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Abstract

Green space has been associated with better health and well-being. However, most studies have 

been cross-sectional with limited long-term exposure data. Further, research is limited in what 

type of green space is beneficial for health. We conducted a longitudinal study to assess sensitive 

periods (birth, childhood or adulthood) of exposure to different types of green space in association 

with adult blood pressure and body mass index (BMI). Using longitudinal data from the New 
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England Family Study (1960–2000) and multilevel regression analysis, we examined associations 

between time-varying markers of residential exposure to green space, and adult BMI, systolic 

(SBP) and diastolic blood pressure (DBP) (N=517). We created three exposure metrics: distance, 

average area, and green space count in the neighborhood throughout the life-course. In adjusted 

models, living one mile farther away from a green space at birth was associated with a 5.6 mmHg 

higher adult SBP (95%CI: 0.7, 10.5), and 3.5 mmHg higher DBP (95%CI: 0.3, 6.8). One more 

green space in the neighborhood at birth was also associated with lower DBP (−0.2 mmHg, 

95%CI: −0.4, −0.02) in adulthood. Finally, average area of green space was not associated with 

SBP, DBP nor BMI. Analysis by type of green space suggested that parks may be more relevant 

than playgrounds, cemeteries or golf courses. Our study suggests that the perinatal period may 

be a critical time-period where living closer to green spaces may lower hypertension risk in 

adulthood, but not obesity.

Introduction

Green space has been linked to a wide range of favorable health outcomes including 

improved mental health,1 reduced blood pressure,2 better self-perceived general health,3 

lower risk of adverse pregnancy outcomes,4 and lower risk of overall and cardiovascular 

mortality.5 Exposure to natural environments or green space may benefit human health 

by reducing harm (mitigating exposures to heat, noise, and air pollution), relieving 

psychological stress, and/or promoting healthful activities such as exercise.6 These 

mechanisms may be particularly relevant in early-life since increasing physical activity 

levels is a crucial approach to control increases in childhood obesity as well as preventable 

lifestyle-related diseases, such as hypertension.7 Moreover, evidence from longitudinal 

and cross sectional studies suggests that physically active children are more likely to 

be physically active in adulthood8 and overweight/obese children are more likely to be 

overweight/obese adults.9 However, the cross-sectional nature of most prior studies on green 

space hampers the ability to identify long-term impacts and sensitive periods in which an 

exposure may have a larger association than the same exposure during other periods.10

In addition, high blood pressure (BP) and obesity are major risk factors for cardiovascular 

disease (CVD).11 Adults diagnosed as obese (Body Mass Index - BMI ≥30 kg/m2) or 

overweight (BMI=25 to 29.9 kg/m2) are at higher risk of CVD, compared with those of a 

normal weight.12 In the US, hypertension (defined as systolic blood pressure [SBP] ≥130 

mm Hg or diastolic blood pressure [DBP] ≥80 mm Hg) accounts for more CVD deaths 

than any other modifiable CVD risk factor.12 Research has shown that atherosclerosis, the 

leading cause of CVD begins in childhood and that the extent of atherosclerotic change in 

children and young adults is associated with the presence of atherosclerotic risk in adults.13 

Therefore, it is useful to study the lifelong health impacts of modifiable determinants, such 

as green space, in early stages of life where public health interventions can be implemented 

to improve cardiovascular health in adulthood.

We used longitudinal data to evaluate the association between distinct measures of 

residential exposure to green space at birth, childhood, and adulthood, and two leading 

CVD risk factors at adulthood, BP and BMI as a marker of obesity. To our knowledge, this 
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is the first longitudinal investigation of critical stages of exposure to green space across the 

life-course. Our objectives were first to assess which sensitive period (birth, childhood or 

adulthood) might have larger associations with blood pressure and body mass index, and 

second to compare three distinct measures of exposure to types of green spaces (closest 

distance, count or average area of the neighborhood green space).

METHODS

Study Population

The New England Family Study (NEFS) is a follow-up study to the National Collaborative 

Perinatal Project (NCPP). The NCPP was conducted from 1959–1966 in twelve cities 

throughout the United States. Twelve university-affiliated medical centers participated in 

this national study, two of which were in New England (Harvard Medical School and 

Brown University). The Project enrolled approximately 58,000 pregnant women, of which 

17,921 were at the Providence, Rhode Island and Boston, Massachusetts sites (United 

States) between 1959 and 1966. The study evaluated the mothers and their offspring on 12 

occasions prenatally through age 8 years. For this analysis, childhood was defined as ages 

7–8 years which was the time of the last child assessment.

Between 2005 and 2011 a total of 931 adult offspring (including 113 sibling sets) of 

NCPP participants living in New England were re-contacted and hypothesized social, 

behavioral, and biological pathways leading to adult obesity were assessed.14 Data were 

merged from two of the sub-samples that comprise NEFS: Longitudinal Effects of Aging 

Perinatal Project (LEAP) and Pathways Linking Education and Health in Middle Adulthood 

(EdHealth).14 Participants’ complete addresses were extracted from the interview files, 

as reported by their parents, from birth to childhood and subsequently later geocoded 

(assigned latitude and longitude) at each time point. We further restricted the study to 

participants with a residential address in Massachusetts or Rhode Island throughout the 

life-course (n=803) and participants with complete geographic information available for all 

three time-points: birth, childhood and adulthood (n=549). Participants missing additional 

pertinent covariates including SBP, DBP or BMI (n=22), parental socio-economic status 

(SES) (n=6), or race(n=2) were also excluded. The final analytic sample included 517 

participants (Supplemental Figure 1).

Exposure

We estimated exposure to green space based on the residential addresses at birth (mean 

age=1.60 months), childhood (mean age=7.08 years), and adulthood (mean age=44.41 

years). Green space was defined as “land that is partly or completely covered with 

grass, trees, shrubs, or other vegetation”,15 which can include undeveloped spaces, parks, 

community gardens, and cemeteries,16 and that is larger than 1 hectare.17 We created a 

historical database of green space in 1960 and 1970 by comparing historical topographic 

maps from the United States Geological Survey18 to current recreational open space data 

layers from the Massachusetts Geographic Information Systems (GIS) Department19 and 

the Rhode Island Conservation Lands Public Access,20 and assessing whether existing 

green areas were formerly present. We further classified green space as follows: (1) Parks 

Jimenez et al. Page 3

Environ Res. Author manuscript; available in PMC 2023 March 08.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



(including both undeveloped and developed parks), (2) Playgrounds, (3) Golf-courses, 

country clubs, and zoos, and (5) Cemeteries. At each time-point and for each type of green 

space, exposure to green space was evaluated by using three objective measures obtained 

through GIS methodology: distance (miles) to the closest green space, the average area 

(hectares) of green space within the neighborhood, and number of green spaces (n) within 

the neighborhood (or green space count). The distance from the participant’s address to the 

closest green space was calculated using the street network distance based on the current 

network,21 which has been shown to be more appropriate in simulating walking behavior 

than Euclidean distance22. Neighborhood was defined as the space circumscribed by a 

one-mile network buffer built around the geocoded NEFS participants at each time point. 

Average area and number of green spaces were estimated within the buffer area of each 

residential address.16,22 Although no common standard exists for buffer areas, this one-mile 

buffer was thought to be a reasonable and relevant walking distance used in past studies.22,23 

The average area considered the total area of the green space, and not just the area covered 

within the buffer.

Outcomes

The primary outcome variables were (a) systolic blood pressure (SBP), (b) diastolic blood 

pressure (DBP), and (c) body mass index (BMI) assessed at adulthood. In EdHealth 

participants, five SBP and DBP measures were obtained over one-minute intervals in 

participants seated, after 5 minutes rest, in the right arm at heart level, using automated 

blood pressure monitors (VSMedTech BpTru, Coquitlam, BC, Canada) demonstrated to 

have good validity and reliability compared with the auscultation method.24 In LEAP, three 

BP measures were assessed by certified research nurses using mercury sphygmomanometers 

in seated participants resting five minutes prior to assessment consistent, with American 

Heart Association guidelines.25 SBP and DBP for both samples (LEAP and EdHealth) were 

computed by taking the mean of the second and third blood pressure readings.26 Height and 

weight were directly assessed by trained research technicians, weight was measured using 

calibrated scales in participants in light clothing without shoes; height was assessed using 

calibrated stadiometers. BMI was calculated as weight (kg) divided by the square of the 

height (m2).

Covariates

Individual-level covariates included age, sex (male, female), and race/ethnicity (White, 

African-American, other) assessed at birth. In addition, individual SES was assessed as adult 

attained education (less than high-school, high-school, more than high-school). Parental 

SES was assessed as mother’s education (less than high-school, high-school, more than 

high-school), and father’s education (less than high-school, high-school, more than high-

school). All individual-level covariates were assessed at adulthood, except for parental SES 

which was assessed at birth. Finally, neighborhood level covariates included neighborhood 

socio-economic status (NSES) measured at the census-tract level at each of the three time 

points, as a standardized mean score of: % with less than a high school education, % 

of unemployment, and median household income.27,28 Census-tract data for NSES were 

drawn from the National Historical Geographic Information System,29 and the Bureau of the 

Census; the final variables were created as previously described.30
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Statistical analysis

We used multilevel linear regression models to assess the association between exposure 

to green space overall as well as by type of green space during the studied age periods 

(birth, childhood and adulthood), and SBP, DBP, and BMI measured in adulthood. All 

models accounted for clustering of individuals (level 1) nested within families (level 2) 

and within neighborhoods (level 3) by including random intercepts for each family and 

for each census tract. For each model and each age period, we adjusted for age, sex, race/

ethnicity, individual SES, and parental SES, as well as neighborhood SES at each time 

point, and green space and neighborhood SES in all preceding age-periods, but not in 

subsequent age periods.31 We further computed Variance Inflation Factors (VIF) to check 

for multicollinearity.

Multilevel modeling is highly flexible in terms of the inclusion of a variety of complexities 

including partially missing data and time-varying covariates.32 However, we further used 

multiple imputation by chained equations (MICE) to account for missing data of the 

covariates as a sensitivity analysis. MICE operates under the assumption that data are 

missing at random (MAR) conditional on the variables used in the imputation procedure. We 

used imputation by classification and regression trees (mice.impute.cart in R software) with 

10 iterations and 10 multiple imputations. Following published guidelines,33 imputation 

models included all model variables. Multilevel models were run across 10 imputed 

datasets (Imputed N=5797), and the pooled estimates were reported. Imputed results were 

broadly similar to those obtained using observed values; the latter are presented. Statistical 

significance was assessed at the 0.05 level. Spatial analysis was done using ArcGIS software 

version 10.4.1., data management was conducted in SAS version 9.4, and statistical analysis 

was performed in R software version 3.4.0.

RESULTS

Table 1 summarizes the characteristics of the 517 NEFS participants included in our 

analyses with complete data through 46 years. The mean age at the time of outcome 

assessment was 44.2 years. Among included participants, 76.5% were White, 17.7% were 

African-American, and 2.5% were Hispanic. About 13% of the sample had less than a 

high-school education, and parental education level was less than high-school for more than 

half of the sample.

Adult participants had a mean SBP of 117.3 mmHg (SD =16.3), DBP of 76.2 mmHg (SD 

=10.9), and BMI of 29.9 kg/m2 (SD=7.9). Descriptive characteristics of green space and 

neighborhood SES measures at the three time points showed that, on average, participants 

had five to six distinct green spaces in their neighborhoods. The overall average area of 

green space increased slightly over follow-up, and the standard deviation for childhood 

and adulthood was large due to state parks included within the neighborhood of some 

participants in our analysis. Finally, participants lived 0.4–0.5 miles from the nearest green 

space at all time-points (Table 2). The analysis by type of green space shows that while 

the average area of parks increased over follow-up, the area for playgrounds seems to 

have decreased. Participants lived 0.4–0.5 miles from the nearest park at all time-points, 

but the distance to a golf course was shorter in adulthood than at birth. Moreover, on 
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average, participants did not have golf courses or cemeteries within their neighborhoods at 

all time-points (Table 2). The correlation between residential distance to closest green space 

at birth and at childhood was 0.53, decreasing to 0.10 between birth and adulthood, and to 

0.08 between childhood and adulthood. The correlation between count of green spaces in 

the neighborhood at birth and at childhood was 0.72, decreasing to 0.44 at adulthood, and 

to 0.52 between childhood and adulthood. Lastly, the correlation between average area was 

close to null for all combination of time-points.

The results of the multilevel models for exposure to green space overall at each studied 

time-point for SBP, DBP and BMI are presented in Figures 1–2, and the results by type 

of green space at each time-point are presented in Figures 3–4. Results for SBP suggested 

that living one mile farther from a green space at birth was associated with an increase of 

5.6 mmHg (95%CI: 0.7, 10.5) (Figure 1A). Results for count of green space and average 

area of green space showed no significant associations with SBP. The analysis by type 

of green space suggested that living one mile farther from a park at birth was associated 

with an increase of 1.5 mmHg (95%CI: 0.2, 2.95), and that living one mile farther from a 

golf course at birth was associated with an increase of 0.4 mmHg (95%CI: 0, 0.7) (Figure 

3A). Distance to playgrounds, and cemeteries showed no significant associations with SBP. 

Similarly, count and average area of parks, playgrounds golf courses and cemeteries at all 

time-points were not associated to SBP.

Results for DBP suggested that living one mile farther from a green space at birth was 

associated with an increase of 3.5 mmHg (95%CI: 0.3, 6.8), and that having one more green 

space at birth was associated with a decrease of −0.2 mmHg (95%CI: −0.4, −0.02) (Figure 

1B). Results for the association of DBP and average area were not significant. Analysis by 

type of green space and DBP suggested that living one mile farther from a park at birth was 

associated with an increase of 1.5 mmHg (95%CI: 0.5, 2.5), and that having one more park 

at birth was associated with a decrease of −0.1 mmHg (95%CI: −0.3, 0) (Figure 3B).

Finally, Figures 2 and 4 show that there were no significant associations identified between 

BMI at adulthood and any of the measures of exposure to green space nor by type of green 

space throughout the life-course. VIF for all models yielded scores below 3.0 (one of the 

more conservative recommended thresholds).34 Model coefficients corresponding to Figures 

1–4 are shown in Supplemental Tables 1-2.

The results from MICE for SBP and DBP suggested similar gradient patterns with distance 

to closest green space (Supplemental Figures 2A and 2B). Lastly, Supplemental Figure 3 

shows the BMI results using MICE, where no significant associations were found with any 

of the measures of exposure to green space throughout the life-course.

DISCUSSION

This multilevel regression analysis suggested that proximity to green space at birth had a 

strong association with SBP, while average area and count of green space did not have a 

significant association with SBP. Moreover, the explicit analysis by type of green space 

allowed us to identify that this effect was driven by proximity to parks. We observed similar 
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results for DBP, where proximity to green space, and more specifically to parks at birth, was 

inversely associated to DBP, count of green space also showed an inverse association but to a 

lesser extent, while average area did not show a significant association with DBP. For BMI, 

there was no observed association with any of the exposure metrics, which is a common 

finding in the literature on green space and health.

Our results on BP are similar to a study of adult twins in Belgium which found that 

among participants living at an address different from their birth address at the time of 

the measurement, only residential green space exposure in early-life was associated with 

night systolic blood pressure.35 Also, a recent study of Australian adults that used a nature 

dose framework to examine the association between the duration of exposure to nature 

and health in an urban population, and showed significantly lower odds of high blood 

pressure when reported green space visits were an average of 30 minutes or more.1 Another 

cross-sectional analysis of children from a German birth cohort showed that children living 

in areas with more green space had lower systolic and diastolic blood pressure, after 

accounting for temperature, air pollution, noise, and urbanization.36 The differences found 

in the association of green space and BP and BMI by life-course stage are unique in 

the literature. Previous studies have also found mixed associations of green space with 

different outcomes. For instance, one recent study evaluating associations between the 

duration of exposure to nature and health outcomes, found that people who made long 

visits to green spaces had lower rates of depression and high blood pressure, but not greater 

social cohesion.1 The absence of association of green space with BMI is consistent with the 

majority of the literature seeing no association between green space and BMI.6,37 This might 

be due to measurement error, cancellation of the total association due to effect modification, 

or no association of green space with BMI. Previous studies showed that BMI does not 

differentiate between fat mass and lean muscle mass or their distribution.38 Lastly, the 

unique classification of green space and their differential association with BP and BMI are 

a novel contribution to the field. Information on the composition of green spaces provides a 

better understanding of exactly what amenities or aspects of nature might influence health.37

Our results also reveal new hypotheses that warrant further attention. The relationship 

between green space and health may be mediated through a number of possible mechanisms 

including air pollution, noise and heat reduction, physical activity, and social contacts, 

among others. Some studies suggest that residential green space may be associated with 

better health during pregnancy. Specifically, higher levels of green space surrounding the 

maternal residence, have been associated with lower risk of gestational hypertension,39 

a risk factor for higher offspring SBP and DBP in adulthood, compared with offspring 

of normotensive pregnancies.40 On the other hand, higher exposure to green space at 

childhood may set health behaviors such as physical activity that can have long-term 

consequences for cardiometabolic health. For instance, a recent study of 23,043 Norwegian 

8-year-old children found that higher exposure to green space was associated with more 

leisure-time physical activity.41 Another study that evaluated green space from birth to age 

10 among 900,000+ Danish children, found that living in greener spaces during childhood 

was associated with lower risk of psychiatric disorders during adulthood.42 In adulthood, 

exposure to green spaces may be of importance in managing stress and thus in improving 

cardiometabolic health. A study of 21,832 Danish adults showed that living farther from a 
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green space was associated to higher levels of stress, and that higher frequency of visits to 

green spaces was associated to lower levels of stress.43

The prospective cohort design and long follow-up period from birth to adulthood (46-years), 

in addition to the distinctive measures of exposure to green space are strengths of this study. 

This study is among the first to investigate the impact of green space on BP and BMI. In 

addition, our examination of the theoretical model of critical periods and the methodology 

used to evaluate our research question is an improvement on the approaches used in previous 

studies.44 These methods allowed us to identify critical life stages during which higher 

exposure to green space may lower the risk of CVD. Finally, most research on green space 

has used aggregate measures (e.g. % of green space within 1km radius of residence),45 

which may mask associations with other features, such as type and quality of the green 

space.16 Our distinct metrics of exposure to green space and the classification of green 

spaces are a step further into assessing which aspects are best suited to improve and/or 

sustain long-term health benefits.16

Some limitations in this study also require discussion. First, although we adjusted for 

individual and neighborhood level characteristics, residual confounding cannot be excluded. 

Parental history of hypertension, a predictor of blood pressure of the offspring,46 for 

example, may also affect exposure to green space as a recent prospective study showed 

that health problems at baseline (high blood pressure among others) predicted subsequent 

neighborhood poverty,47 and thus, lower exposure to green space. Second, exposure 

misclassification is possible and thus results may be biased. However, any misclassification 

would likely be non-differential since the measurement errors for the outcome and the 

exposure would be independent as they come from different data sources. Classification of 

green space was an performed systematically and our team is working on further analysis to 

evaluate the differential impact of types of green space on health. Briefly, three research 

assistants worked together comparing historical topographic maps coupled with open 

space data layers to categorize green space following standardized procedures established 

beforehand. After each map was categorized, a final reviewer re-classified the green spaces 

to compare results. Third, we do not have information of workplace exposure to green 

space in adulthood (or school exposure in childhood) a possible source of measurement 

error. Fourth, we lack data on actual use of the greenspace. Fifth, we restricted the analysis 

to participants who remained in Massachusetts or Rhode Island with complete data which 

limits the internal generalizability of our results and may potentially induce selection bias. 

However, we ran sensitivity analysis using MICE (please refer to Supplemental Figures 

2-3) and results were similar. Finally, the road network may not reflect change in streets 

over the decades and thus results may be biased. However, this exposure bias would be 

non-differential since the errors in the distance measurements would be independent from 

the outcome.

These results shed light on the potential importance of exposure to green space during 

early childhood for development of elevated blood pressure in adulthood. Our finding that 

proximity to green space is associated with BP has potentially important implications for 

the design of health interventions. These findings, in complement with other related studies, 

could be taken into consideration in the future planning of green spaces in urban areas. This 
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study included distinct measures of exposure of green space and types of green spaces that 

suggested that living closer to a park may be more influential in reducing the burden of CVD 

risk in adulthood than the size or the count of any other green space in a neighborhood. 

This type of study can support ensuring wise investment in green space provisions, that 

have important potential to meet current public health challenges. In the US alone, cities 

invested over $6 billion in 2015 for the provision, management, and enhancement of public 

green spaces.1 Although research has suggested that neighborhood interventions to increase 

exposure to recreation facilities are a cost-effective means to improve health behavior, more 

information on the necessary features is fundamental, as public parks and shaded areas may 

become even more important with ongoing climate change, and further urban sprawl.48

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Research highlights

• We assessed sensitive periods of green space exposure and cardiometabolic 

health.

• Influence of types of green space on blood pressure and obesity is also 

examined.

• Proximity to parks at birth was associated with lower adult blood pressure.

• Birth may be a susceptible period for green space exposure and hypertension 

risk.

• Green space exposure across the life-course was not associated with BMI.
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Figure 1. 
Adjusted Associations between average area of green space, distance to green space and 

number of green spaces throughout the life-course with SBP (1A) and DBP (1B)b

b Each line with an estimate and confidence interval per term, represents a model fitted 

adjusted for all covariates (age, sex, race/ethnicity, individual SES, parental SES, and 

neighborhood SES at each time point), and green space and neighborhood SES in all 

preceding age-periods, but not in subsequent age periods. The X axis represents the change 

in SBP (Figure 1A) per one hectare increase (Figure 1A.A), one mile increase (Figure 
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1A.B), and one more green space in the neighborhood (Figure 1A.C) at birth, childhood, and 

adulthood, respectively with the corresponding 95% confidence intervals. Similarly, for DBP 

(Figure 1B).
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Figure 2. 
Adjusted Associations between average area of green space, distance to green space and 

number of green spaces throughout the life-course with BMIc

C Each line with an estimate and confidence interval per term, represents a model fitted 

adjusted for all covariates (age, sex, race/ethnicity, individual SES, parental SES, and 

neighborhood SES at each time point), and green space and neighborhood SES in all 

preceding age-periods, but not in subsequent age periods. The X axis represents the change 

in BMI per one hectare increase (Figure 2.A), one mile increase (Figure 2.B), and one 

more green space in the neighborhood (Figure 2.C) at birth, childhood, and adulthood, 

respectively with the corresponding 95% confidence intervals.
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Figure 3. 
Adjusted Associations between average area of green space, distance to green space and 

number of green spaces according to type of green space throughout the life-course with 

SBP (1A) and DBP (1B)d

d Each line with an estimate and confidence interval per type of green space and per term, 

represents a model fitted adjusted for all covariates (age, sex, race/ethnicity, individual SES, 

parental SES, and neighborhood SES at each time point), and the corresponding type of 

green space and neighborhood SES in all preceding age-periods, but not in subsequent age 
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periods. The X axis represents the change in SBP (Figure 3A) per one hectare increase 

(Figure 3A.A), one mile increase (Figure 3A.B), and one more green space of each type 

in the neighborhood (Figure 3A.C) at birth, childhood, and adulthood, respectively with the 

corresponding 95% confidence intervals. Similarly, for DBP (Figure 3B).
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Figure 4. 
Adjusted Associations between average area of green space, distance to green space and 

number of green spaces according to type of green space throughout the life-course with 

BMIe

e Each line with an estimate and confidence interval per type of green space and per term, 

represents a model fitted adjusted for all covariates (age, sex, race/ethnicity, individual SES, 

parental SES, and neighborhood SES at each time point), and the corresponding type of 

green space and neighborhood SES in all preceding age-periods, but not in subsequent age 

periods. The X axis represents the change in BMI per one hectare increase (Figure 4.A), 

one mile increase (Figure 4.B), and one more green space of each type in the neighborhood 

(Figure 4.C) at birth, childhood, and adulthood, respectively with the corresponding 95% 

confidence intervals.
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Table 1.

Characteristics of the analytic sample, New England Family Study (N=517).

N %

Female (%) 310 59.7

Race (%)

 White 397 76.5

 African-American 92 17.7

 Hispanic 13 2.5

 Other 17 3.3

Education level (%)

 Less than High School 68 13.1

 High-school 231 44.5

 More than High School 220 42.4

Mother’s Race

 White 403 42.4

Mother’s Education level

 Less than High School 263 50.7

 High School 183 35.3

 More than High School 73 14.1

Father’s Education level

 Less than High School 290 55.9

 High School 153 29.5

 More than High School 76 14.6

Mean SD

Age at adulthood 44.2 3.0

Body Mass Index at adulthood 29.9 7.9

Systolic Blood Pressure at adulthood 117.3 16.3

Diastolic Blood Pressure at adulthood 76.2 10.9
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Table 2.

Green space characteristics across the life-course

Birth Childhood Adulthood

Median (IQR) Median (IQR) Median (IQR)

All Green Space

 Closest Distance (mi) 0.5 (0.4) 0.5 (0.4) 0.4 (0.4)

 Area (Ha) 4.5 (7.8) 5.0 (8.3) 6.0 (9.9)

 Count (n) 5.0 (5.0) 5.0 (5.0) 6.0 (6.0)

Parks

 Closest Distance (mi) 0.4 (0.4) 0.5 (0.4) 0.4 (0.4)

 Area (Ha) 0.5 (1.3) 0.7 (1.7) 2.5 (4.5)

 Count (n) 3 (7) 3 (7) 4 (7)

Playgrounds

 Closest Distance (mi) 0.8 (0.6) 0.8 (0.6) 0.8 (0.7)

 Area (Ha) 1 (2.5) 1 (3) 0.2 (2)

 Count (n) 1 (3) 2 (3) 1 (2)

Golf courses

 Closest Distance (mi) 6.4 (5.4) 4.3 (3.4) 2.9 (3.6)

 Area (Ha) 0 (0) 0 (0) 0 (0)

 Count (n) 0 (0) 0 (0) 0 (0)

Cemeteries

 Closest Distance (mi) 1.5 (1.4) 1.6 (1.6) 1.9 (2.3)

 Area (Ha) 0 (0.7) 0 (0.7) 0 (0)

 Count (n) 0 (1) 0 (1) 0 (1)

Neighborhood Socio-Economic Status

 Income
a $27,918 (8,177) $36,305 (10,433) $47,309 (20,224)

 % Unemployed 6.1 (2.7) 4.1 (2.1) 4.3 (3.6)

 % with High School Degree or less 91.5 (13.8) 88.5 (11.2) 50.3 (15.7)

a
Please note that income from 1960s and 1970s were adjusted for inflation rates to the year 2000, and thus are reflective of dollar amount in the 

year 2000.
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