelig progression, ofte i kombination med

andre treningsformer.

Anbefalet dosering i klinikken

o Frekvens: 2—-3x/uge (u2; typisk omkring 3x/uge 7.
e Varighed: 6-48 uger (1, 121
o Intensitet: Moderat—hgj efter tolerance; eksempelvis styrketraeening omkring

~75% RM / 7RM eller RPE 14-15 (71; som klinisk ramme ofte 60—80 % 1RM ved

styrkefokus med gradvis progression (s].

e Volume: 2-3 st x 6-15 gentagelser [;11; som klinisk ramme ofte 2—3 sat x 8-12

gentagelser pr. stgrre muskelgruppe (s.

e Muskelgrupper: Store muskelgrupper i under- og overekstremiteterne samt
funktionelle bevaegelser (rejse-sxtte-sig-test/squat, benpres/knze-

hofteekstension, treek/skub, greb) (s, 71, 1121.

e Anbefalet: Fokus pa flerledsgvelser og evt. funktionel treening, hvis individuelt

fokus kreever dette [s-, 21]. c

Studier

To metaanalyser med fokus pa kognitiv skrgbelighed 121 og pa MCI [ inkluderer
treeningsinterventioner, hvor styrketraening indgar som centralt eller delvis komponent, med tests
relateret til mobilitet (Timed Up and Go, ganghastighed), muskelstyrke (handgrebsstyrke, rejse-

saette-sig-test) og enkelte samlede funktionsmal (Short Physical Performance Battery) (7, 2.



Udvidet konklusion og klinisk anvendelse

Der foreligger moderat evidens for, at treeningsinterventioner med styrkekomponent kan forbedre
styrke og funktionelle resultater hos @ldre med kognitiv skrgbelighed og MCI, men med tydelige
begrensninger i form af hgj heterogenitet (7, n21. For kognitiv skrgbelighed ses signifikante
forbedringer i Timed Up and Go (ingen heterogenitet), samt forbedringer i ganghastighed
handgrebsstyrke og rejse-satte-sig-test, men heterogeniteten er hgj for flere tests, og @ndring i
Short Physical Performance Battery er ikke statistisk signifikant ). For MCI er handgrebsstyrke
det mest tydeligt rapporterede, relevante resultat, hvor der ses signifikant forbedring, som dog
begrenses af fa studier med et relativt lille deltagerantal for dette ngglemal (total 73 personer).
Qvrige funktionelle eller styrkeorieterede mal fremgar ikke i metaanalysen om MCI 7y. Klinisk taler
dette for at prioritere styrketreening, der malrettes funktionelt relevante bevagelser (rejse-saette-
sig, gangrelateret benstyrke, grebsstyrke) og gennemfgres med systematisk dosering og
progression, samt at supplere med traening, der adresserer gang og balance, nar dette er et centralt

mal [71, 112].

Yderligere kan effekt forventes pd muskelpower, reaktionshastighed og neuromuskuleer funktion,
nar styrketrening udfgres systematisk og progressivt hos ®ldre med kognitiv svaekkelse. Dette kan
understgtte hurtige og sikre funktionelle handlinger i hverdagen (fx korrigerende skridt,
opbremsning, retningsskift), hvor bade fysisk robusthed og bevaegelseshastighed er centrale. Disse
effekter er veldokumenterede ved styrketraening af stgrre muskelgrupper med planlagt progression
og kan derfor vere relevante som klinisk supplement til de funktionelle mal ved kognitiv
skrgbelighed og MCI 1.




Centralt budskab

Hos @ldre med metabolisk dysregulation sasom type 2-diabetes kan styrketrening medfgre

signifikante forbedringer i muskelstyrke i bade over- og underekstremiteter, men effekten er meget
lav i overekstremiteterne og er ikke klinisk relevant. Det inkluderede studie forbinder type 2-
diabetes hos @ldre med med funktionstab og @ndret kropssammensatning og fokuserer derfor
pa metabolisk sundhed, kropssammensatning og muskelstyrke. Effekterne pa styrke er praeget
af meget stor variation, og den samlede evidens for funktionelle resultater vurderes derfor som svag
iss). Styrketraening kan anvendes som supplerende indsats med primert fokus pa styrkeopbygning

- seerligt i underekstremiteter - snarere end sikre funktionelle gevinster.

Anbefalet dosering i klinikken

e Frekvens: 2—3x/uge (ud fra samlet variation i studier (1-7) ss).

o Intensitet: Overvejende moderat-hgj, typisk 60—-80 % 1RM (interval 40-90 % 1RM)

18,551

e Volume: 2—4 st x 8—20 gentagelser pr. gvelse; 6-10 gvelser pr. session, athengigt

af tolerance (s, ss1.

e Progression: Gradvis belastningsstigning baseret pa RM, RPE eller gentagelser,

hvor muligt (s, ss1.
e Muskelgrupper: Store muskelgrupper i under- og overekstremiteterne s, ss.

e Anbefalet: Fokus pa flerledsgvelser og evt. funktionel treening, hvis individuelt

fokus kraever dette [s-o, 21]. n

Studier

En metaanalyse undersgger effekten af ren styrketraening hos aeldre =60 &r med type 2-
diabetes. Fokus er metabolisk sundhed, kropssammensaetning og muskelstyrke, hvor studiet
tager udgangspunkt i, at type 2-diabetes hos aldre er taet forbundet med funktionstab og
@ndret kropssammensaetning, som gger insulinresistens og medfgrer tab af muskelmasse. Pa
den baggrund har studiet fokus pa muskelstyrke i over- og underekstremiteter som en central
faktor i forebyggelse og behandling (ss).



Udvidet konklusion og klinisk anvendelse

Der foreligger svag evidens for, at styrketreening kan forbedre muskelstyrke hos zldre med type 2-
diabetes, idet bade styrke i bade over- og underekstremiteter gges signifikant, men med ekstrem
heterogenitet (I> ~95-96 %) og derfor reduceres robustheden af konklusionerne markant. Yderligere
er effektstgrrelsen for overekstremiteterne meget lille (ss;. Der rapporteres ingen ensartede
funktionelle tests (fx gang, Timed Up and Go eller rejse-satte-sig-test), og evidensen kan derfor ikke

understgtte klare konklusioner om overfgrsel til funktionel kapacitet.

Klinisk kan styrketreening anvendes med henblik pa at modvirke alders- og sygdomsrelateret tab af

muskelstyrke, men forventningen om sikre og konsistente funktionelle effekter bgr vere forsigtig.

Yderligere kan effekt forventes pa muskelmasse, neuromuskuler funktion og basal kraftudvikling,
nar styrketrening udfgres systematisk med moderat-hgj intensitet og planlagt progression.
Generelle anbefalinger for wldre viser, at styrketraening af stgrre muskelgrupper kan understgtte
vedligeholdelse af fysisk kapacitet og funktionel reserve, ogsa hos personer med kroniske tilstande,
selv nar den direkte evidens for funktionelle resultater er begraenset. Glukoseniveauet bgr desuden
overvages fgr og efter treningssessionen, for at reducere frygten for treningsinduceret

hypoglykemi (s).




Centralt budskab

Hos personer med kronisk nyresygdom kan styrketreening medfgre signifikante forbedringer i

gangkapacitet og handgrebsstyrke 21. Forbedringen i gangkapacitet er klinisk relevant, men er
praeget af substantiel heterogenitet, hvorfor effektstgrrelsen kan variere. Styrketreening kan derfor

overvejes som supplement med fokus pa funktion, men effektstgrrelsen er usikker.

Anbefalet dosering i klinikken

o Frekvens: Ikke entydigt rapporteret; generel anbefaling 2—3x/uge s.

o Intensitet: Ikke rapporteret 125; generelt anbefales moderat intensitet svarende

til ca. 60—80 % 1RM, tilpasset tolerance og sygdomsstadie (s].

e Volume: Ikke rapporteret; generel anbefaling 2—3 sat x 8—12 gentagelser pr.

stgrre muskelgruppe (s).

e Progression: Ikke rapporteret; generelt anbefales at det bgr planlegges gradvist

og individualiseres ud fra treethed, restitution og klinisk status (s.

e Muskelgrupper: Store muskelgrupper i under- og overekstremiteterne;

handgreb og underekstremitetsstyrke er serligt relevante for funktion s, 421.

e Anbefalet: Fokus pa flerledsgvelser og evt. funktionel treening, hvis individuelt

fokus kreaever dette [s-9, 211. c

Studier
En metaanalyse, som omfatter voksne med kronisk nyresygdom, undersgger effekten af
styrketreening pa funktionelle parametre (gangtest og handgrebsstyrke) samt metaboliske og

inflammatoriske markgrer ().



Udvidet konklusion og klinisk anvendelse

Der foreligger moderat evidens for, at styrketrening kan forbedre gangkapacitet og
handgrebsstyrke hos personer med kronisk nyresygdom (1. Effekten pa gangkapacitet er potentielt
klinisk relevant, men er praget af heterogenitet ). Klinisk kan styrketrening anvendes som et
muligt supplement med fokus pa vedligeholdelse eller mindre forbedringer i fysisk funktion, men
grundet den substantielle heterogenitet bgr dette anvendes uden forventning om sikre eller

konsistente effekter.

Yderligere kan effekt forventes pa muskelstyrke, muskelmasse og neuromuskuler funktion, nar
styrketreening udfgres systematisk og med passende progression. Generelle anbefalinger for sldre
og personer med kroniske tilstande understgtter, at treening af stgrre muskelgrupper kan bidrage
til bedre funktionel reserve, gangudholdenhed og evne til daglige aktiviteter, selv nar evidens for

specifikke geriatriske tilstande er begranset (s).




Centralt budskab

Hos postmenopausale kvinder er styrketreening forbundet med signifikante forbedringer i

knogletethed (BMD), mest konsistent for hele hoften, hvor heterogeniteten er lav (u¢. Effekter ses
ogsd i lenderyggen og lirbenshalsen, men med meget hgj heterogenitet, hvilket reducerer

sikkerheden.

Funktionelle resultater er ikke rapporteret, og den kliniske betydning i forhold til funktion kan
derfor ikke vurderes direkte, men da osteoporose primert pavirker muskel-skelet-systemet og
funktionskapaciteten indirekte, vurderes knogletethed som et relevant fysisk mal i denne
specifikke geriatriske tilstand. Da effekten ikke kan kobles direkte til forbedringer i funktion,
mobilitet eller faldrisiko, kan styrketreening derfor klinisk anbefales med henblik pa
knoglesundhed, men ikke som dokumenteret middel til funktionel forbedring pa baggrund af
denne metaanalyse alene (1¢). Der henvises derfor til at lzese andre relevante afsnit (jf. Raske; Risiko

for fald; Sarkopeni; Mobilitetsbegreensning; Skrgbelighed).

Anbefalet dosering i klinikken

o Frekvens: >3x/uge er forbundet med bedre BMD-respons [uq].

o Intensitet: Moderat—hgj; bedst effekt ved >70 % 1RM eller lavere
repetitionsomrader (<6 reps) (.

o Varighed: Lengere interventioner giver bedre effekt; >48 uger serligt for

larbenshalsen og hele hoften .

o Volume: Ikke systematisk rapporteret; generel anbefaling 2—-3 st x 8-12

gentagelser pr. stgrre muskelgruppe (s.

o Progression: Progressiv belastningsstigning anvendt i de fleste studier, men

uden felles model; bgr planlegges og individualiseres s, 116

o Muskelgrupper: Ikke specificeret; generelt anbefales traening af store,

vaegtbaerende muskelgrupper omkring hofte og columna 3.

o Anbefalet: Fokus pa flerledsgvelser og evt. funktionel treening, hvis individuelt

fokus kraever dette (s-o, 211. e
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Studier

En metaanalyse, der omfatter postmenopausale kvinder, undersgger effekten af styrketrening pa

DXA-malt knogletethed (lenderyggen, larbenshalsen, hele hoften og trochanter) fus).

Udvidet konklusion og klinisk anvendelse

Der foreligger moderat evidens for, at styrketrening kan forbedre knogletethed hos
postmenopausale kvinder. Effekten fremstar mest konsistent for hele hoften (6. For leenderyggen
og larbenshalsen er effekterne statistisk signifikante, men praeget af meget hgj heterogenitet,
hvilket begrenser sikkerheden omkring hvor stor effekt, der opnas me. Da metaanalysen ikke
rapporterer funktionelle resultater, anbefales det at se andre relevante afsnit (jf. Raske; Risiko for

fald; Sarkopeni; Mobilitetsbegraensning; Skrgbelighed).

Yderligere kan effekt forventes pa muskelstyrke, muskelmasse og neuromuskuler funktion, nar
styrketreening udfgres med tilstraekkelig intensitet og systematisk progression. Disse tilpasninger
kan indirekte understgtte funktion, stabilitet og belastningstolerance i muskel-skelet-systemet,
ogsa hos personer med osteoporose, selvom dette ikke er direkte undersggt i den inkluderede

metaanalyse s, 2s].




Centralt budskab

Treningsinterventioner er forbundet med signifikante smertereduktion ved skuldersmerter og

rotator cuff-relaterede gener samt ved knzartrose, men effekten varierer for de to omrader (e3, 991.
Ved skuldersmerter ses sma til moderate forbedringer pa tveers af analyser (991. Ved knaeartrose ses
bade smertereduktion og forbedring i funktionsnedsattelse, men med betydelig heterogenitet og
lav effekt, vurderes det ikke klinisk relevant (s31. For knaeartrose er malrettet, quadriceps-specifik
styrketreening mere effektiv end generel underekstremitetstrening, og simple, single-type
treeningsprogrammer, der kun bestar af én type trening (styrketrening eller aerob traening eller
performancetraening) er mere effektive end multikomponente forlgb. Effekterne er oversat til ca.

8,5 mm smertereduktion og 8,3 mm forbedring i funktionsnedszttelse pa en 0-100 mm VAS e3).

Anbefalet dosering i klinikken

e Frekvens: >3x/uge og mindst 12 superviserede sessioner for optimal effekt

ved knaeartrose (e:).

o Intensitet: Ingen klar dosis-respons; generelt anbefales moderat-hgj belastning,

hvor teknisk korrekt udfgrelse kan opretholdes 3.

e Volume: 2-3 st x 8—12 gentagelser pr. relevant muskelgruppe, som generel

klinisk ramme [s).
e Traeningstype:

o Skulder: Treningsterapi med styrkeelementer; specifikke parametre er ikke

systematisk rapporteret (o).

o0 Kneartrose: Quadriceps-specifik styrketraening frem for generel

underekstremitetstraening [s3).

e Progression: Ikke systematisk rapporteret; generelt anbefales at det bgr

planlegges gradvist og individuelt (s.

e Anbefalet: Fokus pa flerledsgvelser og evt. funktionel treening, hvis individuelt

fokus krever dette (s-o, 211. e



Studier

To metaanalyser med fokus pa skuldersmerter/rotator cuff-relaterede tilstande 991 og knaeartrose
(631 undersgger treeningens effekt pa smerte og funktionelt funktionsniveau (funktionsnedszttelse),

mens direkte styrkerelaterede effekter ikke er primzere mal (3, 991.

Udvidet konklusion og klinisk anvendelse

Der foreligger moderat evidens for at opnd en mindre smertereduktion ved trening ved
skuldersmerter (991. For knaeartrose foreligger svag—moderat evidens for bade smertereduktion og
forbedring i funktionsnedszttelse, men effekterne er praeget af hgj heterogenitet og
effektstgrrelsen vurderes ikke klinisk relevant. Forudsigelsesinterval indikerer desuden, at effekten
kan variere mellem kontekster (¢:. Den inkluderede evidensen peger pa, at styrketrening kan
anvendes som en del af behandlingen ved artrose, serligt med fokus pa malrettet muskeltreening
frem for brede multikomponentprogrammer. Effekten forventes at variere pa tvaers af

artroseomrader. Ved knzeartrose bgr quadriceps-specifik treening prioriteres 3.

Yderligere kan effekt forventes pa muskelstyrke, muskeludholdenhed og neuromuskuler funktion
omkring det afficerede led, nar styrketrening udfgres systematisk og med tilstreekkelig belastning.
Disse tilpasninger kan bidrage til bedre ledstabilitet og belastningstolerance og dermed indirekte

understgtte smertereduktion og funktionel kapacitet, ogsa ved artrose [s).




Centralt budskab

Hos personer med KOL medfgrer malrettet styrketraening af overekstremiteterne konsistente og

signifikante forbedringer i muskelstyrke. Effekterne ses ved treening 2—3x/uge i mindst 6 uger, ved
moderat-hgj intensitet (typisk 50-85 % 1RM eller 6—25 RM), og uathengigt af om treeningen udfgres
med elastisk modstand eller maskinbaseret udstyr (e1. Evidensen er afgrenset til muskelstyrke i

overekstremiteterne, og funktionelle effekter er ikke undersggt.

Anbefalet dosering i klinikken

e Frekvens: 2—3x/uge i mindst 6 uger (s4.

o Intensitet: 50-85 % 1RM eller tilsvarende 6—25 RM s, s41.

e Volume:
o0 Maskinbaseret styrketraening: 1—4 set x 8—12 gentagelser.
o Elastisk modstand: 2—7 szt x 6—25 gentagelser (e4.

e Muskelgrupper: Overekstremiteter (fx bryst, skuldre, albuefleksorer/-
ekstensorer, ryg) (s, sa.

e Progression: Gradvis ggning af modstand over tid; ingen standardiseret model

rapporteret [e].

e Anbefalet: Fokus pa flerledsgvelser og evt. funktionel treening, hvis individuelt

fokus kraever dette (s-9, 211. B

Studier
En metaanalyse undersgger effekten af styrketrening af overekstremiteterne, primart
styrkebaseret trening med maskiner eller elastiske band, hos personer med KOL i

lungerehabilitering (e



Udvidet konklusion og klinisk anvendelse

Der foreligger hgj evidens for, at overekstremitetsstyrketrening kan forbedre muskelstyrke hos
personer med KOL (¢q. Effekterne er konsistente pa tvers af flere muskelgrupper (fx pectoralis
major og albuefleksorer) og ses bade pa kort og leengere sigt (s41. Der er ingen dokumenteret forskel
i styrkeeffekt mellem elastisk modstand og maskinbaseret styrketrening, hvilket giver fleksibilitet

i klinisk praksis.

Da metaanalysen ikke rapporterer funktionelle effekter (fx selvhjulpenhed, armfunktion i
hverdagen eller livskvalitet), kan effekten ikke direkte kobles til funktionel kapacitet. Klinisk bgr
styrketreening af overekstremiteterne derfor anvendes som et supplement til rehabilitering ved KOL
med fokus pa forbedring af muskelstyrke i overekstremiteterne, serligt hos patienter med udtalt

treethed eller begranset tolerance for helkropstrening.

Yderligere kan effekt forventes pa neuromuskuler funktion, muskeludholdenhed og muskelpower
i overekstremiteterne, nar styrketrening udfgres systematisk og med tilstraeekkelig belastning.
Disse tilpasninger kan understgtte mere effektiv brug af arme ved daglige aktiviteter og reducere
relativ belastning ved armarbejde, hvilket er relevant hos personer med KOL, hvor

overekstremitetsaktivitet ofte er forbundet med dyspng (s1.




Centralt budskab

Hos @ldre med gget risiko for fald kan styrketrening forbedre underekstremitetsstyrke og enkelte

funktionelle parametre sasom Timed Up and Go og ganghastighed, men styrketrening alene
reducerer ikke antallet af faktiske fald 1. Lavintensiv styrketreening med okklusionstraening kan
anvendes, nar hgj belastning ikke tolereres, og medfgrer forbedringer i muskelstyrke, muskelmasse
og funktionel mobilitet (2. For selve faldmekanismen peger evidensen pa, at opgave-specifik
perturbationsbaseret reaktiv balance- og gangtrening (gangtrening med en eller flere mekaniske
posturale forstyrrelser under gvelsen) er mest effektiv, efterfulgt af powerstyrketraening ies1. I klinisk
praksis bgr faldforebyggelse derfor baseres pa kombinerede indsatser, hvor styrketrening
suppleres med reaktiv balance- og gangtrening, for at gge evnen til at genvinde balancen ved

perturbation (s, es, 72.

Anbefalet dosering i klinikken

o Frekvens: 2—3x/uge (4, 65, 721.

e Styrketraning:
o Hvis muligt: Moderat-hgj intensitet, op mod 70-85 % 1RM s].
o Alternativ (ved lav tolerance): 20—-30 % 1IRM med BFR (7).

e Volume: 2-3 s®t x 612 gentagelser (s, 4.

e Supplerende elementer: Opgave-specifik reaktiv balancetrening og

perturbationsbaseret gangtrening (es).

e Muskelgrupper: Primert underekstremiteter (quadriceps, hofte- og

ankelmuskulatur) (s, 721.

e Anbefalet: Fokus pa flerledsgvelser og evt. funktionel traening, hvis individuelt

fokus kraever dette [s-9, 211. e



Studier

Tre metaanalyser underspger treningsinterventioner relateret til faldforebyggelse. Kun én
metaanalyse analyserer faktiske fald, mens de gvrige fokuserer pa funktionelle mal tet relateret til

faldrisiko, herunder styrke, balance og mobilitet s, ¢s, 721.

Udvidet konklusion og klinisk anvendelse

Der foreligger svag—moderat til moderat evidens for, at styrketraening kan forbedre styrke og visse
funktionelle mal relateret til faldrisiko, men ingen evidens for reduktion i faktiske fald ved
styrketraening alene ue. Lavintensiv styrketrening med okklusionstrening kan veere et relevant
alternativ hos ®ldre med lav belastningstolerance og giver forbedringer i styrke, muskelmasse og
mobilitet, men hgjintensiv styrketraening giver stgrre styrkegevinst, hvor den kan tolereres (721. For
malrettet faldforebyggelse peger evidensen pa, at reaktiv balancetraening og perturbationsbaseret
gangtrening bgr indga som centrale elementer, eventuelt suppleret med power-trening. Reaktiv
balancetrening viser mere konsistente, opgave-specifikke forbedringer i reaktiv balance end

gangtrening uden mekaniske posturale forstyrrelser ().

Yderligere kan effekt forventes pa fysisk funktion, neuromuskulert respons og evnen til hurtig
kraftudvikling gennem systematisk styrketreening og power-orienterede gvelser, hvilket kan

understgtte eldres robusthed over for pludselige belastninger i hverdagen 1.




Centralt budskab

Hos skrgbelige og prae-skrgbelige @ldre medfgrer styrketraening forbedringer i funktionelle tests,
iser styrke i underekstremiteter (rejse-satte-sig-test), mens effekterne pa mobilitet (ganghastighed
og Timed Up and Go) er mere variable og har ofte ikke statistisk signifikante effekter i samlede
analyser (74, s21. Bade powerstyrketraening og traditionel styrketreening kan forbedre funktion, men
der ses ikke klare forskelle mellem powerstyrketreening og traditionel styrketrening pa fysisk
funktion 741. Multikomponent traening, der kombinerer to eller flere treeningstyper, kan reducere
skrgbelighed og i enkelte analyser forbedre selvhjulpenhed og livskvalitet, men evidensen er
overvejende lav (i02). Styrketreening bgr derfor anvendes som central intervention ved skrgbelighed

med fokus pa funktionel benstyrke og malrettet progression.

Anbefalet dosering i klinikken

o Frekvens: 2—3x/uge (74, s2].

o Intensitet: 40-80 % 1RM, afheengigt af tolerance 174, s21; typisk 60-80 % 1RM ved
mal om styrke (s].

e Volume:1-4 st x 8—15 gentagelser pr. gvelse [s25; ofte 2—3 st x 8—12 gentagelser
pr. stgrre muskelgruppe som klinisk ramme s).

o Powerstyrketraening: Kan indga som eksplosiv koncentrisk fase ved moderat

belastning, nar det er sikkert og relevant for funktion s, 741.

e Muskelgrupper: Store muskelgrupper med fokus pa underekstremiteter.

(hofte/knae/ankel) samt relevante posturale muskler (s, s2).

e Anbefalet: Fokus pa flerledsgvelser og evt. funktionel treening, hvis individuelt

fokus krever dette (s-9, 211. c

Studier

Tre metaanalyser undersgger traditionel styrketreening og powerstyrketraening samt bredere ikke-
farmakologiske, multikomponente forlgb, med mal relateret til funktion (rejse-sxtte-sig-test,
ganghastighed, Timed Up and Go, Short Physical Performance Battery), skrgbelighed,

selvhjulpenhed og livskvalitet (74, s, 1021.



Udvidet konklusion og klinisk anvendelse

Der foreligger moderat evidens for, at styrketreening forbedrer funktion hos skrgbelige og pree-
skrgbelige @ldre, med mest konsistente effekter pa rejse-sette-sig-test [, s21. Effekter pa
ganghastighed og Timed Up and Go er samlet set mere heterogene og ofte ikke statistisk
signifikante i samlede analyser, og multikomponent trening kan reducere skrgbelighed og
understgtte selvhjulpenhed og livskvalitet, men med lav evidensstyrke og effekt ses ikke i alle test
for gruppen af skrgbelige (52, 1021. Klinisk bgr styrketrening prioriteres som grundelement og
tilrettelegges med funktionel overfgrsel (fx rejse-saette-sig, trappefunktion) og gradvis
progression, mens gangrelaterede mal ofte krever supplerende trening (fx gang- og

balanceelementer) for mere sikker effekt 74, s21.

Yderligere kan effekt forventes pa muskelpower, hurtig kraftudvikling, neuromuskuleer funktion
og bevegelseshastighed, hvilket kan understgtte tidskritiske funktioner som reaktion,
opbremsning og korrigerende skridt ved balanceudfordringer. Disse effekter er veldokumenterede
ved systematisk styrketraening af stgrre muskelgrupper med planlagt progression og kan veere
serligt relevante ved lavt funktionsniveau, hvor sma forbedringer i kraftudvikling kan fa stor

funktionel betydning s.




Centralt budskab

Hos mobilitetsbegreensede eldre i plejesektoren kan siddende elastikbaseret styrketrening

medfgre sma til moderate, men klinisk relevante forbedringer pa funktionelle parametre, herunder
selvhjulpenhed, handgrebsstyrke, rejse-satte-sig-test og mobilitet malt ved Timed Up and Go (sa1.
Interventionen med siddende elastikbaseret styrketraening er gennemfgrlig hos zldre med meget
lavt funktionsniveau og behov for stgtte, og fremstar som et anvendeligt alternativ, nar staende eller

vegtbarende trening ikke er mulig.

Anbefalet dosering i klinikken

o Frekvens: 2—-3x/uge [s4.
e Varighed: 12-60 uger; typisk omkring 24 uger (s4.

o Intensitet: Moderat til moderat—hgj anstrengelse svarende til RPE 4—-8/10; ofte

RPE 6-8 ved submaksimale gentagelser s41.

e Volume: Ikke entydigt rapporteret; t; generelt anbefales at der klinisk kan
tilstreebes 2—3 st med 8-12 (op mod 15) gentagelser pr. gvelse, justeret efter

tolerance s, s41.
e Progression: Gradvis ggning af gentagelser og/eller elastikmodstand samt
overgang fra simple til mere kreevende gvelser s, s41.

e Muskelgrupper: Helkropsorienteret fokus i siddende stilling — overekstremiteter

(arm- og skuldermuskulatur), truncus samt hofte-, kna- og ankelmuskulatur s, s41.

e Anbefalet: Fokus pa flerledsgvelser og evt. funktionel treening, hvis individuelt

fokus kreaever dette [s-o, 211. B

Studier

En metaanalyse undersgger effekten af siddende elastikbaseret styrketrening hos ldre i
plejesektoren, herunder raske, skrgbelige, personer med kognitiv svekkelse eller demens samt
korestolsbrugere. Felles for populationen er udtalt mobilitetsbegreensning og behov for

struktureret stotte til fysisk aktivitet (s4.



Udvidet konklusion og klinisk anvendelse

Der foreligger hgj evidens for, at siddende elastikbaseret styrketraening kan forbedre centrale
funktionelle mal hos mobilitetsbegrensede ldre. Selvhjulpenhed forbedres med lille, men
konsistent effekt og lav heterogenitet, ligesom handgrebsstyrke, rejse-satte-sig-test og Timed Up
and Go viser signifikante forbedringer med overvejende lav heterogenitet mellem studier s41. Disse
resultater er direkte relevante for daglig funktion i plejesektoren. Selvom forbedringer forventes at
vaere sma til moderate, er der stor enighed om effekt pa tveers af studier. Evidensen begraenses af
mangelfuld rapportering af treeningsvolumen (st x gentagelser), hvilket reducerer sikkerheden for
pracise dosisanbefalinger s41. Klinisk kan siddende elastikbaseret styrketraening anvendes som et
lavteerskel-tilbud til eldre, der ikke kan deltage i stiende styrketrening, med fokus pa at
vedligeholde eller forbedre basal styrke og funktion i over- og underekstremiteter samt understgtte

selvhjulpenhed.

Yderligere kan effekt forventes pa neuromuskuler funktion, muskeludholdenhed og basal
kraftudvikling, selv ved lavere absolut belastning, nar styrketrening gennemfgres systematisk og
progressivt. Evidens fra generelle anbefalinger for xldre viser, at ogsa lav- til moderat belastning,
udfgrt tet pd udtretning og med planlagt progression, kan bidrage til forbedret funktionel
kapacitet og bevaegelseshastighed. Dette er serligt relevant hos meget sveekkede @ldre, hvor selv

sma styrkeforbedringer kan have stor funktionel betydning (1.




Centralt budskab

Hos @ldre med osteosarkopenisk overvagt (kombination af osteopeni eller osteoporose, sarkopeni

og fedme) kan elastikbaseret styrketraening udfgrt 3x/uge i 12 uger forbedre funktionel styrke (rejse-
sette-sig-test). Effekter pd ganghastighed, mobilitet (Timed Up and Go) og hindgrebsstyrke er
derimod inkonsistente eller ikke statistisk signifikante. Styrketreening kan derfor overvejes med

fokus pa funktionel styrke, men den samlede evidens for bred funktionel forbedring er svag (s, 1.

Anbefalet dosering i klinikken

e Frekvens: 3x/uge 75, .
e Varighed: 12 uger (ss, .

o Intensitet: Ikke rapporteret i %1RM; elastikmodstand til moderat anstrengelse s,
). Generelt anbefales moderat intensitet svarende til ca. 60-80 % 1RM, hvor dette

kan operationaliseres sikkert (s).

e Volume: Begraenset rapportering; ét studie angiver 1-3 set x 10-15 gentagelser .

Generel anbefaling: 2—3 st x 8—12 gentagelser pr. gvelse (3.

e Progression: Ikke systematisk rapporteret; generelt anbefales at det bgr

planlegges gradvist via gget elastikmodstand eller gentagelser (s, 1.

e Muskelgrupper: Store muskelgrupper i under- og overekstremiteterne (s, s, 1.

e Anbefalet: Fokus pa flerledsgvelser og evt. funktionel treening, hvis individuelt

fokus kraever dette [s-9, 211. n

Studier

To metaanalyser, der omfatter @ldre med osteosarkopenisk overvaegt, undersgger primeert
elastikbaseret styrketrening. Studierne har hovedfokus pa kropssammensatning, men rapporterer
ogsd funktionelle tests sisom Timed Chair Rise, ganghastighed, Timed Up and Go og
handgrebsstyrke (75, 1.



Udvidet konklusion og klinisk anvendelse

Der foreligger svag evidens for, at elastikbaseret styrketraening kan forbedre funktionel styrke
(rejse-sette-sig-test) hos ldre med osteosarkopenisk overvaegt, nar treningen udfgres 3 gange
ugentligt i 12 uger (s, m. For centrale funktionelle mal som ganghastighed, Timed Up and Go og
handgrebsstyrke er resultaterne enten ikke statistisk signifikante eller modstridende, og der
foreligger ingen robuste fund i de samlede analyser. Den kliniske anvendelse bgr derfor vere
malrettet forbedring af funktionel styrke snarere end forventning om bredere forbedringer i

mobilitet eller gangfunktion.

Yderligere kan effekt forventes pa muskelmasse, neuromuskuler funktion og basal kraftudvikling,
nar styrketrening gennemfgres systematisk og med progression, ogsd hos zldre med kompleks
multisygdom. Generelle anbefalinger for @ldre understgtter, at treening af stgrre muskelgrupper
kan bidrage til vedligeholdelse af funktionel reserve og fysisk kapacitet, selv nar evidens for

specifikke geriatriske tilstande er begranset (s).




Denne gennemgang af evidens har haft til formal at vurdere evidensen for styrketrening som intervention til
forebyggelse og behandling af funktionstab hos eldre pa tvers af en bred vifte af geriatriske problemstillinger.
Samlet viser resultaterne, at styrketrening — udfort i mange forskellige former og doser — er sikker og forbundet
med positive effekter pa muskelstyrke og funktionelle parametre hos eldre, uanset om de er raske, lever med én

geriatrisk tilstand eller har multiple samtidige geriatriske tilstande.

Samlet viser studierne for de 14 geriatriske tilstande, at styrketreening hos @ldre pa tvers af
helbredstilstande er forbundet med positive effekter pa iseer muskelstyrke og i flere grupper ogsa pa
funktionsevne, mens effekter pa mere komplekse funktionelle mal (fx ganghastighed, Timed Up
and Go og fald) er mere variable og athenger af population, treeningsindhold og malemetode 1z, 4,

54-55, 61, 63-65, 71-72, 74-75, 81-82, 87, 91, 96-97, 99, 101, 111-112, 115-116].

Pa tvars af de geriatriske tilstande fremstar effekten pa muskelstyrke som det mest konsistente
og robuste resultat af styrketraening. Forbedringer i muskelstyrke er dokumenteret hos grupperne:
raske, sarkopeni, overvaegt og sarkopen fedme, diabetes, kronisk obstruktiv lungesygdom (KOL),
kroniske nyresygdomme, demens og mild kognitiv svaekkelse (MCI), mobilitetsbegreensning og
multisygdom: osteosarkopenisk overvaegt. Evidensen for styrkeeffekter vurderes overvejende som
moderat til hgj (C-B), og pa tveers af de geriatriske tilstande ses en entydig positiv effektretning,
men samtidig betydelig heterogenitet i treningsprotokoller, populationskarakteristika og

styrkemalinger.

I flere af grupperne, herunder sarkopeni, overveaegt og sarkopen fedme, mobilitetsbegraeensning og
kronisk obstruktiv lungesygdom (KOL), nir evidensen for styrkeforbedringer et hgjt niveau (B),
mens evidensen i andre grupper vurderes som moderat til lav (C-D). Den lavere evidensstyrke i disse
omrader relaterer sig primert til inkonsistente resultater pa tveers af studier og mangelfuld
rapportering af treningsdosis og funktionelle mal, snarere end fraver af effekt. Samlet
understgtter resultaterne, at styrketreening har en robust og bredt anvendelig effekt pa

muskelstyrke hos @ldre pa tveers af helbredstilstande.



Forbedringer i funktionel kapacitet ses typisk sekundzert i forhold til forbedringer i muskelstyrke
og manifesterer sig primert i gget funktionsevne (rejse-satte-sig-test), mobilitet (praestation i tests
som Timed Up and Go og gangtest) samt selvhjulpenhedsrelaterede resultater. Disse viser mere
varierende, men overordnet positive effekter, iser hos ldre med sarkopeni, skrgbelighed, gget
faldrisiko og mobilitetsbegraensning. Evidensen er her ofte praeget af heterogenitet, hvilket afspejler

stor variation i bade populationer, interventionsdesign og valg af endemal.

Balance og fald udggr et sarskilt omrade, hvor styrketrening alene ikke reducerer faktiske
faldhendelser, men bidrager til forbedring af styrke og visse funktionelle mal. Evidensen peger her
pa, at styrketrening bgr indga som et kapacitetsopbyggende element, men kombineres med

opgave-specifik reaktiv balance- og gangtraening, hvis malet er egentlig faldforebyggelse.

Endelig ses der for flere geriatriske tilstande enten manglende funktionelle mal eller betydelig
usikkerhed (fx hjertesygdomme og sygdomme i kredslgbet, osteoporose, artrose), hvilket
begrenser muligheden for entydige kliniske anbefalinger. Alligevel peger resultaterne pa, at
styrketreening kan anvendes som et sikkert supplement, serligt nar malet er vedligeholdelse af

muskelstyrke og fysisk kapacitet.
Nar resultaterne opstilles hierarkisk efter “mest robuste felles fund”, fremstar fglgende mgnster:

1. Styrke i store muskelgrupper er den mest konsistente effekt. Dette ses hos raske (1, o1, ved
sarkopeni 1s7, 96, 1011, ved overvaegt og sarkopen fedme o, 1081, ved demens og mild kognitiv
svaekkelse (MCI) [z, 121, ved mobilitetsbegrensing (handgreb og rejse-satte-sig-test/over-
/underekstremitetsstyrke) 41, ved diabetes (over-/underkropsstyrke), men med ekstrem
heterogenitet 551, ved kroniske nyresygdomme (en gangtest og handgreb) 1121 samt ved kronisk

obstruktiv lungesygdom (KOL) (overekstremitetsstyrke), men uden funktionelle mal (s4).

2. Funktionsevne malt med rejse-saette-sig-testen fremstar som et relativt robust funktionelt
endemal, og effekt malt med denne test ses iser ved skrgbelighed (74, 521, mobilitetsbegrensede
;s41, sarkopeni (iser i kombinationsforlgb) (s;, 961 og ved multisygdom: osteosarkopenisk

overvaegt [7s, wi].

3. Mobilitet malt med gangtest og Timed Up and Go viser mere heterogene fund. Ved
skrgbelighed er effekt pa mobilitet ofte ikke statistisk signifikante (ganghastighed og Timed
Up and Go) %, s21. Ved kognitiv skrgbelighed ses forbedringer, men med hgj heterogenitet i
flere tests (Timed Up and Go og ganghastighed) 121. Ved mobilitetsbegraensede ses signifikant



forbedring (Timed Up and Go) (s41. Ved hjertesygdomme og sygdomme i kredslgbet ses
styrketrening alene med effekt pa gangfunktion, men uden effekt pa VO,max (en gangtest og
VO,max). Evidensen for at nd effekt pa VO,max er mest robust for aerob eller kombineret

traening (o7, 1s.

Faktiske fald reduceres ikke af styrketraening alene, men styrketrening kan forbedre
funktionelle resultater (Timed Up and Go/ganghastighed) og styrke; mest malrettet effekt ses
ved opgave-specifik reaktiv balancetraening, og powerstyrketrening rangerer hgjt som

supplerende element s, ¢s, 721.

Livskvalitet vurderes ved hjertesvigt, hvor der ses forbedringer i livskvalitet ved traening
overordnet, iser ved aerob/kombineret traening o7, us). Ved skrgbelighed rapporteres
livskvalitet mere inkonsistent og med lav evidens r1021. Det understgtter samlet, at livskvalitet
kan forbedres, men at effekten ikke kan tilskrives isoleret styrketraning pa tvers af omrader

med hgj sikkerhed.

Pa tvaers af de geriatriske tilstande understgttes et samlet klinisk princip af Fragala et al.s Position

Statement (2019) fra the National Strength and Conditioning Association [s:

Systematisk, progressiv styrketrening af stgrre muskelgrupper kan forbedre muskelstyrke,

muskelpower og neuromuskuler funktion, og disse tilpasninger er funktionelt relevante, fordi de

understgtter hurtige og tidskritiske bevaegelser (fx oprejsning, opbremsning, korrigerende skridt

og retningsskift) (s1. Dette perspektiv er serlig vigtigt, fordi studier for flere af de specifikke

geriatriske tilstande har begraenset eller inkonsistent rapportering af intensitet, volumen og

progression (fx kronisk nyresygdom, hjertesygdomme og sygdomme i kredslgbet, multisygdom:

osteosarkopenisk overvagt), men stadig peger i retning af, at styrketrening kan indga sikkert og



Hypotetisk perspektiv: Den multisyge aldre med alle 14 geriatriske tilstande

og valg af rette dosering

Hvis man konstruerer en hypotetisk patient, der samtidig kan placeres i alle 14 grupper (inkl. raske
som referencepunkt), bliver det afggrende at vaelge en dosering, der (1) er gennemfgrlig ved laveste
funktionsniveau, (2) er sikker ved multisygdomme, og (3) stadig har sandsynlig effekt pa de mest

robuste udfald.

I et sadant scenarie vil det vere relevant at prioritere:

e Styrketraning som kerneintervention for bevarelse af muskelstyrke og funktion.
e Intensitet bgr veere moderat—hgj, hvor det er muligt, og lavere intensitet/alternative metoder,
hvor tolerancen er begrenset.

e Ved faldrisiko kombineres styrketreening med balance- og gangrelaterede elementer.

Dette stemmer overens med pointer fra Fragala et al.s Position Statement s, som fremhaever, at
individualiseret styrketreening med passende tilpasning af intensitet, volumen og gvelsesvalg er

sikker og effektiv pa tveers af @ldre populationer — ogsa med betydelig forskel i helbredstilstand.

Et felles udgangspunkt pa tvaers af de alle 14 geriatriske tilstande peger pa, at man primeert bgr

sigte efter:

e Mal: Overordnet styrke og funktionel benstyrke (rejse-satte-sig-test) som ses som det sikreste
effektmal pa tvers.

e Struktur: Helkropsstyrketraening med fokus pa store muskelgrupper og funktionelle
bevegemgnstre.

e Dosis: 2—-3 ugentlige sessioner, moderat intensitet og moderat volumen, med gradvis
progression.

e Tilpasning: Mulighed for lavterskel-alternativer ved lav tolerance (fx stolbaseret
elastiktreening eller lavintensiv treening med BFR) samt supplerende reaktiv

balance/gangtrening ved udtalt faldrisiko.

Denne tilgang afspejler bade den hyppigst anvendte frekvens (2—-3x/uge) i flere omrader (raske,
overvaegt og sarkopen fedme, risiko for fald, skrgbelighed, demens og mild kognitiv svaekkelse

(MCI), mobilitetsbegrensing, kronisk obstruktiv lungesygdom (KOL)) og den generelle ramme for



Et felles mgnster pa tvers af de 14 geriatriske tilstande

Nar man identificerer et felles mgnster pa tvers af de 14 inkluderede geriatriske tilstande, fremstar

fplgende principper som gennemgaende:

o Styrketraning er tolerabel og sikker, ogsa ved hgj alder, multimorbiditet og nedsat

funktionsevne.

e Selvvedlavere intensiteter (eller alternative tilgange som elastiktrening og BFR) kan der

opnas relevante styrke- og funktionsforbedringer.

e Manglende eller inkonsistent rapportering af treeningsdosis begraenser praecisionen i

anbefalinger, men retningen i effekterne er konsekvent positiv.

Dette indikerer, at styrketraening kan anvendes bredt som et fundament i treening af ldre — ogsa

nar funktionsniveauet er lavt, eller sygdomsbyrden er hgj.

Traeningsprincipper og gvelsesvalg: Store muskelgrupper og flerledsgvelser

Ud fra de inkluderede metaanalyser og tidligere anbefalinger bgr der legges vaegt pa, at treningen

malrettes store muskelgrupper, og at flerledsgvelser prioriteres.

Pa tveers af de 14 geriatriske tilstande fremgar det tydeligt, at styrketraning i praksis primaert er
rettet mod store muskelgrupper og ofte anvender funktionelt orienterede gvelser. Der findes
desuden overordnet ikke evidens i metaaalyserne, der understgtter et isoleret fokus pa
enkeltledsgvelser som primer strategi til forbedring af funktion hos @ldre. Dette understgttes af
Fragala et al.s Position Statement fra 2019, der er en tidligere styrketreningsanbefaling for ®ldre, der
anbefaler brug af flerledsgvelser frem for enkeltledsgvelser (. Ligeledes har et studie fra 2017
pavist bedre styrkefremgang efter treening i flerledsgvelser sammenlignet med trening med
enkeltledsgvelser 211 og et andet studie fra 2015 fandt, at der ikke er additiv effekt pa hverken styrke
eller hypertrofi af tilfgjelse af enkeltledsgvelser, hvis man i forvejen traner flerledsgvelser 1. Med
dette kan det vaere et vigtigt fokus at fraveelge enkeltledsgvelser, for ikke at udtraette de eldre med
gvelser, hvor evidensen viser en samlet mindre effekt, og i stedet udelukkende fokusere pa
flerledsgvelser. Saledes kan energiressourcer hos de @ldre anvendes optimalt og dermed opna stgrst
mulige effekt. Dette understgtter et funktionelt og overfgrbart treeningsprincip, hvor styrketrening

anvendes til at understgtte daglige bevaegelser og fysisk funktion.



Pa baggrund af gennemgang af evidens om de 14 geriatriske tilstande konkluderes, at styrketreening er en
central, sikker og bredt anvendelig intervention til forebyggelse og behandling af funktionstab hos eldre —

uanset helbredsstatus.

Den sterkeste og mest konsistente evidens foreligger for forbedring af muskelstyrke, mens
funktionelle resultater viser mere varierende, men overordnet positive effekter. Styrketraning hos
eldre er samlet forbundet med forbedringer i iser muskelstyrke og i flere grupper ogsa i
funktionelle tests, hvor rejse-satte-sig-testen fremstar som et af de mest robuste funktionelle mal
pa ganghastighed, Timed Up and Go og fald er mere heterogene, og ved faldrisiko peger evidensen
pa, at styrketrening bgr suppleres med opgave-specifik reaktiv balance- og gangtrening, da
styrketreening alene ikke reducerer faktiske fald ws, ss, 21. Ved hjertesvigt ses forbedringer i aerob
kapacitet og livskvalitet ved treening samlet, men den mest robuste evidens er knyttet til aerob- eller

kombineret treening frem for isoleret styrketraening (o7, us).

Fragala et al.s Position Statement understgtter, at progressiv styrketrening i 2—3 ugentlige sessioner
kan forventes at forbedre ikke kun styrke, men ogsa muskelpower og neuromuskuler funktion,

hvilket har direkte klinisk relevans for ldres funktion og robusthed i hverdagen .

Hypotetisk patient med maksimal kompleksitet: Anbefalet dosering i

klinikken pa tvaers af 14 geriatriske tilstande

En patient med maksimal kompleksitet (alle 14 geriatriske tilstande reprasenteret), baseret pa den

mest gennemgaende dosisramme i syntesen, bgr traene efter fglgende principper:

e Frekvens: 2x/uge som minimum (ofte 2—3x/uge) s, s4, 61, 64, 72, 74, 108, 1121.

e Intensitet (standard): Moderat belastning svarende til ca. 60-70 % 1RM (kan skaleres op mod

70-85 % ved tolerance og mal om styrke) (s.

e Intensitet (alternativ ved lav tolerance): Lav belastning teet pa moderat anstrengelse, fx 20-30

% 1RM med BFR, eller elastik- eller stolebaseret treening styret af RPE (s4, 721.

e Volume: 2 st x 8—12 gentagelser pr. gvelse som minimum; kan gges til 3 szt ved tolerance (s).



e Power-element (hvis sikkert): 40-60 % 1RM udfgrt eksplosivt i koncentrisk fase (relevant for

reaktion, opbremsning og funktionel hastighed) s, s1, o1.

e Muskelgrupper og gvelsesvalg: Store muskelgrupper med fokus pa funktionelle

bevegemgnstre; flerledsgvelser prioriteres o, 211.

e Progression: Planlagt og gradvis (flere gentagelser; hgjere belastning/modstand; flere seet),

styret af teknik og tolerance s, s41.

e Supplerende elementer ved hgj faldrisiko: Opgave-specifik reaktiv balancetrening og

perturbationsbaseret gangtraening, evt. suppleret med power-orienterede gvelser (s, 721

Denne anbefalede dosering prioriterer de mest robuste og tvergidende effekter (generel styrke og
funktionel benstyrke), samtidig med at den rummer sikre alternativer ved lav belastningstolerance

og supplerende elementer ved faldrisiko.

Nar evidensen vurderes pa tvers af raske ldre, 2ldre med enkeltstaende geriatriske tilstande og
multisyge ®ldre, fremstir styrketrening siledes som et felles fundament, der kan tilpasses
individueltiintensitet, volumen og gvelsesvalg. Der er ikke grundlag for diagnosespecifikke fravalg
af styrketraening; tveertimod peger resultaterne pa, at individualiseret styrketraening kan anvendes

pa tvaers af alle inkluderede geriatriske tilstande.

I klinisk praksis bgr styrketrening derfor struktureres med fokus pa store muskelgrupper og
flerledsgvelser, med progression hvor muligt, og suppleres med andre treningselementer (fx
balance og gang), nar det funktionelle mal krever det. Denne tilgang understgttes bade af
litteraturen for de 14 geriatriske tilstandes specifikke resultater og af overordnede principper for

styrketrening hos ldre (s).

Pa baggrund af det samlede evidensgrundlag kan styrketraening anbefales som et grundelement i
treening af zldre med henblik pa at bevare eller forbedre muskelstyrke og funktion - ogsa i
komplekse, multisyge populationer — med den erkendelse, at praecise dosis—respons-anbefalinger

fortsat begraenses af heterogen og ufuldsteendig rapportering i den eksisterende litteratur.
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exclusion/biomarkers
scanning, and not so

well defined around
strength training

inclusion/relevant to
segment and target

inclusion/ however, it is
the lower body

exclusion/not clear
groupings in training
form

exclusion/ biomarker

2020

2019



elderly

not relevant

elderly frail

elderly with heart failure

elderly

elderly

overweight elderly

elderly frail

not relevant

elderly

elderly and middle-aged

elderly with skeletal
muscle impairment

healthy elderly

elderly

ot relevant

elderly
/ not relevant

elderly
not relevant

not relevant

elderly, chronic heart
failure

not relevant

10.1007/512603-
019-1196-8

/1 31233069

30676214

30510094

10.3389/fphys.20
18.01564

/1 30483145

10.1093/ageing/af
y009

/1 29471456

10.1016/j.exger.2
017.11.020

/129196141

29596307

30518122

29380857
28932015

28382531

10.1016/j.arr.2017
.04.003

/1 28457933
10.2147/CIA.S104
674

/128670114

28587957

28410504
28809927

27559744

10.1093/ageing/af
w036

/127121683

27471784
27555299

10.1016/j.jesf.201
6.08.001

/129541121

26467494

over 65

over 65

over 65

over 60

over 60

over 57

elderly/n
ot clear
over 60
mean

age 64

elderly/n
ot clear

over 65

50-75

resistance training,
resistance training +
nutritional
supplementation,
multimodal exercise

exercise; Comparison:

programmes and bloodflow no exercise or other

restriction training.

various interventions,
general training and a lot
of others

effects of physical training
on Qol, aerobic capacity,
and cardiac function in
older patients with HF

resistance training,
endurance training and
whole-body vibration

resistance training

strength training to prevent

lean body mass, in a
calorie deficit

strength training and
protein supplements

elastic training

resistance training

resistance training

resistance training

resistance training

To determine the effects of

form of exercise

different forms of
exercise, and walking,
are not clearly shown to
have controls

different groups

exercise vs. "normal

care"

controls and different
interventions

comparing CR with and
without RT have shown t

controls and training

controls and training

controls and training

different modality of exercise

training programs on muscle

oxygenation in older adults

exercise

Exercise interventions
included gait, balance and
function; strength or
resistance; flexibility; 3-
dimensional (e.g. Tai Chi)
and endurance

resistance training

controls and training

controls and various
interventions

aerobic exercise or
resistance exercise or
combination aerobic and
resistance exercise

sarcopenia

reversal of frailty

quality-adjusted happiness

Resistance training is the
most effect intervention to

improve muscle strength and
physical performance in older

people

strength and rapid force
development

Blood glucose is the primary

goal

measured strength, body

composition, and/or cardiac

capacity

physical function

cognitive function

prevent falls

exercise interventions

probably reduce fear of falling
to a small to moderate degree
immediately post-intervention

in community-living older
people

cardiovascular functions and

quality of life (QoL)

inclusion/target and
segment

exclusion/ biomarker

exclusion/maybe
included if we are
missing in this group but
itis Recommendations
for routine frailty
screening

inclusion/segment and
target disease

inclusion/ goals and
objectives

inclusion/ segment and
measurability

exclusion/grouping not
clear

excluded by data
extraction:
excluded/groups are
divided

exclusion/ diet

eksklusion/ age not
clear

exclusion/ Blood
glucose

inclusion/ however
review age

inclusion/ segment
and target

exclusion/not suitable
target

exclusion/not suitable
target

exclusion/biomarkers

excluded by data
extraction: exclusion/
not the best though

inclusion/target and
segment included

exclusion/
hypertension

exclusion/ biomarkers

inclusion/ however only
one out of 5 of their
goals fits in ours

exclude/ blood
pressure

2018

2017

2016


https://www.sciencedirect.com/topics/medicine-and-dentistry/cardiovascular-physiology
https://www.sciencedirect.com/topics/psychology/quality-of-life
https://www.sciencedirect.com/topics/psychology/quality-of-life
https://www.sciencedirect.com/topics/psychology/quality-of-life

10.1007/s40279-

015-0385-9
elderly /1 26420238
10.1186/s12877-
015-0155-4
frail elderly 11 26626157
10.1007/s40279-
015-0371-2
healthy elderly 11 26286449
Reviewer: KGH
Population
Elderly 260
Group Reference Yyears

Risk of sarcopenia
in patients with
chronic pancreatitis 40077740

unclear, elderly

machine-based RT

over 60 containing a description of
and over at least one training dose response, different
65 variable groups
frail
older
people/
mean
age of
82.5+4.
3 years intervention and control
old exercise groups
resistance, coordination,
and multimodal training on intervention and control
over 65 gait speed groups
Intervention: Resistance Comparator:
training Any

Pancreatic enzyme replacement
therapy (PERT); Nutritional
interventions; special training
programs (resistance training)

effects
between
different types
stroke + quality Any form of exercise of exercise
of life 39825230 50-70 intervention intervention
The control
group included
either
10.3389/fnu any ET mode alone without educational or
1.2025.1537 incorporating other treatments  psychological
291 was one of the intervention intervention or
sarcopenic obesity // 40046765 260 years arms no intervention
More, please
physical frailty 40097929 250 More, incl. RT RT
10.3389/fnu
1.2025.1575
580
More, please
sarcopenic obesity // 40873450 260 More, incl. RT RT
10.1097/jnr.
000000000
0000685 2 60 years of age
with sarcopenia
Sarcopenic /i .
Obesity 40586735  and obesity; RT control groups

comparator: non-physically
active

the effects of the intervention
on the domains of frailty
and/or physical capacity
and/or functional capacity

effects of strength, power,
coordination, and multimodal
exercise training on healthy
old adults’ habitual and fast
gait speed.

Outcomes: Loss of function in the
elderly is prevented/treated

quality of life: Strength Training
had the best effect on Pain and
Vitality

Outcome measurements
encompassed at least one aspect of
body composition [e.g., body fat
percentage [BFP], body mass index
[BMI], or fat-free mass (53)], muscle
strength (assessed in upper or lower
extremities), or physical performance
(measured by gait speed and the 30-
s chair stand test). Results: MCT
outperformed other exercise
intervention models in enhancing
body composition and gait speed.
Moreover, RT showed a significant
advantage in enhancing muscle
strength, while MCT’s efficacy in
strength improvement was
comparable to that of RT

physical activity containing an aspect
of resistance training is beneficial at
reversing frailty status and
preventing frailty progression

Physical function (grip strength, gait
speed, and the timed Up and Go
test) improved significantly.
Konklusion: results indicating a

significant increase in grip strength
(effect size=1.560, 95% confidence
interval [CI]=[0.178, 2.941]; p=.027)
and significant reduction in body fat

percentage (effect size=-1.737, 95%

CI=[-2.563, -0.912], p<.001) (...) gait
speed and body mass index were not

significantly improved by resistance

exercise interventions.

the effects of resistance exercise on
body composition and physical
functioning

inclusion/ extremely
relevant to both goals
and age

inclusion/ relevant target

inclusion/target and
segment

Inclusion/exclusion

Exclude: Focus is
routine screening tool.
The aim of this meta-
analysis was to
determine the overall
prevalence and risk of
sarcopenia among CP
patients.

Exclude: (no age
division) / but quality
of life is focus. RT has
effect on Pain and
Vitality

Inclusion: effect of
strength training on
elderly people with SO

Exclude: No clear
division of age

Include: physical
function but also bio-
markers

Include: RT effect with
functional outcomes

015

year

2025



sarcopenia

healthy

fragile

healthy

sarcopenia in long-
term care facilities

healthy and fragile

Type 2 Diabetes
Mellitus

type 2 diabetes

women over 55

40926882

10.3390/jfm
k9040239

/1 39584892

39426607

39461107

10.1002/jcs
m.13576

/1 39291586

39376725

37875170

38965721

39015223

258

>60

260

>60

mean ages
ranging from 72.5
to 90.4 years

265 or on
average older
than 65 (younger
included).
Average: 74.6
total + 80.3 in frail
elderly

51.4-87.0

2 60 or mean age
255

women = 55

aerobic training, resistance
training, resistance aerobic
training, whole-body electrical
stimulation (WB-EMS) and
whole-body electrical
stimulation plus protein
supplementation (ES&P)

Machine-Based RT

Multicomponent exercise

functional exercise

physical inactivity, with
resistance training being the
most common intervention
type

Physical Exercis

structured combined aerobic
and resistance exercise

any treatment to improve the
glycemic control and physical
performance

flow restriction training

Control group:
The control
group had no
therapy or other
non-invasive
treatments

control groups
More, please
RT

not clear

More, please
RT

control groups

compared with
the control group
receiving usual
care.

sham
interventions,
control
intervention, or
routine or
standard health
care

control groups

Results Body composition (Skeletal
Muscle) was assessed by ASM
(appendicular skeletal muscle mass),
TSM (total skeletal muscle mass),
FFM (fat-free mass) and SMI
(Skeletal Muscle mass Index); PBF
(Percentage body fat), TFM (total fat
mass), BFM (body fat mass) and FM
(fat mass) were selected for body
composition; Strength, grip strength
and handgrip strength were selected
for body function. Quality of life was
evaluated using objective physical
function measures that directly
impact daily living activities: gait
velocity, maximum walking speed,
and 2-min walk distance. These
parameters serve as well-established
physical proxies for QoL in elderly
sarcopenia patients, as they
correlate strongly with independence
in basic and instrumental activities of
daily living

Exclude: a single study
(Wang et al. (2019)) has
age down to under 60
(63.6 £ 5.2). The rest
are over but cannot sort
results

Include: Improves
Functional Capacity in
Older Adults

Improves Functional Capacity in
Older Adults

Multicomponent exercise intervention
can improve frailty status in older
adults and promote enhancement of
physical functional abilities

Exclude: Does not look
at RT in isolation

FIHT regimens led to improvements

in all physical functioning indicators  Exclude: not RT.

Include: RT effect is
assessed on relevant
targets

resistance training being the most
common intervention type

In the healthy aged, a significant
benefit of multicomponent exercises
(p=0.006, SMD=1.40, CI=0.41,
2.40) and tai chi (p=0.01, MD=0.51,
Cl1=0.12, 0.91) on physical function
was revealed, while strength
exercise benefitted cognitive function
(p=0.04, SMD=0.86, CI=0.03, 1.68).
In frail older adults, there was a
significant benefit of multicomponent
exercises on physical function (p <
0.0001, SMD=-10.85, Cl=5.66,
16.04) and mental health (p=0.0002,
SMD=-0.39, CI=-0.18, 0.59).
Strength exercise had a significant

Exclude: RT is included,
but results are not
divided by age. There
are two studies with
participants under 60
(55 years and up + 57
and up)

benefit on activity of daily living
(ADL) (p < 0.0003, SMD=15.78,
Cl=7.28, 24.28).

Exclude: No clear
division of age

HbAc1[%], fasting plasma glucose
(FBG, mmol/l), and indicators of
assessing physical performance

Exclude: No clear
division of age

BFR training had a significant effect

on the increase of the maximum

dynamic force of 1RM and decrease

of blood pressure in middle-aged and

elderly women, but there was no

significant difference found in heart  Exclude: No clear
rate and leg compression force division of age

024



frailty, mobility, or
cognitive disability

cognitive frailty

sarcopenic obesity

healthy

osteosarcopenic
obesity, women

healthy

37975811 260 telehealth exercise
multicomponent exercise ink
RT (strength) - structured
physical activity program
encompassing at least two
components from aerobic,
strength/resistance, balance,

38908349 265 or flexibility exercises

38571676 260 More, incl. RT

39579806 265 RT

10.1016/j.jo

r.2024.03.0

39

I

38633989 260 RT
RT was administered to the
experimental group and mostly
combined with other types of
training, such as aerobic
exercise, balance, gait,
mobility, and flexibility training.

10.3390/he The mean duration of the RT

althcare120 programs was approximately

20197 10-12 weeks (range 8-36
weeks), and the most common

" mean: 70.0 (+4.7) training frequency was 2—-3

38255085 and 93.4 (+3.2) times per week.

included RCTs
that compared
telehealth to
any comparator

Any control was
deemed
acceptable,
except those
incorporating a
physical activity
component.

control groups

control groups

control groups
or placebo

control groups

mobility, strength, balance, falls, and
quality of life (QoL) - moderate
improvement on mobility (n =5
studies; standardized mean
difference [SMD] = 0.63; 95%
confidence interval [CI] =-0.25 to
1.51; p =0.000, 12 = 86%) and
strength (n = 4; SMD = 0.73; 95% CI
=-0.10 to 1.56; p = 0.000, 12 = 84%),
a small improvement on balance (n =
3; SMD = 0.40; 95% CI = -035 to
1.15; p = 0.012, 12 = 78%), and no
effect on QoL. - Interventions that
included an exercise dose of more
than 3 h per week and included
balance and strength exercises
reduced falls by 34%

The study outcomes included at least
one of the following: cognitive
function, frailty status, grip strength,
lower limb muscle strength, daily
living activities, depression, and
health-related quality of life.

Resistance training is the best
intervention in treating the patient
with sarcopenic obesity, because it
directly focuses on direct muscle bulk
improvement by acting on muscle
fibers.

Muskelhypertrofi og og fiberareal
(starrelse), ikke direkte funktionelle
mal. Belyser treeningsrespons pa
muskelstruktur, men ikke
funktionstab. Effekt af styrketraening
pa muskelstarrelse og fiberareal.

Resistance exercise effectively
improves body composition,
increasing body fat percentage and
the skeletal muscle mass index. age-
related osteoporosis (OSO), in older
persons Elastic bands improve
physical performance securely and
efficiently. O: The OSO T-score and
physical function measures like HGS
and GS were the secondary
objectives, whereas body
composition measures like BFP,
SMI, and BMD were the primary
ones. DXA examined BMD, SMI, and
BFP; standard dynamometry
measured HGS; a 10-m walk test
evaluated gait speed

Combining the effects of RT on
various measurements from the
meta-analysis, our results
demonstrate that RT counteracts or
postpones aging-associated declines
in intrinsic capacity (body
composition, muscle strength, and
physical function). Therefore, it can
be concluded that PA is important for
healthy aging - Outcomes pa
muskelstyrke: The heterogeneity in
the outcomes was high for handgrip
strength (12 = 86%) and moderate for
lower limb strength (12 = 68%).
These results demonstrate that the
RT group exhibited higher handgrip
strength and lower limb muscle
strength (isometric knee extension
and isokinetic knee flexion),
compared with the control group.

Exclude: Strength
training is only
mentioned once
together with balance
training and cannot
conclude on its effect.

Exclude: Strength
training is only
mentioned together with
other training and
cannot conclude on its
effect.

Exclude: Only muscle
mass (not function). RT
has the best effect on
muscle mass.

Exclude: Muscle mass
only. RT effect on
muscle size.

Include: Effect of RT.
However, not many
functional results.

Include: effect of RT is
assessed



The study incorporated at least one
or more of the following
assessments: the BBS, Timed Up
and Go (TUG) test, movement
speed, force plate measurements,
and functional balance test. - The
aim was to investigate the effects of
different exercise types (Tai Chi,
yoga, and resistance training) on
balance function in both healthy older
adults and Parkinson’s patients.
Konklusion: This systematic review
and meta-analysis indicate that Tai
Chi, yoga, and resistance training
significantly enhance brain network
function in both healthy older adults
and patients with PD. These

exercises improve connectivity in Exclude: you have to go
subcortical structures, thus into the data of the
enhancing balance and motor individual studies to
function. The study identified ensure that the age for
resistance training as having the the results is not too
The control most significant effect on improving  low. RT in healthy older
group received  balance in healthy older adults, while people has an effect. If
no exercise Tai Chi proved particularly effective  we look exclusively at
intervention, or  for Parkinson’s patients. It is RT results, then age is
alternative recommended that these exercises  over 60 years. The
healthy older adults aged 50 forms of be practiced for 50—60 min, three to  younger ones are, with
years and older, as well as movement and  four times a week, and continued for one exception (who is
healthy and patients with mild to moderate exercise were  at least 12 weeks to achieve optimal on Tai Chi), only in the
Parkinsons 39777047 250 PD utilized. results. group with Parkinson's.
structured programmes The reporting of exclude: not correct
including strength exercises almost two- study design: however
(resistance training with thirds of trials relevant, as RT looks at
weights and/or body weight), did not describe in relation to falls. It is
10.1136/bjs gait, balance and functional allocation not a systematic review
Fall prevention in ports-2023- exercises mirroring daily concealment, or meta-analysis. But it
nursing homes: 107505 movements (eg, stepping, sit-  with some not  Trialists suggest sufficiently can contribute with
cognitive (57%) and to-stand), flexibility, general clearly resourced, tailored balance and insight into which
mobility (41%) A physical activity and 3D describing their  strength exercises delivered at training components
impairments 38658135 265 exercises like Tai Chi. control group moderate intensity may prevent falls. work

Physical activity interventions in older
cognitive physical activity combined with adults with a cognitive impairment: a exclude: no clear age
impairment 37711255  not clear cognitive stimulation ot clear critical review of reviews division 2023

a comparison or
control group
undergoing no

10.1007/s4 exercise or
0200-023- other
01283-5 Effects of RT on muscular interventions
strength, endurance, body (such as Include: RT effect
" mean: 72.4 (+ composition and functional education body composition, muscle strength  measured on relevant
sarcopenia 37975091 9.22) performance training) and endurance disease
focused exclusively on variables (gait
speed, walking speed, locomotion,
muscle activity, muscle strength, and
lower extremity strength) related to
locomotion . Conclusion: Exercise
interventions in community-dwelling
260 older people elderly individuals with sarcopenia
10.3390/fm . did not result in a significant increase
k8030092  in the community in muscle mass, but they did yield
diagnosed with @ range of exercises and positive improvements in lower Include: RT effect is
" . training programs usual care or extremity strength and gait speed, measured on functional
sarcopenia 37489305  sarcopenia incorporating physical activity ~ control groups  thereby enhancing locomotion. outcomes
frailty as the primary outcome.
Secondary outcomes included
cognition, depression, activity of daily
living and quality of life.
Conclusion: Resistance exercise
could be considered as a priority
choice to reduce frailty in older adults
based on the results of this NMA.
This finding might be useful to
clinicians in selecting interventions
for older adults with frailty. However,
10.1093/ag usual care, the certainty of the evidence for this
eing/afad00 placebo, no finding was moderate to very low.
4 treatment or Future studies with a rigorous
other non- methodology, adequate sample sizes Include: RT effect is
" All non-pharmacological pharmacologica and explicit reporting of safety- measured on functional

frail 36746389 260 interventions for frailty linterventions  related information are needed to outcomes






This network meta-analysis suggests
that RT with or without nutritional
supplementation improves physical
performance, ASMI, and handgrip
strength in older adults suffering from
sarcopenia. Higher RT intensity

mean age More: control, potentially generates more benefits  Exclude: if you look
range:55.0 +9.6 supplements, on lower body strength and muscle  exclusively at results
t089.5+4.4 other training, mass compared to lower RT from RT, the age drops
sarcopenia 38030985  years More, incl. RT etc. intensity. to under 60 (59.5)
Conclusions: interventions based
10.3390/life on different types of exercise
13051193 balance ud fra resistance improved static balance in elderly
training, aerobic training, population, but without statistically
" balance training or significant difference in comparison  Include: RT effect on
healthy + balance 37240838 265 multicomponent training control group with the control groups balance/risk of falls

Body composition (eg, fat mass,
muscle mass, lean mass), body
mass index, muscle strength,
physical functioning - Primary
endpoint was body composition, and
secondary endpoints were body
mass index, muscle strength, and

physical function. Konklusion:
Resistance training led to a
significant body fat reduction of
-1.53% (95%Cl, —2.91 to -0.15), an

increase in muscle mass of 2.72%

50-70: (95%Cl, 1.23-4.22), an increase in

Community- o

dwelling persons  Any nutritional and/or exercise muscle strength of 4.42kg (95%Cl,

with sarcopenia intervention with a duration of 2.44-6.04), and a slight improvement

and obesity for at least 8 weeks - the exposure ) :

whom the mean  “resistance training” and the in gait speed of 0.17m/s (95%Cl,

age, together with exposure “training (resistance 0.01-0.34). Protein combined with an

the standard or aerobic)” in combination L . o

deviation, did not with the exposure “added exercise intervention significantly

surpass 50— protein” as compared with “no reduces fat mass (-0.80kg; 95%Cl,
sarcopenic obesity, 70 years at intervention” or “training No intervention Exclude: no clear
community-dwelling 36882046  baseline alone.” control group ~ —1.32t0 ~0.28) division of age

Short Physical Performance Battery
(SPPB), Timed Up and Go test
(TUG), five times sit-to-stand test (5-
STS), 30-second sit-to-stand test
(30-STS), gait speed tests, static or
dynamic balance tests, stair climb
tests and walking tests for distance.

High-velocity power training with The quality of intervention reporting
. was assessed with the Consensus
the intent to perform the on Exercise Reporting Template
concentric phase as quickly as (CERT) score. Conclusion: HVPT
: . had similar effects to TRT for
possible compared with control group -  functional performance in older
10.1016/j.jp > 60 regardless traditional moderate-velocity compared with  adults, but there is considerable
hys.2023.05 of health status, 5 . traditional uncertainty in most estimates. HVPT
018 baseline resistance training performed  moderate- had better effects on the SPPB and
functional with a concentric phase of 22 Velocity TUG, but it is unclear whether the Include: various forms of
functional I capacity or resistance benefit is large enough to be RT on functional
performance 37328359  residential status. Seconds. training clinically worthwhile. parameters

Older adults>65 years (SMD=1.04)
and females (SMD=1.05) displayed
larger improvements in muscle
strength compared with adults<65
years old (SMD=0.60) and males

(SMD=0.38), respectively. (...)
Conclusion: CT is an effective
method to improve measures of
physical fitness (i.e., muscle
strength, power, and CRE) in healthy
middle-aged and older adults aged
between 50 and 73 years, regardless
of sex. Results of independent single
training factor analysis indicated that

the largest effects on muscle exclude: Results are
10.1007/s4 the effects of CT versus strength were observed after 12 divided into over and
0279-022- passive controls on measures weeks of training, > 30-60 min per  under 65 - but CT is a
01764-2 of physical fitness in healthy session, three sessions per week, combination of RT and
middle-aged and older adults higher ET intensities and when ST  conditioning and
healthy middle aged // aged between 50 and 73 preceded ET within the same therefore cannot be

and elderly 36222981 50-73 years. passive controls session. For CRE, the largest effects used






Fall prevention

Sarcopenic

Obesity

10.3390/ijer
ph2006472
3
50-82
A (subgroups: 55—

36981632 64 and 65-75)

10.1007/s1
2603-023-
2018-6

Il 260
37997730

low-intensity resistance
training with blood flow
restriction

physical exercise as an
intervention: Resistance
exercise, combined exercise,
or aerobic exercise

control group

control group
was considered
a group that did
not receive any
intervention.
We did not
include studies
that classified
the control
group as one
that received
any traditional
intervention
(e.g., a new
exercise
method vs. the
usual exercise
method)

the dose-effect relationship between
low intensity resistance training with

blood flow restriction and lower
limb muscle strength in terms of age,
exercise cycle, exercise frequency,
exercise intensity, and vascular
blocking pressure, and found that the
intervention effect of blood flow
restriction intervention low-intensity
resistance training on lower limb
muscle strength was more significant
at age 55-64 years, exercise cycle
4-8 weeks, exercise frequency 3
times/week, exercise intensity 20—
30% 1 RM, and vascular blocking
pressure 2120 mmHg. Scientific
exercise intervention is

recommended for middle-aged and  Include: resuilts in the
. over 65 group and effect
older adults as early as possible can be assessed

Primary outcome indicators: (1)
handgrip strength (HGS); (2) timed
up and go test (TUGT); (3) chair
stand test (CS); (4) gait speed (GS).
In conclusion, not all exercise
modalities can improve all aspects of
muscle strength and physical
performance in older adults with
sarcopenia. In older adults with
sarcopenia, the findings show that
resistance training (RT) has positive
effects on handgrip strength (HGS)
and physical performance tests of
the timed up and go test (TUGT), but
did not improve performance in the
chair stand (CS) and gait speed
(GS). Resistance training (RT),
comprehensive training (CT) and
comprehensive training under self-
management (CT_SM) have a
positive effect on the TUGT times.
There were no significant changes in
chair stand test (CS) and gait speed
(GS) with any of the exercise training
modes. Plausible reasons can
explain these findings to include
differences in the exercise training
movements, exercise-specific
demands on the body, and variations
in exercise training protocols.
Overall, RT is worthwhile exercise
modes to achieve various
improvements on muscle strength
and physical performance in older
adults with sarcopenia. It is
suggested that the elderly should
carry out targeted strengthening
exercise training according to their
own physical insufficiency on the
basis of adopting a variety of
exercise methods. The results of this
study provide some important
references concerning exercise
treatment strategies for clinical
professionals and researchers.

body composition and/or muscle
function. Resultater: A decrease in
body fat (%) favoring the exercise
group was identified (SMD: —-0.34
[95% Cl: —0.53 to —0.16]; p=0.0003)
(GRADE: @@®@®° Moderate). Only

resistance training showed fat Include: RT effect is
. o measured and can be
reduction (SMD: -0.27 [95% Cl: separated from various

-0.48 to -0.06]; p=0.01). Increases  Other results
in upper (SMD: 0.41 [95% CI: 0.04 to
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sarcopenia

osteoarthritis

Intermittent
Claudication

10.1002/jcs
m.13225

I
37057640

37723233

36880959

260: median age:
72.9 years,
female: 73.3%

65+ 6.9 years;
70% female
(pain) + 63+7.0
years; 69%
female
(depression)

250

mixed exercise interventions,
without further classification of
the specific type of exercise

Only nonpharmacological
interventions were included
that involved either exercise,
lifestyle education, therapeutic
and/or multimodal approaches.
These were categorized into
groups as they emerged and
refined during the screening
process. The final groups were
‘multimodal approaches’,
‘movement mediation’
(including yoga, tai chi, and chi
gong), ‘resistance activity
only’, ‘aerobic activity only’,
and ‘therapeutic approaches
only’. Studies were included if
they had one or more active
interventions and an inactive
control group (e.g. treatment
as usual).

Interventions duration ranged
from 6-24 wk and included
aerobic exercise (treadmill
walking, ergometer, and
Nordic walking), resistance
training (lower and/or upper
body), a combination of both,
and underwater exercise

control group

inactive control
group (e.g.
treatment as
usual)

control group

outcomes that include mortality,
quality of life, muscle strength and
physical function measures. High or
moderate certainty evidence
suggested that resistance exercise
with or without nutrition and the
combination of resistance exercise
with aerobic and balance training
were the most effective interventions
for improving quality of life compared
to usual care (standardized mean
difference from 0.68 to 1.11).
Moderate certainty evidence showed
that resistance and balance exercise
plus nutrition (mean difference [MD]:
4.19 kg) was the most effective for
improving handgrip strength

(minimally important difference [MID]:

5 kg). Resistance and balance
exercise with or without nutrition
(MD: 0.16 m/s, moderate) were the
most effective for improving physical
function measured by usual gait
speed (MID: 0.1 m/s). Moderate
certainty evidence showed that
resistance and balance exercise
(MD: 1.85 s) was intermediately
effective for improving physical
function measured by timed up and
go test (MID: 2.1 s). High certainty
evidence showed that resistance and
aerobic, or resistance and balance,
or resistance and aerobic exercise
plus nutrition (MD from 1.72 to 2.28
s) were intermediately effective for
improving physical function
measured by the five-repetition chair
stand test (MID: 2.3 s)

Effect sizes were significant
(p<0.001) for movement meditation
(ES=0.52; 95% CI [0.35, 0.69]),
multimodal approaches (ES=0.37;
95% CI[0.22, 0.51]), and
psychological therapy (ES=0.21;
95% CI[0.11, 0.31]), and significant
(p=0.046) for resistance exercise
(ES=0.43, 95% CI [- 0.07, 0.94].
Aerobic exercise alone did not
improve pain. significant effect on
reducing depressive symptoms
(ES=0.29, 95% CI [0.08, 0.49],
p<0.001). Effect sizes were
significant for movement meditation
(ES=0.30; 95% CI [0.086, 0.55],
p=0.008) and multimodal
interventions (ES=0.12; 95% CI
[0.07, 0.18], p<0.001).
Resistance/aerobic exercise or
therapy alone did not improve
depressive symptoms. Mind—body
approaches were more effective than
aerobic/resistance exercise or
therapy alone for reducing pain and
depression in people with

osteoarthritis

hile not statistically superior to
aerobic walking, combined exercise
seems to be the most promising
training modality. Aerobic walking
and underwater training also
improved walking capacity for
patients with symptomatic PAD.

Include: different forms
of exercise and
supplements are
compared and RT's
effect is included in the
comparison.

exclude: age is too low

exclude: age is too low



trials assessing at least one of the
following- incidence of falls, Berg
balance scale (BBS) measure, timed-
up and go (TUG) score, maximal
walking speed (MWS), stair climb
test (SCT), minute walking distance
(MWD), and chair stand time (CST).
Rate of perceived exertion and
incidence of muscle soreness were
secondary outcomes of this review.
We included studies that reported at
least one of our primary outcomes.
Studies were still included if they did
not report the secondary outcomes.
conclusion: The findings of our
review suggest that eccentric-biased
exercises exhibit significant
improvements in balance, mobility,
and endurance in healthy older
adults. Furthermore, hardly any
significant differences were
observed, when the magnitude of
these improvements was compared
to those in response to concentric
exercises in this population.
However, the reduction in incidence
of falls was greater in response to
concentric exercise than to eccentric
exercise. However, data on the falls’
incidence were limited and reported
only in one study. (...) Results:
eccentric exercises were as effective
as conventional resistance exercises
in improving the selected outcomes
by most studies. Additionally, when
pre-exercise and post-eccentric
exercise functional performance
measures were compared, there was

control (no a statistically significant improvement
exercise in nearly all measures. The quality of
eccentric strengthening or intervention) or  trials was mixed (one high, four Include: a different but
fall risk + physical eccentric-biased strengthening concentric moderate, two low—moderate, and effective approach to
function 34633637 260 intervention exercise. three low risk of bias). strength training
Resistance band exercise might be  Include: Measures
frail elderly, nursing considered a viable strategy for frail relevant factors such as
home/home older adults in the community orin  hand strength, dexterity,
residents 34289511 265 resistance bands exercise control group long-term care facilities. etc. 2022
compared any category of Positive effect, but which type of Exclude: training types
exercise intervention with a exercise has an effect cannot be are not evaluated in
sarcopenia 35186999 260 control group of older patients  control group assessed subgroups

Power Training vs Traditional
Strength Training on Physical
Function: compared strength
training with instructions to
move the weight as fast as
possible in the lifting phase
with traditional strength
training in healthy, community-
living older adults (age 260

years).. PT vs traditional Primary outcomes included physical
L . function and self-reported physical
strength training is associated  power Training  function. Secondary outcomes

: with physical function vs Traditional included power, strength, muscle :
healthy, community- : X Strength mass, walk speed, balance, and include: two types of RT
living older adults =~ 35544136 260 improvement in older adults  Training adverse effects. are compared

conclusion: EBT is an ideal and
safe instrumented resistant exercise
to enhance the physical performance
and muscle mass of older adults with
sarcopenia. Future large-scale and
well-controlled studies are warranted
to further elucidate the effect of EBT
on the muscle mass and physical
function and to compare EBT with
other single or combination treatment
options for older adults with

https://doi.o the effectiveness of elastic sarcopenia. resultats: After 12

rg/10.6890/1 band resistance exercises in weeks of training, significant

JGE.20220 improving the physical improvements were observed in the

7_16(3).001 performance of individuals with timed up and go test result, maximal include: relevant

sarcopenia 1 64.0-73.4 sarcopenia control group grip strength, gait speed, and approach to RT
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with or susceptible

to sarcopenia 36045750
healthy 35953775
doi.org/10.1
186/s13102
elderly living at -022-00526-
home X

sarcopenic obesity 36091394

>55

mean > 65

260 community-
dwelling older
adults aged=60

years

58.4-88.4

blood flow restriction
training - BFR was the sole
intervention difference
between the groups

power training compared to
strength training

Concentric muscle action.
Participants must have been
instructed to move “as fast as
possible” during the concentric
phase, or instructions of a
similar description

the effects of three modes of
physical activity (PA) (aerobic
training [AT], resistance
training [RT], and aerobic
combined with resistance

active control
groups

power training
compared to
strength
training

Comparison
between RT
performed
whilst being
encouraged to
concentrically
move as fast as
possible (MIRT)
vs. slow-to-
moderate
velocity (T-
STR). Studies
that reported
pre- and post-
intervention
scores for
changes in
SPPB score.

Compared with
a no-PA control
group

appendicular skeletal muscle index in
the elastic band training group
compared with the control group
(95% CI, —2.93to —1.41, 1.14 to
5.27,-0.06 to —0.02, and 0.03 to
0.26, respectively). However, no
significant differences were observed
in performance in the 6-minute-walk
test (95% Cl, —11.00 to 27.00).
Elastic band resistance training may
benefit older adults with sarcopenia.
Further randomized controlled
studies with larger samples and
longer follow-up periods are
warranted to strengthen the clinical
evidence regarding the effectiveness
of elastic band training for
sarcopenia

Results: No studies of BFR training
in individuals with sarcopenia were
found and no study included
individuals with FP values below the
EWGSOP criteria. However, four
studies of BFR training in older
adults in which FP was examined
were found. BFR training significantly
improved the timed up and go (MD =
-0.46, z = 2.43, p = 0.02), 30-s chair
stand (MD =2.78,z=3.72, p <
0.001), and knee extension strength
(standardized MD =0.5,z=2.3,p =
0.02) in older adults.

outcome measures for muscle
power, activity based tests, or a
measure for physical functioning in
daily life. These measurements had
to be performed in a laboratory or
clinical setting. We divided these
tests in two categories, ‘generic tests’
and test with an emphasis on the
speed of execution (‘speed tests’);
Results: Fifteen trials and 583
participants were included in the
meta-analysis. Results indicated a
statistically significant benefit of
power training on all reported
outcomes (muscle power SMD: 0.99,
95% Cl: 0.54 to 1.44, p < 0.001;
generic activity-based tests SMD:
0.37, 95% CI 0.06 to 0.68; p = 0.02,
activity-based tests emphasizing
movement speed SMD: 0.43, 95% CI
0.23 t0 0.62, p < 0.001). None of the
included studies used physical
activity level in daily life as outcome.

Primary outcome measure was
SPPB score, or any individual test
derived from the SPPB tests (30-s
chair stand (STS), timed-up-and-go
(TUG), or balance testing).
Secondary outcomes were dynamic
leg press 1RM and knee-extension
1RM, 400-m (400 m) walk, 6-min
walk test

Conclusion: PA is an effective
treatment to improve body
composition, muscle mass, muscle
strength, physical performance, and
IGF-1 in older people with SO.

exclude: no clear age
division

exclude: It cannot be
excluded that there are
participants younger
than 60, as age is stated
in mean age - two types
of RT are compared

include: RT effect on
functional outcomes

exclude: no clear age
division
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training [MT]) on body
composition (body weight
[BW], body mass index [BMI]
and percentage of body fat
[BF%]), muscle mass (skeletal
muscle mass [SM],
appendicular skeletal muscle
mass [ASM] and appendicular
skeletal muscle mass index
[ASMI]), muscle strength
(handgrip strength [HG] and
knee extension strength
[KES]), physical performance
(gait speed [GS]) and
hematological parameters
(inflammatory markers, insulin-
like growth factor 1 [IGF-1] and
lipid profiles) in older people
with sarcopenic obesity (SO).

Outcomes describing muscle
performance (muscle strength or
power), body composition outcomes

Resistance (e.g., lean mass, muscle thickness,
Resistance exercise exercise body fat mass) and functional
interventions focusing on (or interventions, performance tests (e.g., 6-min
emphasizing) eccentric performed ina  walking test, sit-stand tests, stair
contraction. This includes traditional walking, etc.). koklusion: ECC
flywheel training and functional manner or exercise is superior to, or at least as
tasks such as loaded stair emphasizing good as CON exercise for preserving
descent. Duration of the concentric health and overall function in older  exclude: no clear age
healthy and ill 35498525  >55 intervention > 4 weeks. contraction. adults division
the
experimental
group
completed an
LL-BFR
intervention the outcome metrics included muscle
while the strength and muscle mass, and the
control group indicator data were expressed as
Comparison of blood flow did a mean = standard deviation (M + SD)
restriction training and conventional (...) the data suggest the possibility
at risk for conventional resistance HL-RT or LL-RT that BFR training improves age- Include: two types of RT
sarcopenia 38314044 260 training intervention related sarcopenia. are compared
identify the role of RET for
improving CRF in healthy older
adult - identify improvements
in established CRF parameters
(VO2 peak, aerobic threshold In conclusion, this systematic review
(AT), 6-minute walking demonstrates that short-term RET
distance test (6MWT) following improves CRF in healthy older
RET intervention. The adults, based on evidence using
intervention was defined as multiple measures of this health-
strength or resistance-based related parameter. This finding,
exercise training involving combined with the already
multiple training sessions. established evidence base that RET
Studies were excluded if the improves muscle mass and function
intervention provided [24], suggests that RET should be an
combined exercise training integral aspect of exercise promotion
(involving both aerobic and for an ageing population. Further,
RET), or if assessment was that ‘lack of time’ is a commonly cited
conducted after a single barrier to exercise in older adults [76]
training session (i.e. no and that older adults commonly face
training program was time-limited clinical pathways where
delivered). Studies with A control group improvements in physiological
exercise programs longer than was defined as resilience have been shown to be
24 weeks were included in a group beneficial (i.e. surgical prehabilitation
separate sub-analysis to performing no  [77]), RET may be able to elicit include: RT (RET) is
improve homogeneity between exercise or a benefit in two key components of measured on functional
circulation, healthy short-term and long-term sham exercise  whole body health (i.e. muscle and  parameters and
elderly 35737600 260, healthy studies. intervention. CRF) in older adults. circulation
blood flow restriction BFR-LI can significantly improve the
combined with low-intensity lower limbs muscle strength and
training on the lower limbs function of older adults, in combined
muscle strength and function. with low-intensity (LI) RT, WT and
Intervention Method: (i) The FT. BFR-RT and BFR-WT contribute
X to greater strength gain than those
study design allows without BFR, but the effect of BFR-
comparisons between LI RT is weaker than that of regular
- . . high-intensity (HI) RT. Furthermore,
training with and without training duration may be an important
simultaneous BFR. (ii) If regulator variable for the positive
. - . effect of BFR-RT on muscle strength.
multiple flow restriction training Our results suggest that the strength
groups or control groups are gain achieved by BFR-RT is close to
strenght: Lower that contributed by HI-RT when

limbs muscles 35508279 =50 reported in the same literature, control group  training is longer than 10 weeks and  exclude: age is too low



osteosarcopenic
obesity

termination of RT
effect

Independent Older
Adults

35654981

36360927

35564788

they are analyzed separately
[HI (270% 1RM) or LI (<50%
1RM) training or Daily

exercise].

260 - People with
OSO (participants
were required to
have a
combination of
osteopenia,
sarcopenia, and
obesity and to
have no other
diseases, such as
fractures, heart
failure, and
diabetes).
Participants were
required to be
elderly (age=60),
but there were no
restrictions for
sex or

environment

(such as Investigate effects of
. resistance training on body
hospitals, composition and physical

function in elderly
osteosarcopenic obesity
(OSO0) patients.

communities, or

nursing homes).

resistance training followed by
a period of training cessation

265 (detraining)

High-Speed Resistance
Training on Health Outcomes -
focusing on velocity-based
training and health outcomes -
2 65 years old, at least one of the protocols
from both sexes, under study was an HSRT
without any program with maximal
clinical condition  concentric velocity (i.e., as fast
and physically as possible, =1 s) lasting 2

independent weeks or longer

Control group
or placebo

pre-
intervention,
post-
intervention,
and post-
detraining data

control group -
Compared the
EG with the CG
at post-
intervention

BFR-RT is significantly superior to LI-
RT when training lasts for 16 weeks.

Twelve weeks of resistance training
improved bone mineral density (BMD,
mean difference (MD) = 0.01 g/cm2,
95% confidence interval (Cl): 0.001,
0.02, P =0.03, 12 = 0%), skeletal
muscle mass (SMM, MD = 1.19 kg,
95% ClI: 0.50, 1.89, P = 0.0007, 12 =
0%), Z score, timed chair rise test
(TCR), and body fat percentage (BFP,
MD = - 1.61%, 95% Cl: - 2.94, - 0.28,
P =0.02, 12 = 50%) but did not
significantly affect skeletal muscle
mass index (SMI, MD = 0.20 kg/m2,
95% Cl: - 0.25,0.64, P =0.38, 12 =
0%) or gait speed (GS). Conclusions:
Resistance training is a safe and
effective intervention that can improve
many parameters, including BFP,
SMM, and Z score, among OSO
patients and is a good option for
elderly individuals to improve their
physical fitness. Outcomes (O):
Primary outcomes: body composition
(e.g., body fat percentage (BFP),
skeletal muscle mass index (SMI),
bone mineral density (BMD));
secondary outcomes: physical
function (e.g., hand grip strength
(HGS), gait speed (GS)) and OSO Z
score. Among them, BFP, SMI, and
BMD were calculated using data
obtained from the dual-energy X-ray
absorptiometry (DXA). The HGS of the
subject’ s dominant hand was
measured using a standard hydraulic
hand dynamometer. A 10-m walk test
(10 MWT) was measured to obtain the
GS of the participants.

muscle size evaluated using
ultrasound, magnetic resonance
imaging, computed tomography, or
muscle biopsies. conclusion:
explored the effects of resistance
training and detraining on muscle
hypertrophy in older adults. While
resistance training increased muscle
size in older adults, training
cessation was associated with a
decrease in muscle size. However,
the decrease in muscle size might be
related to detraining duration, with
greater muscle loss occurring during
longer duration detraining periods.
From a practical perspective, these
results are of importance for older
adults who might be unable to
participate in resistance training at
specific periods due to various
reasons (e.g., travel, loss of
motivation).

The main results showed that HSRT
interventions would improve health
measures, mostly cognitive function
(large effects, p = 0.001, SMD =
0.94), neuromuscular function
(moderate effects, p = 0.003, SMD =
0.70), and physical function
(moderate effects, p = 0.04, SMD =
0.55 and p = 0.009, SMD = -0.59).

Physical function was analyzed in

seven studies
[54,57,58,61,63,66,67]. Four studies

Include: Effects of
resistance training on
body composition and
physical function

Exclude: looks at
muscle size, not
strength. However,
shows effect if initiative
is not sustained (decay)

Include: looking at
physical outcomes,
among other things



strenght + BMD

sarcopenia

35608815

35318104

mean 265 (65—
77)

mean 2 80 -
regardless of
their health
status. Study
populations with
hospitalised older
people were
excluded. The
selected studies
provided
interventions for
older people
living in
retirement homes
as well as
community-
dwelling older
adults.

the effect of progressive
resistance training only or
resistance plus weight-
bearing/impact-loading training
of24 weeks duration against a
non-training prescribed control
group; (iii) changes in BMD for
hip, lumbar spine and/or femur
(no limitations on assessment
method); and (iv) changes in
muscle strength of the lower
limbs assessed via leg

press/knee extension 1RM or

non-training
prescribed
control group

isometric/isokinetic knee
extension strength

Progressive machine-based
resistance training. To ensure
high-intensity progressive
strength training and a high
comparability of the
interventions, only studies
which contained strength
training interventions
performed on weight machines
for at least 3 months (12
weeks) were included in this
review. Studies combining
resistance training with other
non-physical interventions, e.g.
cognitive training or in
conjunction with a multimodal
training intervention (with
additional endurance,
coordination, and flexibility
training)

non-physical
interventions

control group:

showed improvements in physical
function in only the EG between pre-
and post-training [58,61,63,67].
Outcomes of muscle strength, such
as grip strength, were assessed in
six studies [56,57,61,64,66,67]; three
out of seven studies [61,64,67]
reported differences between CG
and EG at post-training in these
outcomes (p < 0.05). Lastly,
outcomes of muscle power were
described in four studies
[54,55,59,65]; of these four studies,
two [59,65] demonstrated significant
differences between CG and EG at
post-training in peak power
outcomes at different %RM (40 to
90% 1 RM) (p < 0.05).

The certainty for improvement was
greater for muscle strength
compared with BMD, evidenced by
less heterogeneity (12=78.1% vs
98.6%) and a higher overall quality of
evidence. No training characteristic
significantly affected both outcomes
(p > 0.05), although concomitant
increases in strength and BMD were
favored by higher training
frequencies, increases in strength
were favored by resistance only and
higher volumes, and increases in
BMD were favored by combined
resistance plus weight-bearing
exercises, lower volumes, and higher
loads.

Highlights

*Muscle strength and physical
performance can be improved even
in the very old.

Evidence of muscle mass
improvement due to machine-based
resistance training is rare.
*Sarcopenic status of physical
performance improved throughout
the interventions.

Conclusion

This systematic review indicated that
progressive machine-based
resistance training was an efficacious
training method to enhance muscle
strength, muscle quantity and
physical performance in the oldest
old. Although the data for muscle
quantity were still insufficient for
further meta-analysis.

The results of the meta-analysis
revealed that the primary outcome
measures which identify sarcopenia
based on the EWGSOP improved
significantly in terms of CST but not
in terms of GS. As a secondary
outcome of the meta-analysis, the
physical performance tests TUG, gait
speed test, SPPB and 6MWT also
showed significant improvements.
Thus, leg strength, gait balance, risk
of falling and endurance may be
specifically addressed through
machine-based progressive
resistance training in this age group.
Further analysis revealed that
progressive resistance training
interventions have the potential to
shift sarcopenic into non-sarcopenic
group mean values (threshold of the
EWGSOP) especially for leg strength
(CST) and physical performance
(TUG).

The evidence comprised studies with
high risk of bias, heterogeneity of
measurement methods, and small

Include: two types of RT

are compared

exclude: mean age is
over 80, but again
clearly sees lower
grass. if it should be
included: assesses
effect of best type RT






Rehabilitation,
Sarcopenia

Women with
Osteoporosis

36497565

36361073

Knee osteoarthritis 34549541

healthy,

Community-dwelling 33632117

Gait & Balance

33670281

60-91

>50

49,9-69,1

mean 65 years or
older, community-
dwelling
724+43

median age of
60+ (Three
studies reported
mean ages of
265-69.9 years
[27,28,33], 6
studies reported
mean ages
between 70-79.9
years
[24,25,26,29,31,3
2], two studies
reported mean
ages between
80-89.9 years
[30,34], and one
study reporting a
mean age of >90
years [35].) - Nine
of the twelve
studies recruited
participants that
were community-
dwelling
[24,25,26,27,28,3
1,32,33,34],

interventions: resistance

training control group

Multicomponent Exercise
Training. The studies
combined two to four different
exercise types, including
strength, aerobic, balance,
flexibility, and/or functional
fitness training. The practice of
multicomponent training with
an average of 27.2 weeks, 2.6
sessions per week, and 45 min
per session showed
improvements in strength,
flexibility, quality of life, bone
mineral density, balance, and
functional fitness and reduced
the risk of falls in older women

with osteoporosis. control group

Efficacy and Safety of Blood
Flow Restriction Training in

Patients With Knee control group:

Osteoarthritis RT
Multimodal exercise training One or more
intervention that included control
aspects of training with at least group(s),
two different domains receiving no

(strength, balance, endurance)
and an agility-related
component (coordination or
change of direction and
velocity). Exercise intervention
lasting for at least 6 weeks with

intervention (=
inactive control
group, IC)

an alternative
exercise-based

a minimum of two weekly training
training sessions. Exercise program (=
training in a supervised group  active control
setting. group, AC)
Resistance training

interventions that measured at

least one variable relating to intervention
gait and/or balance group

and/or receiving

outcome measures included at least
one of the following factors: grip
strength, gait speed, and skeletal
muscle index

Multicomponent training was shown
to be effective in improving health-
related variables in older women with
osteoporosis.

Conclusion: Data from pooled
studies showed that BFRT may not
have greater efficacy for treating
patients with knee OA, and it is less
likely to have a higher risk of adverse
events. However, limited evidence
supports the idea that BFRT is likely
safer than HLRT. More evidence with
high quality is needed in further
research on efficacy and safety.

Outcome measures that included at
least one of the following domains:
strength, gait, mobility, balance,
endurance, cognition - Trials
comprised the following study arms:
MAT (n=655), IC (n=570),
computer-training group (n = 92),
fitness intervention (n = 108),
strength training (n = 104), balance
training (n = 37), coordination training
(n=20), strength and balance
training (n = 19) and strength and
endurance training (n = 16)

Conclusions: This work aimed to
review the general impact that an RT
program has on key measures
relating to gait and balance in older
adults. With the studies included in
this review, RT has a positive
influence on both gait and balance in
an aging population. RT enhances
gait parameters, but specifically
straight-line walking speed, in older
adults. It appears that the
improvement can be highly attributed
to the significant improvements in
lower body strength. Nonetheless, it
appears that RT is an adequate and
safe method to improve balance and
gait parameters in people over 65
years of age.

Include: divides over
and under 70 years, so
can be assessed based
on multiple older groups
+ assesses effect of RT

exclude: for young
people and do not
investigate on RT alone

Exclude: age is too low

Exclude: the focus is on
multimodal agility-like
exercise training
(combination training
and does not look at the
effect of RT alone.

exclude: It cannot be
ruled out that there are
participants younger
than 60, as age is stated
in mean age. Should it
be included: RT effect
on gait and balance in
the elderly. Useful in
relation to outcome,
however not certain with
controls



Sarcopenic

Fald (otago)

falls

34095166

34358276

34886293

whereas three
studies recruited
participants from
residential care
facilities
[29,30,35].

67.6-86 - over 65
years were
diagnosed as
sarcopenia

>65 years without
any neurological
diseases

60-95 (I: >50)

Effects and Moderators of
Exercise on Sarcopenic
Components in Sarcopenic

Elderly: Exercise (e.g., aerobic
exercise, resistance training,

whole-body variation, or a

combination of strength and
aerobic exercise program) was
used in the intervention group.

Intervention: the intervention

must comprise the original

OEP with either an individual

or group format

Physical activity at baseline

levels is the same in both

groups, and the duration of the
intervention is greater than or

equal to 4 weeks.

No exercise
intervention
(e.g., usual care
or waitlist) was
given in the
control group

Comparison:
the comparison
group must be
alternative
active treatment
methods or no
treatment

control group

The outcomes were muscle strength,
body composition (skeletal muscle
mass index, appendicular muscle
mass, lean mass, body fat, and fat-
free mass), and physical
performance (gait speed and timed
up and go test).conclusion: These
meta-analysis results suggest that
exercise interventions have positive
effects on muscle strength, physical
performance, and skeletal muscle
mass for sarcopenic elderly, but no
effect is found in body composition
(e.g., fat mass, lean mass, and fat-
free mass).

Outcome: the reported outcomes
must include actual and perceived
balance-related parameters.
Results: Resistance [68] or balance
training [69] or a combination of both
[70] have been shown to improve
balance confidence and fall self-
efficacy. In line with the findings of
previous studies, the results of our
meta-analysis indicated that the
OEP, with its resistance and balance
training, can reduce the fear of falling
and enhance balance confidence.
Interventions to overcome the fear of
falling and build balance confidence
are crucial because fall-related
psychological factors can lead to
various adverse health outcomes

Fall risk index, fall risk score.
According to the different types of
exercise interventions, we divided
them into three subgroups:
integrated training (resistance
training, core training, and balance
training), physical training and fitness
training (Pilates, Ba Duan Jin, and
Tai Chi). The subgroup analysis
results showed that the within-group
heterogeneity was high for integrated
training (12 = 95%) and physical
training (12 = 85%), and it was low for
fitness training (12 = 31%), indicating
that all kinds of exercise
interventions were effective in
reducing the fall risk in older adults.
Conclusions: The exercise
intervention is effective in reducing
the fall risk in older adults. Integrated
training (resistance training, core
training, and balance training) with a
duration of over 32 weeks and a
frequency of more than five times a
week is more effective in reducing
the fall risk in older adults. It is a
long-term and continuous method to
reduce the risk of falls of the elderly
through exercise.

Exclude: RT effect is not
assessed alone

Exclude: Otago includes
resistance training and
is measured on falls and
fear of falls. However, it
is not clear how they
use
weights/counterweights
and the effect is not
measured per se

Exclude: RT is
measured as one part of
a subgroup consisting of
resistance training, core
training, and balance
training and therefore
cannot be assessed
alone.
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falls, community-
dwelling

chronic
obstructive

265, community-

34388281  dwelling

218 (52-88) - The
http://dx.do
i.org/10.10 average age of

02/1465185 thg participants

pulmonary disease 8.CD01356

(COPD)

9.pub2 was 67.3 years

This study aimed to identify
physical exercise interventions
for fall prevention and to
determine the best practice for
implementing them in local
community-dwelling older
adults.

(supervised physical
training, often focusing on
endurance and strength, but
not necessarily pure
strength training) All
participants in the
intervention group
underwent a supervised
maintenance programme at
the centre, home-based, or
in the community, but with
considerable variation in the
frequency of supervision,
from weekly until every three
months.

All control
groups
received the
usual care
standards.

Conclusions: Exercise has been

proven to be highly effective in

reducing falls among elderly home

residents. Structured exercise

programs reduce social isolation,
retard psycho-physical decline, and
improve self-efficacy and quality of

life. The cost incurred by the
implementation of operational

programs is compensated by the
reduction of costs related to falls and

their outcomes. To propose
programs tailored to individuals’
needs, it is important to evaluate
their risk of falling. Such

assessments must be performed by
trained professionals according to
their clinical judgment and, if deemed

appropriate, with the help of

validated tools. The involvement of
families and caregivers positively
correlates with long-term adherence.
The recruitment of trained voluntary
staff is necessary for reducing costs

and ensuring the participation of
people at a medium-low risk of
falling. Family and community

nurses, where available and with the

support of physiotherapists and

experts in motor sciences, seem to
be adequate for the implementation
of interventions for high risk people
at home, where they can also offer
counseling for the reduction of other

modifiable risk factors, such as

changes in the home environment.

The primary outcomes studied
were HRQoL, exercise capacity, and

hospitalisation, which are of the
greatest interest or concern for

people with COPD, practitioners, and

researchers. The secondary
outcomes were exacerbation,

mortality, costs of care, and adverse

events, which are also important
outcomes of concern for people

involved in providing rehabilitation,
as well as funding organisations and
policymakers. Conclusion: Evidence
from our systematic review suggests
that maintenance programmes that
include physical exercise (aerobic or

resistance training or both) may

improve health-related quality of life

(HRQolL) at six to 12 months of
people with chronic obstructive

pulmonary disease (COPD) following
pulmonary rehabilitation. (...) For
some people with COPD, it might be
reasonable to refer to maintenance
for its effect on HRQoL and exercise
capacity, but it is likely that some

patients may experience no

noticeable benefits. It is uncertain
whether there would be benefits to
the health system, such as reduced
costs related to hospitalisation and

also the commissioning of
maintenance programmes after
pulmonary rehabilitation.

exclude: It has a section
with "3.3 Best type of
physical exercise for
reducing falls", but does
not clearly assess the
effect of RT alone

Exclude: age is too
low



Regarding the outcomes, articles that
evaluated one or more of the
following tests were included: TUG,
BBS and 30-second sit-to-stand test
(30STS) or ve repetitions (5STS). - It
was verified improvement in all the
investigated outcomes when
performing multicomponent training
in comparison to control groups.
Strength training, compared to
control groups, showed benefit only
for sit to stand test. Studies
comparing the two trainings found no
difference between them. (...) In
conclusion, both types of training
were effective to improve

The training performed should functionality and are good strategies
be only of strength or strength  studies that did of training for older individuals.
combined with other exercise  not have a However, as the comparison
healthy older modalities (multicomponent),  control group between the two types of training Include: RT is compared
adults 60 years or with a total duration of at least which did not was performed in few studies, it is with multicomponent 2020:
DOI:10.159 over residing in 8 weeks and a weekly perform any not possible to infer which is more training, both are 5
0/1980- the community or frequency of at least two type of exercise effective for the functionality, assessed based on the inklud
healthy: 0037.2020v in asylum sessions supervised by were not suggesting the realization of new effect on training form  erede/
functionality 22e6070 institutions professionals. included clinical trials. vs. control group 9
Comparator

groups within
trials eligible for
inclusion
included:
standard care;
comparison of
one active
treatment
versus another
or comparisons
of different
doses,
intensities or
timing of the
same
intervention.
Comparator
interventions:
Four of the
studies
compared
exercise alone
to nutrition,
nutrition +
exercise and
general health

education/relax
ation (23-25,
30). The
nutritional
supplements
included tea
catechins (23),
amino acid
supplementatio
exercise interventions n(24),a
included: resistance; mixed combination of
and whole body vibration tea catechin
training programmes. and amino acid
Exercise Interventions: supplementatio
Exercise interventions used n (30) and
within the reviews are protein
summarised in Table 2. Mixed supplementatio
training, combining n (25). Global
resistance exercise with sensorimotor
aerobic, balance and gait training,
training, was the most vibratory

common type of exercise used mechanical-

in five out of the seven trials acoustic focal
(23, 24). The other two trials therapy and no
used resistance training (28) training were
and whole body vibration (22). compared in the
Only one study used a home fifth study (28).
based unsupervised exercise  The final two
intervention (29), with five of studies

the other interventions comparator

delivered in supervised groups groups were

(22-24, 28, 30) and one advised to exclude: umbrella
DOI: >60 (inclusion: intervention incorporating maintain usual  Review findings demonstrate limited review. may include: RT
10.1016/j.p adults (>18 supervised groups and levels of low quality evidence of positive in an umbrella review.
hysio.2019. years) diagnosed unsupervised home exercise physical activity effects of mixed and resistance However, there are no

sarcopenia 08.005 with sarcopenia) programme (25) . (29) or received training in treating sarcopenia promising results.






Sarcopenia

balance

32765951

33203156

60.51-85.90

Population (P):
The population of
interest included
all age groups
and both
genders.
Therefore,
children and
adolescents (<18
years of age),
adults (18-65
years of age),
and older adults
(265 years of
age) were

considered.

The exercise programs
included resistance exercise,
home-based exercise, aerobic
exercises, power training,
whole-body vibration training
and combination training. The
duration of the interventions
ranged from 6 to 36 weeks,
and the exercise sessions
consisted of 30 to 80 min
training. (with 1 to 5 training

sessions weekly) control group

Comparisons
(C): The main
inclusion criteria
were an
inclusion of a
control group,
that received no
RE intervention.
The exceptions
(see also
above) were
possible when
both
experimental
and control
groups received
an additional
non-exercise
intervention

Intervention (1): Studies were
included if at least one
experimental group performed

an intervention consisting of (e.g., if the
RE. We imposed no limits experimental
regarding the RE type (e.g., group included
maximal strength training, RE and
speed-power training, strength nutritional

endurance training), regarding
the type of the load used (e.g.,

supplement, a
control group

elastic, free weight, machine,  was only
bodyweight). No exclusion considered if
criteria were determined for only the
different RE intensity or supplement

volume, was used).

resistance exercise is aimed at
improving neuromuscular
adaptations with increased muscle
strength. In addition, weight training
serves as an alternative to resistance
training and aerobic training, it is
good for balance performance and
muscular coordination. - Muscle
strength (grip strength [SMD 0.57, 95
% Cl0.42 to 0.73, P <0.00001] and
timed five chair stands [SMD -0.56,
95 % CI -0.85 to -0.28, P < 0.0001])
and physical performance (gait
speed [SMD 0.44, 95 % CI 0.26 to
0.61, P < 0.00001] and the timed up
and go test [SMD -0.97, 95 % ClI -
1.22 t0 -0.72, P < 0.00001]) showed
significant improvement following
exercise treatment, while no
differences in muscle mass (ASM
[SMD 0.15, 95 % CI -0.05 to 0.36, P
= 0.15] and ASM/height2 [SMD 0.21,
95 % CI -0.05 to 0.48, P = 0.12])
were detected. Exercise programs
showed overall significant positive
effects on muscle strength and
physical performance but not on
muscle mass in sarcopenic older
adults.

Outcomes (0O): The studies were
considered if the outcome measures
included any type of functional
balance/postural control test, or
dynamic mobility test scores
(including, but not limited to
functional reach test, timed-up-and-
go test, single-leg stance test, Y-
balance test, star-excursion balance
test, Romberg test). The mobility
tests, such as the timed-up-and-go
test were included because it was
expected that such tests are
commonly performed in the elderly
populations, and although these tests
are not stressing the balance ability,
they were shown to be associated
with the risk of falling in elderly and
to reflect the balance ability in
addition to mobility [37].
Conclusions This systematic review
has shown that RE interventions may
significantly improve balance ability
in adult and older adult participants.
This finding has important practical
implications, as RE could be used to
improve both muscular strength and
power, as well as balance at the
same time. Strength training, power
training, and strength-endurance
training targeting primarily lower limb
musculature, with different types of
load (bodyweight, elastic, free
weight, and resistance machines)
were shown to be effective. RE
interventions designed for
improvements in balance ability
should be sufficiently long (4 weeks
and more) and be conducted in
accordance with general RE.
Although multi-component exercise
programs should still be prioritized
when possible, performing RE alone
could be a time-efficient compromise
when trying to improve overall
physical fitness.

Include: RT is measured
on functional outcomes
for sarcopenia

Include: RT on balance,
falls, strength, etc.



cardiovascular
diseases: orthostatic
hypotension, people
w neurological
condition

arthritis of the hip

32773495

32741435

18-89: The
review
considered
people aged 50
years and older,
and people aged
18 years and
elderly people
with a
neurological
condition. elderly
(250 years)

>50

Non-pharmacological
interventions to treat OH
included compression
garments, neuromuscular
stimulation, physical counter-
maneuvers, aerobic or
resistance exercises, sleeping
with head tilted up, increasing
fluid and salt intake, and timing
and size of meals.

supervised progressive
resistance training (a minimum
intensity of 60% of 1 RM), two
weekly supervised exercise
sessions for six weeks)

The comparator
was usual care,
no intervention,
pharmacologica
| interventions,
or other non-
pharmacologica
| interventions.

compared with
common
treatment
(without
resistance
training)

Outcome measures included systolic
blood pressure, diastolic blood
pressure, heart rate, cerebral blood
flow, observed/perceived symptoms,
duration of standing or sitting in
minutes, tolerance of therapy,
functional ability, and adverse
events/effects. Results: Meta-
analyses of three interventions
(resistance exercise, electrical
stimulation, and lower limb
compression bandaging) showed no
significant effect of these
interventions. Results from individual
studies indicated physical maneuvers
such as leg crossing, leg muscle
pumping/contractions, and bending
forward improved orthostatic
hypotension. Abdominal
compression improved OH. Sleeping
with head up in combination with
pharmacological treatment was more
effective than sleeping with head up
alone. Eating smaller, more frequent
meals was effective. Drinking 480 mL
of water increased blood pressure.
Conclusions: The review found
mixed results for the effectiveness of
non-pharmacological interventions to
treat OH in people aged 50 years
and older, and people with a
neurological condition. There are
several non-pharmacological
interventions that may be effective in
treating OH, but not all have resulted
in clinically meaningful changes in
outcome. Some may not be suitable
for people with moderate to severe
disability; therefore, it is important for
clinicians to consider the patient's
abilities and impairments when
considering which non-
pharmacological interventions to
implement.

the primary outcome: patient-
reported function at end of treatment;
and secondary outcomes: hip-related
pain, health-related quality of life,
performance-based function at end
of treatment and at 6-12 months for
patient-reported function. The
following outcomes measures were
eligible:

Patient-reported function: The Hip
Disability and Osteoarthritis Outcome
Score (HOOS) function scale, The
Western Ontario and McMaster
Universities Osteoarthritis Index
(WOMAC) physical function scale
and The Short Form Health Survey
(SF36) physical function scale.

Patient-reported pain: The HOOS
pain scale, the WOMAC pain scale,
visual analogue scale and the
numerical rank scale. Patient-
reported health-related quality of life:
The HOOS quality of life scale, the
SF36 mental scale and the EuroQolL
5 Dimensions (EQ-5D).

Performance-based function: Sit-
to-stand test, walking speed and stair
test. The exclusion criteria were
previous surgery of the affected hip
and other types of hip arthritis among
participants. Studies involving
neuromuscular stimulation or blood-
flow-restricted resistance training
were excluded.

exclude: age is too low

exclude: age is too low



Results: This review included 116
studies, involving 25,160
participants; nine new studies since
the 2019 Cochrane Review. Exercise
reduces the rate of falls by 23%
(pooled rate ratio (RaR) 0.77, 95%
confidence interval (Cl) 0.71 to 0.83,
64 studies, high certainty evidence).
Subgroup analysis showed variation
in effects of different types of
exercise (p <0.01). Rate of falls
compared with control is reduced by
24% from balance and functional
exercises (RaR 0.76, 95% CI1 0.70 to
0.82, 39 studies, high certainty
evidence), 28% from programs
involving multiple types of exercise
(commonly balance and functional
exercises plus resistance exercises,
RaR 0.72, 95% CI 0.56 to 0.93, 15
studies, moderate certainty
evidence) and 23% from Tai Chi
(RaR 0.77,95% CI1 0.61 t0 0.97, 9
studies, moderate certainty
evidence). The effects of programs
that primarily involve resistance
training, dance or walking remain
uncertain. Interventions with a total
weekly dose of 3+ h that included
balance and functional exercises
were particularly effective with a 42%
reduction in rate of falls compared to
control (Incidence Rate Ratio (IRR)
0.58, 95% CI 0.45 to 0.76). Subgroup

33239019 analyses showed no evidence ofa  Exclude: RT is not

(nzesten difference in the effect on falls on the measured alone + They

ens med basis of participant age over are uncertain of the

31792067 evaluating effects of any form 75 years, risk of falls as a trial effect: We are uncertain

(den ande of physical activity as a single inclusion criterion, individual versus  of the effect of

er slettet intervention on falls in people group exercise, or whether a health  resistance exercise
falls, community- som aged 60+ years living in the professional delivered the (without balance and
dwelling dublikat) 265 community control group intervention. functional exercises)

18 years and
older, diagnosed

with PAD

Fontaine

Classifications I,

1IA, 11B, 1lI, and

1V, or Rutherford

Class 2 to 6,

diagnosed by a We found no RCTs conducted to

clinician using a determine the effects of

combination of prehabilitation on mortality or other

general and postoperative outcomes when

systemic compared to usual care for patients

examination and with PAD. As a consequence, we

diagnostic tools were unable to provide any evidence

(ankle brachial prehabilitation interventions to guide the treatment of patients

pressure index,  with an exercise component or with PAD undergoing surgery. To

http://dx.doi. toe pressure in combination with a perform a randomised controlled trial

(PAD/intermittent org/10.1002 index, Doppler nutritional or psychological of presurgery conditioning would be
claudication), pre-  /14651858. scan), who were component (together or challenging but trials are warranted
habilitation context CD013407. undergoing lower separately) compared to to provide solid evidence on this
(before surgery) pub2 limb surgery control (standard treatment). control group topic. exclude: age is too low

2 60 (mean age
ranged from 58.4

to 79.4) both evaluate the safety and

) efficacy of plyometric training
healthy subjects i older adults. The plyometric
and patients with  training lasted from 4 weeks to

o 12 months. Compared with either a
specific diseases  plyometric training or control group or Muscular strength, bone health, body
healthy and specific and conditions multicomponent training with  another composition, postural stability, and
diseases and plyometric component in older exercising jump and physical performance were exclude: mean age is

conditions 30387072  Were eligible. adults group the most often reported outcomes.  too low 2019


http://dx.doi.org/10.1002/14651858.CD013407.pub2
http://dx.doi.org/10.1002/14651858.CD013407.pub2
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healthy

falls/balance+physic
al activity, healthy

31277132

subjects were
healthy older
people (aged >
50 years)

265 (mean age
of 75.1+4.4)

he study design allowed
comparisons between
resistance training with and
without vascular occlusion [HL
(>70% 1RM) or LL (< 50%
1RM) resistance training] or
between walking with and
without simultaneous BFR,

the intervention periods from 8
to 32 weeks. The articles
investigated the effects of
resistance and aerobic
exercise, balance training, T-
bow® and wobble board
training, aerobic step and
stability ball training, adapted
physical activity and Wi Fit
training on balance outcomes.
Balance measures of the
studies showed improvements
between 16% and 42%
compared to baseline
assessments.

muscle mass
and/or strength
were assessed
pre- and post-
training.

control group

Our results revealed that during both
low-load training and walking, the
addition of BFR elicits significantly
greater improvements in muscular
strength with pooled effect sizes (ES)
of 2.16 (95% Cl 1.61 to 2.70) and

3.09 (95% Cl 2.04 to 4.14),

respectively. Muscle mass was also
increased when comparing walking
with and without BFR [ES 1.82 (95%
Cl 1.32 to 2.32)]. In comparison with
high-load training, LL-BFR promotes
similar muscle hypertrophy [ES 0.21
(95% CI - 0.14 to 0.56)] but lower
strength gains [ES - 0.42 (95% ClI -

0.70 to - 0.14)].

3.1. Resistance and aerobic
exercise

Two of the retrieved records used

resistance exercise as a form of

exercise to increase balance in the
elderly.[29,30] The study of Ansai et

al[29] used a randomized, 3-arm

controlled trial, in which a group of
elderly performed a multicomponent

exercise intervention which

comprised a combination of aerobic
and resistance exercise, another

group performed a resistance

exercise protocol and a control group
which received no-intervention. The
resistance exercise group carried out
3 sets of 10 to 12 maximal repetitions
at moderate speed with a 1 minute

rest between each set, with

exercises for both upper and lower
limbs. The aerobic component in the

combined group consisted in 13

minutes on a cycle ergometer at an
intensity of 60% to 85% of reserve
heart rate (the protocol consisted of
intensity increases and decreases
every 3 minutes), adjusted for age
and gender. The balance measure
taken into account was the one leg
stance, measured in seconds. The
results indicated that after a 16 week

intervention period both the

multicomponent (pre 7.1+8.65s, post
11.1£11.7s) and resistance exercise

intervention (pre 6.0+6.7s, post

6.7+7.4s) increased the balance
measures compared to the control

group which instead showed a
decrease (pre 5.1+6.5s, post
5.5+5.9s). Also, the number of
reported falls measured by the
authors decreased after the

intervention period (Multicomponent
pre 10, post 2, Resistance exercise
pre 7, post 1, control pre 8, post 5). It

has to be noted that the

multicomponent exercise intervention
showed greater results compared to

the resistance exercise protocol
alone.

Similar research design has been
carried out by Sousa et al,[30] where

aerobic exercise alone has been

compared to a combined aerobic and

resistance exercise protocol to a

control group in order to improve risk

factors for fall preventions in the
elderly. The combined exercise

comprised an aerobic session once a

week and a resistance exercise

session once a week. The resistance
training comprised 3 sets of 10 to 12
repetitions using a pyramidal method
with increasing intensity from the first
to the eighth training week. As in the
study of Ansai et al, the exercises
targeted both the upper and lower
limbs. The aerobic component was
composed of a 30 min brisk walking
protocol. The time up and go test

was used to assess balance

include/ look at two
types of RT

include: effect of RT can
be assessed
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Risk of Falls,
Fractures,
Hospitalizations,
and Mortality

community-dwelling,
fokus pa Physical
Activity

30592475

31311165

260

65+ community-
dwelling

nvestigate the association of
long-term exercise
interventions (21 year) with the
risk of falls, injurious falls,
multiple falls, fractures,
hospitalization, and mortality in
older adults.

assess the effect of exercise-
based interventions,
implemented in community-
dwelling older adults, at least
six-months post-intervention,
on the sustainability of PA -
Studies were included if they
were randomized clinical trials
(RCT) involving any type of
exercise program (e.g.,
exercise referral scheme,
aerobic and/or strength
exercise programs, tai-chi) in
community-dwelling older
adults aged 65 years or older
of both genders. Studies had
to report at least pre-, post-,
and at least six-month post-
intervention follow-up exercise
intervention measurements.
Furthermore, at least one valid
PA outcome had to be
assessed (e.g., self-report,
activity monitor) as a primary
or secondary outcome
measure.

we prioritized
comparisons in
which the sole
difference
between groups
was the
exercise
intervention. In
studies with
multiple
exercise groups
vs a control
group, we
selected for the
meta-analysis
the group with
higher amount
of exercise
sessions
performed.

The effect of
exercise-based
interventions
was assessed
compared to
active (e.g., a
low-intensity
type of
exercise, such
as stretching or
toning activities)
and non-active
(e.g., usual
care) control.
Studies were
included if the
exercise-based
intervention
was compared
to either a non-
active control,
such as usual
care, or an
active control, if
participants
performed a low
intensity type of
exercise such
as stretching or
toning activities,
or
physiotherapy.

Six binary outcomes for the risk of
falls, injurious falls, multiple falls (22
falls), fractures, hospitalization, and

mortality. Result: Forty-six studies

(22 709 participants) were included in
the review and 40 (21 868
participants) in the meta-analyses
(mean [SD] age, 73.1 [7.1] years;
15054 [66.3%] of participants were
women). The most used exercise
was a multicomponent training (eg,
aerobic plus strength plus balance);
mean frequency was 3 times per
week, about 50 minutes per session,
at a moderate intensity. Comparator
groups were often active controls.
Exercise significantly decreased the
risk of falls (n =20 RCTs; 4420
participants; RR, 0.88; 95% Cl, 0.79-
0.98) and injurious falls (9 RTCs;
4481 participants; RR, 0.74; 95% Cl,
0.62-0.88), and tended to reduce the
risk of fractures (19 RTCs; 8410
participants; RR, 0.84; 95% ClI, 0.71-
1.00; P =.05). Exercise did not
significantly diminish the risk of
multiple falls (13 RTCs; 3060
participants), hospitalization (12
RTCs; 5639 participants), and
mortality (29 RTCs; 11 441
participants). Sensitivity analyses
provided similar findings, except the
fixed-effect meta-analysis for the risk
of fracture, which showed a
significant effect favoring exercisers
(RR, 0.84; 95% Cl, 0.70-1.00;

P =.047). Meta-regressions on
mortality and falls suggest that 2 to 3
times per week would be the optimal
exercise frequency. Conclusions
and Relevance: Long-term exercise
is associated with a reduction in falls,
injurious falls, and probably fractures
in older adults, including people with
cardiometabolic and neurological
diseases.

We included studies aimed at
assessing the sustainability of PA
and studies that assessed PA as a
health-related outcome measure.

exclude: It does not
provide isolated effect
estimates for strength
training alone, but it
contributes to the
assessment of the role
of strength training // It
does not provide
isolated effect estimates
for strength training
alone, but it contributes
to the assessment of the
role of strength training
in relation to falls, loss
of function and mortality

exclude: RT is not seen
alone, but as part of a
broader term: activity vs.
non-activity
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frail 826022019 65-94

Adult 19-44 years
+ Middle Aged
45-64 years +
Young Adult 19-
https://doi.o 24 years +
rg/10.1002/ Chronic
14651858.C Obstructive
chronic obstructive D010821.pu Pulmonary
pulmonary disease b2 Disease

age not clear:
People with mild

cognitive
DOl: impairment or
cognitive 10.1016/j.jp dementia as the
impairment and hys.2017.12 primary
dementia .001 diagnosis.

muscle + bone +
balance: What are
the health benefits
of muscle and bone
strengthening and
balance activities
across life stages
and specific health

outcomes? 32300695 218

265 years or

mean age 265

musculoskeletal

health and function 28729308  Years

n the effects of physical

exercise on frail older people.  control group

Intervention /

Sham

Physical

therapy
Neuromuscular Stimulation +  exercises /
Physical therapy exercises Usual Care

I: Physical exercise. The
details extracted from each
included study about the
exercise intervention were:
frequency, intensity, duration

and type of physical exercise.  kontrolgruppe

Varies across
the included
SR/MA, but
predominantly:
Usual care / no
exercise / Low-
intensity
alternatives /
Other forms of
exercise (e.g.
Tai Chi vs.

Resistance + balance +
skeletal impact training. usual
Intervention(er): Hajintens
modstandstraening

/sted-belastning (lzb, hop,

(ofte 2-3x/uge). thing.)

Group 1:
Exercise alone
(for the effect of
vitamin D
effect of combined resistance  supplementatio
exercise training and vitamin n) vs Group 2:
Vitamin D alone
(for the effect of
function in older adults exercise)

D3 supplementation on
musculoskeletal health and

care/other).
(This is an
(resistance/strength) + Impact- overview of
SR/MA, so the
skipping) + Balancetreening +  comparator is
Typisk superviseret, 1-3x/uge  not one uniform

in all phases there were benefits with
the recommended physical training
CONCLUSION: We can conclude
that physical exercises are beneficial
effects to frail older people in terms
of quality of life and physical and
cognitive aspects. In addition, we
suggest that physical exercise is
capable of attenuating frailty in older
adults, proving to be more efficient
when compared with other
interventions. The studies have
shown multicomponent physical
training as a beneficial intervention
for frail older adults, considering that
it is ideal to include resistance,
balance, gait and muscular strength
exercises for this population. / a
multicomponent exercise program
that includes strength, resistance,
and balance training is considered to
be the most effective strategy for
improving gait, balance and strength,
decreasing fall rates, and
consequently maintaining the
functional capacity during the aging
process. Some studies suggest
that physical exercise is more
beneficial to frail people when
compared with other types of
interventions, and resistance and
balance training should precede
aerobic training3

Finding Of Size Of Skeletal Muscle /
Able To Get Off A Bed / Exercise
Test Finding / Borg Breathlessness
Scale Finding / Quality of Life /
Adverse Event / Muscle Fatigue / Mu
scle Strength

Strength, flexibility, gait, balance,
mobility, walking endurance, dual-
task ability, activities of daily living,
quality of life, and falls.

Outcomes: Gang/TUG/chair rise,
faldrate/-risiko, BMD, (ADL/QoL
blandet), samt assoc. til mortalitet.
PMC

Outcomes (O) Primaert:
Muskelstyrke (iseer underekstremitet)
Sekundaert: Funktionelle tests
(SPPB, TUG), muskelmasse,
knoglemineralteethed, livskvalitet //
Indeholder funktionelle outcomes
(gang, mobilitet, styrke).
Muskelstyrke forbedres signifikant
ved treening (uanset vitamin D)
Funktionelle mal (SPPB, TUG)
forbedres ogsa i
interventionsgrupperne

Exclude: It does not
provide isolated effect
estimates for strength
training alone, but it
contributes to the
assessment of the role
of strength training

exclude: does not
evaluate RE alone 2018

Exclude: Age not clear.

Exclude: review of
reviews with age
ranges that do not
clearly divide the older
and the younger. RT
can be assessed on
various parameters,
but age means it is not
useable

Exclude: Cannot isolate
the effect of strength
training. Studies are
divided into two groups:
Group 1: Vitamin D3 +
training vs training alone
— Here you can isolate
the effect of vitamin D.
Group 2: Vitamin D3 +
training vs vitamin D

alone —» Here youcan 2017
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55-97 years old
and mean group
ages ranged from
65.5+6.3 [89] to
81.9+6.3 years
old [97]. // mean
age (> 65 years)
females - health
condition of the

physical intervention or
combined physical and
cognitive intervention (dual-
task), and (iii) combined motor
and cognitive outcomes as an
endpoint // Studies included in
this review reported multiple
outcome measures, and an
extensive range and diverse
types of intervention protocols.
The most frequent intervention
protocol (11 of the 19 included
studies) was combined
exercise training (e.g. aerobic
training followed by resistance
training) [82—84, 88, 90, 91,
97-100]. The second most
frequent intervention protocol
(9 of 19 included studies) was
combined physical-cognitive
training. Here physical
exercise training was either
conducted simultaneously with
a cognitive task in a dual-task
manner [84, 91, 93, 94, 96,
100], or was followed by
separate cognitive
interventions [83, 92, 97]. The
remaining intervention
protocols consisted of single-
exercise training paradigms,
involving aerobic training [89,
95], resistance training [85,
89], balance training [86, 89] or
dance [87, 88]. Nine studies
included a passive control
group [85, 86, 89-91, 93, 94,

Due to the large heterogeneity in
exercise protocols and testing
methods, it was difficult to arrive at a
synthesis of the search findings.
Therefore, we performed a
descriptive analysis where
performance gains (or negative
effects) were sorted and summed
according to four motor outcome
measures and five cognitive outcome
measures. The four motor outcome
measures were: functional lower limb
mobility and gait characteristics [82—
84, 86-90, 92—94, 96-100], static
and/or dynamic balance [86, 87, 89,
94, 97-99], muscle strength [82, 85,
89, 90, 92, 99], and psychomotor
(RT) tasks [83, 85, 91, 93-95, 97,
98]. The five cognitive outcome
measures were: processing speed
[85-99], working memory [82, 84, 88,
90, 92, 95, 96, 98, 99], inhibition [82,
84, 89, 93-96, 98, 99, attention [85,
87-99], and dual-task cost [82—84,
86, 88, 92-94, 96, 97, 100]. Other
outcome measures were aerobic
fitness [82, 95], depression scores

isolate the effect of

training + vitamin D

included 96, 98]. Alternatively, [87, 90, 92], quality-of-life and life-
population (no participants in control groups  at least one satisfaction scores [87, 90, 92], and
reported underwent health education comparison markers of brain plasticity (brain-
neurodegenerativ classes [87, 92, 99] or were group (i.e. derived neurotrophic factor — BDNF)
e diseases, subjected to lesser physical (or single group [85, 98]. Battery of tests used for the
DOI: chronic illnesses  cognitive) training, for example pre- and post-  assessments of the aforementioned
10.1186/s1 and/or overt training of gross motor test design) or  motor/cognitive outcome measures
motor and cognitive 1556-017-  cognitive activities [82] or training of a cross-sectional  in each of the included studies are
functions 0189-z impairments) single cognitive task [96]. study design specified in Table 1. Exclude: age too low
studies must refer to the effects
of diabetes on neuromuscular
function and/or cardiovascular
function and/or functional
capacity in elderly or refer to the
effects of exercise interventions
in the neuromuscular function
and/or cardiovascular function
and/or functional capacity in
elderly, frail elderly, elderly with
polypathology, and elderly at
severe functional decline, and
for the second purpose of study,
studies must refer to the effects
of resistance training,
diabetes mellitus, endurance training, or
ofte med flere DOI: concurrent resistance and Improve muscle strength, power
samtidige 10.1007/s1 endurance training on glycemic output, aerobic power and functional exclude: age is not
sygdomme 1357-015- control in elderly with type 2 capacity ... reduce falls and improve divided into groups and
(polypatologi) 9800-2 mean age 260 diabetes quality of life. therefore too low 2015
compared an Progressive resistance training with
exercise high intensities, is the most effective
intervention exercise modality for improving
with no preferred gait speed. Sufficient muscle
intervention strength seems an important condition
to determine the meta-effects  (usual activity) for improving preferred gait speed.
of different types or or a control type The addition of balance-, and/or
combinations of exercise of intervention  endurance training does not contribute
DOI: interventions from randomized consisting of to the significant positive effects of
10.1186/s1  >65 ar,without controlled trials on general health  progressive resistance training. A Include: compared an
2877-015- . . improvement in preferred gait  education promising component is exercise with exercise intervention
healthy 0061-9 serious illness speed. classes, a rhythmic component. Keeping time  for elderly
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over 65

over 65

participants age
>60 years, living
in nursing homes
or other
institutions of
long-term living
facilities of
geriatric care

over 60

adults aged 65
years and older
with sarcopenia;

community-
dwelling
apparently
healthy people
with a mean age
2 50 years

exercise

investigates the impact of
resistance training (RT)

Multicomponent and/or
resistance training. Any
combinations of at least 3
different exercise modalities in
the weekly frequency of
institutionalized older adults
were considered as
multicomponent training. Any
that used some type of
overload, which may or may
not be associated with
stretching/flexibility or
balance/vibrating platform
exercises, were considered as
resistance training

exercise

interventions of exercise,
nutrition, or the combination of
both any type of physical
exercise defined as planned,
structured, and repetitive
physical activity with the final or
intermediate aim of improving
or maintaining physical fitness
or health

controls

controls

usual care,
sham
interventions,
social
activities, or
other exercise
interventions.

controls

randomized
control trials.
For each
outcome
measurement,
a network
meta-analysis
was conducted
to determine
the direct and
indirect effects
of each
intervention
compared with
each of the
other
interventions
compared with
any type of
intervention or
minimal or no
intervention.

exclusion/ not right
studidesign (umbrella
review) - but relevant

progress areaand segment

Our meta-analysis summarized the
influence of crucial resistance
training variables, including intensity,
duration, and frequency, on
enhancing functional performance in

frail and pre-frail older adult include: relevant area

outcome of at least 1 of the tests that
assess physical performance,
especially the Short Physical
Performance Battery (SPPB), 30-
second chair-stand (CST), and

Timed Up and Go (TUG) include: relevant area

exclusion/ target not
correct for our focus

the outcomes include at least one of
the following: muscle mass, muscle
strength (hand grip and knee
extension strength), or physical
performance (gait speed and
dynamic balance);

Compared with the control group,
exercise alone and the combination
of exercise and nutrition significantly
increased handgrip strength
(1.12kg, 95% Cl: 0.12, 2.11; 2.03 kg,
95% ClI: 1.10, 2.97) and improved
dynamic balance (-1.76 seconds,
95% Cl: -2.24, -1.28; -1.02 seconds,
95% Cl: -1.64, -0.39). Both exercise
alone and the combination of
exercise and nutrition have beneficial
effects on muscle strength and
physical performance in older adults
with sarcopenia.

This network meta-analysis showed

the superiority of exercise for

improving handgrip strength, gait

speed and dynamic balance in older

adults with sarcopenia. However, no

significant differences were found

between the effects of the different

interventions on muscle mass.

Further, exercise combined with

nutrition has similar effects to

exercise alone. In non-

pharmacological interventions for

sarcopenic older adults, exercise

should be considered as the priority

to improve handgrip strength, gait

speed and dynamic balance.

fallers, accidental falls, fear of falling, include: relevant area of
fractures from falls, people outcome measures effect
sustaining fractures from falls, and  of RT: actual

the occurrence of at least one fall. measurements
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Patients had to
have (explicitly
stated) OA in either
one or both knees,
as defined by the
American College
of Rheumatology
(ACR) criteria.

The mean age of
the patients in the
included trials was
on average 64.3
years (range 52.2—
73.8 years)

Patients with knee,
hip or hand OA.

postmenopausal
women, with a
mean age ranging
from 50 to 72
years, and BMD
was consistently
measured using
dual-energy X-ray
absorptiometry

Patients diagnosed
with CKD

Interventions for
OA included in
the Cochrane
Library.

Interventions for
OA included in
the Cochrane
Library.

resistance
training

resistance
exercise

comparing at
least one exercise
group to a non-
exercise
intervention
control group

placebo, no
intervention, other
intervention or
standard
treatment.

untrained healthy
postmenopausal
women

Compared
studies with and
without resistance
exercise

he outcomes for
evaluation of
clinical efficacy
were pain and
disability, as
recommended by
Outcome
Measures in
Rheumatology Il

bone density at
the LS, FN, TH
and Troch

The primary
outcome was
assessed by
glomerular
filtration rate
(GFR)(ml/(min+1.7
3m2)). The
secondary
outcomes were
assessed by C-
reactive protein
(CRP) (mglL),
serum creatinine
(mg/dL),
hemoglobin
(g/dL),
Glycosylated
Hemoglobin, Type
A1C (HBA1c) (%),
high Density

Forty-eight trials were included. Similar effects in reducing pain were
found for aerobic, resistance, and performance exercise (SMD 0.67,
0.62, and 0.48, respectively; P = 0.733). These single-type exercise
programs were more efficacious than programs that included different
exercise types (SMD 0.61 versus 0.16; P < 0.001). The effect of
aerobic exercise on pain relief increased with an increased number of
supervised sessions (slope 0.022 [95% confidence interval 0.002,
0.043]). More pain reduction occurred with quadriceps-specific
exercise than with lower limb exercise (SMD 0.85 versus 0.39; P =
0.005) and when supervised exercise was performed at least 3 times
a week (SMD 0.68 versus 0.41; P = 0.017). No impact of intensity,
duration of individual sessions, or patient characteristics was found.
Similar results were found for the effect on patient-reported disability.

Exercise (131 studies) showed consistent small to moderate effects
across network/direct/indirect analyses (SMDs: —0.38/-0.45/-0.31).

"The impact of resistance training on LS bone density

13 studies were included in the meta-analysis, comprising a total of
293 participants in the resistance training group and 233 participants
in the control group. The analysis results are illustrated in Fig. 4.
There was substantial heterogeneity among the 13 studies (12 =91%,
P <0.00001). Employing a random-effects model, the pooled effect
size was SMD =0.88, 95% CI [0.21, 1.56], Z=2.58, P=0.01,
indicating significant differences (P < 0.05). This suggests that
resistance training has statistically significant impact on LS bone
density in postmenopausal women.

The impact of resistance training on FN bone density

15 studies were included in the meta-analysis, comprising a total of
314 participants in the resistance training group and 301 participants
in the control group. The analysis results are illustrated in Fig. 5.
There was substantial heterogeneity among the 15 studies (12 =87%,
P <0.00001). Employing a random-effects model, the pooled effect
size was SMD =0.89, 95% CI [0.40, 1.39], Z=3.53, P =0.0004,
indicating significant differences (P <0.01). This suggests that
resistance training has a statistically significant impact on FN bone
density in postmenopausal women.

The impact of resistance training on TH bone density

9 studies were included in the meta-analysis, comprising a total of 240
participants in the resistance training group and 195 participants in the
control group. The meta-analysis results are presented in Fig. 6.
There was relatively low heterogeneity among the seven studies
(12=25%, P =0.20). Employing a fixed-effects model, the pooled
effect size was SMD =0.30, 95% CI [0.10, 0.50], Z=2.94, P =0.003,
indicating significant differences (P <0.01). This suggests that
resistance training has a statistically significant impact on TH bone
density in postmenopausal women.

The impact of resistance training on Troch bone density

7 studies were included in the meta-analysis, comprising a total of 141
participants in the resistance training group and 130 participants in the
control group. The meta-analysis results are presented in Fig. 7.
There was relatively low heterogeneity among the six studies
(12=19%, P =0.28). Employing a fixed-effects model, the pooled
effect size was SMD =0.23, 95% CI [-0.01, 0.47], Z=1.86, P =0.06,
indicating nonsignificant differences (P >0.05).

Results of subgroup analysis

We conducted subgroup analyses on LS, FN, TH, and Troch bone
density in postmenopausal women. The subgroups included
Intervention frequency, Intervention intensity, Intervention cycle, and
Duration per time. The specific results are shown in Table 2."

"6-min walk

Two studies presented the data of 6-min walk. The pooled analysis
revealed that CKD patients with resistance exercise had a longer 6-
min walk compared to the control group and the difference was
statistically significant (WMD 89.93; 95%CI 50.12 to 129.74;

P =0.000). The forest plot is presented in Fig. 3K.

Grip strength

Grip strength was evaluated in 7 studies. The grip strength of CKD
patients in the resistance exercise group was significantly better than
that of the control group according to the pooled outcome (WMD 3.97;
95%Cl 1.89 to 6.05; P =0.000). The forest plot is shown in Fig. 3L.

The pooled WMDs of all indicators included in this study are
summarized in Table 3."
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Forkortelser:

Ref: Reference

S-T: Study type

Ant: Number of primary studies included
P: Population

I: Intervention

C: Comparator

O: Outcomes

H-R: Main results

Con: Conclusion

Qual-V: Quality assessment

V-E: Assessment of evidence
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[95 % CI: 0.51, 1.42]; p <
0.001) in comparison with the
control groups

the
experimental
group
received
single-
exercise
training or a
combination of
exercises
(including two
or more types

ADEQUATE

+ protocol: PROSPERO

of exercise), ID: CRD42024591308
while the
control group + rob2/risk of bias: The
either article includes rob2
maintained
participants their usual - GRADE: GRADE level
daily activities not stated
was 265 single-exercise or received a DOI:
years, and training or a different type The PMA results indicated that + sufficient number of 10.11
combination of of exercise various exercise modalities studies (systematic 86/s1
syste they were exercises intervention static/dynamic could significantly improve the review/meta-analysis): 2877-
mic healthy older (including two  than the steady-state balance, BBS, TUG, GS, and OLSEO This study confirms that 93 = Enough for real 025-
Shikun 20 revie or more types  experimental  proactive balance, balance outcomes in healthy exercise improves balance in  assessment 06212 no forest plot
Zhangetal. 25 w 93 adults of exercise group; and reactive balance older adults. healthy older adults. -0 found
Cc
Effect size of
istance
on:
(4 studies) skeletal
muscle mass:
0.186 (-0.217,
0.590) = non-
significant effect
(moderate
heterogeneity) = C
(3) handgrip
strength: 0.476
(0.045, 0.9.07) =
significant effect in
favor of
intervention
(absence of
heterogeneity) = B
(5) Static balance:
1.067 (0.422,
1.712) =
significant in favor
of intervention
(moderate
heterogeneity) = C
(3) dynamic
balance:
-1.812 (-2.336; -
1.289) =
significant in favor
of intervention
(low
heterogeneity) = B
(5) limb strength:
1.489 (0.882,
2.097) =
significant in favor
of intervention
resistance The results revealed (moderate
exercise, and  that resistance POOR heterogeneity) = C
the control exercise significantly
group did not  improved various fall- - protocol: no clear (2) coordination: -
engage in related physical The results consistently protocol 1.210 (-1.809, -
structured outcomes, including indicated a statistically 0.611) =
The resistance exercise grip strength, significant improvement in + rob2/risk of bias: The significant in favor
exercise programs flexibility, static and handgrip strength, reflecting article includes Risk of of intervention
programs were dynamic balance, the positive effect of resistance bias (low
implemented  comparisons  lower body strength, training on muscular strength in heterogeneity) = B
syste for an average involved and coordination older adults - GRADE: GRADE level
mic participants  of 8-12 control groups not stated (2) fall self-
revie were older weeks, 2-3 that were defined as These findings suggest that These findings suggest that efficacy: 1.141
w adults aged  sessions per  maintained improvements in resistance exercise is an resistance exercise is an + sufficient number of 10.12 (0.639, 1.643) =
and 65 years or  week, with their usual physical and effective intervention for effective intervention for studies (systematic 965/je significant in favor
Seongho meta older without each session  daily activities psychological factors improving physical function and improving physical function and review/meta-analysis): r.255 of intervention
Choi 1, 20 nalys major health lasting 40-70  without following exercise psychological stability in older  psychological stability in older 12 = Enough for real 0362. (absence of
Junga Lee 25 is 12 issues mi intervention interventions; adults. adults. conclusion 181  heterogeneity) = B
compared On average, HV-RT Resistance exercise effectively ADEQUATE B
The different (High-Volume our study, 24 randomized improves body composition,
population volumes of Resistance Training) clinical trials (RCTs) assessed  increasing body fat percentage + protocol: PROSPERO
syste X RT, examined induced significant muscle strength parameters in  and the skeletal muscle mass  ID: CRD42022338578 .
mic consisted of  \ye outcomes adaptations in muscle older individuals, and after index. age-related osteoporosis (14) upper limb
revie independent implemented  related to strength of the upper meta-analysis, we found that (0S0), in older persons Elastic + rob2/risk of bias: The 10.10 muscle strength
w RT as the muscle limbs (g =0.36; 95 % HV-RT performed better than bands improve physical article includes rob2 16/j.a .
Jackson and older intervention, strength, Cl=0.11-0.61)and  LV-RT for lower limb muscle performance securely and rchge comparing HV-RT
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Souza 20 nalys different fitness, and 95 % Cl = 0.23— intervention duration. However, not stated 3.105
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years

the age of
participants
had to be
older than 60
years. the
population
sampled was
characterize
d as being
healthy or
asymptomati
c. Age from
63.9t0 78.9

considered in
view of the
participant
samples
from each
study, the
mean age

31 across the

Machine-
Based
Resistance
Training
Improves
Functional
Capacity: The
inclusion
criteria were
for strength
training
interventions
tobea
minimum of 6
weeks, using
only resistance
machines, with
pre- and post-
intervention
measurements
of

Inclusion: (5)

composition,
and included
Randomized
Controlled
Trials as the
study types

we focus on
reporting the
between-
condition
relative
contrast for
non-training
control vs.
machine-
based RT

more pronounced
after 12 weeks of
training. Regarding
functional fitness,
there was a tendency
favoring HV-RT (g =
0.41; 95 % Cl =
0.23-0.59). examined
outcomes related to
muscle strength,
functional fitness, and
body composition,

functional capacity of
either a timed up-
and-go and/or a sit-
to-stand test, and
including healthy
older adults (>60
years)

pre- and post-test
measurement for
functional capacity by
including either a
timed up-and-go
and/or a sit-to-stand
test. We fit two
models, with one for
all of the function
outcomes reported
and one for all of the
strength outcomes
reported.

superiority became more
evident in longer interventions
(>12 weeks). Additionally, we
identified the superiority of HV-
RT for upper limb strength only
in longer interventions

3.7. Functional Outcomes
The model examining functional
outcomes included 15 studies
containing 33 separate arms (8
non-training control and 25
machine-based RT) reporting
54 within arm effects. The
global grand mean estimate for
the between-condition relative
contrast (i.e., machine-based
RT minus non-training control)
was 0.63 [95% credible interval:
0.23,1.04], though there was
considerable heterogeneity in
the magnitude of effects
between studies (1_Condition
(training) = 0.66 [95% credible
interval: 0.37,1.07]). An ordered
forest plot of conditional study
level estimates for the absolute
within-condition effects, the
global grand mean estimates
for absolute within-condition

indicate that HV-RT
outperformed LV-RT in ULMS
for interventions lasting longer
than 12 weeks. Additionally,
HV-RT was superior in LLMS
regardless of intervention
duration. Furthermore, our
results suggest a trend of
functional fitness improvement
in favor of HV-RT compared to
LV-RT, irrespective of
intervention duration.
Regarding body composition,
we did not detect any
differences between the
groups, regardless of
intervention duration

The present systematic review
and meta-analysis have shown
that uncomplicated, machine-
based resistance training can
increase strength, as well as
functional capacity. Such
improvements might serve to
preserve independence and
improve quality of life. When
considering the practical
implications of these findings, it
is important to recognize the
consistently positive outcomes
in relation to the
heterogeneous manipulation of
training variables. We propose
that personal trainers or
clinicians working with older
adults can prescribe a strength
training intervention using
resistance machines with
leniency around other variables
without a need to challenge

+ sufficient number of
studies (systematic
review/meta-analysis):
31 = Enough for real
conclusion

POOR

- protocol: "not pre-
registered using
Prospero, OSF, or any
other"

- rob2/risk of bias: The
article does not clearly
include risk of bias

- GRADE: GRADE level
is not clearly stated

+ sufficient number of
studies (systematic
review/meta-analysis):
31 = Enough for real
conclusion

for training
duration (shorter
(=12 weeks) vs.

longer (>12 week))
+ moderate
disagreement

non-significant in
favor of high
volume
(heterogeneity:
45%)

over 12 weeks:
significant effect in
favor of high
volume
(heterogeneity:
0%).

Random effects
model: significant
effect in favor of
high volume
(heterogeneity:
48%

(21) lower limb
muscle strength
relative to HV-RT
and LV-RT and
shorter (12
weeks) or longer
(>12 week)

training duration +
no disagreement
Up to 12 weeks:
significant effect in
favor of high
volume
(heterogeneity0%)

Over 12 weeks:
significant effect in
favor of high
volume
(heterogeneity
0%).

Random effect
model: significant
effect in favor of
high volume
(heterogeneity
0%).

=A

(6) functional
fitness relative to
HV-RT and LV-
RT: + high
disagreement

up to 12 weeks:
non-significant
with benefit to HV
(heterogeneity
72%).

Over 12 weeks:
non-significant
with benefit to HV
(heterogeneity
0%).

Random effects
model: non-
significant with
benefit to HV
(heterogeneity
62%)

=C

D

(15) functional
outcomes.
8 non-training
control and 25
machine-based
RT. The global
grand mean
estimate for the
between-condition
relative contrast
(i.e., machine-
based RT minus
non-training
control) though
there was
considerable
heterogeneity in

10.33 the magnitude of

/ifm effects between
studies
39  (1_Condition

=
2|8
R=F
oI3

N
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17 studies
was 70.2
years.

Older adults
(aged > 60
years),
regardless of
health status,
baseline
functional
capacity or
residential

19 status.

the training
intervention
had to be at
least 6 weeks
in duration,
and (6) the
training
intervention
could not
include free-
weight or other
(eg,
dumbbells,
barbells,
kettlebells,
sandbags,
resistance
bands, etc.)
resistance
types that
might
represent
functionally
similar/specific
exercise

Three studies
considered
only lower-
body
resistance
training
exercises
[40,43,45], and
the remainder
included both
upper- and
lower-body
exercises. The
lower body
exercises used
with the
highest
frequency
were leg
press,
knaestraek, and
leg curl, in 15,
10, and 8
studies,
respectively.
The upper-
body exercises
used with the
highest
frequency
were chest
press,
latissimus
dorsi pulldown,
and seated
row, in 11, 8,
and 8 studies,
respectively.
On average,
the studies
included 6
different
exercises (3
upper body
and 3 lower
body), with a
maximum of
12 different
exercises [27]
and a
minimum of 2
different [43].

the effect of
high-velocity
power
training
(HVPT)
compared
with
traditional
resistance
training (TRT)
on functional
performance
in older

adults: High-
velocity power
training with
the intent to
perform the
concentric
phase as

quickly as

comparison
group
allocated TRT
(traditional
moderate-
velocity
resistance
training)

Short Physical
Performance Battery
(SPPB), Timed Up
and Go test (TUG),
five times sit-to-stand
test (5-STS), 30-
second sit-to-stand
test (30-STS), gait
speed tests, static or
dynamic balance
tests, stair climb tests
and walking tests for
distance. The quality
of intervention
reporting was

with the

effects, and the global grand
mean estimate for the between-
condition relative contrast,
including interval estimates and
posterior probability
distributions, are shown in
Figure 2.

3.8. Strength Outcomes

The model examining strength
outcomes included 11 studies
containing 24 separate arms (6
non-training control and 18
machine-based RT) reporting
60 within arm effects. The
global grand mean estimate for
the between-condition relative
contrast (i.e., machine-based
RT minus the non-training
control) was 0.61 [95% credible
interval: 0.21,1.01], though
there was considerable
heterogeneity in the magnitude
of effects between studies
(1_Condition (training) = 0.57
[95% credible interval:
0.32,1.00]). An ordered forest
plot of conditional study level
estimates for absolute within-
condition effects, the global
grand mean estimates for
absolute within-condition
effects, and the global grand
mean estimate for the between-
condition relative contrast,
including interval estimates and
posterior probability
distributions, are shown in
Figure 3.

3.6. Volume, Effort, Load, and
Repetition Duration fremgar

Nineteen trials with 1,055
participants were included in
the meta-analysis. Compared
with TRT, HVPT had a weak-to-
moderate effect on change from
baseline scores for the SPPB
(SMD 0.27, 95% ClI 0.02 to
0.53; low-quality evidence) and
TUG (SMD 0.35, 95% Cl 0.06
to 0.63; low-quality evidence).
The effect of HVPT relative to
TRT for other outcomes

Consensus on
Exercise Reporting
Template (CERT)
score.

very uncertain. The
average CERT score across all
trials was 53%, with two trials
rated high quality and four rated
moderate quality.

balance or replicate movement
patterns. Further research,
considering strength
transference and specificity of
adaptation, should continue to
compare strength and
performance increases
between superficially similar
and seemingly unrelated tasks.

HVPT had similar effects to
TRT for functional performance
in older adults, but there is
considerable uncertainty in
most estimates. HVPT had
better effects on the SPPB and
TUG, but it is unclear whether
the benefit is large enough to
be clinically worthwhile.

ADEQUATE

+/- protocol:
PROSPERO ID:
"prospectively registered
on PROSPERO,
conducted in
accordance with the
Cochrane guidelines for
systematic reviews of
interventions,53 and
reported according to
the Preferred Reporting
Items for Systematic
Reviews and Meta-
Analyses (PRISMA)
2020 statement." - but
ID is not found, so
cannot be searched

+ rob2/risk of bias: The
article includesrisk of
bias

+ GRADE: GRADE level
is stated

(training)

= 0.66 [95%
credible interval:
0.37,1.07])

= significant effect
in favor of
intervention + high
disagreement

(11) Strength
Outcomes: The
global grand mean
estimate for the
between-condition
relative contrast
(i.e., machine-
based RT minus
the non-training
control) was 0.61
[95% credible
interval:
0.21,1.01], though
there was
considerable
heterogeneity in
the magnitude of
effects between
studies
(1_Condition
(training) = 0.57
[95% credible
interval:
0.32,1.00])

= significant effect
in favor of
intervention + high
disagreement

c

(6/ n = 245)
SPPB: small
significant/INT +
low uncertainty
(10/ n = 305)
TUG: moderately
significant/INT +
moderate
uncertainty

(n=102) Usual
gait speed

(n = 179) 30-STS

(n = 41) static
balance
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participants
with age =
65 years old,
from both
sexes,
without any
clinical
condition and
physically

14 independent

male and
female
participants
with a mean
age=65
years; The
mean age
across
studies was
70£6.1
years (range
65-77
years). Most
studies
described

14 participants

possible
compared with
traditional
moderate-
velocity
resistance
training
performed with
a concentric
phase of =2 2

seconds.

The Effects of
High-Speed
Resistance
Training on
Health
Outcomes in
Independent
Older Adults:
at least one of
the protocols
under study
was an HSRT
program with
maximal
concentric
velocity (i.e.,
as fast as
possible, <1 s)
lasting 2
weeks or

longer

the effect of
progressive
resistance
training only or
resistance plus
weight-
bearing/impact
-loading
training of 24
weeks
duration
against a non-
training
prescribed

control group

studies
included pre-
and post-
intervention
measurement
s

non-training
prescribed
control group

the study compared
the EG with the CG
at post-intervention

changes in BMD for
hip, lumbar spine
and/or femur (no
limitations on
assessment method);
and changes in
muscle strength of
the lower limbs
assessed via leg
press/knee extension
1RM or
isometric/isokinetic
knee extension
strength

3.5. Results of the Studies
Table 4 presents the aim,
outcome variable, and main
results of the fourteen studies in
this review. Only outcomes
addressed in more than three
studies will be described here.
Physical function was analyzed
in seven studies
[54,57,58,61,63,66,67]. Four
studies showed improvements
in physical function in only the
EG between pre- and post-
training [58,61,63,67].
Outcomes of muscle strength,
such as grip strength, were
assessed in six studies
[56,57,61,64,66,67]; three out
of seven studies [61,64,67]
reported differences between
CG and EG at post-training in
these outcomes (p < 0.05).
Lastly, outcomes of muscle
power were described in four
studies [54,55,59,65]; of these
four studies, two [59,65]
demonstrated significant
differences between CG and
EG at post-training in peak
power outcomes at different
%RM (40 to 90% 1 RM) (p <
0.05).

3.6. Meta-Analy:
The meta-analysis with ten
studies showed moderate to
large effects of the HSRT
interventions on some health
outcomes (cognitive function,
neuromuscular function, and
physical function) in older
adults. Four studies revealed
large effects on cognitive
function (analyzed through
frontal assessment battery
(FAB) and mini-mental state
examination (MMSE)) in favor
of intervention groups
compared to control groups (p
=0.001, SMD = 0.94 [0.20,
1.68], 12 = 71%); see Figure 2.

(...) moderate effects on
neuromuscular function
(analyzed through grip strength
and muscle and power
outcomes) (...) physical function
was divided into approaches in
order to facilitate the
interpretation of the results (...)
moderate effects on physical
function (...)

Concomitant Changes in
Muscle Strength and BMD
Following Resistance
Training

(...) Progressive resistance

training programs concomitantly
increased muscle strength and
femur/hip BMD with a Riley’s
correlation of r=0.28 (Fig. 2).
When muscle strength was
reported as changes in leg
press 1RM, the pooled MD was
25.06%. The likelihood for
positive change in muscle
strength was more certain than
femur/hip BMD, evidenced by

lower heterogeneity, a higher

The present systematic review
confirms that HSRT
interventions that progressively
increase in training intensity
can improve several health
outcomes in older people,
mostly cognitive,
neuromuscular, and physical
function (moderate to large
effects).

Furthermore, the results
suggest that interventions with
ten weeks or more and
performed three times a week
result in significant
improvements in
neuromuscular function.

Progressive resistance training
programs concomitantly
increase lower-limb muscle
strength and femur/hip BMD in
older adults. However, whereas
improvements in muscle
strength occur regardless of
manipulation to well-known
training characteristics,
positive adaptations in
femur/hip BMD are less certain.
As such, to promote
concomitant increases in
muscle strength and BMD, we
recommend adopting training
characteristics more likely to
facilitate improvements in
BMD, which may include
resistance training with a
weight-bearing/impact-loading
component, training frequency
three times weekly, training
volume of one or two sets per
exercise, and an external load

+ sufficient number of
studies (systematic
review/meta-analysis):
19 = Enough for real
conclusion

ADEQUATE

+ protocol:
PROSPERO ID:
CRD42021272242

+ rob2/risk of bias: The
article includesrisk of

bias

- GRADE: GRADE cognitive,

level not stated neuromus
cular, and

+ sufficient number of  physical

studies (systematic function

review/meta-analysis):  (cf.

14 = Enough for real conclusio

conclusion n)

GOOD/ADEQUATE

+/- protocol:
PROSPERO ID:
220210 - does not
appear in search

+ rob2/risk of bias: The
article includesrisk of
bias

+ GRADE: GRADE
level is stated

+ sufficient number of
studies (systematic
review/meta-analysis):
14 = Enough for real
conclusion

c

high-speed
resistance-
training-
induced
changes in
physical
function

(5/7 outcomes)
SPBB and gait
velocity; small
significant/INT +
high
disagreement

(2) TUG: non-
significant/INT +
moderate
disagreement

(6)
neuromuscular
function (grip
strength and
muscle
strength/power);
significant/INT +
high
disagreement

c

(10/12
outcomes) effect
of age on
changes in
muscle strength
(lower limb):
significant/INT +
high
disagreement

(9/11 outcomes)
effect of age on
changes in
muscle strength
(femur/hip BMD):
significant/INT +
high
disagreement
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prevalence sessions. (...)
of chronic Studies with
diseases exercise
within the programs
older longer than 24
population, weeks were
studies were included in
included if separate sub-
they included analysis to
a participant  improve
with chronic  homogeneity
ilinesses; between short-
however, term and long-
studies were term studies.
excluded if
participants
were
recruited
according to
a disease
profile (e.g. a
group of
participants
all suffering
from chronic
obstructive
pulmonary
disease or
heart failure
would be
excluded).
Concentric
muscle action.
Participants
must have
been
instructed to
move “as fast
as possible”
during the
) concentric
community- phase, or
dwelling instructions of
a similar
older adults  description. A
aged=60 minimum four-
week
12 years intervention
Power
Training vs
Traditional
Strength
Training is
associated
with physical
function
improvement
in older adults:
resistance
training (eg,
healthy, machige(s,gfree
community-  Weights,
- elastic tubing,
living older weighted
adults (age  Vests, or cycle
ergometry)
260 years).  with
(mean age, instructions to
move the
70.1years; resistance as
[65%] fast as
possible in the
20 women) concentric

Comparison
between RT
performed
whilst being
encouraged to
concentrically
move as fast
as possible
(MIRT) vs.
slow-to-
moderate
velocity (T-
STR). Studies
that reported
pre- and post-
intervention
scores for
changes in
SPPB score.

compared
strength
training with
instructions to
move the
weight as fast
as possible in
the lifting
phase with
traditional
strength
training

For the
comparator
group, we
excluded
nonstrength
training
control groups

Primary

possible publication bias on
statistical testing. (...) The
certainty of evidence was
moderate for interventions less
than 24 weeks given the
number of studies included with
no evidence of publication bias,
however with high weighting on
a single study with a high risk of
bias concerns remain.

VO2 peak

Overall, there was a significant
increase in VO2 peak with RET
if the intervention was 24 weeks
or less. There was no
difference in VO2 peak with
RET intervention periods longer
than 24 weeks. There was no
funnel plot asymmetry on visual
inspection and there was no
evidence of possible publication
bias on statistical testing. There
was considerable statistical
heterogeneity when the
intervention was 24 weeks or
less, but not when the
intervention was longer than 24
weeks. (...) The certainty of
evidence was moderate to high
due to no evidence of
publication bias and narrow
confidence intervals with a
large sample size, however
given the risk of bias across the
papers some concerns
remained.

Leg press 1RM: No statistical
significance was found with the
nine studies (237 participants)
for changes in leg press.

30 s sit-to-stand (STS):
Statistical significance was
found for improvements in 30 s
sit-to-stand scores, favouring T-
STR

Timed-up-and-go (TUG):
isti igni 1ce was

measure was SPPB
score, or any
individual test derived
from the SPPB tests
(30-s chair stand
(STS), timed-up-and-
go (TUG), or balance
testing). Secondary
outcomes were
dynamic leg press
1RM and knee-
extension 1RM, 400-
m (400 m) walk, 6-
min walk test

Primary outcomes
included physical
function and self-
reported physical
function. Secondary
outcomes included
power, strength,
muscle mass, walk
speed, balance, and
adverse effects.

found for improvements in TUG
scores, favouring MIRT

400m walk: There was no
statistical significance (...).
MIRT fell short of clinically
meaningful difference by 0.6 s,
with T-STR being over 10 s
adrift.

6-minute walk test (6MWT):
Statistical significance was
severely lacking for
improvements in 6MWT scores

For the primary outcomes, PT
was associated with an
improvement in physical
function with low-certainty
evidence in 13 RCTs (n = 383)
(SMD, 0.30; 95% Cl, 0.05-0.54)
and self-reported function with
low-certainty evidence in 3
RCTs (n = 85) (SMD, 0.38; 95%
Cl, -0.62 to 1.37). The evidence
was downgraded by 2 levels for
high risk of bias and
imprecision for physical function
and very serious imprecision for
self-reported physical function.

Primary Outcomes

The main model for physical
function revealed a small SMD,
with moderate heterogeneity.
The main model for self-
reported physical function
revealed a small SMD favoring
PT, with moderate
heterogeneity.

RET should be an integral
aspect of exercise promotion
for an ageing population.

Further, that ‘lack of time’ is a
commonly cited barrier to
exercise in older adults [76]
and that older adults commonly
face time-limited clinical
pathways where improvements
in physiological resilience have
been shown to be beneficial
(i.e. surgical prehabilitation
[77]), RET may be able to elicit
benefit in two key components
of whole body health (i.e.
muscle and CRF) in older
adults.

In conclusion, this systematic
review highlights the lack of
sufficient and quality evidence
for maximal-versus
submaximal-intent resistance
training on functional capacity
and strength in community-
dwelling older adults. No
statistical significance was
present in combined FC

ifi

for improvements in strength
(p=0.06). Clinically
meaningful improvements
were observed in SPPB
scores, showing potential for
MIRT over T-STR resistance
training recommendations if
further research continues to
support these findings. (...).
Due to the less time-consuming
and lesser short-term and long-
term fatiguing nature of MIRT
over T-STR, MIRT has a
greater chance of being
adopted by the community-
dwelling older adult community.

PT was associated with a
modest improvement in
physical function compared
with traditional strength training
in healthy, community-living
older adults.

+ sufficient number of
studies (systematic
review/meta-analysis):
37 = Enough for real
conclusion

POOR

- protocol: No clear
protocol

+ rob2/risk of bias: The
article includesrisk of

bias

- GRADE: GRADE

level is not stated https://lin
k.springer

+ sufficient number of .com/artic

studies (systematic 1e/10.118

review/meta-analysis): 6/s13102-

12 = Enough forreal ~ 022-

conclusion 00526-x

GOOD

+ protocol: PROSPERO
ID: CRD42020149015

+ rob2/risk of bias: The
article includes Risk of
bias

+ GRADE: GRADE level
stated

+ sufficient number of
studies (systematic
review/meta-analysis):
20 = Enough for real
conclusion

significant/INT +
moderate
disagreement
(1) Over 24
weeks: Non-
significant/INT +
no disagreement

c

maximal-intent
resistance
training (MIRT)
traditional
strength training
(T-STR)

(8/9 outcomes)
Leg press 1RM:
No non-
significant/very
small benefit to
MIRT + high
disagreement

(3) 30 s sit-to-
stand (STS):
significant/ T-
STR + high
disagreement

(4) Timed-up-
and-go (TUG):
significant/MIRT
+ high
disagreement

(2) 400m walk:
non-
significant/benefi
tto MIRT + high
disagreement

(3/4 outcomes)
6-minute walk
test (BMWT):
non-
significant/very
small benefit to
MIRT + high
disagreement

c

PT: power
training
Traditional
Strength Training

(13) Primary
Outcomes (33
outcomes): non-
significant/PT +
moderate
disagreement.

(3) self-reported
physical function
(4 outcomes):
non-
significant/PT +
moderate
disagreement
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participants
age >60
years, living
in nursing
homes or
other
institutions of
long-term
living
facilities of
30 geriatric care

older adults

participants

healthy (not

including

obesity and
18 frail)

participants
in the studies
meta-
analyzed
were adults
aged 65+ or
had a mean
35 age of 70+;

phase

Multicompone
nt and/or
resistance
training. Any
combinations
of at least 3
different
exercise
modalities in
the weekly
frequency of
institutionalize
d older adults
were
considered as
multicompone
nt training. Any
that used
some type of
overload,
which may or
may not be
associated
with
stretching/flexi
bility or
balance/vibrati
ng platform
exercises,
were
considered as
resistance
training

usual care,
sham
interventions,
social
activities, or
other exercise
interventions.

aerobic
exercise with
other
exercises such

as
strength/resist
ance, multi-
component
and aerobic
exercise
remain
unknown. The
purpose of this
study is to
examine the
effects of
combined
aerobic
exercise on
physical
performance
among the
elderly, as
opposed to
single aerobic
exercise.

mix, or
aerobic alone

any type of
exercise,
including its
duration,
frequency,
intensity, and
mode of
delivery;

control and
intervention

outcome of at least 1
of the tests that
assess physical
performance,
especially the Short
Physical
Performance Battery
(SPPB), 30-second
chair-stand (CST),
and Timed Up and
Go (TUG)

Performance is
defined as physical
function aspects
(such as strength,
endurance, flexibility,
speed and agility)
associated with daily
activities important in
maintaining
independence among
older adults

Resistance training
and multimodal
exercises may
improve general
physical performance
measures. The
evidence for exercise
interventions in
reducing falls and
fear of falling was
inconsistent.

Secondary Outcomes

For power, the main model for
all pooled power outcomes
revealed a moderate
association favoring PT.

For strength showed no
association.

Muscle mass and size showed
no association.

Gait speed showed no
association.

Balance showed no
association.

Multicomponent training and
resistance training showed
statistically significant
difference (P < .05) in the
physical performance of
institutionalized older adults
compared with the control
groups (usual care); this was
evaluated with the Short
Physical Performance Battery
(+1.2 points; +2 points), 30-
second chair-stand
(approximately +3 repetitions;
both), and Timed Up and Go
(—4 seconds on mean; both)
tests. Comparisons between
multicomponent and resistance
training did not show
statistically significant
differences in any of the

physical outcomes evaluated.

. Studies have shown that
aerobics combined
resistance/strength training
(CEX), multi-component
training (ME), and dance
combined training has positive
and significant effects on the
physical performance (upper
body strength and lower body
strength, dynamic balance, fall
risk, mobility, gait, agility,
flexibility) of the elderly. CEX
had additional benefits
compared to aerobic training
(AER) and resistance/strength
training (RES) in gait speed,
lower limb strength, and trunk
fat. Furthermore, CEX was
more effective than AER in
improving sitting and stretching,
elbow flexion, knee flexion,
shoulder flexion and stretching,
strength and body fat, function
reach test, 30-s chair standing
test and 6-min walking test,
self-evaluation of body function.

esistance training and
multimodal exercises may
improve general physical
performance measures. The
evidence for exercise
interventions in reducing falls
and fear of falling was
inconsistent. The effect may
depend on the place where the
individual lives, whether the
individual was part of a clinical
group, the setting of the
intervention, and the integration
of additional strategies into the

meta-analysis shows that both
training modalities improve
functional parameters
compared with the usual care
group in the intermediate-term
because most studies included
in the meta-analysis had a
follow-up close to 12 weeks.
Moreover, we did not find
statistical significant difference
between multicomponent
training and resistance training
on physical performance tests
in older adults, living in long-
term care facilities. Therefore,
both modalities improved the
physical performance.

Therefore, the combination of
multiple components
contributes to the overall
improvement in physical fitness
of the elderly, thus preventing
them from losing balance and
reducing susceptibility to injury

This review found that exercise
interventions for older adults
are extremely diverse and that
the findings from the included
studies were mostly
inconsistent

POOR

+ sufficient number of
studies

+/- protocol: "A protocol
for our review was
published in the
international database of
prospectively registered
systematic reviews in
health and social care
(PROSPERO).51" - but
no ID foud

- rob2/risk of bias: The
article does not clearly
include Risk of bias

- GRADE: The GRADE
level is not clearly stated

+ sufficient number of
studies (systematic
review/meta-analysis):
30 = Enough for real
conclusion

POOR

- protocol: no clear
indication of protocol

- rob2/risk of bias: The
article does not clearly
include risk of bias - but
PEDro scale

- GRADE: GRADE level
is not stated

+ sufficient number of
studies (systematic
review/meta-analysis):
18 = Enough for real
assessment

POOR

- protocol: no clear
indication of protocol

- rob2/risk of bias: The
article does not clearly
include risk of bias

- GRADE: GRADE level
is not stated

+ sufficient number of
studies (systematic

10.10
16lj.ja
mda.
2022.
06.00

10.33
89/fp
hys.2
021.7
98068

+ sufficient
number of studies

Short Physical
Performance
Battery (SPPB)

SPPB in trials
comparing
physical training
(4)

multicomponent
and (3) resistance
training vs control
(usual Care) =
significant/both/IN
T (RT slightly
better) + high
agreement

CST in trials
comparing
physical training
(4)

multicomponent
and (3) and
resistance training
vs control (usual
care); =
significant/both/IN
T (SPPB slightly
better) + high
agreement

TUG in trials
comparing
physical training
(8)
multicomponent
and (3) resistance
training vs control
(usual care) =
significant/both/IN
T (SPPB slightly
better) + high
agreement
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intervention, such as home
modifications and nutritional
supplementation. It was found,
however, that multimodal
exercise interventions reduced
the risk of falling. The evidence
regarding exercise in reducing
falls-related injuries was
inconsistent, and the
effectiveness of interventions
may depend on additional
intervention components, such
as environmental or visual
assessments. Overall, our
review showed that quality of
life may be improved through
some forms of exercise (whole-
body vibration) and in some
groups (healthy older adults)
but not in others (people with
frailty)

review/meta-analysis):
35 = Enough for real
conclusion

Resistance

training (RT)

interventions

were

considered as

any form of

physical

activity that is

designed to

improve

muscular

fitness by

exercising a

muscle or a

muscle group

against

external

resistance,

performed

systematically

in terms of

frequency,

intensity, and

duration, and

is designed to

maintain or

enhance

health-related

outcomes.

Resistance

can come

from fixed or

free weights,

elastic bands, Al studies that

body weight measured strength

(against gains by direct RM

gravity), and test (kg) indicated

water significant

resistance. It improvements in

may also weight lifted (p <

involve static  0.05). However, in

or isometric the case of the

strength studies that

(holding a measured strength

position or employing the MVC

weight without (Nm). the evidence is

moving a bit more uncertain,

against it). as two of the seven

Often studies that

presented as  performed this test

a percentage  did not find significant

of the improvements in

participant’s strength (p > 0.05) ,
: Participants one-repetition In the measurements c
over 65 maximum (1-  concerning muscle
years, RM), the mass of the included
physically maximum studies, those that
inactive, and  ow-intensity weight they measured changes in
characterize  blood flow can lift/move if quadriceps thickness
d as healthy restriction they only must reported significant

(4 studies, 9
outcomes) LI-BFR
versus RT on
muscular strength
(RM test): non-

by the training (LI- do it once differences. however, significant/very
authors, BFR), based [26].Randomiz for the lower limb, small benefit to
defined as on the ed controlled  one study found no We included 6 randomized BFR + no

not achieving restriction of  trial (RCT) significant differences controlled trials in the meta- disagreement.

150 min of afferent and where the for adductors, analysis, revealing that low-

moderate-to- efferent blood intervention hamstrings, and intensity blood flow restriction (3 studies, 12

vigorous- flow during the was RT witha gluteus maximus led to larger significant outcomes) LI-BFR
intensity performance follow-up [36]. In the case of improvements in muscular The findings of this systematic versus RT on
physical of a low- period of at upper extremities, strength (MVC test) compared  review point out that strength  GOOD muscular strength
activity per intensity least 4 weeks. one study reported to traditional resistance training. training with blood flow (MVC test):
week or 75  dynamic RCT is significant differences This larger benefit was reduced restriction may induce + protocol: PROSPERO significant/very
min of resistance understood as in elbow flexor and to a trend when considering the increased muscular strength ID: CRD42020214901 small benefit to
vigorous- exercise (20—  a study in extensor muscles. LI- effect on the muscle mass and muscle mass in non-active BFR + high
intensity 50% of 1RM), BFR vs. RT Alone on  (cross-sectional area, in cm) older adults, at least at a + rob2/risk of bias: The disagreement.
physical causing a local Muscular Strength via and even disappeared when similar extent to that in the article includes Rob2
activity per hypoxia effect RM Test comparing differences in traditional high-intensity (3 studies, 5
syste week or an on the muscle As shown by Figure  muscular strength resistance training. However, + GRADE: GRADE level outcomes) LI-BFR
matic equivalent using a 5, when compared to  improvements assessed caution should be when is stated versus RT on
revie combination pneumatic resistance training utilizing the RM test. considering these findings, muscle mass:
w of moderate  pressure cuff alone, LI-BFR may Particularly, all these outcomes  since the evidence is very + sufficient number of 10.33 non-
and and placed in the have little to no effect shared a very low level of uncertain about the effect of studies (systematic 90/ije significant/very
meta vigorous- proximal in muscular strength  certainty due to poor quality low-load BFR-RT when review/meta-analysis): rph18 small benefit to
20 analy intensity region of the measured by the RM  study designs and disparities in  compared with RT alone on our 12 = Enough for real 21114 BFR + moderate
21 sis 12 activity limb test the methodological approach. outcomes conclusion a1 disagreement.
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One group
(the

experimental
group) has the
intervention
being tested,
the other (the
comparison or
control group)
has an
alternative
intervention, a
sham dummy
intervention
(placebo), or
no
intervention at
all. The
groups are
followed up to
see how
effective the
experimental
intervention
was.
Outcomes are
measured at
specific times

and any
difference in
response
between the
groups is
assessed
statistically.
This method is
also used to
reduce bias.
As an
intervention,
we selected POOR
any type of Volunteer-led exercises led to
physical improvements in functional + protocol: PROSPERO
exercise status measured using the ID: CRD42020154607
defined as short physical performance
planned, battery, timed up and go test, - rob2/risk of bias: The
structured, and Barthel Index, single leg stand, article does not include
repetitive step touch test, chair stand test, Risk of bias
physical and functional reach. Frailty
activity with functional status status identified by grip strength - GRADE: GRADE level
) the final or d using the or the use of Limited evidence suggests that not stated
ommunity- intermediate  Volunteer-led  short physical long-term care insurance volunteer-led PA interventions
dwelling aim of exercises. performance battery, improved with volunteer-led that include resistance exercise + sufficient number of
improving or compared with timed up and go test, exercises. Interventions led to  training, can improve outcomes studies (systematic 10.100
syste older people  maintaining any type of Barthel Index, single  improvement in fear of falls and of community-dwelling older review/meta-analysis): 8 7/s405
matic aged > 65 physical intervention or leg stand, step touch  maintained or improved the adults including functional = Limited evidence: 20-020-
SERLimet 20 revie fitness or minimal or no  test, chair stand test, quality of life. The impact on PA status, frailty status, and There may be enough 01556-
al. 21w 8 Yyears health intervention. and functional reach  levels were mixed. reduction in fear of falls for qualitative patterns. 6
POOR
- protocol: "We
conducted an SR and
meta-analyses of RCTs
reviewed by Cochrane
SRs on the effects of
exercises on accidental
falls. The study protocol
was planned according
to the Preferred
Reporting Items for
Systematic Reviews and
Meta-Analysis protocols
Overall, 19 RCTs (28 guidelines (PRISMA-P)
comparisons) showed the ,27 and the resulting
effectiveness of exercises for report was written
fall reduction, When observing according to the
by type of exercise, the most Preferred Reporting
effective was 3D exercises. Items for Systematic
This was followed by Reviews and Meta-
strength/resistance, Analysis (PRISMA)
multicomponent, and mixed .28,29 This SR is part of
exercises. This analysis did not a wider review that
show any effect of GBCFT focuses on the type of
exercises, and there was only physical exercises
any type of one RCT about flexibility ,Five effective for healthy
physical studies for seven comparisons aging in people over 50.
exercise reported an association The protocol was not
defined as between exercises and fear of registered."
planned, falling and observed mixed The aim of this SR and meta-
structured, and exercises,42 analyses was to assess what  + rob2/risk of bias: The
) repetitive strength/resistance,67 3D type of exercise is associated  article includes Risk of
community-  physical exercises,68,69 GBCFT,67 and  with fall risk reduction among  bias
syste dwelling activity with endurance activity.70 However, apparently healthy adults aged
matic the final or only endurance exercises were 50 years and older. The - GRADE: GRADE level
revie apparently intermediate fallers, accidental effective (Fig. 5). Finally, only  implication for clinical practice not stated
w healthy aim of falls, fear of falling, one study reported sufficient includes regular programs with
Silvia and : improving or compared with fractures from falls, details about the health status  a mix of exercises. Further + sufficient number of 10.101
Caristia meta people with a maintaining any type of people sustaining of participants at baseline,42 studies regarding the effect of ~ studies (systematic 6lj.geri
PhD, - meanage > Physical intervention or fractures from falls, showing none effect of mixed physical exercises on fall review/meta-analysis): nurse.
MSocSc, 20 analy fitness or minimal or no  and the occurrence of exercises 24 months from the prevention among healthy 32 = Enough for real 2021.0
MHScetal. 21 sis 32 50years health intervention.  at least one fall. baseline. senior citizens are needed. conclusion 6.001
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and
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adults 60
years or over
residing in
the
community
or in asylum
institutions

performed
should be only
of strength or
strength
combined with
other exercise
modalities
(multicompone
nt), with a total
duration of at
least 8 weeks
and a weekly
frequency of at
least two
sessions
supervised by
professionals.

did not have a
control group
which did not
perform any
type of
exercise were
not included

evaluated one or
more of the following
tests were included:
TUG, BBS and 30-
second sit-to-stand
test (30STS) or five
repetitions (5STS)

between control group and
strength training, between
control group and
multicomponent training (which
included strength training and
some training associated with
it) and between multicomponent
training and strength training.

Timed up & go (TUG)

In the comparison of the effect
of multicomponent training
group to control group, it was
observed that the
multicomponent training
significantly improved (p<0.001)
the TUG test performance,
reducing the time needed to
perform the test in -1.48
seconds (95% Cl -2.09; -0.88, I
= 0%) compared to the control
group (Figure 2a). When
comparing the effect of the
strength training groups to
control groups, strength training
did not improve significantly
(p=0.14) the TUG performance
[95% confidence interval (Cl) -
1.10, 0.15, 12 = 63%)] (Figure
2b). Due to the fact that high
heterogeneity occurred for this
analysis, sensitivity analyses
were performed. Through these
analyses, it was not possible to
identify which factor was related
to the high heterogeneity, once
that doing the analysis
separately for studies that
included only women or men or
both, studies with different
duration or different exercises
did not reduce the
heterogeneity. None of the
included studies compared the
effect of a multicomponent
workout with a strength training
for this outcome.

Sit-to-stand (30 seconds) -
30STS

Comparing the effect of a
multicomponent training with
control group, it was verified
that the multicomponent
training significantly improved
(p<0.001) the performance of
the 30STS test, increasing the
number of repetitions
performed in 1.79 repetitions
(IC 95% 0.76, 2.83, |2 = 52%)
(Figure 3a). In a sensitivity
analysis, it was observed that
when studies that included a
balance component in the
training (in addition to aerobic
and strength exercises which
were performed in all studies),
were withdrawn from the
analysis, the heterogeneity
changed from moderate (52%)
to low (0%), while still
maintaining the significant
difference between the control
group and the multicomponent
group. However, the
improvement without these
studies was lower (0.89
repetitions), showing that
studies which also included
balance exercises in the
training program presented
better results.

Strength training compared to
the control group significantly
improved the performance of
the 30STS test, increasing the
number of repetitions
performed in 2.51 repetitions
(95% Cl 0.98; 4.03; 12 = 0%)
(Figure 3b). For the 30STS test
only one study examined the
effects of a strength training
versus multicomponent
workout. 8 Therefore, no meta-
analysis was performed. It can
be observed from the change
between pre and post training
that the group that trained only
strength increased 3.00
repetitions in the test and that
who trained strength and other
exercises increased 2.90
repetitions, on average, after
the training, both groups had a
very similar improvement.

multicomponents exercises are
good strategies to improve the
functionality and decrease the
risk of falls in older subjects,
since both presented significant
benefits when compared to the
control group. However,
multicomponent training
demonstrated improvement in
all outcomes analyzed in the
present meta-analysis, while
strength training showed
benefit only for the 30STS
outcome. As the comparison
between the two types of
training was performed in few
studies, it is not possible to
infer which is more effective for
the functionality, suggesting the
realization of new clinical trials.

+ rob2/risk of bias: The
article includes Risk of

- GRADE: No GRADE

+ sufficient number of

review/meta-analysis):
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0/198
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0037.
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(4) Timed Up
and Go (strength
and control
group): non-
significant/INT +
moderate
disagreement

(8) sit-to-stand
(30 seconds)
(strength and
control group):
significant/INT +
no disagreement
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Male or
female older
adults. The
criterion for
inclusion was
mean
sample age
2 65.0 years.
Patients with
sarcopenia
were
included if
they met this
criterion (age
265.0
years);
however,
sarcopenia
was not an
inclusion

63 criterion.

Participants
aged 260
15 years

RT, EMS, or
WBW
interventional
programs of
any duration.
tudies
exploring
multimodal
interventional
programs
(e.g., RT
programs
combined with
stretching
exercise) were
excluded.

resistance
training based
intervention for
lower limbs

Control
groups,
receiving no
intervention or
placebo
intervention.
Groups that
received
cognitive
training or
other non-
physical
interventions
were also
accepted as
control
groups.
Studies in
which control
groups
received any
type of
exercise,
vibration
intervention,
electrical
stimulation, or
nutritional
supplementati
on were
excluded.

resistance
training
performed
with moderate
concentric
velocity
(duration of
concentric

phase 22 s),

versus training

performed
with the
intention of
maximising
concentric
velocity (i.e.,
as fast as
possible);
Outcome: at
least one
functional test

for lower

(a) Muscular strength
or power, not limited
to type of testing or
body part; (b) body
composition and
muscle architecture
(including body fat,
fat free mass, muscle
mass, regional
muscle mass,
skeletal muscle
mass, cross-sectional
muscle area,
circumference
measures, and
sarcopenia index)
and (c) functional
mobility outcomes
(timed up-and-go
test, stepping tests,
sit-stand tests,
functional reach
tests, etc.)

t least one functional
test for lower limbs,
with pre- and post-
intervention
measurements;

Si tand (5 repetitions)-
58TS

The multicomponent training
group significantly improved the
performance of the 5STS test,
reducing the time to perform it
in -2.29 seconds (95% CI -4.19,
-0.39, 12 = 0%) when compared
to the control group (Figure 4a).
Comparing strength training
group to the control group, it
was found that strength training
did not improve significantly
(p=0.16) the performance in the
5STS test (95% CI -1.90, 0.30,
12=15%) (Figure 4b). There
was no difference (p=0.56)
between the effects of strength
training versus multicomponent
training for the 5STS test (95%
Cl-3.27,1.78, I? = 0%) (Figure
4c).

Berg Balance Scale

It was verified that
multicomponent training group
significantly increased the
performance of the Berg
Balance Scale by 3.17 points
(95% C10.77, 5.57, 1> = 0%)
compared to the control group
(Figure 5). None of the included
studies compared the effect of
a multicomponent workout with
a strength training for this
outcome, nor of a strength
training group comparison to a
control group.

The results showed that RT and
WBYV are comparably effective
for improving muscle strength,
while the effects of EMS
remains debated. RT
interventions also improved
some outcome measures
related to functional
performance, as well as the
cross-sectional area of the
quadriceps. Muscle mass was
not significantly affected by RT.
A limitation of the review is the
smaller number of WBV and
particularly EMS studies. For
this reason, the effects of WBV
and EMS could not be
comprehensively compared to
the effect of RT for all outcome
measures. For the moment, RT
or combinations of RT and
WBV or EMS, is probably the
most reliable way to improve
muscle strength and functional
performance

The results presented
heterogeneity and small-studies
publication bias, leading to a
biased advantage for fast-
intended-velocity resistance
training (95%Cl = 0.18, 0.65; 12
= 45%). Short physical
performance battery indicated
an advantage for fast-intended-
velocity resistance training
(95%Cl = 0.10, 0.94; 12 = 0%).
There was no difference for
timed up and go (95%CI = -
0.07, 0.94; 12 = 48%), 30-s
chair stand (95%Cl = -0.24,
1.39; 12 = 71%), 5-times chair
stand (95%Cl = -1.63, 1.27; 12
= 57%) stair climb (95%Cl = -
1.89, 2.81; 12 = 0%), short walk
(95%Cl =-0.99, 0.96; 12 = 21%
and long walk (95%Cl = -0.59,
1.00; 12 = 0%).

It was found that RT and WBV
are effective for increasing
muscle strength, while the data
was very limited for EMS. RT
interventions also improve
functional performance and
increase muscle-cross
sectional area but have no
effect on muscle mass.

These results suggest that
there is inconclusive evidence
to support the superiority of
fast-intended-velocity
resistance training to improve
functional capacity when
compared to moderate-velocity
resistance training. These
results may have been
influenced by the lack of high-
quality and pre-registered
studies, high heterogeneity,
and small-studies publication
bias.

POOR

- protocol: no clear
indication of protocol

- rob2/risk of bias: The
article does not include
Risk of bias

- GRADE: GRADE level
not stated

+ sufficient number of
studies (systematic
review/meta-analysis):
63 = Enough for real
conclusion

ADEQUATE

+ protocol: PROSPERO
ID: CRD42019122251

+ rob2/risk of bias: The
article includes Risk of
bias

- GRADE: No GRADE
level is stated

+ sufficient number of
studies (systematic
review/meta-analysis):
15 = Enough for real
conclusion
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elderly (>65
years) with
diagnosed
sarcopenia

(3}

subjects

were healthy

older people

(aged > 50
11 years)

health
individuals
with a mean
age 2 60

10 Yyears

Adults aged
30 60 and over.

RCT testing
effects of
physical
exercise
programs

he study
design allowed
comparisons
between
resistance
training with
and without
vascular
occlusion [HL
(> 70% 1RM)
or LL (< 50%
1RM)
resistance
training] or
between
walking with
and without
simultaneous
BFR,

control and
intervention
groups

. The exercise
intervention
protocols were
classified in
accordance
with the
American
College of
Sports
Medicine
recommendati
ons for older
adults

limbs, with
pre- and post-
intervention
measurement

S

ompared to
those of a
physically
inactive
control group
on sarcopenia
clinical
variables in
elderly
populations
previously
diagnosed
with
sarcopenia

muscle mass
and/or
strength were
assessed pre-
and post-
training.

studies that
included a test
to determine
maximal
strength and

RFD pre-and  were muscle strength

post-training

n the usual
care control
group, trials
incorporating
a placebo-
based
intervention
were also
included
(education,
stretching, etc.

Muscle mass,
Skeletal muscle
mass,Muscle
quality,Physical
capacity and function
outcomes

Timed Up and Go
(TUG in s); gait
speed (GS in m/s)
Quality of life (qol
measured

muscle mass and
strength

and RFD

outcomes of lean
body mass, strength
or physical
performance.

Muscle mass was only
significantly improved in the
RCT conducted by Liao et al.
[7] Sarcopenic elder patients
submitted to 12 weeks
intervention of resistance
training (RT) gained almost 1 kg
of appendicular muscle mass
(AMM) compared to the control
group. All other 4 studies did
not show muscle mass
differences compared to
control. However, when muscle
quality was analyzed,
significant results were found
by both Strasser et al. [6] and
Liao et al. [7]. Kim et al. did not
access the muscle quality in
neither 3 studies. Muscle
strength was not improved after
RT intervention.RT exercise
protocols significantly improved
the muscle function measured
by gait speed (GS) as well as
by the Timed Up and Go test
(TUG) in 3 of 5 studies as
described in Table 3. Kim et al.
[8, 9] did not evidence the
muscle function improvement
after RT.In [7], quality of life
was accessed before and after
exercise interventions and it
was possible to show significant
improvement in QoL in the RT
group when compared to
control (mean difference 13.62
(6.47, 20.76); P < 0.001),
especially a relevant difference
in the physical component of
the SF-36 questionnaire

Our results revealed that during
both low-load training and
walking, the addition of BFR
elicits significantly greater
improvements in muscular
strength with pooled effect
sizes (ES) of 2.16 (95% CI 1.61
to0 2.70) and 3.09 (95% Cl 2.04
to 4.14), respectively. Muscle
mass was also increased when
comparing walking with and
without BFR [ES 1.82 (95% CI
1.32 to 2.32)]. In comparison
with high-load training, LL-BFR
promotes similar muscle
hypertrophy [ES 0.21 (95% CI -
0.14 to 0.56)] but lower strength
gains [ES - 0.42 (95% Cl - 0.70
to - 0.14)].

The resistance training program
had a moderate beneficial
effect on both muscle strength.
Results of the meta-regression
revealed that the variables age,
training type (i.e., strength and
explosive), training duration (4—
16 weeks) and sessions per
week had no significant effects
on muscle strength and RFD
improvement. Moreover, there
was no significant relationship
(p = 0.073) between the
changes in muscle strength and
RFD.

No significant differences were
found between the effects of
exercise or usual care on lean
body mass. Resistance training
(minimum 6 weeks duration)
achieved greater muscle
strength improvement than did
usual care (12.8 kg; 95%
confidence interval [CI]: 8.5-
17.0 kg). Resistance training
and whole-body vibration were
associated with greater physical
performance improvement

RCTs results according to
sarcopenia component varied
significantly. Only one study
evidenced muscle mass gain;
muscle quality, on the other
hand, was improved in both
studies that this factor was
measured. Although effects
over muscle strength and
muscle mass were not clear,
muscle function—walking
speed and Timed Up and Go
test—was homogeneously
improved among studies, but
the size effect seems to be
limited.

This systematic review and
meta-analysis reveals that LL-
BFR and walking with BFR is
an effective interventional

POOR

- protocol: "This
systematic review
protocol followed the
Preferred Reporting
Items for Systematic
Reviews and Meta-
Analyses (PRISMA)
recommendations [5]."
but cannot know if the
protocol was
registered in advance

+ rob2/risk of bias: The
article includes Risk of
bias

- GRADE: GRADE level
not stated

+ sufficient number of
studies (systematic
review/meta-analysis): 5
= Limited evidence:
There may be enough
for qualitative patterns

ADEQUATE

+ protocol: PROSPERO
ID: CRD42018089980

+ rob2/risk of bias: The
article includes Risk of
bias

- GRADE: GRADE level
not stated

+ sufficient number of
studies (systematic

approach to muscle
hypertrophy and strength gains
in older populations

It can be concluded that
explosive training and heavy
strength training are effective
resistance training methods
aiming to improve both muscle
strength and RFD after short-
to-medium training period.
However, muscle strength and
RFD seem to adapt differently
to resistance training programs,
suggesting caution for their
interchangeable use in clinical
assessments of the elderly.

Resistance training is the most
effect intervention to improve
muscle strength and physical
performance in older people.
Our findings also suggest that
whole-body vibration is
beneficial for physical

nalysis):
11 = Enough for real
conclusion

POOR/ADEQUATE

+ protocol: PROSPERO
ID: CRD42019122251

+/- rob2/risk of bias: The
article includes PEDro
quality scores "for the 10
studies were good and
very similar, ranging
from 6 to 7 points" - but
not rob2 or risk of bias

- GRADE: GRADE level
not stated.

+ sufficient number of
studies (systematic
review/meta-analysis):
10 = sufficient for real
conclusion

ADEQUATE/POOR

+/- protocol: "used a
predetermined protocol"
- "Complete details of
the electronic search
strategy and protocol
are reported in
Supplementary Table

performance. However, none of S1, Supplementary

the three exercise interventions
examined had a significant
effect on lean body mass.

Material S1 are
available in Age and
Ageing online and on
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20
17

20

male and/or
female
participants
(aged 265
years or
mean age
265 years)

=

CRT was

applied in

diverse older
10 adult

enlisted RET
and vitamin D3
supplementati
on (studies
using vitamin
D3 and
calcium
supplementati
on were
included)

CRT sessions
typically
involved 10
exercises,

compared
results with a
control group
(sedentary/us
ual care/no
vitamin D3
supplementati
on)

The meta-
analysis found
that CRT led
to significant

included measures of
muscle strength,
function, muscle
power, body
composition, serum
vitamin D/calcium

compared with usual care (2.6
times greater [95% Cl: 1.3-3.9]
and 2.1 times greater [95% CI:
0.5-3.7], respectively).

status or quality of life mangler

CRT led to a modest
increase in upper
body strength (1.14
kg) and a larger

Upper body strength modestly
increased, by 1.14kg (95% CI;
0.28-2.00), whereas larger
increment was seen in lower

This review provides tentative
support for the additive effect of
combined RET (resistance
exercise training) and vitamin
D3 supplementation for the
improvement of muscle
strength in older adults. For
other aspects of
musculoskeletal function, such
as SPPB and TUG, no
additional benefit beyond that
gained from exercise training
was found. This review showed
no evidence of benefit of
vitamin D3 supplementation
alone, however, few studies
were identified during the
literature search, highlighting
that further evidence is
required to draw any firm
conclusions or make explicit
recommendations regarding
vitamin D3 supplementation for
musculoskeletal health and
function in older adults.

Our recommendations to
enable future studies to
definitively answer questions
regarding the additive effects of
the combined vitamin D3
supplementation and RET
include common outcomes
relevant to the condition
studied, for example, the
SPPB, 400 m walk and gait
speed are recommended to
assess physical
performance,53 which would
allow for a more detailed
assessment of results.
Additionally, exercise
interventions of similar
durations would allow for a
more accurate comparison
between studies; it has been
suggested that interventions
with older adults should be of a
minimum duration of 3 months
to obtain significant differences
in relevant outcomes.53
Reporting of confounding
factors would allow for
adjustment of results via the
use of covariates, for example,
objective measures of physical
activity using accelerometers,
baseline serum vitamin D3
status and participant
characteristics, which may bias
the participant pool. Separate
analysis of male and female
participants, or the addition of
sex as a covariate in any
analysis models would help to
address sex-related differences
in performance. Regarding
study design, four-armed RCT
studies are best placed to
answer combined effects
research questions, that is,
exercise intervention, vitamin D
intervention, both exercise and
vitamin D, neither exercise nor
vitamin D (true control). A true
control group was lacking from
a number of the included
studies within this review.

CRT is a valid alternative to
conventional RT. Its shorter
duration and lower intensity
relative to traditional RT, may
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(http://ah.ntu.edu.tw/web
ITeacherlone.action?tid
= 545#researcher-tab-
2)." link does not work
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bias

- GRADE: GRADE level
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+ protocol: "The review
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preregistered protocol
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42015020157)."
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populations,
including
those with
conditions
like obesity,
hypertension
, heart
disease,
diabetes,
and stroke

community-
living people
30 aged 265.

human
species,
journal
articles,
clinical trials,
randomized
controlled
trials, English
as
publication
language,
and age 265
42 years

265 years,
without
serious
illness (2389
participants
with a mean
25 age of 75.8)

each targeting
a different
muscle group
with 12-15
repetitions.The
intensity of the
CRT exercises
was usually
moderate,
around 40-
60% of the 1-
rep max.

Exercise
interventions
included gait,
balance and
function;
strength or
resistance;
flexibility; 3-
dimensional
(e.g. Tai Chi)
and endurance

resistance
training, (2)
power training,
@3

coordination
training, and
(4) multimodal
training and
search term
variants within
each category

Different types
or

combinations
of training
interventions
on improving
preferred
walking speed

improvements
in upper and
lower body
strength
compared to
control groups
that did not
receive CRT

The
comparators
of interest
were usual
care and non-
exercise
interventions
such as
education.

ntervention
and control
groups

compared an
exercise
intervention
with no
intervention
(usual activity)
or a control
type of
intervention
consisting of
general health
education
classes,
general
stretching, or

increase in lower
body strength (11.99
kg) compared to
control groups.The
overall effect of CRT
on LBM was
moderate (2 kg) but
not statistically
significant. The
pooled change in
peak oxygen
consumption with
CRT was 1.28
mil/kg/min, which did
not reach statistical
significance.

Fear of falling: single-
item question (e.g.
Are you afraid of
falling?). alls efficacy:
the Falls Efficacy
Scale FES [18],
mFES [19], rFES [20]
and FES-UK [21].
Balance confidence:
the Activities-specific
Balance Confidence
scale (ABC) [22] and
the ABC-UK [21].
Concern about
falling: the FES-I [23],
Short FES-I [24],
Mobility Efficacy
Scale (MES) [25],
aFES [25] and
amFES [25. Worry
about falling: the
Survey of Activities
and Fear of Falling in
the Elderly (SAFFE).

outcome term,
focusing on gait
speed and its variant

The pooled change in
peak oxygen
consumption with
CRT was 1.28
ml/kg/min, which did
not reach statistical
significance. 3

body strength (11.99; 2.92-
21.06). Higher program volume
(>24 sessions) positively
influenced upper body strength
and aerobic capacity.

Meta-analyses showed a small
to moderate effect of exercise
interventions on reducing fear
of falling immediately post-
intervention (standardised
mean difference (SMD) 0.37,
95% CI 0.18, 0.56; 24 studies;
low-quality evidence). There
was a small, but not statistically
significant effect in the longer
term (<6 months (SMD 0.17,
95% CI -0.05, 0.38 (four
studies) and 26 months post-
intervention SMD 0.20, 95% CI
-0.01, 0.41 (three studies))

Of the three interventions,
resistance and coordination
training improved habitual gait
speed similarly (0.09 vs. 0.08
m/s or 6.8 vs. 6.3 %), with
resistance training having
nearly twice the ES (1.15 vs.
0.66). Multimodal training had
an ES of 0.77 (change of 0.05
m/s and 4.4 %). All three
interventions improved fast gait
speed numerically identically by
0.12 m/s. Resistance,
coordination, and multimodal
training improved fast gait
speed by 9.0 % (ES: 0.90), 8.7
% (0.73), and 10.5 % (0.94),
respectively.

Data from six types or
combinations of exercise
interventions were pooled into
sub-analyses. First, there is a
significant positive meta-effect
of resistance training
progressed to 70-80 % of 1RM
on preferred gait speed of 0.13
[CI 95 % 0.09-0.16] m/s. The
difference between
intervention- and control groups
shows a substantial meaningful
change (>0.1 m/s). (...) Thirdly,
there is a small significant
positive meta-effect of

increase adherence to training
in older adults

exercise interventions probably
reduce fear of falling to a small
to moderate degree
immediately post-intervention
in community-living older
people. The high risk of bias in
most included trials suggests
findings should be interpreted
with caution.

Based on data from 42 studies,
the overall increase in gait
speed was 0.10 m/s or 8.4 %
with a large ES of 0.84 in 2495
healthy old adults aged 74.2
years. Additional analyses
revealed that resistance (0.09
m/s, 6.8 %) and coordination
training (0.08 m/s, 6.3 %) were
somewhat more effective than
multimodal training (0.05 m/s,
4.4 %) to increase habitual gait
speed, but all three modalities
increased fast gait speed
dramatically and numerically
identically

Progressive resistance training
with high intensities, is the
most effective exercise
modality for improving
preferred gait speed. Sufficient
muscle strength seems an
important condition for
improving preferred gait speed.
The addition of balance-,
and/or endurance training does
not contribute to the significant
positive effects of progressive
resistance training.

includes this manuscript
as well as the online
supplementary data and
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published."
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studies were good and
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conclusion
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published review [17].
The protocol is available
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http://onlinelibrary.wiley.
com/doi/
10.1002/14651858.CDO
09848/full."

+ rob2/risk of bias: The
article includes Risk of
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- GRADE: No GRADE
level is stated

+ sufficient number of
studies (systematic
review/meta-analysis):
30 = Enough for real
conclusion

POOR

- protocol: No clearly
stated protocol

- rob2/risk of bias: The
article does not include
Risk of bias

- GRADE: GRADE level
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detailed enough to
assess methodological
rigor.

+ sufficient number of
studies (systematic
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42 = Enough for real
conclusion
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social visits.
We only
included
control
interventions
that performed
general or
upper body
stretching
exercise not
aiming to
specifically
increase
range of
motion in hips
and ankles in
order to
improve step
length, and
thereby gait
speed

non-physically
active (e.g.,
health
education, no
intervention)
control groups

the control group
(CON) included
non-intervention,
regular daily
activities, health

education or usual

care.

t least one proxy of
muscle strength [e.g.,
1RM, maximum
voluntary contraction
under isometric
conditions (MVC)]
and/or muscle
morphology [e.g.,
CSA (cm2, mm),
volume (kg, cm3),
thickness (mm)]

progressive resistance training,
combined with balance-, and
endurance training of 0.05 [CI
95 % 0.00-0.09] m/s. The other
sub-analyses show non-
significant small positive meta-
affects.

Meta-regression of data from
25 studies revealed that a
resistance training (RT)
program with the goal to
increase healthy old adults’
muscle strength is
characterized by a training
period of 50-53 weeks, a
training intensity of 70-79 % of
the one-repetition maximum
(1RM), a time under tension of
6 s per repetition, and a rest in
between sets of 60 s. Selecting
a training frequency of two
sessions per week, a training
volume of two to three sets per
exercise, seven to nine
repetitions per set, and a rest of
4.0 s between repetitions could
also improve efficacy of
training.

H-R

the optimal dose of
resistance training to
improve handgrip strength
in older adults with
sarcopenia is 3 times per
week, 49% 1RM, 19
weeks, 15 exercises, 16
reps, 6 sets, 1,400
reps/week

A total of 13 studies
involving 711 participants
(mean age: 68.29 + 5.30
years; mean BMI: 24.03 +
3.43; female: 79.5%)
were included in this
study. The results of our
network meta-analysis
showed that resistance
training variables (e.g.,
frequency, intensity,
period, and training
volume) were effective in
improving handgrip
strength in older patients
with sarcopenia. Among
them, the effective dose
range for frequency of
resistance training was 2-
5 times/week, resistance
training intensity was
30%-75%, resistance
training period was 4-24
weeks, resistance training
exercise was 3-17
exercises per set,
resistance training
repetitions was 10-24

This systematic literature
review and meta-analysis
confirmed the effectiveness of
RT on specific measures of
upper and lower extremity
muscle strength and muscle
morphology in healthy old
adults. In addition, we were
able to extract dose-response
relationships for key training
variables (i.e., volume,
intensity, rest), informing
clinicians and practitioners to
design effective RTs for muscle
strength and morphology.
Training period, intensity, time
under tension, and rest in
between sets play an important
role in improving muscle
strength and morphology and
should be implemented in
exercise training programs

studies (systematic
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25 = Enough for real
conclusion

POOR
- protocol: No clearly
stated protocol

- rob2/risk of bias: The
article does not include
a clear Risk of bias

- GRADE: No GRADE
level is stated

+ sufficient number of
studies (systematic
review/meta-analysis):
25 = Enough for real

To be considered, had
to include the outcome
measures of muscle
strength: handgrip
strength.

reps, resistance training
sets was 2-8 sets,
resistance training volume
was 528-2,200 reps per
week. The optimal dose

targeting healthy old adults. conclusion

Kon Kval-V Noter  DOI
Resistance training effectively

improves handgrip strength in older

adults with sarcopenia. A

recommended 19-week program

includes 3 sessions per week at 49%

1RM, featuring 15 exercises per set, 6

sets, and 16 repetitions per exercise,

totaling up to 1,400 reps weekly.

This systematic review and meta-

analysis identified a dose-response

relationship between different

variables of resistance training and

handgrip strength in older adults with

sarcopenia, that confirmed our initial

research hypothesis that each training

variable has an optimal window for

maximizing handgrip strength. Our

findings support that resistance POOR

training can effectively improves

handgrip strength in older adults with - protocol:

sarcopenia. A recommended 19-week PROSPERO ID:

program (MD = 7.87, 95% Crl [3.89, CRD4202024618
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system
20 atic
24 review

21

mean ages
ranging from
72510 90.4
years with at
risk of
sarcopenia or
with
sarcopenia.
Study
settings are
LTCFs (e.g.,
residential
care homes
and nursing
homes)

interventions
target sedentary
behaviour and/or
physical inactivity

The objectives of
this study are to
(1) identify,
appraise and
synthesize the
published
evidence on
interventions
targeting
sedentary
behaviour and
physical inactivity
in LTCFs for
sarcopenia; (2)
construct a
Theory of
Change logic
model with the
findings to inform
complex
sarcopenia
intervention
development;
and (3) identify
areas for
improvement and
propose
recommendation
s. I/ Resultatet
inkluderer
opbygning af en
Theory of
Change logic
model for,
hvordan disse
interventioner
virker i
konteksten af
plejeboliger

Characteristics
of the included
interventions
Several types of
interventions
targeting
sedentary
behaviour and
physical inactivity
for sarcopenia in
LTCFs were
identified,
including
resistance
exercise alone
(n=9);
multicomponent
exercise, which
is resistance
training combined
with aerobic
exercise, balance
training and/or
endurance
training (n = 6);
whole-body
vibration training
(n = 3); aerobic
exercise
combined with
traditional
Chinese
medicine
exercise (n = 1)
or cognitive
training
elements (n = 1);
and sit-to-stand
training (n = 1).
Over half of the
included studies
performed the
intervention three
times a week for
12 weeks. Two
studies
performing

Study types are
intervention studies
with a comparator
(e.g., randomized
control trials
[RCTs], quasi-
experimental trials
and pilots) or
intervention studies
with no
comparators (e.g.,
single-arm pretest—
posttest
intervention trials)

developed/modified
intervention and
informed/trained
participants.

Fokus er isaer pa at
handtere Sarcopenia
via interventioner som
fx styrketraening,

The overall risk of bias in
the included studies was
moderate.

Interventions primarily
targeted physical
inactivity, with
resistance training
being the most common
intervention type. The
reporting of intervention
adherence was
insufficient (only 11 out of
21 included studies
provided adherence
reports), and adherence
overall and by
intervention type was not
possible to discern due to
inconsistent criteria for
high adherence across
these studies.

Four categories of
intervention input were
identified: educational
resources; exercise
equipment and
accessories; monitoring
and tailoring tools; and
motivational strategies.

Intervention activities fell
into five categories:
determining the
intervention plan;
educating; tailoring;
organizing, supervising,
assisting and
motivating; and
monitoring.

While sarcopenia-related
indicators were commonly
used as desired
outcomes, intermediate
outcomes (i.e., sedentary
time and physical activity
level) and other long-term
outcomes (i.e., economic
outcomes) were less
considered. Contextual
factors affecting
intervention use included
participant characteristics
(i.e., medical condition
and education level) and

uddannelse, intervention provider
i Jgelse og ch istics (i.e.,
motivation. trustworthiness).

A novel logic model was devised to
depict the components of
interventions aimed at addressing
sedentary behaviour and physical
inactivity to manage sarcopenia in
LTCFs. It identifies areas for
enhancing these interventions,
including the adoption of guidelines
tailored for LTCF residents, increased
focus on addressing sedentary
behaviour and enhancing adherence
through improved education,
monitoring, tailoring and motivation.
Additionally, it recommends
developing a standardized set of
outcome measures for future
sarcopenia interventions in LTCFs.

Resultatet inkluderer opbygning af en
Theory of Change logic model for,
hvordan disse interventioner virker i
konteksten af plejeboliger

ADEQUATE

+ protocol:
PROSPERO ID:
CRD4202339438
5

+ rob2/risk of bias:

The article
includes risk and
bias

- GRADE: No
clear GRADE
level is stated

+ sufficient
number of studies
(systematic
review/meta-
analysis): 21 =
Sufficient to
assess
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The median
age was 72.9
(inter-quartile
range [IQR]:
69-79.5)
years,
median
female
proportion
was 73.3%
42 (50-100%)

intervention
group (moderate-
intensity exercise
including aerobic,
resistance and
balance exercise
plus nutrition)

the lifestyle
education control
group: RCTs with
parallel arms if
they compared any
type of exercise
with any type of
nutrition, placebo
or usual care in
older adults (age
260 years) with

sarcopenia

(1) critical outcomes:
all-cause mortality,
quality of life, falls, any
adverse events,
muscle strength
(handgrip strength)
and physical
performance (usual
gait speed, TUG test
and five-repetition
chair stand test) and
(2) important but
surrogate outcomes:
knee extension
strength, maximal gait
speed and muscle
mass (appendicular
skeletal muscle mass
index [ASMI], skeletal
muscle mass index

Quality of life

Overall, exercise with
nutrition or without
nutrition is effective for
improving quality of life
compared to intervention
without exercise.
Resistance exercise
with or without nutrition
and the combination of
resistance and aerobic
and balance exercise
are the most effective
interventions for
improving the quality of
life compared to usual
care (e.g., resistance
exercise alone vs. usual
care: SMD: 1.11, 95% Cl:
0.54 to 1.68, high
certainty; details in
Figures 3 and 4 ).

Muscle strength:
handgrip strength
Moderate certainty
evidence showed that
resistance exercise
alone and the
combination of
resistance and aerobic
exercise with nutrition
are the most effective
interventions for
improving handgrip
strength. Nutrition added
to exercise shows larger
effect sizes than exercise
alone. The effect sizes of
nutrition added to
resistance exercise alone
(MD: 3.93 kg, 95% Cl:
2.22 to 5.65, high
certainty) or the
combination of resistance
and balance exercise
(MD: 4.19 kg, 95% Cl:
2.55 to 5.83, moderate)
may exceed the pre-set
MID threshold for
handgrip strength (Figure
4 and Appendix S5.3 ).

Physical performance
On usual gait speed.
Adding nutrition to
exercise showed similar
effect sizes to exercise
alone on physical
performance measures.
Moderate certainty
evidence showed that
resistance and balance
exercise with or without
nutrition are the most
effective interventions for
improving physical
function measured by
usual gait speed. Their
effect size probably
exceeds the MID
threshold. Resistance
exercise with or without
nutrition are the
intermediately effective
interventions for
improving usual gait
speed, and their effect
size probably exceeds the
pre-set MID threshold
with moderate certainty
evidence.

On TUG test. Moderate
certainty evidence
showed that resistance

[smi,

and bal is

skeletal muscle mass
[ASM], fat-free mass
and fat mass, and
skeletal muscle mass
[SMM]).

the intermediately
effective intervention for
improving physical
function measured by
TUG test, and the Cls of

In conclusion, high or moderate
certainty evidence shows that
resistance exercise with or without
nutritional intervention and the
combination of resistance and

balance or aerobic exercise are the
most effective interventions for
improving quality of life in older adults
with sarcopenia. Adding nutritional
interventions to exercise had a larger
effect on handgrip strength than
exercise alone while showing a similar
effect on other physical function
measures to exercise alone. Moderate
certainty evidence showed that adding
balance training to resistance exercise
was the most effective intervention for
improving physical function measures.
These findings can be used to guide
the optimal exercise prescription for
improving patient-important outcomes
among older adults with sarcopenia.
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8
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GRADE level is
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+ sufficient
number of studies
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review/meta-
analysis): 42 =
Enough for
conclusion

10.1002

licsm.1
3225

N = only for
pure RT

(9/ n = 56)
Quality of life:
RT:
significant/INT
(best effect)
1.11 (0.54,
1.68) RT +
supplements:
significant/INT
1.07 (0.23,
1.91)

RT + aerobics +
balance
significant/INT
0.68 (0.32,
1.04)

(18/ n = 308)
Handgrip
strength:
RT+balance+su
pplements:
significant/INT
419 (2.55,
5.83)
RT+supplement

s:
significant/INT
3.93 (2.22,
5.65)
RT+aerobics
+supplements:
significant/INT
3.02 (1.64,
4.40)

RT:
significant/IT
2.69 (1.78,
3.61)
supplements:
significant/INT
2.46 (1.30,
3.63)
RT+aerobics:
significant/INT
1.94 (0.79,
3.08)
RT+aerobics+b
alance+supple
ments: non-
significant/INT
1.30 (-0.14,
2.73)
RT+balance:
non-
significant/INT
1.23 (-0.16,
2.62)
RT+aerobics+b
alance: non-
significant/INT
0.20 (-3.50,
3.90)

balance: non-
significant/INT
0.38 (-2.32,
3.09)
aerobics: non-
significant/INT

0.46 (-1.13,
2.04)
(14/n=220)
Usual gait
speed:
RT+balance:

significant/INT
0.16 (0.08,0.24)
RT+balance+su
pplements:
significant/INT
0.16 (0.06,
0.26)
RT+supplement
S
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older male
adults with

sarcopenia or
osteosacorpe

nia
participated
were
selected for
inclusion in
the studies,
with an age
range of 63

13 to 81 years

intervention on

resistance

exercise

combined with

another

treatment:

evaluated the

effects of

resistance

training in older

male adults

diagnosed with

sarcopenia +

studies in which

at least one of

the groups

studied had

received an

intervention

based on

resistance

training combined 263 participants
with another type were assigned to
of intervention control groups
and that while 17 received
evaluated a an intervention
variable related  without resistance
to muscle health. training

muscle index,

density

musculoskeletal health
measured through
strength, the skeletal

muscular quality, or
the bone mineral

based interventions

2 studies included an
intervention group that
performed resistance
training without any
complementary
intervention or used
placebos, finding better
results when they
combined their resistance
training protocol with
some other intervention.

3.5. Effects of
resistance training
combined with protein
and vitamin
supplementation
Regarding protein and
vitamin supplementation,
it consisted of supplying
all participants (GC and
Gl) with dietary protein,
the Gl was given 1.5
g/kg/day while the CG
only received 1.2
g/kg/day, additionally,
both groups received 800
|IE/day of vitamin
supplements. (...) finding
positive effects on the
Skeletal Muscle Index
(SMI), Bone Mineral
Density at the lumbar and
hip region, maximal hip
and leg extensor
strength, handgrip
strength, fat-free mass
and abdominal and total
body fat measured by
DXA, prevalence of
sarcopenia measured
through z-score, Gait
velocity and, finally,
muscle quality.

Two articles conducted a
6 months follow-up (...)
the IG results were still
better and presented
statistically significant
differences vs. CG.

3.6. Effects of
resistance training
combined with protein
only supplements

Muscle5: RT is combined
with Muscle5 it generates
better results in terms of
fat-free mass, grip
strength as well as
press RM, functionality,
muscle cross-sectional
area and total lean
mass.

Epicatechin (...) reporting
favorable effects on
follistatin levels and

Interventions based on RT have
beneficial effects on different variables
associated with musculoskeletal
health in older male adults with
sarcopenia. RT training can be used
at any intensity as long as the

measured in chest and
leg press;

Essential Amino Acids
(EAA) (...) favorable
results on the variables
analyzed, however, there
were no significant
differences between the
two IG which allowed
them to conclude that RT
is for pati

jective is to imp
functionality; additionally, when
combined with AT, the AT should be
low intensity to optimize results.
Nutritional supplementation enhances
the effects of RT, but by itself is not
sufficient treatment for this population,
and doses should be carefully
adjusted to avoid potential health
problems in the future. RT must be
constant for maintaining the results
obtained. Finally, RT is a cost-

with sarcopenia

regardless of the type of

protein
supplementation used,

Collagen Peptides as an

ffective, low-risk strategy for treating
sarcopenia, and is always
recommended to be combined with
another type of intervention, either
aerobic exercise or nutritional
supplementation to enhanced the
effects.
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23

The
participants
consisted of
community-
dwelling
elderly
individuals
diagnosed
with
sarcopenia

participants
were
identified with
sarcopenia;
participants
aged 60
years and
above

The interventions
involved a range
of exercises and
training programs
incorporating
physical activity.
Il interventions
targeting the
improvement of
locomotion - The
primary
intervention
modality utilized
was resistance
exercises, which
were
supplemented
with additional

interventions

such as

nutritional

interventions, a control group that
comprehensive did not include
training exercise /
programs, home  Comparisons were
exercise made with usual

care or control
groups.

programs, and
Tai Chi training.

Control group or
placebo group:
Maintain daily
lifestyle; Telephone
monitoring; Health
education; No
control; Allowed to
exercise at home;
Not clear

taking exercise
as the single
intervention
component in
one group

The outcome
measures focused
exclusively on
variables (gait speed,
walking speed,
locomotion, muscle
activity, muscle
strength, and lower
extremity strength)
related to locomotion

primary outcomes
include muscle
function and physical
performance
indicators.

3.5. Effectiveness of
Exercise on Lower
Extremity Strength

For lower extremity
strength, five papers were
selected from the ten
registered papers. The
experimental groups
including exercise
showed significant
changes in lower
extremity strength
compared to the control
groups heterogeneity and
overall effect.

3.6. Effectiveness of
Exercise on Gait Speed
The experimental group
including exercise
showed a significant
change in gait speed
compared to the control
group heterogeneity and
overall effect.

3.4. Effects of Exercise
on Muscle Function and
Physical Performance

Muscle function is the
primary outcome of this
study, and it includes
muscle strength (i.e., grip
strength and knee
extension strength) and
muscle mass (i.e., muscle
mass of lower extremities,
free fat mass, skeletal
muscle mass,
appendicular muscle
mass, and muscle mass
of upper extremities). The
secondary outcome is
physical performance,
including walking speed
and functional mobility as
tested using the TUG.

3.4.1. Grip Strength
Resistance training was
used in nine studies,
aerobic training was
applied in five studies,
and multicomponent
training was adopted in
seven. The intervention
effect size with the fixed-
effects model
demonstrated that
resistance training (MD =
4.31, 95%Cl = 3.22-5.39,
p < 0.001) and multi-
component exercise (MD
=1.59, 95%Cl = 0.62—
2.56, p=0.001) can
significantly improve grip
strength of the target
group. Aerobic exercise,
however, had a limited
effect on the improvement
of grip strength

3.4.2. Knee Extension
Strength

exercise intervention can
significantly improve
muscle strength for knee
extension (SMD = 0.50,
95%Cl = 0.36-0.64, p <
0.001) (...). Results
showed that significant
and positive effects of

both resistance training

Exercise interventions in community-
dwelling elderly individuals with
sarcopenia did not result in a
significant increase in muscle mass,
but they did yield positive
improvements in lower extremity
strength and gait speed, thereby
enhancing locomotion.

Exercise can effectively improve
muscle function and physical
performance in older adults with
sarcopenia, but has limited effects on
the muscle mass of the upper
extremities. In addition, it is highly
recommended to apply group-based
and supervised resistance training
and multicomponent exercise to
prevent sarcopenia among the older
population.
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The mean
age of the
enrolled
participants
was 68.7
(range, 64.0—
73.4) years.
The mean
ages of the
participants
in the EBT
and control
group were
69.0 years
and 68.3
years,

4 respectively

older people
with
26 sarcopenia.

All 11 articles
were prospective
studies involving
healthy older
adults. Eight of
the 11 studies
were
randomized-
controlled trials,
classified as level
Il'on the
AACPDM level of
evidence
scale.23-30 The
remaining three
articles did not
have an active
control group and
were therefore,
classified as level
IV evidence.31-
33 Four of the 11
articles were
assessed a
strong study
quality
rating,25,28,29,3
3 six were
considered
moderate
quality,23,24,26,2
7,30,32 and one
article was
considered to
provide weak
individual study
quality.31

(resistance
training [RT],
whole body
vibration training
[WBVT], and
mixed training
[MT, resistance
training combined
with other
exercises such
as balance,
endurance and
aerobic training])

Control groups:
two studies
compared EBT and
control groups; one
study compared a
control group, EBT
group, protein
supplementation
group, and a group
given both EBT
and protein
supplementation;
and the other study
compared an EBT
group, a waitlist
control group, and
a group given both
EBT and nutrition
supplementation.

intervention and
control

The primary outcome
was the change in the
timed up and go (TUG)
test result after the 12-
week study duration.

The secondary
outcomes were
changes in maximal
grip strength, gait
speed, 6- minute walk
test (BMWT) result,
and appendicular
skeletal mass index
(ASMI) from baseline
to 12 weeks.

Any adverse effects
during the EBT were
recorded. The TUG
test assesses an
individual's balance,
turning, walking, and
sit-to-stand ability; the
purpose of this test is
to determine the
muscle power of the
lower extremities and
fall risk. The gait speed
test, which also
evaluates the muscle
power of the lower
extremities, has not
only been
recommended as a
potentially useful
clinical indicator of
well-being among
older adults but has
also been shown to be
associated with their
survival. Grip strength
is associated with
upper body strength
and overall strength
and is also a reliable
indicator of many
health conditions
associated with
aging.The BMWT was
designed to assess the
integrated global
response of multiple
cardiopulmonary and
musculoskeletal
systems involved in
exercise.24
Appendicular skeletal
muscle mass was
defined as the sum of
the muscle mass of the
four limbs, and the
ASMI was calculated
as the appendicular
skeletal muscle mass
divided by the square
of body height (kg/m2 )
in accordance with the
European Working
Group for Sarcopenia
guidelines.

muscle strength (knee
extension strength
[KES]) and physical
performance (Timed
Up and Go [TUG], gait
speed [GS] and the
Chair Stand [CS])

3.5. Primary outcomes

3.5.1. TUG test
Performance in the TUG
test was assessed (in 3
studies) after 12 weeks of
the intervention, and a
significant difference was
discovered between the
two groups.

3.6. Secondary
outcomes

The maximal grip strength

test, gait speed test, and
ASMI results differed
significantly between the
EBT and control groups.
However,

no significant intergroup
difference was found in
the BMWT between the
two groups.

3.6.1. Maximal grip
strength test

The EBT group exhibited
greater improvement in
maximal grip strength.

3.6.2. Gait speed test
The EBT group showed
greater improvement in
gait speed than those in
the control group.

3.6.3. ASMI

Participants in the EBT
group had a greater gain
in the ASMI than those in
the control group after 12
weeks of the intervention.

3.6.4. 6BMWT

The 6MWT as an
outcome to compare the
changes in the EBT and
control groups, but the
differences between the
two groups were not
significant.

3.7. Adverse effects

No significant adverse
events were reported.
However, a few
participants (25%) in the
EBT group reported
muscle soreness, knee
pain, and shoulder pain in
the first three sessions of
training in one of the four
included studies.

Compared with a control
group, RT and MT
significantly improved
KES (RT, SMD = 1.36,
95% confidence intervals

[95% CIJ: 0.7110 2.02, p <

0.0001, 12 = 72%; MT,

SMD = 0.62, 95% ClI: 0.29

t0 0.95, p=0.0002, 12 =

56%) and GS (RT, SMD =

2.01,95% Cl: 1.04 to
2.97,p<0.0001,12=
84%; MT, SMD = 0.69,
95% Cl: 0.29t0 1.09, p =
0.008, 12 = 81%). WBVT
showed no changes in
KES (SMD = 0.65, 95%
Cl:-0.02t01.31,p=
0.06, 12 = 80%) or GS
(SMD =0.12, 95% Cl: -
0.15t0 0.39, p = 0.38, 12

EBT is an ideal and safe instrumented
resistant exercise to enhance the
physical performance and muscle
mass of older adults with sarcopenia.

In older people with sarcopenia, KES
and GS can be improved by RT and
MT, but not by WBVT. All three
training modes improved TUG times,
but not improved CS times.
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adults aged
65 years and
older with

26 sarcopenia;

Population:
14 older adults

All older
participants
were
considered
healthy,
community-
dwelling
adults with a
mean age of
11 71.7 years

interventions of
exercise,
nutrition, or the
combination of
both

Intervention:
exercise

Five studies
focused on
training the large
muscle groups in
the lower

extremities.24,28,

30,32,33 Four of
the studies
examined the
effects of full
body resistance
training.23,27,29,
31 Two studies
focused on
resistance
training for the
muscles in the
core of the body
including
abdominals and
spine stabilizers

randomized control
trials. For each
outcome
measurement, a
network meta-
analysis was
conducted to
determine the
direct and indirect
effects of each
intervention
compared with
each of the other
interventions

no exercise or
other form of
exercise

Study designs
were included if
they met the
clinical trial
definitions for
levels I-IV
evidence according
to the Methodology
to Develop
Systematic
Reviews of
Treatment
Interventions
developed by the
American
Academy for
Cerebral Palsy and
Developmental
Medicine
(AACPDM) (2008
version, revision
1.2). dvs. at 1-2
opfylder kravet om
kontroller, men 2-4
er ikke
nedvendigvis
nedsaget.

the outcomes include
at least one of the
following: muscle
mass, muscle strength
(hand grip and knee
extension strength), or
physical performance
(gait speed and
dynamic balance);

sarcopenia

improvements in
functional mobility of
older adults. The most
common outcomes
included the Timed Up
and Go test
(TUG)25,28,29,31,33
and Functional Reach
test (FR).24-26,33
The TUG is a dynamic
test designed to
assess mobility,
balance, walking
ability, and fall risk in
older adults

Compared with the
control group, exercise
alone and the
combination of exercise
and nutrition significantly
increased handgrip
strength (1.12 kg, 95% ClI:
0.12, 2.11; 2.03kg, 95%
Cl: 1.10, 2.97) and
improved dynamic
balance (-1.76 seconds,
95% Cl: -2.24, -1.28; -
1.02 seconds, 95% CI: -
1.64, -0.39). Both
exercise alone and the
combination of exercise
and nutrition have
beneficial effects on
muscle strength and
physical performance in
older adults with
sarcopenia.

There is high quality
evidence for a positive
and significant effect of
resistance training on
muscle mass, muscle
strength, and physical
performance. The added
effect of nutritional
supplementation for
resistance training on
muscle function appears
limited. Blood flow
restriction training is a
novel training method that
has a significant impact
on muscle strength.

improvements in
functional mobility of older
adults. The most common
outcomes included the
Timed Up and Go test
(TUG)25,28,29,31,33 and
Functional Reach test
(FR).24-26,33 The TUG
is a dynamic test
designed to assess
mobility, balance, walking
ability, and fall risk in
older adults

This network meta-analysis showed
the superiority of exercise for
improving handgrip strength, gait
speed and dynamic balance in older
adults with sarcopenia. However, no
significant differences were found
between the effects of the different
interventions on muscle mass.
Further, exercise combined with
nutrition has similar effects to exercise
alone. In non-pharmacological
interventions for sarcopenic older
adults, exercise should be considered
as the priority to improve handgrip
strength, gait speed and dynamic
balance.

Since sarcopenia is affecting all
skeletal muscles in the body, we
recommend training the large muscle
groups in a total body approach.
Although low-intensity resistance
training (£50% 1RM) is sufficient to
induce strength gains, we recommend
a high-intensity resistance training
program (i.e. 80% 1RM) to obtain
maximal strength gains. Multimodal
exercises and blood flow restriction
resistance training may be considered

as well.

Resistance training offers numerous
benefits beyond improvements in
muscle strength alone for older
individuals. Several reports have
demonstrated improvements in
balance, functional mobility, stability
limits, and fall prevention. Resistance
training can attenuate age-related
changes in muscle function and
improve activities of daily living such
as walking endurance, gait speed,
and stair climbing. Our research
demonstrates that a significant
increase in functional performance
can be achieved even at an elderly
age
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studies, 6 of Performance Test
which were (PPT), Short
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report (31), and 1 (SLS), Time Up &
was an original Go test (TUG),
research article  Timed chair rise
(32) (TCR).

Most of the studies
applied a strength
training protocol in
which
improvement was
noted post-
treatment on the
Time Chair Rise
(TCR), 30-s Chair
Stand, and Single
Leg Stance (SLS)
tests.
Discrepancies
between the
studies were
observed when
resistance training
was combined with
or without elastic
bands or
electromyostimulat
ion, as measured
with the Short
Physical
Performance
Battery (SPPB),
Physical

Per Test

Engagement in physical
exercise, and resistance
training in particular, can
improve or maintain physical
performance in adults with

ic obesity. Study

(PPT), Gait Speed,
and Timed Up &
Go (TUG) test.
Post-intervention
SPPB, PPT, and
gait speed scores
showed an
increase or
maintenance of

samples should include more
men. A future area of focus
should be the impact of
different types of training
(aerobic, power training,
combined modalities). Finally,
studies with longer intervention
periods and follow-up periods
are needed to gain a better

ing of the

per while
TUG test scores
were higher

effectiveness of exercise on
physical function in adults with
ic obesity.

ding to one
study but lower
according to
another.

Effects of exercise
on physical
performance

Six studies
investigated the
effects of resistance
exercise on physical
performance (26,
27, 29-32); one
evaluated the
effects of strength
exercise vs high-
speed circuit on
physical
performance (25),
and one with
electromyostimulatio
n (28) (Table 2).
Overall, there was a
statistically
significant increase
in physical
performance scores
on the SPPB, PPT,
SLS, TUG, TCR,
GS, and 30-s chair
stand (29-32) after
resistance exercise
intervention One
study reported a

Physical capacity decreases with
age and the decline is steeper in
sedentary adults with sarcopenic
obesity. Physical exercise, and
progressive resistance training in
particular, is the most used
training modality in adults aged
60-80 years. Of note, none of the
previous trials explored
differences in exercise
prescription by classifying
participants in subgroups based
on age-level. This is a key aspect
to develop in the future.

Outcomes show that physical
performance is improved or at
least maintained as assessed
with SPPB, PPT, Gait Speed,
TCR, Chair Stand, and SLS tests.
Nonetheless, whether better
results can be achieved with other
types of training remains to be
elucidated. It follows then that
other types of functional tests for
evaluating muscle function (i.e.,
muscle mechanical power) should
be applied.

Although most of the studies only
involved women, the study
sample should include more older
men in order to comprehensively

y
significant
decreases in TUG
scores (32) and 2
studies found no
statistically pre/post
change in SPPB
and 10-m GS (26,
27). One study (25)
comparing the
effects of a strength
exercise vs a high-
speed circuit noted
an increase in SPPB
scores for the high-
speed circuit group
but no change in

different types of
training (aerobic, power training,
combination of these modalities)
and better understand whether
different protocols could yield
greater and faster benefits for
physical performance outcomes.
In addition, the most recent
definition for sarcopenia
screening should be considered.
Finally, interventions of longer
duration with follow-up
assessment after the training
period could demonstrate the
actual effectiveness of exercise in
improving physical function in
adults with sarcopenic obesity.
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The primary outcome was
assessed by glomerular
filtration rate
(GFR)(ml/(min+1.73m2)). The
secondary outcomes were
assessed by C-reactive
protein (CRP) (mg/L), serum
creatinine (mg/dL),
hemoglobin (g/dL),
Glycosylated Hemoglobin,
Type A1C (HBA1c) (%), high
Density Lipoprotein (HDL)
(mg/dL), low Density
Lipoprotein (LDL) (mg/dL), 6-
min walk(m), body mass
index (BMI) (kg/m2), fat-free
mass (kg), fat mass (kg), grip
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6-min walk

Two studies presented the data of 6-min walk. The
pooled analysis revealed that CKD patients with
resistance exercise had a longer 6-min walk compared
to the control group and the difference was statistically
significant (WMD 89.93; 95%Cl 50.12 to 129.74;

P =0.000). The forest plot is presented in Fig. 3K.

Grip strength

Grip strength was evaluated in 7 studies. The grip
strength of CKD patients in the resistance exercise
group was significantly better than that of the control
group according to the pooled outcome (WMD 3.97;
95%Cl 1.89 to 6.05; P =0.000). The forest plot is shown
in Fig. 3L.

The pooled WMDs of all indicators included in this study
are summarized in Table 3.

conclusion

This meta-analysis
shows that resistance
exercise can improve
physical function,
metabolic condition,
inflammatory response
and cardiopulmonary
function in CKD
patients, specifically
reflected in the
increase of indicators
fat-free mass, grip
strength, 6-min walk,
as well as the
decrease of indicators
HBA1c and CRP.
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Results on
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P: older
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the mean
age of 65
years or
above;
Results:
46 the mean
(3 age of 71.9
9 +3.9years
m (ranged
et from 65.3—
a) 80.9 years)

ubjects engaged
in low intensity
resistance
training with
blood flow
restriction
(<50% 1RM).

intervention and
comparison: at
least two distinct
exercise
interventions or
one exercise
intervention with
a no-exercise
controlled
intervention
(NE) compared
in each trial;

subjects performed
daily exercise
(maintenance of
daily life or regular
exercise), low-
intensity resistance
exercise (<50%
1RM), high-
intensity resistance
exercise (270%
1RM), or other
exercise. If more
than one group of
data were
compared in the
same literature,
they were counted

as multiple studies.

no-exercise
controlled
intervention (NE)

the main outcome
indicators were
muscle strength and
muscle mass of the
lower limbs. For lower
limb muscle strength,
1 or 10 repetitions of
maximum strength
(1RM/10RM),
maximum voluntary
contraction (MVC),
and isometric moment
were selected. For
lower limb muscle
mass, muscle cross-
sectional area (CSA)
was selected. The
secondary outcome
indicators were lower
limb muscle function,
balance and walking
ability. For lower limb
muscle function,
SPPB (Short Physical
Performance Battery)
and 30-s sit to stand
test were selected.
For balance, the
balance extension
test and single leg
stand test (with eyes
open and closed)
were selected. For
walking ability, timed
up and go (TUG) and
walking time test were
selected.

at least one measure
of reactive balance

low intensity resistance
training with blood flow
restriction significantly
improved lower limb
muscle strength, lower
limb muscle mass and
walking ability, while
there was no apparent
intervention effect on
lower limb muscle
function and balance.
The results of subgroup
analysis showed that the
intervention effect of low
intensity resistance
training with blood flow
restriction on lower limb
muscle strength was
more significant in
subjects aged 55-64
years, with exercise
cycles of 4-8 weeks,
exercise frequency of
three times per week,
exercise intensity of 20-
30% 1RM, and vascular
flow blocking pressure 2

120 mmHg.

Reactive balance
training as a single
intervention presented
the highest probability
(surface under the
cumulative ranking
(SUCRA) score) of
being the best
intervention for
improving reactive
balance and the greatest
relative effects vs. NE in
the entire sample
involving all clinical
conditions [SUCRA =
0.9; mean difference
(95% Credible Interval):
2.7 (1.0 to 4.3)]. The
results were not affected
by characteristics of
participants (i.e., healthy
older adults only) or
reactive balance
outcomes.

LIRT + BFR can effectively improve lower
limb muscle strength, muscle mass and
walking ability, and can serve as an important
form of anti-fall training for middle-aged and
older adults. The intervention effect of LIRT +
BFR on lower limb muscle strength was
better than that of the daily exercise group
and the low-intensity resistance exercise
group, but the effect of high-intensity
resistance exercise was superior compared
to that of LIRT + BFR. In this paper, we
investigated the dose-effect relationship
between low intensity resistance training with
blood flow restriction and lower limb muscle
strength in terms of age, exercise cycle,
exercise frequency, exercise intensity, and
vascular blocking pressure, and found that
the intervention effect of blood flow restriction
intervention low-intensity resistance training
on lower limb muscle strength was more
significant at age 55-64 years, exercise cycle
4-8 weeks, exercise frequency 3 times/week,
exercise intensity 20-30% 1 RM, and
vascular blocking pressure 2120 mmHg.
Scientific exercise intervention is
recommended for middle-aged and older

adults as early as possible.

The findings from the NMA suggest that a
task-specific reactive balance exercise could
be the optimal intervention for improving
reactive balance in older adults, and power
training can be considered as a secondary
training exercise.

The NMA was used to analyze the data of 39
RCTs including 1,388 participants, which
revealed that older adults receiving a balance
exercise with a reactive balance component
showed the most improvements in reactive
balance, followed by power training (second)
and gait training with a reactive balance
component (third) among 17 different
exercise interventions.

In conclusion, our NMA indicates that SBR,
which simulates a real-life fall scenario and
induces a specific balance recovery, is
generally more efficacious in improving
reactive balance than any other exercise
intervention in older adults. Importantly,
power training also appears to have greater
impacts on reactive balance than other
exercise interventions. Our results highlight
the importance of task-specific exercise
interventions with respect to the targeted
postural perturbation and reactions. More
trials with high methodological quality, low
risk of bias, larger samples, and older adults
with a specific disease or disability need to
be conducted to construct a comprehensive
literature basis, which would facilitate a more
thorough NMA. The findings of this study
could be used to design exercise-based
interventions for improving reactive balance
in older adults.
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of LIRT + BFR.
There was no
significant
difference
between the two
groups
comparing LIRT +
BFR with
dynamic balance
exercise.)

(4) (...) Walking
10.339 Ability:
Olijerp significant/INT +
h20064 high
723 disagreement

c
(n = 1388)

(16 outcomes)
relative effects of
exercise
interventions with
a no-exercise as
a reference
group: (only
significant effect
is SBR):

PW: not
significant/INT
(1.5 (-1.3,4.3) +
moderate
disagreement //
relative effects of
exercise
interventions with
a no-exercise as
a reference group
in healthy older
adults

(11 outcomes)
relative effects of
exercise
interventions with
a no-exercise as
a reference group
in healthy older
adults:

(only significant
effect is SBR):
PW: not
significant/INT
1.9 (-1.8,5.5) +
moderate
disagreement

(12 outcomes)

i Movable platform:
:2021.7 The only
significant effect
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(sig/INT) is MBR:
Simulated
forward falls:
None with
significant effect.
Being pushed or
pulled: None with
significant effect.
Single balance
exercise including
reactive balance
component

SBNR, Single
balance exercise
not including
reactive balance
component;
MBR, Multiple
balance
exercises
including reactive
balance
component;
MBNR, Multiple
balance
exercises not
including reactive

balance
component;
WBV, Whole
body vibration;
str, Strength; pw,
Power; 3d, 3D
exercise; NE, No
exercise.
trials assessing at
least one of the
following- incidence of
falls, Berg balance
scale (BBS) measure, eccentric-biased exercises exhibit significant
timed-up and go improvements in balance, mobility, and
(TUG) score, maximal Overall, eccentric endurance in healthy older adults.
walking speed exercises were as Furthermore, hardly any significant
(MWS), stair climb effective as conventional differences were observed, when the
test (SCT), minute resistance exercises in  magnitude of these improvements was
walking distance improving the selected ~ compared to those in response to concentric
(MWD), and chair outcomes by most exercises in this population. However, the
stand time (CST). studies. Additionally, reduction in incidence of falls was greater in
Rate of perceived when pre-exercise and  response to concentric exercise than to
exertion and post-eccentric exercise  eccentric exercise. However, data on the
incidence of muscle  functional performance  falls’ incidence were limited and reported only
soreness were measures were in one study.
secondary outcomes  compared, there was a
of this review. We statistically significant This evidence generated by this systematic
included studies that  improvement in nearly review is limited by the heterogeneity across
healthy reported at least one  all measures. The studies and small-effect sizes. Healthy older 10.100
eccentric of our primary quality of trials was adults comprised the population of this 7/s419
participants - gtrengthening or control (no exercise outcomes. Studies mixed (one high, four systematic review and, therefore, there is 99-
Durga system aged= 60 eccentric-biased intervention) or were still included if moderate, two low- uncertainty if the effect of eccentric exercise Healthy — 021-
Kulkarni 20 atic strengthening concentric they did not report the moderate, and three low would be similar in older adults with any older 00571-
etal. 22 review 10 Years. intervention. exercise. secondary outcomes.  risk of bias). underlying health conditions. adults 8
older
individuals
(age = 60 ) ADEQUATE
the primary outcome
years), of was risk of falling as + protocol:
e measured by the PROSPERO
: number of falls or fall ID:
Fragility rates. Risk of falling CRD42020222
was considered as a 908
and/or 3 o
metric or statistical
comorbiditi analysis where actual + rob2/risk of
falls have been bias: The
es could be reported, and not as  Exercise-based article includes
either more generic, proxy programs are effective in Rob2 (o3
assessments that reducing the number of (5 studies, n =
pressnton strength training may place the person falls and fall-associated  Prevention-focused unimodal exercise + GRADE: 543, 76%
absent. (e.g., resistance non-exercise at a higher risk of fall. injuries, and they programs that include only ST seem as GRADE level women)
training, controls or Timepoints for improve physical effective as alternative unimodal or is stated
They could calisthenics). multimodal or assessments of the  function, muscle mass,  multimodal exercise programs in tackling the (5) Risk of falling
be Studies that unimodal exercise  outcomes: in case balance, bone mass and risk of falls in older adults, but the certainty of - adequate after participating
. combined interventions (e.g., studies that had cognition [4,19,83]. evidence is very low and highly number of in ST programs
system commuNity- gtrength training  stretching, multiple timepoints, ~ These programs are heterogeneous, and much research is studies compared to
atic dwelling with other balance). Studies  we considered only especially relevant in required before a solid ur ing is (sy i unimodal/multimo
Jodo review exercise that did not provide the endpoint, i.e., the older adults living with achieved. Moreover, there is insufficient review/meta- dal active/passive
Gustav an older adults protocols (e.g.,  these types of final assessments, clinical conditions and/or basis to provide recommendations on the analysis): 8 = 10.339 control
o meta or patients ~ endurance, comparator performed after the comorbidities, as they structure and details of the ST, other than Some falls, O/icm1 conditions: non-
Claudin 20 analysi o stretching) were  group(s) were intervention can also result in a following currently existing generic guidelines evidence, but  healthy =~ 014318 significant + high
oetal. 21 s 5 livingin not considered.  excluded. cessation. reduced mortality risk for exercise prescription. not robust elderly 4 disagreement.
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residential

facilities or
in the
hospital.
POOR
- protocol:
PROSPERO
ID: 152941
(not found in
search)
+ rob2/risk of
bias: The
Assessing physical article includes
performance tests Risk of bias
(n=12), 8/12 of the LL-
BFR groups showed a - GRADE: No
significant within-group GRADE level
improvement and 5/12 is specified
significant between-
group effects comparing - sufficient
LL-BFR to respective number of
controls. For muscle studies
strength tests (n=16), (systematic
investigated the 9/16 showed significant review/meta-
effect of low- positive within-group analysis): 8 =
load resistance improvement and 3/16 Limited
training significant between- evidence:
Carolin combined with  Clinical trial with a group effects. One study -L-BFR might increase physical performance  there may be
e systemi blood-flow control group or reported data on and muscle strength in older adults 260 enough for
Gronlun 20 ¢ older adults restriction (LL-  alternative training balance with conflicting qualitative PMC77 no forest plot
detal. 20 review 8 60 years BFR) form; falls results years of age. patterns. 16683 found
In the control
groups, there were
no interventions in
6 studies
[13,14,19,23,24,26]
. Other studies
used alternative
activities including
health education
workshops [21],
ball games and
memory tasks [17], The results of meta-
and pamphlet and analysis of 11 studies
Exercise advice on fall showed that exercise
interventions prevention [20,25]. intervention had POOR
were provided to 1 study gave a low- beneficial effect on fall
all participants in frequency, low- prevention.. The effect - protocol: no
the intervention  intensity task for 60 was better when clear indication
groups. These min per week for 10 exercise intervention of protocol
include weeks followed by applied to women
resistance or 10 weeks of rest. participants.compared to + rob2/risk of
strength The tasks included men and women bias: The
exercise, relaxation, games, participants (.The results article includes
balance training, dances, body of meta-analysis of Risk of bias
jumping sensitivity, deep seven studies showed
community- exercise, breathing and that physical exercise - GRADE:
dwelling flexibility general had significant effect on GRADE level
elderlies exercise, coordination [18]. fracture not stated
older than  weight-bearing  The control group prevention.However, the Exercise interventions, especially the
60 years exercise, gait of another study effect was significant combination of strength and balance training, + sufficient
system old with training, agility [22] took a 60-min when exercise were effective in preventing falls. Resistance number of
atic physical exercise, class once per intervention applied to exercises and jumping exercises were studies
review exercises  functional month for 3 months women participants effective for fracture prevention among (systematic
and as exercise and Tai focusing on only.but not significant community-dwelling older population. The review/meta-
RMY meta intervention Chi. All studies  nutrition, cognitive ~ The primary when exercise effectiveness of exercise interventions on analysis): 12 =
Wong 20 analysi were had balance function and oral outcomes were falls  intervention applied to fracture prevention have more significant Enough for
etal. 20 s 12 included exercise. hygiene. and fractures both genders effect on women real conclusion 007
The Effects of The main inclusion  The studies were (...) the pooled results This systematic review has shown that RE POOR
. Resistance criteria were an considered if the from the studies that interventions may significantly improve
population Exercise on inclusion of a outcome measures examined older adult balance ability in adult and older adult + protocol:
of interest  Balance Ability:  control group, that  included any type of  participants. The studies participants. This finding has important PROSPERO
. Studies were received no RE functional showed istically practical implications, as RE could be used to ID:
jnclidsdiall included if at intervention. The balance/postural significant effect positive improve both muscular strength and power, =~ CRD42020178
age groups least one exceptions (see control test, or of RE on functional as well as balance at the same time. Strength 520
experimental also above) were dynamic mobility test reach test. (...). Dueto training, power training, and strength-
and both group performed possible when both  scores (including, but the high heterogeneity endurance training targeting primarily lower - rob2/risk of
genders. an intervention  experimental and not limited to between the studies (12  limb musculature, with different types of load  bias: "PEDro
consisting of control groups functional reach test, = 72%) in terms of a (bodyweight, elastic, free weight, and scale, which
System Therefore, g e received an timed-up-and-go test, single-leg standing test,  resistance machines) were shown to be assesses
atic children imposed no additional non- single-leg stance test, (...) showed statistically  effective. RE interventions designed for study quality
Nejc Review limits regarding ~ exercise Y-balance test, star-  significant moderate improvements in balance ability should be based on ten
Sarabo and and the RE type intervention (e.g., if excursion balance improvements with sufficiently long (4 weeks and more) and be  criteria [40].
n& Meta- adolescent  (€-g., maximal the experimental test, Romberg test).  resistance exercise (...). conducted in accordance with general RE. Potential 10.339
Ziga 20 Analysi strength training, group included RE  The mobility tests, Finally, there was also a  Although multi-component exercise programs disagreements balance/  0/life10

Kozinc 20 s 13 s(s18 speed-power and nutritional such as the timed-up- statistically significant should still be prioritized when possible, between any age 110284
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The mean age
of the
participants was
between 70.0
(¢4.7) and 93.4
(£3.2) years,
and 630 were
female (54%)

®

median age of
70.2 years
(interquartile
range [IQR] =
67.3t0 72.6 yrs)
and BMI of 27.6
kg.m-2 (IQR =
25.6 t0 28.6

80 kg.m-2). Most

RT was
administered
to the
experimental
group and
mostly
combined
with other
types of
training, such
as aerobic
exercise,
balance, gait,
mobility, and
flexibility
training. The
mean
duration of
the RT
programs
was
approximately
10-12 weeks
(range 8-36
weeks), and
the most
common
training
frequency
was 2-3
times per
week.

effectiveness
of different
modes of
resistance
exercise
velocity

control group:

Most studies
divided
participants
into a control
group that
performed
routine daily
activities,
although five
studies
provided the
control group
with flexibility
training

traditional
resistance
exercise
versus high-
velocity
resistance
exercise
versus control,
traditional
resistance
exercise
versus high-
velocity

H-R

3.2.4. Muscular Strength

The results demonstrate a
significant difference in handgrip
strength between the training
group and control group.
Significant changes for lower limb
strength (isometric knee
extension and isokinetic knee
flexion) in the RT group. Sub-
measurement analyses were
performed for lower limb
strength, and significant changes
in both isometric knee extension
and isokinetic knee flexion were
found. The heterogeneity in the
outcomes was high for handgrip
strength and moderate for lower
limb strength.

These results demonstrate that
the RT group exhibited higher
handgrip strength and lower
limb muscle strength
(isometric knee extension and
isokinetic knee flexion),
compared with the control
group.

3.2.5. Physical Function

The effects of RT were reported
for balance, gait speed, and
agility (TUG). The meta-analysis
found significant changes in favor
of RT group for balance and gait
speed; however, there was no
significant RT effect on agility.
Sub-measurement analyses for
balance yielded a positive
significant effect on one-leg
standing time and the SPPB
balance test. The heterogeneity
in the results around these
outcomes was moderate for
balance and high for gait speed
and agility.

In summary, RT demonstrated

The frailty-associated
variables included in
these studies were one
or more of the following
measurements: three
body composition
measurements (body
mass index, muscle
mass, and appendicular
muscle mass), three
muscular strength
measurements
(handgrip strength and
isometric and isokinetic
knee extension), four
physical function
measurements (one leg
standing time, gait
speed, timed up and go
test (TUG), and short
physical performance
battery test (SPPB)),
and two functional

p! in
balance and gait speed but no
significant effect on agility.

3.2.6. Functional Strength
There was not a significant
improvement in functional
strength compared with the
control after pooling the results.
As a result of the sub-
measurement analyses, the chair
stand test results, reported in four
studies (95 participants), did not
change with RT. A significant
change was observed in the
stair-climbing test. The
heterogeneity in the results
around the outcomes was high
for the total functional strength
and chair stand test. but very low
for the stair-climbing test.

RT did not show a significant
improvement in overall

strength
(chair stand time and
stair-climbing power).
The primary outcome for
this review was
objectively assessed
physical function
measured by: (a) fast
walking speed (a
measure of gait speed),
(b) timed-up and go test

(ie, time in seconds to

gth compared
with the control, although RT did
improve stair-climbing ability.

High-velocity resistance exercise
was the most effective for
improving fast walking speed,
timed-up and go, and 5-times sit-
to-stand, while traditional
resistance exercise was the most
effective for 30-second sit-to-
stand and 6-minute walking.

Physical function outcomes
High-velocity resistance
exercise was the most effective
for improving fast walking speed

Frailty was found to be
the most noteworthy
keyword co-occurring with
aging and PA. Thus, we
further investigated the
effects of RT on frail older
adults. The meta-analysis
found that RT had
significant positive effects
on physical factors
associated with frailty,
including handgrip
strength, lower limb
strength, balance, gait
speed, and stair-climbing
ability in frail older
individuals, with few
exceptions such as the
TUG or chair stand time
tests. These findings
indicate that RT is an
effective intervention for
improving physical
function among frail older
adults, particularly for
tasks that require lower
limb muscle strength. (...)
In particular, our meta-
analysis findings have
important implications for
the development of PA
programs that can help
older adults maintain their
independence and quality
of life by alleviating
physical frailty. These
emphasize that PA
(Physical Activity) is
essential for healthy
aging.

In conclusion, our study
provides evidence that
resistance exercise
effects on physical
function are velocity
specific, as evidenced by
physical function test
dependence in older
adults. While high-velocity
resistance exercise
promoted greater
improvements in physical
function tests with a time
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studies included resistance rise from the chair, walk (P score = 92.8%) and reducing  component, traditional particip significant in favor of
exercise, the time to perform the timed-up  resistance exercise was - sufficient number ants intervention
physically traditional a distance, turn, walk and go (p score = 89.5%) and the  the most effective of studies with a physically healthy =
healthy resistance back to the chair, and sit 5-times sit-to-stand test (p score intervention for improving  (systematic self- significant in favor of
exercise = 82.1%) compared to controls performance where review/meta- reporte intervention
participants (55 versus control, down; a measure of (Table 1). Traditional resistance participants had to work  analysis): 8 = d physically impaired =
out of 79 or high-velocity |o\er jimb function and ~ €Xercise was the most effective  longer. These results are  Some evidence, disabilit non-significant in favor
resistance intervention for improving 30- of clinical importance as  but not robust yor of intervention
studies, 69.2%), exercise mobility), (c) 5-times sit-  second sit-to-stand (p score = they indicate that mobility Mixed (both healthy
followed by yersus §0ntrel to-stand test (ie, time in 85.1%) and 6-minute walking test resista.nc.e exercise limitatio apd .non-he.althy): non-
in untrained (p score = 79.1%; Table 1). prescription based on the ns (8 significant in favor of
participants with older adults seconds torise as fast  Statistically significant differences  velocity of contraction out of intervention = B
a self-reported as possible from the werle.not observ.ed betwgen should bg lindividualized 79 :
traditional and high-velocity and specific to target the studies, (8/9 outcomes) TRE =
disability or chair 5 times; a resistance exercise for physical  relative deficits of 10.1%), traditional resistance
mobility measure of lower-limb function outcomes (p = .239— panicipar\t§‘ and their sgrcope e.xercise + moderate
.837). needs within the nia (6 disagreement
limitations (8 out power and strength), (d) resistance exercise out of all studies = non-
of 79 studies, 30-second sit-to-stand Subg.roup analyses for program: Moreover, older 79 ; .significar.\t in favor of
physical health status: adults will often present studies, intervention
10.1%), test (ie, number of times  High-velocity resistance with a range of deficits in 7.6%), physically healthy =
sarcopenia (6 i @ T e e exercise resulted in significant physical function and and non-significant in favor
improvements in fast walking consequently, both high- frailty (5 of intervention
out of 79 rise to a full stand from  speed, timed-up and go, 30- velocity and traditional out of physically impaired =
" " ... second sit-to-stand, and 6-minute resistance exercise may 79 non-significant in favor
studies, 7.6%), a seated position within . . . . N N
walking test for those physically  be required to enhance studies, of intervention
and frailty (5 out 30 seconds; a measure  healthy but not 5-times sit-to- multiple domains of 6.3%). Mixed: significant in
of 79 studies, e S stand where signific‘?nt eﬁef:ts physical function. Five. favor of intervention =
were only observed in physically studies B
6.3%). Five and endurance), and (e) impaired participants. In include
L . . traditional resistance exercise, d both timed-up and go = B
e 2 (MBS G is apalinglest significant effects were observed physical (improves in both
both physically (ie, distance covered in  regardless of physical health ly groups in healthy +
status on timed-up and go, 5- healthy overall. TRE improves
ity 1l IS S times sit-to-stand, and 30-second and mixed + frail)
participants with participants were sit-to-stand. For fast walking particip HVRE: Healthy+all
. . speed and 6-minute walking test, ants TRE: All groups
EomelRlvatcel ieitcadicivaliasay traditional resistance exercise with (all+healthy+frail+mixe
disability as they could during 6 resulted in significant effects for some d)
o . . mixed physically healthy and physical
(6:3%). minutes; a measure of 1y sica1ly impaired participants disabilit (10) HVRE = high-
cardiorespiratory fitness and physically healthy y velocity resistance
participants, respectively. (6.3%). exercise; + low

and walking endurance). disagreement

all studies = significant
in favor of intervention
physically healthy =
significant in favor of

Muscle power and muscle
strength outcomes
High-velocity resistance exercise

Secondary outcomes

included maximal

muscle power measured
by a multijoint lower-
limb exercise or task
test (eg, leg press

exercise, stair climbing,

was the most effective for

improving leg press muscle

power (expressed in W)

compared to traditional

intervention

physically impaired =
non-significant in favor
of intervention

Mixed: non-significant
in favor of intervention

resistance exercise and control
countermovement jump, (31/32 outcomes) TRE
= traditional resistance
exercise + moderate
disagreement

all studies = significant
in favor of intervention
physically healthy =
significant in favor of
intervention

physically impaired =
significant in favor of
intervention

Mixed: non-significant
in favor of intervention

condition (p score = 99.9%; Table

SndiieStndiesy 2). For leg press muscle strength,

and expressed as W or " . A
traditional resistance exercise

W-kg™1, and maximal was the most effective

muscle strength
9 intervention compared to the

ressiedbviiely control (p score = 86.6%; Table

1-repetit
[FEES TR 2). There was a statistical

A s (R difference between traditional
and high-velocity resistance

exercises for leg press muscle

Five times sit-to-stand
= B (improves in both
groups in frail and
overall. TRE also
improves in frail)
HVRE: all+frail

TRE: all+healthy+frail

power (p = .003) but not for leg
press muscle strength (p = .538).
NMA were not undertaken for leg
press muscle power (expressed
in W.kg-1), stair climbing, sit-to-

stand, and countermovement (3/4 outcomes) HVRE

. | . th = high-velocity
Jump muscle power, given the resistance exercise; +
small number of studies for each moderate

disagreement

all studies = significant
in favor of intervention
physically healthy =
non-significant in favor
of intervention
physically impaired =
significant in favor of
intervention

comparator (£1).
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(56
met

a

)

interventions for
frailty among
participants

aged 260

All non-
pharmacologi
cal
interventions
for frailty
were included

There were
seven types
of
interventions
(1
interventions)
for frailty
among the
included
RCTs: PA
(aerobic
training (n =
2), mind—
body exercise
(n=4),
resistance
training (n =
8), mixed
physical
training (n =
28)),
psychosocial
or cognitive
training
(cognitive
training (n =
1)), nutrition
intervention
(nutrition
supplementati
on (n = 13)),
multicompone
nt
intervention
(n=21),
comprehensiv
e geriatric
assessment
(n = 3), home
telemonitorin
g(n=1)and
control (active
control (n =
21), usual
care (n =
56)). Detailed
components
of each
intervention
are presented
in
Appendices
3-5.

the eligible

Eligible RCTs must
report frailty as the
primary outcome
measured by one of the
validated frailty
measurement
instruments listed in
Appendix 2, as there is

comp
included usual
care, placebo,
no treatment or
other non-
pharmacologic
al
interventions.

no star
measurement
instrument for frailty [9].
Secondary outcomes
included cognition,
depression, activity of
daily living and quality of
life

FErailty: resistance training
(SUCRA = 90.0%) and mind—
body exercise (SUCRA = 85.9%)
had the highest probability to be
the most effective interventions in
reducing frailty, followed by
mixed physical training (SUCRA
= 78.1%), multicomponent
intervention (SUCRA = 62.0%)
and aerobic training.

Activity of daily living: mixed
physical training had the highest
probability to be the most
effective intervention to improve
the activity of daily living.

Quality of life: the
comprehensive geriatric
assessment (SUCRA = 98.9%)
had the highest probability to be
the most effective intervention to
improve the quality of life.

Frailty

A total of 56 RCTs (9,530
participants, 10 interventions in 6
types) were included in the NMA
for frailty (Appendix 15). For the
six types of interventions, NMA
results showed that PA (pooled
SMD =0.43, 95% Cl: 0.34-0.51),
multicomponent intervention
(pooled SMD =0.34, 95% Cl:
0.23-0.45), nutrition intervention
(pooled SMD =0.21, 95% CI:
0.06-0.35) were associated with
reducing frailty compared with
control. PA (SUCRA =93.2%)
had the highest probability to be
the most effective type of
intervention in reducing frailty
(Appendices 16—18). In terms of
specific interventions, resistance
training (pooled SMD = 0.58, 95%
Cl: 0.33-0.83), multicomponent
intervention (pooled SMD =0.39,
95% ClI: 0.28-0.50), mind—body
exercise (pooled SMD = 0.57,
95% Cl: 0.24-0.90), mixed
physical training (pooled

SMD =0.47, 95% CI: 0.37-0.57),
aerobic training (pooled

SMD = 0.36, 95% Cl: 0.09-0.62)
and nutrition supplementation
(pooled SMD = 0.24, 95% Cl:
0.10-0.38) were associated with
a decrease in frailty compared
with usual care, with the first two
being graded as very low-
certainty evidence and the
remaining four as low-certainty
evidence (Table 2). According to
SUCRA, resistance training
(SUCRA =90.0%) and mind—
body exercise (SUCRA = 85.9%)
had the highest probability to be
the most effective interventions in
reducing frailty, followed by
mixed physical training

(SUCRA =78.1%),
multicomponent intervention
(SUCRA =62.0%) and aerobic
training (SUCRA = 55.5%)
(Figure 3). The results of the
subgroup analysis were shown in
Appendix 19-25.

Activity of daily living

Fifteen RCTs (3,290 participants,
9 interventions) provided data on
activity of daily living that were
included in NMA (Appendix 15).
Mixed physical training versus
usual care (pooled SMD = 0.29,
95% Cl: 0.12-0.46) showed a
statistically significant superior
effect (Appendix 26), with
evidence being graded as very
low certainty. According to
SUCRA, mixed physical training

Resistance exercise could
be considered as a
priority choice to reduce
frailty in older adults
based on the results of
this NMA. This finding
might be useful to
clinicians in selecting
interventions for older
adults with frailty.
However, the certainty of
the evidence for this
finding was moderate to
very low.
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Sample size: ranged
from 25 to 1,637, with
the majority RCTs
<100 (n=38, 55.1%),
18 (26.1%) ranging
from 101 to 300, 9
(13.0%) ranging from
301 to 500 and only 4
(5.8%)>500.

(8) resistance training:

Frailty
significant/INT (very
low evidence) + low
disagreement
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resistance
training,

defined as an
exercise that
involves the

participant

: . exerting effort
frail and pre-frail against their

adults aged = body weight
or external
i @ resistance
included frail
older adults
(265 years and
frailty applied
phenotype resistance
band
15 score 23) exercises;

non-physically
active control
group (e.g.,
health
education, no
intervention);

the exercise
group and the
control group.
Each of these
comparison
groups was
associated with
amean + SD
for the pre- and
post-
intervention
measurements
. he treatment
effect was
measured as
the change in
the mean and
SD between
the pre- and
post-
intervention
measurements

(SUCRA =86.6%) had the
highest probability to be the most
effective intervention to improve
the activity of daily living
(Appendix 27).

Quality of life

Eleven RCTs (2,338 participants,
6 interventions) provided data on
the quality of life that were
included in NMA (Appendix 14).
Compared with usual care,
comprehensive geriatric
assessment (pooled SMD =0.82,
95% ClI: 0.37-1.27) and mixed
physical training (pooled

SMD =0.17, 95% CI: 0.02-0.32)
showed a statistically significant
effect in improving the quality of
life, with evidence being graded
as low certainty (Appendix 28).
According to SUCRA, the
comprehensive geriatric
assessment (SUCRA =98.9%)
had the highest probability to be
the most effective intervention to
improve the quality of life
(Appendix 29).

the primary outcomes

were assessed by

functional performance

(walking speed, gait,

mobility, postural

balance, disability, chair

rise, stair climbing,

timed up and go, Berg RT alone improved STS time and
Balance Scale) between SPPB scores in frail and pre-frail
the intervention and older adults. RT improved STS
control groups; performance

resistance band exercise

reduced frailty after 24 weeks
the effects of resistance and reduced depression after
band exercises on both 12 weeks and 24 weeks.
frailty, muscle strength  However, no significant effects
(grip strength and leg were observed for frailty after 12
strength), ADL, weeks, and no significant effects
depression and quality ~ were observed for grip strength,
of life among frail older  leg strength, activities of daily
adults living or quality of life at any time.

GOOD

+ protocol:
PROSPERO ID:
CRD42021258383

+ rob2/risk of bias:
The article includes
Risk of Bias

+ GRADE: GRADE
Our meta-analysis level is stated
summarized the influence
of crucial resistance
training variables, of studies
including intensity, (systematic
duration, and frequency, review/meta-

+ sufficient number

on enhancing functional  analysis): 10 =
performance in frailand ~ Enough for real
pre-frail older adult conclusion

Resistance band

exercise might be

considered a viable

strategy for frail older

adults in the community

or in long-term care

facilities: resistance band

exercises significantly

reduced the burden of

frailty after 24 weeks and

decreased depression at

all analysed time points.

Overall, this study

indicated that resistance

exercise using elastic

bands provided practical ADEQUATE
benefits for frail older

adults. However, this + protocol:
intervention showed no  PROSPERO ID:
significant effects against CRD42020207664
frailty at 12 weeks or

against grip strength, leg  + rob2/risk of bias:
strength, ADL and quality The article includes
of life at any of the Risk of Bias
analysed time points. No

substantial conclusions - GRADE: No clear
can be made regarding GRADE level is
the adequate volume or  stated

frequency necessary to

improve either of the main + sufficient number

outcomes. Different of studies
exercise volumes and (systematic
frequencies were review/meta-
identified among the analysis): 15 =
included studies. Enough for real
However, some studies conclusion
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RT (n =562)

(5) Effects of
Resistance Training on
Usual Walking Speed:
non-significant/INT +
high disagreement.

(3) Effects of
Resistance Training on
Timed-up-and-go test:
non-significant/INT +
high disagreement.

(3) Effects of
Resistance Training on
Short Physical
Performance Battery:
significant/INT + high
disagreement.

(3) Effects of
Resistance Training on

rr.202 sit-to-stand test:

significant/INT + low
disagreement.
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Chair-based
resistance
band
exercise
(CRBE)
effects on
physical
functioning,
sleep
quality, and
depression
among older
adults in
long-term
care
facilities
(LTCF)

Included
studies were
carried out
in various
types of
long-term
care
facilities
such as
nursing
homes (n =
6), daycare
(n=1)
geriatric
centers (n =
1), and
centers of
health and
social
support
institutions
(n=2).

six trials
provided a usual
or routine daily
activity for
participants in
the control
group, two
studies did not
administer any
exercise, and
one study
provided a joint
mobility routine

CRBE effects
on physical
functioning,
sleep quality,
and depression
among older
adults in long-
term care
facilities (LTCF).

H-R

3.4. Effects of CRBE on physical functioning

heterogeneity. These results suggest that chair-based
resistance band exercise statistically significantly improves
independence in activity daily living compared with routine care.

3.4.2. Lung capacity: Three studies examined the effects of
chair-based resistance band exercise on lung capacity. low
heterogeneity. These results suggest that CRBE statistically
significant improved lung capacity compared with routine care.

3.4.3. Handgrip strength: Five studies examined the effects of
CRBE on handgrip strength, with low heterogeneity. These
results suggest that CRBE statistically significant improved
handgrip strength compared with routine care.

3.4.4. Upper limb muscle endurance: Five studies examined
the effects of CRBE on upper limb muscle endurance,
considerable heterogeneity. These results suggest that CRBE
statistically significant improved upper limb muscle endurance
compared with routine care.

3.4.5. Lower limb muscle endurance: Four studies examined
the effects of CRBE on lower limb muscle endurance, low
heterogeneity. These results suggest that CRBE statistically
significant improved lower limb muscle endurance more than
routine care.

3.4.6. Upper body flexibility: Four studies examined the
effects of CRBE on upper body flexibility measured with a back
scratch test, low heterogeneity. These results suggest that
CRBE statistically significant improves upper body flexibility
compared with routine care.

3.4.7. Lower body flexibility: Four studies examined the
effects of CRBE on lower body flexibility measured with a chair
sit-and-reach test, moderate heterogeneity. These results
suggest that CRBE statistically significant improves lower body
flexibility compared with routine care.

3.4.8. Dynamic balance: Three studies examined the effects of
CRBE on dynamic balance with a Timed Up and Go test, low
heterogeneity. These results suggest that CRBE statistically
significant improves dynamic balance compared with routine
care.

3.5. Effects of CRBE on sleep quality

Two studies examined the effects of CRBE on sleep quality
measured by the Pittsburgh Sleep Quality, low heterogeneity.
These results suggest that CRBE significantly statistically
significant improved sleep quality compared with routine care.

3.6. Effects of CRBE on depression

Two studies examined the effects of CRBE on depression
measured by the Taiwanese Depression Scale (TDS) and the
Cornell Scale for Depression in Dementia (CSDD). moderate
heterogeneity. These results suggest that CRBE statistically
significant reduced depression compared with routine care.

The evidence
suggests that
CRBE improved
physical
functioning
parameters, and
sleep quality, and
lowers depression
among older adults
in LTCF. This
study could be
used to persuade
long-term care
facilities to allow
people with limited
mobility to engage
in physical activity.

4

Physical
functioning decline,
poor sleep quality,
and depression are
obstacles that
hinder older adults
with impaired
mobility from
achieving healthy
aging. The
cumulative
evidence is
conclusive that
CRBE positively
affects all physical
functioning
parameters, the
activity of daily
living, sleep
quality, and
depression among
older adults in
long-term care.
With the evidence
from the present
study, CRBE may
serve as evidence
for LTCF to
empower residents
with impaired
mobility to perform
physical activity.
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(6// N= 510)
activity daily living:
significant/INT +

low disagreement.

(5// N=571)
Handgrip strength:
significant/INT+ no
disagreement.

(5// N= 575) Upper
limb muscle
endurance:
significant/INT +
high
disagreement.

(4// N= 437) Lower
limb muscle
endurance:
significant/INT +
no disagreement.

(4// N= 407) Upper
body flexibility:
significant/INT +
no disagreement.

(4// N= 547) Lower
body flexibility:
significant/INT+
low disagreement.

(3// N= 220)
Dynamic balance:
significant/INT +
no disagreement.
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P:
Participan
ts aged
60+,
diagnose
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openic
obesity
(0S0),
and no
major
comorbidi
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IS

People
with 0SO
(participa
nts were
required
to have a
combinati
on of
osteopeni
a,
sarcopeni
a, and
obesity
and to
have no
other
diseases,
such as
fractures,
heart
failure,
and
diabetes).
Participan
ts were
required
to be
elderly

4 (age260),
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The OSO T-score and physical function
measures like HGS and GS were the
secondary objectives, whereas body
composition measures like BFP, SMI, and
BMD were the primary ones. DXA examined
BMD, SMI, and BFP; standard dynamometry
measured HGS; a 10-m walk test evaluated
gait speed. The study design adhered to
randomized controlled trial principles.

outcomes encompassed fat mass, lean
mass, BMI, waist circumference, handgrip
strength, 6-min walk distance, and chair
rise test.

Bone density and body fat percentage showed
low-quality evidence, whereas the primary
outcome (skeletal muscle mass index)
demonstrated high-quality evidence.
Secondary outcomes (gait speed, chair rise
test, osteosarcopenic obesity T-score) had
high-quality evidence. However, due to bias
risk and consistent findings, hand grip strength
and timed up-and-go test evidence were rated
as moderate.

8.2.4. R Training's Effects on

1 [of

I: diverse

resistance

training -

resistance

exercises  C:

using comparisons
elastic involved
bands controls or
three times  placebos - In
aweek for a single trial,
12 weeks.  participants in
In one trial, the control
the group were
osteoporoti assessed at
c group baseline and
combined  after 12
weight weeks, while
training other studies
and evaluated both
aerobic pre- and post-
exercises intervention
Interventio

ns included

resistance

training,

such as

elastic

resistance

training

and

progressive

resistance  control group

training. or placebo.

Secondary Outcomes: In terms of handgrip
strength (HGS), timed chair rise (TCR), timed
up and go (TUG), and gait speed (GS), the two
studies presented varying results. It is
noteworthy that resistance training with elastic
bands significantly increased TCR and had an
impact on GS. However, there were some
differences in the results for GS and TUG. One
study observed an improvement in GS, leading
to an increase in TUG, while another study
found an increase in GS, also affecting TUG
(Fig. 4).

Primary outcomes: body composition (e.g.,
body fat percentage (BFP), skeletal muscle
mass index (SMI), bone mineral density
(BMD)); secondary outcomes: physical
function (e.g., hand grip strength (HGS), gait
speed (GS)) and OSO Z score. Among them,
BFP, SMI, and BMD were calculated using
data obtained from the dual-energy X-ray
absorptiometry (DXA). The HGS of the subject’
s dominant hand was measured using a
standard hydraulic hand dynamometer. A 10-m
walk test (10 MWT) was measured to obtain
the GS of the participants.

H-R

Resistance exercise effectively
improves body composition,
increasing body fat percentage
and the skeletal muscle mass
index. age-related
osteoporosis (OSO), in older
persons Elastic bands improve
physical performance securely
and efficiently.

Effects of resistance training
on secondary outcomes

Because only one study could
extract available data for
secondary outcomes, it was
not possible to conduct a
meta-analysis. As shown in
Table 1, two studies explored
the OSO Z score, and the
results showed that resistance
training can effectively improve
the Z score [50, 53]. They
treated the OSO Z score as a
composite Z score derived
from the average of the
components calculated based
on the following formula: Z
score=((muscular strength Z
score)+(SMM Z

score)+ (- 1xbody fat Z

score) +(BMD Z score))/4 [50,
53]. Two studies measured
HGS, GS, timed up and go
(TUG), and 30-s timed chair
rise (TCR) repetition and
showed that 12 weeks of
elastic band resistance training
significantly improved TCR but
had no effect on GS [51, 53].

However, the two studies

Resistance exercise
effectively improves
body composition,
increasing body fat
percentage and the
skeletal muscle
mass index. age-
related osteoporosis
(0S0), in older
persons Elastic
bands improve
physical
performance
securely and
efficiently.

Resistance training
is a safe and
effective intervention
that can improve
many parameters in
0OSO patients, such
as BFP and SMM.
Resistance training
is a good option for
elderly individuals
who want to improve
their physical fitness.
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Functional
outcomes:

(3 studies//n=108)
Skeletal Muscle Mass
Index (SMI): P <
0.001, 12 = 98%, Cl:
0.55 (0.31,0.71) =
significant in favor of
control + high
disagreement

handgrip strength
(HGS): not seen in
forest plot

(2/In=73) timed chair
rise (TCR): -23.86 (-
24.28, -23.44) =
significant in favor of
intervention. + high
disagreement

(3// N=136) timed up
and go (TUG): -3.41 (-
3.56, -3.27) =
significant in favor of
control + high
disagreement

(3// N=136) gait speed
(GS): 9.86 (9.84, 988)
= significant in favor of
control. + high
disagreement

Functional
outcomes:

(2/In=5T7) Skeletal
Muscle Mass Index
(SMI): P <0.001, 12 =
98 %, Cl: 0.20 (-0.25,
0.64) = non-significant.
+ no disagreement

(3//In=T79) skeletal
muscle mass (SMM):
1.19 (0.50, 1.89) =
significant in favor of
intervention. + no
disagreement

(4//n =182) BMD: not
significant, no
disagreement

(4//In=182) BFP:
significant/INT
moderate
disagreement
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Samlet evidens

Overvaegt &
sarkopen fedme
(SO)

Outcome-
kategori

Muskelstyrke —
handgreb (HGS)

Muskelstyrke —
ben (30-s CST,
leg press,

knzeekstension)

Gangfunktion
(gait speed)

Mobilitet —
TUG/Timed Up
and Go

Funktionel
performance —
SPPB / samlet
score

C — moderat evidens.
Klare styrkeeffekter,
usikker funktionel
overforsel.

10.3390/nursrep15030089

Polo-Ferrero et al. 2025:
[89]

sarkopen fedme (SO)

HGS indgar som del af
physical performance; ingen
selvstaendig signifikant
HGS-effekt rapporteret;
effektstarrelsen er lille og
GRADE lav-meget lav

Benstyrke/chair stand
indgar i physical
performance, men ingen
deltest — inkl. chair stand —
skiller sig signifikant ud; kun
SLS er robust; samlet lille
effekt

Ganghastighed/gait speed
indgar i physical
performance, men
subgroup-analysen viser
ingen selvsteendig
signifikant gait-effekt; SLS
er eneste test med klar
effekt

TUG indgar i physical
performance, men ingen
selvsteendig signifikant
TUG-effekt; kun samlet lille
SMD og SLS signifikant

Physical performance
(komposit af bl.a. TUG, gait,
chair stand, HG, SLS)
forbedres samlet (SMD =

Evidens
styrke

Svag-
moderat
(C/D)

moderat
(@)

Svag (D)

Svag (D)

moderat

(©)

C — moderat evidens for
styrke, funktionel effekt
mest ved kortere forleb. C

10.3389/fnut.2025.1537291

Qiu et al. 2025 [90]
Evidens
sarkopen fedme (SO) styrke

RT og MCT forbedrer HGS
signifikant versus kontrol;
RT rangerer hgjest i
SUCRA; AT og CT uden
sikker effekt.

Derudover forbedredes
handgrebsstyrken (HGS)

signifikant under bade MCT

(SMD = 0,87, 95% CI: 0,19,

1,5) og RT (SMD = 0,84,

95% Cl: 0,43, 1,25). hej (B)

rejse-seette-sig forbedres

signifikant ved RT og MCT

(MD ~3 repetitioner vs

kontrol); CT viser positiv, Moderat
men ikke sikker effekt; RT  -hgj
rangerer hgjst for CST (B/C)

Ganghastighed forbedres

signifikant ved MCT og CT;

MCT er bedst; RT adskiller Moderat
sig ikke fra kontrol (C)

|kke rapporteret -

SPPB eller samlet

funktionel score ikke
rapporteret; kun enkelt-

tests (HGS, 30-s CST, gait
speed, der alle tre

forbedres signifikant) -

B - starkest evidens nar RT
kombineres med
balance/aerob traening +
ernaering.

10.3389/fnut.2025.1575580

Wei et al. 2025 [108]

sarkopen fedme (SO)

RT og CE gger HGS signifikant
versus kontrol (MD = 2.8-3.4);
AR uden effekt; tydelig
styrkeforbedring

Knee extension strength viser
tendens til forbedring (MD = 2.6;
p = 0.08), men ikke signifikant;
ingen 30-s CST eller leg-press-
udfald rapporteret.

RT og CE forbedrede
muskelstyrken, hvor RT var
bedre (MD = 3,43 vs. 2,64 for
CE, begge p < 0,00001).

Ganghastighed forbedres
markant efter intervention (MD =
0.88); bade RT og CE signifikant
bedre end kontrol; AR ingen
effekt

TUG-tid forkortes signifikant
efter intervention (MD = -1.16 s)
i SO; tre studier; tyder pa bedre
mobilitet. Af de tre studier
sammenligner to RT og kontrol
og den tredje er fokus
"virkningerne af samtidig

treening"”

Funktionel performance
forbedres pa tveers af enkelt-
tests (HGS, gait, TUG), men
ingen SPPB eller sammenlagt
score rapporteret

Samlet moderat-hgj; Hoj
samlet evidens og robust
styrkeforbedring; moderat
evidens for funktion, der iszer
forbedres i

A/B kombinationsforlgb.

Evidens
styrke Samlet vurdering

Moderat evidens for forbedring

af HGS hos SO, steerkest for

RT (Qiu, Wei) og MCT (Qiu);

Polo-Ferrero statter kun svagt
hgj (B) via komposit-score

Moderat evidens for forbedring
af underekstremitetsstyrke, iseer
CST i Qiu; Wei viser kun
Svag- tendens, og Polo-Ferrero kun
moderat indirekte stotte/svag stette via
(C/D) komposit

Svag-moderat evidens samlet;
mest stabil for MCT (Qiu) og for
Moderat RT/CE i Wei; Polo-Ferrero
-hgj bidrager kun indirekte via
(B/IC) komposit

Moderat evidens for TUG-

forbedring, primeert drevet af

Wei; Polo-Ferrero har kun svag
Moderat indirekte statte, Qiu rapporterer
(C) ikke TUG

Lille—-moderat samlet funktionel

gevinst pa tveers af reviews,

men effekten er fragmenteret

og baseret pa forskellige
moderat deltests frem for standardiseret
(C) SPPB
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Muskelmasse

Gangfunktion
(walking ability,
TUG)

Balance
(statisk/dynamisk
)

Reaktiv balance

Fald (faktiske
hzandelser)

Signifikant forbedring i
muskelmasse (quadriceps
CSA MD 1,99 cm?); fa
studier; substantiel
uenighed. Quadriceps CSA:
MD = 1,99 cm? (0,77-3,22),
12=0 % — signifikant agning
af muskelmasse med
LIRT+BFR vs kontrol.

moderat
For muskelmasse i (C) (fa
underekstremiteterne blev  studier,
muskeltveersnitsarealet men
(muscle cross-sectional konsiste
area: CSA) valgt nte)

Signifikant forbedret

TUG/gangtid (SMD -0,89);

hgj heterogenitet. Samlet

SMD = -0,89 (-1,71;

-0,06), dvs. hurtigere

TUG/gangtid med BFR; I> =

85 % (hej heterogenitet).

Subgruppe: TUG alene Lav (D)
SMD = -0,88 (-1,61; —-0,16) gtidier’
signifikant; 400 m Gangtest h2

heteroge
ikke signifikant. nitet)

Ingen signifikante effekt af
BFR pa statisk balance.
SMD = 0,22 (-0,08; 0,52),

altsa ingen signifikant effekt

Lav (D)
af BFR pa statisk balance (g5
(eyes open/closed, studier,

brede
functional reach). Cls)

Ikke rapporteret =

Ikke rapporteret -

|kke systematisk rapporteret.
Hypertrofi ikke et centralt
outcome, men er angivet i
diskussionen som at det
forbedres.

Ikke rapporteret. Ikke fokus
pa hypertrofi -

Reactive gait (slip/trip
under gang): gaitR vs
gaitNR SMD = 0,60 (0,33;
0,88) til fordel for reaktiv
gangtraening. Det er ikke
almindelig ganghastighed, ST og kontrol/andre

men evnen til at genvinde treeningsformer; alle grupper
balancen ved perturbation. Lav (D) tenderer til forbedring.

Gait speed som sekundaere
outcomes: ingen
mellemgruppeforskelle mellem

Reactive balancetreening er
signifikant bedre end
kontrol. Hovedfokus er
reaktiv balance, men flere
protokoller arbejder ogsa
med postural kontrol. NMA
viser, at SBR (enkelt-
balancegvelse med reaktiv
komponent) rangerer
hajest (SUCRA score =
0.90), efterfulgt af power-
treening og gaitR ift.
forbedring af reaktiv

Styrketraening ikke bedre end
andre aktive programmer.
Posturale balance-mal: ingen
klare forskelle mellem ST og
balanceopgaver. Effekter andre programmer (balance, Tai
pa “klassisk” balance er Chi, multimodal) — alle grupper
ikke systematisk Moderat forbedres, men ST ikke
kvantificeret. (C) overlegent.

Klar og konsistent

forbedring; SBR bedst

rangeret intervention: Klart
signifikant; staerkest

intervention og konsekvent

retning mod intervention.

Primzert outcome:
NMA/netveerkmetaanalyse

n (39 studier) viser SBR

som hgjst rangerende

intervention (SUCRA 0,90),

dernaest power og gaitR.

SBR viste signifikant

forbedring vs ingen treening Moderat
(mean diff. 2,7, 95 % Crl (C)
1,0-4,3). Resultaterne var  (mange

robuste pa tveers af studier,

Bayesiansk og frequentist men

analyse. udbredt lkke rapporteret. Reaktiv
risiko for balance ikke direkte malt; kun
bias) fald og funktionelle tests.

Ingen signifikant effekt/Ingen
reduktion i fald (RR 1,00);
substantiel heterogenitet.
Primeert outcome. Pooled RR for
ST vs andre/ingen treening =
1,00 (0,77-1,30), I> = 50 %, dvs.

Ikke rapporteret. Ingen
faktiske fald, kun lab-
baserede “naesten-
fald”/reaktioner. -

lav (D)

lav (D)

Moderat evidens for gget
muskelmasse ved lavintensiv
BFR-styrketraening. Evidensen
understottes ikke af de gvrige
reviews.

Svag evidens. Li: BFR-ST kan
forbedre funktionel gang, men
datagrundlaget er lille og hgj
heterogent. Kim: specifik reaktiv
gangtraening (gaitR) forbedrer
balancerespons under
perturbationer/evnen til at
handtere pludselige haendelser,
hvilket er vigtigt for
faldforebyggelse, men ikke
almindelig ganghastighed.
Claudino: ST alene ser ikke ud
til at give ekstra fordel pa
ganghastighed frem for andre
aktive tiltag.

Svag-moderat evidens for
balance-specifik og
perturbationsbaseret traening
forbedrer balance.
Styrketraening — med eller uden
BFR — har effekt, men ingen
dokumenteret overlegen effekt
og ser ikke ud til at forbedre
statisk/dynamisk balance
robust. Reaktivt
balancetraenings-design (Kim)
er det, der tydeligst forbedrer
opgave-specifik balance.

Moderat evidens for reactive
balance training. Kim tegner et
billede af at opgave-specifik,
perturbationsbaseret balance-
og gangtreening er mest
effektivt til at forbedre reaktiv
balance. Kim viser ogsa at
klassisk ST har mindre, men
dokumenteret effekt pa reaktiv
balance.

Lav evidens for, at
styrketraening reducerer
faktiske fald. Ingen af reviews
dokumenterer en reduktion i
fald ved ST alene
sammenlignet med andre aktive









Samlet evidens

Skrebelige

Outcome-
kategori

Gangfunktion /
mobilitet
(ganghastighed,
TUG, STS,
6MWT)

C — moderat evidens. BFR
+ lavintensiv ST hos
midaldrende/aldre
forbedrer UE-styrke og
muskelmasse, og der er
tegn pa forbedret
funktionel gang
(TUG/gangtid). Der er
derimod ingen sikker
effekt pa statisk balance
ud over kontrolgrupper,
og BFR er ikke bedre end
traditionel HIRT til styrke. C

10.1093/gerona/glac230

Lopez et al. 2023: [74]

Evidens
HVRT vs TRE styrke

Fast walking speed: TUG,
5xSTS, 30-s STS:
Overvejende signifikante
forbedringer i fast
ganghastighed til fordel for
RT-grupper (seerligt high-
velocity RT og hos
raske/mixede grupper); hgj
uenighed. Effekt er ikke
signifikant hos skrabelige.

6-minutters gangtest
(6MWT): forbedres
signifikant til fordel for bade
high-velocity og traditionel
RT vs kontrol, hos raske og
samlet; effekten usikker/ikke
signifikant hos mest
skrgbelige.

TUG-tid: reduceres
(hurtigere = bedre)
signifikant til fordel for RT
(bade HVRE og TRE) vs
kontrol, hos raske og samlet
i begge interventioner samt

hos fysisk begraensede i Svag-
TRE; moderat moderat
heterogenitet. (C/D)

C — moderat evidens
(strong for reactive
balance). Reaktivt
balancetraening (isaer
SBR og gaitR) har den
steaerkeste evidens for at
forbedre reaktiv balance,
som er taet knyttet til
risiko for fald.
Powertraening alene har
effektive modalitet til
reaktiv balance og det
beskrives som "power
training can be
considered as a
secondary training
exercise"

10.1093/ageing/afad004

Sun et al. 2023: [102]

ikke-farmakologiske

interventioner til behandling Evidens

af skrgbelighed

Ingen direkte meta-analyse
pa ganghastighed/TUG;
effekter beskrives via
frailty/ADL og PA/mixed
training; evidens primaert
very low—low: fysisk
aktivitet (PA) og iseer mixed
physical training og
multikomponent-
interventioner reducerer
frailty (SMD ca. 0.4-0.5) og
forbedrer ADL i forhold til
usual care.

C — moderat evidens.
Klassiske
Styrketraeningsprogrammer
hos zldre reducerer ikke
dokumenterbart fald mere end
andre aktive eller multimodale
programmer. Evidensen pa
fald er meget usikker, men
peger pa, at styrketraing er
“ikke vaerre, ikke bedre” end
andre tiltag.

10.1016/j.arr.2023.102079

Nagata et al. 2023: [82]

Dosis-respons-forhold i RT til
forbedring af funktionel
praestation

RT forbedrer STS signifikant
med moderat uenighed; habitual
walking speed og TUG er ikke
signifikante samlet og med hgj
uenighed (TUG kun i subgruppe
institutionaliserede); SPPB
forbedres signifikant til fordel for
RT, men med hgj uenighed og

Svag (D) ikke robust i hgj-kvalitetsstudier.

Evidens

styrke

moderat
(©)

Moderat evidens: (lovende
funktionelle effekter;
begranset falddata).
Styrketraening (med eller
uden BFR) forbedrer
underekstremitetsstyrke og i
nogen grad muskelmasse,
men ikke tilstraekkeligt
dokumenteret som
selvstaendig
faldforebyggelse. For
fald/reaktiv balance ser
perturbationsbaseret
balance-/gangtraening ud til
at vaere mest relevant. En
klinisk anbefaling ber derfor
kombinere styrketraning
med reaktiv balance- og
gangtraening, hvis malet er
faldforebyggelse, bevare
funktion og funktionel
robusthed.

Samlet vurdering

Samlet moderat evidens: Mest
robust forbedring ses for STS.
Ganghastighed og TUG er
overordnet mere
usikre/inkonsistente:Nagata:
ikke signifikant samlet, og Sun
bidrager ikke med direkte
gait/TUG-syntese.



Muskelstyrke /
muskelpower

Frailty (FP, frailty-
score,
skrabelighedstilst
and)

(5xSTS): Klar, signifikant
forbedring (kortere tid) til
fordel for bade high-velocity
og traditionel RT vs kontrol;
moderat uenighed.

(30s STS): Signifikant
forbedring (flere
gentagelser) til fordel for RT
vs kontrol; lav-moderat
uenighed; effekter pa tveers
af helbredstilstand.

Bade high-velocity RT
(HVRE) og traditionel RT
(TRE) forbedrer
ganghastighed, TUG-tid, sit-
to-stand og 6MWT vs.
kontrol. Ingen signifikant
forskel mellem HVRE og
TRE pa fysisk funktion.
GRADE: low for TUG, 30-s
STS, 6MWT og very low for
fast walking speed og
5xSTS pga. hgj risiko for
bias, heterogenitet og
imprecision.

HVRT og TRE @ger 1RM
leg press markant vs kontrol
(men GRADE very low for
1RM); HVRT giver sterre
forbedringer i power end
TRE; GRADE moderate for
power. Ikke signifikant effekt
hos skrgbelige: "physically
healthy (SMD = 0.61 to
0.99) and mixed physically
healthy and physically
impaired participants (SMD
=0.78 to 1.03), but not for
those physically impaired"

Leg press power og 1RM:
bade TRAD RT og HVRE
giver store gevinster i 1RM
leg press (SMD ~1.1-1.2)
vs. kontrol. HVRE giver
starre forbedringer i
benmuskelpower (SMD
0.55 vs. TRE) og tydelige
gevinster vs. kontrol (SMD
~0.9). GRADE: moderate
for power, very low for 1RM
(styrke) pga.
bias/imprecision.

Ikke primaert outcome;
omtales dog kontekstuelt
med fokus pa at forebygge;
starstedelen af deltagerne
er fysisk raske, med enkelte
undergrupper med bl.a.
frailty/skrabelighed.

/Eldre voksne med en
hgijere risiko for fysiske
begraensninger, sasom
personer med skrgbelighed
eller
mobilitetsbegraensninger, er
sarbare over for
stressfaktorer og negative
konsekvenser. | betragtning
af reduktioner i den fysiske
reservekapacitet er
interventioner rettet mod
basale daglige opgaver
sasom gang, retningsskift,
balance og at rejse sig fra

moderat
(C)

Styrke/power ikke

syntetiseret som

selvsteendigt outcome; RT
omtales som effektiv
komponent i frailty-

reduktion, men uden
systematisk styrke-evidens.
Primaert rettet mod frailty-
score og funktion. -

RT og flere PA-typer

reducerer frailty vs usual

care; evidens angivet som

very low for

RT/multikomponent og low

for visse andre; SUCRA
favoriserer RT og mind—

body, hvor RT er den

interention, der har stgrst Svag-
sandsylighed for at moderat
reducerer frailty. (C/D)

Fokus er funktionelle tests;
muskelstyrke ikke primaert
metaanalyseret, men
styrkeelementer indgar i RT-
protokollerne.

Ikke tydeligt rapporteret. Fokus
er pa funktion: Deltagere er
typisk frail/pre-frail, men frailty
som score ndres ikke
metaanalyseret/outcome er
funktionstest.

Minimum to ugentlige
treeningssessioner er
ngdvendige for at fremkalde
signifikante forbedringer i SPPB-
scorer, med en optimal teerskel
identificeret ved tre ugentlige
sessioner. Det er veerd at
bemzerke, at en hgjere
traeningsvolumen pr. ovelse
og pr. session synes at
dampe forbedringerne i
SPPB-przestation, hvilket
understreger behovet for
forsigtighed ved bestemmelse
af RT-volumen for denne
population. Selvom der blev

Evidens peger pa, at
benmuskelpower og 1RM
styrke @ges tydeligt med RT,
iseer HVRE, men dette er
primeert vist i Lopez-analysen;
de gvrige to arbejder mere med
frailty/funktion end rene
styrketests.

Kun Sun et al. leverer direkte
syntese af frailty (men stadig
lav-kvalitets) evidens for, at
fysisk aktivitet og RT reducerer
frailty-grad hos zeldre.



ADL / funktion i
dagligdagen

Kvalitet af livet
(Qol)

en stol afgerende for disse
personer. Derfor kan zeldre
voksne med fysiske
handicap iseer drage fordel
af malrettet hgjhastigheds
modstandstraening. Dette
kan give en starre
sikkerhedsmargin, for
teersklen for fysisk
begraesning nas, og bidrage
til at reducere risikoen for
fald og
hospitalsindlaeggelser.
Efterfolgende kan mal som
forbedring af
muskeludholdenhed
prioriteres ved at
introducere traditionelle
modstandsgavelser eller
endda forskellige
traeningskomponenter
sasom aerobe og
balancegvelser inden for et
multimodalt
traeningsprogram.

ADL ikke meta-analyseret;
beskrives overordnet. Det
forbedres, men der
rapporteres ingen tydelig
forskel mellem HVRT og
TRE pa fysisk funktion.

Forbedres, men ingen
signifikant forskel mellem
TRE og HVRT; lkke
rapporteret som meta-
analyseret outcome, men

beskrives som et overordnet

mal ved at sikre
forbedringer i studiets
outcomes: "Mens
styrketraening med hg;j
hastighed fremmede starre
forbedringer i fysiske
funktionstest med en
tidskomponent, var
traditionel styrketreening
den mest effektive
intervention til at forbedre
praestationen, hvor
deltagerne skulle arbejde
lzengere (...) derfor kan
bade styrketraening med hgj
hastighed og traditionel
styrketraening veere
ngdvendig for at forbedre
flere omrader af fysisk
funktion" (oversat)

Ikke rapporteret

Mixed physical training
forbedrer ADL vs usual
care (SMD 0.29) med very
low certainty. Effekt af RT
alene beskrives ikke
tydeligt.

comprehensive geriatric
assessment og mixed
physical training forbedrer
QoL vs usual care; evidens
graded low certainty. Effekt
af RT alene beskrives ikke
tydeligt.

Svag (D)

Moderat
(©)

observeret sammenhzenge
mellem forskellige
treeningsvariabler og SPPB-
2ndringer, afdeekkede vores
analyse ingen signifikante
sammenhaenge mellem
forskellige doser, parametre eller
karakteristika for RT og
forbedringer i sit-to-stand-tiden.
(...) resultater indikerede ogsa,
at RT alene udgver en positiv
indflydelse pa TUG-
praestationen blandt zeldre
voksne i lokalsamfundet
klassificeret som skrgbelige eller
prae-skrgbelige, men ikke hos
institutionsindlagte seldre
personer. (...) RT alene ikke gav
forbedringer i ganghastighed
sammenlignet med ikke-aktive
skrgbelige kontrolgrupper.

ADL males ved baseline, men
ikke som primaert sendrings-
outcome; funktionel forbedring
omtales via STS/SPPB. RT
alene kan dog forbedre sit-to-
stand-tiden og SPPB-scorer hos
skrabelige og prae-skrabelige
2eldre voksne.

Ikke rapporteret

Der er usikker evidens for ADL-
forbedring (Sun: very low for
mixed training). @vrige reviews
giver ikke direkte ADL-effekt i
det angivne materiale.

Kun Sun et al. rapporterer QoL
med lav sikkerhed, og disse er
mere tydelige i
multikomponente geriatriske
forleb end i isoleret RT; QoL er
ikke konsistent deekket pa
tveers af de tre.





http://m.fl/

Samlet evidens

Hjertesyge og
sygdomme i
kredslgbet

Outcome-
kategori

Gangfunktion /
Aerob kapacitet
(6MWT, VO,,
distance)

C — moderat evidens for,

at RT forbedrer styrke,

men svag evidens for
forbedriger af funktionelle
tests hos aldre, inkl. en
mindre andel skrebelige. C

10.3389/fphys.2018.01564

Slimani et al. 2018: [97]

Multikomponent fysisk Evidens
traening ved hjertesvigt styrke

aerob kapasitet males pa
gangfuktion:

Starst (og stor) effekt ved
RT (ES = 1.71; 95% Cl =
1.03 to 2.39; p < 0.001),
moderat til hgj
heterogenitet; sma

forbedringer ved aerob (ES
=0.51;95% CI = 0.30 to
0.72; p < 0.001) og ikke
tydelig effekt ved
kombineret traening (ES =
0.15; 95% Cl = -0.24 to
0.53; p = 0.458). Moderat—
hgj heterogenitet og ingen

tydelig dosis-respons.

Sma til moderate

signifikante forbedringer i

aerob kapacitet (6-MWT,

VO, gangdistance) pa Moderat
tveers af treeningsformer. (B)

C — modetal evidens: positive
effekter pa STS (modetal
sikkerhed) og SPPB (ikke
robust i hgj-kvalitetsstudier),
uenighed og ikke-signifikante
gang/TUG-effekter.

C — moderat evidens
(frailty/ADL; QoL), men
positiv retning for frailty-
reduktion. (o]

10.1016/j.jesf.2016.08.001

Zhang et al. 2016: [115]

Kortvarig
traeningsintervention
(aerob, kombineret og
styrkebaseret treening) ved Evidens
kronisk hjertesvigt styrke

Signifikant forbedring i
VO;max ved aerob og
kombineret traening; ingen
signifikant effekt ved
styrketreening alene.

Effektstorrelse aftager
med stigende alder.
Heterogenitet var hgj,
derfor subgruppeanalyse,
hvor det varierer athaengigt

af subgruppe (50-55 ar:
(WMD), -3.57; 95% ClI,
—4.86 to —2.29; 12 = 50.5%,
p = 0.089 // 6065 ar:
WMD, -2.35; 95% Cl,
—2.66 to —2.04; 12 = 0.0%,
p = 0.469 // 69-75: WMD,
-1.11;95% CI, -1.88 to
-0.34; 12 = 38.5%, p =
0.165).

Traeningstype:

aerobic exercise (SMD,
-2.69; 95% Cl, -3.45 to
-1.92;12=37.7%,p =

Moderat
0.117) (©)

Moderat evidens for, at RT
kan forbedre isar STS og
visse sammensatte
funktionstests hos
skrebelige/prae-skrobelige
aldre, mens
ganghastighed/TUG er mere
usikre. Evidensen er
begraenset af heterogenitet
og generelt lav/very low
GRADE i flere outcomes.
Effekt er i flere tests ikke
signifikant for skrgbelige.

Samlet vurdering

Moderat-hgj evidens for
forbedring af aerob kapacitet
ved fysisk traening hos patienter
med hjertesvigt, steerkest
dokumenteret for aerob og
kombineret treening. Evidensen
for styrketraening alene er mere
usikker.









Samlet evidens

Demens og Mild
Cognitive
Impairment
(mciy

Outcome-
kategori

Gangfunktion
(walking ability,
gait speed)

Muskelstyrke
(handgrebsstyrk,
Styrke i
underekstremitet
erne/lower limb
strength)

Mobilitet /
funktionel
performance
(TUG, SPPB,
frailty score)

Kognition (ikke
PICO-relevant)

B — moderat-hgj evidens
for, at fysisk treening
forbedrer aerob kapacitet
og livskvalitet hos
patienter med hjertesvigt;
heterogenitet og
manglende
standardisering
begranser sikkerheden

10.1016/j.gerinurse.2025.01
.006

Yuan et al. 2025: [112]

kognitiv skrabelighed:
treeningsinterventioner pa
kognition, fysisk funktion og
livskvalitet

gangfunktion: signifikant,
ingen heterogenitet
(12=0%). Gait speed:
signifikant (MD=0.21), men
hgj heterogenitet (12=90%).

Styrke i
underekstremiteterne (rejse-
saette-sig): signifikant med
substantiel uenisghed
(12=54%). handgrebsstyrke:
signifikant (12=72%), men
med hgj heterogenitet.

Physical frailty: signifikant
forbedring, men hgj
heterogenitet (12=95%).
SPPB (Short Physical
Performance Battery): ingen
signifikant effekt (P=0.32;
12=70%). TUG
(gangfunktion): signifikant
(12=0%). FAB (Frontal
function): signifikant
(12=61%).

MoCA/MMSE: signifikant
forbedring (SMD=0.98) med
hgj heterogenitet (12=82%);
subgroup peger pa sterre
effekt ved <12 uger, <45
min, 23x/uge; mind-body >

resistance.

Svag-
moderat
©)

Evidens
styrke

Moderat
(©)

Moderat
(C)

Svag (D)

Moderat
(@)

C — moderat evidens for
forbedring af aerob
kapacitet og QoL ved
aerob og kombineret
traening; evidensen for
styrketraning alene er
svag.

10.3390/ijerph17249216

Lee 2020: [71]

MCI: Aerobe og

styrketraening pa kognitive Evidens

og fysiologiske tilpasninger

Ikke rapporteret som
pooled outcome

handgrebsstyrke:
signifikant moderat effekt
(d=0,62); bedst effekt af
styrketreening vs aerob
(herunder er higt speed
bedst, derefter almindelig
RT og til sidst low speed).
Begrzenses af 4 studier (n

= 73) + moderat uenighed

Ikke entydigt rapporteret.

Signifikant forbedring i
kognitive funktioner; bedst
effekt af styrketraening vs
aerob (herunder er higt
speed bedst, derefter
almindelig RT og til sidst
low speed).

Svag-
moderat

(C)

styrke

Lav (D)

Moderat
(©)

Moderat-hgj evidens for
positive effekter af fysisk
traening pa aerob kapacitet
og livskvalitet hos patienter
med hjertesvigt, mens
evidensen for styrketraening
alene og for muskelstyrke er
begraenset — lav specifik
evidens for styrketraening.

Samlet vurdering

Moderat evidens for forbedring
af gangrelaterede outcomes i
CF, men blandet robusthed:
walking ability (TUG) er
konsistent, mens gait speed er
praeget af hgj heterogenitet;
ingen pooled dokumentation fra
Lee.

Lav-moderat evidens for
styrkeforbedring samlet: Positiv
retning. Yuan viser signifikante
effekter, men med heterogenitet
(iszer grip). Lee viser signifikant
HGS med moderat
effektstorrelse.

Svag evidens for samlet
funktionel performance: tydelig
forbedring i frailty og TUG i
Yuan, men meget hgj
heterogenitet og ingen effekt pa
SPPB; Lee bidrager ikke med
entydige funktionelle outcomes.

Moderat evidens for kognitiv
forbedring, men heterogenitet
er hgj i Yuan; Lee beskriver
signifikant kognitiv gevinst og
angiver rammer for
dose/frekvens.
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Bilag 2

Kvalitetsvurdering

Studier far ét point for hver af fglgende:

1.
2.

Har studiet en publiceret protokol: Studiet skal henvise til en protokol, der skal kunne findes online.
Er der foretaget risk of bias / ROB2: Disse to er de metodiske kvalitetsvurderinger, der er fokuseret
pa [12, 241. Andre vurderingsvaerktgjer vurderes lavere i metodisk kvalitet, hvorfor studier med andre
veaerktgjer er blevet nedgraderet.
Grading of Recommendations Assessment, Development and Evaluation (GRADE): Studiet skal
tydeligt have lavet en GRADE. GRADE er en systematisk metode til at vurdere evidensens sikkerhed
og styrken af kliniske anbefalinger i sundhedsfaglige retningslinjer. Metoden har til formal at skabe
gennemsigtighed, konsistens og metodisk stringens i vurderingen af evidens og i
beslutningsprocesser om behandling og interventioner. | GRADE vurderes evidensen ved hjzlp af
en struktureret tilgang, hvor den samlede sikkerhed i evidensen klassificeres som hgj, moderat, lav
eller meget lav. Vurderingen baseres pa flere faktorer, herunder studiedesign, risiko for bias,
inkonsistens mellem studier, indirekte evidens, upraecision og publikationsbias [22].
Er der nok studier i til at man kan drage en reel konklusion: Skal indeholde 210 studier.
e 0-4: Ikke nok til at drage stabile konklusioner, mere forskning ngdvendig.
o 5-9: Noget evidens, men ikke robust. Der kan veaere nok til kvalitative mgnstre, men
konklusionerne er svage og pavirkelige af enkelte studier.
o 210: Nok til reel konklusion. Herunder vurderes studier: konsistens + styrke af evidens +
gentagne fund pa tvaers af metoder = Nok til at give 1 point i kvalitetsmodellen.

Herudfra scores studiet pa:

4 point: GOOD
3 point: ADEQUATE
<2 point: POOR (Se kvalitetsvurdering jf. bilag 1: Dataekstraktion & logfgring).

Vurdering af evidens

Antal studier ("body of evidence”):

> 10 studier i metaanalysen: Godt (A)
5-9 studier: Acceptabelt (B)
<5 studier: Svagt/skal nedgraderes (C)*

Enighed i studierne (konsistens / heterogenitet):




o Signifikant = ingen nedgradering: Hvis den samlede effekt ikke rgrer nullinjen (dvs. 95% Cl ligger
helt pa én side i et forest plot, der er standardmetoden til grafisk visning af resultaterne af en
metaanalyse)

o lkke statistisk signifikant effekt = nedgrader: Hvis whiskers (95% Cl) rgrer nullinjen eller krydser

e Inkonsistens = nedgrader: Hvis studierne peger i helt forskellige retninger

Heraf vil studiernes evidens afspejles pa folgende made:

Vurderingen fglger en fremgangsmade, hvor en metaanalyse eller et systematisk review som udgangspunkt
betragtes som A-kvalitet. Er alle kriterier for at opna A-kvalitet opnaet, forbliver studiet i denne kvalitetsklasse.

A — Meget hgj kvalitet: Ved denne vurdering betragtes effekt palidelig i sddan et omfang, at man ikke forventer
at ny forskning vil finde anden effekt. Alle kriterier skal opfyldes.

e 210 studier

e Ensretning i studierne

e Effekt er signifikant (ingen kryds over nullinje)
Bliver alle kriterie for A-klassen ikke opfyldt, skal studiet nedgraderet. Herefter skal det vurderet, om det kriterie,
der ikke opfylder A-klassen, opfylder det tilsvarende kriterie i B-klassen. Ved hver nedgradering, skal studies
gennemgas ud fra den nedgraderede klasses kriterier, for at vurdere om det skal nedgraderes yderligere eller
ej.

*B — Hgj kvalitet: Ved denne vurdering betragtes effekt palidelig i sddan et omfang, at man forventer at ny
forskning kan have en lille, men ikke betydelig effekt. Bliver det kriterie, der ikke er opfyldt for at opna en A-
klasse vurdering opfyldt i B-klasse kriterier, bliver studiet vurderet til at have B-kvalitet. Let heterogenitet ma
ikke overstiges. 1-3 kriterier skal opfyldes.

e 5-9studier

e Let heterogenitet

e Clerteet pa at rgrer nullinjen, men uden helt at ramme
Hvis heterogenitet er st@grre end let eller andre kriterie for B-klassen ikke opfyldes, nedgraderes studiet til C-
kvalitet og studiet skal derefter genvurderes i denne klasse.

*C — Moderat kvalitet: Ved denne vurdering betragtes effekt palidelig i sadan et omfang, at man forventer at ny
forskning kan have en moderat betydning for den preaecise effekt, hvor heterogenitet i studier eller om der findes
signifikant effekt kan variere. Hvis substantiel heterogenitet overstiges, er det et afggrende kriterie, at der er
signifikant effekt. Afhaengigt af kombinationen skal 1-2 kriterier skal opfyldes. Hvis 2 kriterier skal sameksistere,
er kombinationsmulighederne fglgende: 1) <5 studier + moderat/substantiel heterogenitet eller 2) moderat eller
substantiel heterogenitet + ikke statistisk signifikant. Andre kombinationer nedgraderes til D-kvalitet (se
kombinationer, der nedgraderes nedenfor).

e <5 studier
e Moderat/substantiel heterogenitet eller hgj heterogenitet, men med signifikant effekt
e Effekten er ikke statistisk signifikant



*D — Modsigende/lav kvalitet: Ved denne vurdering betragtes effekt palidelig i sddan et omfang, at man
forventer at ny forskning kan have en vaesentlig betydning for den preaecise effekt, hvor heterogenitet i studier
eller om der findes signifikant effekt kan aendres. Hvis ét kriterie opfyldes, vurderes studiet til D-kvalitet.

e <5 studier kombineret med 1) hgj heterogenitet, uafhangigt af signifikant effekt eller 2) Ikke
statistisk signifikant effekt

e Hgj heterogenitet kombineret med 1) <5 studier eller 2) ikke statistisk signifikant effekt.

e Effekten er ikke statistisk signifikant kombineret med 1) <5 studier eller 2) hgj heterogenitet (Bilag
1: Dataekstraktion og logf@ring)

45,20

Samlet vurdering: 14 geriatriske tilstande

Raske

Samlet vurdering: ADEQUATE /ADEQUATE/ADEQUATE (Kvalitetsvurdering) / Moderat evidens (C)

Kvalitetsvurdering: Tilstraekkelig metodisk kvalitet; ADEQUATE (61, 81, 911.

Vurdering af evidens (funktionelle outcomes): C — moderat evidens. Der er konsistent evidens for forbedring

af muskelstyrke ved styrketraening hos raske zeldre, szerligt ved power-orienterede styrketraeningsprotokoller
is9]. Funktionelle forbedringer (Short Physical Performance Battery, Timed Up and Go, Rejse-seette-sig-test,
gangtests) ses, men effekterne er generelt sma og praeget af heterogenitet (1, 1. Evidensen for effekt pa
balance- og faldrelaterede er svag og utilstrakkelig til sikre konklusioner (su.

Sarkopeni

Samlet vurdering: ADEQUATE/ADEQUATE/GOOD (Kvalitetsvurdering) / Moderat-hgj evidens (B)

Kvalitetsvurdering: Tilstreekkelig til hgj metodisk kvalitet; ADEQUATE (s7, 1011, GOOD [96].
Vurdering af evidens (funktionelle outcomes): B — moderat-hgj evidens. Funktionelle outcomes (rejse-szette-

sig-test, ganghastighed, Timed Up and Go) viser overordnet bedst og mest konsistent forbedring, nar
styrketraening kombineres med balance eller aerob traening (effekt ses bade med og uden tilfgjelse af
ernzering), mens ren styrketraening har mere variabel effekt pa funktion. Styrkerelaterede outcomes
(hadndgrebsstyrke/knaeekstensionsstyrke) forbedres derimod konsistent og med moderat til hgj evidens pa

tveers (87, 96, 101].



Overveaegt og sarkopen fedme

Samlet vurdering: GOOD/ADEQUATE/ADEQUATE (Kvalitetsvurdering) / Moderat-hgj evidens (C)

Kvalitetsvurdering: Tilstreekkelig metodisk kvalitet; GOOD (91, ADEQUATE (90, 108].
Vurdering af evidens (funktionelle outcomes): C — moderat-hgj evidens. Der er overordnet positiv retning for

funktionelle outcomes (handgrebsstyrke, rejse-saette-sig-test, ganghastighed og Timed Up and Go i én
metaanalyse), men der bruges forskellige mal (ikke samme tests pa tvaers af metaanalyserne), og én
metaanalyse (s viser primaert effekt via komposit-score (Short Physical Performance Battery, der samler flere
test i én - se hvilke jf. Definitioner), hvor deltestene i denne ikke viser selvstaendige effekter, med en enkelt
undtagelse i én deltest af balance (etbensstand-test). De mest robuste og direkte funktionelle outcomes i ses
for handgrebsstyrke (90, 108) 0g rejse-saette-sig-test s31, mens Timed Up and Go primaert understgttes af to
studier 89, 108], der ikke viser selvstaendige signifikante effekter i hverken gangtest, Timed Up and Go, rejse-
saette-sig-test eller handgrebsstyrke (89-90, 108].

Hjertesygdomme og sygdomme i kredslgbet

Samlet vurdering: POOR/POOR (Kvalitetsvurdering) / Moderat—hgj evidens (C)
Kvalitetsvurdering: Lav metodisk kvalitet; POOR (97, 115].

Vurdering af evidens (funktionelle outcomes): C — moderat—hgj evidens. Begge metaanalyser viser

forbedringer i aerob kapacitet/gangrelaterede mal og livskvalitet ved traening, men der er heterogenitet og
effekt pa aerob kapacitet malet med forskellige tests (en gangtest og VO,max), hvor der opstar uenighed om
effekt for isoleret styrketraening, aerob traening og kombineret aerob- og styrketraening. Yderligere er der
mangelfuld rapportering af styrketraeningsdosis (antal seet og gentagelser af gvelser, progression,
muskelgrupper) 197, 115].

Demens og mild kognitiv sveekkelse (MCI)

Samlet vurdering: ADEQUATE/POOR (Kvalitetsvurdering) / moderat evidens (C)
Kvalitetsvurdering: Lav-tilstraekkelig metodisk kvalitet; ADEQUATE (1121, POOR (71.
Vurdering af evidens (funktionelle outcomes): C — moderat evidens. Den ene metaanalyse viser signifikante

forbedringer i flere funktionelle outcomes (Timed Up and Go, ganghastighed, handgrebsstyrke, rejse-saette-
sig-test), men heterogeniteten er hgj for flere ngglemal og Short Physical Performance Battery er ikke statistisk
signifikant 1z). Det andet bidrager med signifikant forbedring i handgrebsstyrke, men flere centrale
funktionelle outcomes er ikke rapporteret som entydige, samlede resultater i metaanalysen, og der er fa
personer i de studier, der malet effekt pa hangrebsstyrke (4 studier med total n = 73 personer), hvilket samlet
reducerer sikkerheden 7.



Diabetes

Samlet vurdering: POOR (Kvalitetsvurdering) / Svag evidens (D)
Kvalitetsvurdering: Lav metodisk kvalitet; POOR iss).
Vurdering af evidens (funktionelle outcomes): D — svag evidens. Muskelstyrke forbedres signifikant og er

klinisk relevant for underekstremitet, men ikke for overekstremitet. Dog begraenser den ekstremt hgje
heterogenitet og manglende funktionelle outcomes sikkerheden, og den kliniske generaliserbarhed af
resultaterne ss.

Kroniske nyresygdomme

Samlet vurdering: POOR (Kvalitetsvurdering) / Moderat evidens (C)
Kvalitetsvurdering: Lav metodisk kvalitet; POOR 42].

Vurdering af evidens (funktionelle outcomes): C — moderat evidens. Der ses signifikante forbedringer i

ganghastighed og handgrebsstyrke, men evidensen svaekkes af fa studier, substantiel heterogenitet og
mangelfuld rapportering af traeningsfrekvens, intensitet, volumen og progression. Evidensgrundlaget tillader
derfor ikke praecise eller sikre anbefalinger om styrketraeningsdosering ved kronisk nyresygdom (4z].

Osteoporose

Samlet vurdering: POOR (Kvalitetsvurdering) / Moderat evidens (C)
Kvalitetsvurdering: Lav metodisk kvalitet; POOR [us).
Vurdering af evidens (funktionelle outcomes): C — moderat evidens. Der er signifikante forbedringer i

knogletzethed, saerligt for hele hoften, men hgj heterogenitet for gvrige knoglemal (laenderyggen og
larbenshalsen) og fravaer af funktionelle outcomes reducerer den samlede sikkerhed og kliniske overfgrbarhed

[116].
Artrose

Samlet vurdering: GOOD/POOR (Kvalitetsvurdering) / Moderat-hgj evidens (C)
Kvalitetsvurdering: Tilstreekkelig metodisk kvalitet; GOOD (991; POOR (s3].
Vurdering af evidens (funktionelle outcomes): C — moderat-hgj evidens. Der er konsistent evidens for

smertereduktion ved skuldersmerter, mens smerter og funktionelle forbedringer (patientrapporteret
funktionsnedseettelse) ved knaeartrose er dokumenteret, men praeget af hgj heterogenitet og lav effekt.
Funktionelle data mangler for skuldersmerter, hvilket begraenser den samlede vurdering af funktion pa tveers
af artroseomrader [¢3, 9.

Kronisk obstruktiv lungesygdom (KOL)

Samlet vurdering: GOOD (Kvalitetsvurdering) / Hgj evidens (B)
Kvalitetsvurdering: Hgj metodisk kvalitet; GOOD (s41.
Vurdering af evidens (funktionelle outcomes): B — hgj evidens. Der er konsistent evidens for forbedring af

muskelstyrke i overekstremiteterne, men ingen dokumentation for funktionelle outcomes, og det samlede
evidensgrundlag begraenses af relativt fa studier pr. outcome og heterogene traeningsprotokoller (s41.



Risiko for fald
Samlet vurdering: ADEQUATE/ADEQUATE /ADEQUATE (Kvalitetsvurdering) / Moderat evidens (C)

Kvalitetsvurdering: Tilstraekkelig metodisk kvalitet; ADEQUATE (72, 6s, 46]

Vurdering af evidens (funktionelle outcomes): C — moderat evidens. Der er tegn pa funktionelle forbedringer
(Timed Up and Go og ganghastighed) ved okklusionstraning+lavintens styrketraning, men med hgj
heterogenitet. Reaktiv balancetraening viser mere konsistente, opgave-specifikke forbedringer i reaktiv

balance (lav—-moderat evidens) end gangtraening uden mekaniske posturale forstyrrelser, mens evidensen for
reduktion i faktiske fald ved styrketraening alene er meget lav og uden signifikant effekt (72, ss, 461.

Skrgbelighed

Samlet vurdering: ADEQUATE/GOOD/GOOD (Kvalitetsvurdering) / Moderat evidens (C)

Kvalitetsvurdering: Moderat-hgj metodisk kvalitet; ADEQUATE (741, GOOD (82, 102].

Vurdering af evidens (funktionelle outcomes): C — moderat evidens. Der ses mest konsistente forbedringer i
Rejse-seette-sig-test, mens ganghastighed og Timed Up and Go er mere variable og ofte ikke statistisk
signifikante i samlede analyser 74, 821. Multikomponent traening (kombination af to eller flere af fglgende: aerob

traening, balancetraning, fleksibilitetstraning, mind-body traening (pilates, yoga mv.), styrketraening, udstraek
(statisk eller isometrisk) kan reducere skrgbelighed og i enkelte analyser forbedre selvhjulpenhed og
livskvalitet, men evidensen er overvejende lav [0z

Mobilitetsbegreensning

Samlet vurdering: POOR (Kvalitetsvurdering) / Hgj evidens (B)

Kvalitetsvurdering: Lav metodisk kvalitet; POOR is4].

Vurdering af evidens (funktionelle outcomes): B — hgj evidens. Flere funktionelle outcomes (selvhjulpenhed,
handgrebsstyrke, rejse-saette-sig-test og Timed Up and Go) viser signifikante forbedringer med lav

heterogenitet, men evidensen er begraenset af fa (men store) studier, lav kvalitet og utilstraekkelig
rapportering af treeningsdosis. Samlet reduceres sikkerheden for kliniske konklusioner (s41.

Multisygdom: Osteosarkopenisk overvaegt

Samlet vurdering: ADEQUATE/ADEQUATE (Kvalitetsvurdering) / Svag evidens (D)
Kvalitetsvurdering: Tilstraekkelig metodisk kvalitet; ADEQUATE (75, 1111.
Vurdering af evidens (funktionelle outcomes): D — svag evidens. Enkeltstaende forbedringer i funktionel

styrke (rejse-saette-sig-test) ses, men med hgj heterogenitet og centrale funktionelle outcomes
(ganghastighed, Timed Up and Go, handgrebsstyrke) er inkonsistente, og mangelfuld rapportering af
intensitet, volumen og progression begraenser sikkerheden og den kliniske generaliserbarhed (75, 1111.



Protokol

Fysioterapeutisk anbefaling til styrketraening som behandling af udvalgte geriatriske tilstande

Baggrund: Den demografiske udvikling betyder, at andelen af personer over 80 ar forventes at mere end
fordobles frem mod 2053 [¢]. Dette gger risikoen for sygdomsbyrde, tab af funktionsevne og stgrre pres pa
sundheds- og plejesektoren [:3-151. Aldringsprocessen medfgrer fysiologiske eendringer sasom tab af
muskelmasse og styrke, hvilket gger sarbarhed, risiko for fald og tab af selvhjulpenhed. Forskning har dog vist,
at styrketraening kan have en markant positiv effekt pa aldre menneskers funktion, mobilitet og livskvalitet [s,
22]. Fragala et al. udarbejdede i 2019 et omfattende position statement om styrketraening for zldre (8], men der
mangler nyere, retningsgivende anbefalinger malrettet fysioterapeuter, saerligt i en dansk kontekst [171.

Formal: Systematiske reviews og metaanalyser blev gennemgaet med formal at samle og vurdere evidens om
styrketraening til ldre med og uden geriatriske sygdomme. Resultaterne skal danne grundlag for en
fysioterapeutisk anbefaling, der giver konkrete veerktgjer og retningslinjer for praksis.

PICO:

e Population: £ldre 260 ar, inkl. grupper med og uden forskellige geriatriske sygdomme.

e Intervention: Styrketraening alene eller kombineret med andre traeningsformer.

e Comparator: Sammenligningsgrundlaget holdes abent. Det afggrende er, at effekt at
styrketreening kan vurderes; herunder sammenlignes bl.a. styrketraening med andre eller samtidige
interventioner, kontrolgrupper af vanlig livsfgrsel, passive eller almindelig pleje eller
sammenligning mellem forskellige typer af styrketraening/intensitet mv.

e Outcomes: Funktionstab hos aldre mennesker behandles. Qutcomes males i: muskelstyrke,

funktionsevne, fysisk funktion, mobilitet, fald, livskvalitet og sygdomsspecifikke, funktionelle
outcomes.

1. Hvilken evidens findes i systematiske reviews og metaanalyser for effekten af styrketraening pa
funktionsevne, fysisk funktion, mobilitet, fald livskvalitet og sygdomsspecifikke, funktionelle
outcomes hos xldre med udvalgte geriatriske sygdomme?

2. Hvordan kan denne viden omszettes til fysioterapeutiske anbefalinger, herunder i forhold til
individualisering og sygdomsspecifik tilpasning?



Inklusionskriterier

e Studietype: Systematiske reviews og metaanalyser

e Population: £ldre (260 ar), bade raske og med geriatriske tilstande (fx raske, sarkopeni, overvaegt
og sarkopen fedme, hjertesygdomme og sygdomme i kredslgbet, demens og mild kognitiv
svaekkelse (MCI), diabetes, kroniske nyresygdomme, osteoporose, artrose, kronisk obstruktiv
lungesygdom (KOL), risiko for fald, skrgbelighed, mobilitetsbegraensning og multisygdom:
osteosarkopenisk overvaegt)

e Intervention: Styrketraening, alene eller kombineret med anden traening

e Outcomes: Muskelstyrke, funktionsevne, mobilitet, fald, livskvalitet, sygdomsspecifikke outcomes

e Sprog: Engelsk og skandinaviske sprog

e Tidsramme: 2015 — 2025 (spgning foretaget i oktober 2025)

Eksklusionskriterier

e Narrative oversigter eller ikke-systematiske reviews

e Studier med yngre populationer (<60 ar), medmindre data er rapporteret szerskilt for aeldre

e Interventioner uden styrketraeningselement

e Effekt af styrketraening kan ikke vurderes som enten enkeltstaende intervention eller i
kombination af anden intervention

e Outcomes males pa biomarkgrer eller anden maleenhed, der ikke kan anvendes i praksis, i den
gaengse fysioterapeutiske klinik

e Databaser: PubMed, Cochrane Library, PEDro

e Supplerende s@gning i reference- og citationslister

e Sggestreng vil kombinere MeSH-termer og fritekstsggning: “resistance training” OR “strength
training” AND “older adults” OR “elderly” AND “systematic review” OR “meta-analysis” (se fuld
s@gning jf. bilag 1: S@gestrenge)

e Screening i to faser (titel/abstract, derefter fuldtekst) udfgrt af to uafhaengige reviewere

e Uenigheder Igses ved diskussion eller, i sidste ende, en af metodevejledernes vurdering

e Dokumentation af udvaelgelsesprocessen kan ses i PRISMA-flowdiagram (jf. Metode) samt i bilag
(jf. bilag 1).

Standardiseret skema (Excel): Reference; Ar; Studietype; Antal inkluderede primaerstudier; Population;
Intervention; Comparator; Outcomes; Hovedresultater; Konklusion; Kvalitetsvurdering; Kommentarer/Noter;
DOI; Vurdering af evidens



8. Kvalitetsvurdering
Kvaliteten og troveerdigheden af de inkluderede studier vurderes ud fra en pragmatisk screening. Studier far ét
point for hver af fglgende:

Har studiet en publiceret protokol: Studiet skal henvise til en protokol, der skal kunne findes online.

Er der foretaget risk of bias / ROB2: Disse to er de metodiske kvalitetsvurderinger, der er fokuseret pa. Andre
vurderingsveerktgjer vurderes lavere i metodisk kvalitet, hvorfor studier med andre veerktgjer er blevet
nedgraderet.

GRADE: Studiet skal tydeligt have lavet en GRADE.

Tilstraekkeligt antal studier i til at drage en reel konklusion: Skal indeholde >10 studier.

9. Dataanalyse og syntese
Resultaterne, opdelt efter en reekke udvalgte geriatriske tilstande og outcomes.

Sammenligning af evidensstyrke og konsistens pa tveers af systematiske reviews og metaanalyser.

10. Etiske overvejelser
Ingen etisk godkendelse pakraevet, da dette er sekundaerforskning. Alle inkluderede kilder vil blive korrekt
citeret.

11. Tidsplan
August 2025 — marts 2026.

12. Formidling og publikation
Resultaterne vil blive publiceret som en faglig anbefaling fra Dansk Selskab for Fysioterapi i Gerontologi og
Geriatri samt i et peer-reviewet tidsskrift.
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