[bookmark: _GoBack]Supplementary Table S1[image: ]: Physiotherapy Intervention Algorithm. The interventions are collectively considered physical activity interventions (PAIs) in the main manuscript.
Abbreviations: 4AT: 4 ‘A’s test, ACBT: Active cycle of breathing technique, ACSM: American college of sports medicine, AROM: Active range of movement, BERG: BERG balance scale, BORG RPE: BORG rate of perceived exertion, BOS: Base of support, CAM: Confusion assessment method, COPD: Chronic obstructive pulmonary disease, CPAP: Continuous positive airway pressure, CPAP: Continuous positive airway pressure, FaME: Falls management exercise, FGA: Functional gait assessment, GS: Gait speed, HR: Heart rate, IRT: Integrated respiratory team, LOS: Length of hospital stay, MDT: Multi-disciplinary team, NIV: Non-invasive ventilation, NIC: Nurse in charge, OM’s: Outcome measures, OTAGO: balance exercises, PAR: Patient at risk score, PEP: Positive expiratory pressure, Physio Tools: Physio Tools exercise software, PT: Physiotherapist, PTA: Physiotherapy Assistant, Reps: repetitions, RR: Respiratory rate, SNP: Site nurse practitioner, STRATIFY: falls risk assessment tool, TUAG: Timed up and go test, UTI: Urinary tract infection, Vibs: Vibration airway clearance technique
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Below	
  pre-­‐morbid	
  function?	
  
Acute	
  localised	
  weakness	
  
causing	
  functional	
  impairment.	
  	
  	
  
Long	
  lie	
  post	
  fall	
  
	
  
OM’s	
  
Oxford	
  Scale	
  



Below	
  pre-­‐morbid	
  function?	
  
Extended/acute	
  bed	
  rest	
  
<0.6m/s	
  gait	
  speed	
  correlates	
  
with	
  increased	
  LOS	
  	
  



OM’s	
  
EMS	
  
BORG	
  RPE	
  Scale	
  
6	
  minute	
  walk	
  test	
  (Male	
  
<271m,	
  Female	
  <222m)	
  
HR/RR	
  



Below	
  pre-­‐morbid	
  function?	
  
Reduced/restricted	
  weight	
  
bearing	
  	
  and	
  /or	
  significantly	
  
slow	
  Gait	
  Speed	
  	
  
Requires	
  increased	
  assistance	
  
by	
  person	
  or	
  BOS	
  
<0.6m/s	
  GS	
  correlates	
  with	
  
increased	
  LOS	
  	
  



OM’s	
  
Gait	
  speed	
  
Tinetti	
  (lower	
  level)	
  
FGA	
  (higher	
  level)	
  



Below	
  pre-­‐morbid	
  function?	
  
Unsteady?	
  
Fear	
  of	
  falling?	
  
OM’s	
  
Functional	
  reach	
  <	
  15cm	
  
Tinetti	
  (low	
  level)	
  <	
  18	
  
BERG	
  (higher	
  level)	
  <45	
  
TUAG	
  <15	
  seconds	
  
Gait	
  Speed	
  <	
  0.6	
  
STRATIFY	
  ≥	
  2	
  =	
  risk	
  of	
  falling	
  



Update	
  Blue	
  Mobility	
  chart	
  
	
  
Fall	
  pathway	
  if	
  STRATIFY	
  ≥	
  2	
  
	
  
Exercise	
  Principles:	
  
	
  
-­‐	
  exercise	
  programme	
  should	
  
include	
  gait,	
  balance,	
  co-­‐
ordination	
  and	
  function	
  
-­‐	
  include	
  strengthening	
  component	
  
-­‐	
  balance	
  exercises	
  to	
  be	
  
progressively	
  dynamic	
  and	
  3	
  
dimensional	
  
-­‐	
  Aim	
  for	
  a	
  total	
  dose	
  of	
  50	
  hours	
  
exercise	
  in	
  3-­‐6	
  months	
  period	
  
(including	
  onward	
  referral)	
  
	
  
Low	
  Level	
  	
  
	
  
Emphasis	
  on	
  function	
  
Chair/standing	
  exercises.	
  
Mobility	
  –	
  reducing	
  support/aids	
  
	
  
Medium	
  
	
  
Combination	
  of	
  strength,	
  balance,	
  
gait	
  and	
  co-­‐ordination	
  exercises.	
  
Eg	
  :	
  OTAGO	
  exercises	
  
	
  
High	
  
	
  
-­‐	
  High	
  level	
  OTAGO	
  exercises.	
  
-­‐	
  FaME	
  exercises	
  (see	
  Skelton	
  and	
  
Dinan,	
  1999)	
  
	
  



EXERCISE	
  PROGRAMMES:	
  
	
  
-­‐	
  65-­‐75%	
  of	
  max	
  effort,	
  to	
  allow	
  
for	
  8-­‐15	
  reps	
  
-­‐	
  1-­‐3	
  sets	
  of	
  8-­‐10	
  exercises	
  
-­‐	
  rest	
  periods	
  2-­‐3	
  minutes	
  
between	
  sets	
  
-­‐	
  total	
  duration	
  20-­‐45	
  minutes	
  
-­‐	
  twice	
  per	
  week	
  
	
  
KEY	
  PRINICPLES	
  OF	
  EXERCISES:	
  
	
  
-­‐	
  progressive	
  (ie	
  they	
  get	
  harder	
  
over	
  time)	
  
-­‐	
  against	
  resistance	
  when	
  
possible	
  (eg	
  theraband,	
  weights,	
  
exercise	
  pedals)	
  
-­‐	
  controlled	
  movements	
  (slow	
  
eccentric)	
  
-­‐	
  as	
  functional	
  as	
  possible	
  
-­‐	
  provide	
  Physio	
  Tools	
  printed	
  
sheet	
  
	
  



Low	
  	
  –	
  Medium	
  Level	
  (GS	
  <	
  1.0):	
  	
  
-­‐	
  Up	
  to	
  150	
  minutes	
  of	
  moderate	
  
intensity/week	
  
-­‐	
  Each	
  session	
  to	
  be	
  at	
  least	
  10	
  
minutes	
  (eg	
  5x30	
  minutes,	
  15x10	
  
minutes	
  etc)	
  
-­‐	
  3-­‐5	
  times/week	
  is	
  effective	
  
-­‐	
  multi	
  component	
  programmes	
  	
  
work	
  better,	
  eg	
  strength,	
  balance	
  
and	
  aerobic	
  exercises	
  
	
  
All	
  patients	
  are	
  at	
  risk	
  of	
  Risk	
  Of	
  
Functional	
  Decline	
  secondary	
  to	
  
hospitalisation	
  
	
  
For	
  patients	
  with	
  a	
  GS	
  <0.6	
  who	
  
are	
  not	
  initiating	
  independent	
  
activity	
  on	
  the	
  ward	
  (and/or	
  a	
  low	
  
EMS):	
  
-­‐	
  Prescribe	
  Rehabilitation	
  program	
  	
  	
  	
  
	
  	
  	
  as	
  appropriate	
  
-­‐	
  Prescribe	
  weekly	
  session	
  	
  	
  
numbers	
  to	
  meet	
  ACSM	
  	
  	
  	
  
guidelines	
  
-­‐	
  PT/PTA	
  delivery	
  
	
  
If	
  your	
  patient	
  is	
  initiating	
  
independent	
  activity	
  on	
  the	
  ward	
  
regularly	
  and	
  is	
  at	
  their	
  pre-­‐morbid	
  
level	
  of	
  function	
  then	
  consider	
  
signposting	
  to	
  exercise	
  groups	
  and	
  
discharge.	
  	
  
	
  



Gait	
  Speed	
  
Complete	
  6m	
  Timed	
  Walk	
  for	
  all	
  
ambulatory	
  patients.	
  
 Norm Acute 
Men  (60 to 69) 1.33 0.54 
Men  (70 to 79) 1.26 0.42 
Men  (80 to 99) 0.97 0.45 
Women  (60 to 69) 1.24 0.40 
Women  (70 to 79) 1.13 0.24 
Women  (80 to 99) 0.94 0.30 
	
  



All	
  patients	
  are	
  at	
  risk	
  of	
  Risk	
  of	
  
Functional	
  Decline	
  secondary	
  to	
  



hospitalisation	
  
	
  
For	
  patients	
  with	
  a	
  GS	
  <0.6	
  who	
  are	
  not	
  
initiating	
  independent	
  activity	
  on	
  the	
  
ward	
  (and/or	
  	
  a	
  low	
  EMS;	
  
-­‐	
  Prescribe	
  Rehabilitation	
  program	
  	
  	
  	
  
	
  	
  	
  as	
  appropriate	
  
-­‐	
  Prescribe	
  weekly	
  session	
  	
  	
  
numbers	
  to	
  meet	
  Physical	
  Activity	
  	
  	
  	
  
guidelines	
  
-­‐	
  PT/PTA	
  delivery	
  
	
  
If	
  your	
  patient	
  is	
  initiating	
  independent	
  
activity	
  on	
  the	
  ward	
  regularly	
  and	
  is	
  at	
  
their	
  pre-­‐morbid	
  level	
  of	
  function	
  then	
  
consider	
  signposting	
  to	
  exercise	
  groups	
  
and	
  discharge.	
  	
  
	
  



Physical	
  
Activity	
  



	
  
Balance	
  



	
  
Strength	
  



Gait	
  	
  
Dysfunction	
  



Treatm
ent	
  O



ptions	
  
O
utcom



e	
  
M
easures	
  



Problem
	
  



Pulmonary	
  	
  
Dysfunction	
  



Acute	
  Cognitive	
  
Dysfunction	
  



Hypo/hyperactive	
  Delirium	
  
	
  
Risk	
  Factors:	
  
Pre-­‐existing	
  dementia	
  
Acute	
  infection	
  (UTI,	
  chest)	
  
Constipation/Pain	
  
Hypoxia	
  
Hypo/hypernatraemia	
  
	
  
OM’s	
  
CAM	
  Assessment	
  
STRATIFY	
  
4AT	
  >	
  3	
  –	
  possible	
  delirium	
  



PAR	
  >	
  2	
  
Sp02	
  <	
  Target	
  	
  
O2	
  requirement	
  
Increased	
  work	
  of	
  breathing	
  
	
  



PNEUMONIA/CHEST	
  INFECTION:	
  
	
  
Sit	
  out	
  of	
  bed	
  within	
  24	
  hours,	
  
for	
  >	
  20	
  minutes.	
  
Bubble	
  PEP.	
  
For	
  retained	
  sputum:	
  
-­‐	
  positioning	
  
-­‐	
  ACBT	
  
-­‐	
  vib’s/percussion	
  
-­‐	
  NP	
  suction	
  if	
  secretions	
  are	
  
copious	
  and	
  cough	
  ineffective	
  
(if	
  for	
  escalation,	
  then	
  also	
  
consider	
  CPAP	
  and	
  NIV).	
  
	
  
ACUTELY	
  DETERIORATING	
  Pt’S:	
  
	
  
PAR	
  <	
  2:	
  monitor	
  obs	
  as	
  usual	
  
	
  
PAR	
  ≥	
  2:	
  4	
  hourly	
  obs,	
  notify	
  NIC,	
  
Dr	
  and	
  SNP	
  
	
  
PAR	
  ≥	
  4:	
  hourly	
  obs,	
  notify	
  NIC,	
  
Dr,	
  SNP	
  and	
  PART	
  
	
  
PAR	
  ≥	
  6:	
  30	
  min	
  obs,	
  PART	
  refer	
  
patient	
  to	
  Critical	
  Care	
  Team	
  	
  
	
  
COPD:	
  
	
  
-­‐	
  Ensure	
  the	
  IRT	
  are	
  aware	
  of	
  pt’s	
  
with	
  acute	
  exacerbations.	
  
-­‐	
  Treat	
  for	
  sputum	
  retention	
  and	
  
shortness	
  of	
  breath	
  as	
  required.	
  



MDT:	
  
	
  
Delirium	
  Bundle	
  /	
  If	
  positive	
  then	
  
alert	
  team	
  
-­‐	
  consider	
  constipation/glasses/	
  
hearing	
  aids	
  present	
  and	
  working	
  
	
  
PHYSIO:	
  
Delirious	
  patients	
  are	
  at	
  risk	
  of	
  
falling	
  
Falls	
  pathway	
  guidance	
  
-­‐	
  STRATIFY/RESTRATIFY	
  
-­‐	
  Reassure/Reorientate/History	
  
-­‐	
  wanderguard	
  
-­‐	
  Low	
  bed	
  
-­‐	
  don’t	
  use	
  cot-­‐sides	
  
-­‐	
  offering	
  drinks	
  
-­‐	
  good	
  footwear	
  
-­‐	
  appropriate	
  walking	
  aid	
  
-­‐	
  avoid	
  physical	
  constraints	
  (eg	
  
use	
  leg	
  bags)	
  
-­‐	
  adequate	
  analgesia	
  
-­‐	
  maintain	
  stock	
  of	
  aids	
  on	
  the	
  
wards	
  over	
  weekends	
  
	
  
Early	
  mobilisation:	
  	
  	
  
-­‐	
  walking	
  x3	
  daily	
  
-­‐	
  OR	
  AROM	
  exercises	
  x3	
  daily	
  if	
  
immobile	
  	
  
-­‐	
  Maintain	
  mobility	
  and	
  function	
  
through	
  physical	
  activity	
  /Gait	
  
Dysfunction	
  guidelines	
  



	
   Common	
  Considerations	
  for	
  Older	
  Adults:	
  impaired	
  communication,	
  short-­‐term	
  memory	
  loss,	
  osteoporosis.	
  
	
   Progressions:	
  if	
  any	
  target	
  is	
  not	
  achievable/realistic,	
  then	
  start	
  with	
  a	
  lower	
  intensity	
  and	
  build	
  up	
  to	
  target	
  levels	
  as	
  appropriate	
  










 

Below	pre-morbid	function?	

Acute	localised	weakness	

causing	functional	impairment.			

Long	lie	post	fall	

	

OM’s	

Oxford	Scale	

Below	pre-morbid	function?	

Extended/acute	bed	rest	

<0.6m/s	gait	speed	correlates	

with	increased	LOS		

OM’s	

EMS	

BORG	RPE	Scale	

6	minute	walk	test	(Male	

<271m,	Female	<222m)	

HR/RR	

Below	pre-morbid	function?	

Reduced/restricted	weight	

bearing		and	/or	significantly	

slow	Gait	Speed		

Requires	increased	assistance	

by	person	or	BOS	

<0.6m/s	GS	correlates	with	

increased	LOS		

OM’s	

Gait	speed	

Tinetti	(lower	level)	

FGA	(higher	level)	

Below	pre-morbid	function?	

Unsteady?	

Fear	of	falling?	

OM’s	

Functional	reach	<	15cm	

Tinetti	(low	level)	<	18	

BERG	(higher	level)	<45	

TUAG	<15	seconds	

Gait	Speed	<	0.6	

STRATIFY	≥	2	=	risk	of	falling	

Update	Blue	Mobility	chart	

	

Fall	pathway	if	

STRATIFY	≥	2

	

	

Exercise	Principles:	

	

-	exercise	programme	should	

include	gait,	balance,	co-

ordination	and	function	

-	include	strengthening	component	

-	balance	exercises	to	be	

progressively	dynamic	and	3	

dimensional	

-	Aim	for	a	total	dose	of	50	hours	

exercise	in	3-6	months	period	

(including	onward	referral)	

	

Low	Level		

	

Emphasis	on	function	

Chair/standing	exercises.	

Mobility	–	reducing	support/aids	

	

Medium	

	

Combination	of	strength,	balance,	

gait	and	co-ordination	exercises.	

Eg	:	OTAGO	exercises	

	

High	

	

-	High	level	OTAGO	exercises.	

-	FaME	exercises	(see	Skelton	and	

Dinan,	1999)	

	

EXERCISE	PROGRAMMES:	

	

-	65-75%	of	max	effort,	to	allow	

for	8-15	reps	

-	1-3	sets	of	8-10	exercises	

-	rest	periods	2-3	minutes	

between	sets	

-	total	duration	20-45	minutes	

-	twice	per	week	

	

KEY	PRINICPLES	OF	EXERCISES:	

	

-	progressive	(ie	they	get	harder	

over	time)	

-	against	resistance	when	

possible	(eg	theraband,	weights,	

exercise	pedals)	

-	controlled	movements	(slow	

eccentric)	

-	as	functional	as	possible	

-	provide	Physio	Tools	printed	

sheet	

	

Low		–	Medium	Level	(GS	<	1.0):		

-	Up	to	150	minutes	of	moderate	

intensity/week	

-	Each	session	to	be	at	least	10	

minutes	(eg	5x30	minutes,	15x10	

minutes	etc)	

-	3-5	times/week	is	effective	

-	multi	component	programmes		

work	better,	eg	strength,	balance	

and	aerobic	exercises	

	

All	patients	are	at	risk	of	Risk	Of	

Functional	Decline	secondary	to	

hospitalisation	

	

For	patients	with	a	GS	<0.6	who	

are	not	initiating	independent	

activity	on	the	ward	(and/or	a	low	

EMS):	

-	Prescribe	Rehabilitation	program				

			as	appropriate	

-	Prescribe	weekly	session			

numbers	to	meet	ACSM				

guidelines	

-	PT/PTA	delivery	

	

If	your	patient	is	initiating	

independent	activity	on	the	ward	

regularly	and	is	at	their	pre-morbid	

level	of	function	then	consider	

signposting	to	exercise	groups	and	

discharge.		

	

Gait	Speed	

Complete	6m	Timed	Walk	for	all	

ambulatory	patients.	

  Norm  Acute 

Men  (60 to 69)  1.33  0.54 

Men  (70 to 79)  1.26  0.42 

Men  (80 to 99)  0.97  0.45 

Women  (60 to 69)  1.24  0.40 

Women  (70 to 79)  1.13  0.24 

Women  (80 to 99)  0.94  0.30 

	

All	patients	are	at	risk	of	Risk	of	

Functional	Decline	secondary	to	

hospitalisation	

	

For	patients	with	a	GS	<0.6	who	are	not	

initiating	independent	activity	on	the	

ward	(and/or		a	low	EMS;	

-	Prescribe	Rehabilitation	program				

			as	appropriate	

-	Prescribe	weekly	session			

numbers	to	meet	Physical	Activity				

guidelines	

-	PT/PTA	delivery	

	

If	your	patient	is	initiating	independent	

activity	on	the	ward	regularly	and	is	at	

their	pre-morbid	level	of	function	then	

consider	signposting	to	exercise	groups	

and	discharge.		
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Pulmonary		

Dysfunction	

Acute	Cognitive	

Dysfunction	

Hypo/hyperactive	Delirium	

	

Risk	Factors:	

Pre-existing	dementia	

Acute	infection	(UTI,	chest)	

Constipation/Pain	

Hypoxia	

Hypo/hypernatraemia	

	

OM’s	

CAM	Assessment	

STRATIFY	

4AT	>	3	–	possible	delirium	

PAR	>	2	

Sp02	<	Target		

O2	requirement	

Increased	work	of	breathing	

	

PNEUMONIA/CHEST	INFECTION:	

	

Sit	out	of	bed	within	24	hours,	

for	>	20	minutes.	

Bubble	PEP.	

For	retained	sputum:	

-	positioning	

-	ACBT	

-	vib’s/percussion	

-	NP	suction	if	secretions	are	

copious	and	cough	ineffective	

(if	for	escalation,	then	also	

consider	CPAP	and	NIV).	

	

ACUTELY	DETERIORATING	Pt’S:	

	

PAR	<	2:	monitor	obs	as	usual	

	

PAR	≥	2:	4	hourly	obs,	notify	NIC,	

Dr	and	SNP	

	

PAR	≥	4:	hourly	obs,	notify	NIC,	

Dr,	SNP	and	PART	

	

PAR	≥	6:	30	min	obs,	PART	refer	

patient	to	Critical	Care	Team		

	

COPD:	

	

-	Ensure	the	IRT	are	aware	of	pt’s	

with	acute	exacerbations.	

-	Treat	for	sputum	retention	and	

shortness	of	breath	as	required.	

MDT:	

	

Delirium	Bundle	/	If	positive	then	

alert	team	

-	consider	constipation/glasses/	

hearing	aids	present	and	working	

	

PHYSIO:	

Delirious	patients	are	at	risk	of	

falling	

Falls	pathway	guidance	

-	STRATIFY/RESTRATIFY	

-	Reassure/Reorientate/History	

-	wanderguard	

-	Low	bed	

-	don’t	use	cot-sides	

-	offering	drinks	

-	good	footwear	

-	appropriate	walking	aid	

-	avoid	physical	constraints	(eg	

use	leg	bags)	

-	adequate	analgesia	

-	maintain	stock	of	aids	on	the	

wards	over	weekends	

	

Early	mobilisation:			

-	walking	x3	daily	

-	OR	AROM	exercises	x3	daily	if	

immobile		

-	Maintain	mobility	and	function	

through	physical	activity	/Gait	

Dysfunction	guidelines	

	 Common	Considerations	for	Older	Adults:	impaired	communication,	short-term	memory	loss,	osteoporosis.	

	 Progressions:	if	any	target	is	not	achievable/realistic,	then	start	with	a	lower	intensity	and	build	up	to	target	levels	as	appropriate	


