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METHODS

1. Study design

1.1 STROBE Flowchart

STUDY RECRUITMENT
363 Patients screened
213 Did not meet criteria


150 Met entry and        exclusion criteria

59 Refused


91 Gave assent
4 Withdrew
2 Transfer to another hospital
12 Died
10 ICU stay less than 7 days



63 Patients studied

7 Died in hospital

56 Discharged

8 died in community;  5 LTF;         2 significant morbidity



41 Patients received invitation letter

STUDY FOLLOW-UP

2 W/D; 1 LTF         


38 Patients contacted re visit


	4 W/D; 2 NR; 1 LTF; 1 significant morbidity


30 Patients provided data:
Full-data (QOL, CFS, PA) = 27;
Partial data = 3 (PA n/a - 1 non-compliant; 2 bed-bound)
 



Figure S1: STROBE Flowchart for Patients in Musculoskeletal Ultrasound Study in Critical Care: Longitudinal Evaluation Study [1] Follow-Up
QOL: Quality of life; CFS: Clinical Frailty Scale; PA: Physical Activity; LTF: Lost to follow-up
up (no current address); NR: Non-responder (correct address; no response); W/D: Withdrawn; n/a: Not available.






2. Assessment of Health-Related Quality of Life

2. Assessment of Health-Related Quality of Life
2.1 Application of Health-Related Quality of Life Questionnaire (Medical Outcomes Study Short Form 36 Health Survey, SF-36) 
This consists of eight domain scales (Physical Function; Role - Physical; Bodily Pain; General Health; Vitality; Social Function; Role - Emotional; Mental Health), and two component summary scores (Physical Component Summary Score [PCS] and Mental Component Summary Score [MCS]) [2], and has been validated in UK populations [3].  Median, mean and standard deviations were compared with SF-36 scores reported from a large UK control population [3].

3. Assessment of Daily Activity
3.1 Use of Activity Monitors
Monitors were worn on the upper arm; a demonstration of monitor use was provided to the patient and carer or family member during the home visit, and an information sheet with the researcher’s contact details provided lest further clarification was required. Monitors were either collected in person or returned by mail.  

4. Assessment of Clinical Frailty Score 
4.1 Details of Clinical Frailty Scale Scoring
Scores were judged according to the criteria in Table S1 from observation during the home visit. 
1
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Table S1. Description of Clinical Frailty Scale Scores [4].


5. Effect/Sample Size Calculations
5.1 Projected parameters for statistical calculations for future trial design

	
	CFSa
	Daily Step Counts b 
	PCS c

	Healthy controls
	2
	10,000
	50

	ICU survivors
	2
	8750
	50

	ICU survivors without chronic disease
	2
	10,000
	50

	ICU survivors with chronic disease
	3
	6250
	42


a As per Table S1. From reference [4].
b From reference [5].
c From reference [6]: Mean±SD  50±10 [2].
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RESULTS
1. Patient Characteristics
1.1 Enrolled versus non-followed up patients from full cohort of intensive care unit survivors (n=30)
	Characteristic
	Followed-up
	Not Followed-up
	P value


	n
	30
	11
	


	Age (years)
	55.3 (48.3-62.3)
	40.8 (31.9-49.7)
	0.024c


	Male sex n (%)a 
	14(46.7)
	8 (72.7)
	<0.001 c 


	Pre-ICU LOS (days)b
	 1 (1-4)
	1 (1-2)
	0.192


	Ventilator days b
	8 (2-44)
	8 (4-14)
	0.936


	ICU LOS (days) b
	15 (7-73)
	13 (9-27)
	0.960


	Hospital  LOS (days) b
	29 (15-141)
	33 (16-54)
	0.902


	APACHE II 
	23.5 (21.6-25.3)
	20.0 (16.4-23.6)
	0.061


	SAPS II
	44.1 (39.3-49.0)
	51.6 (34.3-49.0)
	0.637


	Admission SOFA
	8.9 (7.6-10.1)
	9.5 (7.9-11.1)
	0.600


	CCI b
	0 (0-5)
	0 (0-2)
	0.095


	Admission diagnosis, n (%)

Sepsis

Trauma

Intracranial Bleed

Acute liver failure

Cardiogenic shock
	

13 (43.3)

7 (23.3)

3 (10.0)

0 (0.0)

7 (23.3)
	

3 (27.2)

5 (45.4)

2 (18.2)

1 (9.1)

0 (0.0)
	




	
Comorbidities, n (%)

COPD

Ischaemic heart disease

Hypertension

Diabetes Mellitus

Liver cirrhosis

Haematological disease

Obesity

Previous CVA

Chronic pancreatitis

Renal impairment

Crohn’s disease

Thyroid disease
	


6 (20.0)

6 (20.0)

9 (30.0)

4 (13.3)d

1 (3.3)

1 (3.3)

3 (10.0)

1 (3.3)

1 (3.3)

2 (6.6)

1 (3.3)

3 (10.0)
	


0 (0.0)

0 (0.0)

2 (18.2)

0 (0.0)

1 (9.1)

1 (9.1)

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0)

0 (0.0) e

0 (0.0)
	




Table S3. Patient Characteristics: Followed up versus Non-followed up Patients From Full Cohort of Intensive Care Unit Survivors (n=30).
ICU: intensive care unit; LOS: Length of stay; APACHE II: Acute Physiology and Chronic Health Evaluation score; SAPS II: Simplified Acute Physiology Score; SOFA: Sequential Organ Failure Assessment Score; CCI: Charlson Co Morbidity Index; RFCSA: Rectus Femoris Cross Sectional Area; ΔRFCSAd10%: Change in RFCSA over 10 days expressed as a percentage; COPD: Chronic Obstructive Pulmonary Disease; CVA: Cerebro-vascular accident.  Values are mean with (95% Confidence Intervals), except for b indicating median with range. Student’s T-test was used except for a(Chi-squared) and b(Mann Whitney U test); c indicates p<0.05. dIncluding one patient with Non-Insulin Dependent Diabetes Mellitus taking metformin. eIncluding one patient with severe Crohn’s disease (not scored by Charlson Co Morbidity Index [7]), hypothyroidism and hypertension.
2. SF-36



3. Construct Validity 

i) CFS;	   	TPDA CFS 	ii) Steps/d;      AA steps/d;    TPDA steps/d; Variation Steps/d; AA Variation/d; TPDA Variation/d
	Comparator
	r²
	p-value
	r²
	p-value
	r²
	p-value
	r²
	p-value
	r²
	p-value
	r²
	p-value
	r²
	p-value
	r²
	p-value

	SF-36 PCS
	0.56
	<0.01
	0.43
	<0.01
	0.25
	<0.01
	0.28
	<0.01
	0.20
	<0.05
	0.09
	NS
	0.12
	NS
	0.11
	NS

	SF-36 MCS
	0.21
	<0.05
	0.11
	NS
	0.03
	NS
	0.01
	NS
	0.03
	NS
	0.03
	NS
	0.03
	NS
	0.02
	NS

	SF-36 PF
	0.67
	<0.01
	0.5
	<0.01
	0.51
	<0.01
	0.56
	<0.01
	0.47
	<0.01
	0.24
	<0.01
	0.28
	<0.01
	0.27
	<0.01

	Steps/d
	0.55
	<0.01
	0.47
	<0.01
	-
	-
	0.91
	<0.01
	0.88
	<0.01
	0.67
	<0.01
	0.57
	<0.01
	0.69
	<0.01

	AA steps/d
	0.49
	<0.01
	0.38
	<0.01
	0.91
	<0.01
	-
	-
	0.87
	<0.01
	0.68
	<0.01
	0.77
	<0.01
	0.74
	<0.01

	APACHE II
	0.04
	NS
	0.03
	NS
	0.06
	NS
	0.07
	NS
	0.05
	NS
	0.07
	NS
	0.08
	NS
	0.07
	NS

	SAPS II
	0.002
	NS
	0.02
	NS
	0.02
	NS
	0.02
	NS
	0.06
	NS
	0.01
	NS
	0.02
	NS
	0.02
	NS

	SOFA
	0.06
	NS
	0.09
	NS
	0.01
	 NS
	0.001
	NS
	0.001
	NS
	0.001
	NS
	0.001
	NS
	0.001
	NS




Table S5. Adjusted and Unadjusted Values of Clinical Frailty Scale Scores and Parameters of Daily Step Count versus Measures of Physical Activity and Bedside Physiology from Intensive Care Unit Survivors Undergoing Activity Monitoring (n=27): Full Construct Validity Analysis. 
CSF: Clinical Frailty Scale score; PCS: SF-36 Physical Component Summary score; MCS: SF-36 Mental Component Summary score; PF: SF-36 Physical Function score (norm-based); AA: Age Adjusted; TPDA: Time Post-Discharge Adjusted; d: day; APACHE II: Acute Physiology and Chronic Health Evaluation II score; SAPS II: Simplified Acute Physiology Score II; SOFA: Sequential Organ Failure Assessment Score; r²: Coefficient of determination. NS indicates p>0.05.  
	
	



Figure S2: Relationships Between Daily Step Count Parameters and Health-Related Quality of Life (from Medical Outcomes Study Short Form 36 Questionnaire Domain Scores) in Intensive Care Unit Survivors (n=27). [image: ]
A: SF-36 Component Summary scores versus age-adjusted daily step count
B: SF-36 Physical Function domain score versus age-adjusted daily step count
C: SF-36 Physical Function domain score versus age-adjusted variation in daily step count
D: Age-adjusted daily step count versus age-adjusted variation in daily step count
Construct validity was assessed by determining values of r-squared between parameters of step count (derived from accelerometry), and norm-based scores from the SF-36 survey.  SF-36: Medical Outcomes Study Short Form 36 questionnaire; PCS: SF-36 Physical Component Summary score; MCS: SF-36 Mental Component Summary score; Physical Function: SF-36 Physical Function domain score; steps/d: daily step count; r2: Coefficient of determination.
Figure S3: Relationships Between Clinical Frailty Scale Score and Medical Outcomes Study Short Form 36 Questionnaire Physical Function Domain Score or Time Post-Discharge-Adjusted Daily Step Count in Intensive Care Unit Survivors (n=27). 
[image: ]
A: SF-36 Physical Function domain score versus Clinical Frailty Scale score
B: Time post-discharge-adjusted daily step count versus Clinical Frailty Scale score
Construct validity was assessed by determining values of r-squared between time post-discharge-adjusted daily step count (derived from accelerometry), and Physical Function scores (from the SF-36 survey), versus Clinical Frailty Scale Score (without adjustment for age and time post-discharge). SF-36: Medical Outcomes Study Short Form 36 questionnaire; Physical Function: SF-36 Physical Function domain score;  r2: Coefficient of determination.

DISCUSSION

1. Sufficiency of Sample Size 
A post-hoc power calculation indicates that sufficient numbers of ICU survivors with varying degrees of comorbidity were studied to detect a between-groups difference using physical activity monitoring or the PCS of the SF-36 questionnaire.
	Outcome measure
	With Chronic Disease,  mean (SD)
	Without Chronic Disease, mean (SD)
	Total number needed

	Age-adjusted steps
	53.0 (73.2)
	186.3 (145.8)
	26

	 SF-36 PCS
	34.0 (8.9)
	46.0 (11.4)
	26

	Clinical Frailty Scorea
	3 (1.6)
	5 (2.3)
	36



Table S6: Post-hoc Power Calculations for Different Outcome Measures Studied to Detect a Difference Between Patients With and Without Chronic Disease States. 
All power calculations were performed for alpha=0.05 beta=0.80 and two-tailed Students’ T-test except for a=Mann-Whitney U test; SD: Standard Deviation; SF-36: Medical Outcomes Study Short Form 36 questionnaire; PCS: SF-36 Physical Component Summary score.
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Score Frailty GradeDescription

1 Very Fit

People who are robust, active, energetic and motivated. These people commonly exercise regularly. 

They are among the fittest for their age.

2 Fit

People who have no active disease symptoms but are less fit than those of category 1. Often, they 

exercise or are very active occasionally (that is, seasonally).

3 Managing well

People whose medical problems are well controlled, but are not regularly active beyond routinely 

walking.

4 Vulnerable

While not dependent on other for daily help, symptoms often limit activities. A common complaint is 

being slowed up, and/or being tired during the day.

5 Mildy frail

These people often have more evident slowing, and need help in high-order independent activities of 

daily living (finances, transportation, heavy housework, medications). Typically, mild frailty 

progressively impairs shopping and walking outside alone, meal preparation and housework.

6

Moderately 

frail

People need help with all outside activities and with keeping house. Inside, they often have problems 

with stairs and need help with bathing and might need minimal assistance (cuing, standby) with dressing.

7 Severely frail

Completely dependent for personal care, from whatever cause (physical or cognitive). Even so, they 

seem stable and not at high risk of dying (within ~6 months)

8

Very severely 

frail

Completely dependent, approaching the end of life. Typically, they could not recover even from a 

minor illness.

9 Terminally ill

Approaching the end of life. This category applied to people with a life expectancy <6 months, who are 

not otherwise evidently frail.
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Table  S 2 : Mean Projected Value s for Exercise Parameters Post - I ntervention   CFS: Clinical Frailty Scale; PCS: Physical Component Summary Score from SF - 36; ICU:  Intensive Care Unit .       
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Table S2: Mean Projected Values for Exercise Parameters Post-Intervention

CFS: Clinical Frailty Scale; PCS: Physical Component Summary Score from SF-36; ICU: Intensive Care Unit.   
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SF - 36 domain a  All ICU Survivors  (n=27 )   ICU Survivors With  Chronic Disease (n=11)   ICU Survivors With No  Chronic Disease (n=16)  Controls ( n = 8889 )   b    

Physical function   Role - physical   Bodily pain   General health  5 2.4   ( 36.2 )   56.3 (36.3 )   61.0 (33.7 )   52.8  (25.6 )   29.1   ( 24.8 )   47.2   ( 36.2 )   53.2 (36.7 )   40.3 (20.8 )  68.4   ( 38.4 )   62.5   ( 36.2 )   66.3(31.5 )   61.4 (25.8 )  88.0   ( 19.7 )   87.2   ( 22.0 )   78.8 (23. 0)   71.1 (20.4 )  

Vitality   Social function   Role - emotional   Mental health  45.1 (28.3 )   61.1 (31.1 )   65.7 (33. 0)   60 .4 (21.9 )   36.4 (29.0 )   60.2   ( 31.5 )   61.4 (35.0 )   56.4 (22.4 )  51.2 (27.0 )   61.7   ( 31.8 )   68.8 (32.3 )   63.1 ( 2 1.9 )  58.0 (19.6 )   82.8   ( 23.2 )   85.8 (21.2 )   71.9 (18.2 )  

  Table  S4 .   Health - Related Quality of Life (from  Medical Outcomes Study Short Form 36 Questionnaire   Domain Scores)  for Population  C ont rols, Critical Illness Survivors Undergoing Activity M onitoring   (n=27) and Sub - cohorts With (n=11) or Without (n=16) Pre - morbid  Chronic D isease.   Mean (Standard Deviation) .   ICU : Intensive Care Unit.   a   Score range 0 - 100;  higher scores show greater   health - related   quality of  life.  b   Data from  Jenkinson et  al , 1999   [3] .        
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		SF-36 domaina

		All ICU Survivors (n=27)

		

		ICU Survivors With Chronic Disease (n=11) 

		ICU Survivors With No Chronic Disease (n=16)

		Controls (n = 8889) b 



		Physical function

Role-physical

Bodily pain

General health

		52.4 (36.2)

56.3 (36.3)

61.0 (33.7)

52.8 (25.6)

		

		29.1 (24.8)

47.2 (36.2)

53.2 (36.7)

40.3 (20.8)

		68.4 (38.4)

62.5 (36.2)

66.3(31.5)

61.4 (25.8)

		88.0 (19.7)

87.2 (22.0)

78.8 (23.0)

71.1 (20.4)



		Vitality

Social function

Role-emotional

Mental health

		45.1 (28.3)

61.1 (31.1)

65.7 (33.0)

60.4 (21.9)

		

		36.4 (29.0)

60.2 (31.5)

61.4 (35.0)

56.4 (22.4)

		51.2 (27.0)

61.7 (31.8)

68.8 (32.3)

63.1 (21.9)

		58.0 (19.6)

82.8 (23.2)

85.8 (21.2)

71.9 (18.2)







Table S4. Health-Related Quality of Life (from Medical Outcomes Study Short Form 36 Questionnaire Domain Scores) for Population Controls, Critical Illness Survivors Undergoing Activity Monitoring (n=27) and Sub-cohorts With (n=11) or Without (n=16) Pre-morbid Chronic Disease. Mean (Standard Deviation). ICU: Intensive Care Unit. a Score range 0-100; higher scores show greater health-related quality of life. b Data from Jenkinson et al, 1999 [3]. 
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