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Pre-discharge prognostic factors of physical function among older adults
with hip fracture surgery: a systematic review

Analisi di 107 potenziali fattori di prognosi

numerosi

spesso interconnessi (indipendenza?)

difficile generalizzare i risultati
contesti / modelli organizzativi
presa in carico / trattamento
follow-up
misure di outcome

La certezza e la complessita

Lim KK et al, Osteoporos Int 2019



Fattori di prognosi funzionale post frattura
di femore

autonomia pre-frattura

eta, (sesso)

stato nutrizionale / sarcopenia / (bassa BMD)
deficit di vitamina D e 1 PTH secondario

cadute, paura di cadere

deficit di forza

depressione del tono dellumore, self efficacy
dolore

stato generale di salute / alcune comorbidita
deficit cognitivi

supporto familiare e sociale / provenienza da istituto
fratture vertebrali prevalenti, omerali concomitanti

|_a certezza é la Comp|essita Kristensen MT et al, Eur J Phys Rehabil Med, 2011
Di Monaco M et al, Am J Phys Med Rehabil, 2015
Sheehan KJ et al, Age Ageing, 2018
Di Monaco M et al, Eur J Phys Rehabil Med 2019
Lim KK et al, Osteoporos Int, 2019
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L'insieme di tutte le figure interessate costituisce
il “team riabilitativo”
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Effects of Geriatric Team Rehabilitation After Hip Fracture:
Meta-Analysis of Randomized Controlled Trials

Riabilitazione multidisciplinare:

“Team Riabilitativo Allargato”

. o ] o Equipe allargata
Valutazione multidimensionale &
Team multidisciplinare (incontri regolari) e Mg iy

Lavoro per obiettivi personalizzati

Rivalutazioni a cadenza regolare di
outcome e adeguamento interventi

Risultati?

Nordstrom P et al, JAMDA 2018



Team riabilitativo: effetti su autonomia
In ADL entro 4 mesi (N=801)

TamR blltt o Allargato”™
e allargata

- Std Mean

Experimental Control D Iﬁ:e rences Std. Mean Difference
Study or Subgroup Mean _ SD Total Mean  SD Total Weight IV, Random, 85% CI IV, Random, 95% Cl
Zidén 2010 3972 2103 47 352 909 49 124% 0.67 [0.26, 1.09] -
Stenvall 2007 0343 037 67 0237 037 64 17.3% 0.28 [-0.06, 0.63) e
Prestmo 2015 1631 376 168 153 373 165 40.0% 0.27 [0.05, 0.48) —
Vidan 2005 0426 0421 117 0317 0421 124 30.3% 0.26 [0.00, 0.51) e
Total (95% Cl) _ N=402 K >

N=399 - 0.32 K 05 0 0.5 H

(0.17-0.47)

Favours conventional care  Favours teams

Nordstrom P et al, JAMDA 2018



TamR blltt o Allargato”™
e allargata

Team riabilitativo: effetti su mobilita

. s oo
entro 4 mesi (N=982) -‘
-.o
Std Mean
Experimental Control Dlﬁerences Std. Mean Difference
Study or Subgroup Mean  SD Total Mean SD_Total Weight IV, Random, 95% CI IV, Random, 85% Ci
Vidan 2005 0.103 0116 30 0.043 00277 32 10.2% 0.71[0.20, 1.23} ——
Zidén 2010 3021 3560 47 2663 6412 49 135% 0.68 [0.27, 1.09) e
Stenvall 2007 0304 0336 60 0196 0336 57 154% 0.32 [-0.05, 0.68] ——
Prestmo 2015 512 257 165 438 253 160 229% 0.29 [0.07, 0.51) —
Gonzalez-Montalvo 2010 0733 0388 70 0842 0388 85 17.6% 0.23 [-0.08, 0.55) = SN
Naglie 2002 0518 045 115 0522 045 112 205% -0.01 [0.27, 0.25) ——
Total (95% C1) ’-
N=487 N=495 0.32 T : - -
Favours conventional care Favours teams
(0.12-0.52)

Nordstrom P et al, JAMDA 2018



Team riabilitativo: effetti su recupero
funzionale a dimissione

Odds ratio (95% Cl) 0dds ratio (95% Cl)
Effects at hospital discharge
General geriatric rehabilitation
Cohn 2002 - 1.35(1.11to 1.63)
White 1994 . 1.82 (0.59 t0 5.65)
Young 2007 E 1.22 (0.71t0 2.11)
Subtotal: 1%=0.0%, P=0.821 ¢ 1.34 (1.12 to 1.60)
i
Kennie 1988 l > 4.39(1.57t0 12.27)
Shyu 2005 - 2.25 (1.2110 4.19)
Stenwal 2007 = 1.60 (0.83 to 3.05)
Swanson 1998 : ™ > 3.57(1.46t08.76)
Vidan 2005 : 1.70 (0.40 to 7.24)
Subtotal: 1>=0.0%, P=0.428 L 2
Overall: 1°=38.4%, P=0.123 ‘ 1.75(1.31to 2.35)

Bachmann S et al, BMJ 2010



Team riabilitativo: effetti su recupero
funzionale a follow-up

Effects at 3-12 month follow-up

General geriatric rehabilitation

“Team Riabilitativo Allargato™
o Equipe allargata

Applegate 1990

1.11 (0.51 to 2.39)

Subtotal: 1°=53.5%, P=0.057

1.79 (1.24 to 2.60)

Cohen 2002 —il— I 0.97 (0.78to1.21)
Karppi 1995 . 1.13 (0.73 t0 1.72)
Rubenstein 1984 ' 1.08 (0.42 to 2.75)
Saltvedt 2002 | . 0.88 (0.39to 1.95)
Young 2007 = 1.28 (0.71 to 2.30)
Subtotal: 17=0.0%, P=0.949 P> 1.02 (0.86t0 1.21)
é
Cameron 1993 i ' 1.19 (0.69 to 2.08)
Kennie 1988 i - > 3.82 (1.37to 10.60)
Naglie 2002 : 1.06 (0.63 t0 1.79)
Shyu 2005 O 2.95 (1.54 to 5.63)
Stenvall 2007 E - 2.36 (1.18 t0 4.72)
Vidan 2005 . 1.68 (1.05 t0 2.70)

Overall: 1°7=51.4%, P=0.020

0.25 0.5

1.36 (1.07 to 1.71)

2 4 8
Bachmann S et al, BMJ 2010



Team riabilitativo: effetti su ricovero

In Istituto a dimissione

Treatment

Effects at hospital discharge
General geriatric rehabilitation

Applegate 1990 6/78
Rubenstein 1984 8/63
Saltvedt 2002 15/127
White 1994 6/20
Subtotal: 1°=37.0%, P=0.190 35/288

Orthopaedic geriatric rehabilitation

Gilchrist 1988 26/97
Kennie 1988 5/54
Naglie 2002 38/141
Shyu 2005 1/72
Stenvall 2007 15/102
Swanson 1998 1/38
36/504
Overall: 17=14.6%, P=0.309 121/792

Control

17/77

18/60
15/127

13/20
63/284

33/103
16/54
48/138
3/87
22/97
2/33
124/512

187/796

“Team Riabilitativo Allargato™

o Equipe allargata

Relative risk Relative risk

-

(95% ClI) (95% CI)
- 0.35 (0.15 to 0.84)
- 0.42 (0.20 to 0.90)
I 1.00 (0.51 t0 1.96)
] 0.46 (0.22 t0 0.97)
4 0.53 (0.33 to 0.86)

0.84 (0.54 to 1.29)

0.31 (0.12 t0 0.79)
0.77 (0.54 to 1.11)

i

0.40 (0.04 to 3.79)
0.65 (0.36to 1.17)

-

> 0.43 (0.04 to 4.57
0.72 (0.56 t0 0.91

0.64 (0.51 to 0.81)

:

2

Bachmann S et al, BMJ 2010




Team riabilitativo: effetti su ricovero
In istituto a follow-up

“Team Riabilitativo Allargato™
uipe allargata

o E
< Onotiss >
D recnico ropciicod
‘
o L vonc)

Overall: 1’=22.6%, P=0.215

364/1995 431/2038
0.125 0.25 0.5

1

2

Effects at 3-12 month follow-up
General geriatric rehabilitation
Applegate 1990 /78 15/77 - 0.46 (0.20 to 1.07)
Cohen 2002 127/694 177/694 0.72 (0.59 to 0.88)
Fleming 2004 25/81 21/84 1.23 (0.75 to 2.02)
Karppi 1995 11/104 18/208 1.22 (0.60 to 2.49)
Rubenstein 1984 11/63 7/60 1.50 (0.62 to 3.61)
Saltvedt 2002 15/127 12/127 1.25 (0.61 to 2.56)
Young 2007 84/280 75/210 0.84 (0.65 to 1.08)
Subtotal: 12=42.8%, P=0.106 280/1427 325/1460 0.90 (0.71 to 1.13)
e
Cameron 1993 13/79 21/79 0.62 (0.33 to 1.15)
Huusko 2002 9/120 6/123 : = > 1.54 (0.56 to 4.19)
Kennie 1988 6/54 15/54 M 0.40 (0.17 to 0.95)
Naglie 2002 37/141 42/138 —-— 0.86 (0.59 to 1.25)
Shyu 2005 2/72 3/87 - > 0.81 (0.14 to 4.69)
Stenvall 2007 17/102  19/97 — 0.85 (0.47 to 1.54)
s4/568  106/578 -

0.84 (0.72t0 0.99)

£

Bachmann S et al, BMJ 2010



Team riabilitativo: effetti favorevoli su
recupero funzionale

“Team Riabilitativo Allargato”

o Equipe allargata
&

Terapista occupazionale

Risultati?

Nordstrom P et al, JAMDA 2018
Bachmann S et al, BMJ 2010
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Percorso del recupero nel paziente
con frattura da fragilita del femore
prossimale

Ci sono programmi di esercizio Possiamo ancora dire che: ...

di provata efficacia? su tipo e modalita di esercizio
, non ci sono dati certi?




Effect of Lower-Limb Progressive Resistance Exercise After Hip
Fracture Surgery: A Systematic Review and Meta-Analysis of
Randomized Controlled Studies

Esercizio di rinforzo:

contro resistenza
da causare fatica dopo poche ripetizioni
(ACSM: 8-12 ripetizioni)

rposo tra le sessioni per garantire recupero
(ACSM: 2-3 volte a settimana)

Incremento progressivo della resistenza
al crescere della forza, 1 resistenza
(ACSM: mantieni 8-12 ripetizioni)

Lee SY et al, JAMDA 2017



Esercizio di rinforzo:
effetti su mobilita

Std Mean
Differences
Mobility
Study name  Outcome Time point Statistics for each study $td diff in means and 95% ClI
Stddif Upper Lower
iInmeans  Bmit imit p-Value
Syhaas 2012  Combined 12 weaks 0.504 0.915 0.093 0016 ——
Syhaas 2011 Combined 12 weaks 0466 0810 0122 00038 e =
Mangioneé 2010 Combined Combned 0341 1.119  -0437 0390 -
Portegis 2008 Combined 12 weoks 0137 0744 0470 0658 —_—
Mangione 2005 Combined 12 weeks 0.033 08% -0819% 0931 -
Peterson 2004 6min walk distance 1 year 1.043 1.544 0542 0000 —r—
0501 0705 0297 0000 .
2.00 1.00 0.00 100 200
0.50 (0.30-0.70)
Favors Favors
control PRE

Lee SY et al, JAMDA 2017



Esercizio di rinforzo:
effetti su outcome diversi (N=587)

Outcome Std mean difference (Cl 95%) P
mobility 0.50 (0.30-0.70) <0.001
ADL 0.24 (0.04-0.44) 0.019
balance 0.55 (0.31-0.80) <0.001
strength or power 0.41 (0.10-0.74) 0.01
performance 0.84 (0.20-1.48) 0.01

Lee SY et al, JAMDA 2017
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Effect of Balance Training After Hip Fracture Surgery:
A Systematic Review and Meta-analysis of Randomized

Controlled Studies

Esercizio di balance training:

any training seeking to maintain the
bodily position over the base of support
both statically and dynamically, within
certain stability limits

progressiva | base d'appoggio
movimenti che alterano 'equilibrio
stress per muscoli posturali

| controllo sensoriale

Lee SY et al, J Gerontol A Biol Sci Med Sci, 2018



Balance training:
effetti sul cammino

Std Mean
Differences
W um wouwer w
inmeans limit Nmit ZValue p-Value
Shemngion 1997 Combined 0.191 0430 0813 0604 0546
Haver 2002 Combined 0767 0083 1597 1812 007
Binder 2004 G lastwalingspeed 0536 0085 Q09%& 233 0020 -
Peterson 2004 G_GMWT 0243 D269 075 0929 0382
Shemington 2004 G_SMWT (tme) 0143 0296 0682 0638 0524
Moseley 2000  G_walking speed 003 0274 0246 0229 0819
Latham 2014  G_AM-PAC (moblity) 0.144 -0.114 0402 1095 0273
0195 0043 0347 26516 0012
Heterogeneity: x* = 5.268, df = 6 (p = 0.510); ¥ = 0.0% 200 400 000 1.00 2.00
Testfor overali effect: 2= 0,195 (p = 0.012) Favours controFavours balance exercise

0.20 (0.04-0.35)

Lee SY et al, J Gerontol A Biol Sci Med Sci, 2018



Balance training:
effetti su outcome diversi

Outcome
gait
balance
strength
ADL
performance
QOL

8 RCTs; N=752

Std mean difference (Cl 95%)
0.20 (0.04-0.35)
0.57 (0.15-0.99)
0.28 (0.12-0.43)
0.48 (0.04-0.93)
0.66 (0.13-1.19)
0.60 (0.02-1.18)

0.012
0.008
<0.001
0.032
0.015
0.042

Lee SY et al, J Gerontol A Biol Sci Med Sci, 2018



Balance training:
effetti complessivi su outcome funzionali (N=872)

Snaty Std Mean
© Differences

Binder 2004 -~ 042 (034 ~0.00) 1178
Haper 2000 - 049 1-0.26,1.25 A
:
Latharn 2014 e 1.00 J0.7%, 1.27) 121
Monticonee 2013 —7-0— 075 1019, 1.32) 10.29
Moseley 2007 —-o— 0.70 10,38, 1.02) 1272
Petorson J00s ——0—:— 034 (-0.13, 081 .22
Sherngron 1997 - ) 1.70 10,57, 2.43) 56
Shemrngton 2004 —:0— 0838 1025 110 1145
Theng 2010 —0—-— 0.32 (~0.0, 063 1235
Overail 0-sguared = 81.9% o = 0.00% O 0.59 (O 25-0 93)
P=0.001 5
NOTE Weights are from random ellects andlyss
T = T
243 o 243

Wu J et al, J Orthop Surg Res 2019
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Improvement in Aerobic Fitness During Rehabilitation After
Hip Fracture

Esercizio con ergometro a braccia

3 volte a settimana per 4 settimane (20’
a seduta)

T VO2 peak
T Mobilita (TUG, 2MWT, 10MWT)
T Equilibrio (BBS)

Mendelshon M et al, Arch Phys Med Rehabil 2008



Is Occupational Therapy After Hip Fracture Surgery Effective in
Improving Function?

A Systematic Review and Meta-Analysis of Randomized Controlled Studies

Terapia occupazionale:

Different types of training to maintain
Independence in performing ADL

e positioning and postural care,
movements in bed, transferring in and
out of bed, techniques for sitting,
standing, walking, dressing, bathing,
home environment and furniture

advice, and preventing future falls

Lee SY et al, Am J Phys Med Rehabil 2019



Terapia occupazionale:
effetti su percezione dello stato di salute (N=191)

Std Mean

Study name Outcome Time point Statistics for each study D |ffe rences

Sid dif Lower Upper

in means  limit limit Z-Value p-Value
Hagsten 2006 Combined POP 2mo 023 -0219 0691 1015 0310 L
Martin-Martin 2014 Combined POPF Gmo 0494 0124 0.564 2617 0.0

0391 0104 0678 2671 0008
Heterogeneity x* = 0.747, of = 1 (p = 0.388); F = 0.000% =1 B . Ly 1.

Test for overall effect 2 = 0.391 (p = 0.008)
Favours Control Favours OT

0.39 (0.10-0.68)

Lee SY et al, Am J Phys Med Rehabil 2019



A SINGLE HOME VISIT BY AN OCCUPATIONAL THERAPIST REDUCES
THE RISK OF FALLING AFTER HIP FRACTURE IN ELDERLY WOMEN:
A QUASI-RANDOMIZED CONTROLLED TRIAL

Una sola visita domiciliare di un TO
post dimissione

| numero di cadute a follow-up di 6
mesi

Adjusted odds ratio 0.27 (0.08-0.94)

Di Monaco M et al, J Rehabil Med 2008
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Fattori di prognosi funzionale post frattura
di femore

autonomia pre-frattura

eta, (sesso)
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deficit cognitivi
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|_a certezza é la Comp|essita Kristensen MT et al, Eur J Phys Rehabil Med, 2011
Di Monaco M et al, Am J Phys Med Rehabil, 2015
Sheehan KJ et al, Age Ageing, 2018
Di Monaco M et al, Eur J Phys Rehabil Med 2019
Lim KK et al, Osteoporos Int, 2019



Livelli mediani di calcifediolo tra il 2000 e il 2013
In 1599 pazienti con fr. femore

25

Podd
=

=
U

=
=

Calcifediolo (ng/ml)

LA
|

WN=223 MN=2351 MN=183 ||MN=245 MN=243 MN=207 M=235

2000 2002 2004 2006 2008 2010 2012
2001 2003 2005 2007 2009 2011 2013

Di Monaco M, Eur J Phys Rehabil Med 2015



La vitamina D riduce Il rischio di nuove cadute
dopo frattura di femore

N=218, post fr femore

60 -
=
I Placebo +
« 40- 800 Ul die 34
o
o

20 - 250.000 Ul +

800 Ul die 10
0
0 . :

Baseline Week 2 ** Week 4 **

Mak JC et al, BMC Musculosk Dis, 2016
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Clinical care pathway: effetti su
autonomia in ADL dopo frattura

Cameron 1933
Crofty 2011
Deschodt 2011
Huusko 2000
Krichbaum 2007
Lin 2008

Magile 2002
Prestmo 2015
s 2005
Shyu 2008
Styu 2013
Stenvall 2007
Williarms 2016
Jiden 2008
Subtotal (95% CI)

Pathway Controls

B1.8
96.5

-53.9

588

-29.5

84.5
fifi 4
823
898
90.5
41.4
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91
822

206 58
4.3 34
209 a4
50 .4 a5
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18.4 80
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145 25
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91.4
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2.4
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G &
76.7
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7
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1.3
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15
134

af
32
fr
98
10
24
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B.4%
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1.6%
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8.0%
5.4%
B.3%
b.Y9%
B.9%
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46%
75.7%

Std Mean
Differences

0.43 [0.06, 0.80]
0.65 [0.15, 1.14]
0.05 [-0.25, 0.36]
-0.07 [-0.35, 0.21]
0.14 [-0.69, 0.97]
0,06 [-0.49, 0.62]
0,00 [-0.23, 0.23]
0.31 [0.08, 0.54]
0.58 [0.24, 0.95]
0.28 [-0.03, 0.59]
0.06 [-0.22, 0.34]
-0.17 [-0.44, 0.11]
017 [-0.39, 0.73]

0.56 [0.15, 0.98]
0.20 [0.06, 0.33]
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Clinical care pathway: effetti su
performance fisica dopo frattura

Std Mean
Pathway Controls Differences
Crofty 2011 238 137 a4 -85 19 KF. 3078 0,35 [0.14,083]
Graham 2014 73 144 a5 G4 18.2 35 3E8% 0.54 [D06, 1.02)
Krichbaurn 2007 284 96 13 -248 68 10 16% -0.41 [-1.24, 0.43)
Prestmo 2015 -2119 82 139 -233 82 M7 TE% 017 [-0.08,0.42)
Wiilliams 2016 -12.9 G 25 136 B4 24 3.0% 0.11 [F0.45, 0.67)
Jiden 2008 206 108 45 -2831 172 48 4 6% 0.53[0.11,0.94) =
Subtotal (95% CI) 291 266 24.3% 0.28 [0.08, 0.48)] .
Heterogeneity, Tau®=0.01; ChiF=6.30 di=z 5 (P=028. F=21%
Test for ovarall effact Z= 2.70 (P = 0,007
0.21[0.10, 0.33]) 1.-
=2 -1 0 1 g
291 266 O 21 Favours Usual Care Fawours Care Pathaay

(0.10-0.33)
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