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Abstract

Introduction—Substantial research has been dedicated to understanding the reasons for the
dramatic rise in obesity rates in the U.S. in the last two decades. Animal studies and epidemiologic
studies in children have suggested that air pollution might contribute to weight gain. This study
investigates the association between ambient air pollution and weight gain over 16 years of follow-
up (1995-2011) in a large cohort of African American women in the U.S.

Methods—This study assessed associations of fine particulate matter, ozone, and nitrogen
dioxide with weight gain using a linear random effects model. All analyses were conducted in
2015.

Results—There was no statistically significant association between weight change and fine
particulate matter (average weight change over 16 years per interquartile range [2.9 ug/m?], 0.12
kg; 95% CI=-0.10, 0.35) and ozone (0.16 kg per interquartile range [6.7 ppb]; 95% Cl=-0.11,
0.43). There was a small decrease in weight associated with nitrogen dioxide (—0.50 per
interquartile range [9.7 ppb]; 95% Cl=-0.77, -0.23).

Conclusions—The results do not provide support for an association of air pollution with weight
gain in African American adult women.
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Introduction

Methods

Extensive research has focused on understanding the reasons for the substantial rise in U.S.
obesity rates in the last several decades. Changes in energy intake and physical activity!
have been identified as important causes.

Animal studies and epidemiologic studies in children have suggested that air pollution might
be related to weight gain and obesity. Mouse models have shown an association of exposure
to fine particulate matter (PM 5)4= and benzo[a]pyrene’ with metabolic dysfunction,
including insulin resistance, inflammation, and central adiposity. Mice exposed to diesel
exhaust prenatally had greater weight gain in adulthood.8

Increased prenatal exposure to polycyclic aromatic hydrocarbons was associated with higher
BMI at age 5 years.? Several other studies in children and adolescents also suggest an effect
of air pollution on BMI.19 A cross-sectional study of total urinary polycyclic aromatic
hydrocarbon metabolites in National Health and Nutrition Examination Survey participants
aged 6-19 years found positive associations between polycyclic aromatic hydrocarbon levels
and BMI, waist circumference, and obesity.11 In two longitudinal cohorts of children in
southern California, higher traffic densityl? and near-roadway pollutionl3 were associated
with higher BMI at age 18 years. In children enrolled in kindergarten or first grade in
southern California, traffic pollution was associated with a 0.4-unit increase in annual BMI
in those with the highest exposure relative to the lowest exposure.1* The effect decreased as
children neared adolescence. A small cross-sectional study of adults in Boston!® found an
association between serum leptin levels, a correlate with body fat content, and black carbon
levels.

No epidemiologic studies of the relation of air pollution and weight have been conducted
among adults.

The present analyses assess the association of levels of PM, s, nitrous dioxide (NO,), and
ozone (O3) with weight gain over 16 years of follow-up in the Black Women’s Health Study
(BWHS), a prospective study of African American women from across the U.S. Previous
BWHS studies found weight gain to be inversely associated with eating more fruits and
vegetables and positively associated with eating more meat and fried foods,16 lower levels of
parental education and current education,” living in less dense versus more dense
neighborhoods, 18 living in disadvantaged neighborhoods relative to wealthier
neighborhoods,? and reporting more experiences of racism.2°

Study Population

The BWHS was established in 1995, when 59,000 black women aged 21-69 years were
recruited mainly from subscribers to Essence magazine, a general readership magazine
targeted to black women.2! The baseline questionnaire elicited information on demographic
and lifestyle factors, reproductive history, and medical conditions. The cohort is followed
biennially with mailed and web-based health questionnaires. Follow-up of the original
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cohort is complete for 88% of the potential person years through eight questionnaire cycles.
The study protocol was approved by the IRB of Boston University School of Medicine.
Participants indicate consent by completing and returning the questionnaires.

The present analyses included data from the baseline questionnaire (1995) and eight
subsequent follow-up cycles (1997-2011). Women were excluded at baseline from the
analytic cohort if they were aged >55 years (/7=5,715), did not live in any of 56 metropolitan
areas in the U.S. (17=5,302), had a history of cancer at baseline or during follow-up
(rm=5,249), reported baseline weight <80 pounds (36.32 kg) or >300 pounds (227 kg)
(m7=539), had a history of gastric bypass surgery (asked in 1999, 7=181), had no follow-up
(rm=456), or had no pollutant data (/7=5,458). Women were censored when they reached age
55 years (/7=31,184 observations over follow-up), to limit follow-up to the ages at which
most weight gain occurs in the BWHS.16 Women were excluded from a cycle if they had
reported giving birth within the past 2 years (/=7,612 follow-up observations), were missing
information on SES (/7=6484), or did not provide information on their weight (7=67,850
follow-up observations). Overall, the 38,374 women contributed 144,580 observations over
the 16-year period, with a median of four observations per woman (range, 1-8). Women
excluded because they did not live in the 56 metro areas did not differ from the included
women in terms of mean age, BMI, or prevalence of diabetes or hypertension at baseline.

Height, weight, and weight at age 18 years were reported at baseline and weight was
updated on all follow-up questionnaires. A validation study among 115 participants found
the Spearman correlation coefficient for self-reported weight (176 pounds) and of
technician-measured weight (181 pounds) was 0.97 (p<0.001), and for self-reported height
(64.4 inches) and technician-measured height (64.0 inches) was 0.93 (p<0.001).22 Smoking
history, alcohol consumption, parity, menopausal status, and hours/week spent in vigorous
exercise (ascertained with: On average, during the past year, how many hours each week did
you spend in vigorous activity, such as basketball, swimming, running, aerobics?) were
obtained at baseline and updated on follow-up questionnaires. In 1995 and 2001, dietary
data were obtained with a modification of the short form Block—National Cancer Institute
food frequency questionnaire.23 Factor analysis of 35 food groups identified two dietary
patterns: high intake of vegetables and fruit and high intake of meat and fried food.16
Information was also obtained on household income (2003), educational attainment (1995,
2003), and perceptions and experiences of racism (1997) adapted from an instrument
developed by Williams et al.2* Two summary racism variables were created, an everyday
racism score based on responses to five questions (e.g., How often do people act as if they
think you are not intelligent?), and a lifetime racism score based on three questions about
discrimination on the job, in housing, and by police.20

Residential addresses to which questionnaires were mailed from 1995 to 2009 were
geocoded and linked to U.S. Census data at the block group level. A neighborhood SES
score was created using factor analysis of seven Census variables (median household
income; median housing value; percentage of households receiving interest, dividend, or net
rental income; percentage of adults aged >25 years that completed college; percentage of
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families with children headed by a single woman; percentage of population living below the
poverty line; and percentage African American), with higher scores indicating higher
neighborhood SES.

Levels of PM,, 5 at participants’ residential locations for 1999-2008 were estimated using a
two-stage modeling strategy that incorporated land use regression (LUR) and Bayesian
Maximum Entropy approaches.2> Models with PM, 5 measurements were developed from
the Environmental Protection Agency’s Air Quality System of 1,464 monitoring locations.
LUR was used to construct a deterministic model that identified various measures of traffic,
land use, and population as fixed predictors and then applied Bayesian Maximum Entropy
methods to the set of monthly spatiotemporal residuals from the LUR model. Cross-
validation based on leave-out samples of about 10% showed strong agreement between
observed and predicted PM; 5 levels (£2=0.79). Annual NO, levels at BWHS participant
residential locations at the block group level for 2000-2010 were estimated using a LUR
model that incorporated fixed-site ambient NO, monitoring station data, satellite-derived
estimates of ground-level NO, concentrations, and satellite- and ground-based land use data
sets.26 The LUR model was developed using measured annual-average concentrations at 369
monitoring stations and from 81,670 satellite-derived ground-level NO, estimates. The &2
comparing measured with predicted NO> levels was 0.80. Ozone levels for the years 2007—
2008 were estimated using the Environmental Protection Agency Models-3/Community
Multiscale Air Quality model with a resolution of 12 km.2” Estimates are made at the
centroid of each Census tract in the coterminous U.S. Daily estimates for 8-hour maximum
levels were compiled into annual average of daily peak concentrations. Validation analyses
suggested that the model predicted ambient ozone concentrations well.28 For example,
correlations with held-out locations for daily predictions ranged from 0.61 to 0.86 at three
sites in the eastern U.S.

For each pollutant, any given location was assigned the average of all available values for
that location (i.e., 1999-2008 for PM> 5). At each questionnaire cycle, women were assigned
the average pollutant value associated with the one residential address where they were
living during that cycle. A sensitivity analysis considered an exposure variable incorporating
the average pollutant values at all residential locations over follow-up and weighted by time
spent at each address.

Statistical Analysis

Linear mixed models were used to estimate weight change during each 2-year cycle. The
mixed model accounted for correlation between 2-year weight change within each individual
and between individuals nested within the 56 metro areas. Separate models were fit for each
pollutant. Regression coefficients, representing 2-year weight change, were multiplied by
eight to estimate the total weight change over the 16 years of follow-up and reported per
interquartile range (IQR). All models included baseline age, baseline height, baseline BMI
(<25, 25-30, =30) and a variable for time in 2-year intervals to control for (linear) temporal
trends. Potential confounders considered in this study were vegetable/fruit diet score, meat/
fried foods diet score in quintiles, neighborhood SES, daily and lifetime racism scores,
weight at age 18 years, vigorous exercise (<1 hour/week, 1-2 hours/week, 3—4 hours/week,
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5-6 hours/week, =7 hours/week), alcohol consumption (never, past, current), parity
(nulliparous, one birth, two births, three or more births), menopausal status (pre, post), years
since last birth (nulliparous, <5 years, 5-14 years, =15 years), income (<$25,000, $25,001-
$50,000, $50,001-$100,000, >$100,000), years of education (<12 years, 13-15 years, 16
years, =17 years), hypertension, diabetes, and smoking status (never, past, <15 cigarettes/
day, =15 cigarettes/day). Variables that changed the effect estimate of any pollutant value by
at least 10%, and thus were in the models, were menopausal status, education, smoking
status, neighborhood SES, daily racism, vigorous exercise, and weight at age 18 years.
Because similar confounders were detected for each of the three air pollutant exposures
using the 10% criteria, the final models for each pollutant included the same covariates.
Nonlinearities between each pollutant and 2-year weight change were not found.

There were no violations of the normality assumption for 2-year weight change. Missing
data were modeled as a separate category for categorical variables. Women with missing
pollutant values were not included in the analysis. Women were censored if they moved out
of the study area and when they reached age 55 years.18 Likelihood ratio tests were used to
determine if there was a significant interaction between each air pollutant and baseline BMI
in 1995 (<25, 25-30, and =30) or neighborhood SES (standardized continuous variable). A
sensitivity analysis was performed among women who did not move. Pollutant levels were
inversely correlated with neighborhood SES; models were run separately for the women in
cities where the Spearman correlation between SES and the pollutant was low (<0.3),
moderate (0.3-0.5), and high (=0.5). All analyses were conducted in 2015 using SAS,
version 9.3.

The average levels in 1995 of PM, 5, O3, and NO, were, respectively, 13.9 ug/m3, 37.5 ppb,
and 18.5 pph. At baseline, PM, 5 levels were positively associated with NO, and Os,
whereas NO, levels were inversely associated with O3 (Table 1). There was little variation in
weight at age 18 years and baseline, BMI, nonsmoking, nondrinking, low levels of exercise,
menopausal status, and perceived racism across levels of the pollutants. Nulliparity was
positively associated with PM5 5 and NO, and inversely with O3 levels. Those in the highest-
SES areas tended to have lower BMI, exercise more, be nulliparous, and have more
education.

The average weight change for women over the 16-year follow-up period was a gain of 8.8
kg (range, —67.7 to 113.5 kg) (Figure 1). As shown in Table 2, the increase in weight was
0.12 kg (95% Cl= -0.10 kg, 0.35 kg), per IQR of PM 5 (2.9 pg/m?3) and 0.16 kg (95% Cl=
-0.11 kg, 0.43 kg) per IQR of O3 (6.7 ppb). There was a small, statistically significant
decrease in weight per IQR of NO, (9.7 ppb) (-0.50 kg, 95% Cl= -0.77 kg, —0.23 kg).
Similar results were found in sensitivity analyses that used an exposure metric weighting
pollutants by the time spent at each address and that included all pollutants together.

There was no consistent pattern between weight change and pollutant exposure across BMI
or SES categories (Table 2). For example, the highest weight changes for PM, 5 were in the
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25< BMI <30 category and the highest-SES areas, whereas the greatest weight changes for
O3 and NO, were in the BMI <25 category and the lowest-SES areas.

Weight change estimates by categories of the magnitude of the correlation coefficient of
neighborhood SES and the pollutants are shown in Table 3. When there was low correlation
between SES and the pollutant, there was no significant association with weight change.
There were inverse associations between weight change and all pollutants where there was
substantial correlation between SES and the pollutant, although the association was only
significant for NO, in the middle correlation category.

Among non-movers (/7=10,307), the baseline characteristics were similar to the whole
cohort, except they were slightly older (mean age, 41 years), heavier (32% were obese), and
less likely to be nulliparous (30%) (data not shown). Weight changes were slightly greater
than in the overall cohort (Appendix Table 1). Results by BMI categories and across values
of neighborhood SES were similar to those in the overall cohort (Appendix Table 2).

Discussion

In this large prospective cohort study of African American women, exposure to PM, 5 and
O3 was not associated with 16-year weight gain. There was no consistent trend in weight
gain across categories of BMI. Observed magnitudes of 16-year weight change associated
with levels of air pollution were small: The largest gain in weight was the nonsignificant
0.45 kg (1.0 pound) per IQR of Og, and the greatest weight loss was 0.8 kg (1.7 pounds) per
IQR of NO,, both observed in the leanest women. The weight change associated with other
exposures in BWHS was more substantial. For example, different diet patterns led to
changes in weight from 1 kg (2.2 pounds) to 2 kg (4.4 pounds) over 10 years. Over just 4
years, having one child compared with no children was associated with an increase in weight
of 2.3 kg (5.1 pounds) among women who were obese at baseline.?® The magnitudes of
weight change observed in the present study were most similar to those observed for
neighborhood SES, where weight gain over 6 years among women living in neighborhoods
of lowest SES was 0.6 kg (1.32 pounds) greater than for women living in neighborhoods of
highest SES.1® Compared with the overall average weight change of 8.84 kg (19.4 pounds)
over the 16-year follow-up period, the contribution of any pollutant, if real, was very small.
However, owing to the ubiquity of air pollution exposure, even small contributions may have
public health import, especially among certain subgroups (e.g., lean women).

There was a statistically significant loss of 0.50 kg over 16 years associated with each IQR
increase in NO». This result may have occurred by chance or reveal underlying challenges in
analyses of air pollution where multiple, highly correlated attributes of an individual’s
environment can potentially play a role in the association. In cities where there is a very
small correlation between air pollution and SES, the effects of the pollutants on weight
change were small and not significant, contrasting with the significant weight loss for all
pollutants when there was a strong correlation between air pollution and SES, possibly
reflecting the complex relationships of air pollution, neighborhood SES, and associated
factors.
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In the analyses, the overall mean of air pollution estimates at a particular address was used
for that address over the entire follow-up period, accounting for spatial but not temporal
variation. Most of the variance in the pollutants levels over follow-up was spatial, not
temporal. In addition, in other analyses of PM, 5 and diabetes incidence,39 and NO, and
diabetes incidence (P Coogan, Boston University, unpublished observations, 2016), results
were similar regardless of adjustment for temporal variation in pollutant levels. Simulation
results indicate that the choice of metric for temporal adjustment is relatively robust, as long
as time-varying values are averaged.3!

Ambient pollutant levels were estimated only at each woman’s residential address, where,
on average, time—activity studies show that Americans spend on average 67% of their
time.32 There were no exposure measures based on personal monitoring devices or
information on indoor air quality. The models for PM5 5 and NO relied on government
monitoring sites, which tend to be located away from major roadways. It is therefore likely
that the models were unable to capture completely the fine-scale variation that occurs around
major roadways, resulting in underestimation on NO5 and PM,, 5 in areas of high pollution,
biasing results toward the null.

The study population is not representative of all black women in the U.S. Women with less
than a high school education, about 15% of U.S. black women,33 are under-represented in
BWHS, so results may not be generalizable to the least-educated women. The analysis was
limited to women who were aged <55 years living in metropolitan areas. Thus, the results
may not apply to women who are older, of low educational levels, and living in rural areas.

Currently, the studies showing potential biological mechanisms by which air pollution may
affect metabolism have been conducted in mice.#°> Epidemiologic evidence comes from
several studies in children. In one of the childhood studies, when the authors controlled for
many factors related to neighborhood and community structure (i.e., connectivity of the
street network, number of fast food outlets within 500 m, greenness around home, number of
active recreational programs for children and traffic density), the effect of traffic density on
attained BMI was reduced by 20% and no longer significant whereas the impact of NO
remained positive and significant.14 It is possible that the impact of air pollution on weight
gain is most prominent in children and teenagers, and has no appreciable effect in adults. In
a cross-sectional study of serum leptin levels in adults, there was a small association
between black carbon exposure and serum leptin levels, but only when one of multiple
modeling strategies was used.1®

Conclusions

In this large cohort of African American women, there was no material association between
air pollution and 16-year weight change, although there was a statistically significant, small
inverse association of NO, levels and weight change. Although associations varied over
levels of baseline BMI, neighborhood SES, and the magnitude of the correlation of
neighborhood SES and air, there was no consistent pattern. These data do not provide strong
support for an association of air pollution and weight gain in adult African American
women.
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Figure 1.
Weight change over time. Cumulative weight change for a randomly selected group of 1,000

women over the study period.
Note: A smoothing spline is fit to all of the data and shown.
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Baseline Characteristics of 28,877 Participants With Complete Baseline Data. Results Shown by First and
Fifth Quintiles of Baseline Pollutant Values and the Highest Tertile of SES

Characteristic Overall PM, 5 NO, O3 SES
Mean (SD) Q1 Q5 Q1 Q5 Q1 Q5 Third
tertile
PMj 5 (1g/m?3) 13.9 10.8 17.3 12.9 14.7 13.0 149 134
(2.3) (0.99) | (1.4) (1.9) (2.6) (1.9) (3.0) (2.5)
O3 (ppb) 375 36.9 394 40.7 34.7 319 44.2 38.0
(4.5) (52) | 61 [B3 | 42 | 14 [ (25 (4.7)
NO, (ppb) 185 150 | 214 | 100 | 281 | 245 14.7 16.7
(6.5) 48 | 67 (@3 | (@1 | G |61 (6.4)
Age, years 37.3 38.0 37.3 37.7 36.2 36.6 374 37.8
(8.6) (85 | B4 [@®3 | BN | @) [(@B2 (8.4)
Height (cm) 165.0 165.0 | 165.0 | 164.9 | 165.1 | 165.1 | 164.8 165.2
(7.0) (7.1) (6.9) (6.9) (7.1) (7.1) (6.9) (6.9)
Weight at age 18 (kg) 58.2 58.0 58.0 57.3 58.7 59.1 57.1 574
(11.3) (11.4) | (10.9) | (11.0) | (115) | (11.8) | (10.6) (10.7)
Weight in 1995 (kg) 74.7 74.9 74.0 74.1 74.2 75.0 734 725
(17.2) (17.5) | (17.1) | (16.6) | (17.4) | (17.8) | (16.6) (16.3)
Daily racism score 25(1.2) | 2.6 24 25 2.4 25 25(1.2) | 25(1.2)
(12) 112 (@2 | 12 | (12
N (%) of Participants with characteristic
BMI
<25 11,744 2,326 2,459 2,410 2,514 2,363 2,511 4,468
(40.8) (40.5) | (42.7) | (41.9) | (43.7) | (41.1) | (43.7) (47.1)
25-30 8,991 1,810 | 1,815 | 1,813 | 1,667 | 1,721 | 1,796 2,926
(31.3) (31.5) | (31.6) | (31.5) | (28.9) | (30.0) | (31.3) (30.8)
>30 8,031 1,604 | 1,479 | 1,531 | 1,579 | 1,661 | 1,438 2,095
(27.9) (27.9) | (25.7) | (26.6) | (27.4) | (28.9) | (25.0) (22.1)
Prevalent diabetes 1,058 219 204 202 204 200 204 249 (2.6)
(3.7) (3.8) (3.5) (3.5) (3.5) (3.5) (3.5)
Prevalent hypertension 5,768 1,186 | 1,128 | 1,175 1,057 | 1,095 | 1,127 1,726
(20.0) (20.6) | (19.5) | (20.3) | (18.3) | (19.0) | (19.5) (18.1)
Never smoker 18,903 3,696 | 3,935 | 4,006 | 3,700 | 3,620 | 4,081 6,519
(65.7) (64.5) | (68.3) | (69.5) | (64.3) | (63.1) | (70.9) (68.6)
Never drinker 16,513 3,203 | 3,300 | 3,465 | 3,333 | 3,163 | 3,415 5,568
(57.5) (55.9) | (57.4) | (60.3) | (58.1) | (55.3) | (59.5) (58.8)
None or <1 hr/week 12,913 2,466 | 2,535 | 2,603 | 3,019 | 2,497 | 2,559 3,807
vigorous exercise (46.3) (44.3) | (45.2) | (46.4) | (54.3) | (45.0) | (45.5) (41.1)
Nulliparous 11,667 2,105 | 2,420 | 2,100 | 2,592 | 2,572 | 2,253 4,208
(40.4) (36.6) | (41.9) | (36.4) | (45.0) | (44.7) | (39.1) (44.2)
Premenopausal 24,056 4,686 | 4,854 | 4,700 | 5,074 | 4,985 | 4,755 7,919
(89.2) (88.2) | (89.7) | (87.9) | (91.3) | (90.9) | (88.9) (89.3)
Education at least 17 6,305 1,340 | 1,201 | 1,443 | 1,151 | 1,240 | 1,233 3,015
years (21.9) (23.3) | (20.8) | (25.0) | (20.0) | (21.6) | (21.4) (31.7)
Lifetime racism, yesto all | 3,085 731 584 600 611 650 549 1,156
three questions (11.2) (13.2) | (10.6) | (10.8) | (11.1) | (11.8) | (10.0) (12.6)
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Average Weight Change Over 16 Years (1997-2011) per Interquartile Range (IQR) Increase in Pollutants”

Table 2

Average weight | PM,s, IQR=2.9 O3, IQR=6.7 ppb NO,, IQR=9.7 ppb
change (SD)b Hg/m?
Overall 8.6 (11.4) 0.12 (-0.10, 0.35) | 0.16 (-0.11, 0.43) -0.50 (-0.77, -0.23)
BMI in 1995°
BMI <25 10.0 (8.7) 0.04 (0.01, 0.08) 0.45 (0.43, 0.47) -0.77 (-0.85, -0.69)
(n=11,744)
25< BMI <30 9.6 (10.9) 0.24 (-0.21,0.68) | -0.14 (-0.67,0.38) | -0.06 (-0.58, 0.46)
(n=8,991)
BMI >30 5.5 (14.6) 0.13 (-0.31,0.57) | 0.01 (-0.51, 0.53) -0.55 (-1.06, -0.03)
(n=8,031)
. d
Neighborhood SES
At Q1 SES 10.4 (0.05) 0.07 (-0.23,0.37) | 0.34(-0.03,0.70) -0.67 (-1.04, -0.29)
Median SES 10.2 (0.09) 0.11 (-0.19, 0.41) | 0.19 (-0.19, 0.56) -0.52 (-0.90, -0.14)
At Q3 SES 10.0 (0.11) 0.16 (-0.14, 0.46) | 0.03 (-0.33, 0.40) -0.36 (-0.74, 0.01)

Note: Boldface indicates statistical significance (p<0.05).

a . . . . . . . .
All models adjusted for diet (western and prudent), menopausal status, education level, smoking status, vigorous activity, everyday racism, height,

age, neighborhood SES, weight at age 18 and time.

b, . . . . .
Weight change values for SES are calculated using a random effects model with SES as the only covariate. Model-based SEs for the estimates are
reported, rather than SDs.

c_ .. . . . .
Estimates in strata of BMI also include an interaction term for BMI and the pollutant.

dEstimates in strata of neighborhood SES also include an interaction term for neighborhood SES and the pollutants.
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Average Weight Change Over 16 Years (1997-2011) per Interquartile Range (IQR) Change in Pollutants.
Results Shown Separately for Cities With Low (<0.3), Moderate (0.3-0.5), and High (>0.5) Correlation

Table 3

Between Neighborhood SES and the Pollutants”

SES and pollutant correlation at the city level
Low: |r|<0.3 | Moderate: High: |r] >
03<|r|<05 | 05
PM, 5 0.07 (-0.19, 0.48 (-0.05, -1.04 (-2.59,
IQR=2.9 pg/m3 0.34) 101) 0.51)
m=32 cities m=17 cities m=7 cities
O3 0.38 (-0.01, 0.01(-0.43, -0.37 (-1.34,
IQR=6.7 ppm 0.78) N 0.45) N 0.60) N
m=23 cities m=21 cities m=12 cities
NO, -0.28 (-0.75, | —0.78 (-1.41, | —1.39 (-2.88,
IQR=9.7 yg/m? | 0.19) -0.16) 0.10)
m=14 cities m=23 cities m=18 cities

Note: Boldface indicates statistical significance (p<0.05).

Page 13

a . . . . . . . A
Model adjusts for diet (western and prudent), menopausal status, education level, smoking status, vigorous activity, everyday racism, lifetime
racism, height, age, neighborhood SES, weight at age 18 and time.
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