SBU:s upplysningstjanst svarar pa avgransade fragor. Svaret bygger inte pa en systematisk
litteraturoversikt utford av SBU. Darfor kan resultaten av litteratursékningen vara ofullstandiga.
Risken for systematiska fel i primarstudier har inte bedémts. Detta svar har tagits fram av SBU:s
kansli och har inte granskats av SBU:s namnd.

Svar fran SBU:s upplysningstjanst nr ut201933 e Diarienummer: SBU2019/354 ¢ Datum: 15 november 2019

Helkropps-vibrationsbehandling hos
personer med benskorhet och forhojd
frakturrisk

Benskorhet ar vanligt hos dldre och framfor allt hos postmenopausala kvinnor,
det vill sdga kvinnor som genomgatt klimakteriet. Helkropps-
vibrationsbehandling (WBV, whole body vibration therapy) innebar att den som
far behandling star pa en vibrationsplatta. Behandlingen kan ges en eller flera
ganger i veckan, ofta under en langre tidsperiod. Den tdnkta mekanismen ar att
WABYV ska bidra till att bygga upp och starka skelettet pa ett liknande satt som
annan traning. Andra tankbara effekter av vibrationsbehandling ar férbattrad
muskelstyrka, balans och mobilitet, vilket kan minska risken for fall for personer
som har benskoérhet eller forhojd frakturrisk.

Fraga

Vilka vetenskapliga studier finns det som undersokt effekter av
vibrationsbehandling for personer med benskodrhet och &ldre personer med
forhojd frakturrisk?

Fragestallare: Forskare och fysioterapeut, Region Stockholm

Sammanfattning

SBU:s upplysningstjanst har efter litteratursokning och kvalitetsgranskning av
systematiska oversikter inkluderat fem systematiska oversikter i svaret.

Fyra av oversikterna fokuserade pa personer 50 ar eller aldre. Tre av dessa
rapporterade funktionella utfall och forfattarna drog slutsatsen att Helkropps-
vibrationsbehandling (WBV, whole body vibration therapy) méjligen ger en
forbattring i benmuskelstyrka, balans och mobilitet for denna grupp, men att
resultaten bor tolkas med forsiktighet eftersom det ar svart att atskilja effekten av
WBYV och de andra traningsmoment som ofta forekom samtidigt. Tva av dessa
Oversikter rapporterade &ndringar i bentathet (BMD, bone mineral density) hos
aldre, varav forfattarna till den ena 6versikten skrev att det finns visst beldgg for
att WBV mojligen kan ge forbattringar i bentéthet hos aldre medan forfattarna till
den andra versikten drog slutsatsen att WBYV inte har nagon effekt pa bentathet
hos &ldre kvinnor. Primarutfallet i en 6versikt var fall och fall-relaterade utfall, dar
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forfattarna drog slutsatsen att WBV kan forebygga fall hos &ldre, men att det
behovs fler studier for att bedoma effekten pa fall-relaterade frakturer.

En av de fem inkluderade 6versikterna fokuserade pa postmenopausala kvinnor.
Forfattarna till denna dversikt drog slutsatsen att WBYV kanske kan ge en liten
men statistiskt signifikant forbattring i bentathet i landryggen, men inte pa andra
stéallen, for denna grupp.

Forfattarnas slutsatser har inte analyserats utifran svenska forhallanden.

SBU har inte tagit stallning i sakfragan eftersom vi inte har bedomt risken for
systematiska fel i priméarstudier och inte heller har vagt samman resultaten eller
bedomt graden av vetenskaplig tillforlitlighet. Har redovisar vi darfor endast
forfattarnas slutsatser fran systematiska 6versikter som bedéms ha lag eller
mattlig risk for systematiska fel.
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Bakgrund

Osteoporos eller benskdrhet ar en systemisk skelettsjukdom som k&nnetecknas av
lag bentathet (BMD, bone mineral density) och férsvagning av benvéavnadens
uppbyggnad, vilket leder till minskad hallfasthet och 6kad risk for frakturer i
bland annat hoft, rygg och handled. Benskorhet ar aldersrelaterat och vanligast
hos postmenopausala kvinnor, det vill sdga kvinnor som genomgatt klimakteriet.

Viktbarande- och resistanstréning &r traningsformer som bidrar till att bygga upp
och stérka skelettet men denna typ av traning &r inte lamplig for tillexempel dldre
och skora manniskor. Forskning pa djur har visat att vibrationer kan stimulera
tillvaxt i benvavnader och helkropps-vibrationsbehandling (WBYV whole body
vibration therapy) anses darfor vara en metod som kan forstarka skelettet aven hos
manniskor.

Vibrationsplattor har anvants och studerats inom idrottsmedicin for sina
potentiellt prestationshéjande effekter. WBV anses potentiellt kunna ha
gynnsamma effekter dven pa styrka, balans och mobilitet, vilket kan forebygga
fall och fallskador hos &ldre och benskéra personer.

WBV-behandling ges oftast genom att en person star pa en vibrerande platta
placerad pa golvet och stodjer sig samtidigt mot en hog bygel. Vibrationsplattorna
kan skaka vertikalt eller horisontellt med sidledes eller roterande vibrationer.
Behandlingen kan ges en eller flera ganger i veckan over flera veckor eller
manader. Vibrationer levereras oftast som korta impulser under en del av tiden
som patienten st pa vibrationsplattan. Vibrationsmomentet kan kombineras med
traningsovningar under den tid som personen star pa vibrationsplattan.

Avgransningar

Vi har gjort systematiska sokningar (se avsnittet Litteratursékning) i databaserna
PubMed, Embase, Cochrane Library, Medline och Cinahl i samband med att SBU
har tagit fram kunskapsunderlag till uppdateringen av de nationella riktlinjerna fér
rérelseorganens sjukdomar. Den senaste sokningen utfordes i april ar 2019.

Vi har formulerat fragan enligt féljande PICO:

e Population: Personer med benskdrhet och/eller har forhojd frakturrisk:
— personer med aldersrelaterad osteoporos eller osteopeni;
— é&ldre, genomsnittsaldern 60+ ar; eller
— postmenopausala kvinnor.
— exkluderade: populationer med neurologiska sjukdomar? (t.ex. Parkinsons
och stroke)

LPICO ér en forkortning for patient/population/problem, intervention/index test, comparison/control
(jamforelseintervention) och outcome (utfallsmatt).
2 Populationen beskrivs i ett tidigare upplysningstjinstsvar om effekten av vibrationsplattor fér patienter med

neurologisk sjukdom (https://www.sbu.se/vibrationsplatta ).
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e Intervention: Vibrationsbehandling

e Control: Adekvat kontrollbetingelse enligt éversiktsforfattarna (t.ex. ingen
eller annan behandling)

e QOutcome: Bentédthet (BMD), muskelstyrka, balans, mobilitet
— fall och fraktur
— bieffekter

For att vi skulle inkludera en artikel i svaret kravde vi att den var publicerad pa
engelska eller ett av de nordiska spraken.

Litteratursokningen har begréansats till systematiska Gversikter fran ar 2010 och
senare.

Resultat fran sokningen

Litteratursdkningen genererade totalt 5 301 artikelsammanfattningar (abstrakt). En
projektledare pa SBU laste alla artikelsammanfattningar och bedémde att 16
kunde vara relevanta. Ytterligare fyra dversikter identifierades i en kartlaggning
av systematiska oversikter fran sokningen som beddms ha hog risk for
systematiska fel [1]. Totalt 20 artiklar lastes i fulltext av projektledaren. En
systematisk dversikt bedomdes inte vara relevant for fragestallningen och
exkluderades [2]. Nitton systematiska 6versikter bedémes relevanta for
fragestallning och dessa kvalitetsgranskades. Sex systematiska éversikter
bedémdes ha tillrackligt god kvalitet. En av dessa exkluderades dock da alla
inkluderade primarstudier aterfanns i systematiska éversikter av senare datum [3].
| svaret ingar saledes fem systematiska dversikter.

Beddmning av risk for systematiska fel

Under genomférandet av en systematisk dversikt finns det risk for att resultatet
blir snedvridet pd grund av brister i avgransning, litteraturgenomgang och
hantering av resultaten. Det ar darfor viktigt att granska metoden i en systematisk
oversikt. Projektledaren beddémde risken for systematiska fel i dversikterna med
stod av de fragor som finns beskrivna i AMSTAR granskningsmall [4] utifran sex
delsteg (detaljerad beskrivning aterges i Bilaga Granskningsmall for att
oversiktligt bedoma risken for snedvridning/systematiska fel hos systematiska
oversikter). Dessa delsteg ar: 1) Fragestallning och litteratursokning, 2)
Relevansbedémning, 3) Kvalitetsbedomning och datapresentation av ingaende
studier, 4) Sammanvégning och analys, 5) Evidensgradering och slutsatser samt 6)
Transparent dokumentering. Om Oversikten inte uppfyllde kraven i ett steg
beddmdes den inte vidare for efterfoljande steg.

Systematiska dversikter med lag eller mattlig risk for systematiska fel beskrivs i
text och tabell. De dversikter som bedéms ha hog risk for systematiska fel
presenteras inte i text och tabell eftersom risken for att resultaten &r missvisande
beddms vara for hog.
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Systematiska oversikter

SBU:s upplysningstjanst inkluderade fem systematiska 6versikter, publicerade
mellan ar 2011 och ar 2017, med lag eller mattlig risk for systematiska fel [5-9] i
svaret (Tabell 1).

Oversikterna inkluderade var for sig 13 till 20 primarstudier och beskriver
sammanlagt 33 primarstudier, varav 28 ar RCT:er, som &r relevanta for
fragestallningen. Enligt de flesta av dversiktsforfattarna forekom resultat fran
samma studier i flera publikationer. De flesta Oversiktsforfattarna bedomde att
studiekvaliteten och skillnader i behandlingsutféranden begransade tolkningen av
resultaten.

En Gversikt utvarderade studier som rekryterat kvinnor som genomgatt
klimakteriet [8], och de resterande fyra inkluderade studier som rekryterat
personer 50 ar eller aldre [5-7,9]. Medelalder i samtliga studier var dver 60 ar om
inte populationen var postmenopausala kvinnor.

WBYV-studierna som utvarderades varade fran 4 veckor till 18 manader.
Traningsutférande for WBYV varierade mycket, bade vad géller
vibrationssessionernas langd och hur ofta de gavs samt apparaturens installningar
(frekvens, amplitud och acceleration av vibrationerna, samt om vibrationerna
levererades horisontellt, vertikalt eller roterande). Deltagare fick som regel
behandlingen staende pa en vibrerande plattform, men i minst en studie
levererades vibrationerna till personer i sittande stéllning.

Kontrollgrupperna fick oftast ingen behandling. WBV var inte den enda
skillnaden mellan behandlingar i kontroll och interventionsgrupper i flera studier
(t.ex. traningen kunde vara obalanserad mellan grupperna). | flera dversikter
jamfordes WBV mot traning.

Fyra 6versikter sammanstéllde resultat for effekten av WBV pa bentéthet [5,7-9].
Resultat sasmmanstalldes for balans och mobilitet i tva dversikter [6,9], tva
redovisade resultat for styrka [7,9], och tva redovisade effekten pa fall [5,6] varav
en som primarutfall [5].

Jepsen och medarbetare publicerade ar 2017 en systematisk Gversikt om
effekterna av helkroppsvibrationsterapi med konstant vibrationsfrekvens pa fall
och frakturer samt benmarkdrer och benstruktur (t.ex. BMD) som sekundart
effektmatt hos personer 50 ar eller aldre utan kanda diagnoser forutom osteoporos
[5]. Forfattarna drog slutsatsen att WBY mojligen minskar fallrisken men har
ingen effekt pa benmarkorer eller benstruktur. Oversikten bedéms ha lag till
mattlig risk for systematiska fel. Forfattarna inkluderade 14 randomiserade
kontrollerade studier i 6versikten som rekryterade mellan 42 och 710 deltagare
(15 artiklar, n=1 839). Nio av studierna rekryterade bara kvinnor (n=1 334), varav
deltagare hade osteoporos i en studie (n=50), osteopeni i en studie (n=42) och
postmenopausala kvinnor i tva studier (n=117). Deltagarnas genomsnittsalder var
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74 ar och 90 procent var kvinnor. Tre av studierna genomférdes pa personer pa
sarskilda boenden (n=334). Fler storre valgjort studier om effekten pa
fallrelaterade frakturer behovs enligt forfattarna.

Oliveira och medarbetare publicerade ar 2016 en systematisk éversikt om
effekterna av helkroppsvibrationsterapi med konstant vibrationsfrekvens pa BMD
hos postmenopausala kvinnor, dar behandling givits under en period pa minst sex
manader [8]. Den Gvergripande slutsatsen var att WBV inte hade effekt pA BMD i
nagon av de undersdka kroppsdelarna (landrygg, hoft, radius, eller tibia) hos
postmenopausala kvinnor. Forfattarna gjorde dven en sensitivitetsanalys dar man
tog bort studierna med hog risk for snedvridning. Dessa analyser visade en liten
forbattring pa bentathet i landryggen men inte pa andra kroppsdelar. Forfattarna
inkluderade 17 studier i Oversikten, varav 15 ingick i metaanalysen. Forfattarna
beddmde att fyra av studierna som ingick i metaanalysen hade hog metodologisk
kvalitet. Studierna rekryterade mellan 28 och 596 deltagare (n=1 833) och
studiedeltagarnas genomsnittsaldern i de inkluderade studierna var mellan 53 och
82 ar. En del av studiepopulationen hade osteoporos eller osteopeni i nio av
studierna; benstatus angavs inte i sju av studierna. Totalt rapporterades 55
odnskade handelser som var lindriga och évergaende i underlaget (3 % av totala
populationen). Oversikten var vél genomford, men pa grund av ett stort antal
sensitivitets- och subgruppsanalyser 6kar risken for slumpvisa fynd varfor dessa
resultat bor tolkas med forsiktighet.

Lam och medarbetare publicerade ar 2012 en systematisk éversikt om effekterna
av helkroppsvibrationsterapi, som givits under en period av minst sex manader, pa
balans, mobilitet och fallbenagenhet hos friska personer 50 ar eller dldre [6].
Forfattarna drog slutsatsen att WBV mojligen ger en forbattring i grundldggande
balans och mobilitet hos &ldre, sarskild bland de dldre och skéra. Oversikten
beddéms ha lag risk for systematiska fel. Forfattarna inkluderade 13 studier i
Oversikten, varav sex bedomdes vara av bra kvalitet. Studierna rekryterade mellan
24 och 220 deltagare (n=949) och genomsnittsaldern i de inkluderade studierna
var mellan 64 och 82 ar. Sju av studierna rekryterade bara kvinnor och totalt sett
var 76 procent av studiedeltagarna kvinnor. Tva av studierna genomfordes pa
personer pa sarskilda boenden (n=66). Ett fatal bieffekter som var lindriga och
dvergdende har rapporterats i underlaget. Skillnader i interventionens utforande
begrénsar mojligheten till att generalisera resultaten och fler studier av bra kvalitet
behovs enligt forfattarna.

Pollock och medarbetare publicerade ar 2012 en systematisk dversikt om
effekterna av upprepad helkroppsvibrationsterapi pa bentathet, balans, mobilitet
och styrka hos personer 50 ar eller aldre [9]. Studiepopulationen kunde ha
osteoporos, men hade inga neurologiska sjukdomar eller andra stérningar i
rorelseorganen. Resultaten redovisades narrativt och forfattarnas huvudsakliga
slutsats var att det fanns visst beldgg for att WBV kan ge forbattringar i styrka,
kraft, balans, mobilitet och bentithet. Oversikten bedéms ha lag risk for
systematiska fel. Forfattarna inkluderade totalt 28 publikationer av kliniska studier
varav 22 studier var randomiserade och fyra studier var icke-randomiserade
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kontrollerade studier, en studie var en crossoverstudie och en studie saknade
kontrollgrupp. Forfattarna angav nar publikationer kom fran samma forskargrupp,
men var inte tydliga med nér flera artiklar beskrev samma studie. Metodologiska
kvaliteten bedomdes som hdg i 15 och mattlig i 10 artiklar. I hélften av studierna
var WBYV inte den enda skillnaden mellan interventionsgrupperna och
kontrollgrupperna, darfor redovisade forfattarna resultaten for studier med
obalanserade kontrollgrupper separat fran de balanserade. Studierna rekryterade
mellan 24 och 220 deltagare och genomsnittsaldern i de inkluderade studierna var
mellan 57 och 82 ar. Studierna rekryterade endast kvinnor i 16 artiklar (troligen
14 studier), och 3 studier genomférdes i sarskilda boenden (n=179). Enligt
forfattarna ar WBV vl tolererade eftersom rapporterade bieffekter var fa och
lindriga. Forfattarna understryker dock att dessa resultat bor tolkas med
forsiktighet eftersom det ar svart att atskilja effekten av WBV och de andra
traningsmomenten som ofta gors samtidigt.

Lau och medarbetare publicerade ar 2011 en systematisk oversikt om effekterna
av helkroppsvibrationsterapi, givet under en period av minst sex manader, pa
bentathet och benmuskelstyrka hos personer 50 ar eller aldre utan patalad
sjukdom [7]. Forfattarna drog slutsatsen att WBV mdjligen ger en forbattring i
benmuskelstyrka men att deras resultat inte tyder pa effekt pA BMD hos éldre
kvinnor. Oversikten var val genomford. Forfattarna inkluderade 13 studier i
oversikten, varav kvaliteten bedomdes som hdg i en och mattlig i fyra. Studierna
rekryterade mellan 24 och 220 deltagare (n=896) och genomsnittsaldern i de
inkluderade studierna var mellan 58 och 82 ar. Sju studier rekryterade endast
kvinnor och totalt sett var 78 procent av studiedeltagare kvinnor (n=695).
Studiedeltagarna bodde minst delvis i sarskilda boenden i tva studier (n=63). Ett
fatal bieffekter som var lindriga och dvergaende rapporterades.

Tabell 1. Systematiska 6versikter med lag/mattlig risk fér systematiska fel/Table 1. Systematic
reviews with low/medium risk of bias

Included studies Population/Intervention Outcome
Jepsen et al (2017) [5]

14 RCTs Population: Effects (studies):
1 839 adults =50 years Falls (6)
Mean age 74 years Fractures (1)
90% women Bone parameters (as
82% living independently secondary outcomes, 8)
Intervention (studies): Sinusoidal WBV while standing on a
platform Adverse effects:
Type of vibrations: side-alternating (5) vertical (9) Not addressed

Frequency: 12.5 to 40 Hz
Magnitude: 21 g (11), <1x g (2)
PPD: 0.7 to 4.2 mm

Exposure:

1 to 7 sessions/week, 75 sec to 20 min exposure per
session

SBU — STATENS BEREDNING FOR MEDICINSK OCH SOCIAL UTVARDERING




VAR FRAN SBU:S UPPLYSNINGSTJANST NR ut201933

‘vl.elkropps-vibrationsbehandling 105 personer med benskorhet och forhojd frakturrisk
15 november 2019

Control (studies):

Continued daily activities (7), exercise or wellness therapy
(3), sham (2), no treatment (2)

Trial length:
6 weeks to 24 months

Authors' conclusions:

“WBV reduces fall rates but seems to have no overall effect on BMD or microarchitecture. The
impact of WBV on fractures requires further larger adequately powered studies.”

Oliveira et al (2016) [8]

17 RCTs Population: Effects (studies):

1 833 postmenopausal women, excluding secondary OP BMD (17) at lumbar spine (10
studies), total hip (6), femoral
neck (5), trochanter (3), ward’s
area (2), radius (3), tibia (4)

Adverse effects:

Mean ages 53 to 82.3 years
100% women
Intervention (studies):

Sinusoidal WBV training standing on a platform,

. . 6 studies reported that no
concurrent lower limb exercise (6) P

adverse effects were recorded.
Type of vibrations: Synchronous (8), side-alternating (8),

not reported (2) 7 studies reported transient

minor adverse effects including

Frequency 12 to 90 Hz pain in back or legs, dizziness,
Magnitude 0.1t0 10.9x g increased hypertension, itching
PPD: 0.7 to 12 mm legs, transient numbness in legs.
Exposure: 4 studies did not address

. . ffects.
1 to 7 sessions per week, 1 to 30 min exposure per adverse effects

session, cumulative dose 208 to 78000 min
Co-intervention (studies): Calcium (6), Alendronate (1)
Control (studies):

No activity (12), sham vibrations (1), walking (1), light
exercise and relaxation (2) no control (1)

Trial length:

Minimum 6 months, range 6 to 18 months

Authors' conclusions:

“Our primary analysis found no significant effects associated with the WBV compared to control
groups, either for the aBMD of the lumber spine, total hip, femoral neck, trochanter, and ward'’s
area, or for the vBMDt of the radius and tibia. However, when studies with low methodological
quality were withdrawn there was significant difference in the aBMD of the lumbar spine in favour of

the vibration, with an effect size of 0.004 g/cm?.”

Lam et al (2012) [6]

13 RCTs Population: Effects (studies):
949 older adults without primary diagnosis Balance (10)
Mean ages 64.3 to 81.9 Functional mobility (8 total, 7
76.3% women with TUG)
2 studies conducted in nursing homes (n=66) ;‘;"“ risk (as secondary outcome,

Intervention:
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WBV, concurrent lower limb exercise (6)

Type of vibrations: synchronous (9), side-alternating
(5), not reported (1)

Frequency: 10 to 54 Hz
Acceleration: 0.1t0 10.9x g
Amplitude=0.05to 5 mm
Exposure:

1 to 5 sessions per week, 1 to 27 pulses per session,
pulse length 15 sec to 3 min

Co-interventions:
None reported
Control (studies):

Continued daily activities (1), balanced physical
therapy (1), sham (3), no treatment (6), balanced
vitamin D and calcium (1), unbalanced exercise (1)

Trial length:

6 weeks to 18 months

Adverse effects:

3 studies reported that no
adverse effects were recorded.

5 studies reported transient
minor adverse effects: knee
pain, erythema, oedema, itching
legs, headache, groin pain,
minor tingling in legs, muscle
soreness.

5 studies did not address
adverse effects.

Authors' conclusion:

“WBV may be effective in improving relatively basic balance ability and mobility among older adults,

particularly frailer ones. More good quality WBV trials are required.”

Pollock et al (2012) [9]

28 articles®:
22 RCTs
4 NRCTs

1 cross-over
study

1 uncontrolled
study

Population:

Participants over age 50 without know comorbidities
other than OP (approx. 1 571 participants)*

Mean ages 57.3 to 81.9 years

100% women in 16 articles

3 studies conducted in nursing homes (n=179)
Intervention (articles):

Repeated exposure to WBV, concurrent lower limb
exercise (15)

Vibrations delivered while seated (1), or standing (27)
Vibration orientation: rotational (14) or vertical (14)
Frequency: 10 to 54 Hz

Acceleration 0.02t0 5.09x g

PPD=0.05to 8 mm

Exposure: 1 to 5 sessions per week, session length 3 to
40 min total, 1 pulse per session lasting 3 to 10 min, or

3 to 6 pulses lasting 45 to 80 sec
Co-interventions: beyond exercise not discussed

Control:

Effects (well-controlled
studies/articles):

BMD (5) at lumbar spine (3),
hip/femoral neck (3), and
trochanter (1)

Strength (4)

Power (2)

Balance (6)

Functional mobility (4)
Adverse effects:

9 studies reported that no
adverse effects were recorded.

13 studies reported transient
minor adverse effects: knee
pain, erythema, oedema, itching
legs, headache, muscle
soreness.

6 studies did not address
adverse effects.

3 Some of the trials are reported in multiple articles according to some of the other review authors. While the
authors do indicate which articles come from the same research group, they do not clearly indicate which articles
stem from a single study. The authors appear to have avoided referring repeatedly to a single study in when
synthesizing the results.

4 Participants per study was estimated based on judgements made by the other review authors.
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Half of the studies did not have an appropriate control
group (WBV was not the only difference); subgroup
analyses on studies with balanced exposures in both
groups (well-controlled)

Trial length:

6 to 52 weeks

Authors' conclusions:

“There is some evidence supporting (the use of WBV) to improve strength, power, balance, mobility
and bone strength, but these findings should be interpreted with caution, due to the fact that in a
number of papers the effects of WBV cannot be separated from those of the additional exercises
performed.”

Lau et al (2011) [7]

13 RCTs (18 Population: Effects (studies):
articles) 896 adults over 50 years without primary diagnosis BMD at lumbar spine (5), total
Mean ages 57.3 to 81.9 hip (2), femoral neck (2),

78% women peripheral sites (2)

Leg strength (11) measured as
isometric knee extension
strength (3), dynamic knee

1 study conducted in nursing home (n=24), 1 in mixed
settings (n=39).

Intervention {studies): extension strength (3), isometric
WBY, delivered while sitting (1) or while standing on a leg extension (2), jumping height
platform (12), concurrent lower limb exercise (6) (3), and with the sit-to-stand
Vibration orientation not reported test (3)

Frequency 10 to 54 Hz Adverse effects:

Amplitude 0.05 to 8 mm 3 studies reported that no

Acceleration 0.05 t032.2 x g adverse effects were recorded.

5 studies reported transient
minor adverse effects: muscle
soreness, fatigue erythema,
oedema, itching legs, headache,
Co-interventions (studies): Alendronate (1), exercise  groin pain, minor tingling in legs,

Exposure:

1 to 7 sessions per week, 1 to 27 pulses per session
lasting 30 sec to 10 min each

(4) and knee pain that correlated
Control (studies): with pre-existing knee

No treatment (5), sham (2), unbalanced exercise (1),  cOnditions:

balanced exercise (4), balanced treatment with 5 studies did not address
alendronate (1) adverse effects.

Trial length:

6 weeks to 18 months

Authors' conclusions:

“Whole body vibration is beneficial for enhancing leg muscle strength among older adults. However,
the review suggests that WBV has no overall treatment effect on BMD in older women. No
randomized trial has examined the effects of WBV on bone mineral density in older men.”

SR = Systematic review; RCT = Randomised controlled trial; NRCT = Non-randomised controlled trial; MA =
Meta-analysis; BMD = Bone mineral density; aBMD = areal bone mineral denisty; vBMDt = trabecular
volumetric bone mineral density; WBV = Whole-body vibration; TUG = Timed-up-and-go test; OP =
Osteoporosis; PPD = Point to point displacement, measurement of vibration amplitude.
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SBU:s upplysningstjanst identifierade 13 dversikter med hdg risk for systematiska
fel och av det skélet finns inte resultat eller slutsatser beskrivna i text eller tabell i
svaret [1,10-22]. Av dessa, var det tre 6versikter som fokuserade pa eller
sérredovisade resultat for populationer med osteoporos eller osteopeni som inte
klarade kvalitetsgranskningen [10,14,20,21]. En av dessa dr en systematisk
kartlaggning av forskningsstudier om effekten av helkroppsvibrationstréaningar
hos kvinnor som har fétt osteoporos eller osteopeni efter att ha genomgatt
klimakteriet som publicerades ar 2016 [10]. Kartlaggningen identifierade tolv
studier som beskrivs narrativt av forfattarna utan syntes. Kartlaggningen ger en
overblick dver forskningsléget trots att studiernas risk for snedvridningen har inte
beddmts.

Projektgrupp

Detta svar ar sammanstéllt av Rebecca Silverstein (projektledare), Sara Fundell
(projektadministrator) samt Miriam Entesarian Matsson (produktsamordnare) vid
SBU.
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Litteratursokning

PubMed via NLM February 23, 2018

Title: Osteoporosis — Systematic Reviews

Search terms Items found

Population: Osteoporosis

1. "Osteoporosis"(Mesh) or "Osteoporotic Fractures"(Mesh) or "Bone Density"(Mesh) or "Hip 125278
Fractures"(Mesh) or "Spinal Fractures"(Mesh) or "Accidental Falls"(Mesh)

2. bone densit*(Title) or bone densit*(Other Term) or bone mineral densit*(Title) or bone mineral 79038
densit*(Other Term) or bone loss*(Title) or bone loss*(Other Term) or decalcification(Title) or
decalcification(Other Term) or fall(Title) or fall(Other Term) or falls(Title) or falls(Other Term) or
falling(Title) or falling (Other Term) or "accidental fall*"(Title) or "accidental fall*"(Other Term) or
"fragility fracture*"(Title) or "fragility fracture*"(Other Term) or "hip fracture*"(Title) or "hip
fracture*"(Other Term) or "femoral neck fracture*"(Title) or "femoral neck fracture*"(Other
Term) "trochanteric fracture*"(Title) or "trochanteric fracture*"(Other Term) or
"intertrochanteric fracture*"(Title) or "intertrochanteric fracture*"(Other Term) or
"subtrochanteric fracture*"(Title) or "subtrochanteric fracture*"(Other Term) or "osseous
densit*"(Title) or "osseous densit*"(Other Term) or osteoporo*(Title) or osteoporo*(Other term)
or osteopenia*(Title) or osteopenia*(Other Term) or spine fracture*(Title) or spine
fracture*(Other Term) or spinal fracture*(Title) or spinal fracture*(Other Term) or "slip and
fall"(Other Term) or "slip and fall"(Title) or "fall and slip"(Title) or "fall and slip"(Other Term) or
vertebra fracture*(Title) or vertebral fracture*(Title) or vertebra fracture*(Other Term) or
vertebral fracture*(Other Term)

3. 10R2 148366

4. ((bone densit*(Title/Abstract) or bone mineral densit*(Title/Abstract) or bone 32176
loss*(Title/Abstract) or decalcification(Title/Abstract) or fall(Title/Abstract) or falls(Title/Abstract)
or falling(Title/Abstract) or "accidental fall*"(Title/Abstract) or "fragility fracture*"(Title/Abstract)
or "hip fracture*"(Title/Abstract) or "femoral neck fracture*"(Title/Abstract) or "trochanteric
fracture*"(Title/Abstract) or "intertrochanteric fracture*"(Title/Abstract) or "subtrochanteric
fracture*"(Title/Abstract) or "osseous densit*"(Title/Abstract) or osteoporo*(Title/Abstract) or
osteopenia*(Title/Abstract) or spine fracture*(Title/Abstract) or spinal fracture*(Title/Abstract)
or "slip and fall"(Title/Abstract) or "fall and slip"(Title/Abstract) or vertebra
fracture*(Title/Abstract) or vertebral fracture*(Title/Abstract))) NOT medline(sb))

5. 30R4 169242
Study types: Systematic review

6. systematic(sb) 353687
Limits

7. ((animals (MeSH) NOT humans (MeSH)) OR (rat(Title/Abstract) OR rats(Title/Abstract) OR 5573846

mouse (Title/Abstract) OR mice (Title/Abstract) OR murine (Title/Abstract) OR rodent
(Title/Abstract) OR rodents (Title/Abstract) OR hamster (Title/Abstract) OR hamsters
(Title/Abstract) OR pig (Title/Abstract) OR pigs (Title/Abstract) OR pORcine (Title/Abstract) OR
rabbit (Title/Abstract) OR rabbits (Title/Abstract) OR animal (Title/Abstract) OR animals
(Title/Abstract) OR canine (Title/Abstract) OR canines (Title/Abstract) OR dog (Title/Abstract)
OR dogs (Title/Abstract) OR cats (Title/Abstract) OR cow (Title/Abstract) OR bovine
(Title/Abstract) OR sheep(Title/Abstract) OR ovine(Title/Abstract) OR monkey(Title/Abstract)
OR monkeys(Title/Abstract)))

8. Filters activated: Danish, English, Norwegian, Swedish

Combined sets

9. 5ANDG6 5302
10. 9NOT7 5165
11. 10AND 8 4756

The search result, usually found at the end of the documentation, forms the list of abstracts.

(MeSH) = Term from the Medline controlled vocabulary, including terms found below this term in the MeSH hierarchy
(MeSH:NoExp) = Does not include terms found below this term in the MeSH hierarchy
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(MAJR) = MeSH Major Topic

(TIAB) = Title or abstract

(T1) = Title

(AU) = Author

(OT)= Other term

(TW) = Text Word

Systematic(SB) = Filter for retrieving systematic reviews
* = Truncation

PubMed via NLM 10 April 2019

Title: Osteoporosis — Systematic Reviews

Search terms Items
found

Population: Osteoporosis

1. "Osteoporosis"[Mesh] or "Osteoporotic Fractures"[Mesh] or "Bone Density"[Mesh] or "Hip 13273
Fractures"[Mesh] or "Spinal Fractures"[Mesh] or "Accidental Falls"[Mesh] 1
2. bone densit*[Title] or bone densit*[Other Term] or bone mineral densit*[Title] or bone mineral 92318

densit*[Other Term] or bone loss*[Title] or bone loss*[Other Term] or decalcification[Title] or
decalcification[Other Term] or fall[Title] or fall[Other Term] or falls[Title] or falls{Other Term] or
falling[Title] or falling [Other Term] or accidental fall*[Title] or accidental fall* [Other Term] or fragility
fracture*[Title] or fragility fracture*[Other Term] or hip fracture*[Title] or hip fracture*[Other Term] or
femoral neck fracture*[Title] or femoral neck fracture*[Other Term] OR trochanteric fracture*[Title] or
trochanteric fracture*[Other Term] or intertrochanteric fracture*[Title] or intertrochanteric
fracture*[Other Term] or subtrochanteric fracture*[Title] or subtrochanteric fracture*[Other Term] or
osseous densit*[Title] or osseous densit*[Other Term] or osteoporo*[Title] or osteoporo*[Other term]
or osteopenia*[Title] or osteopenia*[Other Term] or spine fracture*[Title] or spine fracture*[Other
Term] or spinal fracture*[Title] or spinal fracture*[Other Term] or "slip and fall"[Other Term] or "slip
and fall"[Title] or "fall and slip"[Title] or "fall and slip"[Other Term] or vertebra fracture*[Title] or
vertebral fracture*[Title] or vertebra fracture*[Other Term] or vertebral fracture*[Other Term]

3. ((bone densit*[Title/Abstract] or bone mineral densit*[Title/Abstract] or bone loss*[Title/Abstract] or 36999
decalcification[Title/Abstract] or fall[Title/Abstract] or falls[Title/Abstract] or falling[Title/Abstract] or
accidental fall*[Title/Abstract] or fragility fracture*[Title/Abstract] or hip fracture*[Title/Abstract] or
femoral neck fracture*[Title/Abstract] or trochanteric fracture*[Title/Abstract] or intertrochanteric
fracture*[Title/Abstract] or subtrochanteric fracture*[Title/Abstract] or osseous densit*[Title/Abstract]
or osteoporo*([Title/Abstract] or osteopenia*[Title/Abstract] or spine fracture*[Title/Abstract] or spinal
fracture*[Title/Abstract] or "slip and fall"[Title/Abstract] or "fall and slip"[Title/Abstract] or vertebra
fracture*[Title/Abstract] or vertebral fracture*[Title/Abstract])) NOT medline[sb])

4, 10R20R3 18303
9

Combined sets, limited to systematic reviews, humans, languages
5. 4 AND systematic[SB] 2181
6. 5NOT ((animals[MeSH] NOT humans[MeSH]) 2171
7. 6 AND (english[la] OR swedish[la] OR danish[la] OR norweigan[la]) 2131
8. 7 AND Filters activated: Publication date from 2018/02/01 483

The search result, usually found at the end of the documentation, forms the list of abstracts.

[MeSH] = Term from the Medline controlled vocabulary, including terms found below this term in the MeSH hierarchy
[MeSH:NoExp] = Does not include terms found below this term in the MeSH hierarchy

[MAJR] = MeSH Major Topic

[TIAB] = Title or abstract

[TI] = Title

[AU] = Author

[OT]= Other term

[TW] = Text Word

Systematic[SB] = Filter for retrieving systematic reviews (updated after first search date)

* = Truncation
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Embase via Elsevier February 23, 2018

Title: Osteoporosis — Systematic Reviews

Search terms Items found

Population: Osteoporosis

1. 'osteoporosis'/exp/mj or 'fragility fracture'/exp/mj or 'bone density'/exp/mj or 'hip 119443
fracture'/exp/mj or 'spine fracture'/exp/mj or 'falling'/exp/mj

2. ('bone densit*' or 'bone mineral densit*' or 'bone loss*' or decalcification or fall or falls 121513
or falling or 'accidental fall*' or 'fragility fracture*' or 'hip fracture*' or 'femoral neck
fracture*' or 'trochanteric fracture*' or 'intertrochanteric fracture*' or 'subtrochanteric
fracture*' or 'osseous densit*' or osteoporo* or osteopenia* or 'spine fracture*' or
'spinal fracture*' or 'slip and fall' or 'fall and slip' or 'vertebra fracture*' or 'vertebral
fracture*'):ti,kw

3. 10R2 159136
Systematic review
4. 'systematic review'/exp OR 'meta analysis'/de OR (systematic* NEXT/3 (review* OR 320096

overview)):kw,ti,ab OR (systematic* NEXT/3 bibliographic*):kw,ti,ab OR (systematic*
NEXT/3 literature):kw,ti,ab OR (meta-analy* or metaanaly*):kw,ti,ab

Limits
5. ((‘animal'/exp OR 'nonhuman'/exp) NOT 'human'/exp) 6328563
6. (danish)/lim OR (english)/lim OR (norwegian)/lim OR (swedish)/lim 27541421
Combined sets
7. 3AND4 3873
8. 7NOT5 3849
9, 8ANDG6 3568

The search result, usually found at the end of the documentation, forms the list of abstracts.

/de = Term from the EMTREE controlled vocabulary

/exp = Includes terms found below this term in the EMTREE hierarchy
/mj = Major Topic

:ab = Abstract

:au = Author

:ti = Article Title

:ti:ab = Title or abstract

* = Truncation

““ = Citation Marks; searches for an exact phrase
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Embase via Elsevier 10 April 2019
Title: Osteoporosis — Systematic Reviews

Search terms Items
found

Population: Osteoporosis

1. 'osteoporosis'/exp/mj or 'fragility fracture'/exp/mj or 'bone density'/exp/mj or 'hip 127,089
fracture'/exp/mj or 'spine fracture'/exp/mj or 'falling'/exp/mj

2. ('bone densit*' or 'bone mineral densit*' or 'bone loss*' or decalcification or fall or falls or 134,720
falling or 'accidental fall*' or 'fragility fracture*' or 'hip fracture*' or 'femoral neck fracture*'
or 'trochanteric fracture*' or 'intertrochanteric fracture*' or 'subtrochanteric fracture*' or
'osseous densit*' or osteoporo* or osteopenia* or 'spine fracture*' or 'spinal fracture*' or
'slip and fall' or 'fall and slip' or 'vertebra fracture*' or 'vertebral fracture*'):ti,kw

3. 10R2 171,362

Combined sets: limited to systematic review, humans, languages
4. 3 AND ('systematic review'/exp OR 'meta analysis'/de OR (systematic* NEXT/3 (review* OR 4,527
overview)):kw,ti,ab OR (systematic* NEXT/3 bibliographic*):kw,ti,ab OR (systematic*
NEXT/3 literature):kw,ti,ab OR (meta-analy* or metaanaly*):kw,ti,ab)

5, 4 NOT ((‘animal'/exp OR 'nonhuman'/exp) NOT 'human'/exp) 4,499
6. 5 AND ([danish]/lim OR [english]/lim OR [norwegian]/lim OR [swedish]/lim) 4,119
7. 5AND [1-2-2018]/sd 837

The search result, usually found at the end of the documentation, forms the list of abstracts.
/de=Term from the EMTREE controlled vocabulary

/exp= Includes terms found below this term in the EMTREE hierarchy

/mj = Major Topic

:ab = Abstract

:au = Author

:ti = Article Title

:ti:ab = Title or abstract

* = Truncation

““ = Citation Marks; searches for an exact phrase
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Cochrane Library via Wiley February, 23 2018

Title: Osteoporosis— Systematic Reviews

Search terms Items found

Population: Osteoporosis

1. (mh"Osteoporosis") or (mh "Osteoporotic Fractures") or (mh "Bone Density") 8740
or (mh "Hip Fractures") or (mh "Spinal Fractures") or (mh "Accidental Falls")

2. ("bone densit*" or "bone mineral densit*" or "bone loss*" or decalcification or fall or falls 17233
or falling or "accidental fall*" or "fragility fracture*" or "hip fracture*" or "femoral neck
fracture*" or "trochanteric fracture*" or "intertrochanteric fracture*" or "subtrochanteric
fracture*" or "osseous densit*" or osteoporo* or osteopenia* or "spine fracture*" or
"spinal fracture*" or "slip and fall" or "fall and slip" or "vertebral fracture*" or "vertebral
fracture*"):ti,kw

3. 10R2 17490

CDSR/118
DARE/762
Central/
16034
CRM/33
HTA/246
EED/297

The search result, usually found at the end of the documentation, forms the list of abstracts.

(mh) = Term from the Medline controlled vocabulary, including term explosion (terms found below this
term in the MeSH hierarchy)

(mh 2) = Term from the Medline controlled vocabulary, without term explosion
:ti, ab, kw = Title or abstract or keyword

* = Truncation

““ = Citation Marks; searches for an exact phrase

CDSR = Cochrane Database of Systematic Review

CENTRAL = Cochrane Central Register of Controlled Trials, “trials”

CRM = Method Studies

DARE = Database Abstracts of Reviews of Effects, “other reviews”

EED = Economic Evaluations

HTA = Health Technology Assessments
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Cochrane Library via Wiley 10 April 2019 (CDSR)

Title: osteoporosis- systematic reviews

Search terms Items found

Population: Osteoporosis

1. [mh "Osteoporosis"] or [mh "Osteoporotic Fractures"] or [mh "Bone Density"] 8795
or [mh "Hip Fractures"] or [mh "Spinal Fractures"] or [mh "Accidental Falls"]

2. ("bone density" or "bone mineral density" or "bone loss" or decalcification or fall or falls 21226
or falling or "accidental fall" or "accidental falls" OR "accidental falling" or "fragility
fracture" or "fragility fractures" or "hip fracture" or "hip fractures" or "femoral neck
fracture" or "femoral neck fractures" or "trochanteric fracture" OR "trochanteric
fractures" or "intertrochanteric fracture" or "intertrochanteric fractures" or
"subtrochanteric fracture" or "subtrochanteric fractures" or "osseous density" or
osteoporo* or osteopenia* or "spine fracture" or "spine fractures" or "spinal fracture" or
"spinal fractures" or "slip and fall" or "fall and slip" or "vertebral fracture" or "vertebral
fractures"):ti,kw

3. 10R2 21230
CDSR/101
Limits: with Cochrane Library publication date from Feb 2018 to Apr 2019 CDSR/8

The search result, usually found at the end of the documentation, forms the list of abstracts.

:au = Author

MeSH = Term from the Medline controlled vocabulary, including terms found below this term in the MeSH
hierarchy

this term only = Does not include terms found below this term in the MeSH hierarchy

:ti = title

:ab = abstract
:kw = keyword
* = Truncation
““ = Citation Marks; searches for an exact phrase

CDSR = Cochrane Database of Systematic Review

CENTRAL = Cochrane Central Register of Controlled Trials, “trials”
CRM = Method Studies

DARE = Database Abstracts of Reviews of Effects, “other reviews”
EED = Economic Evaluations

HTA = Health Technology Assessments
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Medline via OvidSP 10 April 2019

Title: Osteoporosis — Systematic Reviews

Search terms Items found

Population: Osteoporosis

1. exp Osteoporosis/ or Osteoporotic Fractures/ or Bone Density/ or exp Hip Fractures/ or exp 132668
Spinal Fractures/ or exp Accidental Falls/

2. ("bone densit*" or "bone mineral densit*" or "bone loss*" or decalcification or fall or falls or 90585
falling or "accidental fall*" or "fragility fracture*" or "hip fracture*" or "femoral neck
fracture*" or "trochanteric fracture*" or "intertrochanteric fracture*" or "subtrochanteric
fracture*" or "osseous densit*" or osteoporo* or osteopenia* or "spine fracture*" or "spinal
fracture*" or "slip and fall" or "fall and slip" or "vertebra fracture*" or "vertebral
fracture*").ti,kw.

3. 10R2 157898
Combined sets, limited to systematic reviews, languages

4, 3 AND systematic review[SB] 5150

5. 3 AND meta-analysis/ 1457

6. 40R5 5154

7. 6 limited to (danish or english or norwegian or swedish) 4739

8. 7 limited to (yr="2018 -Current") 429

The search result, usually found at the end of the documentation, forms the list of abstracts.

.ab. =Abstract

.ab,ti. = Abstract or title

.af.= All fields

Exp=Term from the Medline controlled vocabulary, including terms found below this term in the MeSH
hierarchy

.sh.= Term from the Medline controlled vocabulary

ti. = Title

/ = Term from the Medline controlled vocabulary, but does not include terms found below this term in the
MeSH hierarchy

* = Focus (if found in front of a MeSH-term)

* or $= Truncation (if found at the end of a free text term)

.mp=text, heading word, subject area node, title
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Cinahl via EBSCO 10 April 2019

Title: osteoporosis -systematic reviews

Search terms Items found

Population: osteoporosis

1. (MH "Osteoporosis") OR (MH "Osteoporotic Fractures") OR (MH "Bone Density") OR (MH 56,822
"Hip Fractures+") OR (MH "Spinal Fractures+") OR (MH "Accidental Falls")
2. Tl ("bone densit*" or "bone mineral densit*" or "bone loss" or decalcification or fall or 36,907

falls or falling or "fragility fracture*" or "hip fracture*" or "femoral neck fracture*" or
"trochanteric fracture*" or "intertrochanteric fracture*" or "subtrochanteric fracture*"
or "osseous densit*" or osteoporo* or osteopenia* or "spine fracture*" or "spinal
fracture*" or "slip and fall" or "fall and slip" or "vertebra fracture*" or "vertebral
fracture*")

3. 10R2 65,739
Study type: systematic review
4, MH "Systematic Review" OR ZT "systematic review" OR MH "Meta Analysis" OR ZT "meta 108,478
analysis"
5. (TI (systematic* n3 review*)) or (AB (systematic* n3 review*)) or (Tl (systematic* n3

bibliographic*)) or (AB (systematic* n3 bibliographic*)) or (Tl (systematic* n3 literature))
or (AB (systematic* n3 literature)) or (Tl (comprehensive* n3 literature)) or (AB
(comprehensive* n3 literature)) or (Tl (comprehensive* n3 bibliographic*)) or (AB
(comprehensive* n3 bibliographic*)) or (Tl (integrative n3 review)) or (AB (integrative n3
review)) or (JN "Cochrane Database of Systematic Reviews") or (Tl (information n2
synthesis)) or (Tl (data n2 synthesis)) or (AB (information n2 synthesis)) or (AB (data n2
synthesis)) or (Tl (data n2 extract*)) or (AB (data n2 extract*)) or (Tl (medline or pubmed
or psyclit or cinahl or (psycinfo not "psycinfo database") or "web of science" or scopus or
embase)) or (AB (medline or pubmed or psyclit or cinahl or (psycinfo not "psycinfo
database") or "web of science" or scopus or embase)) or (Tl (meta-analy* or
metaanaly*)) or (AB (meta-analy* or metaanaly*))

6. 40R5

Combined sets & limits
7. 3AND 6 2,743
8. 7 AND Limiters - Language: Danish, English, Norwegian, Swedish 2,670
9. 8 AND Limiters - Published Date: 20180101-20191231 351

The search result, usually found at the end of the documentation, forms the list of abstracts.

AB = Abstract

AU = Author

DE = Term from the thesaurus

MM = Major Concept

Tl =Title

TX = All Text. Performs a keyword search of all the database's searchable fields
ZC = Methodology Index

* = Truncation

““ = Citation Marks; searches for an exact phrase
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