Lifetime risk and multimorbidity of non-communicable diseases and disease-free life expectancy in the general population: A population-based cohort study
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Supplement Part A. Ascertainment Methods of Non-communicable Diseases

Stroke
Stroke was defined according to the World Health Organization (WHO) criteria as a syndrome of rapidly developing clinical signs of focal (or global) disturbance of cerebral function.[1] Symptoms had to last 24 hours or longer or leading to death, with no apparent cause other than vascular origin. History of stroke was assessed at baseline and subsequent home interviews, and verified by reviewing medical records.[2] During follow-up, individuals were continuously monitored for incident stroke through automated linkage of the study database with files from general practitioners.

Heart Disease
Heart disease was defined as a composite of coronary heart disease and heart failure. Definitions and procedures on the adjudication of cardiac outcomes have been described in detail previously.[3,4] In brief, coronary heart disease was defined myocardial infarction, and surgical or percutaneous coronary revascularization procedure (as a proxy for unstable or incapacitating angina).[4] Myocardial infarction was defined according to the triad of symptoms, indicative ECG changes, and cardiac biomarkers.[4] In accordance with the guidelines of the European Society of Cardiology, heart failure was defined as the combination of typical symptoms and signs, confirmed by objective evidence of cardiac dysfunction or a positive response to initiated treatment.[3,4]

Diabetes
Diabetes was defined as a fasting blood glucose concentration of 7.0 mmol/L or higher, a non-fasting blood glucose concentration of 11.1 mmol/L or higher (when fasting samples were unavailable), or the use of blood glucose-lowering drugs. This definition is in accordance with the WHO guidelines.[5,6] Diabetes were ascertained by use of general practitioners’ records (including laboratory glucose measurements), hospital discharge letters, and serum glucose measurements from Rotterdam Study visits. Information about the use of blood glucose-lowering drugs was obtained from both structured home interviews and pharmacy dispensing records. 

Chronic Respiratory Disease
Chronic respiratory disease was defined as chronic obstructive pulmonary disease (COPD) or asthma. COPD was defined as either an obstructive spirometry without an asthma diagnosis, or a validated clinical diagnosis of COPD.[7,8] Asthma was defined as a validated clinical diagnosis of asthma conform the Global Initiative for Asthma guidelines.[9] The validation of asthma cases is described in detail previously.[10] Since 2002, spirometry was embedded within the core protocol of the Rotterdam Study visits. A Master Screen® PFT Pro was used according to the American Thoracic Society /European Respiratory Society guidelines.[7] Reversibility was not tested. Airway obstruction was defined as a forced expiratory volume in one second / forced vital capacity ratio <0.7.[11] 

Cancer
Cancer was classified according to the International Classification of Diseases, tenth edition. Only pathology confirmed cancer diagnoses were used for the present analysis. Non-melanoma skin cancers were not included in the definition of cancer for the analysis. Date of diagnosis was based on the date of biopsy (solid tumors), or laboratory assessment (hematologic tumors). 

Neurodegenerative Disease
Neurodegenerative disease was defined as a composite of dementia and parkinsonism. Individuals were screened for dementia at baseline and subsequent center visits with the Mini-Mental State Examination and the Geriatric Mental Schedule organic level.[12] Those with a Mini-Mental State Examination score <26 or Geriatric Mental Schedule score >0 underwent further investigation and informant interview, including the Cambridge Examination for Mental Disorders of the Elderly. All individuals also underwent routine cognitive assessment. In addition, the entire cohort was continuously under surveillance for dementia through linkage of the study database with medical records from general practitioners and the regional institute for outpatient mental health care. A consensus panel led by a consultant neurologist established the final diagnosis according to standard criteria for dementia (DSM-III-R), Alzheimer's disease (NINCDS–ADRDA) and vascular dementia (NINDS-AIREN). Individuals were screened for parkinsonism and Parkinson’s disease at baseline using a structured interview and neurological screening examination.[13] All individuals who used antiparkinsonian drugs (Anatomical Therapeutic Chemical classification index N04), reported that they had Parkinson’s disease, or had at least one possible cardinal sign of parkinsonism at the neurological examination were invited for further evaluation. This consisted of a structured clinical work-up including the motor examination of the Unified Parkinson's Disease Rating Scale (UPDRS),[14] a neurologic examination by a research physician, standardized history taking and obtaining additional information from medical records. We used diagnostic criteria agreed upon in EUROPARKINSON (European Community Concerted Action on the Epidemiology of Parkinson's Disease).[15] During follow-up, we used four overlapping modalities to detect potential cases of parkinsonism: in-person screening, self-reporting of Parkinson’s disease during in-person interviews, antiparkinsonian medication use, and alerts from continuous monitoring of clinical records.


Supplement Part B. Life Expectancy AnalysisFigure 2. Risk of common neurological diseases for 45-years-old men and women.


Life Expectancy Analysis
First, we calculated sex- and age-specific incidence rates. Second, we obtained the prevalence of individuals with all three leading risk factors and without all these risk factors by 10-year age groups, separately for individuals with and without NCD. Subsequently, we computed sex-specific hazard ratios (HRs) using Poisson regression with “Gompertz” distribution. We adjusted for age, sex, birth year, marital status, and education level. The final transition rates for the two groups were calculated using the abovementioned prevalence rates, overall transition rates, and adjusted HRs for NCD, and mortality. The multistate lifetables started at age 45 and closed at age 100. To calculate confidence intervals, we used Monte Carlo simulation (parametric bootstrapping) with 10,000 iterations. Bootstrap calculations to compute confidence intervals for the multistate life expectancy calculations were done with @RISK software (Palisade Corp., Middlesex, United Kingdom). 
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