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Rehabilitation of Older People

Rehabilitation is a core element in the practice
of medicine for older people.

(revised 2004) BGS Compendium Document 1.4



LA TRANSIZIONE DEMOGRAFICA

2025

2000

1975

1950

100 200 300 400

Millions

Population aged 80 or over: world, 1950-2050.

b
y

(modified by United Nations, 2007).



La progressione della disabil
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Indicatori demografici dati ISTAT estratti il 24 feb 2013

indice di indice di indice di
dipendenza | dipendenza |vecchiaia
popolazione | popolazione | strutturale | degli (valori
65 anni e 85 anni e (valori anziani percentuali)

piu (valori piu (valori percentuali) | (valori —al 1°
percentuali) | percentuali) | IDS=(P265+ | percentuali) | gennaio
P 0-14/P15- | IDA=(P265P | IV=(P265/P<

64) /P15-64) 14)
2011 20.3 2.8 52.3 30.9 144.5
2012 20.6 2.9 53 31.5 146.8
2003 — 208 | & @
2014 21.2 3.1 54.4 32.8 151.7
2015 21.5 3.2 54.9 33.3 154.
2020 22.5 3.7 56.4 35.2 165.9

2030 26.1 4.5 63.2 42.6 207.1



Physical and cognitive functioning of people older than

90 years: a comparison of two Danish cohorts born
10 years apart

Christenseen K., Thinnggard M, Osuzyan A, Steenstrop T,
Andersen-Ronberg K, Jeurse B, McGoe M,Vaupel JW

A rapidly increasing proportion of people in high-income
countries are surviving into their tenth decade. Concern is
widespread that the basis for this development is the
survival of frail and disabled elderly people into very old
age. To investigate this issue, we compared the cognitive
and physical functioning of two cohorts of Danish
nonagenarians, born 10 years apart.

v thelancetcom Published onlin July 11,2013 i/, dolorg/10.1016/50140-6726(E3)60777-1



Physical and cognitive tunctioning ot people older than

90 years: a comparison of two Danish cohorts born
10 years apart

Kaare Chnstensen, Mikad fﬂlﬂggﬂﬂﬂlﬂﬂﬂﬂﬂkﬂ]f}lﬂﬂ, i ETFFHSUUP, farenAnder EEH-HHHUEIQ, femard JFUHEMEHM(EUE,JIIH]EEWVEUN

1905 cobort 10915 cohork
F7338 alive at start of survey 630 alive at start of survey
| 133 died b=fore ———=] 111 died b=fiore
contact comtact
. il e .l
I potential participants 5049 potential participants
1338 non-participsnts” 2262 participants a5 non-participantst 1584 participanmts
D02 et 1E1 4 nterviesred 214 not interested 1747 imterviewed
imterested face- to-face 143 illnes=s face-to-face
199illmess A48 interyiesred &0 handicapped 37 imtervisened
76 handicappsd b proocy 16 admitted to by prroecy
Z7 admitted o hospital
hospital 2 movwved
b moved &1 nocontact
84 no cont=act Z0 other reason
A4 other resson

Fiqure: Study profile for 1905 and 1915 ovhorts

*For the non-participants from the 1905 cohort, mean agewas 332 vears and 265 (2056) were men. Thor the non-
participants from the 1915 colsort, miean age was 95-3 vears and 172 (199 wers men.

v thelancet com Published oniine Juy 11, 2013 it} ol org/10.1016/50140-6736(2)60777-1



indings The chance of survving from bithto age 93 years was 28% higher inthe 1919 cohort than i the 1909 cohor
630% 15 3:06%), and the chance of reaching 5 years was 30% higher in 1915 cohort (3-93% 15 2:98%). The
015 cohort scored sgnificanlybeteron the minimental stae examination than did the 1905 cobort (12,8 3D 5.6
5 2.4 -0} ped-0001), with a substantial higher proporton of partiipants obtaining mavimum scores
08-30 points 27 [23%] v 235 [13%] pe0-0001). Sy the copnive compositescore was signiicanly beter n
he 1915 than n the 1905 cohort (0-49 S0 3.6] s 0-01{3D 3.6 p=0- 0003}, The cohort did notdiffr consistently n
he physical prformance tests but he 1915 cohort had significanty better actvites of daf vingscores than did the
01 oo (0500180 Tpd 0

Physical and cognitive functioning of people older than 90 years: a
comparison of two danish cohorts born 10 years apart

v thelancet com Published oniine Juy 11, 2013 it} ol org/10.1016/50140-6736(2)60777-1



A later cohort might benefit from heath progress resulting from
more effective disease prevention (eg. Inflenza vaccination and
drugs to control high blood pressure and cholesterol), improved
treatment (eg. of heart disease and cancer), and the health
benefts of improved standards of living, increased educational

achievement, and healthier lifestyle(eg. Improved diet and
exercise).

Such progress helps the members of the later cohort to reach
older ages in better health

Physical and cognitive functioning of people older than 90 years: a
comparison of two danish cohortsborn 10 years apart

winw thelancet com Published anfine July 11, 2013 hetps /d. doi.org/10.1016/50140-6736{13)60777-1



Our results show that the Danish cohort bormin 1915 had
better survival and scored significantly better on both the
cognitive tests and the an:l:wrl:les of daily living scale than the
cohort bornin 1 the time of
nt. This finding suggests that more people are vt
older ages with better overall functioning. If this
development continues, the future functional problems and
care needs of very elderly people might be less than are
nticipated on the basis of the present-day burden of disability.

Physical and cognitive functioning of people older than 90 years: a
comparison of two danish cohortsborn 10 years apart

winw thelancet com Published online july 1, 2013 http:/Jci. dol.org/10.1016/50140-6736(13)60777-1
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Rehabilitation After Proximal Femur
Fracture Surgery in the Oldest Old

Objective: To assess the course and results of
rehabilitation after proximal femur fracture (PFF) in
patients 85 years of age or older, compared with
younger elderly patients, with an emphasis on
functional status.

Design: Prospective cohort study.

Setting: A rehabilitation geriatric ward in a tertiary
university hospital in southern Israel.

D. Lieberman, et al.Arch Phys Med Rehabil, 2002




Table 1: Comparison of the Groups Less Than 85 and =85 Years
Old: Variables at Admission and Clinical Outcomes at
Discharge and 6 MMionths

LY =32) F
Age = SD (v) 60 =2.001
Female gende =2.05
Il_Location of frz = .05

Subcapital  Conclusions: From the functional standpoint,

INntertrochan

subtrochant Fehabilitation after PFF surgery is much less

Admission Ba:

Discharge Bar Significant percentage of patients in this age
Discharge Bar groyup have successful rehabilitation so they

Charlson Com gyccessful in the 85 age group than in the 75-to-84 7 NS

SPWVWISQ cogni . . L. . 83 =001

SPMSQO score age group but did not differ in its duration, rates of —.01

FPrevious Barth mogst complications, or mortality. Nonetheless, a .08 .06
>.87 =—.01
4

B0 =Z.01

=60 _ =Z. 01
hange in Bar should not be deprived the chance.
{admissio
=20 NS
Institutionaliza , NS
Dayvs hospitali.
rehabilitat | .73 =.085
Outcomes at €
:\:sot';:irfzna" D. Lieberman, et al.Arch Phys Med Rehabil, 2003 xg
Barthel Inde .34 =Z.0"1
Barthel Inde = .01
OOor oudtcorr... o — L anr AL S e SO =Z.05

NOTE. Values are mean == SD or as otherwvwise indicated.
Abbreviations: standard deviation, SD; NS, not significant.
*Poor outcomes: death or institutionalization or Barthel Index score

=60 at 6 months.



Survival and functional outcome in patients 90 years
of age or older after hip fracture

The purpose of the present
study was to evaluate
functional recovery in
nonagenarian patients with
hip fractures. The study
focused on (i) functional
outcome and recovery of
gait after intensive
rehabilitation treatment; (ii)
rate of survival and (iii)
maintenance of walking and
functional ability in
patients followed for
almost 2 years.

Table |. Demographic characteristics and disease
comorbidity of very elderly patients with hip tractures

Age
Female
Male
Hip fracture
Intertrochantetic
Femoral neck
Tvpe of surgery
Prosthesis
Internal fixation
Disease comorbidity
Cardiovascular
Hypertension
Diabetes mellitus
Pulmonary
Chronic renal tailure
Cerebrovascular
Haematological

92.6 £3.5
38 (89.4)
4(10.5)

30

Far

24
18
262+ 1.53
28 (66.6)
22 (52.3)
8{1@.{1
6 (14.2)
8(19.4)
6 (15.7)
12 (28.5)

D. Intiso, et al.Age Ageing, 2009



Survival and functional outcome in patients 90 years
of age or older after hip fracture

Gait ability:
grade g, no
gait or
bedridden
grade 1,
uses a
wheelchair
grade 2,
uses a
double
support or
walker
grade 3,
unaided
walking or
uses a cane

Admission Discharge Follow-up
Patients 42 40 34
MMSE 234422 228+36 223+ 4.1
Barthel 516178 82.7 £ 18.2* 81.4 £+ 19.1*
Gait ability
Grade 3 ( 14 (41.1)
Grade 2 20 10 (29.4)
Grade 1 8 2(5.8)
Grade 0 12 10 (29.4)
Deceased — 6 (19.04)
Living at home 40 (95.2) 26 (76.4)
Nursing facilities 2(4.7) 8 (23.5)

MMSE (Mini-Mental State Examination), *P < 00001, Barthel mean score
at discharge and follow-up compared to admission. Percentage is reported in
brackets.

D. Intiso, et al.Age Ageing, 2009



Outcomes of Nonagenarian Patients after Rehabilitation Following Hip

Fracture Surgery
Tiziana Torpilliesi, MD, Giuseppe Bellelli, MD, Sara Morghen, PsyD, Simona
Gentile, MD, Eleonora Ricci, MD, Renato Turco, MD, and Marco Trabucchi, MD

Obijective:

Hip fractures (HF) are a growing cause of death and disability
among older people, especially in the very old. Although the
Incidence of these events increases with age and nonagenarians
represent a population at high risk, few studies selectively focused
on these patients and on their potential to recover gait ability after
HF. The aim of this study was to describe the clinical, biological,
cognitive, and functional characteristics of a population of HF
patients aged 90 years or older, to examine their functional
recovery in gait (with or without aids), in-hospital mortality and
destination at discharge, and, finally, to assess their 1-year
survival according to the functional status achieved at discharge.

(J Am Med Dir Assoc 2011)



Table 2. Functional Status on Admission and at Discharge and Other Outcomes of 71 Nonagenarian Patients Discharged Alive After Rehabilitation
Following Hip Fracture Surgery

Admission Discharge p

Barthel Index total score on admission (0-100) 2484 16.1 5294258 <0005
Transferring subitem 26428 82446 <.0005
Walking subitem 11423 81445 <0005
Tinetti score (0-28) 22+26 124£6.2 <0005
Gait ability

Grade 1, n (%) - 84.5% <0005

Grade 2 n (%) 1(14) 1(14)

Grade 3, n (%) 7(99) 59 (83.1)

Grade 4, n (%) 63(88.7) 15(15.5)
Discharged at home, n (%) - 61(85.9) -
Transferred to nursing facilities - 10(14.1) -

Data are intended as means + SD unless otherwise specified.

P = significance at t test for pair comparison or chi-square test where appropriate.

Gait ability scoring system: grade 4, no gait or bedridden; grade 3, usesawalker or a double support; grade 2, usesasingle support; grade 1,
unaided walking.



1,01 Able to walking with or without
) aids at discharge (reference)
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Il raggiungimento di un’autonomia motoria alla
dimissione condiziona la sopravvivenza ad un
anno nei pazienti novantenni

time to death (days)

1-year survival of 71 patients 90 years of age or older after
rehabilitation following surgery for hip fracture

Kaplan-Meier plot (Log rank test, P =.0005). Figures denote hazard ratios (HR), 95% confidence intervals, and the asso-

ciated P value computed in a Cox regression model adjusted for age, gender, Charlson Index score, and diagnosis of de-
mentia before HF.
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Riabilitare i novantenni:

la nostra realta



Caratteristiche dei pazienti di eta 2 90 anni dimessi dalla nostra
Riabilitazione da Giugno 2012 a Giugno 2013

(113 pazienti su 922:)

Media (DS) Range
Age, years 92.44 (2.99) 90-101
Female, n (%) 81 (70.8) -

Albumin on admission 2.9 (0.47) 2-5.7
APS 2.19 (2.48) 0-11
N° of drugs 6.67 (2.69) 1-13
Mini Mental State Exam 17.5 (8.56) 0-30
Geriatric Depression Scale 6.67 (3.4) 0-15
Pitsbourgh 3.79 (0.89) 0-6
Total length of stay, days 25.42 (12.84) 1-58




Caratteristiche dei pazienti eta 2 90 anni dimessi dalla
Riabilitazione AdC da Giugno 2012 a Giugno 2013

(113 pazienti su 922: 12.26%)

Media (DS)
Barthel Index Pream.(0-100) 72.35 (23.5)
Barthel Index Am (0-91) 45.92 (26.86)
Barthel Index Dim (0-100) 63.14 (26.82)
Barthel Deamb Pream (0-15) 10.65 (4.16)
Barthel Deamb Am (0-15) 5.89 (4.71)
Barthel Deamb Dim (0-15) 9.92 (4.32)
Barthel Trasf Am (0-15) 7.29 (4.52)
Barthel Trasf Dim (0-15) 10.45 (4.09)




Caratteristiche dei pazienti eta 2 90 anni dimessi dalla
Riabilitazione AdC da Giugno 2012 a Giugno 2013

Comorbilita prevalente (insuf organo/sistema severa)
Patologia Cardiaca (% pz) 12.4
Patologia Respiratoria (% pz) 10.6
Patologia Epatica (% pz) 0.9
Patologia Renale (% pz) 1.8
Demenza(% pz) 17.7

Indicatori complessita allAMMISSIONE

Delirium (% pz) 15.7
Instabilita clinica (% pz) 18.2
Malnutrizione (% pz) 38.1
Incontinenza (% pz) 58.8




Eventi intercorrenti
Infezione urinaria (% pz) 24.8
Infezione non urinaria (% pz) 12.1
ACE non inf (% pz) 29.8
Caduta (% pz) 5.2
Dimissioni
Esito del ricovero
Casa, n (%) 72\(63.7)
Trasf altro reparto, n (%) 19 (R'Sr
RSA, n (% pz) 15 (13.3)
Trasf U.O.Acuti, n (%) 2 (1,8)
Mortalita, n (%) 5(4.4)




Rehabilitation Impairment Categories Pz (n=113)

(n,%)
Ictus 4(3.5)
Paraplegia traumatica 1 (0.9)
Parinson 4 (3.5)
Neurol atro 7(6.2)
Frat femore 2 (6.2)
Esiti artroprotesi in elezione 2 (1.8)
Artrosi 12 (10.6)
Altre ortopediche 4 (3.5)
Cardiaco —> 13 (11.5)
Polmonare —> 19 (16.8)

Miscellanea 45 (39.8)



La riabilitazione delle patologie cardiache
(Scompenso cardiaco) e respiratorie (BPCO)
presenta:

comuni Obettivi

=il miglioramento dell’autonomia e della qualita di
vita riducendo la sintomatologia legata alla
patologia

*|la riduzione della gravita, frequenza e incidenza
riacutizzazioni

comuni Protocoll

*riallenamento allo sforzo

=recupero dello stato funzionale

*programma educativo



Caratteristiche di 753 pazienti (BPCO, SC) ammessi presso la Riabilitazione AdC

tra giugno 2009 e giugno 2013 divisi per eta

70-79 ANNI 80-89 ANNI = 90 ANNI p
(n=214) (n=430) (n=109)
Media (DS) Media (DS) Media (DS)
75.62 (2.79) 84.75(2.74) 93.05 (3.09) | .000
Femmine, n (%) 100 (46.7) 278(64.7) 81 (74.3) -
Albumina 3.21 (0.8) 2.99 (0.4) 2.97 (0.4) .000
APS 2.78 (2.4) 2.91 (2.8) 3.48 (3.2) 127
N° di farmaci 8.29 (3.16) 7.61 (3.01) 7.01 (2,49) | .001
Mini Mental State Examination 21.8 (6.5) 18.5 (7.6) 15.7 (8.6) .000
(0-30)
Geriatric Depression Scale (0- 4.89 (3.3) 5.69 (3.4) 6.02 (3.5) 021
15)
Pittsbourgh 4.41 (1.04) 3.93 (1.09) 3.59 (1.12) | .000
LOS, giorni 27.78 (12.38) 27.81 (11.56) | 26.33 (11.81) | .490




Caratteristiche di 753 pazienti (BPCO, SC) ammessi presso la Riabilitazione AdC
tra giugno 2009 e giugno 2013 divisi per eta

0-79 ANNI 80-89 ANNI = 90 ANNI
(n=214) (n=430) (n=109) p
Media (DS) Media (DS) Media (DS)
Barthel Index Pream 85.87 (17.4) 77.4 (25.6) 63.51 (24.0) .000
(0-100)
Barthel Index Am 59.77 (25.6) 46.22 (24.6) 33.88 (24.9) .000
(0-100)
Barthel Index Dim 78.56 (25.7) 68.95 (25.7) 57.42 (29.4) .000
(0-100)
D Barthel Pream 12.88 (2.9) 11.78 (3.3) 10.45 (6.6) .000
(0-15)
D Barthel Am (0-15) 8.01 (4.7) 5.8 (4.5) 4.37 (5.6) .000
D Barthel Dim (0-15) 12.38 (3.8) 10.92 (4.4) 8.83 (4.9) .000
T Barthel Am (0-15) 9.97 (4.5) 7.67 (4.5) 5.88 (4.4) .000
T Barthel Dim (0-15) 13.21 (2.9) 11.76 (4.0) 9.61 (4.4) .000




Caratteristiche di 753 pazienti (BPCO, SC) ammessi presso la Riabilitazione AdC
tra giugno 2009 e giugno 2013 divisi per eta

0-79 ANNI 80-89 ANNI = 90 ANNI

(n=214) (n=430) (n=109) o)
n (%) n (%) n (%)
Delirium 25 (12.3) 73 (17.7) 26 (24.3) .025
Instabilita Am 73 (35.6) 134 (32.4) 37 (35.6) .662
Malnutrizione 58 (27.9) 153 (36.8) 46 (43.4) .015
Incontinenza 40 (21.4) 151 (40.6) 54 (60.7) .000




Esito dimissione 753 pazienti (BPCO, SC) ammessi presso la Riabilitazione AdC

tra giugno 2009 e giugno 2013 divisi per eta

0-79 ANNI 80-89 ANNI = 90 ANNI
(n=214) (n=430) (n=109) o)
n (%) n (%) n (%)

Casa 172 (80.4) 303 (70.5) 62(G6.9) | .000
Trasf altro reparto 11 (5.1) 35(8.1) 14 (12.8) .000
RSA 7(3.3) 40 (9.3) 19 (17.4) .000

N
UO acuti 11 (5.1) 26 (6.0) 2/(1.8) \ .000
Decesso/Hospice 13 (6.1) 26 (6.0) 1%1.0) / .000

g




Riassumendo

Le caratteristiche che differenziano sin
dall'ingresso la popolazione dei novantenni sono:

=un maggior deficit cognitivo

*una maggior tendenza alla malnutrizione
=un alta percentuale di incontinenza
=|'assunzione di meno farmaci

=una ridotta funzionalita sulle BADL

"una minore “partecipazione”

=un aumento della mortalita con riduzione del
ricovero in reparti per acuti



Ma...anche con patologie croniche e
debilitanti come la BPCO e lo scompenso
cardiaco:

| novantenni hanno un miglioramento > 20 punti al
Barthel (8,19 del quali negli item dedicati alla
deambulazione e al trasferimento)



Pulmonary rehabilitation improves functional capacity
in patients 80 years of age or older

Global functional score before and after pulmonary

rehabilitation
Age P
<80 years 80+ years YP vs OP
~Global functional score

(max 100)
Admission 89 (87 to 90) 85 (81 to 89) 0.040
Discharge 94 (93 to 95) 91 (88 to 93) 0.002

P (admission versus <0.0001 <0.0001
discharge)

Means with 95% Cls in parentheses. P values are for comparisons belween
age groups with a Students t test, and within age groups with a paired
Student’s t test. OF Older patients; YP Younger patients

MA Baltzan et al. Can Respir J 2004.




Ma...anche con patologie croniche e
iInvalidanti come la BPCO e lo scompenso
cardiaco:

| novantenni hanno un miglioramento > 20 punti al
Barthel (8,19 del quali negli item dedicati alla
deambulazione e al trasferimento)

Piu della meta di loro rientra al proprio domicilio
(56.9% dei pazienti con BPCO e SC ricoverati dal giugno 2009 al giugno

2013
63.7% di tutti i novantenni ricoverati da giugno 2012 a giugno 2013)
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Conclusioni



Nonagenarians challenge predictions of cognitive decline
*Marcel GM Qlde Rikkert, EEné.Mdis

Im 1980, Fries was one of the first to challenge this
pessimistic wview of elderly people. He postulated a
so-called compression of morbidity, meaning that the
burden of lifetime illness is compressed into a shorter
period just before death, as part of the demographic
transition 4 This notion was contested bwv the so-called

"= The most important good news from the study is"™'<"

S A

;‘;that age-related cognitive decline in very elderly people ="

“is malleable, as shown by the significant differences*<r<

in nta
<<in cognitive composite score between the cohorts.that
m ) - 1esis
or the failure-of-success hypothesis is important to
help to safeguard sustainable health care in this era of

SeCOoOnNOMmMIIcC Crisis.

www helancet. com Publishedonfineuly 11, 2013 htp://d.dol.org/10.1016/50140-6736(13)61220-8



—

Sarebbe un’offesa alla storia se, per
ignoranza o passivita, non fossimo in grado di
affrontare con risposte adeguate il piu grande
cambiamento che la vita umana mai ha
compiuto, e in cosi breve tempo, cioe un
aumento della sua durata di quasi un terzo.

_

M. Trabucchi



