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Supplementary Table 1.  Frailty index items 

	Nr.
	Variable name
	Description
	Coding

	1
	rheuma_fi
	Rheumatism (Arthritis/Polyarthritis)
	0 = no, 1 = yes

	2
	ckd_fi
	Chronic Kidney Disease (CKD)
	0 = no, 1 = yes

	3
	asthma_fi
	Asthma
	0 = no, 1 = yes

	4
	hyperlipidemia_fi
	Elevated blood lipids (cholesterol or triglycerides)
	0 = no, 1 = yes

	5
	gout_fi
	Gout
	0 = no, 1 = yes

	6
	sleep_fi
	Sleep quality (Subjective sleep quality)
	1=0, 2=0.33, 3=0.66, 4=1

	7
	thyroid_fi
	Thyroid disease
	0 = no, 1 = yes

	8
	iadl8_fi
	... going to the doctor, pharmacy, physiotherapy, or other medical facilities (possibly using public transport)?
	0 = independent; 0.25; 0.5; 0.75; 1 =impaired

	9
	iadl7_fi
	... making phone calls?
	0 = independent; 0.25; 0.5; 0.75; 1 =impaired

	10
	iadl6_fi
	... receiving and entertaining visitors?
	0 = independent; 0.25; 0.5; 0.75; 1 =impaired

	11
	iadl5_fi
	... writing letters, filling out forms?
	0 = independent; 0.25; 0.5; 0.75; 1 =impaired

	12
	iadl4_fi
	... managing your financial affairs?
	0 = independent; 0.25; 0.5; 0.75; 1 =impaired

	13
	iadl3_fi
	... doing laundry, ironing?
	0 = independent; 0.25; 0.5; 0.75; 1 =impaired

	14
	iadl2_fi
	... shopping for food, clothing, household items, etc.?
	0 = independent; 0.25; 0.5; 0.75; 1 =impaired

	15
	iadl1_fi
	... cleaning your home?
	0 = independent; 0.25; 0.5; 0.75; 1 =impaired

	16
	satisfied_fi
	Life satisfaction (“How satisfied are you currently, all in all, with your life?”)
	0, 0.2, …, 0.9, 1

	17
	exhaustion_fi
	Exhaustion (“During the past 7 days, to what extent have you suffered from unusual exhaustion and fatigue?”)
	0, 0.2, …, 0.9, 1

	18
	subj_health_fi
	Subjective health (“How would you describe your general state of health?”)
	0, 0.25, 0.5, 0.75, 1

	19
	strength_fi
	Loss of strength (“...climbing several flights of stairs”)
	0, 0.5, 1

	20
	sad_fi
	“...feeling discouraged and sad?”
	0, 0.5, 1

	21
	fit_fi
	Fitness (self-assessed)
	0, 0.1, 0.2, 0.3, 0.4, 0.5, 0.6, 0.7, 0.8, 0.9, 1

	22
	fracture50_fi
	Bone fracture after age 50
	0 = no, 1 = yes

	23
	teeth_fi
	Number of teeth
	0–9=0, 10–19=0.33, 20–26=0.66, 27+=1

	24
	glaucoma_fi
	Glaucoma
	0 = no, 1 = yes

	25
	macula_fi
	Macular degeneration
	0 = no, 1 = yes

	26
	cataract_fi
	Cataract
	0 = no, 1 = yes

	27
	mi_fi
	Myocardial infarction
	0 = no, 1 = yes

	28
	cad_fi
	Coronary heart disease (CHD)
	0 = no, 1 = yes

	29
	chf_fi
	Congestive heart failure (CHF)
	0 = no, 1 = yes

	30
	arrhythmia_fi
	Cardiac arrhythmia
	0 = no, 1 = yes

	31
	pad_fi
	Peripheral arterial disease (PAD)
	0 = no, 1 = yes

	32
	dm_fi
	Diabetes mellitus (any form)
	0 = no, 1 = yes

	33
	copd_fi
	Chronic obstructive pulmonary disease (COPD)
	0 = no, 1 = yes

	34
	xirrhosis_fi
	Liver cirrhosis
	0 = no, 1 = yes

	35
	polypharma_fi
	Polypharmacy
	„0–4“=0, „5–9“= 0.5, „≥10“ = 1

	36
	backpain_fi
	Back pain (“Back pain for 3 months or longer, almost daily”)
	0 = no, 1 = yes

	37
	osteoporosis_fi
	Osteoporosis
	0 = no, 1 = yes

	38
	parkinson_fi
	Parkinson’s disease
	0 = no, 1 = yes

	39
	stroke_fi
	Stroke (Number of strokes)
	0 = no, 0.75 = yes, 1 = recurrent stroke

	40
	cancer_fi
	Cancer (“Have you ever been diagnosed with cancer by a doctor?”)
	0 = no, 1 = yes



Notes and abbreviations: all information is self-reported, 0 generally indicates absence of deficit, 1 indicates presence of full deficit; these 10 candidate items were excluded during the selection process: Hearing impairment, Neuropathy, Dental prostheses, Hypertension, HIV, Diabetic foot, Gastric ulcer, Alcohol addiction, Vertigo, Osteoarthritis. 




Supplementary Table 2.  Regional variation in the prevalence of frailty, mean frailty index, and possible determinants
	NAKO Study Center
	Mean FI
	Prevalence
of frailty (FI ≥ 0.25)
	Age structure (61-64/65-69/70-75)
	Mean net equivalence
Income
	Weak social network
	Subjective health#
	Education+
	Migration
Background
	East/West
	North/
South
	Urbanization
	Excluded*

	Freiburg
	0.14±0.06
	5.9 %
	44.2/48.1/7.8 %
	2586 €
	51.2 %
	2.86±0.70
	5 (3;5)
	14.1 %
	W
	S
	M
	18.8 %

	Bremen
	0.14±0.06
	6.0 %
	44.8/48.2/7.1 %
	2500 €
	49.8 %
	2.84±0.66
	5 (3;5)
	10.3 %
	W
	N
	U
	18.9 %

	Münster
	0.14±0.06
	6.0 %
	47.4/49.2/3.5 %
	2906 € 
	47.8 %
	2.84±0.67
	5 (3;5)
	8.6 %
	W
	N
	U
	14.8 %

	Hamburg
	0.14±0.06
	6.3 %
	38.1/50.4/11.5 %
	2567 €
	54.9 %
	2.86±0.68
	4 (3;5)
	14.3 %
	W
	N
	U
	11.8 %

	Hannover
	0.14±0.06
	6.3 %
	42.9/48.7/8.4 %
	2620 €
	52.7 %
	2.88±0.66
	5 (3;5)
	13.0 %
	W
	N
	U
	25.5 %

	Kiel
	0.15±0.07
	7.1 % 
	45.4/50.0/4.6 %
	2356 €
	51.1 %
	2.86±0.66
	5 (3;5)
	9.9 %
	W
	N
	M
	19.7 %

	Berlin (South)
	0.15±0.06
	7.2 %
	36.8/47.7/15.5 %
	2496 €
	61.7 %
	2.89±0.64
	5 (3;5)
	15.4 %
	W
	C
	U
	21.2 %

	Mannheim
	0.15±0.06
	7.4 %
	44.9/48.1/7.0 %
	2458 €
	51.6 %
	2.93±0.66
	4 (3;5)
	18.8 %
	W
	S
	U
	20.0 %

	Total
	0.15±0.07
	7.7 %
	44.7/47,6/7.7 %
	2306 €
	51.6 %
	2.92±0.65
	5 (3;5)
	11.8 %
	-
	-
	-
	22.3 %

	Neubrandenburg
	0.15±0.07
	7.7 %
	51.3/44.9/3.8 %
	1819 €
	48.7 %
	3.01±0.60
	5 (3;5)
	7.3 %
	E
	N
	S/R
	39.9 %

	Augsburg
	0.15±0.07
	7.8 %
	45.2/46.8/8.0 %
	2260 €
	46.6 %
	2.90±0.68
	3 (3;5)
	16.8 %
	W
	S
	M
	23.9 %

	Halle
	0.15±0.07
	8.5 %
	43.5/48.5/8.0 %
	1852 €
	50.9 %
	3.01±0.57
	5 (3;5)
	6.2 %
	E
	C
	M
	26.0 %

	Leipzig
	0.15±0.07
	8.6 %
	45.5/44.7/9.7 %
	1711 €
	50.2 %
	3.06±0.59
	5 (3;5)
	6.6 %
	E
	C
	U
	10.4 %

	Berlin (North)
	0.15±0.07
	8.7 %
	47.9/48.2/3.9 %
	2049 €
	53.7 %
	2.96±0.59
	5 (3;5)
	6.0 %
	E
	C
	U
	13.5 %

	Düsseldorf
	0.15±0.07
	8.9 %
	43.3/49.2/7.5 %
	2695 €
	58.9 %  
	2.88±0.67
	5 (3;5)
	18.8 %
	W
	C
	U
	30.1 %

	Saarbrücken
	0.15±0.07
	8.9 %
	45.8/50.7/3.51 %
	2338 €
	44.8 %
	2.91±0.65
	4 (3;5)
	9.7 %
	W
	S
	M
	25.7 %

	Regensburg
	0.16±0.07
	8.9 %
	43.8/45.2/11.1 %
	2307 €
	43.7 %
	2.96±0.65
	3 (3;5)
	12.0 %
	W
	S
	M
	24.5 %

	Berlin (Mitte)
	0.16±0.07
	9.4 %
	43.1/45.5/11.4 %
	2204 €
	64.7 %
	2.95±0.67
	5 (3;5)
	12.4 %
	E
	C
	U
	15.9 %

	Essen
	0.16±0.07
	10.3 %
	46.4/47.1/6.5 %
	2424 €
	51.0 %
	3.00±0.67
	4 (3;5)
	13.9 %
	W
	C
	U
	17.0 %


Notes and abbreviations: Data are presented as mean w/ and w/o (±SD), percentages, median (25th;7th percentile); SES = Socio-Economic Status (European Socio-economic Classification), Weak social network = Social Network Index Level I or II, Urbanization: U=urban, S=suburban, R=rural, M=mixture of all three categories according to Wolf et al. [28], C=Central, N= North, S= South, W= West, E = East, FI = Frailty Index, #Subjective Health: 1=excellent, 2=very good, 3= good, 4 = fair, 5 = bad; +Education: ISCED-97 (International Standard Classification of Education, 1997 version) defines levels of education from 0 to 6; *this proportion of participants was excluded from the analyses because the Frailty Index (FI) could not be computed when more than 20% of FI items were missing



Supplementary Figure 1. Study flow chart
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Supplementary Table 3. Frailty distribution by urbanization
	Frailty category
	Urban 
(n =22,499)
	Mixture 
(n=13,359)
	Suburban/Rural 
(n=3,390)
	Total 
(n=39,248)

	Robust/Prefrail
	20,772 (92.3 %)
	12,313 (92.2 %)
	3,130 (92.3 %)
	36,215 (92.3 %)

	Frail 
	1,727 (7.7 %)
	1,046 (7.8 %)
	260 (7.7 %)
	3,033 (7.7%)


Notes: Data are presented as numbers(percentages), Pearson chi²(2) = 0.297, p = 0.862 



Supplementary Table 4. Prevalence of frailty across the study sites (design-weighted)
	Frailty category
	Augsburg
	Regensburg
	Mannheim
	Freiburg
	Saarbrücken
	Essen
	Münster
	Düsseldorf
	Halle
	Leipzig
	Berlin Nord
	Berlin Mitte
	Berlin Süd
	Hannover
	Hamburg
	Bremen
	Kiel
	Neubrandenburg
	Total

	Robust, %
	56.87
	51.56
	59.14
	61.16
	54.77
	52.10
	63.00
	56.81
	56.38
	54.89
	56.43
	54.34
	58.16
	63.40
	61.47
	62.26
	61.57
	60.94
	58.10

	Prefrail, % 
	35.57
	39.20
	33.42
	33.06
	36.84
	37.58
	31.55
	34.17
	35.07
	36.52
	34.88
	36.23
	34.49
	30.22
	32.21
	31.68
	31.49
	31.43
	34.13

	Frail, % 
	7.56
	9.24
	7.44
	5.79
	8.39
	10.32
	5.45
	9.02
	8.55
	8.59
	8.69
	9.44
	7.35
	6.38
	6.31
	6.06
	6.94
	7.63
	7.78

	Total, %
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100
	100







Supplementary Table 5. Individual-level associations of frailty (multivariable logistic regression, design-weighted), n = 33,659.
	
	OR (95% CI)
	p-value

	Male Sex
	1 (Ref.)
	—

	Female Sex
	0.99 (0.88–1.12)
	0.867

	Age, years
	1.04 (1.02–1.06)
	<0.001

	Income (ordinal)
	0.73 (0.71–0.76)
	<0.001

	Education (ordinal)
	0.87 (0.82–0.92)
	<0.001

	w/ immigr. background
	1.00 (Ref.)
	

	w/o immigr. background
	1.06 (0.92–1.22)
	0.419

	Social network index (ordinal)
	0.79 (0.72–0.86)
	<0.001

	Study site
	
	

	Augsburg
	1.00 (Ref.)
	

	Regensburg
	1.41 (1.39–1.43)
	<0.001

	Mannheim
	1.13 (1.11–1.15)
	<0.001

	Freiburg
	0.88 (0.86–0.89)
	<0.001

	Saarbrücken
	1.31 (1.29–1.33)
	<0.001

	Essen
	1.53 (1.52–1.55)
	<0.001

	Münster
	0.97 (0.94–0.99)
	0.032

	Düsseldorf
	1.47 (1.43–1.50)
	<0.001

	Halle
	1.05 (1.00–1.10)
	0.038

	Leipzig
	1.01 (0.97–1.06)
	0.493

	Berlin Nord
	1.27 (1.22–1.32)
	<0.001

	Berlin Mitte
	1.23 (1.19–1.28)
	<0.001

	Berlin Süd
	1.10 (1.05–1.14)
	<0.001

	Hannover
	1.05 (1.03–1.08)
	0.001

	Hamburg
	0.95 (0.92–0.97)
	<0.001

	Bremen
	0.90 (0.88–0.92)
	<0.001

	Kiel
	1.03 (1.02–1.05)
	0.001

	Neubrandenburg
	0.94 (0.90–0.99)
	0.014


Notes and abbreviations: Odds ratios (OR) and 95% confidence intervals (CI), w/ = with, w/o = without
[bookmark: _Hlk228733100][bookmark: _Hlk228732170]Supplementary Table 6. Comparison of Recruitment (n = 50490), Analysis (n = 39248)
 and Complete Covariable Samples (n = 33659). 
	
	Recruiment
(n = 50490)
	Analysis
(n = 39248)
	Complete Covariable Sample
(n = 33659)

	Age
	65.3±2.9
	65.2±2.8
	65.1±2.8

	Males sex
	25261 (50.3)
	20506 (52.3)
	18058 (53.6)

	Migration status
	7,254  (14.4)
	4,643 (11.8)
	3,808 (11.3)

	Income
	2168 ± 1481
	2306 ± 1531
	2344 ± 1558

	Sample composition, %
	
	
	

	- Augsburg
	10.13
	9.92
	9.48

	- Regensburg
	4.94
	4.79
	4.74

	- Mannheim
	4.85
	5.00
	5.01

	- Freiburg
	4.84
	5.06
	5.24

	- Saarbrücken
	5.01
	4.79
	4.15

	- Essen
	4.85
	5.17
	5.34

	- Münster
	4.82
	5.29
	5.33

	- Düsseldorf
	4.36
	3.92
	3.89

	- Halle
	5.04
	4.80
	4.88

	- Leipzig
	5.22
	6.02
	6.46

	- Berlin Nord
	4.88
	5.43
	5.57

	- Berlin Mitte
	5.15
	5.57
	5.75

	- Berlin Süd
	5.02
	5.09
	5.20

	- Hannover
	5.23
	5.02
	4.96

	- Hamburg
	4.89
	5.55
	5.62

	- Bremen
	5.04
	5.26
	5.37

	- Kiel
	4.52
	4.67
	4.74

	- Neubrandenburg
	11.18
	8,64
	8,27


























Notes: Values are presented as mean ± standard deviation for continuous variables and as absolute numbers (percentages) 
for categorical variables. Percentages refer to the respective column sample size. Sample composition by study center 
is shown as relative frequencies (%). Percentages for study centers do not sum exactly to 100% due to rounding.








Supplementary Table 7. Absolute sample sizes and frequencies of robust, prefrail, and frail, total and by sex

		Robust	prefrail	frail		total
MEN				
61-64 years	5,754		2,564		543		8,861 
		64.94	%	28.94	%	6.13	%	100.00 %
				
65-69 years	5,952		3,196		779		9,927 
		59.96	%	32.20	%	7.85	%	100.00 %
		
70-75	years	888		668		162		1,718 
		51.69	%	38.88	%	9.43	%	100.00 %
WOMEN				
61-64	years	5,096		2,923		667		8,686 
		58.67	%	33.65	%	7.68 %		100.00 %
				
65-69	years	4,585		3,426		726		8,737 
		52.48	%	39.21	%	8.31 %		100.00 %
				
70-75 years	564		599		156		1,319 
		42.76	%	45.41	%	11.83 %	100.00 %
				
Total		22,839		13,376		3,033		39,248 
		58.19	%	34.08	%	7.73 %		100.00 %
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