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Introduction 

	 The body mass index (BMI) is 
the prevailing metric used to define 
anthropometric height/weight char-
acteristics in adults and has been as-
sociated with a host of physical and 
mental health issues, including car-
diovascular disease, diabetes, and re-
duced health-related quality of life.1-2 
By national estimates, more than 
60% of adults aged 20-39 years are 
overweight or obese, representing a 
major public health challenge.3 While 
there are limitations of utilizing BMI 
as a proxy measure for individual 
health (BMI is not a perfect predic-
tor of adiposity,  comorbid condi-
tions, or even mortality), it is a useful 
tool to track population change and 
for cross-population comparison.4

	 The biggest driver of increasing 
BMI in the United States is the so-
ciocultural environment, which has 
facilitated excess dietary intake and 
other behavioral changes that con-
tribute to weight gain.5 Decades of 
research have illustrated the persis-
tent social epidemiology of BMI, 
with class, race/ethnicity, and gender 
shaping BMI.6 Notably, it is impor-
tant to consider not only the indi-
vidual influences of these (and other) 
factors, but also to consider how they 

intersect together to shape BMI.
	 An additional consideration 
is colorism or the social hierarchy 
based on skin tone that operates the 
world over.7 Scholars have been in-
terested in the relationship between 
skin tone and health—how pro-
longed exposure to systemic racism 
leads to cumulative health disadvan-
tage in particular—since at least the 
1970s.8-11 However, only a few stud-
ies have explored the relationship 
between race/ethnicity, skin tone, 
and BMI9-12 and these have focused 
on the experiences of Black Ameri-
cans9-11 or other racial/ethnic identi-
ties such as Latino/a or Asian.12 No 
study to date, to our knowledge, has 
analyzed a diverse immigrant sample.
	 In this study, we use the New 
Immigrant Survey to examine how 
skin tone and race/ethnicity, along-
side gender, intersect to pattern BMI 
among Legal Permanent Residents 
(LPRs), and apply both colorism and 
intersectional lenses to identify the 
unique BMI (dis)advantages expe-
rienced by immigrants.13 Here, our 
central contribution to the literature 
is a focus on new immigrants to the 
United States. Ours is the first study 
to our knowledge to do so and this is 
important because this group consti-
tutes a large, and growing, population 
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and is uniquely positioned within US 
society. Moreover, immigrant popu-
lations, while generally of lower BMI 
at the time of immigration relative 
to US-born peers, are at high risk of 
developing future elevated BMI with 
acculturation to the US context.14 
Our second contribution is to analyze 
multiple racial/ethnic groups as the 
Perreira et al study does with the Add 
Health data.12 For our last contribu-
tion, in addition to exploring the 
intersection of gender and skin tone 
inequality for BMI as is done in the 
Hargrove and Perreira et al studies,10,12 

skinned individuals or, conversely, 
prejudicial attitudes and discriminato-
ry behaviors directed toward individ-
uals with darker skin.15 It is important 
to consider colorism to better under-
stand health inequalities, alongside 
the traditional approach of analyzing 
racial/ethnic categories, because both 
constitute systems of discrimination 
that systematically advantage lighter-
skinned and/or White individuals.7

	 Four studies that have looked at 
the relationship between skin tone 
and BMI9-12 include the follow-
ing. Moore and colleagues used the 
Study of Environment, Lifestyle, & 
Fibroids, which includes a sample of 
African American women in Detroit, 
MI.11 Using a digital skin reflectance 
instrument, they found that darker 
skin tone was associated with higher 
BMI. BMI was also examined by 
skin tone for a convenience sample 
of female African American under-
graduate students at the University 
of South Carolina.9 Here, facial skin 
tone was associated with BMI even 
when accounting for chronic stress 
and lifetime perceived racism. Per-
reira and colleagues used the Add 
Health data and documented that 
darker skin tone is associated with in-
creased BMI among women, but not 
men.12 The Hargrove study used the 
longitudinal CARDIA data to look 
at BMI age-based trajectories by skin 
tone and gender for those who identi-
fied as Black or African American.10

	 Theoretically, Hargrove describes 
a number of mechanisms that could 
link skin tone and health, including 
BMI.10 First, sociodemographic char-
acteristics, like education, income, 
and marital status represent resources 
that provide access to health resourc-

es as well as knowledge, behaviors, 
beneficial connections, technologies, 
etc. that can promote health and/or 
minimize health risks.16 Given the 
advantages that have been well-docu-
mented for lighter-skinned individu-
als, it follows that they will be better 
positioned to translate advantages 
into health. Second, darker-skinned 
individuals will be more likely to 
encounter prejudice, discrimina-
tion, and stigmatization, which will 
increase exposure to chronic and 
discrimination-related stressors.17 
Last, health behaviors may differ ac-
cording to the intersection of skin 
tone and gender. For example, dark-
skinned women may be more likely 
to experience elevated BMI associ-
ated with skin tone relative to men.10

Immigrants, Health, and 
Racial/Ethnic Realities
	 While racial and ethnic minority 
immigrants often have better health 
than US-born racial/ethnic minority 
and White Americans in general,18 
more refined examinations illustrate 
high levels of nuance to supposed 
health paradoxes.19,20 For example, 
the oversimplification of racial/eth-
nic and immigrant health paradoxes 
can be seen in the case of BMI. The 
genetics of obesity have been racial-
ized, placing high-levels of clinical 
and academic scrutiny on Mexican, 
Latino/a, and Amerindian (eg, per-
sons indigenous to the Americas) 
populations who have been patholo-
gized as inherently at-risk for elevated 
body-fat.21 Because of this, Latino/a 
origin immigrant populations, while 
generally of lower BMI at the time of 
immigration, are framed as high risk 
for developing future elevated BMI 

It is important to 
consider colorism to 

better understand health 
inequalities, alongside the 
traditional approach of 
analyzing racial/ethnic 

categories…

we analyze the relationship between 
gender and race/ethnicity for BMI. 
This allows us to better understand 
this critical connection for new im-
migrants’ health in the United States. 

Conceptual Framework

Skin Tone and Health 
Inequality
	 Colorism is preferential treatment 
or favoritism accorded to lighter-
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with acculturation.14 Yet, racial/eth-
nic groups that have not been framed 
as inherently at-risk for elevated BMI, 
such as those of Asian origin, can be 
overlooked, despite also experiencing 
increasing BMI with acculturation.22 
Immigrants of a lower individual-level 
SES also tend to have higher BMIs and 
experience more drastic gains in BMI 
with assimilation to the US context.23

Gender and Its Intersection 
with Skin Tone and Racial/
Ethnic Health Inequality
	 As the complex interplay between 
multiple factors described above illus-
trate, an intersectional framework is 
critical for understanding health dis-
parities.10,24 Intersectionality argues 
that systems of inequality (eg, race, 
class, and gender) interlock to unique-
ly influence individual access to re-
sources, opportunities, and exposure 
to prejudice, stigma and/or discrimi-
nation.25 Because systems of inequal-
ity are interconnected,25 social factors 
such as gender, race/ethnicity, and 
skin tone must be considered simul-
taneously to better understand health 
disparities, including elevated BMI 
and downstream health outcomes.11, 26

	 Decades of research have illus-
trated the persistent social epidemi-
ology of BMI by documenting the 
independent and combined influ-
ences of class, race/ethnicity, and 
gender that shape BMI. Research has 
shown that, while the disease burden 
of obesity is high across various sub-
groups, the specific level of risk asso-
ciated with a given level of BMI are 
different depending on the intersec-
tions of gender, race, and socioeco-
nomic status and at the intersections 
of multiple social disadvantages.6

	 Intersectional health dispari-
ties research also highlights the role 
of intersectional stigma and “mul-
tiple minority stress” (ie, the stress 
resulting from occupying multiple 
disadvantaged social statuses) on 
several physical and mental health 
outcomes.27 For example, there is a 
well-established association between 
stress and elevated BMI.28,29 And, an 
emerging literature suggests a persis-
tent relationship between internal-
ized racism, coping strategies (eg, 
binge eating or over eating) and obe-
sity among Black Americans and La-
tino/as.30,31 Findings from these stud-
ies parallel other research suggesting 
that colorism elicits a traumatic 
stress response,17 with elevated BMI 
potentially resulting from elevated 
stress and coping strategies. These 
studies provide evidence suggesting 
that higher BMI may be a result of 
“weathering” discrimination, ie, a cu-
mulative response to social stress.28-31

Our Current Study
	 From the above theoretical 
framework and reviewed litera-
ture, we can offer a clear hypoth-
esis for the relationship between 
skin tone and BMI: darker skin tone 
will be associated with higher BMI 
among immigrants (Hypothesis 1).
	 For the relationship between 
race/ethnicity and BMI among im-
migrants, specific expectations are 
challenging to establish. There-
fore, we broadly expect that racial/
ethnicity minorities of color will 
have different BMIs relative to 
White immigrants (Hypothesis 2).
Last, the literature on skin tone and 
health (and, specifically, BMI10) sug-
gests that the relationship between 

skin tone and BMI will be contin-
gent on gender, with a skin tone-
BMI relationship present for women 
and absent for men (Hypothesis 3).

Methods

Participants/Data Collection
	 In this study we used the New 
Immigrant Survey 2003 (NIS 2003) 
adult sample.13 These data are na-
tionally representative of immigrants 
attaining LPR status in 2003 and 
were sampled via a multi-cohort 
prospective-retrospective panel de-
sign. This yielded 8,573 respondents 
from a 68.6% response rate. The 
research team for this survey effort 
was supported by four institutions 
(New York University, Princeton 
University, Yale University, RAND 
Corporation). Data collection was 
sponsored by the National Institute 
of Health, the National Institute of 
Child Health & Human Develop-
ment, the National Institute of Ag-
ing, National Science Foundation, 
and the U.S. Citizenship and Immi-
gration Services. The data are housed 
at the Office of Population Research 
at Princeton University. Because the 
NIS is publicly accessible secondary 
data, our research was considered ex-
empt from human subjects review.
	 Our sample size was 4,555. This 
included respondents who were liv-
ing in the United States, were in-
terviewed in person and had a value 
for skin tone recorded, were not 
Native American or Pacific Islander 
(groups too small for analysis), re-
ported weight and height, and did 
not have a biologically implau-
sible value for BMI (<10 or >65).32
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Measures

Body Mass Index
	 We created a continu-
ous measure of BMI: BMI= 
weight (lb) / [height (in)]2 x 703.

Explanatory Variables
	 For skin tone, interviewers rated 
respondents’ skin hue from 1 (light-
est) to 10 (darkest) using the Massey-
Martin scale.33 The four racial/ethnic 
groups were non-Latino/a Asian, 
non-Latino/a Black, Latino/a, and 
non-Latino/a White (“non-Latino/a” 
dropped hereafter to avoid rep-
etition). Respondents self-identified 
their racial/ethnic identity in the 
NIS and interviewers, if necessary, 
could prompt respondents with the 
wording from the US 1997 Office of 
Management and Budget standards 
on race and ethnicity. For Latinos/as, 
this was “A person of Cuban, Mexi-
can, Puerto Rican, South or Central 
American, or other Spanish culture or 
origin.” For Asians this was “A person 
having origins in any of the original 
peoples of the Far East, Southeast 
Asia, or the Indian subcontinent in-
cluding, for example, Cambodia, 
China, India, Japan, Korea, Malay-
sia, Pakistan, the Philippine Islands, 
Thailand, and Vietnam.” For Blacks, 
this was “A person having origins 
in any of the Black racial groups of 
Africa.” And for Whites, this was “A 
person having origins in any of the 
original peoples of Europe, the Mid-
dle East, or North Africa. Gender was 
measured with a dichotomous vari-
able (1=woman). We used interac-
tions among these variables to explore 
intersectionality. Control variables 
included pre-migration characteris-

tics (childhood health, parental edu-
cation, respondents’ foreign educa-
tion), LPR status, class of admission, 
immigrant experience (US educa-
tion, income, US duration, English 
language proficiency), age, marital 
status, and frequency of exercise.

Analysis
	 We used OLS regression with 
NIS-provided sample weights for our 
secondary data analysis. Continuous 
variables, with the exception of BMI, 
were grand-mean centered. We used 
the multiple imputation, then dele-
tion (MID) procedure for missing 
data. We created 10 imputed datasets, 
dropped respondents with missing 
values for BMI, ran OLS regression 
for each imputed dataset, and then 
combined the results. Practically, we 
used SAS version 9.4 and the Multi-
ple Imputation (MI), OLS regression 
(REG), and the Multiple Imputation 
Analyze (MIANALYZE) procedures.

Results

Descriptive Results
	 BMI for the full sample is 25.43, 
which is marginally above the thresh-
old between the normal and over-
weight BMI categories. The aver-
age BMI for men is 26.03, which is 
classified as overweight by the CDC 
(BMI=25-30). Women have an aver-
age BMI (24.92) that falls within the 
normal weight range (BMI=18.5-
25). Women have a BMI that is sta-
tistically lower by slightly more than 
one BMI unit when compared to 
men. Women’s average skin shade is 
lighter than men’s and that difference 
is statistically significant. (Table 1) 

Regression Results
	 In Model 1 (Table 2), the coef-
ficient for skin tone is positive and 
statistically significant, in line with 
our hypothesis. This indicates that 
each shade darker is associated with 
an increase in BMI. Second, for 
race/ethnicity, Black and Latino/a 
LPR immigrants are associated with 
higher BMIs relative to White LPR 
immigrants while Asian LPR im-
migrants are negatively associated 
with BMI (Hypothesis 2). Wom-
en have a lower BMI than men. 
	 Model 2 introduces the con-
trol variables. In this model, skin 
tone is no longer statistically signifi-
cant, though the race/ethnicity and 
gender differences first document-
ed in Model 1 remain. (Table 2)
	 In Model 3, the interaction be-
tween skin tone and woman is posi-
tive and statistically significant. The 
coefficient for skin tone remains non-
significant, though it now represents 
the relationship between skin tone 
and BMI for men with the interac-
tion included. (Table 2) These results 
provide support for Hypothesis 3.
	 To illustrate the relationship be-
tween skin tone and gender, Figure 1 
has predicted values for BMI by skin 
tone for men and women, holding 
variables not included in the interac-
tion at their means. At the lightest 
end of the skin tone spectrum, men 
are associated with a higher BMI 
than women (this difference is from 
the negative coefficient for woman in 
Model 3). As skin tone darkens, men’s 
BMI is associated with a decrease 
though this decrease is not statistical-
ly significant as indicated by the non-
significant coefficient for skin tone in 
Model 3. In contrast, the increase in 
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women’s BMI associated with skin 
tone is statistically significant, as dem-
onstrated by the interaction term.
	 In Model 4, with the interactions 
between race/ethnicity and woman in-
cluded, there are differences between 
both Asian and Latino LPR immi-
grant men and White men. Asian men 
are associated with a lower BMI than 
White men while Latino men are as-
sociated with a higher BMI. All three 
race/ethnicity interactions, which 
represent women, are statistically sig-

nificant and positive. Figure 2 illus-
trates these relationships. The largest 
BMI difference is among White LPR 
immigrants with men having a BMI, 
on average, which is slightly more 
than 2 BMI units higher than that of 
women. Asian and Latino LPR im-
migrant men are also associated with 
higher average BMIs than Asian and 
Latina women, respectively, though 
the gender difference is smaller. In-
teresting, Black women are associated 
with a higher BMI than Black men.

Discussion 

	 In this study, we drew upon the 
New Immigrant Survey to explore 
how skin tone, race/ethnicity, and 
gender shape differences in BMI 
among new immigrants. Our cen-
tral contribution to the literature 
is that this is the first study, to our 
knowledge, that analyzes the con-
nection between skin tone and BMI 
among immigrants, thus comple-
menting and building upon previ-

Table 1. Select descriptive statistics, New Immigrant Survey

  Full Sample Women Men Difference in Meansa

Outcome variable
   Body mass index 25.43 (5.14) 24.92 (5.77) 26.03 (4.34) -1.11d

Explanatory variables
   Skin tone (Lt -> Drk) 4.18 (2.20) 4.04 (2.20) 4.35 (2.19) -0.31d 
   Woman .56 — — —
Race/ethnicity
   Asian .25 .28 .22 .06d

   Black .11 .11 .13 -.02b

   Latino/a .44 .44 .45 .00
   White .19 .17 .21 -.04c

Control variables
Pre-migration characteristics
   Childhood health 4.26 (.92) 4.22 (.95) 4.31 (0.89) -.09d

   Parental educ (in yrs) 8.55 (6.20) 8.50 (6.37) 8.61 (6.01) -.11
   Respondent foreign educ (in yrs) 10.97 (5.13) 10.72 (5.43) 11.29 (4.76) -.57d

Qualification for LPR status
   Adjustment of status .61 .61 .62 -.01
Class of admission
   Employment .08 .06 .09 -.03d

Immigrant experience
   US educ (one yr) .19 .18 .21 -.03**
   Income $35,261 ($602,192) $25,258 ($61,089) $47,852 ($864,136) -$22,594
   US duration 5.98 (6.88) 5.50 (6.80) 6.58 (6.92) -1.08d

   English proficiency 1.57 (1.19) 1.44 (1.23) 1.73 (1.12) -.29d

Personal characteristics
   Age 38.91 (13.99) 39.09 (14.70) 38.69 (13.18) .4
   Married .73 .73 .74 -.01
Light exercise
   Never .25 .25 .25 .01
   Less than weekly .03 .03 .03 .01
   Weekly .72 .72 .72 .00
N 4,555 2,355 2,200  

a. T-value, using Satterthwaite method of unequal variances. Standard deviations in parentheses. 
b. P< .05; c. P < .01; d. P< .001, two-tailed
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ous studies that have done so for 
non-immigrant samples.8-11 Unlike 
these studies and counter to Hypoth-
esis 1, we found no relationship be-
tween skin tone and BMI when we 
included an extensive set of controls.
	 A second contribution of this 
study is the inclusion of the four larg-
est US racial/ethnic groups, which 
builds upon previous work that fo-
cused on Black samples8-10 and com-
plements Perreira et al who were able 
to include the same four groups.11 Our 
findings reflect previous research that 
Black and Latino/a populations often 
have a higher BMI, on average, while 
Asians have a lower average BMI. 
Perreira and colleagues reported the 
same pattern for Blacks and Hispan-

ics, but found that Asians and Whites 
had statistically equivalent BMIs.11 
The results of our study, therefore, 
suggest that Asian immigrants merit 
closer consideration to develop a bet-
ter understanding of how skin tone 
inequality, an Asian racial status or 
identity, and immigrant status jointly 
affect BMI for this important and 
growing group. This could be a po-
tentially fruitful line of research as 
Asian immigrants constituted 30% 
of the 42 million immigrants in the 
United States in 2014 and have con-
tributed more new immigrants than 
Latinos/as for over a decade now.34

	 Our last contribution centered 
on the intersections of skin tone in-
equality with gender as well as gen-

der and race/ethnicity. The two pre-
vious studies that were able to look 
at skin tone and gender for BMI 
found that skin tone matters for 
BMI, but only for women.10,12 Here 
our results concur, reflecting Hy-
pothesis 3. Notably, while there was 
no relationship between skin tone 
and BMI for men, darker-skinned 
women were associated with signifi-
cantly higher BMI. Indeed, the BMI 
“penalty” associated with darker skin 
was so large that it completely off-
set the initially smaller average ef-
fect of BMI associated with women.
	 We also broke new ground by 
documenting gender differences for 
BMI within racial/ethnic groups: 
We found that Black women are in 
a unique position as they are the only 
race and gender pairing that had a 

Table 2. OLS regression results for body mass index, New Immigrant Survey

Model 1 Model 2 Model 3 Model 4

Explanatory variables
Skin tone, Lt. -> Drk .09 a .06 -.08 .07

(.04) (.04) (.05) (.04)
Race/ethnicity (ref=White)
    Asian -1.30 c -1.48 c -1.43 c -2.10 c

(.23) (.23) (.23) (.33)
    Black .76 a 1.12 c 1.18 c -.29

(.33) (.33) (.33) (.43)
    Latino 2.18 c 1.46 c 1.48 c .81 b

(.21) (.23) (.23) (.30)
Woman (ref=man) -.95 c -.91 c -.91 c -2.09 c

(.15) (.15) (.15) (.32)
Interactions
    Woman*skin tone — — .27 c —

(.07)
    Woman*Asian — — — 1.23 b

(.43)
    Woman*Black — — — 2.77 c

(.54)
    Woman*Latino — — — 1.30 c

(.39)

Note: Models 2-4 control for pre-migration characteristics (childhood health, parental education, 
respondents’ foreign education), LPR status, class of admission, immigrant experience (US education, income, 
US duration, English language proficiency), age, marital status, and exercise. 
Standard errors in parentheses.
a. P<.05; b. P<.01; c. P<.001, two-tailed

…we found no 
relationship between skin 
tone and BMI when we 

included an extensive set of 
controls.

higher BMI than same-race/co-ethnic 
men. While the BMI gender differ-
ence among Whites was larger, Asians 
and Latinos/as demonstrated a similar 
pattern with women having a lower 
BMI than men. Our findings related 
to gender and BMI and, specifically, 
that Black immigrant women had a 
higher BMI, on average, relative to 
both Black and White men, were 
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in-and-of-themselves important con-
tributions to our understanding of 
gender-specific BMI trends. This is be-
cause many studies suggest that wom-
en in the United States, and women 
globally, on average, experience great-
er heterogeneity in BMI, and elevated 
risk of obesity, relative to men across 
several racial/ethnic backgrounds.35

Limitations & Future Research
	 This study has many strengths, 
though we cannot parse out sex-based 

biological processes from gender-spe-
cific experiences or behaviors when 
considering BMI differences as there 
is no self-reported gender identity 
information in the NIS. While this 
conflation of sex and gender is not 
unique to our study, it is important 
for future research to identify immi-
grants who may self-identify as trans-
gender or gender expansive, and ex-
amine their unique experiences.  We 
also note that BMI is just one dimen-
sion of health and further research 

should continue to explore health dif-
ferences among new immigrants that 
arise from the intersections of skin 
tone, race/ethnicity, and gender strat-
ification. For example, future studies 
could examine the dietary changes 
and other potential coping mecha-
nisms of immigrants based on skin 
tone, particularly among women, to 
explore potential behavioral mecha-
nisms linking skin tone and BMI. Re-
latedly, research suggests that the rela-
tionship between BMI and mortality 
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Figure 1. Predicted values of BMI, by skin tone and gender, New Immigrant Survey
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may vary culturally and over time.4 
While our sample was still largely in 
a low risk BMI range (22-28),4 ex-
periencing increases in BMI due to 
stress exposure may create additional 
risk of cardiovascular disease and 
stroke,2-5, 8 common comorbidities of 
obesity and leading causes of death 
in the United States. Future studies 
should build on this work by examin-
ing immigrant mortality risk from an 
intersectional colorism framework. 
	 Further, legal permanent resi-
dents are just one type of immigrant, 

skin tone, race/ethnicity, gender, and 
BMI, future projects should examine 
other types of immigrants so that we 
can better learn how the unique char-
acteristics of LPR immigrants inform 
the patterns identified in this study.

Conclusion

	 This study highlights that BMI 
is not uniform among immigrant 
women of color, which emphasizes 
the importance of an intersectional 
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Figure 2. Predicted values of BMI, by race/ethnicity and gender, New Immigrant Survey

though it is a sizeable group. In 2003, 
the year the NIS data were collected, 
705,827 immigrants received legal 
permanent residency and this grew to 
1.1 million almost 15 years later. In 
addition, LPR immigrants occupy a 
unique position in US society relative 
to the native-born and other migrants 
as they are able to work in the United 
States, own property, receive financial 
assistance for higher education, serve 
in the Armed Forces, and naturalize to 
US citizenship. To extend our under-
standing of the relationships between 
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approach that examines skin tone 
inequality alongside racial/ethnic 
inequality. Many previous studies 
portray women of color, and particu-
larly Black women, as a homogenous 
group that experiences elevated BMI 
and a greater risk of obesity relative 
to women of other racial/ethnic back-
grounds and Black men.4 However, 
dark-skinned Black women may be ex-
periencing additional risks due to the 
combination of gender, race, and skin 
tone, relative to their light-skinned 
peers. This suggests that future re-
search should explore how BMI-
related health risks may be uniquely 
patterned at the intersection of race, 
gender, and skin tone for immigrant 
and non-immigrant populations.

Conflict of Interest
	 No conflicts of interest to report. 

Author Contributions
	 Research concept and design: Painter, 
Tabler; Data analysis and interpretation: 
Painter, Tabler; Manuscript draft: Painter, 
Tabler; Statistical expertise: Painter, Tabler.

References 
1.	 Hu FB. Overweight and obe-

sity in women: health risks and conse-
quences. J Womens Health (Larchmt). 
2003;12(2):163-172. https://doi.
org/10.1089/154099903321576565 
PMID:12737715

2.	 Taylor HA Jr, Coady SA, Levy D, et al. 
Relationships of BMI to cardiovascular risk 
factors differ by ethnicity. Obesity (Silver 
Spring). 2010;18(8):1638-1645. https://doi.
org/10.1038/oby.2009.407 PMID:19927137

3.	 Ogden CL. Disparities in obesity prevalence 
in the United States: Black women at risk. 
Am J Clin Nutr. 2009;89(4):1001-1002. 
https://doi.org/10.3945/ajcn.2009.27592 
PMID:19244372

4.	 Henderson RM. The bigger the healthier: 
are the limits of BMI risk changing over 
time? Econ Hum Biol. 2005;3(3):339-366. 
https://doi.org/10.1016/j.ehb.2005.08.001 
PMID:16202670

5.	 Egger G, Swinburn B, Islam FM. Eco-
nomic growth and obesity: an interesting 
relationship with world-wide implications. 
Econ Hum Biol. 2012;10(2):147-153. 

https://doi.org/10.1016/j.ehb.2012.01.002 
PMID:22305524

6.	 Paeratakul S, Lovejoy JC, Ryan DH, 
Bray GA. The relation of gender, race and 
socioeconomic status to obesity and obesity 
comorbidities in a sample of US adults. Int 
J Obes. 2002;26(9):1205-1210. https://doi.
org/10.1038/sj.ijo.0802026 PMID:12187397

7.	 Hunter M. The persistent problem of color-
ism: skin tone, status, and inequality. Sociol 
Compass. 2007;1(1):237-254. https://doi.
org/10.1111/j.1751-9020.2007.00006.x

8.	 Boyle E Jr. Biological pattern in hypertension 
by race, sex, body weight, and skin color. 
JAMA. 1970;213(10):1637-1643. https://doi.
org/10.1001/jama.1970.03170360035006 
PMID:5468705

9.	 Armstead CA, Hébert JR, Griffin EK, Prince 
GM. A question of color: the influence of skin 
color and stress on resting blood pressure and 
body mass among African American women. 
J Black Psychol. 2014;40(5):424-450. https://
doi.org/10.1177/0095798413494404

10.	 Hargrove TW. BMI trajectories in adult-
hood: the intersection of skin color, gender, 
and age among African Americans. J Health 
Soc Behav. 2018;59(4):501-519. https://
doi.org/10.1177/0022146518802439 
PMID:30303024

11.	 Moore KR, Williams DR, Baird DD. 
Disparities by skin color among young 
African-American women. J Racial Ethn 
Health Disparities. 2021;8(4):1002-1011. 
https://doi.org10.1007/s40615-020-00856-x  
PMID:32888171

12.	 Perreira KM, Wassink J, Harris KM. Beyond 
race/ethnicity: skin color, gender, and the 
health of young adults in the United States. 
Popul Res Policy Rev. 2019;38(2):271-299. 
https://doi.org/10.1007/s11113-018-9503-3 
PMID:31595099

13.	 Jasso G, Massey DS, Rosenzweig MR, Smith 
JP. The New Immigrant Survey 2003 Round 
1 (NIS-2003-1) Public Release Data. Funded 
by NIH HD33843, NSF, USCIS, ASPE 
& Pew. Last accessed August 9, 2022 from 
http://nis.princeton.edu. 

14.	 Delavari M, Sønderlund AL, Swinburn B, 
Mellor D, Renzaho A. Acculturation and 
obesity among migrant populations in high 
income countries—a systematic review. 
BMC Public Health. 2013;13(1):458. 
https://doi.org/10.1186/1471-2458-13-458 
PMID:23663279

15.	 Hunter M. If you’re light you’re alright: light 
skin color as social capital for women of color. 
Gend Soc. 2002;16(2):175-193. https://doi.
org/10.1177/08912430222104895

16.	 Phelan JC, Link BG. Is racism a fundamental 
cause of inequalities in health? Annu Rev 
Sociol. 2015;41(1):311-330. https://doi.
org/10.1146/annurev-soc-073014-112305

17.	 Landor AM, McNeil Smith S. Skin-tone 
trauma: historical and contemporary 

influences on the health and interpersonal 
outcomes of African Americans. Perspect 
Psychol Sci. 2019;14(5):797-815. https://
doi.org/10.1177/1745691619851781 
PMID:31412219

18.	 Crimmins EM, Kim JK, Alley DE, Kar-
lamangla A, Seeman T. Hispanic paradox 
in biological risk profiles. Am J Public 
Health. 2007;97(7):1305-1310. https://
doi.org/10.2105/AJPH.2006.091892 
PMID:17538054

19.	 Borrell LN, Lancet EA. Race/ethnic-
ity and all-cause mortality in US adults: 
revisiting the Hispanic paradox. Am J 
Public Health. 2012;102(5):836-843. https://
doi.org/10.2105/AJPH.2011.300345 
PMID:22493998

20.	 Gómez-Puerta JA, Barbhaiya M, Guan H, 
Feldman CH, Alarcón GS, Costenbader KH. 
Racial/Ethnic variation in all-cause mortal-
ity among United States medicaid recipients 
with systemic lupus erythematosus: a His-
panic and Asian paradox. Arthritis Rheumatol. 
2015;67(3):752-760. https://doi.org/10.1002/
art.38981 PMID:25590668

21.	 Saldaña-Tejeda A, Wade P. Obesity, race 
and the indigenous origins of health risks 
among Mexican mestizos. Ethn Racial Stud. 
2018;41(15):2731-2749. https://doi.org/10.1
080/01419870.2017.1407810

22.	 Yi SS, Kwon SC, Wyatt L, Islam N, Trinh-
Shevrin C. Weighing in on the hidden 
Asian American obesity epidemic. Prev Med. 
2015;73:6-9. https://doi.org/10.1016/j.
ypmed.2015.01.007 PMID:25602909

23.	 Frank R, Akresh IR. Social patterning in 
body mass index (BMI) among contempo-
rary immigrant groups: the emergence of a 
gradient. Demography. 2013;50(3):993-1012. 
https://doi.org/10.1007/s13524-012-0174-0 
PMID:23208784

24.	 Brown TH, Richardson LJ, Hargrove TW, 
Thomas CS. Using multiple-hierarchy 
stratification and life course approaches to 
understand health inequalities: the intersect-
ing consequences of race, gender, SES, and 
age. J Health Soc Behav. 2016;57(2):200-222. 
https://doi.org/10.1177/0022146516645165 
PMID:27284076

25.	 Collins PH. Intersectionality’s definitional 
dilemmas. Annu Rev Sociol. 2015;41(1):1-
20. https://doi.org/10.1146/annurev-
soc-073014-112142

26.	 Borrell LN, Kiefe CI, Williams DR, Diez-
Roux AV, Gordon-Larsen P. Self-reported 
health, perceived racial discrimination, and 
skin color in African Americans in the CAR-
DIA study. Soc Sci Med. 2006;63(6):1415-
1427. https://doi.org/10.1016/j.socs-
cimed.2006.04.008 PMID:16750286

27.	 Grollman EA. Multiple forms of per-
ceived discrimination and health among 
adolescents and young adults. J Health 
Soc Behav. 2012;53(2):199-214. https://

https://doi.org/10.1089/154099903321576565
https://doi.org/10.1089/154099903321576565
https://www.ncbi.nlm.nih.gov/pubmed/12737715
https://www.ncbi.nlm.nih.gov/pubmed/19927137
https://doi.org/10.3945/ajcn.2009.27592
https://www.ncbi.nlm.nih.gov/pubmed/19244372
https://doi.org/10.1016/j.ehb.2005.08.001
https://www.ncbi.nlm.nih.gov/pubmed/16202670
https://doi.org/10.1016/j.ehb.2012.01.002
https://www.ncbi.nlm.nih.gov/pubmed/22305524
https://doi.org/10.1038/sj.ijo.0802026
https://doi.org/10.1038/sj.ijo.0802026
https://www.ncbi.nlm.nih.gov/pubmed/12187397
https://doi.org/10.1111/j.1751-9020.2007.00006.x
https://doi.org/10.1111/j.1751-9020.2007.00006.x
https://doi.org/10.1001/jama.1970.03170360035006
https://doi.org/10.1001/jama.1970.03170360035006
https://www.ncbi.nlm.nih.gov/pubmed/5468705
https://doi.org/10.1177/0095798413494404
https://doi.org/10.1177/0095798413494404
https://doi.org/10.1177/0022146518802439
https://doi.org/10.1177/0022146518802439
https://www.ncbi.nlm.nih.gov/pubmed/30303024
https://doi.org10.1007/s40615-020-00856-x
https://www.ncbi.nlm.nih.gov/pubmed/32888171
https://doi.org/10.1007/s11113-018-9503-3
https://www.ncbi.nlm.nih.gov/pubmed/31595099
http://nis.princeton.edu
https://doi.org/10.1186/1471-2458-13-458
https://www.ncbi.nlm.nih.gov/pubmed/23663279
https://doi.org/10.1177/08912430222104895
https://doi.org/10.1177/08912430222104895
https://doi.org/10.1146/annurev-soc-073014-112305
https://doi.org/10.1146/annurev-soc-073014-112305
https://doi.org/10.1177/1745691619851781
https://doi.org/10.1177/1745691619851781
https://doi.org/10.2105/AJPH.2006.091892
https://doi.org/10.2105/AJPH.2006.091892
https://www.ncbi.nlm.nih.gov/pubmed/17538054
https://doi.org/10.2105/AJPH.2011.300345
https://doi.org/10.2105/AJPH.2011.300345
https://www.ncbi.nlm.nih.gov/pubmed/22493998
https://doi.org/10.1002/art.38981
https://doi.org/10.1002/art.38981
https://www.ncbi.nlm.nih.gov/pubmed/25590668
https://doi.org/10.1080/01419870.2017.1407810
https://doi.org/10.1080/01419870.2017.1407810
https://doi.org/10.1016/j.ypmed.2015.01.007
https://doi.org/10.1016/j.ypmed.2015.01.007
https://www.ncbi.nlm.nih.gov/pubmed/25602909
https://doi.org/10.1007/s13524-012-0174-0
https://www.ncbi.nlm.nih.gov/pubmed/23208784
https://www.ncbi.nlm.nih.gov/pubmed/27284076
https://doi.org/10.1146/annurev-soc-073014-112142
https://doi.org/10.1146/annurev-soc-073014-112142
https://doi.org/10.1016/j.socscimed.2006.04.008
https://doi.org/10.1016/j.socscimed.2006.04.008
https://www.ncbi.nlm.nih.gov/pubmed/16750286
https://doi.org/10.1177/0022146512444289


Ethnicity & Disease, Volume 32, Number 4, Autumn 2022324

BMI among New US Immigrants - Painter and Tabler

doi.org/10.1177/0022146512444289 
PMID:22588219

28.	 Roberts C, Troop N, Connan F, Treasure 
J, Campbell IC. The effects of stress on 
body weight: biological and psychological 
predictors of change in BMI. Obesity (Silver 
Spring). 2007;15(12):3045-3055. https://doi.
org/10.1038/oby.2007.363 PMID:18198314

29.	 Kouvonen A, Kivimäki M, Cox SJ, Cox 
T, Vahtera J. Relationship between work 
stress and body mass index among 45,810 
female and male employees. Psychosom 
Med. 2005;67(4):577-583. https://doi.
org/10.1097/01.psy.0000170330.08704.62 
PMID:16046370

30.	 Mwendwa DT, Gholson G, Sims RC, 
et al. Coping with perceived racism: a 
significant factor in the development of 
obesity in African American women? J Natl 
Med Assoc. 2011;103(7):602-608. https://
doi.org/10.1016/S0027-9684(15)30386-2 
PMID:21999035

31.	 Molina KM, Estrella ML, Rivera-Olmedo 
N, Frisard C, Lemon S, Rosal MC. It 
weigh(t)s on you: everyday discrimination 
and adiposity among Latinos. Obesity (Silver 
Spring). 2018;26(9):1474-1480. https://doi.
org/10.1002/oby.22248 PMID:30175908

32.	 Choi JY. Prevalence of overweight and obesity 
among US immigrants: results of the 2003 
New Immigrant Survey. J Immigr Minor 
Health. 2012;14(6):1112-1118. https://
doi.org/10.1007/s10903-011-9560-8 
PMID:22180199

33.	 Massey DS, Martin, JA. The NIS Skin Color 
Scale. 2003. Last accessed August 9, 2022 
from https://nis.princeton.edu/downloads/nis-
skin-color-scale.pdf

34.	 Budiman A. Key findings about U.S. im-
migrants. 2020. Last accessed August 9, 
2022 from https://www.pewresearch.org/
fact-tank/2020/08/20/key-findings-about-u-s-
immigrants/

35.	 Arroyo-Johnson C, Mincey KD. Obesity 
epidemiology worldwide. Gastroenterol Clin 
North Am. 2016;45(4):571-579. https://
doi.org/10.1016/j.gtc.2016.07.012 
PMID:27837773

https://doi.org/10.1177/0022146512444289
https://www.ncbi.nlm.nih.gov/pubmed/22588219
https://doi.org/10.1038/oby.2007.363
https://doi.org/10.1038/oby.2007.363
https://www.ncbi.nlm.nih.gov/pubmed/18198314
https://doi.org/10.1097/01.psy.0000170330.08704.62
https://doi.org/10.1097/01.psy.0000170330.08704.62
https://www.ncbi.nlm.nih.gov/pubmed/16046370
https://doi.org/10.1016/S0027-9684(15)30386-2
https://doi.org/10.1016/S0027-9684(15)30386-2
https://www.ncbi.nlm.nih.gov/pubmed/21999035
https://doi.org/10.1002/oby.22248
https://doi.org/10.1002/oby.22248
https://www.ncbi.nlm.nih.gov/pubmed/30175908
https://doi.org/10.1007/s10903-011-9560-8
https://doi.org/10.1007/s10903-011-9560-8
https://www.ncbi.nlm.nih.gov/pubmed/22180199
https://nis.princeton.edu/downloads/nis-skin-color-scale.pdf
https://nis.princeton.edu/downloads/nis-skin-color-scale.pdf
https://www.pewresearch.org/fact-tank/2020/08/20/key-findings-about-u-s-immigrants/
https://www.pewresearch.org/fact-tank/2020/08/20/key-findings-about-u-s-immigrants/
https://www.pewresearch.org/fact-tank/2020/08/20/key-findings-about-u-s-immigrants/
https://doi.org/10.1016/j.gtc.2016.07.012
https://doi.org/10.1016/j.gtc.2016.07.012
https://www.ncbi.nlm.nih.gov/pubmed/27837773

