Table S1. Frailty phenotype criteria
	Variable
	UK Biobank data field
	UK Biobank question
	Coded in frailty phenotype1

	Weight loss
	2306
	Compared with one year ago, has your weight changed?
	Yes, lost weight = 1
Other=0

	Exhaustion
	2080
	Over the past two weeks, how often have you felt tired or had little energy?
	More than half the days = 1
Nearly every day = 1
Other = 0

	Physical activity
	1011
2624
971
3637
991
	How many times in the last 4 weeks did you do the following activities?
	No physical activity = 1
Light DIY (≤ 1/week) = 1
Light DIY (≥ 2-3/week) = 0
Heavy DIY = 0
Walking for pleasure = 0
Other exercises = 0
Strenuous sports = 0

	Walking speed
	924
	How would you describe your usual walking pace?
	Slow pace = 1
Other = 0

	Hand-grip strength
	46
47
21001
	Measured during the baseline assessment
	The following cases = 1, other cases = 0
If BMI≤23.0 kg/m2 & grip strength≤l7 kg
If BMI 23.1 to 26.0 kg/m2 & grip strength ≤l7.3 kg
If BMI 26.1 to 29.0 kg/m2 & grip strength ≤l8 kg
If BMI >29.0 kg/m2 & grip strength ≤2l kg


Abbreviations: BMI, body mass index; DIY = do-it-yourself. 1 “do not know” or “prefer not to answer” were coded as missing data.


Table S2. Frailty index criteria
	Type of deficit
	Item
	Trait
	UK Biobank data field
	Coded in frailty index1

	Sensory
	1
	Glaucoma *
	6148
2227
20002(1277)
	Yes = 1
No = 0

	
	2
	Cataracts *
	6148
2227
20002(1278)
	Yes = 1
No = 0

	
	3
	Hearing difficulty
	2247
	Yes = 1
I am completely deaf = 1
No = 0

	Cranial
	4
	Migraine *
	2473
20002(1265)
	Yes = 1
No = 0

	
	5
	Dental problems
	6149
	Any = 1
No = 0

	Mental wellbeing
	6
	Self-rated health
	2178
	Poor = 1
Fair = 0.5
Good = 0.25
Excellent = 0

	
	7
	Fatigue: frequency of tiredness / lethargy in last two weeks
	2080
	Excellent = 0
Nearly every day = 1
More than half the days = 0.5
Several days = 0.25
None = 0

	
	8
	Sleep: experience of sleeplessness/insomnia
	1200
	Usually = 1
Sometimes = 0.5
Never/rarely = 0

	
	9
	Depressed feelings: frequency in last two weeks
	2050
	Nearly every day = 1
More than half the days = 0.75
Several days = 0.5
Not at al1 = 0

	
	10
	Self-described nervous personality
	1970
	Yes = 1
No = 0

	
	11
	Severe anxiety/ panic attacks *
	2473
20002(1287)
	Yes = 1
No = 0

	
	12
	Common to feel loneliness
	2020
	Yes = 1
No = 0

	
	13
	Sense of misery (ever/never)
	1930
	Yes = 1
No = 0

	Infirmity
	14
	Infirmity: long-standing illness or disability
	2188
	Yes = 1
No = 0

	
	15
	Falls in last year
	2296
	More than one fall = 1
Only one fal1 = 0.5
No falls = 0

	
	16
	Fractures/broken bones in last five years
	2463
	Yes = 1
No = 0

	Cardiometabolic
	17
	Diabetes *
	2443
20002(1220&1223)
	Yes = 1
No = 0

	
	18
	Myocardial infarction *
	6150
20002(1075)
	Yes = 1
No = 0

	
	19
	Angina *
	6150
20002(1074)
	Yes = 1
No = 0

	
	20
	Stroke *
	6150
20002(1081&1583)
	Yes = 1
No = 0

	
	21
	hypertension *
	6150
20002(1065)
	Yes = 1
No = 0

	
	22
	Hypothyroidism *
	2473
20002(1226)
	Yes = 1
No = 0

	
	23
	Deep-vein thrombosis *
	6152
20002(1904)
	Yes = 1
No = 0

	
	24
	High cholesterol *
	6153
	Yes = 1
No = 0

	Respiratory
	25
	Breathing: wheeze in last year
	2316
	Yes = 1
No = 0

	
	26
	Pneumonia *
	2473
20002(1398)
	Yes = 1
No = 0

	
	27
	Chronic bronchitis/emphysema *
	6152
20002(1113)
	Yes = 1
No = 0

	
	28
	Asthma *
	6152
20002(1111)
	Yes = 1
No = 0

	Musculoskeletal
	29
	Rheumatoid arthritis *
	2473
20002(1464)
	Yes = 1
No = 0

	
	30
	Osteoarthritis *
	2473
20002(1465)
	Yes = 1
No = 0

	
	31
	Gout *
	2473
20002(1466)
	Yes = 1
No = 0

	
	32
	Osteoporosis *
	2473
20002(1309)
	Yes = 1
No = 0

	Immunological
	33
	Hay fever, allergic rhinitis or eczema *
	6152
20002(1387&1452)
	Yes = 1
No = 0

	
	34
	Psoriasis *
	2473
20002(1453)
	Yes = 1
No = 0

	Cancer
	35
	Any cancer diagnosis *
	134
2453
	At least 1 = 1
Yes = 1
No = 0

	
	36
	Multiple cancers diagnosed
	134
	More than 1 = 1
0 or 1 = 0

	Pain
	37
	Chest pain
	2335
	Yes = 1
No = 0

	
	38
	Head and/or neck pain
	6159
	Yes = 1
No = 0

	
	39
	Back pain
	6159
	Yes = 1
No = 0

	
	40
	Stomach/abdominal pain
	6159
	Yes = 1
No = 0

	
	41
	Hip pain
	6159
	Yes = 1
No = 0

	
	42
	Knee pain
	6159
	Yes = 1
No = 0

	
	43
	Whole-body pain
	6159
	Yes = 1
No = 0

	
	44
	Facial pain
	6159
	Yes = 1
No = 0

	
	45
	Sciatica *
	2473
20002(1476)
	Yes = 1
No = 0

	Gastrointestinal
	46
	Gastric reflux *
	2473
20002(1138)
	Yes = 1
No = 0

	
	47
	Hiatus hernia *
	2473
20002(1474)
	Yes = 1
No = 0

	
	48
	Gall stones *
	2473
20002(1462)
	Yes = 1
No = 0

	
	49
	Diverticulitis *
	2473
20002(1458)
	Yes = 1
No = 0


1 “do not know” or “prefer not to answer” were coded as missing data.



Table S3 Multiple adjusted ORs for the risk of frailty index associated with reproductive factors.
	[bookmark: _Hlk188009796][bookmark: _Hlk176287942]Reproductive factor
	model 1a
	model 2b

	
	OR (95%CI)
	P
	OR (95%CI)
	P

	Age at menarche
	
	
	

	<12
	1.519 (1.445, 1.596)
	<0.001
	1.198 (1.136, 1.263)
	<0.001

	12-13
	ref
	-
	ref
	-

	>13
	0.906(0.866,0.949)
	<0.001
	1.077 (1.026, 1.130)
	0.003

	p for trend
	<0.001
	
	0.002
	

	Age at natural menopause c
	
	
	

	<47
	2.064 (1.919, 2.220)
	<0.001
	1.543 (1.430, 1.667)
	<0.001

	47-49
	1.175 (1.076, 1.283)
	<0.001
	1.061 (0.967, 1.163)
	0.209

	50-51
	ref
	-
	ref
	-

	52-53
	0.974 (0.892, 1.062)
	0.547
	0.993 (0.907, 1.086)
	0.877

	>53
	1.019 (0.939, 1.106)
	0.645
	0.973 (0.894, 1.059)
	0.524

	p for trend
	<0.001
	
	<0.001
	

	Reproductive lifespan c
	
	
	

	<33
	2.183 (2.030, 2.347)
	<0.001
	1.633 (1.513, 1.763)
	<0.001

	33-35
	1.279 (1.174, 1.392)
	<0.001
	1.146 (1.048, 1.252)
	0.003

	36-38
	ref
	-
	ref
	-

	39-41
	1.035 (0.957, 1.119)
	0.389
	1.034 (0.954, 1.121)
	0.414

	>41
	1.103 (1.013, 1.200)
	0.024
	1.004 (0.919, 1.097)
	0.924

	p for trend
	<0.001
	
	<0.001
	

	Age at first live birthAFB d
	
	
	

	<21
	2.959 (2.763, 3.169)
	<0.001
	1.625 (1.509, 1.751)
	<0.001

	21-23
	1.750 (1.634, 1.874)
	<0.001
	1.321 (1.230, 1.420)
	<0.001

	24-26
	ref
	-
	ref
	-

	27-29
	0.823 (0.757, 0.895)
	<0.001
	0.973 (0.892, 1.061)
	0.538

	>29
	0.686 (0.623, 0.756)
	<0.001
	0.889 (0.804, 0.983)
	0.022

	p for trend
	<0.001
	
	<0.001
	

	[bookmark: _Hlk188222779]Parity e
	
	
	
	

	0
	ref
	-
	ref
	-

	1
	0.516 (0.477, 0.557)
	<0.001
	0.811 (0.746, 0.882)
	<0.001

	2
	0.600 (0.554, 0.650)
	<0.001
	0.845 (0.776, 0.921)
	<0.001

	3
	0.454 (0.424, 0.486)
	0.002
	0.738 (0.687, 0.794)
	<0.001

	>4
	0.575 (0.534, 0.619)
	<0.001
	0.807 (0.746, 0.874)
	<0.001

	p for trend
	<0.001
	
	0.005
	

	Number of miscarriages e
	
	
	

	0
	ref
	-
	ref
	-

	≥1
	1.433 (1.370, 1.499)
	<0.001
	1.370 (1.306, 1.436)
	<0.001

	Number of stillbirths e
	
	
	

	0
	ref
	-
	ref
	-

	≥1
	1.903 (1.729, 2.090)
	<0.001
	[bookmark: _Hlk188214897]1.463 (1.320, 1.618)
	<0.001


a Model 1, adjusted for age at recruitment, ethnic background
[bookmark: _Hlk172798459]b Model 2, included model 1 plus alcohol drinker status, smoking status, body mass index, and Townsend deprivation index, education, occupation, income level, ever take oral contraceptive pill and ever use HRT.
c Among postmenopausal women with valid menopausal age (n = 136,821).
d Among parous women with live birth age information (n = 162,060).
e Among parous women with birth information (n = 234,243)



Table S4 Multiple-adjusted ORs for risk of frailty phenotype associated with reproductive factors after excluding women who underwent hysterectomy and/or oophorectomy (n=221,618).
	Reproductive factor
	model 1a
	model 2b

	
	OR (95%CI)
	P
	OR (95%CI)
	P

	Age at menarche
	
	
	

	<12
	1.265 (1.227, 1.303)
	<0.001
	1.114 (1.080, 1.148)
	<0.001

	12-13
	ref
	-
	ref
	-

	>13
	0.901 (0.878, 0.925)
	<0.001
	0.936 (0.911, 0.961)
	<0.001

	Age at natural menopause c
	
	
	

	<47
	1.22 (1.165, 1.267)
	<0.001
	1.118 (1.071, 1.168)
	<0.001

	47-49
	1.08 (1.032, 1.133)
	0.001
	1.055 (1.006, 1.106)
	0.027

	50-51
	ref
	-
	ref
	-

	52-53
	1.01 (0.968, 1.058)
	0.607
	1.003 (0.959, 1.049)
	0.894

	>53
	1.09 (1.047, 1.138)
	0.001
	1.046 (1.002, 1.092)
	0.040

	Reproductive lifespan c
	
	
	

	<33
	1.197 (1.147, 1.249)
	<0.001
	1.106 (1.058, 1.156)
	<0.001

	33-35
	1.020 (0.973, 1.068)
	0.412
	1.004 (0.957, 1.052)
	0.882

	36-38
	ref
	-
	ref
	-

	39-41
	1.062 (1.020, 1.105)
	0.003
	1.034 (0.993, 1.077)
	0.101

	>41
	1.174 (1.124, 1.226)
	<0.001
	1.081 (1.034, 1.130)
	0.001

	Age at first live birthAFB d
	
	
	

	<21
	1.285 (1.228, 1.343)
	<0.001
	1.058 (1.009, 1.110)
	0.019

	21-23
	1.121 (1.077, 1.167)
	<0.001
	1.027 (0.985, 1.071)
	0.207

	24-26
	ref
	-
	ref
	-

	27-29
	0.953 (0.914, 0.993)
	0.023
	1.005 (0.963, 1.049)
	0.808

	>29
	0.892 (0.853, 0.934)
	<0.001
	0.982 (0.937, 1.029)
	0.447

	Parity e
	
	
	
	

	0
	
	
	
	

	1
	0.988 (0.948, 1.030)
	0.564
	0.958 (0.918, 0.999)
	0.046

	2
	0.893 (0.865, 0.923)
	<0.001
	0.902 (0.872, 0.933)
	<0.001

	3
	0.900 (0.866, 0.936)
	<0.001
	0.877 (0.843, 0.913)
	<0.001

	>4
	0.968 (0.917, 1.021)
	0.230
	0.847 (0.801, 0.895)
	<0.001

	Number of miscarriages e
	
	
	

	0
	ref
	-
	ref
	-

	≥1
	1.043 (1.014, 1.073)
	0.004
	1.030 (1.000, 1.060)
	0.047

	Number of stillbirths e
	
	
	

	0
	ref
	-
	ref
	-

	≥1
	1.119 (1.042, 1.201)
	0.002
	1.034 (0.961, 1.112)
	0.371


a Model 1, adjusted for age at recruitment, ethnic background
b Model 2, included model 1 plus alcohol drinker status, smoking status, body mass index, and Townsend deprivation index, education, occupation, income level, ever take oral contraceptive pill and ever use HRT.
c Among postmenopausal women with valid menopausal age (n = 136,532).
d Among parous women with live birth age information (n = 149,391).
e Among parous women with birth information (n = 217,996)


Table S5 After imputation of missing data using the Chain Equation Multivariate Interpolation (MICE) method, the multiple adjusted ORs for the risk of frailty phenotype associated with reproductive factors.
	Reproductive factor
	adjusted model a

	
	OR (95%CI)
	P

	Age at menarche
	
	

	<12
	1.116 (1.084, 1.149)
	<0.001

	12-13
	ref
	-

	>13
	0.936 (0.912, 0.960)
	<0.001

	Age at natural menopause b 
	
	

	<47
	1.115 (1.068, 1.164)
	<0.001

	47-49
	1.059 (1.010, 1.110)
	0.017

	50-51
	ref
	-

	52-53
	1.006 (0.961, 1.052)
	0.810

	>53
	1.048 (1.004, 1.093)
	0.033

	Reproductive lifespan b
	
	

	<33
	1.098 (1.051, 1.148)
	<0.001

	33-35
	0.999 (0.953, 1.047)
	0.962

	36-38
	ref
	-

	39-41
	1.033 (0.992, 1.076)
	0.111

	>41
	1.079 (1.032, 1.128)
	0.001

	AFB cAge at first live birth
	
	

	<21
	1.054 (1.008, 1.101)
	0.021

	21-23
	1.031 (0.992, 1.073)
	0.122

	24-26
	ref
	-

	27-29
	0.997 (0.957, 1.038)
	0.871

	>29
	0.981 (0.938, 1.027)
	0.418

	Parity d
	
	

	0
	ref
	-

	1
	0.958 (0.919, 0.998)
	0.040

	2
	0.905 (0.876, 0.935)
	<0.001

	3
	0.892 (0.859, 0.927)
	<0.001

	>4
	0.852 (0.808, 0.898)
	<0.001

	Number of miscarriages d
	
	

	0
	ref
	-

	≥1
	1.032 (1.004, 1.061)
	0.025

	Number of stillbirths d
	
	

	0
	ref
	-

	≥1
	1.032 (0.962, 1.105)
	0.376


a adjusted for age at recruitment, ethnic background, alcohol drinker status, smoking status, body mass index, Townsend deprivation index, education, occupation, income level, ever take oral contraceptive pill and ever use HRT.
b Among postmenopausal women with valid menopausal age (n = 136,821).
c Among parous women with live birth age information (n = 162,060).
d Among parous women with birth information (n = 234,243)

