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Supplement A Determination of kidney disease chronicity 
According to KDIGO guideline*, CKD is defined as abnormalities of kidney structure or function, present for more than 3 months. To confirm that our CKD definition complies with the KDIGO one, individuals with an eGFR-BIS2 <60 mL/min/1.73 m2 or ACR ≥30 mg/g before and after frailty baseline were analyzed to show how many participants were already in or remained in these categories. This could be shown in 97.4% of participants, thus technically justifying the use of the term CKD.

*Kidney Disease: Improving Global Outcomes (KDIGO) CKD Work Group. KDIGO 2012 Clinical Practice Guideline for the Evaluation and Management of Chronic Kidney Disease. Kidney International Supplements. 2013;3(1):1-150.
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	Recommendation
	Page No

	Title and abstract
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	(a) Indicate the study’s design with a commonly used term in the title or the abstract
	Abstract

	[bookmark: bold6][bookmark: italic7]
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	Abstract
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	[bookmark: bold17][bookmark: italic18][bookmark: bold18][bookmark: italic19]Data sources/ measurement
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	[bookmark: italic42][bookmark: bold43]
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	[bookmark: italic43][bookmark: bold44]Other analyses
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	Discussion
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Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is available at http://www.strobe-statement.org.



Supplement Table 1: Prevalence (%) of the five most frequently prescribed drugs on the 7-digit ATC level for the identified top ten 3-digit ATC drug groups stratified by regular prescription polypharmacy
	3-digit ATC
	No Polypharmacy (N=)
	Polypharmacy (N=)
	Hyperpolypharmacy (N=)

	
	Drug
	Prevalence (%)
	Drug
	Prevalence (%)
	Drug
	Prevalence (%)

	C09
	Ramipril
	16.6
	Ramipril
	26.1
	Ramipril
	36.4

	
	Candesartan
	8.1
	Candesartan
	12.0
	Candesartan
	22.7

	
	Valsartan
	7.0
	Valsartan
	11.6
	Valsartan
	13.6

	
	Enalapril
	3.3
	Enalapril
	9.8
	Irbesartan
	9.1

	
	Telmisartan
	2.6
	Lisinopril
	4.4
	Candesartan and Hydrochlorothiazide
	4.6

	C07
	Metoprolol
	16.6
	Metoprolol
	33.7
	Metoprolol
	54.6

	
	Bisoprolol
	12.0
	Bisoprolol
	26.1
	Bisoprolol
	27.3

	
	Nebivolol
	1.3
	Nebivolol
	4.0
	Nebivolol
	9.1

	
	Carvedilol
	1.1
	Atenolol
	1.8
	Carvedilol
	4.6

	
	Propranolol
	0.7
	Carvedilol
	1.8
	Propranolol
	4.6

	C10
	Simvastatin
	17.2
	Simvastatin
	44.6
	Simvastatin
	50.0

	
	Atorvastatin
	3.1
	Atorvastatin
	9.8
	Atorvastatin
	18.2

	
	Ezetimib
	0.7
	Fluvastatin
	3.3
	Pravastatin
	9.1

	
	Fluvastatin
	0.4
	Pravastatin
	2.9
	Fluvastatin
	4.6

	
	Pravastatin
	0.4
	Ezetimib
	1.1
	Omega-3-triglycerides incl. other esters and acids
	4.6

	H03
	Levothyroxine Sodium
	14.2
	Levothyroxine Sodium
	24.6
	Levothyroxine Sodium
	54.6

	
	Levothyroxine sodium and iodine compounds
	0.7
	Levothyroxine sodium and iodine compounds
	1.8
	n.a.
	-

	
	Combination of Levothyroxine and Liothyronine
	0.2
	Thiamazole
	1.5
	n.a.
	-

	
	Thiamazole
	0.2
	n.a.
	-
	n.a.
	-

	
	n.a.
	-
	n.a.
	-
	n.a.
	-

	C08
	Amlodipine
	8.3
	Amlodipine
	22.1
	Amlodipine
	40.9

	
	Lercanidipine
	3.1
	Lercanidipine
	8.3
	Lercanidipine
	9.1

	
	Nitrendipine
	0.7
	Felodipine
	2.9
	Nifedipine
	9.1

	
	Verapamil
	0.7
	Verapamil
	2.5
	Felodipine
	4.6

	
	Felodipine
	0.4
	Nifedipine
	1.8
	Nitrendipine
	4.6

	B01
	Phenprocoumon
	5.0
	Phenprocoumon
	17.0
	Rivaroxaban
	27.3

	
	Apixaban
	3.1
	Rivaroxaban
	6.9
	Phenprocoumon
	22.7

	
	Rivaroxaban
	2.8
	Clopidogrel
	4.7
	Clopidogrel
	18.2

	
	Clopidogrel
	1.1
	Apixaban
	4.0
	n.a.
	-

	
	Dabigatranetexilat
	0.9
	Edoxaban
	1.5
	n.a.
	-

	C03
	Torasemide
	4.4
	Torasemide
	25.0
	Torasemide
	63.6

	
	Hydrochlorothiazide
	3.9
	Hydrochlorothiazide
	17.0
	Eplerenon
	9.1

	
	Spironolactone
	1.1
	Spironolactone
	7.3
	Hydrochlorothiazide
	9.1

	
	Hydrochlorothiazide and Triamteren
	0.7
	Furosemide
	3.3
	Furosemide
	4.6

	
	Spironolacton and 
Furosemide
	0.7
	Xipamide
	1.1
	Hydrochlorothiazide and Triamteren
	4.6

	G04
	Tamsulosin
	5.7
	Tamsulosin
	10.5
	Tamsulosin
	9.1

	
	Trospium
	1.1
	Tamsulosin and Dutasteride
	3.6
	Propiverin
	4.6

	
	Finasteride
	0.9
	Finasteride
	2.9
	Solifenacin
	4.6

	
	Silodosin
	0.7
	Alfuzosin
	0.7
	Trospium
	4.6

	
	Dutasteride
	0.4
	Duloxetin
	0.7
	n.a.
	-

	A02
	Pantoprazole
	6.8
	Pantoprazole
	22.1
	Pantoprazole
	36.4

	
	Omeprazole
	1.7
	Omeprazole
	5.8
	Omeprazole
	13.6

	
	Esomeprazole
	1.3
	Esomeprazole
	4.0
	Esomeprazole
	4.6

	
	Ranitidine
	0.2
	Ranitidine
	1.1
	Ranitidine
	4.6

	
	Sucralfate
	0.2
	Famotidine
	0.4
	n.a.
	-

	A10
	Metformin
	4.1
	Metformin
	18.1
	Insulin (human)
	27.3

	
	Glimepiride
	1.5
	Insulin (human)
	9.4
	Metformin
	18.2

	
	Sitagliptin
	1.1
	Sitagliptin
	6.5
	Insulin glargin
	13.6

	
	Insulin (human)
	0.4
	Glimepiride
	5.4
	Sitagliptin
	13.6

	
	Glibenclamide
	0.2
	Insulin glargin
	3.6
	Glibenclamide
	4.6


n.a. - not applicable: no further drugs on the chemical substance level
Multiple drugs for each participant are possible.


Supplement Table 2: Death before follow-up stratified by polypharmacy status
	
	Total
	No Polypharmacy
	Polypharmacy
	Hyperpolypharmacy

	n
	757
	459
	276
	22

	Died before the follow-up visit, n (%)
	37 (4.9)
	18 (3.9)
	16 (5.8)
	3 (13.6)




Supplement Table 3: Death before follow-up stratified by polypharmacy and CKD status
	
	CKD
	No CKD

	
	Total
	No Polypharmacy
	Polypharmacy
	Hyperpolypharmacy
	Total
	No Polypharmacy
	Polypharmacy
	Hyperpolypharmacy

	n
	557
	312
	224
	21
	189
	139
	49
	1

	Died before the follow-up visit, n (%)
	33 (5.9)
	14 (4.5)
	16 (7.1)
	3 (14.3)
	4 (2.1)
	4 (2.9)
	0
	0



Supplement Table 4: Main characteristics of the non-frail study population by inclusion status at baseline
	
	Total
	Excluded
	Included

	n
	757
	121
	636

	Age in years, mean (SD)
	82.9 (4.9)
	84.4 (5.5)
	 82.6 (4.7)

	Gender, n (%)
Female
	397 (52.4)
	59 (48.8)
	338 (53.1)

	Polypharmacy status, n (%)
	
	
	

	No polypharmacy
	459 (60.6%)
	70 (57.9%)
	389 (61.2%)

	Polypharmacy
	276 (36.5%)
	47 (38.8%)
	229 (36.0%)

	Hyperpolypharmacy
	22 (2.9%)
	4 (3.3%)
	18 (2.8%) 

	Frailty status, n (%)
	
	
	

	Robust
	225 (29.7%)
	31 (25.6%)
	194 (30.5%)

	Pre-frail
	532 (70.3%)
	90 (74.4%)
	442 (69.5%)

	CASMIN, n (%)
	
	
	

	Low
	450 (59.4)
	70 (57.9)
	380 (59.7)

	Middle
	147 (19.4)
	22 (18.2)
	125 (19.7)

	High
	157 (20.7)
	26 (21.5)
	131 (20.6)

	Missing
	3 (0.4)
	3 (2.5)
	0

	Marital Status, n (%)
	
	
	

	Married
	395 (52.2)
	55 (45.5)
	340 (53.5)

	Single
	35 (4.6)
	8 (6.6)
	27 (4.2)

	Divorced
	62 (8.2)
	11 (9.1)
	51 (8.0)

	Widowed
	265 (35.0)
	47 (38.8)
	218 (34.3)

	Smoking, n (%)
	
	
	

	Ever
	354 (46.8)
	62 (51.2)
	292 (45.9)

	BMI in kg/m2, n (%)
	
	
	

	<22
	72 (9.5)
	11 (9.1)
	61 (9.6)

	22-<30
	535 (70.7)
	88 (72.7)
	447 (70.3)

	30
	150 (19.8)
	22 (18.2)
	128 (20.1)

	CCI, median [IQR]
	5 [3-7]
	6 [3-9]
	5 [3-7]

	Missing, n (%)
	11 (1.5)
	5 (4.1)
	0

	CKD, n (%)
	557 (73.6)
	96 (79.3)
	461 (72.5)

	Missing
	11 (1.5)
	3 (2.5)
	8 (1.3)

	eGFRBIS2 
	
	
	

	mean (SD)
	52.9 (12.6)
	49.7 (14.4)
	53.5 (12.1)

	Missing, n (%)
	4 (0.5)
	2 (1.7)
	2 (0.3)

	ACR, n (%)
	
	
	

	≥30 mg/g
	176 (23.2)
	41 (33.9)
	135 (21.2)

	Missing
	19 (2.5)
	4 (3.3)
	15 (2.4)


BMI: Body mass index; CCI: Charlson Comorbidity Index, CKD: Chronic kidney disease defined as eGFRBIS2 <60 mL/min/1.73m2 and/or albuminuria defined as ACR ≥30 mg/g.; eGFRBIS2: Estimated glomerular filtration rate based on the BIS2 equation; ACR: Albumin-creatinine ratio; CASMIN: short version of the Comparative Analysis of Social Mobility in Industrial Nations classification of education; IQR: Interquartile range; No missing values for age, gender, polypharmacy status, Frailty status, marital status, smoking, BMI



Supplement Table 5: Sensitivity analyses for the association of dichotomous polypharmacy definitions and incident frailty
	
	Total
	Number of participants with incident frailty (%)
	
Crude Model
OR (95% CI)
	
Adjusted Model*
OR (95% CI)

	Regular Prescription Polypharmacy
	
	
	
	

	No Polypharmacy
	389
	46 (11.8)
	Reference
	Reference

	Polypharmacy
	247
	56 (22.7)
	2.19 (1.43 – 3.36)
	1.99 (1.23 – 3.23)

	
	
	
	
	

	Active Substance Polypharmacy
	
	
	
	

	No Polypharmacy
	367
	44 (12.0)
	Reference
	Reference

	Polypharmacy
	269
	58 (21.6)
	2.02 (1.32 – 3.10)
	1.81 (1.12 – 2.91)

	
	
	
	
	

	Regular Polypharmacy
	
	
	
	

	No Polypharmacy
	319
	39 (12.2)
	Reference
	Reference

	Polypharmacy
	317
	63 (19.9)
	1.78 (1.15 – 2.75)
	1.46 (0.89 – 2.40)

	
	
	
	
	

	Regular and On-Demand Polypharmacy
	
	
	
	

	No Polypharmacy
	261
	29 (11.1)
	Reference
	Reference

	Polypharmacy
	375
	73 (19.5)
	1.93 (1.22 – 3.07)
	1.72 (1.02 – 2.90)

	
	
	
	
	

	All Polypharmacy
	
	
	
	

	No Polypharmacy
	207
	22 (10.6)
	Reference
	Reference

	Polypharmacy
	429
	80 (18.6)
	1.93 (1.16 – 3.19)
	1.73 (0.99 – 3.02)


OR: odds ratio; 95% CI: 95% confidence interval; regular prescription polypharmacy: number of regular prescription drugs; active substance polypharmacy:number of active substances in regular prescription drugs accounting for more than one active substance in combination drugs; regular polypharmacy: number of regular prescription and regular OTC drugs; regular and on-demand polypharmacy: additionally including the number of on-demand prescription and on-demand OTC drugs; all polypharmacy: all drugs including the number of vitamins, minerals, and supplements. For all definitions, no polypharmacy was defined as taking of 0-4 drugs, and polypharmacy as taking of ≥5 drugs.
*Adjusted for age, gender, smoking, short version of the Comparative Analysis of Social Mobility in Industrial Nations classification of education, marital status, Charlson Comorbidity Index, and Body mass index



Supplement Table 6: Main characteristics of the non-frail study population by regular prescription polypharmacy stratified by CKD status at baseline
	
	CKD
	No CKD

	
	Total
	No Polypharmacy
	Polypharmacy
	Hyperpolypharmacy
	Total
	No Polypharmacy
	Polypharmacy
	Hyperpolypharmacy

	n
	557
	312
	224
	21
	189
	139
	49
	1

	Age in years, mean (SD)
	83.7 (5.1)
	84.1 (5.3)
	83.3 (4.9)
	81.8 (3.7)
	80.5 (3.2)
	80.4 (3.3)
	80.8 (3.0)
	79.3

	Gender, n (%)
	
	
	
	
	
	
	
	

	Female
	288 (51.7)
	165 (52.9)
	112 (50.0)
	11 (52.4)
	100 (52.9)
	78 (56.1)
	21 (42.9)
	1 (100)

	CASMIN, n (%)
	
	 
	
	
	
	
	
	

	Low
	331 (59.4)
	180 (57.7)
	138 (61.6)
	13 (61.9)
	110 (58.2)
	76 (54.7)
	33 (67.3)
	1 (100)

	Middle
	95 (17.1)
	54 (17.3) 
	38 (17.0)
	3 (14.3)
	51 (27.0)
	40 (28.8)
	11 (22.4)
	0

	High
	128 (23.0)
	77 (24.7)
	46 (20.5)
	5 (23.8)
	28 (14.8)
	23 (16.5)
	5 (10.2)
	0

	Missing
	3 (0.5)
	1 (0.3)
	2 (0.9)
	0
	0
	0
	0
	0

	Marital Status, n (%)
	
	
	
	
	
	
	
	

	Married
	275 (49.4)
	153 (49.0)
	108 (48.2)
	14 (66.7) 
	113 (56.8)
	77 (55.4)
	35 (71.4)
	1 (100)

	Single
	32 (5.7)
	21 (6.7)
	11 (4.9)
	0
	2 (1.1)
	1 (0.7)
	1 (2.0)
	0

	Divorced
	40 (7.2)
	25 (8.0)
	15 (6.7)
	0
	21 (11.1)
	19 (13.7)
	2 (4.1)
	0

	Widowed
	210 (37.7)
	113 (36.2)
	90 (40.2)
	7 (33.3)
	53 (28.0)
	42 (30.2)
	11 (22.4)
	0

	Smoking, n (%)
	
	
	
	
	
	
	
	

	Ever
	270 (48.5)
	140 (44.9)
	115 (51.3)
	15 (71.4)
	82 (43.4)
	58 (41.7
	24 (49.0)
	0

	BMI in kg/m2, n (%)
	
	
	
	
	
	
	
	

	<22
	46 (8.3)
	36 (11.5)
	10 (4.5)
	0
	24 (12.7)
	19 (13.7)
	5 (10.2)
	0

	22-<30
	386 (69.3)
	218 (69.9)
	152 (67.9)
	16 (76.2)
	142 (75.1)
	106 (76.3)
	35 (71.4)
	1 (100)

	30
	125 (22.4)
	58 (18.6)
	62 (27.7)
	5 (23.8)
	23 (12.2)
	14 (10.1)
	9 (18.4)
	0

	CCI, median [IQR]
	5 [3-8]
	4 [3-6]
	7 [5-9]
	10 [8-11]
	4 [2-6]
	3 [2-5]
	6 [4-7]
	4

	Missing, n (%)
	4 (0.7)
	2 (0.6)
	2 (0.9)
	0
	7 (3.7)
	6 (4.3)
	1 (2)
	0

	eGFRBIS2, mean (SD)
	48.0 (10.6)
	50.2 (9.8)
	45.6 (10.8)
	38.9 (11.2)
	66.6 (5.4)
	66.7 (5.3)
	66.3 (5.7)
	71.9

	Missing, n (%)
	1 (0.2)
	0
	0
	1 (4.8)
	0
	0
	0
	0

	ACR, median
[IQR]
	12.9
[5.1, 42.0]
	11.7
[4.7, 39.9]
	16.6
[6.2, 44.2]
	13.6
[7.2, 36.6]
	6.5
[4.0, 11.9]
	6.3
[4.0, 11.9]
	7.1
[4.1, 13.0]
	3.2

	Missing
	8 (1.4%)
	4 (1.3%)
	3 (1.3%)
	1 (4.8%)
	0
	0
	0
	0


BMI: Body mass index; CCI: Charlson Comorbidity Index, CKD: Chronic kidney disease defined as eGFRBIS2 <60 mL/min/1.73m2 and/or albuminuria defined as ACR ≥30 mg/g.; eGFRBIS2: Estimated glomerular filtration rate based on the BIS2 equation; ACR: Albumin-creatinine ratio; CASMIN: short version of the Comparative Analysis of Social Mobility in Industrial Nations classification of education; IQR: Interquartile range; 
No missing values for age, gender, marital status, smoking, BMI

Supplement Table 7: Association of polypharmacy with incident frailty stratified by CKD status
	
	Total
	Number of participants with incident frailty (%)
	Crude Model
OR (95% CI)
	Adjusted Model*
OR (95% CI)

	CKD
	
	
	
	

	
	
	
	
	

	Regular Prescription Polypharmacy
	
	
	
	

	No Polypharmacy
	263
	37 (14.1)
	Reference
	Reference

	Polypharmacy
	198
	52 (26.3)
	2.18 (1.36 – 3.48)
	2.34 (1.37 – 4.00)

	
	
	
	
	

	No CKD
	
	
	
	

	
	
	
	
	

	Regular Prescription Polypharmacy
	
	
	
	

	No Polypharmacy
	121
	9 (7.4)
	Reference
	Reference

	Polypharmacy
	46
	4 (8.7)
	1.19 (0.35 – 4.06)
	0.71 (0.17 – 3.02)


OR: odds ratio; 95% CI: 95% confidence interval; regular prescription polypharmacy: number of regular prescription drugs (no polypharmacy was defined as taking of 0-4 drugs, and polypharmacy as taking of ≥5 drugs). *Adjusted for age, gender, smoking, short version of the Comparative Analysis of Social Mobility in Industrial Nations classification of education, marital status, Charlson Comorbidity Index, and Body mass index. Total of participants is 628 because 8 are missing CKD status.



Supplement Table 8: Modification of the effect of polypharmacy on incident frailty by CKD (interaction term)
	
	Total
	Number of participants with incident frailty (%)
	Crude Model
OR (95% CI)
	Adjusted Model*
OR (95% CI)

	Regular Prescription Polypharmacy
	
	
	
	

	No Polypharmacy
	389
	46 (11.8)
	Reference
	Reference

	Polypharmacy
	247
	56 (22.7)
	1.19 (0.35 – 4.06)
	0.95 (0.27 – 3.37)

	Polypharmacy x CKD
	
	
	1.84 (0.49 – 6.85)
	2.34 (0.61 – 9.01)


OR: odds ratio; 95% CI: 95% confidence interval; regular prescription polypharmacy: number of regular prescription drugs (no polypharmacy was defined as taking of 0-4 drugs, and polypharmacy as taking of ≥5 drugs). *Adjusted for age, gender, smoking, short version of the Comparative Analysis of Social Mobility in Industrial Nations classification of education, marital status, Charlson Comorbidity Index, and Body mass index. Total of participants is 628 because 8 are missing CKD status.
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