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MATERIALS AND METHODS
Participants
The Cardiovascular Risk in Young Finns Study (YFS) is a national ongoing longitudinal population-based study focusing on cardiovascular risk factors from childhood to adulthood. The first cross-sectional study was conducted in five Finnish university cities and their rural surroundings in 1980, when 3,596 randomly selected individuals (boys and girls) aged 3, 6, 9, 12, 15, and 18 years participated in clinical examinations. Follow-up studies were conducted in 1983, 1986, 2001, 2007 and 2011. The study design of the YFS and more details on the YFS population and protocol has been reported elsewhere (1).
Ethics approval and consent to participate
The study protocol was reviewed and approved by Ethics Committees of each of the five participating universities (medical schools of Helsinki, Turku, Tampere, Kuopio and Oulu). The written informed consent was obtained from all participants in accordance with the Helsinki Declaration (2).
Cognitive performance
Detailed description and validation of the cognitive data in YFS population have been reported previously (3). During the latest follow-up examination in 2011, the CANTAB® was used to assess cognitive function among the participants aged 34-49 years, N=2,026. The CANTAB® is a computerized, predominantly nonlinguistic, and culturally neutral test focusing on a wide range of cognitive domains. The test is performed using a validated touchscreen computer system. The full test battery includes 24 individual tests from which a suitable test battery for each particular study may be selected. In the YFS, the test battery was selected so that it could be accomplished in 20–30 min and included tests that are sensitive to aging (4, 5). The tests in YFS measured several cognitive domains: (a) short-term memory, (b) spatial working memory, (c) problem solving, (d) reaction time, (e) attention, (f) rapid visual processing, (g) visual memory, (h) episodic memory, and (i) visuospatial learning. 
Cognitive testing was performed during clinical examination. Due to the blood sampling included in the study protocol, the subjects came to the examinations after fasting at least 12 hr. They were instructed to avoid smoking and heavy physical activity as well as to avoid drinking alcohol and coffee during the previous evening and the morning before the examinations. Before the cognitive testing, the subjects were provided with a light snack, including a whole grain oat-based snack biscuit, a small portion of fruit or berry oatmeal, and weak fruit or berry juice. 

During cognitive testing, the participants first conducted a motor screening test (MOT) measuring psychomotor speed and accuracy. In this study, the MOT was considered a training procedure where the participants were introduced to the equipment used in the testing and a screening tool to point out any difficulties in vision, movement, comprehension, or ability to follow simple instructions. During the MOT, a series of red crosses were shown in different locations on the screen, and the participants were advised to touch, as quickly as possible, the center of the cross every time it appeared. Paired Associates Learning (PAL) test was used to assess visual and episodic memory as well as visuospatial associative learning, containing aspects of both a delayed-response procedure and conditional learning. During the PAL test, one, two, three, six, or eight patterns were displayed sequentially in boxes placed on the screen. After that, the patterns were presented in the center of the screen, and the participants were supposed to point to the box in which the particular pattern was previously seen. The test moves on to the next stage if all the patterns are placed to the right boxes. In the case of an incorrect response, all the patterns are redisplayed in their original locations and another recall phase is followed. The test terminated if the patterns were still incorrectly placed after 10 presentation and recall phases. Spatial Working Memory (SWM) test was used to measure ability to retain spatial information and to manipulate items stored in the working memory, problem solving, and the ability to conduct a self-organized search strategy. During this test, the participants were presented with randomly distributed colored boxes ranging in number from four to eight. After that, the participants were supposed to search for tokens hidden in the boxes. When a token was found, it was supposed to be moved to fill an empty panel on the right-hand side of the screen. Once the token had been moved from the box, the participant had to recall that the computer would never hide a new token in a box that previously contained one; therefore, the participants were not supposed to revisit the same boxes again. Reaction Time (RTI) test assessed speed of response and movement on tasks where the stimulus was either predictable (simple location task) or unpredictable (five-choice location task). In the first part of this test, a large circle was presented in the center of the screen. The participant was supposed to press a button on a press pad until a small yellow spot appeared in the large circle. When the yellow spot appeared, the participant was supposed to touch the spot as soon as possible with the same hand that was pressing the button on the press pad. In the second part of the test, the same task was performed, except that in this part, five large circles were presented on the screen, and the small yellow spot could appear in any of the five circles. Again, the participant was supposed to touch, as soon as possible, the yellow spot with the hand pressing the button on the press pad. Rapid Visual Information (RVP) test was used to assess visual processing, recognition, and sustained attention. In this test, the participant was presented with a number sequence (e.g., 3, 5, 7) next to a large box where numbers appeared in a random order. Whenever the particular sequence was presented, the participant was supposed to press a button on a press pad. At the beginning, the participant was given visual cues (i.e. colored or underlined numbers) to help the participant recognize the particular sequence. When the test proceeded, the cues were removed. 

Each of the CANTAB® tests produced several variables. Principal component analysis was conducted to reduce the number of variables and to identify components accounting for the majority of the variation within the cognition data set. Principal component analysis was selected since it allows the identification of the main sources of variation in multidimensional data without losing important information and without introducing inherent bias due to subjectivity. Principal component analyses were performed separately for all individual tests. The first components resulting from these analyses were considered to represent cognitive performance related to the particular domain. After creating the overall and testwise principal components, their distributions were analyzed. The component for the motor screening test was excluded from further analyses because it did not discriminate the subjects, indicating a ceiling effect. All other components were normalized based on the rank order normalization procedure, resulting in four separate variables, each with a mean value of 0 and a standard deviation of 1. After that, the principal components were transformed so that greater value in the principal component indicates better cognitive performance (for example, higher value in the component for reaction time indicates better performance, not a longer reaction time). All available data for each cognitive test was used in the analyses, and therefore, the number of participants varies between the models (N=177 were excluded due to technical reasons; N=51 refused to participate in all or some of the tests). More detailed description and the validation of the cognitive data have been reported previously (3). Previous studies on CANTAB tests have shown adequate discriminate abilities for the CANTAB test battery among cognitively healthy adults (5). Furthermore, previous test-retest reliability analyses have shown adequate to high correlations (r=0.71-0.89) among elderly population (6). Accordingly, the cognitive testing method used in the YFS may be considered adequate in discriminating the study subjects on a population level as done in the present study.
Physical activity 

Physical activity was measured with a standardized self-administered questionnaire in all study phases from the age of nine (Supplemental Digital Content, Tables 1 and 2) and with a questionnaire administered by the parents for participants aged three to six years (Supplemental Digital Content, Table 3). In 1980-1989, the questionnaire included questions concerning the frequency and intensity of leisure-time physical activity, participation in sports-club training, participation in sport competitions, and habitual way of spending leisure time (see Supplement Table 1 showing the questions assessing physical activity and creation of the physical activity index (PAI) in 1980-1989). Participation in sport competitions was dichotomized (no=1 and yes=2) while all other items were recoded from inactivity or very low activity (1) to regular or vigorous activity (3). Subsequently, the sum of all items was calculated to form a physical activity index with scores ranging from 5 to 14 (7). In the follow-ups from 1992 ahead, the physical activity questionnaire consisted of items on the frequency and intensity of physical activity, frequency of vigorous physical activity, hours spent on vigorous physical activity, average duration of a physical activity session, and participation in organized physical activity (see Supplement Table 2 showing the questions assessing physical activity and creation of the physical activity index in 1992-2011). Similarly to previous data, each item was recoded from 1 to 3 and the sum of the items was again calculated as the physical activity index with scores ranging from 5 to 15 (8, 9). Validation of the PA data has been done in previous YFS studies (10–12). The results from the validation analyses indicate that the YFS PA questionnaire is an acceptably valid subjective measure of PA as there was a significant moderate correlation between PAI index and the average number of daily pedometer steps (correlation coefficients 0.25-0.31) (12) even though the pedometer does not measure all possible aspects of PA (e.g. swimming, cycling). The reliability analyses conducted on the YFS PA questionnaire data showed significant correlations that varied between 0.44 and 0.69 among females, and between 0.49 and 0.76 among males in 1980 (10). Similarly, in 2001 the significant correlations varied between 0.59 and 0.85 among females, and between 0.74 and 0.85 among males (10).
To utilize all available repeatedly measured exposure data, the area under the curve (AUC) for continuous physical activity indices was evaluated to indicate a long-term exposure of physical activity (13). Subject-specific curves for PAI was estimated by mixed model regression splines (14). The covariance structure for the longitudinal setting was modelled by allowing for subject specific regression spline coefficients, which were incorporated as random effects to the model. To avoid overfitting, the number of knots was reduced (two knots on the calendar time from 1980 to 2011) for the subject-specific part from that of the fixed effects part (four knots on age from 3 to 34 years).  The mean profile was allowed to vary across birth cohorts and sex in terms of possibly different fixed effects parts. Similar to the approach of Lai et al. (2014) (13), the area under the curve (AUC) was evaluated as a measure of a long-term accumulation of the PAIs. For this study, the AUC variable for PAI was defined separately for childhood (age 6-12 years), adolescence (12-18 years), young adulthood (18-24 years), and early life (6-24 years). For interpretability, the AUC variables were standardized resulting in normally distributed variables with mean 0 and SD 1. 

Due to longer intervals between the adulthood follow-up studies applying the AUC approach for the adulthood PA exposure would have required more estimation and affected negatively the reliability of the AUC variables.  Therefore, we considered the AUC approach not applicable to calculate adulthood PA exposure in the present study. To evaluate PA exposure in adulthood (between ages 24-37 years), an average value of the PAI was calculated over the adulthood follow-up period (follow-up years 2001-2011) during which each subject had one to three PAI assessments. Subjects with one adulthood PAI assessment (N=695) were not excluded from the analyses as PA has previously been reported to remain stable in adulthood (7). For interpretability, the AUC variables and adulthood PA variable were standardized resulting in normally distributed variables with mean 0 and SD 1.

Supplement Table 1. The Assessment of Physical Activity and Creation of the Physical Activity Index (PAI) in 1980-1989.
	Question in the questionnaire
	Code for PAI

	How often do you engage in leisure-time physical activity at least half an hour per time?

Not at all

Less than once a month

Once a month

2-3 times a month

Once a week

2-6 times a week

Every day
	1

1

1

1

2

2

3

	How much are you breath-taking and sweating when you engage in physical activity and sport?

Not at all

Moderately

A lot of
	1

2

3

	How many times a week do you usually engage in the training sessions of 

a sports club?

Not at all

Occasionally

Less than once a month

Once a month or more

Once a week

Many hours and times a week
	1

1

1

2

2

3

	Do you participate in regional or sports clubs level competitions?

No 

Yes
	1

2

	What do you usually do in your leisure time?

I am usually indoors and read or do something like that

I spend my time indoors and outdoors, outdoors I usually walk or spend time with my friends

I am usually outdoors and exercise rather much
	1

2

3

	PAI TOTAL, range
	5-14


Supplement Table 2. The Assessment of Physical Activity and Creation of the Physical Activity Index (PAI) in 1992-2011.
	Question in the questionnaire
	Code for PAI

	How much are you breath-taking and sweating when you engage in physical activity and sport?

Not at all

Moderately

A lot of
	1

2

3

	How often do you engage in intensive physical activity?

Not at all

Once a month or more

Once a week

2-3 times a week

4-6 times a week

Every day
	1

1

2

2

2

3

	How many hours a week do you engage in intensive physical activity?

Not at all

Hour a week

1 hour a week

2-3 hours a week

4-6 hours a week

Over 7 hours a week
	1

1

1

2

2

3

	How long time do you usually spend for physical activity? 1)
Less than 20 min

20-40 min

40-60 min

More than 60 min
	1

2

2

3

	Do you participate in organized physical activity? 2)
Not at all

Occasionally

Regularly about once a week

Many hours and times a week
	1

1

2

3

	PAI TOTAL, range
	5-15


Supplement Table 3. The Assessment of Physical Activity and Creation of the Physical Activity Index (PAI) in 1980-1983 among 3 and 6 year-old participants.
	Question in the questionnaire
	Code for PAI

	How many hours does your child spend time playing outdoor in winter?

1-2
3-4

≥5
	1

2

3

	How many hours does your child spend time playing outdoor in summer?

1-5
6-7
≥8
	1

2

3

	How physically active your child is while playing outdoors compared to other children?
Much less active

Less active

Similarly active

More active

Much more active
	1

1
2

3

3

	Does your child play such vigorously that playing makes him/her to sweat or to feel breathlessness? 

Never

Sometimes

Quite often

Almost always
	1

2

3

3

	Does your child enjoy playing mostly

Indoors

Outdoors
As much both
	1

2

3

	How is your child compared to other children?

Inactive
Sometimes active / sometimes inactive

Lively and active
	1

2

3

	Is your child interested or has he/she been encouraged to participate in physical activity or sport?

No

Yes
	1

2

	What kind of activities does your child participate?*
0

1

2-6
	1

2

3

	PAI TOTAL, range
	8-23


*Parents reported freely three activities that the child participated most often. The activities were coded (1 or 2) according to their strenuousness. The number of strenuous activities was used to define the points given to the child on this question. 
Covariates
Age was defined in full years at the end of 2011. Socioeconomic status in childhood (SES) was determined as an annual income of the family (15). At the baseline, the sum of household income was assessed with an eight-category question. For this study, the original income categories were converted to correspond to the value of money in 2011, and after that combined into four categories: 1) <17,000 euros/year, 2) 17,000–27,000, 3) 27,000–37,000 euros/year, and 4) >37,000 euros/year. Childhood academic performance expressed as grade point average (i.e. mean of grades in all individual school subjects at baseline or either of the two subsequent follow-ups for those participants who were not of school age at baseline) was queried and used as a proxy for childhood cognitive ability. In Finland, the school grades vary on a scale between 4 and 10, in which 4 indicates failure and 10 indicates excellent knowledge and skills. Adulthood education was queried in follow-up studies in 2001, 2007 and 2011. Maximum years of education was determined as a continuous variable from self-reported data concerning total years of education attained until the year 2011. Current smoking was queried throughout the follow-up time among participants aged 12 years and older. Subjects who reported current smoking at any of the follow-up phases at the ages between 12 and 24 years were classified as early-life smokers. Weight (kg) and height (m) were measured, and body mass index (BMI) was calculated as weight (kg) / height (m2). Furthermore, venous blood samples were taken after an overnight fast. Standard method was used to determine serum total cholesterol (1). Blood pressure was measured from the right-side brachial artery with a standard mercury sphygmomanometer in 1980 and with a random-zero sphygmomanometer in 2011. At all points, blood pressure was measured in the sitting position after a 5-min rest. The average of three measurements was used in the analysis (16).
Statistical Analysis

Associations between categorical variables were studied with the chi-square test. Student’s t-test or the Wilcoxon rank sum test was applied for analyses for continuous variables. Linear regression analyses were conducted to investigate the associations for childhood/adolescence/young adulthood/adulthood PA and midlife cognitive performance. All regression analyses were conducted as multivariate models, adjusting first for sex, age, SES and PA exposure in adulthood for time frames between the ages 6 and 24, as well as for PA exposure in childhood for adulthood (Model 1). After that, all analyses were further adjusted for childhood cognitive performance, adulthood years of education, systolic blood pressure, serum total cholesterol, and BMI at the time of cognitive testing (Model 2). Possible effect modification of age and sex for the studied associations were analyzed by adding interaction terms (sex*PA, age*PA) into the fully adjusted models (Model 2). All statistical analyses were performed using SAS 9.4, and the level of statistical significance was set at 0.05.

RESULTS
Representativeness of the study population
The representativeness of the study population participating in the cognitive testing was examined by comparing the baseline differences between the participants and non-participants (Supplemental Digital Content, Table 4). The participants were more often women (60.26%, p<0.0001) and older (41.84 vs. 40.92 years, p<0.0001) compared to the non-participants. Additionally, they originated from families with higher income (20.71% vs. 7.85%, p=0.003) and had better academic performance in childhood compared to the non-participants (7.77 vs. 7.65, p<0.0001). There were no significant differences between the participants and non-participants in PA from childhood to young adulthood or any of the covariates. 

Supplement Table 4. Comparison of the Study Population Participating in the Cognitive Testing
	
	Participants

(N=2,026)
	Non-participants (N=1,570)
	p value

	Sex (N=3,596)
	
	
	<0.0001

	Women N (%) (N=1,832)
	1,104 (60.26)
	728 (39.74)
	

	Men N (%) (N=1,764)
	922 (52.27)
	842 (47.73)
	

	Age, years (N=3,596)
	
	
	<0.0001

	At baseline 
	10.84 (5.01)
	9.92 (4.92)
	

	At cognitive testing
	41.84 (5.01)
	40.92 (4.92)
	

	Family income at baseline, N (%), (N=3,453)
	
	
	0.003

	  <17,000 euros/year (N=950)
	512 (14.83)
	438 (12.68)
	

	  17,000–27,000 euros/year (N=1,054)
	575 (16.65)
	479 (13.87)
	

	  27,000–37,000 euros/year (N=734)
	575 (16.65)
	309 (8.95)
	

	  >37,000 euros/year (N=715)
	715 (20.71)
	271 (7.85)
	

	Childhood academic performance (N=3,596)
	7.77 (0.73)
	7.65 (0.74)
	<0.0001

	Years of education (N=2,005)
	14.94 (2.79)
	14.96 (3.24)
	0.40

	Early life smoking, N (%), yes (N=3,379)
	544 (16.1)
	397 (11.75)
	0.75

	Cardiovascular risk factors at cognitive testing
	
	
	

	Systolic blood pressure, mm Hg (N=2,046)
	118.9 (14.11)
	120.9 (17.27)
	0.51

	Diastolic blood pressure, mm Hg (N=2,042)
	74.9 (10.45)
	75.3 (13.21)
	0.84

	Total cholesterol, mmol/l (N=2,046)
	5.18 (0.95)
	5.25 (1.16)
	0.68

	Body mass index, kg/m2 (N=2,049)
	26.53 (5.07)
	26.59 (4.36)
	0.34


Values are means (standard deviations) for the continuous variables and percentages for categorical variables. Student’s t-test, the Wilcoxon rank sum test and χ2-test were used to study the differences between the participants and non-participants. Age was defined in full years at the end of 2011; Socioeconomic status in childhood was defined as in four different strata that were dependent on an annual income of the family; Childhood academic performance was defined as grade point average (i.e. mean of grades in all individual school subjects at baseline or either of the two subsequent follow-ups for those participants who were not of school age at baseline); Years of education was determined as a continuous variable from self-reported data concerning total years of education attained in adulthood until the year 2011; Early life smokers were defined as subjects who reported current smoking at any of the follow-up phases; PAL=Paired Associates Learning test; SWM=Spatial Working Memory test; RTI=Reaction Time test; RVP=Rapid Visual Information Processing test.
Characteristics of the study population
In order to compare participants with high and low PA exposure from childhood to young adulthood, the participants were divided into two groups according to their PA at age 6-24 years using the median as the cutoff value. The numbers of participants in each separate cognitive test and the differences in the background characteristics between the high and low PA groups are presented in Table 1. The participants in the high PA group were younger (p<0.0001), more often men (p<0.0001) and early life non-smokers (p<0.0001) than the participants in the low PA group. The participants in the high PA group originated more often from families with higher income (p<0.0001), and they also had more years of education in adulthood (p<0.0001) than those in the low PA group. The participants in the high PA group had significantly better performance in all four cognitive domains compared to the participants in the low PA group (PAL test: -0.07SD (95% confidence interval (CI) -0.135 – -0.005) vs. 0.07SD (95% CI 0.001 – 0.133), p=0.003; SWM test: -0.08SD (95% CI -0.139 – -0.014)  vs. 0.08SD (95% CI 0.016 – 0.144), p=0.0002; RTI test: -0.15SD (95% CI -0.216 – -0.084) vs. 0.15SD (95% CI 0.085 – 0.215), p<0.0001; RVP test: -0.11SD (95% CI -0.171 – -0.049) vs. 0.11SD (95% CI 0.047 – 0.173), p<0.0001 (Table 1). Additionally, as the cognitive performance may vary between women and men, the participants were divided into sex-specific high and low PA groups according to their PA at age 6-24 years using the sex-specific median as the cutoff value (Supplemental Digital Content, Table 4). The participants in the high PA group had significantly better performance in both sexes in PAL test (women -0.02SD (95% CI -0.107 – 0.067) vs 0.12SD (95% CI 0.034 – 0.206), p=0.033; men -0.14SD (95% CI -0.237 – -0.043) vs. 0.03SD (95% CI -0.065 – 0.125), P=0.013) and in RTI test (women -0.31SD (95% CI -0.396 – -0.224)  vs. -0.06SD (95% CI -0.138 – 0.018), p <0.0001; men 0.07SD (95% CI -0.032 – 0.172) vs. 0.36SD (95% CI 0.268 – 0.452), p<0.0001). Men had significantly better performance in SWM (0.08SD (95% CI -0.011 – 0.171) vs. 0.31 (95% CI 0.216 – 0.404), p=0.0006) and RVP (-0.07SD (95% CI -0.163 – 0.023) vs. 0.21SD (95% CI 0.115 – 0.305), p<0.0001) tests. No associations were found among women for SWM and RVP tests (Supplemental Digital Content, Table 5).
Supplement Table 5 Background characteristics and cognitive performance among women and men in lower and higher physical activity (PA) groups formed based on PA from childhood to young adulthood (6-24 years).

	Background characteristics
	Women

(N=1,104)

Low PA 
(N=552)
	High PA 
(N=552)
	p value
	Men

(N=922)

Low PA (N=461)
	High PA (N=461)
	p value

	Age, years
	
	
	
	
	
	

	At baseline
	12.47 (4.64)
	9.38 (4.82)
	<0.0001
	11.88 (4.84)
	9.61 (5.00)
	<0.0001

	At cognitive testing
	43.47 (4.64)
	40.38 (4.82)
	<0.0001
	42.88 (4.84)
	40.61 (5.00)
	<0.0001

	Family income at baseline, N (%)
	
	
	<0.0001
	
	
	0.0057

	<17,000 euros/year
	176 (16.51)
	107 (10.04)
	
	136 (15.28)
	93 (10.45)
	

	17,000–27,000 euros/year
	144 (13.51)
	161 (15.10)
	
	125 (14.04)
	145 (16.29)
	

	27,000–37,000 euros/year
	112 (10.51)
	122 (11.44)
	
	84 (9.44)
	107 (12.02)
	

	>37,000 euros/year
	99 (9.29)
	145 (13.60)
	
	96 (10.79)
	104 (11.69)
	

	Childhood academic performance, grade point average
	7.86 (0.71)
	8.02 (0.65)
	0.0002
	7.50 (0.73)
	7.64 (0.71)
	0.006

	Years of education in adulthood
	14.87 (2.64)
	15.59 (2.79)
	<0.0001
	14.28 (2.74)
	14.92 (2.88)
	0.001

	Smoking earlier in life, N yes (%)
	147 (13.67)
	106 (9.86)
	0.005
	182 (20.38)
	109 (12.21)
	<0.0001

	Cardiovascular risk factors at the time of cognitive testing
	
	
	
	

	Systolic blood pressure, mmHg
	117.4 (14.6)
	113.8 (2.8)
	>0.0001
	124.3 (13.5)
	121.5 (13.0)
	0.002

	Diastolic blood pressure, mmHg
	73.5 (9.3)
	71.3 (9.6)
	0.0001
	78.8 (10.6)
	76.7 (10.9)
	0.004

	Total cholesterol, mmol/l
	5.13 (0.91)
	5.01 (0.85)
	0.022
	5.38 (1.04)
	5.27 (0.97)
	0.090

	Body mass index, kg/m2
	26.56 (5.76)
	25.72 (5.26)
	0.013
	27.18 (4.70)
	26.82 (4.12)
	0.217

	Cognitive components, mean (range) (95% CI)
	
	
	
	
	

	PAL test
	-0.02 (-2.88–2.88)

(-0.107 – 0.067)
	0.12 (-3.40–2.88)

(0.034 – 0.206)
	0.033
	-0.14 (-3.13–2.88)

(-0.237 – -0.043)
	0.03 (-2.81–2.88)

(-0.065 – 0.125)
	0.013

	SWM test
	-0.17 (-2.91–2.72)

(-0.250 – -0.090)
	-0.15 (-3.42–2.67)

(-0.230 – -0.070)
	0.733
	0.08 (-2.83–3.42)

(-0.011 – 0.171)
	0.31 (-2.72–3.01)
(0.216 – 0.404)
	0.0006

	RTI test
	-0.31 (-3.40–3.40)

(-0.396 – -0.224)
	-0.06 (-2.80–2.21)

(-0.138 – 0.018)
	<0.0001
	0.07 (-2.74–2.98)

(-0.032 – 0.172)
	0.36 (-2.98–3.12)

(0.268 – 0.452)
	<0.0001

	RVP test
	-0.11 (-2.71–2.83)

(-0.193 – -0.027)
	-0.02 (-3.42–2.55)

(-0.101 – 0.061)
	0.126
	-0.07 (-3.00–3.00)

(-0.163 – 0.023)
	0.21 (-3.15–3.42)

(0.115 – 0.305)
	<0.0001


Women and men participants were divided into high PA and low PA groups according to their PA at age 6-24 years using the sex specific median as the cutoff value. Values are means (standard deviations) for the continuous variables and percentages for categorical variables. Student’s t-test, the Wilcoxon rank sum test and χ2-test were used to study the differences between the low and high PA groups. Age was defined in full years at the end of 2011; Socioeconomic status in childhood was defined as in four different strata that were dependent on an annual income of the family; Childhood academic performance was defined as grade point average (i.e. mean of grades in all individual school subjects at baseline or either of the two subsequent follow-ups for those participants who were not of school age at baseline); Years of education was determined as a continuous variable from self-reported data concerning total years of education attained in adulthood until the year 2011; Smokers were defined as subjects who reported current smoking at any of the follow-up phases. Cognitive components are created from the YFS cognitive data using principal component analyses for each CANTAB test: PAL=Paired Associates Learning test; SWM=Spatial Working Memory test; RTI=Reaction Time test; RVP=Rapid Visual Information Processing test. Cognitive components are normalized using rank order normalization procedure. For cognitive components range and 95% confidence intervals (CI) are presented.
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