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ABSTRACT 

Background. Promoting ideal cardiovascular health behaviors is an objective of the American Heart 

Association (AHA) 2020 goals. We hypothesized that ideal health behaviors of parents are associated 

with health behaviors of their adult offspring, and that higher socioeconomic position (SEP) in either 

generation enhances intergenerational associations of ideal health behaviors.  

Design: Prospective cohort study. 

Methods: We included 1856 Young Finns Study participants who had repeated measurements of SEP 

(education, income, occupation), smoking status, BMI, physical activity and diet from 2001, 2007 and 

2011, and data on parental SEP and health behaviors from 1980. We calculated the total number of 

ideal behaviors in both generations using AHA definitions. Intergenerational associations were 

examined using ordinal and linear multilevel regression with random intercepts, where each participant 

contributed one, two or three measurements of adult health behaviors (2001, 2007, 2011). All analyses 

were adjusted for offspring sex, birth year, age, parental education and single-parenthood.  

Results. Overall, parental ideal health behaviors were associated with ideal behaviors among offspring 

(OR=1.28, 95% CI, 1.17,1.39). Furthermore, ORs for these intergenerational associations were greater 

among offspring whose parents or who themselves had higher educational attainment (OR=1.56 for 

high vs OR=1.19 for low parental education; p=0.01 for interaction, OR=1.32 for high vs OR=1.04 for 

low offspring education; p=0.02 for interaction). Similar trends were seen with parental income and 

offspring occupation. Results from linear regression analyses were similar. 

Conclusions. These prospective data suggest higher SEP in parents or in their adult offspring 

strengthens the intergenerational continuum of ideal cardiovascular health behaviors. 

Abstract word count: 250  
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INTRODUCTION 

Health behaviors are recognized as major determinants of cardiovascular health and longevity.1–4 In 

their 2020 Strategic Impact Goal of improving the cardiovascular health of the population by 20%, the 

American Heart Association (AHA) defined ideal levels of four health behaviors to help monitor 

progress – non-smoking, body-mass index (BMI), physical activity and diet.1 Ideal levels of these 

behaviors are associated with lower incidence of cardiovascular disease, better cardiometabolic health, 

and disease-free survival.1–3  

 

Health behaviors of offspring tend to correlate with health behaviors of their parents. Such 

intergenerational associations have been documented for all health behaviors included in the AHA 

definition,5–10 and several studies have demonstrated that behavioral patterns adopted in childhood and 

adolescence track into adulthood.11–14 Most previous research examining intergenerational associations 

has focused on single behavioral risk factors such as smoking or BMI. However, health behaviors are 

intercorrelated, and simultaneous adherence to several optimal health behaviors is known to reduce 

cardiovascular risk.2,3  

 

To promote optimal health behaviors across generations, it is crucial to identify factors that might 

enhance or attenuate the intergenerational associations of health behaviors. Socioeconomic differences 

– both in childhood and adulthood – have been consistently associated with differences in health 

behaviors, with optimal behavioral patterns more often found among people with higher socioeconomic 

position (SEP).15–19 Higher SEP has been associated with higher reserve capacity – a generic protective 

influence on health through resources available to an individual that help maintain optimal functioning 

and healthy status.20,21 Thus higher SEP might be expected to promote the associations of healthy 

behaviors across generations. Some studies suggest that SEP in childhood may affect how health 
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behaviors are passed on from one generation to the next, but the evidence is not consistent.7,22,23 

Moreover, data are sparse on the role of SEP in both childhood and adulthood in modifying the 

intergenerational associations, although this knowledge is potentially relevant to long-term health 

promotion.  

 

We used prospective intergenerational data with repeated measurements of health behaviors and SEP 

over 31 years to examine the intergenerational associations of a set of ideal health behaviors defined by 

AHA. We hypothesized that ideal behaviors of parents are associated with ideal behaviors of their 

offspring, and that higher SEP in parents and their offspring promotes the intergenerational associations 

of ideal health behaviors. 
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METHODS 

Sample 

The Cardiovascular Risk in Young Finns Study is a prospective cohort study following individuals 

from childhood to adulthood on the determinants of cardiovascular disease (between 1980 and 2011). 

In this study, we used data from 1980, 2001, 2007 and 2011 (see Supplemental Material Table 1). The 

original sample comprised 3596 individuals (aged 3-18 at study inception in 1980).24 A total of 2345 

participants met the inclusion criterion for this study as they had data on parental health behaviors and 

parental SEP in 1980. Of the 2345 participants initially eligible, 293 were omitted due to missing data 

on adult educational attainment at all follow-ups in 2001, 2007 and 2011, and an additional 196 due to 

missing data on adult health behaviors at all follow-ups in 2001, 2007 and 2011, leaving a study 

population of 1856. The study was conducted according to the Declaration of Helsinki and approved by 

local ethics committees. All participants gave written informed consent.  

 

Measures 

Participant’s health behaviors. Four health behaviors defined by the AHA guidelines – smoking, BMI, 

physical activity and diet – were assessed from participants at three follow-ups in 2001, 2007 and 2011. 

Smoking, physical activity and diet were self-reported. BMI (kg/m2) was measured during a study visit. 

Criteria for ideal smoking status, BMI and physical activity were met if the participant never smoked or 

quit >1 year ago; had a BMI <25 kg/m2, engaged in 120 min/week moderate-intensity or 60 min/week 

vigorous-intensity activity or a combination.25,26 In 2007 and 2011, ideal diet was defined comprising 

4/5 ideal dietary components based on a food-frequency questionnaire (FFQ) on frequency and portion 

size (semi-quantitative FFQ) and scaled for caloric intake: ≥450 g/day of fruits and vegetables; ≥two 

servings (100 g) of fish/week; ≥three servings (30 g) of whole grain rye bread/day; <1500 mg of 

sodium/day; ≤450 kcal of sugar-sweetened beverages/week.1 In 2001, ideal diet was defined 
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comprising 2/3 components based on an FFQ on frequency (non-quantitative FFQ): fruits and 

vegetables every day; fish ≥2 times/week; and soft drinks ≤2 times/week.25,26 

 

The total number of ideal health behaviors was calculated as the count of ideal scores on smoking, 

BMI, physical activity and diet and ranged from 0 to 4. 

 

Parental health behaviors. Parental health behaviors defined by the AHA guidelines were assessed via 

parents’ self-reports at study inception in 1980. Criteria for ideal smoking status, BMI and physical 

activity were met if the parent never smoked or quit >1 year ago; had a BMI <25 kg/m2, and exercised 

regularly at least once a week. As no satisfactory measurement was available for diet in 1980, we used 

dietary information measured from the participants in 1986 as a proxy for family food environment. 

Ideal family diet was defined as diet comprising 2/3 dietary components based on an FFQ on frequency 

(non-quantitative FFQ): fruits and vegetables every day; fish ≥2 times/week; and soft drinks ≤2 

times/week.25,26  

 

The total number of ideal health behaviors was calculated as the sum of parental scores on smoking, 

BMI, physical activity and diet. In two-parent families, each parent contributed separately so that scales 

of smoking, BMI and physical activity ranged from 0 to 2 (0 – non-ideal behavior in both parents, 1 – 

ideal behavior in only one parent, 2 – ideal behavior in both parents).17 Diet was assessed on a two-

point scale (0 – non-ideal family diet, 2 – ideal family diet). The total number of parental ideal health 

behaviors ranged thus from 0 to 8. 

 

Participant SEP. Data on SEP was collected from participant self-reports at three follow-ups in 2001, 

2007 and 2011 (except income only in 2007 and 2011). Educational attainment (highest level of 



 7 

educational attendance or completed education) was used as the primary measure of SEP, categorized 

in four ascending groups: primary education, secondary education, Bachelor’s degree program or 

equivalent; Master’s degree program or higher. Gross annual income was measured on a 7-point scale 

ranging from 0 (0-10 000 EUR) to 6 (>60 000 EUR). Occupational status was classified into manual, 

lower non-manual and higher non-manual (0/1/2) according to the classification of Statistics Finland. 

 

Parental SEP. Data on parental SEP was collected via parents’ self-reports at study inception in 1980. 

Parental educational attainment (measured as completed years of schooling) was used as the primary 

measure of parental SEP, categorized into four ascending groups: ≤9 years; 10-12 years; 13-15 years; 

>15 years. In two-parent families, data from the more educated parent was used, and we also examined 

mother’s and father’s educational attainment separately. Parental income was measured as the previous 

year’s household gross income in Finnish marks on a 7-point scale ranging from 0 (0-25 000 FIM) to 6 

(>100 000 FIM) in 1980 (1 FIM in 1979 corresponds to ca 0.56 EUR in 2019). Parental occupational 

status was classified into manual, lower non-manual, higher non-manual according to the classification 

of Statistics Finland. In two-parent families, data from parent with higher occupational status was used.  

 

Potential confounders. All analyses were adjusted for offspring sex, birth year, age and parental 

education due to established associations of childhood socioeconomic environment with parental and 

offspring health behaviors and offspring adulthood SEP.27–29  

 

Statistical analyses  

We used random-intercept multilevel ordinal logistic regression to assess the intergenerational 

associations between parental ideal health behaviors and offspring ideal health behaviors using the 

meologit command in Stata. Offspring health behaviors were measured three times (in 2001, 2007 and 
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2011) so that each participant could contribute one, two or three person-observations to the multilevel 

dataset (n=1475 in 2001, n=1373 in 2007, n=1022 in 2011). We examined the associations of parental 

ideal health behaviors with offspring ideal behaviors adjusting for sex, birth year, age, parental 

education and an interaction term between single-parenthood and parental health behaviors to account 

for the lower total number of parental health behaviors in single-parent families. We illustrated these 

results by calculating predicted probabilities of offspring having three or four ideal behaviors (vs 

fewer) at the 10th and 90th percentile cutoff points of the number of parental ideal health behaviors (i.e. 

at values 1 and 6). Also, we separately evaluated the associations of both mother’s and father’s health 

behaviors with offspring health behaviors in mutually adjusted models. To assess whether the 

intergenerational associations differed across levels of SEP, we conducted a test for the linear 

component of trend by including an interaction term between the number of parental ideal health 

behaviors and SEP in the adjusted models that also included the main effects of parental ideal health 

behaviors and SEP. These tests for linear trend were conducted in separate models for offspring and 

parental SEP. Similarly to offspring health behaviors, offspring SEP was measured in 2001, 2007 and 

2011 (except income measured in 2007 and 2011). To illustrate the interaction effects, we plotted the 

odds ratios (OR) for the associations between parental ideal health behaviors and offspring ideal 

behaviors stratified on levels of SEP. In these models, educational attainment was used as a primary 

measure of SEP because it remains relatively stable over time and is an indicator of SEP that is strongly 

associated with health behaviors and cardiovascular outcomes.16,30,31 In addition, we separately 

evaluated the intergenerational associations of health behaviors across mother’s and father’s 

educational attainment in mutually adjusted models and compared these interaction effects using the 

Wald test. We also ran the interaction models using income and occupational status as indicators of 

SEP.   
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We conducted additional analyses evaluating the relationship between the number of parental ideal 

health behaviors and the number of ideal behaviors among offspring modeled as a continuous linear 

outcome. For these analyses, we used random-intercept linear multilevel regression using the xtreg 

command in Stata and plotted the marginal linear predictions for the number of offspring ideal health 

behaviors at quintiles of parental health behaviors across different levels of SEP. As a sensitivity 

analysis, we repeated all analyses with a restricted sample that only comprised two-parent families.  

 

Offspring having four ideal behaviors (vs zero) and higher SEP had smaller attrition in each 

consecutive follow-up in adulthood. Attrition across follow-ups in 2001, 2007 and 2011 was also 

associated with parental SEP except income, and with parental smoking and BMI (see Supplemental 

Material Tables 2-3). To account for selective attrition, we used pattern mixture modeling.32 We 

adjusted all analyses for an attrition indicator expressing the number of times a participant did not 

contribute to the analysis during the adulthood follow-ups in 2001, 2007 and 2011. 

 

All analyses were conducted with Stata 13.1 (StataCorp, LP, College Station, TX, USA).  
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RESULTS 

Supplemental Material Tables 4-5 show the characteristics of participants and their parents. Among 

participants, there were 1021 (55.0%) women. In 2001, mean age was 31.1 (SD, 5.0), and participants 

met an average of 2.0 (1.1) ideal health behaviors. Distributions of all health behaviors among parents 

and offspring are presented in Supplemental Material, Table 6. Repeated measurements of health 

behaviors and indicators of SEP were strongly or moderately correlated over the follow-up (see 

Supplemental Material Table 7). 

 

In multilevel ordinal logistic regression models adjusted for the attrition indicator, offspring sex, birth 

year, age, parental education and the interaction between single-parenthood and parental health 

behaviors, parental ideal health behaviors were associated with ideal behaviors among offspring 

(OR=1.28 for each additional ideal behavior among offspring, 95% CI: 1.17, 1.39). Predicted 

probabilities of offspring having three or four ideal behaviors (vs fewer) were 11.0% at the 10th 

percentile and 27.1% at the 90th percentile of parental ideal behaviors. The intergenerational 

associations of ideal health behaviors were of similar magnitude between both mothers and offspring 

(OR=1.30, 95% CI: 1.10,1.52) and fathers and offspring (OR=1.25, 95% CI: 1.09, 1.45). 

Intergenerational associations of each behavior separately are presented in Supplemental Material, 

Table 8. 

 

The odds ratios for the associations between parental ideal behaviors and offspring ideal behaviors 

were greater for offspring with higher educational attainment (Figure 1) or whose parents had higher 

educational attainment (Figure 2) than for those with lower educational attainment (p for 

interaction=0.02 (offspring education), p for interaction=0.01 (parental education)). Furthermore, the 

differences in intergenerational associations across both mother’s and father’s educational attainment 
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were similar (pWald heterogeneity=0.45). The association between parental ideal health behaviors and 

offspring health behaviors did not vary across levels of offspring income (Figure 1, p for 

interaction=0.37), but seemed to be stronger at higher levels of parental income (Figure 2, p for 

interaction=0.06). The association of parental health behaviors with offspring health behaviors was also 

stronger among offspring with higher occupational status (Figure 1, p for interaction=0.08). However, 

this trend was not consistently apparent with parental occupational status (Figure 2, p for 

interaction=0.21). 

 

(Figures 1 and 2) 

 

Similarly, in linear multilevel regression each one-unit increase in parental ideal health behaviors 

(equivalent to one additional ideal behavior in either parent) was associated with 0.08 (95% CI: 0.05, 

0.11) units higher ideal behaviors among offspring after adjustments. These intergenerational 

associations were also greater among offspring with higher educational attainment (p for 

interaction=0.02) or whose parents had higher educational attainment (p for interaction=0.007) (Figure 

3). Likewise, the intergenerational associations tended to be greater at higher levels of parental income 

(p for interaction=0.05) and offspring occupational status (p for interaction=0.07), but they did not 

differ across levels of offspring income (p for interaction=0.34) or parental occupational status (p for 

interaction=0.15).  

 

(Figure 3) 

 

All results were similar in analyses restricting the study population to participants from two-parent 

families (n=1670).   
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DISCUSSION 

In this prospective intergenerational cohort study, higher number of ideal health behaviors among 

parents was associated with higher number of ideal behaviors among their adult offspring assessed over 

two decades later. Furthermore, the intergenerational associations of ideal behaviors between parents 

and offspring were greater for participants with higher own or parental educational attainment. 

Although findings with two other indicators of SEP showed a less consistent pattern of interaction, we 

also observed greater intergenerational associations at higher levels of parental income and offspring 

occupational status. 

 

Several studies have demonstrated associations of parental health behaviors with offspring health 

behaviors,5–8,10 most of them focusing on single behavioral risk markers. Health behaviors are often 

clustered within people and studies have shown that the simultaneous presence of several healthy 

behaviors is relevant to cardiovascular outcomes.2,3 By examining simultaneously a set of health 

behaviors, we were able to account for this clustering of behaviors within individuals and assess the 

intergenerational associations of an overall behavioral risk of cardiovascular disease. 

 

Few previous studies have evaluated the role of SEP in influencing intergenerational patterns of health 

behaviors and the results are not conclusive.7,22,23 A study in the National Longitudinal Survey of 

Youth reported greater intergenerational persistence of high BMI among participants with higher 

parental educational attainment.23 Another study using three nationally representative US samples 

observed no interaction effects with education when examining intergenerational associations of 

BMI.22 By contrast, Næss et al. (2016) reported weaker associations of parental overweight with 

offspring BMI in strata of higher parental education in a Norwegian cohort.7 Similarly, in our data, 
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Serlachius et al. (2016) showed that social support in adulthood was protective against the 

intergenerational risk for higher BMI.33  

 

We found evidence to support our hypothesis that higher levels of educational attainment – in parents 

and their offspring – strengthen the protective intergenerational associations. A corresponding pattern 

of interaction emerged also with parental income and offspring occupational status, but not with 

offspring income and parental occupational status. Higher educational attainment has been associated 

with greater human capital, effective agency and sense of personal control, more extensive health-

related knowledge and better psychological capability to act on this knowledge.16,19 Such factors may 

be particularly important to an individual’s ability to promote and maintain healthy behaviors.16 The 

most consistent pattern of interaction observed with education also likely reflects education remaining 

most stable over time of the indicators of SEP we assessed.  

 

In general, higher SEP may involve financial access to healthy lifestyles and residence in 

neighborhoods promoting healthy behavioral options, more social support and less environmental 

stress.15,28,34 Parental socioeconomic advantage can thus help create a developmental environment 

supporting optimal behaviors that has a lasting influence on offspring health behaviors, and also reduce 

the chance of parents passing on their non-ideal behaviors to their offspring. Attaining higher SEP in 

adulthood, in turn, can provide people with more opportunities to sustain lifestyles adopted earlier in 

life. Higher SEP may also enhance a person’s capability to access and use heath information.16,19 

Healthy behaviors of parents are one source of health promotion and people with higher SEP may more 

likely adhere to such examples. Finally, the intergenerational associations of health behaviors may 

involve genetic determinants. Our design was not genetically informative, but our findings may reflect 
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higher SEP strengthening protective genetic associations. Such gene-environment interaction effects 

have been recently suggested by studies assessing the genetic risk for higher BMI.35,36 

 

This study has limitations. Our data is from a long-standing cohort study where loss to follow-up is 

inevitable. Although we used pattern mixture modeling to account for selective attrition, attrition might 

have biased the observed associations. Like any observational study, we cannot rule out the possibility 

of unmeasured or residual confounding. However, we controlled for a set of potential confounders that 

were selected a priori based on their known or hypothesized relationships to the relevant exposures, 

outcomes and other covariates. The adult FFQs used in this study have been validated in the Finnish 

population13,37 and the dietary measures in childhood and adulthood have been associated with 

cardiovascular risk factors and outcomes.38,39 Still, dietary intake could be incorrectly estimated due to 

assumptions of the food composition database or reporting bias. Self-reported measures of physical 

activity are potentially subject to reporting bias, however, the physical activity questionnaire used in 

this study has been shown to have acceptable convergent validity against objectively assessed 

pedometric data among Finnish adults.40 The study participants were a cohort of predominantly white, 

ethnically homogeneous people residing in Finland, which may limit the generalizability of our results. 

The strengths of our study include repeated measurement of health behaviors and SEP in adulthood and 

prospective assessment of parental SEP and health behaviors in 1980. We obtained similar results from 

linear and ordinal logistic analyses, indicating that our findings were robust and not contingent on 

analytical approach.  

 

In conclusion, we observed that parents’ ideal health behaviors were associated with ideal behaviors of 

their adult offspring. These intergenerational associations were greater among those with higher 

socioeconomic position in childhood or adulthood, suggesting that socioeconomic advantage 
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strengthens the intergenerational continuity of ideal health behaviors. Intergenerational associations of 

health behaviors represent one mechanism explaining long-term trends in population cardiovascular 

health, and our results suggest upward social mobility may help counteract the continuity of behavioral 

risk factors occurring across generations. Further work is needed to evaluate these associations in other 

populations, elucidate underlying mechanisms and assess the relevance of these findings to 

cardiovascular health promotion.  
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Figure 1. Odds ratios for associations of parental ideal health behaviors with ideal health behaviors 

among offspring stratified by offspring SEP in the Cardiovascular Risk in Young Finns Study 

 

Abbreviations: SEP, socioeconomic position; BA, Bachelor’s degree; MA, Master’s degree; EUR, 

euro. 

Adjusted for the attrition indicator, sex, birth year, age, parental educational attainment and the 

interaction effect between the number of parental health behaviors and single-parenthood. Horizontal 

lines represent the 95% confidence intervals.  
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Figure 2. Odds ratios for associations of parental ideal health behaviors with ideal health behaviors 

among offspring stratified by parental SEP in the Cardiovascular Risk in Young Finns Study 

 

Abbreviations: SEP, socioeconomic position; FIM, Finnish mark. 

Adjusted for the attrition indicator, sex, birth year, age and the interaction effect between the number of 

parental health behaviors and single-parenthood. Horizontal lines represent the 95% confidence 

intervals. Parental income measured as household gross income (FIM) in 1979.  
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Figure 3. Mean number of offspring ideal health behaviors associated with parental health behaviors at 

different levels of A) offspring and B) parental educational attainment in the Cardiovascular Risk in 

Young Finns Study 

 

Abbreviations: BA, Bachelor’s degree; MA, Master’s degree.  

Adjusted for the attrition indicator, sex, birth year, age and the interaction effect between the number of 

parental health behaviors and single-parenthood. Second panel additionally adjusted for parental 

educational attainment. Vertical lines represent the 95% confidence intervals.  
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Supplemental table 1. Measurement times for parental and offspring variables  
       
  1980 2001 2007 2011   
Parental measurements       
Health behaviors x      
Education x      
Income x      
Occupation x      
       
Offspring measurementsa       
Health behaviors  x x x   
Education  x x x   
Income   x x   
Occupation   x x x   

 
aEach participant could contribute one, two or three person-observations to the  
multilevel dataset (n=1475 in 2001, n=1373 in 2007, n=1022 in 2011). 
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Supplemental table 2. Associations of offspring ideal health behaviors and socioeconomic 
position with attrition in consecutive follow-ups 
        
  OR          95% CI        p    
Non-smoking 0.52 0.40 0.66 0.000    
BMI < 25 kg/m2 0.95 0.75 1.22 0.696    
Ideal physical activity 0.80 0.65 0.99 0.039    
Ideal diet 0.60 0.41 0.89 0.011    
Total number of ideal  
health behaviors        

0 (Ref) 1.00 . . .    
1 1.44 0.62 3.31 0.396    
2 0.75 0.32 1.79 0.520    
3 0.55 0.22 1.41 0.214    
4 0.29 0.08 1.01 0.052    

Educational attainment 0.70 0.62 0.79 0.000    
Incomea 0.92 0.87 0.98 0.010    
Occupational status  0.86 0.73 1.01 0.064    
    

Abbreviations: OR, odds ratio, CI, confidence interval, BMI, body mass index 
All estimates are sex- and age-adjusted estimates from random-intercept multilevel logistic 
regression models.  
Attrition is a time-varying outcome assessed in 2007 and 2011. 
All exposures are time-varying exposures measured in 2001 and 2007 unless otherwise noted. 
aBased on simple logistic regression regressing attrition in 2011 on income in 2007.  
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Supplemental table 3. Associations of parental ideal health behaviors and socioeconomic 
position with attrition across follow-ups in 2001, 2007 and 2011 
       
  OR 95% CI p   
Non-smoking 0.54 0.46 0.64 0.000   
BMI < 25 kg/m2 0.85 0.71 1.01 0.065   
Ideal physical activity 0.85 0.69 1.05 0.126   
Ideal diet 0.91 0.71 1.15 0.423   
Total number of ideal  
health behaviors 0.94 0.89 1.00 0.051   
Educational attainment 0.62 0.54 0.71 0.000   
Income 0.95 0.86 1.04 0.273   
Occupation 0.68 0.58 0.81 0.000   

 
Abbreviations: OR, odds ratio; CI, confidence interval; BMI, body mass index 
Total number of parental ideal health behaviors is a continuous exposure ranging from 0 to 8. 
All estimates are unadjusted estimates from random-intercept multilevel logistic regression models. 
Attrition across 2001, 2007 and 2011 is a time-varying outcome. 
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Supplemental table 4. Characteristics of Parents of 1856 Participants in the 
Cardiovascular Risk in Young Finns Study 
    Mean (SD) N[%] 
Parental educational attainment (years) in 1980 10.9 (3.7)  
Household gross income in 1979 (FIM) 4.0 (1.8)  
 ≤25000  223 [12.3%] 
 25001-35000   198 [10.9%] 
 35001-45000  283 [15.6%] 
 45001-55000  283 [15.6%] 
 55001-75000  405 [22.4%] 
 75001-100000  271 [15.0%] 
 >100000  149 [8.2%] 

Parental occupational status in 1980   
 Manual  667 [36.4%] 
 Lower non-manual  809 [44.2%] 
 Higher non-manual  355 [19.4%] 

Number of parental ideal health behaviorsa 3.3 (1.6)   
 
Abbreviations: SD, standard deviation; FIM, Finnish mark. 
N=1856 persons (3870 person-observations across three study phases).  
aThe number of parental ideal health behaviors ranges from 0 to 8. 
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Supplemental table 5. Characteristics of 1856 Participants in the Cardiovascular Risk in 
Young Finns Study   
    Mean (SD)              N[%]a   
Sex (female)   1021 [55.0%]   
Age in 2001  31.1 (5.0)    
Single-parent family   186 [10.0%]   
Study phases with missing data     
 None  1176 [63.4%]   
 1  451 [24.3%   
 2  229 [12.3%]   
Offspring education in 2001  1.8 (0.9)    
 Primary 

 
90 [6.1%]   

 Secondary 
 

534 [36.2%]   
 BA   419 [28.4%]   
 MA or higher  432 [29.3%]   
Offspring gross income in 2007 (EUR) 3.5 (1.4)    
 ≤10000  96 [7.3%]   
 10001-20000  185 [14.0%]   
 20001-30000  481 [36.3%]   
 30001-40000  291 [22.0%]   
 40001-50000  141 [10.6%]   
 50001-60000  61 [4.6%]   
 >60000  70 [5.3%]   
Offspring occupational status in 2001     
 Manual  358 [26.9%]   
 Lower non-manual  588 [44.1%]   
 Higher non-manual  387 [29.0%]   
Number of offspring ideal health behaviors in 2001b 2.0 (1.1)     
 
Abbreviations: SD, standard deviation; EUR, euro; BA, Bachelor's degree; MA, Master's degree. 
N=1856 persons (3870 person-observations across three study phases).    
Time-varying data calculated at the follow-up baseline in 2001 (n=1475), except for income in 
2007 (n=1373). 
aNot all numbers in time-varying data add up to 1475 or 1373 due to missingness (missing income 
in 2007 n=48, missing occupational status in 2001=142). Of the 1856 participants, 320 and 108 
did not contribute to the analysis with offspring income and occupational status due to missingness 
in 2001, 2007 and 2011, and 44 and 25 did not contribute to the analysis with parental income and 
parental occupational status due to missingness in 1980. 
bThe number of offspring ideal health behaviors ranges from 0 to 4.   
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Supplemental table 6. Distributions of ideal behaviors among parents and offspring in the Cardiovascular Risk in Young Finns Study 
       
Parents in 1980   N [%]   Offspring across the follow-up    N [%] 
Non-smoking Neither parent 293 [15.8%]  Non-smoking 2001 991 [67.2%] 

 One parent 678 [36.5%]   2007 1010 [73.6%] 
 Both parents 885 [47.7.%]   2011 825 [80.7%] 

BMI < 25 kg/m2 Neither parent 358 [19.3%]  BMI < 25 kg/m2 2001 841 [57.0%] 
 One parent 900 [48.5%]   2007 641 [46.7%] 
 Both parents 598 [32.2%]   2011 462 [45.2%] 

Ideal physical activity Neither parent 1321 [71.2%]  Ideal physical activity 2001 807 [54.7%] 
 One parent 410 [22.1%]   2007 721 [52.5%] 
 Both parents 125 [6.7%]   2011 609 [59.6%] 

Ideal dieta No 1412 [76.1%]  Ideal dietb 2001 360 [24.4%] 
 Yes 444 [23.9%]   2007 87 [6.3%] 
     2011 61 [6.0%] 

Total number of ideal health behaviors  0 35 [1.9%]  Total number of ideal health behaviors at  0 104 [7.1%] 
in 1980 1 183 [9.9%]  the follow-up baseline in 2001 1 384 [26.0%] 

 2 430 [23.2%]   2 479 [32.5%] 
 3 441 [23.8%]   3 375 [25.4%] 
 4 366 [19.7%]   4 133 [9.0%] 
 5 218 [11.8%]     

 6 125 [6.7%]     
 7 42 [2.3%]     

  8 16 [0.9%]     
         

aOffspring diet in 1986 was used as a proxy for family food environment. 
bThe criterion for ideal diet was different in 2001 (2/3 ideal components) and 2007/2011 (4/5 ideal components) due to differences in 
measurement. 
The eligible sample included 1856 individuals. N differs across adult follow-ups due to available data (n=1475 in 2001, n=1373 in 2007 and 
n=1022 in 2011). 
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Supplemental table 7. Intraclass correlations for the repeated measurements of offspring health 
behaviors and socioeconomic position across 2001, 2007 and 2011 
  ICC 
Non-smoking 0.94 
BMI < 25 kg/m2 0.84 
Ideal physical activity 0.49 
Ideal dieta 0.56 
Total number of ideal health behaviors 0.56 
Educational attainment 0.85 
Incomeb 0.76 
Occupational status  0.78 
 
Abbreviations: ICC, intraclass correlation, BMI, body mass index 
Based on multilevel logistic and linear regression models. 
aICC for diet calculated based on measurements in 2007 and 2011 due to a difference in scale in 
2001 measurement.  
bICC for income based on measurements in 2007 and 2011. 
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Supplemental table 8. Predicted probabilities of each ideal behavior among offspring by 
parental ideal behavior  
     
 Number of parents with ideal behavior  
  0 1 2 OR 
Non-smoking 62.3 % 71.1 % 78.5 % 1.54 (1.34, 1.77) 
BMI < 25 kg/m2 36.7 % 47.4 % 58.4 % 1.64 (1.44, 1.88) 
Ideal physical activity 53.4 % 57.1 % 60.7 % 1.21 (1.06, 1.38) 
Ideal dieta 10.4 % 14.4 %        - 1.53 (1.22, 1.93) 
 
Abbreviations: BMI, body mass index    
aOffspring diet in 1986 used as a proxy for family food environment (ideal vs non-ideal). 
All predicted probabilities are from population-averaged random-intercept multilevel logistic 
regression models. 
     

 


