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abstract

Purpose
To examine the association between physiotherapy access after hip fracture and discharge home, readmission, survival, and mobility recovery.
Methods

A 2017 Physiotherapy Hip Fracture Sprint Audit was linked to hospital records for 5,383 patients. Logistic regression was used to estimate the association between physiotherapy access in the first postoperative week and discharge home, 30-day readmission post-discharge, 30-day survival and 120-days mobility recovery post-admission adjusted for age, sex, American Society of Anesthesiology grade, Hospital Frailty Risk Score and prefracture mobility/residence.
Results

Overall, 73% were female and 40% had high frailty risk. Patients who received ≥2 hours of physiotherapy (versus less) had 3% (95% Confidence Interval: 0-6%), 4% (2-6%), and 6% (1-11%) higher adjusted probabilities of discharge home, survival, and outdoor mobility recovery, and 3% (0-6%) lower adjusted probability of readmission. Recipients of exercise (versus mobilisation alone) had 6% (1-12%), 3% (0-7%), and 11% (3-18%) higher adjusted probabilities of discharge home, survival, and outdoor mobility recovery, and 6% (2-10%) lower adjusted probability of readmission. Recipients of 6-7 days physiotherapy (versus 0-2 days) had 8% (5-11%) higher adjusted probability of survival. For patients with dementia, improved probability of survival, discharge home, readmission and indoor mobility recovery were observed with greater physiotherapy access. 

Conclusion

Greater access to physiotherapy was associated with a higher probability of positive outcomes. For every 100 patients, greater access could equate to an additional eight patients surviving to 30-days and six avoiding 30-day readmission. The findings suggest a potential benefit in terms of home discharge and outdoor mobility recovery.
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CONTRIBUTION OF THE PAPER
· To substantiate a case for additional physiotherapy, evidence for an association with improved outcomes is needed.

· Analysis of 5,383 patients suggests greater access to physiotherapy was associated with higher probability of positive outcomes. 

· For every 100 patients, this could equate to six more patients avoiding 30-day readmission and eight more patients surviving to 30-days.

· The association between access to physiotherapy and survival persisted irrespective of dementia diagnosis.

· For other outcomes, associations varied by the presence/absence of dementia and should be explored by future cohort studies.

introduction 

Proponents of physiotherapy advocate for increased input early on and throughout the hospital stay after hip fracture surgery to optimise recovery [1]. The National Institute for Health and Care Excellence (NICE) guidelines for physiotherapy in the hospital setting after hip fracture surgery recommend mobilisation on the day of or after surgery, to offer mobilisation at least once a day, and to ensure regular physiotherapy review [2]. Yet, for many settings this is not achieved. For example, a 2017 English and Welsh sprint audit indicated only 20% of patients received physiotherapy on six or seven days, for an average of two or more hours, in the first postoperative week 
 ADDIN EN.CITE 
[3, 4]
. Fewer than half of patients were prescribed exercise as well as mobilisation 
 ADDIN EN.CITE 
[3, 4]
. To substantiate a case for additional resource, evidence for an association with improved outcomes is needed. 

The current research group previously reported an association between access to postoperative physiotherapy and time to discharge 
 ADDIN EN.CITE 
[4]
. However, for many patients, this may not be as important as being discharged home (rather than to a care home), surviving, staying at home, and living well 
 ADDIN EN.CITE 
[5, 6]
. These priorities reflect the World Health Organization’s definition of functional ability as ‘all the health-related attributes that enable people to be and to do what they have reason to value’ [7]. A cohort study (n = 443) in a small group of New York City Hospitals demonstrated promise for an association between access to physiotherapy in the first four days after surgery and mobility at 2-months 
 ADDIN EN.CITE 
[8]
.
This study aimed to examine the association between physiotherapy access in the first seven days after hip fracture surgery and discharge home, readmission, survival, and recovery of mobility, accounting for potential confounders among those with stays of at least one week. Given uncertainty over the optimal physiotherapy management for older adults with dementia after hip fracture surgery [9], this study also sought to determine whether probabilities varied by the presence/absence of a dementia diagnosis.  

Methods 
Data source
The National Hip Fracture Database (NHFD) captures care provided to adults aged 60 years or more who are admitted to an acute hospital with hip fracture in England or Wales (national case ascertainment >90%) [10]. In 2017, the UK Chartered Society of Physiotherapy commissioned a sprint audit through the NHFD to capture additional data on the acute physiotherapy management of patients with hip fracture [3]. Pseudo-anonymised data from the physiotherapy sprint audit were linked to the NHFD and hospital and mortality records for 5,383 patients surgically treated for a non-pathological hip fracture in May or June 2017. Details of data cleaning, linkage, selection, and validation are available elsewhere 
 ADDIN EN.CITE 
[4]
. 
Exposures
The study exposures included frequency, duration and type of physiotherapy received in the first week after surgery. Frequency was classified both as a one-day increment and as a categorical variable (physiotherapy received on zero to two, three, four, five, or six to seven days out of a possible seven days). Duration was classified both as a 30-minute increment and as a binary variable (<2 hours, ≥2 hours). Type was classified as mobilisation alone [PHFSA code for mobilisation/gait/transfer practice] or mobilisation and exercises [PHFSA code for mobilisation/gait/transfer practice and range of motion/strength/balance]). 

Outcomes
The study outcomes included discharge home (among those admitted from home only), survival at 30-days post-admission, readmission within 30-days of discharge, and recovery of ambulatory ability by 120-days post-admission. Recovery was defined as no reduction from pre-fracture ambulatory ability (outdoors or indoors only) 
 ADDIN EN.CITE 
[11]
. Patients without pre-fracture mobility were excluded from the analysis of recovery.
Potential confounders

Variables with a known association with our study outcomes were adjusted for i.e., age [12], sex  [12], prefracture mobility (outdoor, indoor only, no mobility) [for analysis of discharge home, survival and readmission] [12], pre-fracture residence (own home/sheltered housing, nursing care/residential care) [for analysis of recovery] [12], American Society of Anesthesiology (ASA) grade 
 ADDIN EN.CITE 
[13]
, and Hospital Frailty Risk Score (low, intermediate, high risk) 
 ADDIN EN.CITE 
[14]
. 
Subgroup 

ICD-10 codes were used to identify patients with dementia [ICD-10: E100-E108, E110-E118, E130-E138, E140-E148] during their admission with hip fracture or an admission in the year prior to their hip fracture.
Statistical analysis
Patients with complete data for exposures, outcomes and potential confounders were included in the main analysis. The analysis was limited to those with inpatient stays of at least seven days (and therefore opportunity to experience frequency and duration categorical exposures). Patient and care characteristics were described by median and interquartile ranges (continuous variables) and proportions (categorical variables), overall and by exposure. Mann-Whitney U, χ2, and Kruskal-Wallis tests were used to compare distributions by exposures. The proportion of patients with each outcome were estimated for each exposure group. Logistic regression models with post-estimation[15] were used to calculate odds ratios (OR) (continuous exposures) or risk differences (RD) (categorical exposures) and their 95% confidence intervals (CI) for discharge home, survival, readmission, and recovery (stratified by pre-fracture ambulatory ability) for patients in receipt of each exposure level, overall and by the presence/absence of a dementia diagnosis. Analyses were completed with R [16].
Multivariable imputation by chained equations was used to determine whether similar findings would be reached following complete case and imputed analyses (Supplementary File 1) 
 ADDIN EN.CITE 
[17, 18]
. Missing values for the analyses of discharge home or 120-day recovery of ambulatory ability were not imputed as the data were likely not missing at random [17]. To assess the findings’ sensitivity to exclusion of those discharged within the first 7-days postoperatively, the analysis was replicated for exposures: 1) a 1-day increase in frequency of physiotherapy; 2) a 30-minute increase in physiotherapy duration; and 3) receipt of mobilisation and exercise compared to mobilisation alone for all patients (Supplementary File 2).

Results 

Patient characteristics

Of the 5,383 patients, 73% were female, 82% were admitted from home, and 74% were ambulatory outdoors pre-fracture, 73% presented with an ASA grade ≥III and 40% with a high risk of frailty (Table 1, Supplementary File 3 Tables S3_6 – S3_7). Following patient exclusions, 3,704/4,069 (91%) patients had complete data regarding survival, 3,191/3,556 (90%) for readmission, 1,864/3,133 (60%) for discharge home, 1,789/4,028 (44%) for recovery of mobility, (Figure 1). Differences between patients included and excluded from the complete case analysis for each outcome are available in Supplementary File 3 (Tables S3_1 – S3_5).

Table 1. Characteristics of 5,148 patients surgically treated for non-pathological hip fracture overall and by physiotherapy duration  

	
	Total
	< 2-hours
	>/= 2-hours

	
	n=5,148†
	n=2,759
	n=2,389

	Age, years* (median (IQR))
	84 (77 - 89)
	84 (77 -90)
	84 (78 - 88)

	   Missing n (%)
	1 (0)
	1 (0)
	0

	Length of stay, days* (median (IQR))
	12 (7 - 18)
	11 (7 - 18)
	12 (8 - 18)

	   Missing, n (%)
	299 (6)
	149 (5)
	150 (6)

	Sex, n (%)
	
	
	

	   Male
	1,386 (27)
	742 (27)
	644 (27)

	   Female
	3,762 (73)
	2,017 (73)
	1,745 (73)

	   Missing 
	0
	0
	0

	ASA*, n (%)
	
	
	

	   I
	119 (2)
	64 (2)
	55 (2)

	   II
	1,270 (25)
	599 (22)
	671 (29)

	   III
	2,924 (58)
	1,596 (59)
	1,328 (57)

	   IV
	730 (14)
	440 (16)
	290 (12)

	   V
	15 (0)
	9 (0)
	6 (0)

	   Missing
	90 (2)
	51 (2)
	39 (2)

	Hospital Frailty Index*, n (%)
	
	
	

	   Low risk
	947 (20)
	483 (19)
	464 (21)

	   Intermediate risk
	1,928 (40)
	985 (38)
	943 (43)

	   High risk
	1,920 (40)
	1,107 (43)
	813 (37)

	   Missing
	353 (7)
	184 (7)
	169 (7)

	Prefracture mobility*, n (%)
	
	
	

	   Outdoor
	3,817 (74)
	1,935 (70)
	1,882 (79)

	   Indoor only
	1,280 (25)
	784 (28)
	496 (21)

	   No mobility
	51 (1)
	40 (1)
	11 (1)

	   Missing
	0
	0
	0

	Prefracture residence*, n (%)
	
	
	

	   Own home/sheltered housing
	4,202 (82)
	2,120 (77)
	2,082 (87)

	   Residential care
	585 (11)
	385 (14)
	200 (8)

	   Nursing care
	358 (7)
	251 (9)
	107 (5)

	   Missing
	3 (0)
	3 (0)
	0


IQR = interquartile range; ASA = American Society of Anaesthesiology grade. *p<0.05 †Does not include 235 patients with missing data for duration.
Figure 1: Count and percentage of exposure and outcome for total sample and for each outcome following exclusions.

[image: image1.jpg]Discharged home n=2,112 (39)

Total sample >2hrs n = 2,389 (44) Survived n = 4,236 (79)
. 382 » 6-7 days n = 1,051 (20) Readmitted n = 1,301 (24)
_ with exercise n = 4,645 (86) Recovered (outdoor) n =553 (10)
Recovered (indoor) n = 500 (9)
.| Exclude discharged in first 7 days
- n=1,314 (24)
n =4,069
Exclude admit from Exclude died Exclude no mobility
—» nursing/residential care —»  in hospital > prefracture
n =766 (19) n=513 (13) n=41(1)
Exclude died in hospital
> =4,028
n =170 (4) n ¢’
Complete data*
recovery
n= 3,133 n= 4,069 n= 3,556 n= 1,789 (44)
|
v i v v v
Complete data* Complete data* Complete data* Complete data* Complete data*
discharge home survival readmission outdoor recovery indoor recovery
n=1,864 (59) n=3,704 (91) n=3,191 (90) n=1,312 (73) n =477 (27)
A \ 4 A 4
>2hrs n = 877 (47) >2hrs n = 1,550 (42) >2hrs n =433 (14) >2hrs n =209 (16) >2hrs n =175 (37)
6-7 days n =471 (25) 6-7 days n = 738 (20) 6-7 days n =184 (6) 6-7 days n =96 (7) 6-7 days n = 65 (14)
with exercise n = 1,461 (78) with exercise n = 2,787 (75) with exercise n = 759 (24) with exercise n = 325 (25) with exercise n = 335 (7)

|

Discharged home Survived Readmitted Recovered Recovered
n=1,626 (87) n=3,191 (86) n =849 (27) n =348 (27) n =400 (84)




*after patient exclusions
Discharge home 
Among the 87% (1,626 of 1,864) of patients discharged home, 57% (877 of 1,552; n = 74 with missing data for duration) received ≥2 hours of physiotherapy, 29% (471 of 1,626) received physiotherapy on six or seven days, and 90% (1,461 of 1,619; n = 7 with missing data for type) received mobilisation and exercises. Among the 13% (238 of 1,864) of patients not discharged home, 46% (100 of 219; n = 19 with missing data for duration) received ≥2 hours of physiotherapy, 25% (60 of 238) received physiotherapy on six or seven days, and 83% (196 of 235; n= 3 with missing data for type) received mobilisation and exercises.
Patients in receipt of ≥2 hours physiotherapy (compared to <2 hours), physiotherapy on six to seven days (compared to zero to two days), and mobilisation and exercise (compared to mobilisation alone) had a 5% (95% CI: 2-8%), 8% (95% CI: 3-14%), and 8% (95% CI: 3-14%) higher crude probability of discharge home respectively (Figure 2, Table 2). Following adjustment, the difference in probabilities persisted for ≥2 hours physiotherapy (3% difference, 95% CI: 0-6%) and mobilisation and exercise (6% difference, 95% CI: 1-12%) but not for physiotherapy on six to seven days (compared to zero to two days) (3% difference, 95% CI:  -3-8%) (Figure 2, Table 2). The crude and adjusted OR of discharge home following a 30-minute increase in physiotherapy were 1.16 (95% CI: 1.07–1.25) and 1.14 (95% CI: 1.04-1.24) (Table 2). The crude and adjusted OR of discharge home following a 1-day increase in physiotherapy were 1.19 (95% CI: 1.08–1.31) and 1.09 (95% CI: 0.98–1.21) (Table 2).
30-day survival

Among the 86% (3,191 of 3,704) of patients alive at 30-days, 51% (1,550 of 3,051; n = 140 with missing data for duration) received ≥2 hours of physiotherapy, 23% (738 of 3,191) received physiotherapy on six or seven days, and 88% (2,787 of 3,171; n = 20 with missing data for type) received mobilisation and exercises. Among the 14% (513 of 3,704) of patients not alive at 30-days, 39% (189 of 484; n = 29 with missing data for duration) received ≥2 hours of physiotherapy, 16% (82 of 513) received physiotherapy on six or seven days, and 82% (412 of 500; n = 13 with missing data for type) received mobilisation and exercises.

Patients in receipt of physiotherapy on six to seven days (compared to zero to two days), ≥2 hours physiotherapy (compared to <2 hours), and mobilisation and exercise (compared with mobilisation alone) had a 12% (95% CI: 9-16%), 6% (95% CI: 3-8%), and 6% (95% CI: 2-9%) higher crude probability of 30-day survival, respectively (Figure 2, Table 2). Following adjustment, the difference in probabilities persisted for physiotherapy on six to seven days (compared to zero to two days) (8% difference, 95% CI:  5-11%), ≥2 hours physiotherapy (4% difference, 95% CI: 2-6%) and mobilisation and exercise (3% difference, 95% CI: 0-7%) (Figure 2, Table 2). The crude and adjusted OR of 30-day survival following a 30-minute increase in physiotherapy were 1.17 (95% CI: 1.11–1.24) and 1.12 (95% CI: 1.06-1.18) (Table 2). The crude and adjusted OR of 30-day survival following a 1-day increase in physiotherapy were 1.27 (95% CI: 1.19–1.35) and 1.19 (95% CI: 1.11-1.27) (Table 2).
30-day readmission

Among the 27% (849 of 3,191) of patients readmitted within 30-days, 53% (433 of 811; n = 38 with missing data for duration) received ≥2 hours of physiotherapy, 22% (184 of 849) received physiotherapy on six or seven days, and 90% (759 of 846; n = 3 with missing data for type) received mobilisation and exercises. Among the 73% (2,342 of 3,191) of patients not readmitted within 30-days, 50% (1,117 of 2,240; n = 102 with missing data for duration) received ≥2 hours of physiotherapy, 24% (554 of 2,342) received physiotherapy on six or seven days, and 87% (2,028 of 2,325; n = 17 with missing data for type) received mobilisation and exercises.

Patients in receipt of mobilisation and exercise (compared with mobilisation alone) and ≥2 hours physiotherapy (compared to <2 hours) had a 5% (95% CI: 0-9%) and 3% (95% CI: 0-6%) lower crude probability of 30-day readmission, respectively (Figure 2, Table 2). Following adjustment, the difference in probabilities persisted for ≥2 hours physiotherapy (3% difference, 95% CI: 0-6%) and mobilisation and exercise (6% difference, 95% CI: 2-10%) (Figure 2, Table 2). The crude and adjusted OR of 30-day readmission following a 30-minute increase in physiotherapy were 1.03 (95% CI: 0.99-1.07) and 1.04 (95% CI: 1.00-1.08) (Table 2). The crude and adjusted OR of 30-day readmission following a 1-day increase in physiotherapy were 1.02 (95% CI: 0.96-1.08) and 1.06 (95% CI: 1.00-1.12) (Table 2).
120-day recovery of outdoor mobility
Among the 27% (348 of 1,312) of patients who recovered outdoor mobility, 62% (209 of 336; n = 12 with missing data for duration) received ≥2 hours of physiotherapy, 28% (96 of 348) received physiotherapy on six or seven days, and 94% (325 of 346; n = 2 with missing data for type) received mobilisation and exercises. Among the 73% (946 of 1,312) of patients who did not recover outdoor mobility, 53% (481 of 908; n = 56 with missing data for duration) received ≥2 hours of physiotherapy, 24% (229 of 964) received physiotherapy on six or seven days, and 90% (863 of 960; n = 4 with missing data for type) received mobilisation and exercises.

Patients in receipt of ≥2 hours physiotherapy (compared to <2 hours), physiotherapy on six to seven days (compared to zero to two days), and mobilisation and exercise (compared to mobilisation alone) had a 7% (95% CI: 2-12%), 8% (95% CI: 1-15%), and 10% (95% CI: 2-17%) higher crude probability of recovering outdoor mobility respectively (Figure 2, Table 2). Following adjustment, the difference in probabilities persisted for ≥2 hours physiotherapy (6% difference, 95% CI: 1-11%) and mobilisation and exercise (11% difference, 95% CI: 3-18%) but not for physiotherapy on six to seven days (compared to zero to two days) (7% difference, 95% CI:  -1-15%) (Figure 2, Table 2). The crude and adjusted OR of recovering outdoor mobility following a 30-minute increase in physiotherapy were 1.08 (95% CI: 1.01-1.16) and 1.08 (95% CI: 1.01-1.16) (Table 2). The crude and adjusted OR of recovering outdoor mobility following a 1-day increase in physiotherapy were 1.09 (95% CI: 1.00–1.20) and 1.08 (95% CI: 0.98-1.19) respectively (Table 2).

120-day recovery of indoor mobility

Among the 84% (400 of 477) of patients who recovered indoor mobility, 46% (175 of 381; n = 19 with missing data for duration) received ≥2 hours of physiotherapy, 16% (65 of 400) received physiotherapy on six or seven days, and 84% (335 of 399; n = 1 with missing data for type) received mobilisation and exercises. Among the 16% (77 of 477) of patients who did not recover indoor mobility, 34% (24 of 71; n = 6 with missing data for duration) received ≥2 hours of physiotherapy, 13% (10 of 77) received physiotherapy on six or seven days, and 77% (58 of 75; n = 2 with missing data for type) received mobilisation and exercises.

Patients in receipt of physiotherapy on six to seven days (compared to zero to two days) and ≥2 hours physiotherapy (compared to <2 hours) had a 13% (95% CI: 2-24%) and 7% (95% CI: 0-13%) higher crude probability of recovering indoor mobility (Figure 2, Table 2). There were no differences in the crude probability of recovering indoor mobility for exercise over mobilisation alone, or in adjusted probabilities for an increase in the frequency or duration of physiotherapy (Figure 2, Table 2). The crude and adjusted OR of recovering indoor mobility following a 30-minute increase in physiotherapy were 1.25 (95% CI: 1.07-1.49) and 1.22 (95% CI: 1.03-1.47) (Table 2). The crude and adjusted OR of recovering outdoor mobility following a 1-day increase in physiotherapy were 1.29 (95% CI: 1.08–1.56) and 1.24 (95% CI: 1.03-1.51) respectively (Table 2).

Table 2: The association between duration, frequency, and type of rehabilitation and discharge home, readmission and survival at 30-days post-discharge, and recovery of mobility at 120-days.

	Exposure
	Patients with outcome 

n (%)
	Unadjusted  (95% CI)
	Adjusted  (95% CI) *

	Discharge home (n = 1864)

	Duration ( n = 1771, missing n= 93) †
	
	

	≥ 2 hours physiotherapy received
	877/977 (89)
	RD: 0.05 ( 0.02 , 0.08 )
	RD: 0.03 ( 0.00 , 0.06 )

	< 2 hours physiotherapy received
	675/794 (85)
	-
	-

	
	
	
	

	30-minute increase in physiotherapy
	1771 (100)
	OR: 1.16 ( 1.07 , 1.25 )
	OR: 1.14 ( 1.04 , 1.24 )

	
	
	
	

	Frequency ( n = 1864, missing n = 0) †
	
	

	physiotherapy received on 6-7 days
	471/531 (89)
	RD: 0.08 ( 0.03 , 0.14 )
	RD: 0.03 ( -0.03 , 0.08 )

	physiotherapy received on 5 days
	368/424 (87)
	RD: 0.06 ( 0.02 , 0.11 )
	RD: 0.02 ( -0.02 , 0.06 )

	physiotherapy received on 4 days
	445/486 (92)
	RD: 0.05 ( 0.02 , 0.08 )
	RD: 0.01 ( -0.01 , 0.05 )

	physiotherapy received on 3 days
	225/268 (84)
	RD: 0.02 ( 0.01 , 0.05 )
	RD: 0.01 ( -0.01 , 0.02 )

	physiotherapy received on 0-2 days
	117/155 (75)
	-
	-

	
	
	
	

	1 day increase in physiotherapy
	1846 (100)
	OR: 1.19 ( 1.08 , 1.31 )
	OR: 1.09 ( 0.98 , 1.21 )

	
	
	
	

	Type ( n = 1854, missing n = 10) †
	
	

	mobilisation and exercises
	1461/1657 (88)
	RD: 0.08 ( 0.03 , 0.14 )
	RD: 0.06 ( 0.01 , 0.12 )

	mobilisation only
	158/197 (80)
	-
	-

	Survival at 30-days (n = 3704)

	Duration ( n = 3535, missing n = 169) †
	
	

	≥ 2 hours physiotherapy received
	1550/1739 (89)
	RD: 0.06 ( 0.03 , 0.08 )
	RD: 0.04 ( 0.02 , 0.06 )

	< 2 hours physiotherapy received
	1501/1796 (84)
	-
	-

	
	
	
	

	30-minute increase in physiotherapy
	3535 (100)
	OR: 1.17 ( 1.11 , 1.24 )
	OR: 1.12 ( 1.06 , 1.18 )

	
	
	
	

	Frequency ( n = 3704, missing n = 0) †
	
	

	physiotherapy received on 6-7 days
	738/820 (90)
	RD: 0.12 ( 0.09 , 0.16 )
	RD: 0.08 ( 0.05 , 0.11 )

	physiotherapy received on 5 days
	712/807 (88)
	RD: 0.10 ( 0.07 , 0.13 )
	RD: 0.06 ( 0.03 , 0.09 )

	physiotherapy received on 4 days
	826/941 (88)
	RD: 0.07 ( 0.05 , 0.10 )
	RD: 0.04 ( 0.02 , 0.06 )

	physiotherapy received on 3 days
	543/641 (85)
	RD: 0.04 ( 0.03 , 0.06 )
	RD: 0.02 ( 0.01 , 0.04 )

	physiotherapy received on 0-2 days
	372/495 (75)
	-
	-

	
	
	
	

	1 day increase in physiotherapy
	3704 (100)
	OR: 1.27 ( 1.19 , 1.35 )
	OR: 1.19 ( 1.11 , 1.27 )

	
	
	
	

	Type ( n = 3671, missing n = 33) †
	
	

	mobilisation and exercises
	2787/3199 (87)
	RD: 0.06 ( 0.02 , 0.09 )
	RD: 0.03 ( 0.00 , 0.07 )

	mobilisation only
	384/472 (81)
	-
	-

	Readmission by 30-days (n = 3191)

	Duration ( n = 3051, missing n = 140) †
	
	

	≥ 2 hours physiotherapy received
	433/1550 (28)
	RD: 0.03 ( 0.00 , 0.06 )
	RD: 0.03 ( 0.00 , 0.06 )

	< 2 hours physiotherapy received
	378/1501 (25)
	-
	-

	
	
	
	

	30-minute increase in physiotherapy
	3051 (100)
	OR: 1.03 ( 0.99 , 1.07 )
	OR: 1.04 ( 1.00 , 1.08 )

	
	
	
	

	Frequency ( n = 3191, missing n = 0) †
	
	

	physiotherapy received on 6-7 days
	184/738 (25)
	RD: 0.01 ( -0.04 , 0.06 )
	RD: 0.04 ( -0.01 , 0.08 )

	physiotherapy received on 5 days
	202/712 (28)
	RD: 0.01 ( -0.03 , 0.04 )
	RD: 0.03 ( 0.00 , 0.06 )

	physiotherapy received on 4 days
	228/826 (28)
	RD: 0.00 ( -0.02 , 0.03 )
	RD: 0.02 ( -0.01 , 0.04 )

	physiotherapy received on 3 days
	151/543 (28)
	RD: 0.00 ( -0.01 , 0.01 )
	RD: 0.01 ( 0.00 , 0.02 )

	physiotherapy received on 0-2 days
	84/372 (23)
	-
	-

	
	
	
	

	1 day increase in physiotherapy
	3191 (100)
	OR: 1.02 ( 0.96 , 1.08 )
	OR: 1.06 ( 1.00 , 1.12 )

	
	
	
	

	Type ( n = 3171, missing n = 20) †
	
	

	mobilisation and exercises
	759/2787 (27)
	RD: 0.05 ( 0.00 , 0.09 )
	RD: 0.06 ( 0.02 , 0.10 )

	mobilisation only
	87/384 (23)
	-
	-

	Recovery at 120-days, outdoor ambulation prefracture (n = 1312)

	Duration ( n = 1244, missing n = 68) †
	
	

	≥ 2 hours physiotherapy received
	209/690 (30)
	RD: 0.07 ( 0.02 , 0.12 )
	RD: 0.06 ( 0.01 , 0.11 )

	< 2 hours physiotherapy received
	127/554 (23)
	-
	-

	
	
	
	

	30-minute increase in physiotherapy
	1244 (100)
	OR: 1.08 ( 1.01 , 1.16 )
	OR: 1.08 ( 1.01 , 1.16 )

	
	
	
	

	Frequency ( n = 1312, missing n = 0) †
	
	

	physiotherapy received on 6-7 days
	96/325 (30)
	RD: 0.08 ( 0.01 , 0.15 )
	RD: 0.07 ( -0.01 , 0.15 )

	physiotherapy received on 5 days
	79/287 (28)
	RD: 0.06 ( 0.01 , 0.11 )
	RD: 0.05 ( 0.00 , 0.10 )

	physiotherapy received on 4 days
	94/349 (27)
	RD: 0.04 ( 0.00 , 0.07 )
	RD: 0.03 ( 0.00 , 0.07 )

	physiotherapy received on 3 days
	53/226 (23)
	RD: 0.02 ( 0.00 , 0.03 )
	RD: 0.02 ( 0.00 , 0.03 )

	physiotherapy received on 0-2 days
	26/123 (21)
	-
	-

	
	
	
	

	1 day increase in physiotherapy
	1312 (100)
	OR: 1.09 ( 1.00 , 1.20 )
	OR: 1.08 ( 0.98 , 1.19 )

	
	
	
	

	Type ( n = 1306, missing n = 6) †
	
	

	mobilisation and exercises
	325/1188 (27)
	RD: 0.1 ( 0.02 , 0.17 )
	RD: 0.11 ( 0.03 , 0.18 )

	mobilisation only
	21/118 (18)
	-
	-

	Recovery at 120-days, indoor ambulation prefracture (n = 477)

	Duration ( n = 452, missing n = 25) †
	
	

	≥ 2 hours physiotherapy received
	175/199 (88)
	RD: 0.07 ( 0.00 , 0.13 )
	RD: 0.06 ( -0.01 , 0.13 )

	< 2 hours physiotherapy received
	206/253 (81)
	-
	-

	
	
	
	

	30-minute increase in physiotherapy
	452 (100)
	OR: 1.25 ( 1.07 , 1.49 )
	OR: 1.22 ( 1.03 , 1.47 )

	
	
	
	

	Frequency ( n = 477, missing n = 0) †
	
	

	physiotherapy received on 6-7 days
	65/75 (87)
	RD: 0.13 ( 0.02 , 0.24 )
	RD: 0.10 ( 0.00 , 0.22 )

	physiotherapy received on 5 days
	76/88 (86)
	RD: 0.10 ( 0.02 , 0.21 )
	RD: 0.08 ( -0.01 , 0.17 )

	physiotherapy received on 4 days
	121/138 (88)
	RD: 0.08 ( 0.01 , 0.15 )
	RD: 0.06 ( -0.01 , 0.13 )

	physiotherapy received on 3 days
	86/103 (84)
	RD: 0.04 ( 0.01 , 0.09 )
	RD: 0.03 ( 0.00 , 0.07 )

	physiotherapy received on 0-2 days
	52/73 (71)
	-
	-

	
	
	
	

	1 day increase in physiotherapy
	477 (100)
	OR: 1.29 ( 1.08 , 1.56 )
	OR: 1.24 ( 1.03 , 1.51 )

	
	
	
	

	Type ( n = 474, missing n = 3) †
	
	

	mobilisation and exercises
	335/393 (85)
	RD: 0.06 ( -0.04 , 0.16 )
	RD: 0.04 ( -0.05 , 0.13 )

	mobilisation only
	64/81 (79)
	-
	-


CI = confidence interval, RD = risk difference; OR = odds ratio

*with adjustment for confounders variables: age, sex, ASA grade, Hospital Frailty risk score, prefracture residence (only for 120day recovery), mobility prior to hip fracture (not for 120day recovery). 

180, 194, and 192 cases with missing data of at least one of these confounder variables were excluded from the duration, frequency, and type analyses respectively for discharge home. 60, 66, and 66 cases with missing data of at least one of these confounder variables were excluded from the duration, frequency, and type analyses respectively for survival at 30-days. 54, 60, and 60 cases with missing data of at least one of these confounder variables were excluded from the duration, frequency, and type analyses respectively for readmission by 30-days. 103, 110, and 107 cases with missing data of at least one of these confounder variables were excluded from the duration, frequency, and type analyses respectively for recovery by 120 days among those with outdoor ambulation prefracture. 21, 25, and 25 cases with missing data of at least one of these confounder variables were excluded from the duration, frequency, and type analyses respectively for recovery by 120 days among those with indoor ambulation only prefracture.

†Reference for duration = <2hours, frequency = 0-2 days, type = mobilisation alone.
Figure 2: Difference in the probability of discharge home, readmission by 30-days, recovery at 120 days, and survival at 30-days by duration, frequency, and type of physiotherapy before (a) and after (b) adjustment for potential confounders. 

	(a)
	[image: image2.png]Outcome

Discharge home.

Readmission by
30 days

Recovery at 120
days (indoor)

Recovery at 120
days (Outdoor)

Survival at 30
days

Duration

010

Unadjusted Risk Difference (95% Confidence Interval)

Legend
4 22nous
+ saays
+ doays
+ soays
4 ordas

4 mobisatonand oxerdises





	(b)
	[image: image3.png]Outcome

Discharge home.

Readmission by
30 days

Recovery at 120
days (indoor)

Recovery at 120
days (Outdoor)

Survival at 30
days

Duration Frequency
' ————
! —_—i H
' ne— 1
1 et |
o i i
| o
i i
1 He
i o1
ot !
T T
' —_— '
i ————— |
i ———i |
i ——1 H
H—a—— ' '
T T .
i | T
' B '
: - |
i ] |
H—a— ! !
H H =
i .t '
i \o—e—t |
' | |
i I |
| e ! !
00 o1 02 00 01 02 00 01 02

Adjusted Risk Difference (95% Confidence Interval)

Legend
4 22nous
+ saays
+ doays
+ soays
4 ordas

4 mobisatonand oxerdises






Analyses by dementia diagnosis

Among 1,340 patients with dementia, 42% (560 of 1,340) received ≥2 hours of physiotherapy, 17% (228 of 1,340) received physiotherapy on six or seven days, and 80% (1,067 of 1,340) received mobilisation and exercises. Among 2,364 patients without dementia, 50% (1,179 of 2,364) received ≥2 hours of physiotherapy, 25% (592 of 2,364) received physiotherapy on six or seven days, and 90% (2,132 of 2,364) received mobilisation and exercises. Similar probabilities of survival were noted for those with and without dementia (Table 3). Physiotherapy of ≥2 hours (vs. <2 hours), on six or seven days (compared to zero to two days), and mobilisation and exercises (compared to mobilisation alone) were associated with higher probabilities of discharge home and readmission for patients with dementia, but not for patients without dementia (Table 3). Physiotherapy of ≥2 hours (vs. <2 hours) was associated with a higher probability of recovering outdoor mobility for those without dementia, and of recovering indoor mobility for those with dementia (Table 3).
Sensitivity and missing data analyses

Similar findings were noted for survival and readmission for overall complete case and imputed analyses (Supplementary File 1). The associations for analyses by dementia were more conservative for imputed when compared to complete case. Similar results were observed for analysis of patients with hospital stays of at least seven days and analysis which included those stays shorter than seven days (Supplementary File 2) despite differences in group characteristics (Supplementary File 3).
Table 3: The association between duration, frequency, and type of rehabilitation and readmission and survival at 30-days post-discharge, and recovery of mobility at 120-days by diagnosis of dementia.
	 
	Diagnosis of dementia
	No diagnosis of dementia

	Exposure
	Patients n (%)
	Unadjusted (95% CI)
	Adjusted  (95% CI)
	Patients n (%)
	Unadjusted  (95% CI)
	Adjusted  (95% CI)

	Discharge home

	Duration †
	
	
	
	
	
	

	≥ 2 hours physiotherapy received
	147/186 (79)
	RD: 0.09 ( 0.00 , 0.17 )
	RD: 0.09 ( 0.00 , 0.17 )
	646/700 (92)
	RD: 0.02 ( -0.01 , 0.05 )
	RD: 0.01 ( -0.02 , 0.04 )

	< 2 hours physiotherapy received
	134/190 (71)
	-
	-
	489/542 (90)
	-
	-

	
	
	
	
	
	
	

	30-minute increase in physiotherapy
	376/397 (95)
	OR: 1.14 ( 1.02 , 1.29 )
	OR: 1.13 ( 1.00 , 1.29 )
	1242/1303 (95)
	OR: 1.17 ( 1.04 , 1.32 )
	OR: 1.14 ( 1.01 , 1.29 )

	
	
	
	
	
	
	

	Frequency †
	
	
	
	
	
	

	physiotherapy received on 6-7 days
	72/90 (80)
	RD: 0.19 ( 0.06 , 0.33 )
	RD: 0.16 ( 0.02 , 0.29 )
	345/382 (90)
	RD: -0.01 ( -0.05 , 0.05 )
	RD: -0.02 ( -0.07 , 0.03 )

	physiotherapy received on 5 days
	72/92 (78)
	RD: 0.15 ( 0.05 , 0.27 )
	RD: 0.13 ( 0.02 , 0.24 )
	267/301 (89)
	RD: 0.00 ( -0.04 , 0.04 )
	RD: -0.02 ( -0.05 , 0.03 )

	physiotherapy received on 4 days
	68/90 (76)
	RD: 0.11 ( 0.03 , 0.19 )
	RD: 0.09 ( 0.01 , 0.17 )
	339/354 (96)
	RD: 0.00 ( -0.02 , 0.03 )
	RD: -0.01 ( -0.03 , 0.02 )

	physiotherapy received on 3 days
	54/76 (71)
	RD: 0.06 ( 0.02 , 0.11 )
	RD: 0.05 ( 0.00 , 0.09 )
	154/169 (91)
	RD: 0.00 ( -0.01 , 0.02 )
	RD: -0.01 ( -0.01 , 0.01 )

	physiotherapy received on 0-2 days
	28/49 (57)
	-
	-
	83/97 (86)
	-
	-

	
	
	
	
	
	
	

	1 day increase in physiotherapy
	397 (100)
	OR: 1.29 ( 1.1 , 1.51 )
	OR: 1.27 ( 1.07 , 1.5 )
	1303 (100)
	OR: 1.01 ( 0.88 , 1.16 )
	OR: 0.96 ( 0.82 , 1.11 )

	
	
	
	
	
	
	

	Type †
	
	
	
	
	
	

	mobilisation and exercises
	255/334 (76)
	RD: 0.12 ( 0.00 , 0.24 )
	RD: 0.14 ( 0.01 , 0.27 )
	1080/1181 (91)
	RD: 0.03 ( -0.03 , 0.08 )
	RD: 0.02 ( -0.03 , 0.09 )

	mobilisation only
	39/61 (64)
	-
	-
	103/116 (89)
	-
	-

	Survival at 30-days

	Duration †
	
	
	
	
	
	

	≥ 2 hours physiotherapy received
	467/560 (83)
	RD: 0.06 ( 0.02 , 0.11 )
	RD: 0.06 ( 0.01 , 0.1 )
	1083/1179 (92)
	RD: 0.04 ( 0.01 , 0.06 )
	RD: 0.03 ( 0.00 , 0.05 )

	< 2 hours physiotherapy received
	553/717 (77)
	-
	-
	948/1079 (88)
	-
	-

	
	
	
	
	
	
	

	30-minute increase in physiotherapy
	1277/1340 (95)
	OR: 1.12 ( 1.05 , 1.21 )
	OR: 1.11 ( 1.03 , 1.19 )
	2258/2364 (96)
	OR: 1.17 ( 1.08 , 1.28 )
	OR: 1.12 ( 1.03 , 1.23 )

	
	
	
	
	
	
	

	Frequency †
	
	
	
	
	
	

	physiotherapy received on 6-7 days
	188/228(83)
	RD: 0.10 ( 0.04 , 0.16 )
	RD: 0.08 ( 0.01 , 0.14 )
	550/592 (93)
	RD: 0.11 ( 0.06 , 0.15 )
	RD: 0.08 ( 0.04 , 0.12 )

	physiotherapy received on 5 days
	224/267 (84)
	RD: 0.08 ( 0.03 , 0.14 )
	RD: 0.06 ( 0.01 , 0.12 )
	488/540 (90)
	RD: 0.09 ( 0.05 , 0.13 )
	RD: 0.06 ( 0.03 , 0.10 )

	physiotherapy received on 4 days
	265/332 (80)
	RD: 0.05 ( 0.02 , 0.10 )
	RD: 0.04 ( 0.01 , 0.08 )
	561/609 (92)
	RD: 0.07 ( 0.04 , 0.10 )
	RD: 0.04 ( 0.02 , 0.07 )

	physiotherapy received on 3 days
	211/268 (79)
	RD: 0.03 ( 0.01 , 0.05 )
	RD: 0.02 ( 0.00 , 0.04 )
	332/373 (89)
	RD: 0.04 ( 0.02 , 0.06 )
	RD: 0.02 ( 0.01 , 0.04 )

	physiotherapy received on 0-2 days
	178/245 (73)
	-
	-
	194/250 (78)
	-
	-

	
	
	
	
	
	
	

	1 day increase in physiotherapy
	1340 (100)
	OR: 1.17 ( 1.07 , 1.28 )
	OR: 1.14 ( 1.04 , 1.25 )
	2364 (100)
	OR: 1.29 ( 1.18 , 1.42 )
	OR: 1.23 ( 1.12 , 1.36 )

	
	
	
	
	
	
	

	Type †
	
	
	
	
	
	

	mobilisation and exercises
	863/1067 (81)
	RD: 0.05 ( -0.02 , 0.1 )
	RD: 0.04 ( -0.01 , 0.1 )
	1924/2132 (90)
	RD: 0.03 ( -0.01 , 0.08 )
	RD: 0.02 ( -0.02 , 0.07 )

	mobilisation only
	193/253 (76)
	-
	-
	191/219 (87)
	-
	-

	Readmission by 30-days

	Duration †
	
	
	
	
	
	

	≥ 2 hours physiotherapy received
	142/467 (30)
	RD: 0.06 ( 0.00 , 0.12 )
	RD: 0.05 ( 0.00 , 0.11 )
	291/1083 (27)
	RD: 0.01 ( -0.03 , 0.05 )
	RD: 0.01 ( -0.02 , 0.05 )

	< 2 hours physiotherapy received
	135/553 (24)
	-
	-
	243/948 (26)
	-
	-

	
	
	
	
	
	
	

	30-minute increase in physiotherapy
	1020/1066 (96)
	OR: 1.05 ( 0.98 , 1.11 )
	OR: 1.04 ( 0.98 , 1.11 )
	2031/2125 (96)
	OR: 1.02 ( 0.97 , 1.08 )
	OR: 1.03 ( 0.97 , 1.09 )

	
	
	
	
	
	
	

	Frequency †
	
	
	
	
	
	

	physiotherapy received on 6-7 days
	54/188 (29)
	RD: 0.11 ( 0.03 , 0.18 )
	RD: 0.10 ( 0.03 , 0.19 )
	130/550 (24)
	RD: -0.04 ( -0.10 , 0.02 )
	RD: -0.02 ( -0.08 , 0.04 )

	physiotherapy received on 5 days
	70/224 (31)
	RD: 0.08 ( 0.02 , 0.13 )
	RD: 0.08 ( 0.02 , 0.13 )
	132/488 (27)
	RD: -0.03 ( -0.08 , 0.01 )
	RD: -0.01 ( -0.05 , 0.03 )

	physiotherapy received on 4 days
	86/265 (33)
	RD: 0.05 ( 0.01 , 0.08 )
	RD: 0.05 ( 0.01 , 0.08 )
	142/561 (25)
	RD: -0.02 ( -0.05 , 0.01 )
	RD: -0.01 ( -0.04 , 0.02 )

	physiotherapy received on 3 days
	47/211 (22)
	RD: 0.02 ( 0.01 , 0.04 )
	RD: 0.02 ( 0.01 , 0.04 )
	104/332 (31)
	RD: -0.01 ( -0.03 , 0.00 )
	RD: 0.00 ( -0.02 , 0.01 )

	physiotherapy received on 0-2 days
	36/178 (20)
	-
	-
	48/194 (25)
	-
	-

	
	
	
	
	
	
	

	1 day increase in physiotherapy
	1066 (100)
	OR: 1.14 ( 1.04 , 1.25 )
	OR: 1.14 ( 1.04 , 1.26 )
	2125 (100)
	OR: 0.96 ( 0.89 , 1.03 )
	OR: 0.99 ( 0.92 , 1.06 )

	
	
	
	
	
	
	

	Type †
	
	
	
	
	
	

	mobilisation and exercises
	250/863 (29)
	RD: 0.07 ( 0.00 , 0.14 )
	RD: 0.06 ( 0.00 , 0.13 )
	509/1924 (27)
	RD: 0.03 ( -0.03 , 0.1 )
	RD: 0.04 ( -0.03 , 0.09 )

	mobilisation only
	43/193 (22)
	-
	-
	44/191 (23)
	-
	-

	Recovery at 120-days, outdoor ambulation prefracture

	Duration †
	
	
	
	
	
	

	≥ 2 hours physiotherapy received
	34/134 (25)
	RD: 0.04 ( -0.06 , 0.15 )
	RD: 0.05 ( -0.05 , 0.16 )
	157/508 (31)
	RD: 0.07 ( 0.02 , 0.13 )
	RD: 0.07 ( 0.01 , 0.13 )

	< 2 hours physiotherapy received
	30/143 (21)
	-
	-
	89/376 (24)
	-
	-

	
	
	
	
	
	
	

	30-minute increase in physiotherapy
	277/289 (96)
	OR: 1.08 ( 0.94 , 1.23 )
	OR: 1.11 ( 0.96 , 1.29 )
	884/934 (95)
	OR: 1.09 ( 1.00 , 1.18 )
	OR: 1.08 ( 1.00 , 1.18 )

	
	
	
	
	
	
	

	Frequency †
	
	
	
	
	
	

	physiotherapy received on 6-7 days
	15/54 (28)
	RD: 0.09 ( -0.04 , 0.24 )
	RD: 0.11 ( -0.02 , 0.26 )
	72/241 (30)
	RD: 0.07 ( -0.03 , 0.16 )
	RD: 0.06 ( -0.03 , 0.15 )

	physiotherapy received on 5 days
	14/62 (23)
	RD: 0.07 ( -0.03 , 0.16 )
	RD: 0.08 ( -0.03 , 0.18 )
	61/211 (29)
	RD: 0.05 ( -0.01 , 0.11 )
	RD: 0.05 ( -0.02 , 0.11 )

	physiotherapy received on 4 days
	17/69 (25)
	RD: 0.04 ( -0.03 , 0.09 )
	RD: 0.05 ( -0.01 , 0.10 )
	69/258 (27)
	RD: 0.03 ( -0.01 , 0.07 )
	RD: 0.03 ( -0.02 , 0.07 )

	physiotherapy received on 3 days
	11/59 (19)
	RD: 0.02 ( -0.01 , 0.04 )
	RD: 0.02 ( -0.01 , 0.05 )
	38/153 (25)
	RD: 0.02 ( 0.00 , 0.03 )
	RD: 0.01 ( -0.01 , 0.03 )

	physiotherapy received on 0-2 days
	8/45 (18)
	-
	-
	16/71 (23)
	-
	-

	
	
	
	
	
	
	

	1 day increase in physiotherapy
	289 (100)
	OR: 1.11 ( 0.91 , 1.35 )
	OR: 1.14 ( 0.93 , 1.41 )
	934 (100)
	OR: 1.09 ( 0.97 , 1.22 )
	OR: 1.07 ( 0.96 , 1.21 )

	
	
	
	
	
	
	

	Type †
	
	
	
	
	
	

	mobilisation and exercises
	58/250 (23)
	RD: 0.05 ( -0.08 , 0.18 )
	RD: 0.08 ( -0.03 , 0.2 )
	245/863 (28)
	RD: 0.14 ( 0.05 , 0.22 )
	RD: 0.13 ( 0.04 , 0.22 )

	mobilisation only
	7/39 (18)
	-
	-
	10/68 (15)
	-
	-

	Recovery at 120-days, indoor ambulation prefracture

	Duration †
	
	
	
	
	
	

	≥ 2 hours physiotherapy received
	91/105 (87)
	RD: 0.13 ( 0.04 , 0.22 )
	RD: 0.12 ( 0.01 , 0.22 )
	77/85 (91)
	RD: 0.00 ( -0.08 , 0.09 )
	RD: -0.01 ( -0.1 , 0.08 )

	< 2 hours physiotherapy received
	98/133 (74)
	-
	-
	100/111 (90)
	-
	-

	
	
	
	
	
	
	

	30-minute increase in physiotherapy
	238/251 (95)
	OR: 1.28 ( 1.07 , 1.58 )
	OR: 1.26 ( 1.04 , 1.57 )
	196/205 (96)
	OR: 1.16 ( 0.85 , 1.65 )
	OR: 1.12 ( 0.79 , 1.62 )

	
	
	
	
	
	
	

	Frequency †
	
	
	
	
	
	

	physiotherapy received on 6-7 days
	27/32 (84)
	RD: 0.16 ( 0.00 , 0.32 )
	RD: 0.13 ( -0.03 , 0.29 )
	34/38 (90)
	RD: 0.09 ( -0.05 , 0.26 )
	RD: 0.07 ( -0.09 , 0.22 )

	physiotherapy received on 5 days
	42/51 (82)
	RD: 0.13 ( 0.00 , 0.27 )
	RD: 0.11 ( -0.02 , 0.25 )
	32/35 (91)
	RD: 0.08 ( -0.04 , 0.23 )
	RD: 0.06 ( -0.05 , 0.22 )

	physiotherapy received on 4 days
	56/69 (81)
	RD: 0.09 ( 0.00 , 0.21 )
	RD: 0.07 ( -0.02 , 0.20 )
	60/61 (98)
	RD: 0.06 ( -0.02 , 0.20 )
	RD: 0.04 ( -0.04 , 0.18 )

	physiotherapy received on 3 days
	44/57 (77)
	RD: 0.05 ( 0.00 , 0.11 )
	RD: 0.04 ( -0.01 , 0.11 )
	37/41 (90)
	RD: 0.03 ( -0.01 , 0.11 )
	RD: 0.02 ( -0.02 , 0.12 )

	physiotherapy received on 0-2 days
	28/42 (67)
	-
	-
	23/30 (77)
	-
	-

	
	
	
	
	
	
	

	1 day increase in physiotherapy
	251 (100)
	OR: 1.31 ( 1.05 , 1.64 )
	OR: 1.26 ( 1.00 , 1.60 )
	205 (100)
	OR: 1.31 ( 0.92 , 1.87 )
	OR: 1.25 ( 0.88 , 1.80 )

	
	
	
	
	
	
	

	Type †
	
	
	
	
	
	

	mobilisation and exercises
	157/195 (81)
	RD: 0.06 ( -0.06 , 0.2 )
	RD: 0.05 ( -0.07 , 0.18 )
	169/186 (91)
	RD: 0.02 ( -0.11 , 0.19 )
	RD: 0.00 ( -0.11 , 0.14 )

	mobilisation only
	40/54 (74)
	-
	-
	16/18 (89)
	-
	-


CI = confidence interval, RD = risk difference; OR = odds ratio
 *with adjustment for confounders variables: age, sex, ASA grade, Hospital Frailty risk score, prefracture residence (only for 120day recovery), mobility prior to hip fracture (not for 120day recovery). 
For patients with dementia: 6, 7, and 7 cases with missing data of at least one of these confounder variables were excluded from the duration, frequency, and type analyses respectively for discharge home. 19, 21, and 21 cases with missing data of at least one of these confounder variables were excluded from the duration, frequency, and type analyses respectively for survival at 30-days. 18, 20, and 20 cases with missing data of at least one of these confounder variables were excluded from the duration, frequency, and type analyses respectively for readmission by 30-days. 4, 4, and 4 cases with missing data of at least one of these confounder variables were excluded from the duration, frequency, and type analyses respectively for recovery by 120 days among those with outdoor ambulation prefracture. 2, 2, and 2 cases with missing data of at least one of these confounder variables were excluded from the duration, frequency, and type analyses respectively for recovery by 120 days among those with indoor ambulation only prefracture. For patients without dementia:21, 23, and 23 cases with missing data of at least one of these confounder variables were excluded from the duration, frequency, and type analyses respectively for discharge home. 41, 45, and 45 cases with missing data of at least one of these confounder variables were excluded from the duration, frequency, and type analyses respectively for survival at 30-days. 36, 40, and 40 cases with missing data of at least one of these confounder variables were excluded from the duration, frequency, and type analyses respectively for readmission by 30-days. 16, 17, and 17 cases with missing data of at least one of these confounder variables were excluded from the duration, frequency, and type analyses respectively for recovery by 120 days among those with outdoor ambulation prefracture. 1, 2, and 2 cases with missing data of at least one of these confounder variables were excluded from the duration, frequency, and type analyses respectively for recovery by 120 days among those with indoor ambulation only prefracture.
†Reference for duration = <2hours, frequency = 0-2 days, type = mobilisation alone.

Discussion 

Main findings

Longer duration and more comprehensive type of physiotherapy were associated with a higher probability of discharge home, 30-day survival, and recovery of outdoor mobility, and a lower probability of 30-day readmission. There was inconsistent evidence for an association between access to physiotherapy and recovery among those only able to mobilise indoors pre-fracture. The probabilities of discharge home, readmission, and recovery of indoor mobility by access to physiotherapy varied by the presence/absence of dementia with associations only observed for those with the condition. For recovery of outdoor mobility, an association was observed only for those without dementia.
For every 100 patients, increasing provision of physiotherapy to at least two hours in the first postoperative week would potentially equate to an additional three patients being discharged home, four surviving to 30-days, three avoiding 30-day readmission, and six recovering outdoor mobility each year. The inclusion of exercise to physiotherapy management for all patients would potentially equate to an additional six being discharged home, three surviving to 30-days, six avoiding 30-day readmission, and 11 recovering outdoor mobility. Physiotherapy on six to seven days in the first postoperative week for all patients would potentially equate to an additional eight patients surviving to 30-days. 

Interpretation

Our previous paper reported an association between access to physiotherapy and length of stay 
 ADDIN EN.CITE 
[4]
. Here we add the increased likelihood of patients being discharge to their own home when physiotherapy was of longer duration and included exercise (vs. mobilisation alone). Previous qualitative evidence highlighted discharge home as a perceived valued indicator of ‘recovery’ among patients in the early postoperative phase after hip fracture [19]. Moreover, access to physiotherapy was associated with staying alive and at home. The observed association may relate to the role of physiotherapy in preserving independence. This proposed mechanism is supported by evidence which suggests patients who do not regain basic mobility had a 26% higher risk of readmission after hip fracture 
 ADDIN EN.CITE 
[20]
. 

A recent systematic review of the perspectives of 279 adults aged 60 years or more with hip fracture, indicated that they only considered themselves ‘recovered’ from hip fracture when they become independent in activities considered to be meaningful to them, often encapsulated around ambulatory abilities [6]. Our study reports an association between longer duration (minutes) physiotherapy and that which incorporated exercise (vs. mobilisation alone) and recovery of outdoor mobility by 120-days. The association between physiotherapy and recovery was uncertain when assessed specifically for people who were unable to walk outside pre-fracture. This may relate to the low event rates observed, a lack of granularity in the definition of ‘indoor mobility’ or could suggest access to physiotherapy is insufficient to support patients to achieve what matters most to them. 

For the current study the subgroup analysis by dementia diagnosis was underpowered and should be considered as hypothesis generating. In total, 8-10% fewer patients with dementia received physiotherapy for at least two hours, on six or seven days, and which included exercise than patients without dementia. This was despite the suggestion of associations between access to physiotherapy and survival noted irrespective of dementia diagnosis, and with discharge home, readmission, and recovery of indoor mobility only for those with dementia. The findings for discharge home are in keeping with a randomised controlled trial by Huusko and colleagues which indicated older adults with dementia in receipt of enhanced physiotherapy were less likely to reside in a care home at three months than those who received usual care [21]. There is a need to substantiate the evidence with respect to the optimal access to physiotherapy for patients with different severities of dementia in a larger cohort study. A randomised controlled trial seeking to detect a risk difference of between 3% and 6% for discharge home between two groups (≥2 hours vs <2 hours physiotherapy in the first postoperative week) with a power of 85% or higher and at the 5% significance level, would need between 1,232 and 4,929 participants in each arm of the trial which may not be financially viable or logistically feasible.
Limitations

This study has limitations which impact inferences about causation and generalisability. Whilst adjustment for observed potential confounders was made, results may be explained by residual confounding due to other patient (e.g., social capital, motivation) and care characteristics (e.g., surgery type and timing, differing organisation of rehabilitation across settings, hospital practices, discharge destinations). It is also possible results were confounded by indication, whereby patients with comorbidities require more physiotherapy to recover, but the extent of recovery is diminished by the nature of their comorbidities. Analysis was completed to assess the sensitivity to missingness and to the exclusion of patients discharged in the first seven days with similar results to the main analysis. Imputation was not completed for discharge home or recovery at 120-days as these data are unlikely to be missing at random.  There was 56% data missingness for discharge home and recovery at 120-days, with differences between patients with and without data for this outcome (Supplementary File 3), limiting generalisability. The NHFD is populated by engaged clinical teams at each hospital in England and Wales. In the absence of dedicated staffing for follow-up data collection the degree of missingness may not be improved 
 ADDIN EN.CITE 
[22]
. Finally, the analysis by dementia was based on the presence of an ICD-10 diagnosis code which does not give an indication of severity, or of the presence of cognitive impairment among those without an ICD-10 diagnosis of dementia. 

CONCLUSION

Greater access to physiotherapy was associated with a higher probability of positive outcomes. For every 100 patients, greater access could have equated to an additional eight patients surviving to 30-days and six avoiding 30-day readmission. The findings also suggest a potential benefit in terms of home discharge and recovery of outdoor mobility. The association between access to physiotherapy and survival persisted irrespective of dementia diagnosis. For other outcomes, associations varied by the presence or absence of dementia and should be explored further by future cohort studies. 
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Table S1_1: Imputation functions used in MICE process

	Variable
	Method
	Description
	Scale Type

	Age at admission (AGE), 

Total length of stay (TOTAL_LOS), 

physiotherapy duration (DURATION_TOTAL)


	pmm

	Predictive mean matching 
	Numeric variables

	physiotherapy type (PTTYPE_IND), 

Survival at 30 days from admission (Surv30Day), 

readmission by 30-days from discharge (READMIT30), 

Presentation of Alzheimer’s or dementia in year prior to, and including admission (DEMENTIA)


	logreg
	Logistic Regression
	Factor variables 

(binary)

	The American Society of Anesthesiologists (ASA), 

Hospital Frailty risk score (HFR)
	polr

	Proportional odds model
	Ordinal variables

(>= 2 levels)


Table S1_2: The association between duration, frequency, and type of rehabilitation and survival at 30-days post-discharge, or readmission, results from imputed analysis.

	Exposure
	Patients n (%)
	Unadjusted  (95% CI)
	Adjusted  (95% CI)

	Survival at 30-days

	Duration
	
	
	

	≥ 2 hours physiotherapy received
	1915 (89)
	RD: 0.06 ( 0.04 , 0.08 )
	RD: 0.04 ( 0.02 , 0.06 )

	
	
	
	

	30-minute increase in physiotherapy
	3730 (86)
	OR: 1.17 ( 1.11 , 1.24 )
	OR: 1.12 ( 1.06 , 1.18 )

	
	
	
	

	Frequency
	
	
	

	physiotherapy received on 6-7 days
	863 (90)
	RD: 0.13 ( 0.10 , 0.16 )
	RD: 0.08 ( 0.05 , 0.11 )

	physiotherapy received on 5 days
	817 (88)
	RD: 0.11 ( 0.08 , 0.14 )
	RD: 0.07 ( 0.04 , 0.09 )

	physiotherapy received on 4 days
	965 (88)
	RD: 0.08 ( 0.05 , 0.10 )
	RD: 0.04 ( 0.03 , 0.07 )

	physiotherapy received on 3 days
	644 (85)
	RD: 0.04 ( 0.03 , 0.06 )
	RD: 0.02 ( 0.01 , 0.04 )

	
	
	
	

	1 day increase in physiotherapy
	3702 (86)
	OR: 1.29 ( 1.21 , 1.37 )
	OR: 1.2 ( 1.13 , 1.28 )

	
	
	
	

	Type
	
	
	

	mobilisation and exercises
	3263 (87)
	RD: 0.05 ( 0.02 , 0.09 )
	RD: 0.03 ( 0 , 0.06 )

	Readmission by 30-days

	Duration
	
	
	

	≥ 2 hours physiotherapy received
	522 (27)
	RD: 0.03 ( 0.00 , 0.05 )
	RD: 0.03 ( 0 , 0.06 )

	
	
	
	

	30-minute increase in physiotherapy
	970 (26)
	OR: 1.03 ( 0.99 , 1.07 )
	OR: 1.04 ( 1 , 1.08 )

	
	
	
	

	Frequency
	
	
	

	physiotherapy received on 6-7 days
	214 (25)
	RD: 0.01 ( -0.03 , 0.05 )
	RD: 0.03 ( -0.01 , 0.07 )

	physiotherapy received on 5 days
	219 (27)
	RD: 0.01 ( -0.02 , 0.04 )
	RD: 0.02 ( -0.01 , 0.05 )

	physiotherapy received on 4 days
	266 (27)
	RD: 0.01 ( -0.02 , 0.02 )
	RD: 0.02 ( -0.01 , 0.03 )

	physiotherapy received on 3 days
	176 (28)
	RD: 0.00 ( -0.01 , 0.01 )
	RD: 0.01 ( 0.00 , 0.02 )

	
	
	
	

	1 day increase in physiotherapy
	966 (26)
	OR: 1.02 ( 0.97 , 1.08 )
	OR: 1.05 ( 0.99 , 1.11 )

	
	
	
	

	Type
	
	
	

	mobilisation and exercises
	869 (27)
	RD: 0.05 ( 0.01 , 0.09 )
	RD: 0.07 ( 0.02 , 0.10 )


CI = confidence interval, RD = risk difference; OR = odds ratio

*with adjustment for confounders variables: age, sex, ASA grade, Hospital Frailty risk score, mobility prior to hip fracture. 

Table S1_3: The association between duration, frequency, and type of rehabilitation and survival at 30-days post-discharge, or readmission by diagnosis of dementia, results from imputed analysis.

	 
	Diagnosis of dementia
	No diagnosis of dementia

	Exposure
	Patients n (%)
	Unadjusted  (95% CI)
	Adjusted  (95% CI)
	Patients n (%)
	Unadjusted  (95% CI)
	Adjusted  (95% CI)

	Survival at 30-days

	Duration
	
	
	
	
	
	

	≥ 2 hours physiotherapy received
	561 (83)
	RD: 0.06 ( 0.02 , 0.1 )
	RD: 0.05 ( 0.01 , 0.09 )
	1354 (92)
	RD: 0.04 ( 0.02 , 0.07 )
	RD: 0.03 ( 0.01 , 0.05 )

	
	
	
	
	
	
	

	30-minute increase in physiotherapy
	1223 (79)
	OR: 1.12 ( 1.04 , 1.21 )
	OR: 1.11 ( 1.03 , 1.2 0)
	2507 (90)
	OR: 1.18 ( 1.08 , 1.27 )
	OR: 1.12 ( 1.04 , 1.22 )

	
	
	
	
	
	
	

	Frequency
	
	
	
	
	
	

	physiotherapy received on 6-7 days
	210 (83)
	RD: 0.12 ( 0.04 , 0.17 )
	RD: 0.09 ( 0.02 , 0.14 )
	653 (93)
	RD: 0.11 ( 0.07 , 0.15 )
	RD: 0.07 ( 0.04 , 0.11 )

	physiotherapy received on 5 days
	251 (84)
	RD: 0.08 ( 0.03 , 0.13 )
	RD: 0.07 ( 0.02 , 0.11 )
	566 (90)
	RD: 0.10 ( 0.06 , 0.13 )
	RD: 0.06 ( 0.03 , 0.09 )

	physiotherapy received on 4 days
	301 (80)
	RD: 0.06 ( 0.02 , 0.10 )
	RD: 0.04 ( 0.01 , 0.08 )
	664 (92)
	RD: 0.07 ( 0.04 , 0.10 )
	RD: 0.04 ( 0.02 , 0.07 )

	physiotherapy received on 3 days
	247 (80)
	RD: 0.03 ( 0.01 , 0.05 )
	RD: 0.02 ( 0.01 , 0.04 )
	397 (89)
	RD: 0.04 ( 0.02 , 0.06 )
	RD: 0.02 ( 0.01 , 0.04 )

	
	
	
	
	
	
	

	1 day increase in physiotherapy
	1208 (78)
	OR: 1.18 ( 1.09 , 1.29 )
	OR: 1.16 ( 1.06 , 1.26 )
	2494 (90)
	OR: 1.31 ( 1.2 , 1.43 )
	OR: 1.24 ( 1.13 , 1.37 )

	
	
	
	
	
	
	

	Type
	
	
	
	
	
	

	mobilisation and exercises
	994 (80)
	RD: 0.04 ( -0.01 , 0.1 )
	RD: 0.03 ( -0.01 , 0.09 )
	2269 (90)
	RD: 0.03 ( -0.01 , 0.07 )
	RD: 0.02 ( -0.02 , 0.06 )

	Readmission by 30-days

	Duration
	
	
	
	
	
	

	≥ 2 hours physiotherapy received
	174 (31)
	RD: 0.06 ( 0.02 , 0.12 )
	RD: 0.07 ( 0.01 , 0.11 )
	348 (26)
	RD: 0.01 ( -0.03 , 0.04 )
	RD: 0.01 ( -0.02 , 0.04 )

	
	
	
	
	
	
	

	30-minute increase in physiotherapy
	336 (27)
	OR: 1.05 ( 0.99 , 1.12 )
	OR: 1.05 ( 0.99 , 1.11 )
	634 (25)
	OR: 1.02 ( 0.97 , 1.07 )
	OR: 1.03 ( 0.98 , 1.09 )

	
	
	
	
	
	
	

	Frequency
	
	
	
	
	
	

	physiotherapy received on 6-7 days
	60 (29)
	RD: 0.11 ( 0.03 , 0.18 )
	RD: 0.10 ( 0.03 , 0.17 )
	154 (23)
	RD: -0.03 ( -0.09 , 0.01 )
	RD: -0.01 ( -0.07 , 0.03 )

	physiotherapy received on 5 days
	77 (30)
	RD: 0.07 ( 0.03 , 0.13 )
	RD: 0.07 ( 0.02 , 0.12 )
	142 (26)
	RD: -0.03 ( -0.07 , 0.01 )
	RD: -0.02 ( -0.06 , 0.02 )

	physiotherapy received on 4 days
	98 (32)
	RD: 0.04 ( 0.02 , 0.08 )
	RD: 0.05 ( 0.01 , 0.08 )
	168 (25)
	RD: -0.02 ( -0.05 , 0.01 )
	RD: -0.01 ( -0.04 , 0.01 )

	physiotherapy received on 3 days
	56 (22)
	RD: 0.02 ( 0.01 , 0.04 )
	RD: 0.02 ( 0.01 , 0.04 )
	120 (31)
	RD: -0.01 ( -0.03 , 0.00 )
	RD: -0.01 ( -0.02 , 0.01 )

	
	
	
	
	
	
	

	1 day increase in physiotherapy
	335 (27)
	OR: 1.14 ( 1.04 , 1.25 )
	OR: 1.13 ( 1.03 , 1.24 )
	631 (25)
	OR: 0.96 ( 0.9 , 1.03 )
	OR: 0.98 ( 0.91 , 1.06 )

	
	
	
	
	
	
	

	Type
	
	
	
	
	
	

	mobilisation and exercises
	289 (28)
	RD: 0.09 ( 0.02 , 0.14 )
	RD: 0.06 ( 0.01 , 0.13 )
	580 (26)
	RD: 0.05 ( -0.02 , 0.09 )
	RD: 0.03 ( -0.02 , 0.09 )


CI = confidence interval, RD = risk difference; OR = odds ratio

*with adjustment for confounders variables: age, sex, ASA grade, Hospital Frailty risk score, mobility prior to hip fracture. 

Supplementary File 2: The association between duration, frequency, and type of rehabilitation and discharge home, readmission and survival at 30-days post-discharge, and recovery of mobility at 120-days inclusive of patients discharged within the first 7 postoperative days.

	Exposure
	Patients with Outcome n (%)
	Unadjusted  (95% CI)
	Adjusted  (95% CI)*

	Discharge home

	Duration ( n = 2273 )†
	
	
	

	30-minute increase in physiotherapy
	2273 (96)
	OR: 1.14 ( 1.05 , 1.23 )
	OR: 1.14 ( 1.05 , 1.24 )

	
	
	
	

	Frequency ( n = 2377 )†
	
	
	

	1 day increase in physiotherapy
	2377 (100)
	OR: 1.10 ( 1.01 , 1.20 )
	OR: 1.06 ( 0.96 , 1.17 )

	
	
	
	

	Type ( n = 2364 )†
	
	
	

	mobilisation and exercises
	1922 (90)
	RD: 0.09 ( 0.04 , 0.14 )
	RD: 0.06 ( 0.01 , 0.11 )

	Survival at 30-days

	Duration ( n = 4681 )†
	
	
	

	30-minute increase in physiotherapy
	4681 (96)
	OR: 1.19 ( 1.13 , 1.25 )
	OR: 1.13 ( 1.08 , 1.19 )

	
	
	
	

	Frequency ( n = 4882 )†
	
	
	

	1 day increase in physiotherapy
	4882 (100)
	OR: 1.29 ( 1.22 , 1.36 )
	OR: 1.21 ( 1.14 , 1.28 )

	
	
	
	

	Type ( n = 4823 )†
	
	
	

	mobilisation and exercises
	3722 (88)
	RD: 0.06 ( 0.03 , 0.09 )
	RD: 0.03 ( 0.01 , 0.06 )

	Readmission by 30-days

	Duration ( n = 4069 )†
	
	
	

	30-minute increase in physiotherapy
	4069 (96)
	OR: 1.04 ( 1.01 , 1.08 )
	OR: 1.05 ( 1.01 , 1.09 )

	
	
	
	

	Frequency ( n = 4236 )†
	
	
	

	1 day increase in physiotherapy
	4236 (100)
	OR: 1.05 ( 1.00 , 1.1 )
	OR: 1.08 ( 1.03 , 1.13 )

	
	
	
	

	Type ( n = 4209 )†
	
	
	

	mobilisation and exercises
	963 (26)
	RD: 0.04 ( 0.01 , 0.08 )
	RD: 0.06 ( 0.02 , 0.10)

	Recovery at 120-days, outdoor ambulation prefracture

	Duration ( n = 1691 )†
	
	
	

	30-minute increase in physiotherapy
	1691 (95)
	OR: 1.07 ( 1.01 , 1.13 )
	OR: 1.08 ( 1.01 , 1.14 )

	
	
	
	

	Frequency ( n = 1775 )†
	
	
	

	1 day increase in physiotherapy
	1775 (100)
	OR: 1.01 ( 0.94 , 1.09 )
	OR: 1.03 ( 0.95 , 1.11 )

	
	
	
	

	Type ( n = 1769 )†
	
	
	

	mobilisation and exercises
	521 (32)
	RD: 0.11 ( 0.04 , 0.18 )
	RD: 0.10 ( 0.03 , 0.18 )

	Recovery at 120-days, indoor ambulation prefracture

	Duration ( n = 563 )†
	
	
	

	30-minute increase in physiotherapy
	563 (95)
	OR: 1.19 ( 1.04 , 1.39 )
	OR: 1.14 ( 0.99 , 1.34 )

	
	
	
	

	Frequency ( n = 591 )†
	
	
	

	1 day increase in physiotherapy
	591 (100)
	OR: 1.22 ( 1.04 , 1.44 )
	OR: 1.15 ( 0.97 , 1.38 )

	
	
	
	

	Type ( n = 586 )†
	
	
	

	mobilisation and exercises
	418 (86)
	RD: 0.05 ( -0.04 , 0.14 )
	RD: 0.03 ( -0.05 , 0.11 )


CI = confidence interval, RD = risk difference; OR = odds ratio

*with adjustment for confounders variables: age, sex, ASA grade, Hospital Frailty risk score, prefracture residence (only for 120day recovery), mobility prior to hip fracture (not for 120day recovery). 

237, 254, and 251 cases with missing data of at least one of these confounder variables were excluded from the duration, frequency, and type analyses respectively for discharge home. 77, 84, and 84 cases with missing data of at least one of these confounder variables were excluded from the duration, frequency, and type analyses respectively for survival at 30-days. 69, 76, and 76cases with missing data of at least one of these confounder variables were excluded from the duration, frequency, and type analyses respectively for readmission by 30-days. 148, 158, and 155 cases with missing data of at least one of these confounder variables were excluded from the duration, frequency, and type analyses respectively for recovery by 120 days among those with outdoor ambulation prefracture. 23, 29, and 29 cases with missing data of at least one of these confounder variables were excluded from the duration, frequency, and type analyses respectively for recovery by 120 days among those with indoor ambulation only prefracture.

†Reference for duration = <2hours, frequency = 0-2 days, type = mobilisation alone

Table S3_1. Characteristics of patients surgically treated for non-pathological hip fracture for all patients, and those included and excluded from the complete case analysis for discharge home. Mann-Whitney U and χ2 tests were used to compare distributions.
	 
	Total
	Complete case
	Excluded

	
	(n=3133)
	(n=1864)
	(n=1269)

	Age, years*
	
	
	

	  Median [IQR]
	84 [11]
	82 [11]
	86 [9]

	  Missing
	1 (0)
	1 (0)
	0 (0)

	Length of stay, days
	
	
	

	  Median [IQR]
	14 [10]
	14 [11]
	14 [9]

	Sex, n(%)*
	
	
	

	  Female
	2266 (72)
	1348 (72)
	918 (72)

	  Male
	867 (28)
	516 (28)
	351 (28)

	ASA, n(%)*
	
	
	

	  I
	57 (2)
	47 (3)
	10 (1)

	  II
	790 (25)
	537 (29)
	253 (20)

	  III
	1840 (59)
	1060 (57)
	780 (62)

	  IV
	375 (12)
	178 (10)
	197 (16)

	  V
	8 (0)
	5 (0)
	3 (0)

	  Missing
	63 (2)
	37 (2)
	26 (2)

	Hospital Frailty Index, n(%)*
	
	
	

	  High risk
	1030 (33)
	511 (27)
	519 (41)

	  Intermediate risk
	1288 (41)
	781 (42)
	507 (40)

	  Low risk
	592 (19)
	408 (22)
	184 (15)

	  Missing
	223 (7)
	164 (9)
	59 (47)

	Prefracture mobility, n(%)*
	
	
	

	  Indoor only
	624 (20)
	321 (17)
	303 (24)

	  No mobility
	20 (1)
	16 (1)
	4 (0)

	  Outdoor
	2489 (79)
	1527 (82)
	962 (76)

	Prefracture residence, n(%)*
	
	
	

	  Own home/sheltered housing
	3133 (100)
	1864 (100)
	1269 (100)

	Frequency, n(%)
	
	
	

	  0-2
	296 (9)
	155 (8)
	141 (11)

	  3
	514 (16)
	268 (14)
	246 (19)

	  4
	796 (25)
	486 (26)
	310 (24)

	  5
	719 (23)
	424 (23)
	295 (23)

	  6-7
	808 (26)
	531 (29)
	277 (22)

	Type, n(%)*
	
	
	

	  Mobilisation and exercise
	2810 (90)
	1657 (89)
	1153 (91)

	  Mobilisation only
	309 (10)
	197 (11)
	112 (9)

	  Missing
	14 (0)
	10 (1)
	4 (0)

	Duration, n(%)*
	
	
	

	  < 2-hours
	1378 (44)
	794 (43)
	584 (46)

	  >= 2-hours
	1604 (51)
	977 (52)
	627 (49)

	  Missing
	151 (5)
	93 (5)
	58 (5)


* p<0.05

Table S3_2. Characteristics of patients surgically treated for non-pathological hip fracture for all patients, and those included and excluded from the complete case analysis for survival at 30-days.

	 
	Total
	Complete case
	Excluded

	
	(n=4069)
	(n=3704)
	(n=365)

	Age, years
	
	
	

	  Median [IQR]
	84 [10]
	85 [10]
	84 [11]

	  Missing
	1 (0)
	0 (0)
	1 (0)

	Length of stay, days
	
	
	

	  Median [IQR]
	14 [10]
	14 [11]
	13 [10]

	Sex, n(%)
	
	
	

	  Female
	2976 (73)
	2706 (73)
	270 (74)

	  Male
	1093 (27)
	998 (27)
	95 (26)

	ASA, n(%)
	
	
	

	  I
	60 (2)
	50 (1)
	10 (3)

	  II
	867 (21)
	770 (21)
	97 (27)

	  III
	2422 (60)
	2221 (60)
	201 (55)

	  IV
	629 (16)
	584 (16)
	45 (12)

	  V
	14 (0)
	13 (0)
	1 (0)

	  Missing
	77 (2)
	66 (2)
	11 (3)

	Hospital Frailty Index, n(%)
	
	
	

	  High risk
	1618 (40)
	1606 (43)
	12 (3)

	  Intermediate risk
	1536 (38)
	1492 (40)
	44 (12)

	  Low risk
	635 (16)
	606 (16)
	29 (8)

	  Missing
	280 (7)
	0 (0)
	280 (77)

	Prefracture mobility, n(%)
	
	
	

	  Indoor only
	1076 (26)
	1003 (27)
	73 (20)

	  No mobility
	41 (1)
	37 (1)
	4 (1)

	  Outdoor
	2952 (73)
	2664 (72)
	288 (79)

	Prefracture residence, n(%)
	
	
	

	  Nursing care
	285 (7)
	266 (7)
	19 (5)

	  Own home/sheltered housing
	3303 (81)
	2990 (81)
	313 (86)

	  Residential care
	479 (12)
	446 (12)
	33 (9)

	  Missing
	2 (0)
	2 (0)
	0 (0)

	Frequency, n(%)
	
	
	

	  0-2
	538 (13)
	495 (13)
	43 (12)

	  3
	701 (17)
	641 (17)
	60 (16)

	  4
	1037 (26)
	941 (25)
	96 (26)

	  5
	875 (22)
	807 (22)
	68 (19)

	  6-7
	918 (23)
	820 (22)
	98 (27)

	Type, n(%)
	
	
	

	  Mobilisation and exercise
	3496 (86)
	3199 (86)
	297 (81)

	  Mobilisation only
	531 (13)
	472 (13)
	59 (16)

	  Missing
	42 (1)
	33 (1)
	9 (3)

	Duration, n(%)
	
	
	

	  < 2-hours
	1958 (48)
	1796 (49)
	162 (44)

	  >= 2-hours
	1917 (47)
	1739 (47)
	178 (49)

	  Missing
	194 (5)
	169 (5)
	25 (7)


Table S3_3. Characteristics of patients surgically treated for non-pathological hip fracture for all patients, and those included and excluded from the complete case analysis for readmission by 30-days.

	 
	Total
	Complete case
	Excluded

	
	(n=3556)
	(n=3191)
	(n=365)

	Age, years
	
	
	

	  Median [IQR]
	84 [11]
	84 [11]
	84 [11]

	  Missing
	1 (0)
	0 (0)
	1 (0)

	Length of stay, days
	
	

	  Median [IQR]
	13 [10]
	13 [10]
	13 [10]

	Sex, n(%)
	
	
	

	  Female
	2650 (75)
	2380 (75)
	270 (74)

	  Male
	906 (26)
	811 (25)
	95 (26)

	ASA, n(%)
	
	
	

	  I
	57 (2)
	47 (2)
	10 (3)

	  II
	828 (23)
	731 (23)
	97 (27)

	  III
	2107 (59)
	1906 (60)
	201 (55)

	  IV
	482 (14)
	437 (14)
	45 (12)

	  V
	11 (0)
	10 (0)
	1 (0)

	  Missing
	71 (2)
	60 (2)
	11 (3)

	Hospital Frailty Index, n(%)
	
	

	  High risk
	1292 (36)
	1280 (40)
	12 (3)

	  Intermediate risk
	1384 (39)
	1340 (42)
	44 (12)

	  Low risk
	600 (17)
	571 (18)
	29 (8)

	  Missing
	280 (8)
	0 (0)
	280 (77)

	Prefracture mobility, n(%)
	
	

	  Indoor only
	875 (25)
	802 (25)
	73 (20)

	  No mobility
	37 (1)
	33 (1)
	4 (1)

	  Outdoor
	2644 (74)
	2356 (74)
	288 (79)

	Prefracture residence, n(%)
	
	

	  Nursing care
	228 (6)
	209 (7)
	19 (5)

	  Own home/sheltered housing
	2955 (83)
	2642 (83)
	313 (86)

	  Residential care
	372 (11)
	339 (11)
	33 (10)

	  Missing
	1 (0)
	1 (0)
	0 (0)

	Frequency, n(%)
	
	

	  0-2
	415 (12)
	372 (12)
	43 (12)

	  3
	603 (17)
	543 (17)
	60 (16)

	  4
	922 (26)
	826 (26)
	96 (26)

	  5
	780 (22)
	712 (22)
	68 (19)

	  6-7
	836 (24)
	738 (23)
	98 (27)

	Type, n(%)
	
	
	

	  Mobilisation and exercise
	3084 (87)
	2787 (87)
	297 (81)

	  Mobilisation only
	443 (13)
	384 (12)
	59 (16)

	  Missing
	29 (1)
	20 (1)
	9 (3)

	Duration, n(%)
	
	

	  < 2-hours
	1663 (47)
	1501 (47)
	162 (44)

	  >= 2-hours
	1728 (49)
	1550 (49)
	178 (49)

	  Missing
	165 (5)
	140 (4)
	25 (7)


Table S3_4. Characteristics of patients surgically treated for non-pathological hip fracture for all patients, and those included and excluded from the complete case analysis for 120-day recovery among those with outdoor mobility prefracture. Mann-Whitney U and χ2 tests were used to compare distributions.

	 
	Total
	Complete case
	Excluded

	
	(n=2952)
	(n=1312)
	(n=1640)

	Age, years
	
	
	

	  Median [IQR]
	84 [11]
	84 [10]
	84 [11]

	Length of stay, days*
	
	
	

	  Median [IQR]
	13 [9]
	13 [9]
	14 [10]

	Sex, n(%)
	
	
	

	  Female
	2113 (72)
	958 (73)
	1155 (70)

	  Male
	839 (28)
	354 (27)
	485 (30)

	ASA, n(%)*
	
	
	

	  I
	59 (2)
	32 (2)
	27 (2)

	  II
	762 (26)
	406 (31)
	356 (22)

	  III
	1726 (59)
	730 (56)
	996 (61)

	  IV
	333 (11)
	115 (9)
	218 (13)

	  V
	7 (0)
	2 (0)
	5 (0)

	  Missing
	65 (2)
	27 (2)
	38 (2)

	Hospital Frailty Index, n(%)*
	
	
	

	  High risk
	962 (33)
	371 (28)
	591 (36)

	  Intermediate risk
	1201 (41)
	574 (44)
	627 (38)

	  Low risk
	571 (19)
	278 (2)
	293 (18)

	  Missing
	218 (7)
	89 (7)
	129 (8)

	Prefracture mobility, n(%)*
	
	
	

	  Outdoor
	2952 (100)
	1312 (100)
	1640 (100)

	Prefracture residence, n(%)*
	
	
	

	  Nursing care
	133 (5)
	35 (3)
	98 (6)

	  Own home/sheltered housing
	2596 (88)
	1208 (92)
	1388 (85)

	  Residential care
	222 (8)
	69 (5)
	153 (9)

	  Missing
	1 (0)
	0 (0)
	1 (0)

	Frequency, n(%)
	
	
	

	  0-2
	321 (11)
	123 (9)
	198 (12)

	  3
	494 (17)
	228 (17)
	266 (16)

	  4
	731 (25)
	349 (27)
	382 (23)

	  5
	664 (23)
	287 (22)
	377 (23)

	  6-7
	742 (25)
	325 (25)
	417 (25)

	Type, n(%)*
	
	
	

	  Mobilisation and exercise
	2611 (88)
	1188 (91)
	1423 (87)

	  Mobilisation only
	318 (11)
	118 (10)
	200 (12)

	  Missing
	23 (1)
	6 (1)
	17 (1)

	Duration, n(%)*
	
	
	

	  < 2-hours
	1328 (45)
	554 (42)
	774 (47)

	  >= 2-hours
	1483 (50)
	690 (53)
	793 (48)

	  Missing
	141 (5)
	68 (5)
	73 (5)


* p<0.05

Table S3_5. Characteristics of patients surgically treated for non-pathological hip fracture for all patients, and those included and excluded from the complete case analysis for 120-day recovery among those with indoor mobility prefracture Mann-Whitney U and χ2 tests were used to compare distributions.

	
	Total
	Complete case
	Excluded

	
	(n=1076)
	(n=477)
	(n=599)

	Age, years
	
	
	

	  Median [IQR]
	86 [10]
	86 [10]
	86 [11]

	Length of stay, days*
	
	
	

	  Median [IQR]
	15 [13]
	14 [12]
	16 [14]

	Sex, n(%)
	
	
	

	  Female
	840 (78)
	380 (80)
	460 (77)

	  Male
	236 (22)
	97 (20)
	139 (23)

	ASA, n(%)
	
	
	

	  II
	101 (9)
	47 (10)
	54 (9)

	  III
	679 (63)
	308 (65)
	371 (62)

	  IV
	277 (26)
	115 (24)
	162 (27)

	  V
	7 (1)
	3 (1)
	4 (1)

	  I
	1 (0)
	0 (0)
	1 (0)

	  Missing
	11 (1)
	4 (1)
	7 (1)

	Hospital Frailty Index, n(%)
	
	
	

	  High risk
	631 (59)
	295 (62)
	336 (56)

	  Intermediate risk
	326 (30)
	134 (28)
	192 (32)

	  Low risk
	61 (6)
	27 (6)
	34 (6)

	  Missing
	58 (5)
	21 (4)
	37 (6)

	Prefracture mobility, n(%)*
	
	
	

	  Indoor only
	1076 (100)
	477 (100)
	599 (100)

	Prefracture residence, n(%)
	
	
	

	  Nursing care
	144 (13)
	70 (15)
	74 (12)

	  Own home/sheltered housing
	684 (64)
	294 (62)
	390 (65)

	  Residential care
	247 (23)
	113 (24)
	134 (22)

	  Missing
	1 (0)
	0 (0)
	1 (0)

	Frequency, n(%)
	
	
	

	  0-2
	196 (18)
	73 (15)
	123 (21)

	  3
	201 (19)
	103 (22)
	98 (16)

	  4
	301 (28)
	138 (29)
	163 (27)

	  5
	206 (19)
	88 (18)
	118 (20)

	  6-7
	172 (16)
	75 (16)
	97 (16)

	Type, n(%)
	
	
	

	  Mobilisation and exercise
	862 (80)
	393 (82)
	469 (78)

	  Mobilisation only
	200 (19)
	81 (17)
	119 (20)

	  Missing
	14 (1)
	3 (1)
	11 (2)

	Duration, n(%)
	
	
	

	  < 2-hours
	601 (56)
	253 (53)
	348 (58)

	  >= 2-hours
	424 (39)
	199 (42)
	225 (38)

	  Missing
	51 (5)
	25 (5)
	26 (4)


* p<0.05

Table S3_6. Characteristics of 4,069 patients surgically treated for non-pathological hip fracture overall and by physiotherapy frequency

	 
	Total
	0-2 days
	3 days
	4 days
	5 days
	6-7 days

	
	n=4069
	n=538
	n=701
	n=1037
	n=875
	n=918

	Age, years
	
	
	
	
	
	

	  Median [IQR]
	84 [10]
	86 [11]
	85 [11]
	84 [11]
	84 [11]
	84 [11]

	  Missing
	1 (0)
	0 (0)
	0 (0)
	0 (0)
	0 (0)
	1 (0)

	Length of stay, days
	
	
	
	
	
	

	  Median [IQR]
	14 [10]
	16 [15]
	14 [12]
	14 [10]
	13 [9]
	13 [8]

	Sex, n(%)
	
	
	
	
	
	

	  Female
	2976 (73)
	370 (69)
	524 (75)
	769 (74)
	655 (75)
	658 (72)

	  Male
	1093 (27)
	168 (31)
	177 (25)
	268 (26)
	220 (25)
	260 (28)

	ASA, n(%)
	
	
	
	
	
	

	  I
	60 (6)
	3 (1)
	8 (1)
	21 (2)
	15 (2)
	13 (1)

	  II
	867 (21)
	75 (14)
	125 (18)
	217 (21)
	222 (25)
	228 (25)

	  III
	2422 (60)
	322 (60)
	443 (63)
	613 (59)
	505 (58)
	539 (59)

	  IV
	629 (16)
	130 (24)
	116 (17)
	162 (16)
	113 (13)
	108 (12)

	  V
	14 (0)
	2 (0)
	0 (0)
	6 (1)
	3 (0)
	3 (0)

	  Missing
	77 (2)
	6 (1)
	9 (1)
	18 (2)
	17 (2)
	27 (3)

	Hospital Frailty Index, n(%)
	
	
	
	
	
	

	  High risk
	1618 (40)
	286 (53)
	308 (44)
	389 (38)
	343 (39)
	292 (32)

	  Intermediate risk
	1536 (38)
	174 (32)
	254 (36)
	399 (39)
	335 (38)
	374 (41)

	  Low risk
	635 (16)
	46 (9)
	94 (13)
	179 (17)
	142 (16)
	174 (19)

	  Missing
	280 (7)
	32 (6)
	45 (6)
	70 (7)
	55 (6)
	78 (9)

	Prefracture mobility, n(%)
	
	
	
	
	
	

	  Indoor only
	1076 (26)
	196 (36)
	201 (29)
	301 (29)
	206 (24)
	172 (19)

	  No mobility
	41 (1)
	21 (4)
	6 (1)
	5 (1)
	5 (1)
	4 (0)

	  Outdoor
	2952 (73)
	321 (60)
	494 (71)
	731 (71)
	664 (76)
	742 (81)

	Prefracture residence, n(%)
	
	
	
	
	
	

	  Nursing care
	285 (7)
	89 (17)
	61 (9)
	63 (6)
	43 (5)
	29 (3)

	  Own home/sheltered housing
	3303 (81)
	341 (63)
	546 (78)
	839 (81)
	751 (86)
	826 (90)

	  Residential care
	479 (12)
	108 (20)
	94 (13)
	135 (13)
	79 (9)
	63 (7)

	  Missing
	2 (0)
	0 (0)
	0 (0)
	0 (0)
	2 (0)
	0 (0)


Table S3_7. Characteristics of 4,069 patients surgically treated for non-pathological hip fracture overall and by physiotherapy type

	
	Total
	Complete case

	 
	
	Mobilisation and exercise
	Mobilisation only

	
	n=4069
	n=3496
	n=531

	Age, years
	
	
	

	  Median [IQR]
	84 [10]
	84 [11]
	85 [10]

	  Missing
	1 (0)
	0 (0)
	1 (0)

	Length of stay, days
	
	
	

	  Median [IQR]
	14 [10]
	14 [10]
	14 [13]

	Sex, n(%)
	
	
	

	  Female
	2976 (73)
	2565 (73)
	382 (72)

	  Male
	1093 (27)
	931 (27)
	149 (28)

	ASA, n(%)
	
	
	

	  II
	867 (21)
	774 (22)
	88 (17)

	  III
	2422 (60)
	2072 (59)
	327 (62)

	  IV
	629 (16)
	516 (15)
	99 (19)

	  I
	60 (2)
	54 (2)
	6 (1)

	  V
	14 (0)
	12 (0)
	2 (0)

	  Missing
	77 (2)
	68 (2)
	9 (2)

	Hospital Frailty Index, n(%)
	
	
	

	  High risk
	1618 (40)
	1350 (39)
	244 (46)

	  Intermediate risk
	1536 (38)
	1343 (38)
	185 (35)

	  Low risk
	635 (16)
	580 (17)
	52 (10)

	  Missing
	280 (7)
	223 (6)
	50 (9)

	Prefracture mobility, n(%)
	
	
	

	  Indoor only
	1076 (26)
	862 (25)
	200 (38)

	  No mobility
	41 (1)
	23 (1)
	13 (2)

	  Outdoor
	2952 (73)
	2611 (75)
	318 (60)

	Prefracture residence, n(%)
	
	
	

	  Nursing care
	285 (7)
	190 (5)
	84 (16)

	  Own home/sheltered housing
	3303 (81)
	2948 (84)
	333 (63)

	  Residential care
	479 (12)
	356 (10)
	114 (22)

	  Missing
	2 (0)
	2 (0)
	0 (0)


Table S3_8. Characteristics of patients surgically treated for non-pathological hip fracture for all patients, and those with stays <7 days and those with stays >/= 7 days from the complete case analysis. Mann-Whitney U and χ2 tests were used to compare distributions.

	
	<7 days
	>/=7 days
	P-value

	
	(N=999)
	(N=4069)
	

	Age, years*
	
	
	<0.05

	  Median [IQR]
	81.0 [14.0]
	84.0 [10.0]
	

	  Missing
	0 (0%)
	1 (0.0%)
	

	Sex, n(%)
	
	
	0.998

	  Female
	730 (73.1%)
	2976 (73.1%)
	

	  Male
	269 (26.9%)
	1093 (26.9%)
	

	ASA, n(%)*
	
	
	<0.05

	  I
	57 (5.7%)
	60 (1.5%)
	

	  II
	360 (36.0%)
	867 (21.3%)
	

	  III
	470 (47.0%)
	2422 (59.5%)
	

	  IV
	94 (9.4%)
	629 (15.5%)
	

	  V
	1 (0.1%)
	14 (0.3%)
	

	  Missing
	17 (1.7%)
	77 (1.9%)
	

	Hospital Frailty Index, n(%)*
	
	
	<0.05

	  High risk
	265 (26.5%)
	1618 (39.8%)
	

	  Intermediate risk
	355 (35.5%)
	1536 (37.7%)
	

	  Low risk
	302 (30.2%)
	635 (15.6%)
	

	  Missing
	77 (7.7%)
	280 (6.9%)
	

	Prefracture mobility, n(%)*
	
	
	<0.05

	  Indoor only
	198 (19.8%)
	1076 (26.4%)
	

	  No mobility
	7 (0.7%)
	41 (1.0%)
	

	  Outdoor
	794 (79.5%)
	2952 (72.5%)
	

	Prefracture residence, n(%)*
	
	
	0.815

	  Nursing care
	68 (6.8%)
	285 (7.0%)
	

	  Own home/sheltered housing
	819 (82.0%)
	3303 (81.2%)
	

	  Residential care
	111 (11.1%)
	479 (11.8%)
	

	  Missing
	1 (0.1%)
	2 (0.0%)
	

	Frequency, n(%)*
	
	
	

	  0-2
	315 (31.5%)
	538 (13.2%)
	<0.05

	  3
	254 (25.4%)
	701 (17.2%)
	

	  4
	222 (22.2%)
	1037 (25.5%)
	

	  5
	123 (12.3%)
	875 (21.5%)
	

	  6-7
	85 (8.5%)
	918 (22.6%)
	

	Type, n(%)*
	
	
	<0.05

	  Mobilisation and exercise
	873 (87.4%)
	3496 (85.9%)
	

	  Mobilisation only
	105 (10.5%)
	531 (13.0%)
	

	  Missing
	21 (2.1%)
	42 (1.0%)
	

	Duration, n(%)*
	
	
	<0.05

	  < 2-hours
	652 (65.3%)
	1958 (48.1%)
	

	  >= 2-hours
	322 (32.2%)
	1917 (47.1%)
	

	  Missing
	25 (2.5%)
	194 (4.8%)
	


* p< 0.05


