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More than 40 million immigrants reside in the
United States, 81% of whom emigrated from
Latin America or Asia.' Not only is the US
foreign-born population increasing, but also is
the proportion of immigrants who have resided
in the United States for a long period of time.
An estimated 39% of immigrants had resided
in the United States for 20 years or more as of
2010, and this proportion is projected to surpass
50% by 2030.2 This demographic shift has
important ramifications for population health and
the health service burden because, among im-
migrants, both cardiovascular disease (CVD)
risk and weight, a key CVD risk factor, tend to
increase with longer length of stay in the United
States, above and beyond the influence of age.*”
Although explanations for immigrant health
patterns often focus on how individual-level
health behaviors change across time to align
with those of the receiving US culture,’ broader
factors may also be important. For example, the
neighborhoods in which immigrants reside
may contribute to weight changes associated
with tenure in the United States. Recent immi-
grants tend to initially settle in immigrant
enclaves, neighborhoods with large numbers of
other immigrants of the same country of origin
or ethnicity (high coethnic concentration).
However, over time, many immigrants move
out of immigrant enclaves to neighborhoods
with lower proportions of other coethnics or
immigrants.® Classical sociological spatial as-
similation theory posits that this process of
residential spatial assimilation serves as one
important dimension of assimilation into the
dominant US culture.®™ Although the theory
does not explicitly state how health would be
affected, it implies changes in exposures to
neighborhood-level social and physical char-
acteristics that could influence health.
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Objectives. We investigated relations between changes in neighborhood
ethnic composition and changes in body mass index (BMI) and waist circum-
ference among Chinese and Hispanic immigrants in the United States.

Methods. We used Multi-Ethnic Study of Atherosclerosis data over a median
9-year follow-up (2000-2002 to 2010-2012) among Chinese (n=642) and His-
panic (n=784) immigrants aged 45 to 84 years at baseline. We incorporated
information about residential moves and used econometric fixed-effects models
to control for confounding by time-invariant characteristics. We characterized
neighborhood racial/ethnic composition with census tract-level percentage
Asian for Chinese participants and percentage Hispanic for Hispanic participants
(neighborhood coethnic concentration).

Results. In covariate-adjusted longitudinal fixed-effects models, results sug-
gested associations between decreasing neighborhood coethnic concentration
and increasing weight, although results were imprecise: within-person BMI in-
creases associated with an interquartile range decrease in coethnic concentration
were 0.15 kilograms per meters squared (95% confidence interval [CI] =0.00, 0.30)

not move during follow-up.

2014.302154)

Weight-related physical and social resources
in neighborhoods with large immigrant popu-
lations may differ from those with fewer im-
migrants.”"""> For example, businesses in
immigrant enclaves often provide services or
products specific to their ethnic market, in-
cluding food stores.®** Empirical findings on
whether the food environment in immigrant
enclaves is healthier than in other neighbor-
hoods are inconsistent. Higher neighborhood
proportions of Hispanic and Asian residents
have been associated with higher numbers of
convenience stores and fast-food restaurants—
sources of unhealthy foods—but also with
higher numbers of nonchain supermarkets
and grocery stores, which may contribute to
a healthier and more culturally appropriate
food environment."*'® Chinese and Hispanic

among Chinese and 0.17 kilograms per meters squared (95% Cl=-0.17, 0.51)
among Hispanic participants. Results did not differ between those who did and did

Conclusions. Residential neighborhoods may help shape chronic disease risk
among immigrants. (Am J Public Health. 2014;104:2138-2146. doi:10.2105/AJPH.

participants living in immigrant enclaves have
reported better availability of healthy food than
participants living in other neighborhoods.*®
Other aspects of the built environment that are
relevant to weight, such as how conducive to
walking it is, may also vary by neighborhood
ethnic composition."® Aside from physical re-
sources, the presence of other immigrants in

a neighborhood may provide psychosocial
benefits by buffering residents against dis-
crimination or by providing access to larger
social networks,™” but the empirical evidence
is again inconsistent."* These neighborhood
differences may in turn affect behavioral and
psychosocial determinants of weight.'®2> For
example, higher immigrant and ethnic concen-
tration has been associated with differences in
diet and physical activity,"*?*27 as well as with
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better mental health and less perceived dis-
crimination,'”?8-3% all of which could have an
impact on weight.

Few studies have examined associations
between neighborhood ethnic composition and
weight among immigrants.3%~* Results have
varied depending on the immigrant group
examined or the composition measure used
(e.g.,, percentage foreign-born, percentage
Hispanic).>*=3° Moreover, the majority of pre-
vious evidence is cross-sectional and cannot
investigate patterns of residential mobility,
including spatial assimilation, that may affect
weight over time.*? Longitudinal studies are
therefore crucial for understanding how
neighborhood context may affect weight over
time in immigrants.® Despite substantial theo-
retical and empirical sociological research
dedicated to characterizing residential patterns
among immigrants, there is little research in
either sociology or public health that explicitly
examines the implications of these patterns for
health.

We used longitudinal econometric
fixed-effects models to investigate whether
changes in neighborhood ethnic composition
were related to changes in body mass index
(BMLI, defined as weight in kilograms divided
by the square of height in meters) and waist
circumference (WC) over a median follow-up
of 9 years among a cohort of Chinese and
Hispanic immigrants in the United States.
Because fixed-effects models rely only on
intraindividual variability, and therefore tightly
control for all time-invariant individual-level
characteristics, this approach can reduce the
likelihood that observed results are con-
founded.*> We hypothesized that decreases
in neighborhood coethnic concentration
would be related to increases in BMI and WC
in our sample. We also hypothesized that
immigrants who spatially assimilated during
follow-up (i.e., who moved to a neighborhood
with lower coethnic concentration, as opposed
to staying in the same residence with their
neighborhood changing around them) would
experience greater increases in BMI and WC.
Our second hypothesis was driven by the idea
that, consistent with classical spatial assimila-
tion theory, spatial assimilation may denote
a greater likelihood of adopting less healthy
behaviors associated with the dominant US
culture.
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METHODS

Data came from the Multi-Ethnic Study of
Atherosclerosis (MESA), a multisite cohort
study of adults aged 45 to 84 years and free
of clinical CVD at baseline. Study staff used
population-based methods to recruit partici-
pants from 4 racial/ethnic groups: non-Hispanic
‘White, non-Hispanic Black, Hispanic, and
Chinese.** Participants completed baseline
examinations in 2000-2002, with 4 follow-up
waves in 2002-2003, 2004-2005, 2006-
2007, and 2010-2012. Study design details
are available elsewhere.** We drew neighbor-
hood information from the ancillary MESA
Neighborhood Study. Out of 1596 MESA par-
ticipants who self-reported being foreign-born
and of Chinese (n=697) or Hispanic (n=899)
ethnicity (we excluded the few foreign-born
non-Hispanic White or Black participants) and
who participated in the MESA Neighborhood
Study, we excluded 11 who lived outside of
MESA sites with dedicated sampling of Chinese
and Hispanic participants (Los Angeles, CA,
and Chicago, IL, for Chinese participants; Los
Angeles, Minneapolis, MN, and New York, NY,
for Hispanic participants) or did not provide
residential addresses that could be accurately
geocoded, and an additional 151 because of
missing covariate or outcome information.
Because our fixed-effects approach relied on
within-individual variability, we also excluded
8 participants with only a single observation.
The final analysis sample included 1426
immigrants (642 Chinese and 784 Hispanic),
contributing a total of 6329 observations across
all waves.

Measures

Study staff measured anthropometric infor-
mation at each study examination with standard
procedures.** They calculated BMI (kg/m?)
with height (m) and weight (kg). For descrip-
tive purposes, we categorized BMI as normal
(<25 kg/m?), overweight (> 25 and < 30 kg/m?),
or obese (> 30 kg// 'm?) and WC (in cm) as normal
(<80 cm for women; <90 cm for men), high
(80-87 cm for women; 90-101 cm for men), or
very high (> 88 cm for women; > 102 cm for
men) 4546

Study staff geocoded participants’ residential
addresses with TeleAtlas EZ-Locate Web-
based geocoding software (TeleAtlas, Lebanon,

NH).? To create the measure of neighborhood
coethnic concentration, we used measures of
racial/ethnic composition from 4 US Census
Bureau sources, with census tracts serving as
proxies for neighborhoods: the 2000 and
2010 decennial censuses and the 2005-2009
and 2007-2011 American Community
Surveys (ACSs).*”~3° Census tracts were the
smallest administrative unit for which it was
feasible to obtain estimates across our follow-
up period with stable geographic boundaries.

We defined neighborhood coethnic con-
centration as tract percentage Asian for Chi-
nese participants and tract percentage Hispanic
for Hispanic participants. We chose these
measures because they were available in Cen-
sus 2010 data (which includes information on
race but not nativity) and therefore provided
an extra data point. With Census 2000 and
ACS 2005-2009 data, the correlation be-
tween our measure and a measure based
on nativity and area of origin—percentage
foreign-born from China for Chinese partici-
pants and percentage foreign-born from Latin
America for Hispanic participants—was 0.91.

We assigned an anchor date to each of the 4
census sources that corresponded to the mid-
point of the relevant time period (July 1, 2000,
for Census 2000; July 1, 2007, for ACS 2005-
2009; July 1, 2009, for ACS 2007-2011; and
July 1, 2010, for Census 2010) and used these
data points to linearly interpolate the neigh-
borhood coethnic concentration measure by
using 4 separate tract-specific linear slopes for
observations January 2000 to June 2007, July
2007 to June 2009, July 2009 to June 2010,
and July 2010 to December 2012. We calcu-
lated all slopes with Census 2000 bound-
aries.®® To control for neighborhood socio-
economic status, we included in analyses a
log-transformed measure of tract-level median
household income. We interpolated values of
median neighborhood income in the same
manner except that, because this measure was
not available from Census 2010, we estimated
only 3 linear slopes for each tract correspond-
ing to dates before July 2007, July 2007 to
June 2009, and July 2009 or later.

We operationalized spatial assimilation as
an interaction term between neighborhood
coethnic concentration and an indicator
for whether the participant moved to
a different address since the previous study
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wave (residential mobility). This allowed the
effect of change in coethnic concentration on
BMI to differ for participants who experienced
the change as a result of residential mobility,
compared with staying in their home while the
neighborhood changed around them. To create
the residential mobility indicator at baseline,
we used residential history information to in-
dicate whether the participant moved during
the 2 years before baseline.

Individual-level covariates measured at
baseline included gender, age (mean-centered
at 61 years), race/ethnicity, years lived in
the United States (centered at 25), education
(<high-school degree, high-school degree,
some college, or > bachelor’s degree), and
study site. Time-varying measures were time
since baseline (years), annual family income,
marital status (married or cohabiting; divorced,
separated, or widowed; or never married),
and employment status (employed full time,
employed part time, or other). We modeled
annual family income, reported by participants
in 13 categories from less than $5000 to
$1 000 000 or more, as a continuous variable
by assigning each observation the midpoint of
the selected category. Because family income
information was missing for 21% of observa-
tions, largely because income information was
not collected in the fourth study wave, we
imputed missing values with the nonmissing
value closest in date.

Analysis

We conducted all analyses in SAS version
9.3 (SAS Institute, Cary, NC) and stratified by
ethnicity (Chinese and Hispanic). Additional
stratification by gender did not appreciably
affect results, so we present results collapsed on
gender. Each participant had 2 to 5 repeat
observations. Because most sample census
tracts contained very few participants—the
median was 1—we did not account for cluster-
ing within tracts in our analyses. We used the
x? test to test bivariate associations of cova-
riates at baseline with baseline neighborhood
coethnic concentration, baseline BMI and WC,
and change in BMI and WC over follow-up.

We modeled adjusted associations of neigh-
borhood coethnic concentration with BMI in
longitudinal models by using individual-level
econometric fixed-effects linear regression.*?
These models are equivalent to including an
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indicator variable for each person. Because
they tightly control by design for characteristics
that are invariant within individuals over time,
we excluded temporally stable variables and
adjusted only for time-varying covariates
(neighborhood coethnic concentration, move
status, and family and neighborhood income).
Because additional adjustment for time-varying
measures of marital and employment status did
not affect estimates for neighborhood coethnic
concentration, we excluded these variables from
the final models for parsimony. We also in-
cluded time since baseline (and its interactions
with baseline age and baseline length of US
residence) to adjust for aging effects on BMIL
We assessed nonlinearity in the associations
between continuous variables and the outcomes
by testing squared terms for these variables in
adjusted models; none of the squared terms was
retained in final models.

We repeated analyses by using a continuous
measure of WC as the outcome. Because of
changes in body composition and height asso-
ciated with aging, WC may be a better marker
of adiposity than BMI among the elderly.?%%>
In addition, there is evidence that some Asian
populations, including Chinese, tend to have
a higher proportion of body fat, and in partic-
ular higher central visceral adiposity—and
attendant CVD risk—at a given BMI level

than other populations.”>*

Sensitivity Analyses

Weight may increase most rapidly during
the first 10 to 15 years of residence in the
United States,®>%°¢ yet more than 60% our
immigrant sample had already resided in the
United States for 20 years or more at baseline.
If effects of neighborhood coethnic concentra-
tion or spatial assimilation on weight status
diminish over time, the most important effects
may have already taken place before baseline
for these participants. Therefore, we conducted
an additional analysis including only partici-
pants who had resided in the United States
5 years or less time at baseline.

We also repeated the analyses by using
multilevel random effects linear regression
with random individual-level intercepts. These
models may provide more power to detect
associations than fixed-effects models because
they incorporate both within-person and
between-person variability. However, they are

subject to residual confounding by individual-
level characteristics. Therefore, in addition to
the covariates included in the fixed-effects
models, we also adjusted the random-effects
models for baseline measures of gender, years
lived in the United States, education, and study
site.

RESULTS

The median follow-up time was 9 years,
with 95% of participants completing at least 3
study waves and 63% completing all 5.
Eighty-two percent of Chinese and 90% of
Hispanic participants had lived in the United
States for at least 10 years at baseline; during
follow-up, 48% of Chinese and 36% of His-
panic participants changed address at least
once. Four percent of Chinese and 35% of
Hispanic participants were obese at baseline
(Table 1).

In bivariate comparisons, most covariates
were associated with neighborhood coethnic
concentration (Table 1). Older age was associ-
ated with higher neighborhood coethnic con-
centration among Chinese but not Hispanic
immigrants. Length of US residence was related
to neighborhood coethnic concentration but,
although the association was negative and
monotonic among Chinese participants
(consistent with classical spatial assimilation
theory), it was nonmonotonic among Hispanic
participants. Associations between baseline
neighborhood coethnic concentration and
baseline BMI and WC, as well as change in BMI
and WC during follow-up, were minimal.

Figure 1 shows patterns of neighborhood
coethnic concentration by move status. Among
Chinese participants, those who moved during
follow-up experienced a decline in coethnic
concentration (P for time trend <.001)
whereas those who did not move experienced
an increase in coethnic concentration (P for
trend <.001). Among Hispanic participants,
those who moved during follow-up tended to
live in neighborhoods with lower coethnic
concentration at baseline than those who did
not move (P<.001 for difference), and this
difference persisted throughout follow-up.
Hispanic participants who moved also experi-
enced decreases in coethnic concentration over
time (P for trend <.001) whereas nonmovers
did not (P for trend =.94).
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TABLE 1—Percentage Distribution of Selected Covariates Across Tertiles of Baseline Neighborhood Coethnic Concentration Among Chinese and
Hispanic Foreign-Born Participants: Multi-Ethnic Study of Atherosclerosis, United States, 2000-2002 to 2010-2012 Waves

Chinese Hispanic
Total (n=642), Low (0%-23%; Med (23%-52%; High (52%-94%; Total (n=784), Low (0%-40%; Med (40%-72%; High (72%-100%;
Variable No. (%) n=199), % n=231), % n=212), % P? No. (%) n=228), % n=280), % n=276), % P?
Baseline
Body massindex,kg/m2 .63 .82
<25 (underweight or normal) 420 (65) 65 62 69 140 (18) 19 17 18
>25 and < 30 (overweight) 198 (31) 31 33 27 370 (47) 47 49 45
>30 (obese) 24 (4) 3 4 4 274 (35) 34 34 37
Waist circumference, cm .69 15
<80 women; <90 men 279 (43) 45 45 40 76 (10) 12 10 8
(normal)
80-87 women; 90-101 209 (33) 34 31 33 235 (30) 24 33 32
men (high)
> 88 women; =102 men 154 (24) 21 24 26 473 (60) 64 57 61
(very high)
Age, y <.001 59
45-54 173 (27) 30 32 18 243 (31) 32 33 28
55-64 182 (28) 31 30 23 221 (28) 28 29 27
65-74 197 (31) 28 27 37 213 (27) 27 26 29
75-84 90 (14) 10 10 22 107 (14) 13 12 16
Education <.001 <.001
< high school or GED 151 (24) 14 23 33 421 (54) 41 53 65
High school or GED 107 (17) 14 15 21 142 (18) 20 20 15
Some college, AA 136 (21) 21 23 19 148 (19) 25 19 14
>BA 248 (39) 51 39 27 73 (9) 15 9 6
Annual family income, $ <.001 <.001
<12000 140 (22) 20 18 28 191 (24) 22 25 26
12 000-24 999 179 (28) 21 30 33 248 (32) 26 30 38
25000-39 999 101 (16) 13 18 17 187 (24) 25 25 22
40000-74 999 119 (19) 19 23 13 121 (15) 18 16 12
>75000 103 (16) 27 12 9 37 (5) 10 4 1
Marital status .02 12
Married or cohabiting 523 (81) 87 82 75 466 (60) 54 60 65
Divorced, separated, 102 (16) 10 15 22 258 (33) 39 32 30
or widowed
Never married 16 (3) 3 3 2 53 (7) 7 8 5
Employment status <.001 .02
Employed full time 230 (36) 47 37 25 282 (36) 42 37 30
Employed part time 65 (10) 10 11 10 62 (8) 10 7 7
Other” 347 (54) 44 52 66 440 (56) 48 56 63
Years lived in United States <.001 01
<9 119 (19) 12 18 25 76 (10) 13 11 5
10-19 215 (33) 24 35 40 107 (14) 16 11 14
20-29 170 (26) 31 30 18 160 (20) 15 21 24
>30 138 (22) 32 17 17 441 (56) 55 57 57

Continued
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<.001
80 78 282 (36)
20 22 ..
138 (18)
364 (46)
<.001
28 57 270 (34)
41 26 201 (26)
22 11 193 (25)
9 6 120 (15)
Longitudinal
.38
52 50 503 (64)
48 50 281 (36)
94
33 32 261 (33)
34 33 262 (33)
33 35 261 (33)
.32
29 36 262 (33)
33 33 261 (33)
38 31 261 (33)

<.001
23 26 57
42 16 0
35 59 43
<.001
8 45 45
18 21 36
31 28 15
42 6 3
01
56 66 69
44 34 31
.63
34 33 33
33 36 31
33 31 36
84
34 35 32
32 32 36
34 34 33

TABLE 1—Continued
Site
Los Angeles, CA 404 (63) 21
Chicago, IL 238 (37) 73
Minneapolis, MN
New York, NY
Neighborhood median
household income®
Quartile 1 222 (35) 18
Quartile 2 187 (29) 18
Quartile 3 108 (17) 16
Quartile 4 125 (19) 47
Moved during follow-up
No 338 (53) 56
Yes 304 (47) 44
Change in body mass index’
Tertile 1 214 (33) 35
Tertile 2 214 (33) 34
Tertile 3 214 (33) 31
Change in waist circumference®
Tertile 1 213 (33) 36
Tertile 2 214 (33) 35
Tertile 3 213 (33) 30
%From 7 test.
®Includes homemaker, on leave, unemployed, and retired.
kg/m?.

Results from fixed-effects longitudinal
models for Chinese and Hispanic participants
are shown in Tables 2 and 3, respectively.
Supporting our first hypothesis, in models
adjusted only for within-person aging effects
(model 1), an interquartile range decrease in
neighborhood coethnic concentration (42
and 51 percentage points among Chinese and
Hispanic participants, respectively) was associ-
ated with an increase in BMI among Chinese
participants (difference = 0.16 kg/m?; 95%
confidence interval [CI]=0.02, 0.31). We
observed a similar pattern in Hispanic par-
ticipants, but the CI was wide (difference =
0.20 kg/m?; 95% CI=-0.11, 0.52).
Changes in coethnic concentration were
weakly associated with increases in WC
but CIs were wide for both groups
(Chinese: difference=0.17; 95%
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Note. AA = associate degree; BA = bachelor's degree; GED = general education development credential. Percentages are column percentages. Tertile ranges appear to overlap because of rounding.

“Neighborhood median income quartiles calculated at the census tract level. Chinese: Q1 = $11 595 to $39 686; Q2 = $39 698 to $51 386; Q3 = $51 387 to $70 419; Q4 = $70 443 to
$219 580. Hispanic: Q1 = $9050 to $27 745; 2 = $27 746 to $35 427; Q3 = $35 454 to $48 361; Q4 = $48 367 to $189 068.
IChinese: T1 = -8.799 to -0.563 kg/m? T2 = -0.544 to 0.626 kg/m? T3 = 0.630 to 8.490 kg/m?>. Hispanic: T1 = -10.258 to -0.545 kg/m? T2 = -0.544 to 1.074 kg/m? T3 =1.075 to 12.119

“Chinese: T1=-31.5 to -1.1 cm; T2 =-1.0 to 3.8 cm; T3=23.9 to 40.2 cm. Hispanic: T1 =-25.1 to -1.4 cm; T2=-1.3 to 4.0 cm; T3=4.1 to 39.7 cm.

CI=-0.44, 0.79; Hispanics: difference =
0.16; 95% CI=-0.97, 1.20).

After we adjusted for additional covariates
(model 2), the association between an inter-
quartile range decrease in neighborhood
coethnic concentration and increased BMI was
similar in magnitude between the 2 ethnic
groups and retained borderline statistical sig-
nificance only among Chinese participants
(difference =0.15 kg/m?; 95% CI=0.00,
0.30; Table 2; model 2); the difference was
0.17 (95% CI=-0.17, 0.51) among Hispanics
(Table 3, model 2). As in model 1, associations
between changes in coethnic concentration and
WC were weak in both groups.

Model 3 (Tables 2 and 3) includes the
interaction term between neighborhood
coethnic concentration and the residential
mobility indicator. This tests our second

hypothesis that spatial assimilation, which we
defined as a joint effect of moving and a de-
crease in coethnic concentration, results in
greater increases in BMI and WC. We did not
find evidence that this was the case; although all
the interaction coefficients were in the positive
direction, consistent with our hypothesis, there
was little statistical evidence of interaction (BMI:
interaction P=.41 among Chinese; P=.12
among Hispanics; WC: P=.35 among Chinese;
P=.29 among Hispanics).

Seventy-three Chinese participants and 38
Hispanic participants had lived in the United
States 5 years or less time at baseline (Tables A
and B, available as supplements to the online
version of this article at http://www.ajph.org).
Point estimates testing both hypotheses in this
subsample analysis were larger in magnitude
than in the main analysis, and estimates for
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States, 2000-2002 to 2010-2012 waves.

neighborhood coethnic concentration achieved
statistical significance among Chinese partici-
pants for both outcomes despite small sample
sizes. In the fully adjusted model (model 2), an
interquartile range decrease in neighborhood
coethnic concentration was associated with
increases in BMI of 0.40 kilograms per meter
squared (95% CI=0.05, 0.75) and in WC of
1.45 cm (95% CI=0.00, 2.89) among Chinese
participants. Among Hispanic participants, es-
timated differences were 0.53 kilograms per
meter squared (95% CI=-0.79, 1.86) for BMI
and 2.27 cm (95% CI=-1.87, 6.40) for WC.
Results from the multilevel random effects
sensitivity analysis were consistent with the
fixed-effects approach (data not shown).

DISCUSSION

Over a median 9 years of follow-up among
a multisite sample of older Chinese and
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FIGURE 1—Unadjusted locally weighted smoothed curves of neighborhood coethnic concentration over follow-up, by move status, among (a)
Chinese foreign-born sample participants and (b) Hispanic foreign-born sample participants: Multi-Ethnic Study of Atherosclerosis, United

Hispanic immigrants to the United States, we
observed evidence suggesting that decreases in
neighborhood coethnic concentration are re-
lated to increases in BMI, particularly among
Chinese immigrants. Although we observed

a similar pattern in Hispanics, the association
had a wide confidence interval. Contrary to
our hypothesis, there was little evidence that
effects of decreasing neighborhood coethnic
concentration differed between residents who
moved (i.e., experienced spatial assimilation) or
remained in place while their neighborhoods
changed around them. Neighborhood Hispanic
composition has been inconsistently related to
BMI among Hispanics in several cross-sectional
studies.**~384° Neighborhood immigrant
composition was not associated with weight
change in a longitudinal study of adults in Los
Angeles.3° Our analysis extends this previous,
mostly cross-sectional, literature by incorporat-
ing information about residential moves and

using a fixed-effects approach to tightly control
for confounding by time-invariant individual
characteristics.

In contrast to results for BMI, changes in
neighborhood coethnic concentration were only
weakly associated with changes in WC in the full
sample. However, associations in expected di-
rections were larger in magnitude and statisti-
cally stronger for both outcomes among the
most recent Chinese and Hispanic immigrants,
although still imprecise among recent Hispanic
immigrants. Waist circumference may have been
measured with more error than weight, dimin-
ishing the ability to detect smaller within-person
changes among the full sample. Although BMI
diminishes with aging, it nevertheless remains an
important predictor of cardiovascular health.
Furthermore, 35% of the Hispanic participants
in our sample were obese (BMI> 30 kg/m?) at
baseline; a BMI at this level is considered a risk

factor even among older populations.*>2
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Body Mass Index (kg/m?)

Waist Circumference (cm)

TABLE 2—Mean Changes in Body Mass Index and Waist Circumference Associated With Within-Person Changes in Covariates From Fixed-Effects
Linear Regression Models Among Chinese Participants: Multi-Ethnic Study of Atherosclerosis, United States, 2000-2002 to 2010-2012 Waves

Model 1, Diff (35% CI)  Model 2, Diff (95% Cl)

Model 3, Diff (95% Cl)

Model 1, Diff (95% CI)  Model 2, Diff (35% Cl)

Model 3, Diff (95% CI)

Ethnic congruence (decrease
75th to 25th percentile)®
Time since baseline ()’
Time x baseline age”
Time X baseline years in
United States®
Annual family income (increase
25th to 75th percentile)®
Natural logarithm (neighborhood
median household income)”
Moved since previous examination
Ethnic congruence x moved

0.16* (0.02, 0.31) 0.15 (0.00, 0.30)
0.02* (0.00, 0.03)  -0.001 (-0.02, 0.01)
-0.01** (-0.01, 0.00)  -0.005 (-0.01, 0.00)
-0.01** (0.02, -0.01)

0.01 (-0.06, 0.08)

0.01 (-0.18, 0.20)

-0.08 (-0.18, 0.02)

0.12 (-0.05, 0.29)

-0.002 (-0.02, 0.01)
-0.005 (-0.01, 0.00)

-0.01** (-0.02, -0.01)

0.01 (-0.06, 0.08)

0.01 (-0.18, 0.20)

-0.12 (-0.26, 0.02)
0.07 (-0.10, 0.25)

0.17 (-0.44,0.79)  0.18 (-0.46, 0.81)
0.24** (0.18,0.30)  0.19** (0.12, 0.26)
-0.02* (-0.04,0.00)  -0.02 (-0.04, 0.01)

-0.04%* (-0.06, -0.02)

-0.12 (-0.41, 0.17)

-0.28 (-1.08, 0.52)

-0.26 (-0.69, 0.18)

0.02 (-0.69, 0.73)

0.19** (0.12, 0.25)
-0.02 (-0.04, 0.01)

-0.04** (-0.06, -0.02)
-0.12 (-0.42, 0.17)

-0.27 (-1.07, 0.53)

-0.43 (-1.00, 0.14)
0.34 (-0.38, 1.06)

Note. Cl = confidence interval.

*P<.05; **P<.01.

Classical spatial assimilation theory has been
challenged of late: in 1993, Portes and Zhou
proposed the concept of segmented assimila-
tion to describe how different immigrant
groups may assimilate into different segments

?Interquartile range decrease = -42 percentage points.
®Centered at population mean value. Baseline age and years in United States are in 5-year units.
“Interquartile range increase = $31 000.

of the American population, such that all
groups do not necessarily integrate with
middle-class White society over time.”>” One
possible illustration of segmented assimilation
in our data is that although longer length of

TABLE 3—Mean Changes in Body Mass Index and Waist Circumference Associated With Within-Person Changes in Covariates From Fixed-Effects
Linear Regression Models Among Hispanic Participants: Multi-Ethnic Study of Atherosclerosis, United States, 2000-2002 to 2010-2012 Waves

residence in the United States was associated
monotonically with lower neighborhood
coethnic concentration among Chinese immi-
grants at baseline, this was not the case for
Hispanic immigrants (Table 1). One possibility

Variable

Body Mass Index (kg/m?)

Waist Circumference (cm)

Model 1, Diff (95% CI)  Model 2, Diff (95% CI)

Model 3, Diff (95% Cl)

Model 1, Diff (95% Cl)  Model 2, Diff (95% CI)

Model 3, Diff (95% CI)

Ethnic congruence (decrease
75th to 25th percentile)’®

Time since baseline ()’

Time x baseline age”

Time X baseline years in United
States”

Annual family income (increase
25th to 75th percentile)®

Natural logarithm (neighborhood
median household income)”

Moved since previous examination

Ethnic congruence X moved

0.20 (-0.11, 0.52) 0.17 (-0.17, 0.51)
0.06** (0.04, 0.08)  0.07** (0.04, 0.09)
-0.02** (0.03, -0.01) -0.02** (-0.02, -0.01)
-0.01** (0.02, 0.00)

0.03 (-0.12, 0.17)

-0.04 (-0.37, 0.29)

0.11 (-0.07, 0.28)

0.08 (-0.28, 0.43)
0.07+* (0.04, 0.09)
-0.02** (0.02, -0.01)
-0.01** (0.02, 0.00)

0.03 (-0.11, 0.18)

-0.04 (-0.37, 0.29)

-0.05 (-0.31, 0.21)
0.23 (-0.06, 0.53)

0.16 (-0.97, 1.20) -0.15 (-1.25, 0.95)

0.28** (0.22, 0.35) 0.26** (0.20, 0.33)

-0.07** (-0.10, -0.05) -0.07** (-0.09, -0.04)

-0.01 (-0.03, 0.01)

0.25 (-0.22, 0.72)

0.76 (-0.32, 1.83)

0.21 (-0.35, 0.77)

-0.36 (-1.52, 0.81)
0.27** (0.20, 0.34)
-0.07** (-0.09, -0.04)
-0.01 (-0.03, 0.01)

0.26 (-0.22, 0.73)

0.76 (-0.32, 1.84)

-0.14 (-1.00, 0.72)
0.52 (-0.44, 1.48)

Note. Cl = confidence interval.

**p< 01

?Interquartile range decrease =-51 percentage points.
PCentered at population mean value. Baseline age and years in United States are in 5-year units.
“Interquartile range increase = $31 000.
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is that Hispanics in our sample may have
encountered structural barriers that affect res-
idential opportunities, such as discriminatory
housing practices or hostile receptions from
host communities, which may not have affected
Chinese participants in the same way.**58:5%
This heterogeneity has implications for how
immigrants assimilate into US culture, includ-
ing their residential spatial assimilation out of
ethnically concentrated neighborhoods. Resi-
dential and assimilation processes also vary
within ethnic groups according to factors such
as age, age of immigration, country of origin,
individual socioeconomic status, race, or region
of residence.'®?%6%6! These differences may
have ramifications for how neighborhood
context relates to BMI and overall CVD risk.

Our analysis results among the most recent
immigrants suggest that the long tenure of the
majority of our participants in the United States
before baseline hampered our ability to detect
associations between neighborhood coethnic
concentration and changes in BMI or WC in
the full sample. The bulk of the spatial assim-
ilation experienced by many participants may
also have taken place before baseline; indeed,
in our sample, residential mobility during
follow-up was markedly higher among partici-
pants who had resided in the United States for
less time at baseline.

Census tract boundaries—or any adminis-
trative boundaries— are unlikely to coincide
perfectly with boundaries that would best de-
scribe differences in neighborhood environ-
ments.®*%3 In fact, the most relevant geographic
areas likely differ in scale and boundary location
for different causal mechanisms related to
neighborhood coethnic concentration. For ex-
ample, access to healthy foods may depend on
the locations of major thoroughfares in a several-
mile area, whereas psychosocial pathways may
operate primarily between neighbors living in
adjacent homes. These discrepancies between
true and proxy neighborhood boundaries likely
contributed to measurement error in our neigh-
borhood variables.

As with any observational study, our results
may have been affected by unmeasured con-
founding. However, the fixed-effects longitudi-
nal analytic approach substantially strengthened
our causal inference by controlling for all tem-
porally stable confounders, even if unmea-
sured.*® Our results may also have been affected

November 2014, Vol 104, No. 11 | American Journal of Public Health
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by attrition if loss to follow-up was related to
tendencies for BMI change that were not cap-
tured in our analysis. Although the MESA sample
was not designed to be representative of the US
population, comparisons of the MESA Hispanic
and Chinese sample to US demographics suggest
that our results may be generalizable.”> How-
ever, our results may not be representative of
younger immigrants, of those from other coun-
tries, or of those more recently arrived to the
United States. Future research should also ex-
plore ethnic composition measures that are more
specific to a given ethnic group or area of origin.
Few previous studies have examined longi-
tudinal neighborhood patterns for health,%*
much less among immigrants. Our analysis
points to the need for longitudinal data with
adequate samples of immigrant populations,
particularly recent immigrants, to elucidate
health processes in these increasing popula-
tions. Our results also demonstrate the need for
further research into the mechanisms behind
increases in CVD risk among immigrant pop-
ulations over time. One contribution of our
study is to distinguish conceptually between
2 different paths to experience neighborhood
change—through residential mobility versus
through aging in place while the neighborhood
itself changes—which may influence health
through different mechanisms. A better un-
derstanding of these mechanisms may help in
the development of interventions to reduce
cardiovascular risk not only among immigrants
but also among the population as a whole. B
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