


Supplementary material
Materials and methods
Study population
[bookmark: _GoBack]Due to the specific characteristic of ‘The National March’ event, the total number of participants who received a questionnaire was unknown. All participants provided their unique national registration numbers, enabling identification of health status through record linkages to different Swedish population-based registers.
	In total 43880 participants completed the questionnaire. We excluded participants with incorrect national registration numbers (n = 28), leaving 43852 participants in the study. Among the 43852 initially eligible participants we excluded those with a record of Parkinson’s disease diagnosis (n = 10), death (n = 8) and emigration out of Sweden (n = 466) before start of follow-up. Thus, the final analyses included 43368 participants, 27863 (64.3%) females and 15505 (35.7%) males.

Case identification
The Swedish national patient register, which started in 1964 and became nationwide in 1987, includes records on hospital discharge diagnoses coded according to the Swedish Revisions of the International Classification of Diseases (ICD) (WHO, 1955), and outpatient visits since 2001 (Socialstyrelsen, 2014). ICD codes used for Parkinson’s disease were: 350 (ICD-7, 1964-68), 342 (ICD-8, 1969-86), 332.0 (ICD-9, 1987-96), and G20 (ICD-10, 1997-2010). Validation of hospital discharge diagnoses of Parkinson’s disease against clinical diagnoses showed a positive predictive value of 70.8% and a sensitivity of 72.7% (Feldman et al., 2012).

Exposure assessment
In the questionnaire, participants reported how many hours per week, on average, they spent on household and commuting physical activity, such as cleaning the house, working in the garden, or walking/biking to work (< 1, 1-2, 3-4, 5-6, or > 6 hours). As very few responded ‘< 1 hour’, we collapsed the options ‘< 1 hour’ and ‘1-2 hours’.	
	To assess leisure time physical activity, participants were asked how many hours per week, on average, they spent on exercise or outdoor activities at three levels: light (e.g., casual walking), moderate (e.g., speedy walking, jogging or swimming) and heavy (e.g., vigorous training or competitive sporting). Activities in summer and winter were assessed separately. For each level, six frequency categories were used (never, 0-1, 2, 3, 4, or ≥ 5 hours). In addition, participants reported how often they exercised during four age periods: < 20, 20-29, 30-49 and ≥ 50 years. For each age period, five frequency categories were used (never, < 1, 1, 2-3, and > 3 times/week). Participants were also inquired how physically demanding their daily job was during the last year (mostly sedentary, light but moving a little, rather strenuous, and very strenuous). As few responded ‘very strenuous’, we combined the ‘rather strenuous’ and ‘very strenuous’ options.
	Total physical activity during a typical 24-hour day was assessed using a validated instrument (the Energy Expenditure Questionnaire) with nine fixed scale steps. The scale steps were exemplified by common activities and represented 0.9, 1.0, 1.5, 2.0, 3.0, 4.0, 5.0, 6.0, and 8.0 Metabolic Equivalent (MET) value. One MET represents the ratio of metabolic rate as a standard resting metabolic rate of 3.5 ml O2 * kg-1 * min-1 or 1 kcal/kg body weight per hour, such as quiet sitting (Ainsworth et al., 1993; Ainsworth et al., 2000). We quantified hours engaged in each scale step to obtain a MET-score, using the equation of . Hence, mean intensity of total physical activity in a 24-hour day could be estimated as an index of all activities, MET hours per day (MET-hours/day), where 24 MET-hours/day equals 1 MET. The energy expenditure questionnaire has been validated previously, showing a Pearson correlation coefficient of 0.73 compared with three 24-hour recalls (Lagerros et al., 2006) and a mean difference of 0.07 in physical activity level (total energy expenditure divided by basal metabolic rate) measured between the energy expenditure questionnaire and doubly labelled water (Bexelius et al., 2010).
	For the purpose of the present analyses, we converted the number of hours (midpoint of each category) spent on household and commuting activity as well as leisure time exercise to the index score, based on estimated oxygen consumption associated with these activities (4.0 MET for household and commuting activity; 3.0, 6.0 and 10.0 METs for light, moderate and heavy leisure time exercise) (Lagerros et al., 2009). These index scores were then summed into a variable termed ‘general physical activity’, but the index score for leisure time exercise was also analysed separately. All index score variables were categorized into tertiles with separate cut-offs for all participants, males, and females.
	Possible confounders were included in the current study based on literature review and causal diagrams known as directed acyclic graphs. Cigarette smoking was categorized as never, current, and past smokers. Alcohol intake (all types of alcoholic beverage) was categorized as never, low (≤ 3 times/month), medium (1-6 times/week) and high (≥ 1 time/day). Coffee intake was categorized as never, low (1-2 cups/day), medium (3 cups/day) and high (≥ 4 cups/day). Body mass index (weight (kg)/height (m)2) was categorized as normal (< 25 kg/m2), overweight (25-29.9 kg/m2) and obese (≥ 30 kg/m2). Educational level was categorized by 7-9, 10-12 or > 12 years of school. 
Statistical analyses
First, we compared baseline characteristics of the study participants by different levels of physical activity, using Pearson’s x2 test for categorical variables and one-way ANOVA test for continuous variables. We also calculated the age-adjusted incidence of Parkinson’s disease per 100000 person-years for different groups. Then, we used Cox proportional hazards regression with attained age as the underlying timescale, to estimate hazard ratios (HRs) with 95% confidence intervals (CIs) for Parkinson’s disease risk by different types of physical activity. Trend analyses were conducted by using the median of each exposure category as a single ordinal variable in the modelling. In addition, to better study the functional form of the association between daily total physical activity and risk of Parkinson’s disease, we used flexible regression modelling, using restricted cubic splines with five knots based on Akaike’s information criterion to ensure enough flexibility. The locations of knots were corresponding to the 5th, 25th, 50th, 75th, and 95th percentiles of the variables. We used a model only adjusted for age as well as a multivariable model, including sex, cigarette smoking, alcohol and coffee intake, body mass index, and educational level. In all analyses, we used the lowest category of physical activity as the reference group. We performed both overall analyses and stratified analyses by sex. Interactions between different physical activities and gender with regard to Parkinson’s disease risk were assessed by including the interaction term with the main effect terms in the Cox regression model. Statistical significance of the interaction was assessed using the likelihood ratio test, comparing nested models with and without the interaction term. Further, we examined whether changing frequency of leisure time exercise between ages 30-49 and ≥ 50 years was associated with risk of Parkinson’s disease. For this analysis, we first categorized the answers as ‘≤ 1 time/week’ or ‘> 1 time/week’ for the two age periods, then cross-categorized them and used the category ‘≤ 1 time/week’ at both age periods as the reference group.
	To assess the robustness of the main analyses, we further conducted several sensitivity analyses. Firstly, as the level of physical activity may decrease in pre-clinical Parkinson’s disease, we performed lag-time analyses by excluding the first several years of follow-up. We used a lag-time period of 8 years, which was as long as the data permitted. Secondly, since retirement may lead to increased participation in activities of light to moderate intensity, but lower physical activity level overall (Pate et al., 1995), we restricted to participants’ age ≥ 60 years at baseline. Thirdly, given the different positive predictive values and sensitivities of our register-based definition of Parkinson’s disease using primary or secondary diagnosis, we restricted to primary diagnosis as the Parkinson’s disease definition. Finally, to assess the impact of missing values in confounders (ranging from 0.6% for alcohol intake to 4.8% for body mass index) on the estimates, we reran the main analyses by estimating missing values with multiple imputation chain equation (van Buuren, 2007), assuming missingness at random. 
Further, to explore the possible protective effect of physical activity on Parkinson’ disease risk holistically, we meta-analysed the present study and previous prospective studies on physical activity and Parkinson’s disease risk (Chen et al., 2005; Logroscino et al., 2006; Thacker et al., 2008; Xu et al., 2010; Saaksjarvi et al., 2014). One study did not report results in males and females separately (Saaksjarvi et al., 2014). Therefore, four studies were included in the meta-analysis stratified by gender, and five studies in the meta-analysis combining males and females.
	We assessed the proportional hazards assumption in the Cox model using scaled Schoenfeld residuals (Therneau and Grambsch, 2000), by plotting them against a function of the timescale and testing for linear trend. No evidence of non-proportionality was found. Statistical analyses were performed with Stata, Version 12 (StataCorp LP, College Station, Texas).
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Figure legends
Supplementary Figure 1 Multivariable-adjusted hazard ratios with 95% confidence intervals for the association between daily total physical activity and risk of Parkinson’s disease. HR = Hazard ratio; CI = confidence interval; MET-hours/day = metabolic equivalent hours per day. Solid lines are the HRs and dashed lines are 95% CIs derived from restricted cubic splines regression, with knots at 5th, 25th, 50th, 75th and 95th percentiles of the sex-specific distribution, adjusting for age, cigarette smoking, alcohol and coffee intake, body mass index and educational level. Reference values are the median of the corresponding reference class. The distribution of daily total physical activity is presented at the bottom of the figure as a histogram. Plots, on logarithmic scale.

Supplementary Figure 2 Change (absolute number) in training or exercise between ages 30-49 and ≥ 50 years in relation to risk of Parkinson’s disease. Analyses performed with Cox proportional hazards regression model, with attained age as timescale, adjusting for sex, cigarette smoking, alcohol and coffee intake, body mass index, and educational level.
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