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### describe outcomes
[bookmark: OLE_LINK15]hist number_fall, discrete freq by (group)
[bookmark: OLE_LINK16]tabstat number_fall, by(group) stats (mean var n)
hist number_fall, discrete freq by (group)
##For negative binomial regression model
nbreg Totoal_falls i.group i.gender c.ageyrs

###For multiple imputations using
mi query
mi set mlong
mi register imputed number_fall
mi impute pmm number_fall age gender fall_history chair_stand_count, add(10) rseed(1234) knn(5)
mi estimate : nbreg number_fall group gender ageyrs, dispersion(mean)

###Marginal models
mixed best c.pre c.ageyrs i.gender i.group##i.time || id: , noconstant residual(ar, t(time)) nolog
margins i.group#i.time
marginsplot , x(time)
contrast group@time, effect

[bookmark: _Toc145821767][bookmark: _Toc145821820][bookmark: _Toc173174095]R: Recurrent event analysis by implementation of Anderson-Gill model models
library(survival)
recurrent_event <- coxph(Surv(start, stop, status)~group + cluster(id)+ age + gender, data = data_ana)
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[bookmark: _Toc145821769][bookmark: _Toc145821822][bookmark: _Toc173174097]Table E1: Baseline characteristics of participants with different missing status

	[bookmark: OLE_LINK196]
	
	Overall
	Data in analysis
	Complete missing
	p-value

	Number of participants
	
	N= 245
	N= 178
	N=67
	NA

	Group allocation (n, %)
	Control
	120 (49)
	87 (49)
	33 (49)
	1.00

	
	Intervention
	125 (51)
	91 (51)
	34 (51)
	

	Self-report balance decline (n, %)
	No
	32 (13)
	23 (13)
	9 (14)
	0.99

	
	Yes
	210 (87)
	155 (87)
	55 (86)
	

	Fall history (n, %)
	No
	97 (40)
	63 (35)
	34 (52)
	0.03

	
	Yes
	146 (60)
	115 (65)
	31 (48)
	

	Number of falls in past 2-years, mean (SD)
	
	2.81 (5.6)
	2.33 (2.0)
	4.55 (11.5)
	0.05

	Number of falls in  past 1-year, mean (SD)
	
	1.63 (2.4)
	1.50 (1.4)
	2.13 (4.3)
	0.19

	Fall in past year (n, %)
	No
	143 (59)
	100 (56)
	43 (66)
	0.21

	
	Yes
	100 (41)
	78 (44)
	22 (34)
	

	Age, mean (SD)
	
	71.55 (9.4)
	72.73 (9.0)
	68.39 (9.7)
	0.001

	Gender
	Male
	138 (57)
	93 (53)
	45 (68)
	0.045

	
	Female
	104 (43)
	83 (47)
	21 (32)
	

	Height (cm), mean (SD)
	
	1.67 (0.1)
	1.67 (0.1)
	1.68 (0.1)
	0.21

	Weight (kg), mean (SD)
	
	77.94 (19.0)
	77.79 (19.5)
	78.33 (17.8)
	0.85

	BMI, mean (SD)
	
	27.77 (6.1)
	27.86 (6.3)
	27.52 (5.6)
	0.70

	Smoking (packyears), mean (SD)
	
	45.51 (37.3)
	47.11 (38.9)
	41.20 (32.5)
	0.28

	Oxygen use (n, %)
	No
	202 (84)
	145 (82)
	57 (88)
	0.43

	
	Yes
	39 (16)
	31 (18)
	8 (12)
	

	FEV1/FVC, pre-bronchodilators, mean (SD)
	
	0.57 (0.6)
	0.57 (0.7)
	0.58 (0.2)
	0.92

	[bookmark: OLE_LINK3]FEV1/FVC, post-bronchodilators, mean (SD)
	
	0.69 (1.7)
	0.77 (2.1)
	0.51 (0.2)
	0.38

	FEV1 % predicted, pre-bronchodilators 
	
	50.89 (21.7)
	49.60 (21.2)
	54.87 (23.1)
	0.17

	FEV1 % predicted, post-bronchodilators 
	
	52.00 (21.3)
	51.45 (20.8)
	53.11 (22.5)
	0.66

	6MWT distance (m), mean (SD)
	
	312.87 (154.5)
	309.39 (157.3)
	322.77 (147.0)
	0.57

	FROP-com score, mean (SD)
	
	13.79 (6.1)
	13.87 (5.9)
	13.58 (6.6)
	0.74

	BDI score, mean (SD)
	
	6.11 (2.7)
	5.95 (2.6)
	6.55 (3.2)
	0.13

	BBS score, mean (SD)
	
	47.93 (8.3)
	48.03 (6.9)
	47.68 (11.4)
	0.77

	BESTest score, mean (SD)
	
	76.11 (18.3)
	75.29 (16.8)
	78.35 (21.7)
	0.25

	ABC score, mean (SD)
	
	71.81 (22.1)
	71.13 (21.4)
	73.68 (24.1)
	0.43

	30s repeated chair stand count, mean (SD)
	
	9.48 (4.8)
	8.87 (4.3)
	11.21 (5.7)
	0.001

	EQ-5D-5L VAS, mean (SD)
	
	66.67 (19.6)
	65.71 (19.8)
	69.37 (19.1)
	0.21


Abbreviations: ABC Scale: Activities-specific Balance Confidence Scale; BBS: Berg Balance Scale; BDI: Baseline Dyspnea Index; BESTest: Balance Evaluation Systems Test; BMI: body mass index; EQ-5D-5L VAS: Five level European Quality of Life Visual Analogue Scale; FEV1: forced expiratory volume in one-second; FROP-Com: Fall Risk for Older People in the Community; FVC: forced vital capacity; SD: standard deviation; 6MWT: six-minute walk test. 















[bookmark: _Toc145821770][bookmark: _Toc145821823][bookmark: _Toc173174098]Table E2: Mean and variance of the number of falls by groups
 
	Groups
	[bookmark: OLE_LINK17]Number of falls
	Number of injurious falls
	Time to first fall (months)

	
	Mean(variance)
	N
	Mean (variance)
	N
	Mean (variance)
	N

	Control
	1.01 (5.92)
	87
	0.40 (1.02)
	86
	4.06 (11.12)
	33

	Intervention
	1.10 (3.49)
	91
	0.50 (0.95)
	90
	5.10 (11.24)
	41

	Total
	1.06 (4.65)
	178
	0.45 (0.98)
	176
	4.64 (11.30)
	74



[bookmark: _Toc145821771][bookmark: _Toc145821824][bookmark: _Toc173174099]Table E3: Adjusted change scores for balance measurements
 
	 
	 
	Post-intervention
	12-month

	BBS score
	n
	146
	90

	
	MD (95% CI)
	1.77 (0.10 to 3.45)
	0.52 (-1.51 to 2.53)

	
	p
	0.038
	0.619

	BESTest score
	n
	145
	89

	
	MD (95% CI)
	1.84 (-0.90 to 4.57)
	-0.2 (-3.52 to 3.11)

	
	p
	0.188
	0.904

	ABC scale score
	n
	150
	118

	
	MD (95% CI)
	 -1.68 (-6.01 to 2.64)
	-1.69 (-6.50 to 3.11)

	
	p
	0.446
	0.490

	
	Sidak-adjusted p
	0.693
	0.740

	Chair stand test (numbers)
	n
	146
	87

	
	MD (95% CI)
	1.12 (0.08 to 2.16)
	0.13 (-1.09 to 1.36)

	
	p
	0.034
	0.830


Abbreviations: ABC scale: Activities-specific Confidence Scale; BBS: Berg Balance Scale; BESTest: Balance Evaluation Systems Test; CI: confidence interval; MD: mean difference.


[bookmark: _Toc145821772][bookmark: _Toc145821825][bookmark: _Toc173174100]Figure E1 Distribution of the number of falls
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[bookmark: _Toc173174101]Figure E2 Distribution of the number of injurious falls
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[bookmark: _Toc145821774][bookmark: _Toc145821827][bookmark: _Toc173174102][bookmark: OLE_LINK43]Figure E3: Boxplots for the number of falls and injurious falls
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[image: ]

[bookmark: _Toc145821776][bookmark: _Toc145821829][bookmark: OLE_LINK45][bookmark: _Toc173174104]Figure E5: Boxplots for the BESTest total scores
[image: ]
[bookmark: _Toc145821777][bookmark: _Toc145821830][bookmark: _Toc173174105]Figure E6: Boxplots for the ABC scale scores
[image: ]
[bookmark: _Toc145821778][bookmark: _Toc145821831][bookmark: _Toc173174106]Figure E7: Boxplots for the 30-second repeated chair stand tests
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[bookmark: _Toc145821780][bookmark: _Toc145821833][bookmark: _Toc173174108][bookmark: OLE_LINK71]Table E4: Results after multiple imputation

	Outcomes
	Number of events
	Incidence (per 100 person-years)

	Falls

(n=241 including n=65 with imputed values)*
	[bookmark: OLE_LINK9]Adjusted MD*: 0.10 more
95% CI: 0.48 fewer to 0.68 more
	Adjusted MD*: 0.23 more
95% CI 0.69 fewer – 1.16 more

	Injurious falls

(n=241 including n=67 with imputed values)*
	Adjusted MD*: 0.22 more
95% CI: 0.49 fewer to 0.93 more
	Adjusted MD*: 0.27 more
(95% CI: 1.05 fewer – 1.59 more)



Abbreviations: CI: confidence interval; MD: mean difference. 
Note: *Negative Binomial Regression models after multiple imputations, adjusted for age and gender; participants with missing values in age or fall history (n=4) were excluded.
















[bookmark: _Toc145821781][bookmark: _Toc145821834][bookmark: _Toc173174109]Appendix 5: Results for sensitivity analyses
[bookmark: OLE_LINK28][bookmark: _Toc145821782][bookmark: _Toc145821835][bookmark: _Toc173174110][bookmark: OLE_LINK64][bookmark: OLE_LINK65]Table E5: Sensitivity analyses by fall history for fall status.

	[bookmark: OLE_LINK67]Outcome
 
	Relative risk
	N (%)

	
	
	Control
	Intervention 

	[bookmark: OLE_LINK60]Participants with a fall history

	Faller 
	Adjusted HR*: 1.40
(95% CI: 0.78 - 2.53)

(n=206)
	24/58 (41.4%)
	30/57 (52.6%)

	
	
	Pearson chi-square: 1.461
p = 0.227

	Injurious faller
	Adjusted HR*:  1.59
(95% CI 0.73 - 3.46)
 (n=125)

	15/57 (26.3%)
	15/56 (26.3%)

	
	
	Pearson chi-square: 0.464
p = 0.496

	Recurrent faller 
 
	Adjusted HR*:  1.57
(95% CI 0.44 - 5.59)
(n=121)

	17/58 (29.3%)
	16/57 (28.1%)

	
	
	Pearson chi-square: 0.022
p = 0.883

	Participants without a fall history

	[bookmark: OLE_LINK48]Faller 
	Adjusted HR*: 1.15
(95% CI: 0.48 - 2.75)

(n=93)
	9/29 (31.0%)
	11/34 (32.4%)

	
	
	Pearson chi-square: 0.013
p = 0.911

	Injurious faller
	Adjusted HR*:  2.28
(95% CI 0.50 - 10.44)
 (n=72)
	3/29 (10.3%)
	7/34 (20.6%)

	
	
	Pearson chi-square: 1.230
p = 0.267

	Recurrent faller 
 
	Adjusted HR*:  NA due too few recurrent fall events in observed each month
	3/29 (10.3%)
	6/34 (17.6%)

	
	
	Pearson chi-square: 0.682
p = 0.409


Abbreviations: CI = confidence interval; HR = hazard ratio. 

[bookmark: _Toc145821783][bookmark: _Toc145821836][bookmark: OLE_LINK66]


[bookmark: _Toc173174111][bookmark: OLE_LINK61]Table E6: Fall status only including participants who completed at least 70% of balance training 
	Outcome
 
	Relative risk
	N (%)

	
	
	Control
	Intervention 

	Faller
	Adjusted HR*: 1.34
(95% CI: 0.76 - 2.37)

(N=128)
	33 (37.9%)
	21 (47.7%)

	
	
	Pearson chi-square: 1.157
p = 0.282

	Injurious faller
	Adjusted HR*:  1.29
(95% CI 0.56 - 2.99)
(n-127)

	18 (20.9%)
	11 (25.0%)

	
	
	Pearson chi-square: 0.278
p = 0.598

	Recurrent faller 
 
	Adjusted HR*:  1.27
(95% CI 0.37 - 4.65)

(n=128)

	20 (23%)
	12 (27.3%)

	
	
	Pearson chi-square: 0.291
p = 0.590



Abbreviations: CI = confidence interval; HR = hazard ratio; MD = mean difference. 
Note: * Recurrent Event Model, adjusted for age and gender.

[bookmark: _Toc145821784][bookmark: _Toc145821837]
[bookmark: _Toc173174112]Table E7: Sensitivity analyses by fall history for number and incidence of falls

	Outcome
 
	Number of Events
	Incidences (per 100 person-years)

	
	Control
	Intervention
	Control
	Control

	[bookmark: OLE_LINK59]Participants with a fall history

	[bookmark: _Hlk145738594]Falls

	0.97
(95% CI: 0.38 – 1.56) 
	1.06 
(95% CI: 0.64 – 1.48) 
	128 
(95% CI: 59 - 198)
	124
(95%: 74 - 175)

	
	Adjusted MD*: 0.20 more
95% CI: 0.46 fewer to 0.87 more
	Adjusted MD*: 0.36 more
(95% CI 0.87 fewer – 1.60 more)

	Injurious falls

	0.41
(95% CI: 0.17 – 0.65)
	0.45 
(95% CI: 0.26 – 0.64)
	72
(95% CI: 25 - 119)
	60
(95% CI: 25 - 95)

	
	Adjusted MD*: 0.09 more
95% CI: 0.69 fewer to 0.88 more
	Adjusted MD*:  0.29 more
(95% CI: 1.46 fewer – 2.03 more)

	Time to first fall

	4.26 months
Mean
	4.5 months
Mean
	NA
	NA

	
	Adjusted MD*:  0.16 higher
(95% CI: 0.22 lower – 0.54 higher)
	NA

	Participants without a fall history

	Falls

	1.23 
(95% CI: 0.18 – 2.28) 
	1.40 
(95% CI: 0.27 – 2.53) 
	123 
(95% CI: 18 - 228)
	154 
(95%: 33 - 276)

	
	Adjusted MD*: 0.21 more
95% CI: 0.70 fewer to 1.12 more
	Adjusted MD*: 0.24 more
(95% CI 1.71 fewer – 2.20 more)

	Injurious falls

	0.31 
(95% CI: -0.21 – 0.82)
	0.90
(95% CI: -0.24 – 2.04)
	31
(95% CI: -21 - 82)
	104 
(95% CI: -22 - 230)

	
	Adjusted MD*: 0.97 more
95% CI: 0.56 fewer to 2.49 more
	Adjusted MD*:  1.07 more
(95% CI: 2.07 fewer – 4.22 more)

	Time to first fall

	3.17 months
Mean
	8.00 months
Mean
	NA
	NA

	
	Adjusted MD*:  0.26 higher
(95% CI: 0.42 lower – 0.95 higher)
	NA



Abbreviations: CI = confidence interval; MD = mean difference








[bookmark: _Toc145821785][bookmark: _Toc145821838][bookmark: _Toc173174113]Table E8: Number and incidence of events only including participants who completed at least 70% of balance training

	[bookmark: _Hlk145083494][bookmark: OLE_LINK7]Outcome
 
	Number of events
	Incidences (per 100 person-years)

	
	Control
	Intervention
	Control
	Control

	Falls

(n=128)
	1.01 
(95% CI: 0.49 – 1.53) 
	1.27 
(95% CI: 0.61 – 1.94) 
	128 
(95% CI: 67 - 189)
	132 
(95%: 64 - 200)

	
	Adjusted MD*: 0.33 more
95% CI: 0.38 fewer to 1.04 more
	Adjusted MD*: 0.35 more
(95% CI 0.99 fewer – 1.70 more)

	Injurious falls

(n=127)
	0.40 
(95% CI: 0.18 – 0.61)
	0.41 
(95% CI: 0.17 – 0.65)
	66 
(95% CI: 25 - 106)
	42 
(95% CI: 18 - 66)

	[bookmark: _Hlk145340242]
	Adjusted MD*: 0.14 more
95% CI: 0.79 fewer to 1.07 more
	Adjusted MD*:  0.08 more
(95% CI: 1.96 fewer – 2.14 more)

	Time to first fall
 (n=51) (faller)
	4.06 months
Mean
	5.38 months
Mean
	NA
	NA

	
	Adjusted MD*:  0.26 higher
(95% CI: 0.13 lower – 0.66 higher)
	NA


Abbreviations: CI = confidence interval; MD = mean difference
Note: * Negative Binomial Regression models, adjusted for age and gender.





[bookmark: _Toc173174114]Table E9: The effect of the intervention on the number of fall outcomes after adjusting for age, gender, and the actual number of PR sessions completed

	Outcome
 
	Incidences (per 100 person-years)
	Number of events

	
	Control
	Intervention
	Control
	Intervention

	[bookmark: OLE_LINK8]Falls

(n=178)
	128 
(95% CI: 67 - 189)
	128 
(95%: 81 - 174)

	[bookmark: OLE_LINK131]1.01 
(95% CI: 0.49 – 1.53)

	1.10 
(95% CI: 0.71 – 1.49)

	
	Adjusted MD*: 0.41 more
(95% CI 0.69 fewer – 1.50 more)
	Adjusted MD*: 0.27 more
95% CI: 0.28 fewer to 0.83 more 


	[bookmark: OLE_LINK10]Injurious falls

(n=176)
	66 
(95% CI: 25 - 106)
	65 
(95% CI: 31 - 98)
	0.37 
(95% CI: 0.18 – 0.61)

	0.50 
(95% CI: 0.30 – 0.70)


	
	Adjusted MD*: 0.54 more
(95% CI: 1 fewer – 2 more)
	Adjusted MD*: 0.54 more
95% CI: 1.07 fewer to 2.15 more 


	Time to first fall
(n=74) (faller)
	[bookmark: OLE_LINK132]NA
	NA
	4.06 months
Mean 
	5.09 months
Mean

	
	NA
	[bookmark: OLE_LINK133]Adjusted MD*:  0.20 longer
(95% CI: 0.15 lower to 0.54 higher)


Abbreviations: CI: confidence interval; MD: mean difference; NA= not applicable; Note: *Adjusted for age, gender and the actual number of PR completed 












[bookmark: _Toc173174115]Table E10: The effects of the intervention on fall status after adjusting for age, gender, and the actual number of PR sessions completed

	[bookmark: OLE_LINK22]Outcome

	Relative risk
	n (%)

	
	
	Control (n=87)
	Intervention (n=91)

	Faller
	Adjusted HR*: 1.31
(95% CI: 0.81 - 2.13)

	33 (38%)
	41 (45%)

	
	
	Pearson chi-square: 0.93, df=1
p = 0.34

	Injurious faller
	Adjusted HR*:  1.79
(95% CI 0.90 - 3.53)
(n=176)
	18 (21%)
	25 (28%)

	
	
	Pearson chi-square: 1.12, df=1 
p = 0.29

	Recurrent faller

	Adjusted HR*:  1.28
(95% CI 0.41 – 3.95)

	20 (23%)
	22 (24%)

	
	
	Pearson chi-square: 0.04, df =1 
p = 0.85


Abbreviations: CI: confidence interval; df: degrees of freedom; HR: hazard ratio; n: number of participants.
 * Adjusted for age,  gender, and the actual number of PR completed
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