
Supplementary data

Appendix 1. Frailty Index

Variables of the frailty index (FI): score 1 if the deficit/condition was present and score 0 otherwise. Accumulated deficits (0-45) were divided by the number of non-missing variables. If the number of non-missing components was less than 30, the FI was not calculated.  
1. Coronary heart disease (ICD-10 diagnosis I20/I25)
2. Parkinson’s disease (ICD-10 diagnosis G20)
3. Previous stroke (ICD-10 diagnosis I64)
4. Diabetes (ICD-10 diagnosis E11.9)
5. Dementia (ICD-10 diagnosis F03/G30)
6. Hypertension (ICD-10 diagnosis I10/I10.9)
7. Congestive heart failure  (ICD-10 diagnosis I50)
8. Atrial fibrillation (ICD-diagnosis I48)
9. Ortostatic hypotension (Decrease in systolic blood pressure of ≥20 mmHg and/or decrease in diastolic blood pressure of ≥10 mmHg)
10. MNAa  ‘Has food intake declined over the past 3 months due to loss of appetite, digestive problems, chewing or swallowing difficulties?’ (Dichotomised to: severe decrease in food intake/moderate decrease in food intake, 1p. No decrease in food intake, 0p).
11. MNAb ‘Weight loss during the last 3 months’ (dichotomised to: weight loss greater than 3kg (6.6lbs)/ weight loss between 1 and 3kg (2.2 and 6.6 lbs), 1p. No weight loss, 0p. Does not know, missing).
12. MNAc ‘Mobility’ (dichotomised to: bed or chair bound/able to get out of bed / chair but does not go out, 1 p. Goes out, 0p).
13. MNAd ‘Has suffered psychological stress or acute disease in the past 3 months?’
14. MNAe ‘Neuropsychological problems’ (dichotomised to severe dementia or depression/mild dementia, 1 p. No psychological problems, 0p).
15. MNAf ‘Body Mass Index (BMI) = weight in kg / (height in m)2’ (dichotomised to BMI less than 19, 1 p. BMI 19 to less than 21/ BMI 21 to less than 23/ BMI 23 or greater, 0p).
16. MNAg ‘Lives independently (not in nursing home or hospital)’ (yes 0p, no 1p)
17. MNAh ‘Takes more than 3 prescription drugs per day’ (yes 1p, no 0p).
18. MNAi ‘Pressure sores or skin ulcers’ (yes 1p, no 0p).
19. MNAj ‘How many full meals does the patient eat daily?’ (dichotomised to: 1 meal/ 2 meals, 1p. 3 meals, 0p).
20. MNAk ‘Selected consumption markers for protein intake’ (dichotomised to: 0.0, 1p. 0.5/1.0, 0p).
21. MNAl ‘Consumes two or more servings of fruit or vegetables per day?’ (yes 0p, no 1p).
22. MNAm ‘How much fluid (water, juice, coffee, tea, milk...) is consumed per day?’ (dichotomised to 0.0, 1 p. 0.5/1.0, 0p).
23. MNAn ‘Mode of feeding’ (dichotomised to unable to eat without assistance/ self-fed with some difficulty, 1p. Self-fed without any problem, 0p).
24. MNAo ‘Self view of nutritional status’ (dichotomised to: views self as being malnourished, 1p. Is uncertain of nutritional state /views self as having no nutritional problem, 0p).
25. MNAp ‘In comparison with other people of the same age, how does the patient consider his / her health status?’ (dichotomised to: 0.0, 1p. 0.5/1.0/2.0, 0p).
26. MNAq ‘Mid-arm circumference (MAC) in cm’ (dichotomised to: 0.0, 1p. 0.5/1.0, 0p).
27. MNAr ‘Calf circumference (CC) in cm’ (CC less than 31, 1p. CC 31 or greater, 0p).
28. DFRI ‘Known previous falls’ (yes, 1p. No, 0p).
29. DFRI ‘Medications’ (none 0p. otherwise 1p).
30. DFRI ‘Tranquilizers/sedatives’ (yes, 1p. No, 0p).
31. DFRI ‘Diuretics’ (yes, 1p. No, 0p).
32. DFRI ‘Antihypertensives (other than diuretics)’ (yes, 1p. No, 0p).
33. DFRI ‘Antiparkinsonian drugs’ (yes, 1p. No, 0p).
34. DFRI ‘Antidepressants’ (yes, 1p. No, 0p).
35. DFRI ‘Other medications’ (yes, 1p. No, 0p). 
36. DFRI ‘Sensory deficits’ (none 0p. otherwise 1p).
37. DFRI ‘Visual impairment’ (yes, 1p. No, 0p).
38. DFRI ‘Hearing impairment’ (yes, 1p. No, 0p).
39. DFRI ‘Limbs’ (decreased motor skills, 1p. Not decreased motor skills, 0p). 
40. DFRI ‘Mental state’ (orientated, 0p. Confused/cognitively impaired, 1p).
41. DFRI ‘Gait’ (safe without walking aids/safe with walking aids, 0p. Unsafe/cannot walk, 1p).
42. D-vitamin supplement and 25-hydroxyvitamin D₃ (25(OH)D₃) (supplement/vitamin D level < 50 nmol/l, 1p. No supplement/vitamin D level ≥ 50 nmol/l, 0p).
43. Use of analgetics (opioids/NSAID/paracetamol, 1p. Otherwise 0p).
44. Use of neuroleptics (yes, 1p. No, 0p).
45. Estimated GFR (<30ml/min/1.732, 1p. ≥30ml/min/1.732, 0p).











Appendix 2, Full version of Table 1. Baseline characteristics of 406 patients in nursing homes categorized by systolic blood pressure (SBP) level
	
	SBP <120 mmHg (n=110)
	SBP 120–139 mmHg (n=136)
	SBP 140–159 mmHg (n=103)
	SBP ≥160 mmHg (n=57)
	p*
	p**

	Baseline characteristics
	
	
	
	
	
	

	Sex, male, no./total no. (%)
	45/110 (40.9)
	39/136 (28.7)
	23/103 (22.3)
	12/57 (21.1)
	0.009
	0.002

	Age, median (IQR)
	86 (10.0)
	84 (10.0)
	84 (10.0)
	87 (9.0)
	0.097
	0.136

	Heart frequency, median beats/min (IQR)
	72 (15.0)
	74 (13.0)
	71 (17.0)
	69.5 (13.0)
	0.059
	0.908

	Body mass index, median kg/m2 (IQR)
	23.2 (5.3)
	25.3 (7.6)
	24.8 (6.4)
	24.7 (5.7)
	<0.001
	<0.001

	Weight, median kg (IQR)
	63.0 (20.0)
	67.1 (22.0)
	67.1 (20.0)
	64.9 (17.0)
	0.047
	0.036

	Risk of malnutrition/malnutrition, no./total no. (%)a
	78/109 (71.6)
	81/134 (60.4)
	51/99 (51.5)
	31/56 (55.4)
	0.023
	0.006

	Present orthostatic reaction, no./total no. (%)b
	17/57 (29.8)
	22/74 (29.7)
	26/65 (40.0)
	14/33 (42.4)
	0.379
	0.392

	Laboratory analyses
	
	
	
	
	
	

	Haemoglobin, median g/l (IQR)
	124.0 (19.0)
	125.0 (16.0)
	129.5 (15.0)
	127.5 (26.0)
	0.106
	0.045

	Plasma glucose, median mmol/l (IQR)
	5.0 (1.0)
	5.1 (1.3)
	5.2 (1.0)
	5.3 (1.1)
	0.520
	0.224

	Serum cystatin C, median mg/l (IQR)
	1.3 (0.5)
	1.3 (0.5)
	1.3 (0.4)
	1.2 (0.4)
	0.834
	0.681

	eGFR (cyst), median ml/min/1.73 m2 (IQR)
	57.0 (37.0)
	55.0 (37.0)
	57.0 (34.0)
	60.0 (33.0)
	0.845
	0.662

	TSH, median mU/l (IQR)
	1.5 (1.1)
	1.7 (1.5)
	1.4 (1.4)
	1.8 (1.9)
	0.228
	0.115

	BNP, median ng/l (IQR)
	159.5 (179.0)
	78.0 (119.0)
	112.0 (134.0)
	113.0 (134.0)
	0.002
	0.001

	Current medication
	
	
	
	
	
	

	Drugs, median no. (IQR)c
	7.0 (5.0)
	6.0 (4.8)
	7.0 (4.0)
	6.0 (4.5)
	0.003
	0.016

	Anti-hypertensives, median no. (IQR)d
	1.0 (1.25)
	1.0 (1.0)
	1.0 (1.0)
	0.0 (1.0)
	0.262
	0.833

	Beta-blockers, median no. (%)
	48 (43.6)
	45 (33.1)
	36 (35.0)
	16 (28.1)
	0.180
	0.042

	ACEI/ARB, no. (%)
	26 (23.6)
	26 (19.1)
	25 (24.3)
	9 (15.8)
	0.508
	0.461

	Calcium blockers, no. (%)
	8 (7.3)
	15 (11.0)
	11 (10.7)
	6 (10.5)
	0.766
	0.288

	Thiazide diuretics, no. (%)
	4 (3.6)
	11 (8.1)
	9 (8.7)
	3 (5.3)
	0.400e
	0.137

	Aldosterone antagonists, no. (%)f
	11 (10.0)
	23 (16.9) 
	10 (9.7)
	2 (3.5)
	0.043
	0.606

	Loop diuretics, no. (%)
	52 (47.3)
	52 (38.2)
	41 (39.8)
	14 (24.6)
	0.042
	0.041

	Digoxin, no. (%)
	10 (9.1)
	11 (8.1)
	4 (3.9)
	5 (8.8)
	0.462
	0.424

	Insulin, no. (%)
	13 (11.8)
	8 (5.9)
	12 (11.7)
	2 (3.5)
	0.122e
	0.162

	Oral anti-diabetics, no. (%)
	6 (5.5)
	12 (8.8)
	10 (9.7)
	3 (5.3)
	0.553
	0.313

	Warfarin, no. (%)
	9 (8.2)
	12 (8.8)
	7 (6.8)
	8 (14.0)
	0.476
	0.767

	Low-dose aspirin, no. (%)
	70 (63.6)
	70 (51.5)
	56 (54.4)
	26 (45.6)
	0.111
	0.027

	Nitrates, no. (%)
	15 (13.6)
	13 (9.6)
	8 (7.8)
	3 (5.3)
	0.296
	0.093

	Medical historyg
	
	
	
	
	
	

	Hypertension, no. (%)
	21 (19.1)
	42 (30.9)
	36 (35.0)
	24 (42.1)
	0.010
	0.003

	Congestive heart failure, no. (%)
	25 (22.7)
	17 (12.5)
	18 (17.5)
	4 (7.0)
	0.035
	0.019

	Atrial fibrillation, no. (%)
	23 (20.9)
	24 (17.6)
	17 (16.5) 
	11 (19.3)
	0.853
	0.441

	Diabetes, no. (%)
	21 (19.1)
	23 (16.9)
	19 (18.4)
	9 (15.8)
	0.943
	0.663

	Coronary heart disease, no. (%)
	24 (21.8)
	17 (12.5)
	10 (9.7)
	5 (8.8)
	0.032
	0.004

	Stroke, no. (%)
	26 (23.6)
	29 (21.3)
	21 (20.4)
	10 (17.5)
	0.828
	0.461

	Parkinson disease, no. (%)
	13 (11.8)
	4 (2.9)
	5 (4.9)
	1 (1.8)
	0.010
	0.001

	Dementia, no. (%)
	36 (32.7)
	60 (44.1)
	43 (41.7)
	23 (40.4)
	0.318
	0.072

	Frailty Index score, median (IQR)	
	0.41 (0.12)
	0.38 (0.12)
	0.37 (0.10)
	0.36 (0.11)
	0.036
	0.006


Data are no. (%) or median (IQR). ACEI, angiotensin-converting enzyme inhibitors; ARB, angiotensin receptor blockers; BNP, brain natriuretic peptide; eGFR, estimated glomerular filtration rate; IQR, interquartile range; TSH, thyroid stimulating hormone. p-values were calculated with Student’s t-test for continuous variables, or the Kruskal-Wallis test if not normally distributed, and the chi-squared test for categorical variables. *p for comparison between all groups and **p for systolic blood pressure <120 mmHg compared with ≥120 mmHg.
aRisk of malnutrition or present malnutrition was estimated using Mini Nutritional Assessment (MNA) part two values: <17–23.5 points (MNA part one values ≤12 points or MNA part two values >23.5 points were categorized as no risk of malnourishment).
bData on 177 participants were missing due to inability to participate.
cTotal number of drugs includes all prescribed drugs.
dIncludes Beta-blockers, ACEI/ARB, Calcium blockers, Thiazide diuretics and  Aldosterone antagonists including pyrazine carbonyl guanidine derivatives (amiloride).
ep value for categorical variables with cells that had an expected count less than five was analysed with the Fisher exact test.
fAldosterone antagonists including pyrazine carbonyl guanidine derivatives (amiloride).
gData are ICD-10 classified diagnoses.
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