Supplementary Material

Baseline Measurements


The study protocol consisted of a baseline questionnaire containing questions about socioeconomic factors, medical history, smoking habits, and medication use, together with baseline measurements made by specially trained research nurses using the standardized WHO MONICA protocol [1]. Height and weight were measured without shoes and with light clothing; height was measured to an accuracy of 0.1 cm and weight to the nearest 100 g. The body mass index (BMI) was determined as body weight (in kilograms) divided by the square of height (in meters). Blood pressure was measured in each survey from the right arm after five minutes of sitting, using a mercury sphygmomanometer. The mean of two measurements was used both for the systolic and diastolic blood pressure in the analysis. After the blood pressure measurements, a venous blood specimen was taken. 

Definition of Endpoints


The follow-up was performed using data from the Finnish Hospital Discharge Register and the Causes of Death Register. These registers cover all hospitalizations and deaths in Finland. The National Social Insurance Institution’s Drug Reimbursement Register was used to identify drug reimbursements and anticholinesterase inhibitor (AChEIs) or memantine drug purchases. During the study period, a special reimbursement was granted for donepezil, galantamine, rivastigmine, or memantine only if the patient was diagnosed with Alzheimer’s disease (AD) and for rivastigmine if the patient had Parkinson’s disease-related dementia. The special reimbursement cannot be applied for any other dementia types. The drug reimbursement was granted only on the basis of a written statement given by a neurologist or geriatrician, and it required CT or MRI imaging, cognitive evaluation, and clinical follow-up. An expert physician at the National Social Insurance Institution reviewed and approved the statements, and the Institute maintains a register of persons entitled to special reimbursements. In addition to the special reimbursements, all drugs prescribed by a doctor are covered by a basic reimbursement. Recipients of the basic reimbursements are also recorded in the drug reimbursement register. Finnish national current care guidelines for AD are based on the revised NINCDS-ADRDA criteria [2]. The study subjects were identified and followed from the national registers using an individual ID code unique to each permanent resident of Finland. Participants entitled to a special reimbursement for AChEIs or memantine and those who had purchased AChEIs or memantine more than three times during the follow-up were considered to have incident dementia, along with participants with a hospitalization or death with ICD-10 codes of F00, F01, F02, F03, or G30. All diagnoses and diagnosis groups are presented according to the Finnish ICD codes in Supplementary Table 1. ICD-8, ICD-9, and ICD-10 codes were used, depending the date of diagnosis. The follow-up continued for each individual until the date of dementia diagnosis, death, or the end of the year 2010. Thanks to the national health care registers, the coverage of the follow-up was 100% for participants living in Finland. Only the 0.5% of participants who had permanently moved abroad (by 31 December 2010) were lost to follow-up. 

Statistical Analysis


To evaluate the association of NT-proBNP with future dementia, we used Cox regression with a forward selection algorithm using a p-value of 0.1 for inclusion in the model for adjusting variables. The adjusting variables were gender, age, systolic blood pressure, diastolic blood pressure, total serum cholesterol, high-density lipoprotein cholesterol, triglycerides, creatinine, BMI, smoking (current smoker or not), years of education, use of cholesterol-lowering or antihypertensive medication at baseline, prevalent diabetes, prevalent ischemic heart disease, prevalent atrial fibrillation, binge drinking (occurring once a week or more often), and NT-proBNP. If NT-proBNP was not kept in the model according to the forward selection criteria, it was forced into the model, in addition to the variables already selected, to see its hazard ratio, even if it was not statistically significant. The variable selection and NT-proBNP adjustment was repeated separately for different subgroups (men, women, of all age and over 40 years). p-values of ≤0.05 were considered statistically significant. Interactions between NT-proBNP and other variables were tested, but they turned out to be nonsignificant when added into the models for different subgroups. If variables were not normally distributed (NT-proBNP and BMI), they were log-transformed. Last, we predicted a 14-year absolute risk of dementia with Cox regression models. The model calibration was ensured with the Hosmer-Lemeshow test, and a good calibration was achieved. We used ten-fold cross-validation for estimating the C-index, continuous net-reclassification improvement (continuous NRI) and integrated discrimination improvement (IDI). This analysis was conducted only for sub-groups in which NT-proBNP was statistically significant in the Cox regression model. Evaluated models contained all the variables selected by our forward-stepping regression model with and without NT-proBNP. All statistical tests was performed using SPSS version 21 or the “survival” package of R version 3.0.2 software [3-5].

Supplementary Table 1. All diagnoses and diagnosis groups are presented according to the Finnish versions of the ICD-8, ICD-9, and ICD-10 codes. ICD-8 and ICD-9 codes were needed to detect mostly prevalent diseases.

	
	ICD-10
	ICD-9
	ICD-8
	Other

	AD
	
	
	
	Drug reimbursement granted with AD

	Dementia
	F00-F03, G30
	3310, 4378A, 290
	290
	Drug reimbursement or purchase of AChEI or memantine

	Other degenerative cerebral diseases*


	G31-G32
	290, 4378A, 2912A, 2928C, 294, 3310A-3312A, 3318-3319
	290, 292.00
	

	All strokes (ischemic, intracerebral hemorrhage, subarachnoidal hemorrhage)*
	I60-I64
	430, 431, 4330A, 4331A, 4339A, 4340A, 4341A, 4349A, 436
	430, 431 (except 43101, 43191), 433, 434, 436
	

	Heart failure*
	I50, I110, I130, I132
	4029B, 4148, 428
	42700, 42710, 428
	Drug reimbursement for heart failure or purchase of furosemide or furosemide and potassium-sparing diuretic combinations

	Diabetes
	E10-E14
	250
	250
	Drug reimbursement or purchase of hypoglycemic medication

	Ischemic heart disease
	I20-25, causes of death: I46, R96, R98
	410-414, 798 (not 7980A)
	410-414, 798 (not 7980A)
	Drug reimbursement for chronic ischemic heart disease.

	Atrial fibrillation
	I48
	4273A
	427.92
	


AD, Alzheimer’s disease; AChEI, anticholinesterase inhibitor.

*Subjects with prevalent other degenerative cerebral diseases, stroke or heart failure were excluded at the baseline.
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