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Abstract

Rationale—Excessive weight gain during pregnancy is a major determinant of later life obesity
among both Black and Latina women and their offspring. However, psychosocial determinants of
this risk, including everyday discrimination, and potential moderators of such effects remain
unexplored.

Objective—We examined the influence of discrimination, a culturally relevant stressor, on odds
of gaining weight beyond Institute of Medicine recommendations during pregnancy. Whether the
effect was moderated by race/ethnicity, age, or depressive symptoms was also examined.

Method—~Participants were 413 Black and Latina pregnant young women, ages 14-21 years.
Experience with discrimination and all moderators were assessed in the second trimester. Last
weight recorded in the third trimester was abstracted from medical records and used to determine
excessive weight gain.

Results—Ever experiencing discrimination was associated with a 71% increase in the odds of
excessive weight gain. The effect of discrimination was primarily present among women who
attributed this treatment to membership in a historically oppressed group (e.g., ethnic minority,
female) or to membership in other stigmatized groups (e.g., overweight). The effect of ever
experiencing discrimination was not moderated by race/ethnicity or age but was moderated by
depressive symptoms. Supporting the perspective of the environmental affordances model,
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discrimination strongly predicted excessive weight gain when women were low in depressive
symptoms but had no effect when women were high in depressive symptoms. The moderating role
of depressive symptoms was equivalent for Black and Latina women.

Conclusion—Results highlight the role of discrimination in perpetuating weight-related health
disparities and suggest opportunities for improving health outcomes among young pregnant
women.
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Overweight and obesity are serious threats to health worldwide. Almost 70% of adults and
one-third of children and adolescents in the United States (U.S.) are overweight or obese,
with a body mass index (BMI) of 25-29.9 or > 30 kg/m?, respectively (Ogden, Carroll, Kit,
& Flegal, 2014). Women of color have been disproportionally affected by this epidemic. The
prevalence of overweight and obesity among Black and Latina women is 82.1% and 76.2%,
respectively, 17% and 12% higher than the prevalence among White women (Ogden et al.,
2014). Elevated rates of overweight and obesity among Black and Latina women are evident
in adolescence and continue to climb into adulthood (Ogden et al., 2014).

The majority of women gain weight beyond medical recommendations during pregnancy
(Caulfield, Witter, & Stoltzfus, 1996; Gould Rothberg, Magriples, Kershaw, Rising, &
Ickovics, 2011; Wells, Schwalberg, Noonan, & Gabor, 2006). Excessive pregnancy weight
gain, in turn, increases risk for obesity in subsequent years among both mother and child due
to increased postpartum weight retention and large for gestational age babies, respectively
(Amorim, Rossner, Neovius, Lourenco, & Linne, 2007; Frederick, Williams, Sales, Martin,
& Killien, 2008; Gould Rothberg et al., 2011; Magriples, Kershaw, Rising, Westdahl, &
Ickovics, 2009; Oken, Rifas-Shiman, Field, Frazier, & Gillman, 2008). The literature
examining differences in weight gain by race/ethnicity is mixed, with some studies
indicating that Black women are particularly likely to exceed recommendations relative to
White women (Wells et al., 2006). Latinas are consistently less likely to exceed
recommendations than Black and White women (Gould Rothberg et al., 2011; Wells et al.,
2006). However, they remain an important group to study in the context of pregnancy weight
gain given their increased risk for obesity in later life.

A growing body of research indicates that experiencing everyday discrimination,
characterized by ongoing day-to-day experiences of being treated differently than others, is
associated with increased waist circumference and abdominal fat over time, and ultimately
increased weight (Cozier, Wise, Palmer, & Rosenberg, 2009; Hickson et al., 2012; Hunte,
2011; Lewis, Kravitz, Janssen, & Powell, 2011). The effect of discrimination on weight-
related outcomes persists whether attributed to race/ethnicity (Cozier et al., 2009) or not
attributed to any specific factor (Lewis et al., 2011). However, null effects have also been
observed (Hunte & Williams, 2009; Vines et al., 2007), suggesting the need to continue
evaluating conditions under which discrimination affects weight-related outcomes.
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Discrimination is believed to affect health outcomes because, as a chronic stressor (Mays,
Cochran, & Barnes, 2007), it impairs the sympathetic nervous system and alters
hypothalamic-pituitary-adrenal axis (HPA-axis) reactivity to and recovery following
exposure to a stressor (Bjorntorp, 2001). In the context of weight gain, the stress hormone
cortisol, which is released by the HPA-axis in response to stress, can influence both
overeating and the accumulation of abdominal fat (Bjorntorp, 2001; Epel, Lapidus,
McEwen, & Brownell, 2001). Everyday discrimination has been shown to affect levels of
cortisol during pregnancy (Thayer & Kuzawa, 2015), suggesting one potential pathway
through which discrimination may contribute to excess pregnancy weight gain and future
obesity among women. However, the association between discrimination and pregnancy
weight gain has not been examined in previous research.

Demographic factors, including race/ethnicity and age, may moderate the relationship
between discrimination and pregnancy weight gain. Following the arguments that Black
individuals have a different history of oppression in the U.S. and that Latinos are more likely
to be immigrants and therefore may be less sensitized to detecting the subtle indications of
prejudice that are common in day-to-day life, racial discrimination in particular has been
found to more strongly affect Black relative to Latino individuals (Gee, Ryan, Laflamme, &
Holt, 2006). Yet, other research has observed no differences by race/ethnicity in the
influence of discrimination due to any cause on health (Earnshaw et al., 2013; Lewis et al.,
2013). Similarly, age may alter the relationship between discrimination and health. Early
adolescence may be a critical period during which discrimination and stigma strongly
influence initiation of maladaptive behaviors (Gibbons et al., 2007; Reid, Dovidio, Ballester,
& Johnson, 2014). On the other hand, the “weathering” hypothesis indicates that experiences
with discrimination accumulate, strongly impacting older adults’ health (Geronimus,
Hicken, Keene, & Bound, 2006). Thus, it is unclear whether and in what direction race/
ethnicity and age might affect the relationship between discrimination and weight gain.

Depression and other mood disorders have primarily been considered as outcomes of
discrimination (Pascoe & Smart Richman, 2009), or as potential confounders or mediators
of the influence of discrimination on health (Earnshaw et al., 2013; Gibbons, Gerrard,
Cleveland, Wills, & Brody, 2004; Lewis, Cogburn, & Williams, 2015). However, the
moderating role of depression has also been examined. Chae et al. (2012) found that history
of a mood disorder heightened the effect of discrimination on cardiovascular disease risk.
On the other hand, the environmental affordances model (Mezuk et al., 2013) has
demonstrated a tradeoff, whereby discrimination may affect either mental or physical health
but not necessarily both. Specifically, Black women who smoke, use substances, and/or are
obese (an indicator of unhealthy eating) have a lower likelihood of developing depression in
response to chronic stress than women who engage in none of these practices (Boardman &
Alexander, 2011; Jackson, Knight, & Rafferty, 2010; Mezuk et al., 2010). This model draws
on research demonstrating that each of these behaviors reduces the experience of stress.
Consuming unhealthy foods, for example, dampens HPA-axis response to stress (Dallman,
2010; Foster et al., 2009; Pecoraro, Reyes, Gomez, Bhargava, & Dallman, 2004). Likewise,
although cigarettes and alcohol both activate the HPA-axis, they also act on the dopamine
system, producing feelings of calm and relaxation and dampening the body’s response to
stressful events (Koob et al., 1998; Pierce & Kumaresan, 2006). Black women may prefer
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unhealthy eating as the most gender- and socially-appropriate physical means for coping
with stress (Giscombe, 2005; Jackson et al., 2010), especially while pregnant. This research
has viewed obesity as an indicator of coping with stress in a manner that either protects
against or masks the effects of stress on depression. Likewise, the presence of heightened
depressive symptoms may be seen as an indicator of coping with stress in a manner that
limits its effects on obesity and excess weight gain. Discrimination may therefore have less
effect on weight gain among women with heightened depressive symptoms. Thus, as with
race/ethnicity and age, there are conflicting views regarding whether depression may
exacerbate or dampen the effect of discrimination on weight.

The present research sought to make a novel contribution to the literature by prospectively
examining the relationship between everyday discrimination and weight gain during
pregnancy, a contributing factor to later life obesity, among Black and Latina young women.
Because these young women are likely to be exposed to discrimination on the basis of a
number of different characteristics (e.g. race/ethnicity, language, income level, etc.) we
examined discrimination due to any cause, rather than specifically due to race/ethnicity. We
predicted that reports of discrimination in the second trimester of pregnancy would be
associated with excessive weight gain in the third trimester, over and above important
covariates. Given mixed results in previous research, we explored whether the influence of
discrimination was moderated by race/ethnicity, age, and depressive symptoms.

Method

Procedures

Data were drawn from the control condition of a randomized controlled trial testing the
efficacy of group prenatal care versus standard individual prenatal care (Ickovics et al.,
2015). Fourteen study sites in New York City were randomized. The present analysis reports
data from the seven sites randomized to standard prenatal care. Young women receiving
prenatal care at a study site between 2008 and 2011 were invited to participate. Inclusion in
the study required that the woman was 14-21 years old, no more than 24 weeks gestation,
not considered high-risk (e.g., HIV positive), willing to be randomized, and comfortable
speaking English or Spanish.

Structured interviews were completed in English or Spanish using Audio-Handheld Assisted
Personal Interview, allowing participants to simultaneously listen to and read questions, then
enter their responses on a handheld computer. Participants received $20 for participation in
each interview. All self-report data used in the present analysis were taken from interviews
conducted at study enrollment in the second trimester, between 14 and 24 weeks gestation.
Procedures were approved by the Institutional Review Boards at Yale University, the
Clinical Directors Network, and each study site.

Participants

In all, 624 young women from the clinical study sites were randomized to the control
condition. Women were excluded from the present analysis if they were not Black or Latina
(n=37), were missing medical record data (/7= 56) or information on the baby’s date of
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birth (7= 21), did not have their weight assessed at the study site during the third trimester
(n = 48), were carrying twins (n= 6), or did not provide complete data on examined
variables (7= 49), resulting in a sample of 413 women. Women who were not Black or
Latina were excluded because the small sample size did not allow for consideration of other
races or ethnicities. Exclusion from analyses was unrelated to study variables, including
discrimination (y2(1, N=622) = 0.03, p = .86), pre-pregnancy BMI (£(587) = -0.92, p=.
36), and race/ethnicity (x2(1, N=587) = 0.001, p=.97).

Excessive weight gain—The Institute of Medicine (IOM; 2009) has provided guidelines
for weight gain during pregnancy based on a woman’s pre-pregnancy BMI. A maximum
weight gain of 40 pounds is recommended for underweight women (BMI < 18.5 kg/m?),
with 35, 25, and 20 pounds recommended for normal weight (BMI 18.5-24.9 kg/m?),
overweight (BMI 25-29.9 kg/m?2), and obese women (BMI > 30.0 kg/m?), respectively.
Women are advised to gain no more than 4.4 pounds during the first trimester and 1.32,
1.13, .76, or 0.58 pounds per week, depending on their pre-pregnancy BMI group.

Pre-pregnancy BMI was calculated from self-reported pre-pregnancy weight and height in
the second trimester. The final weight assessed during the third trimester of pregnancy, the
date of the final weight assessment, and gestational age at birth were abstracted from
medical records. Weight gain was calculated by subtracting pre-pregnancy weight from final
third trimester weight. Gestational age when the final weight was assessed was back-
calculated from gestational age at birth. Maximum recommended weight gain was calculated
for each woman from 10M guidelines (2009), accounting for each woman’s BMI group and
gestational age at final weight assessment. Weight gain was categorized as excessive if it
exceeded the maximum recommended.

Discrimination—Discrimination was assessed with a 10-item version of the Everyday
Discrimination Scale (Williams, Yan, Jackson, & Anderson, 1997). Participants indicated on
a 1 (never) to 4 (often) scale how often in their day-to-day lives they experienced
discrimination (e.g., are “treated with less courtesy than other people”); items did not
reference race/ethnicity, gender, etc., as the cause of discrimination. This measure of
discrimination has been frequently employed in previous research examining weight
outcomes (Cozier et al., 2009; Hickson et al., 2012; Hunte, 2011; Lewis et al., 2011). The
items were initially summed to form a scale score. However, responses were skewed such
that few individuals “sometimes” or often “experienced” discrimination. We explored
forming categories of none, low, moderate, or high exposure (Chae et al., 2008) but still
observed limited exposure at the moderate (n7=34) and high levels (7= 2). Moreover, there
was no evidence of a dose-response relationship between excessive weight gain and either
the fully continuous or the graded categorical measures of discrimination. Consistent with
previous research, we ultimately dichotomized the scale into never experienced (0) versus
had ever experienced (1) discrimination (Hunte & Williams, 2009; Schulz et al., 2006).

If participants reported ever experiencing any form of discrimination, a follow-up question
assessed participants’ primary attribution for these experiences. Participants who identified
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race/ethnicity, language, gender, income, or sexual orientation as the primary reason for this
treatment were classified as having attributed differential treatment to membership in a
group that has historically experienced group-based oppression. Individuals who attributed
differential treatment to non-group based identities indicated age, physical appearance, or
“other” as reasons for this treatment or chose not to select a reason.

Moderators—All moderators were assessed during the second trimester. Women self-
reported their current age and race/ethnicity as Latina or Black, non-Latina. Depressive
symptoms were assessed with 15 items from the affect-only component of the Center for
Epidemiologic Studies - Depression Scale (CES-D; Radloff, 1977). Consistent with previous
research on pregnant women (Westdahl et al., 2007), five somatic items from the full scale
that may reflect symptoms of either depression or pregnancy were not assessed (e.g., poor
appetite, restless sleep). Participants indicated how often in the previous week they felt
“depressed” or “lonely” on a 0 (less than 1 day) to 3 (5-7 days) scale. Items were summed to
form a scale score ranging from 0 to 44 (Cronbach’s a = .86).

Covariates—All analyses controlled for variables that have been linked to pregnancy
weight gain or discrimination in previous research. Covariates included race/ethnicity, age,
depressive symptomatology, pre-pregnancy BMI, gestational age when the final weight was
assessed, number of births >20 weeks gestation (i.e., parity: 0 versus 1+), and nativity (U.S.
born versus not) (Casanueva, Labastida, Sanz, & Morales-Carmona, 2000; Caulfield et al.,
1996; Gee et al., 2006; Gould Rothberg et al., 2011). Parity and nativity status were assessed
via self-report in the second trimester.

Data Analysis

Results

All analyses were conducted in SPSS 22.0. Descriptive statistics were run to characterize the
sample on all covariates and total weight gain. T-tests were conducted to compare women
who had appropriate versus excessive weight gain. We examined the extent to which total
weight gain (final weight — pre-pregnancy weight) among participants was correlated within
study sites. There was little evidence of clustering in weight gain (Intra-class correlation=.
002, design effect= 1.18), therefore, we used standard logistic regression to examine the
association of discrimination with excessive weight gain. Mean (M) differences between
those who did versus did not experience discrimination were examined for each moderator.
Moderators were tested in three separate logistic regressions. Everyday discrimination and
moderators were mean centered prior to forming interaction terms (Aiken & West, 1991).
Significant interactions were probed within categories for dichotomous variables or at one
standard deviation (SD) above and below the mean for continuous moderators.

Sample Characteristics

Participants averaged 18.56 years of age (SD = 1.70). Sixty-six percent identified as Latina,
34% as Black. Mean pre-pregnancy BMI was 24.08 (SD = 5.66); 18% were overweight, and
15% were obese. Women averaged 18.69 weeks gestation (SD = 3.50) in the second
trimester and 38.09 weeks gestation (SO = 2.37) at their final third trimester weight
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assessment. In all, 54% had weight gain that exceeded recommendations. On average,
women who exceeded weight recommendations did so by 15.04 pounds (SD = 13.16); 79%
were five or more pounds beyond recommendations. Overall, 78% (7= 320) of women had
experienced discrimination. Among these women, 39% (= 125) attributed their
experiences to a group-based identity. Race/ethnicity (n= 73) and language (77 = 20) were
most often selected as reasons for discrimination, followed by income (7= 15), gender (n=
10), and sexual orientation (/7= 7). Women who did not attribute discrimination to group
membership (7= 195), most commonly selected “other” (n= 102), followed by age (/7= 52)
and physical appearance (17 = 28). Thirteen participants chose not to indicate a reason for
discrimination.

Demographic comparisons of participants who had appropriate versus excessive weight gain
are given in Table 1. Women with excessive weight gain had higher pre-pregnancy BMIs and
were 0.78 weeks, or 5.46 days, further along in pregnancy. Notably, women who exceeded
recommendations gained, on average, double that of women with appropriate weight gain.
Black and Latina women were equally likely to exceed weight recommendations.

Main Effect of Everyday Discrimination

Everyday discrimination was not related to pre-pregnancy weight or BMI (s > .16).
However, having experienced discrimination in the second trimester predicted greater odds
of excessive weight gain in the third trimester (0 =.04). As indicated in Table 2, ever
experiencing discrimination was associated with a 71% increase in the odds of excessive
weight gain. A sensitivity analysis indicated that excluding individuals who were within one
pound of the weight recommendation (/7= 24) did not alter the magnitude of the effect
(Odds ratio [OA] = 1.70, p=.05). Among the covariates, gestational age at final weight
assessment and BMI were the only significant predictors of excessive weight gain.
Depressive symptoms were not associated with excessive weight gain.

We conducted a post-hoc analysis to examine whether the effect of discrimination depended
on whether participants attributed this treatment to a group-based identity or to some other
cause. The variables capturing ever experiencing discrimination and attributions for
discrimination were used to create two dummy codes. Individuals who never experienced
discrimination (23%), the base group, were compared first with individuals who experienced
discrimination but did not attribute it to a group-based identity (non-group-based
discrimination; 47%) and second, with individuals who attributed discrimination to race/
ethnicity, language, gender, income, or sexual orientation (group-based discrimination;
30%). These dummy codes were examined as predictors in logistic regression models in
place of the dichotomous measure of discrimination. As shown in Table 3, results indicated
that group-based discrimination was associated with a 94% increase in the odds of excessive
weight gain (p = .03). Non-group-based discrimination was only marginally associated with
greater odds of excessive weight gain (p=.10).

As age and weight may also be a basis for discrimination (Puhl & Brownell, 2001;
Rosenthal et al., 2014), a sensitivity analysis further examined whether the effect observed
for group-based discrimination extended to other stigmatized identities. Dummy codes
included those who attributed discrimination to a group identity, age, or physical appearance
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in a single category (attributed discrimination; 49%). Individuals who never experienced
discrimination (23%), the base group, and individuals who experienced discrimination but
selected “other” or chose not to select an attribution (unattributed discrimination; 28%)
formed the other categories. Consistent with the results for group-based discrimination,
attributed discrimination was associated with an 89% increase in the odds of excessive
weight gain (p=.02) (see Table 3). Unattributed discrimination did not increase risk of
excessive weight gain (p=.21). Taken together, these analyses support that the main effect
of never versus ever experiencing discrimination primarily reflects discrimination due to
membership in historically oppressed and other stigmatized groups, rather than general
unfair treatment.

Potential Moderators: Race/ethnicity, Age, and Depressive Symptoms

Moderators were examined with respect to the dichotomous measure of never versus ever
experiencing discrimination. Analyses examining moderators of group-based and non-
group-based discrimination were largely consistent with the results reported below.
Regarding mean differences in discrimination as a function of the moderators, Black women
(86%) were more likely to report experiencing discrimination than Latina women (73%) (2
[1, N=413] =8.52, p<.01). In addition, women who reported experiencing discrimination
had higher concurrent depressive symptomatology (M= 13.04) than those who did not (M=
8.43) (¢[208.17] = =5.55, p<.001). However, age did not vary across experiences with
discrimination (p=.28).

Although the simple slopes suggested that the influence of discrimination on excessive
weight gain was stronger for Black women (B =0.97, p=.06) than Latina women (B8 = 0.40,
p = .18), the discrimination by race/ethnicity interaction was not significant (o = .34) (Table
2). Likewise, age did not moderate the relationship between discrimination and excessive
weight gain (p = .40). The influence of discrimination on excessive weight gain was,
however, moderated by depressive symptoms (p = .05) (Table 2). Simple effects, shown in
Figure 1, were examined at one SD above and below the mean of depressive symptoms,
reflecting scores of 21 and 3, respectively. High values of depressive symptomatology were
well above 16, the typical cut-point on the CES-D for defining individuals as at high risk for
depression (Radloff, 1977).

Consistent with the environmental affordances model (Mezuk et al., 2013), when depressive
symptoms were high, there was no effect of discrimination on excessive weight gain (B =
-0.36, 95% confidence interval [C/]: —=1.41, 0.68; ¥2 = 0.46, p=.50). However, when
depressive symptoms were low, discrimination strongly affected excessive weight gain (B =
0.98, 95% Cl: 0.31, 1.65; x2 = 8.13, p< .01). Reports of ever experiencing discrimination
were associated with a 165% increase in the odds of excessive weight gain among women
who were low in depressive symptoms. As shown in Figure 1, women who had low levels of
depressive symptoms and experienced discrimination had a 76% chance of exceeding weight
recommendations. All other women had approximately a 50% chance of exceeding weight
recommendations.

Previous research documenting this tradeoff between mental and physical health in the
influence of discrimination has focused on Black but not Latina women (e.g., Jackson et al.,
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2010). Therefore, we conducted a post-hoc analysis to examine whether the interaction
between discrimination and depressive symptoms varied as a function of race/ethnicity. The
nonsignificant three-way interaction between discrimination, depressive symptoms, and
race/ethnicity (p=.39) indicated that the moderating role of depressive symptoms was
equivalent for Black and Latina women (Table 2). The simple slopes further supported that
there was no effect of discrimination among Black women (8= 0.73, p=.45) or Latina
women (B=-0.75 p=.26) when depressive symptoms were high. However, an effect of
discrimination emerged when depressive symptoms were low for both Black (B=1.14, p=.
08) and Latina (B =0.95, p=.02) women. Thus, among women of both races/ethnicities,
ever experiencing discrimination predicted excessive weight gain primarily when depressive
symptoms were low.

Discussion

To our knowledge, this study is the first to examine and find associations of discrimination
with the likelihood of exceeding recommendations for weight gain during pregnancy.
Although young women who exceeded recommendations were just 5.46 days further along
in pregnancy, they gained 22 pounds more on average than women who stayed within
recommendations. This is problematic because research suggests that women who exceed
weight recommendations during pregnancy experience significant difficulty in returning to
their pre-pregnancy weight postpartum, putting them at risk for overweight and obesity
throughout adulthood (Gould Rothberg et al., 2011).

Our post-hoc analysis supported that the main effect of never versus ever experiencing
discrimination was more so the result of discrimination due to membership in historically
oppressed and other stigmatized groups, rather than attributions of differential treatment to
other causes. Previous research has discussed the benefits and drawbacks of different
approaches to assessing discrimination (Shariff-Marco et al., 2011; Williams & Mohammed,
2009). Assessing discrimination without reference to a specific identity can be beneficial
because it yields the highest level of reported exposure to discrimination (Shariff-Marco et
al., 2011). Further, it remains unclear whether one approach is more accurate than the other
options for assessing discrimination (Lewis et al., 2015). Nonetheless, our results are
consistent with previous research demonstrating that increased experiences with
discrimination, whether assessed with respect to a specific identity or not, appear to
negatively impact weight-related outcomes (Cozier et al., 2009; Lewis et al., 2011).

It is noteworthy that discrimination was not associated with women’s pre-pregnancy weight
or BMI. Associations have been observed between cross-sectional but not longitudinal
assessments of stress and weight among adolescents (van Jaarsveld, Fidler, Steptoe,
Boniface, & Wardle, 2009). Further, although adolescents do cope with stress by eating high
fat foods and engaging in emotional eating (Cartwright et al., 2003; Nguyen-Rodriguez,
Chou, Unger, & Spruijt-Metz, 2008), these eating practices do not consistently differentiate
between normal- and over-weight adolescents (e.g., Nguyen-Rodriguez et al., 2008). Only a
few studies have examined the relationship between stress and weight among adolescents
(Wardle, Chida, Gibson, Whitaker, & Steptoe, 2011). It therefore remains unclear whether
discrimination is more likely to manifest in behaviors like substance use and unprotected sex
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among adolescents, requiring a critical life event like pregnancy to differentially influence
weight. This issue highlights the need for more comprehensive theorizing regarding for
which individuals discrimination is likely to impact which outcomes.

Discrimination was concurrently associated with second trimester depressive symptoms.
However, given the lack of a relationship between depressive symptoms and excessive
weight gain, depressive symptoms did not mediate the effect of discrimination on excessive
weight gain. Rather, depressive symptoms moderated the relationship between
discrimination and weight gain, with an effect of discrimination evident at low but not high
levels of depressive symptoms. Both Black and Latina women were primarily influenced by
discrimination when depressive symptoms were low. From the perspective of the
environmental affordances model (Mezuk et al., 2013), this might be expected given
similarly high rates of obesity, modest rates of depression, and comparable social
environments among Black and Latino individuals (Cottrell & Neuberg, 2005; Dunlop,
Song, Lyons, Manheim, & Chang, 2003; Ogden et al., 2014).

These results support the broader perspective of the environmental affordances model,
indicating that there may be tradeoffs in the way that individuals manage chronic stress
(Jackson et al., 2010). As research based on the model has assessed the presence of
depression and obesity rather than coping strategies that may lead to these outcomes
(Boardman & Alexander, 2011; Jackson et al., 2010; Mezuk et al., 2010), additional research
is needed to verify actual use of coping strategies that differentially impact mental versus
physical heath. Nonetheless, results support that coping with discrimination in a way that
impacts mental health may channel the effects of stress away from mechanisms that impact
weight gain and vice versa. As a result, treating weight gain or depressive symptoms directly
may lead to rebounds in the alternative outcome. Instead, techniques that address the
physiological response to discrimination are likely to be most effective long-term.

Black women were more likely to report discrimination than Latina women, potentially due
to differences in the history and nature of discrimination directed at these groups (Gee et al.,
2006). This may also reflect differences in Blacks’ and Latinas’ residential environments.
Although residential segregation has been linked to a number of negative health outcomes
(Williams & Collins, 2001), living in a segregated neighborhood that exists within a cluster
of other similarly segregated neighborhoods, an “ethnic enclave,” may actually protect
residents from experiencing discrimination (Bell, Zimmerman, Almgren, Mayer, & Huebner,
2006). Nonetheless, it is unclear in the present sample whether neighborhood composition
explains Black-Latino differences in experiences with discrimination.

Although the simple slopes suggested that the effect of discrimination on weight gain may
be more so evident among Black women than among Latina women, the discrimination by
race/ethnicity interaction was not significant. Certainly, power is low for detecting small to
moderate sized interactions, especially when measures are not perfectly reliable (Aiken &
West, 1991). In light of the “Hispanic/Latino paradox” (Franzini, Ribble, & Keddie, 2001), it
is plausible that discrimination may more strongly influence the health outcomes of Black
individuals. Yet, we also noted an effect of discrimination among Latina women with low
but not high depressive symptoms. It therefore does not appear that Latinas’ pregnancy
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weight gain is universally unrelated to their experiences with discrimination. The
circumstances under which these relationships are detectable among Black versus Latina
individuals may be highly nuanced. Research that is sufficiently powered to detect
discrimination by race/ethnicity interactions is needed to allow us to more definitively gauge
to what extent discrimination differentially influences the outcomes of individuals of
different races or ethnicities.

Similarly, age did not moderate the relationship between discrimination and weight gain.
Reports of discrimination also did not vary by age. The lack of a difference in reports of
discrimination by age is somewhat surprising given that young women, relative to
adolescents, potentially had more opportunities for contact with stigmatizing institutions,
including pre-pregnancy healthcare and work environments. However, previous research has
documented that preadolescents report experiencing discrimination (Simons et al., 2002) and
these early experiences may be particularly critical for shaping coping behavior (Gibbons et
al., 2007). Experiences with discrimination have also been shown to vary in late but not
early pregnancy as a function of age (Rosenthal et al., 2014). Thus, in the absence of
additional visible marks of stigma (i.e., being a pregnant adolescent), the likelihood of
experiencing discrimination may primarily be a function of race/ethnicity rather than age.

Where these young women were likely to have encountered discrimination remains an open
question. Given their mean age of 18, many of them had likely spent a substantial amount of
time in the school system. Black and Latino students in New York City have reported being
treated differently than students of other ethnicities by teachers, and these experiences
increase over the course of high school (Greene, Way, & Pahl, 2006; Rosenbloom & Way,
2004). These students also reported experiencing discrimination in interactions with police
and shopkeepers (Rosenbloom & Way, 2004). The present study enrolled young women
during their 18! week of pregnancy, on average. As the first prenatal visit typically occurs
between weeks eight and 10, these women may also have experienced discrimination in
interactions with doctors as a result of being ethnic minority, primarily unwed, pregnant
adolescents. Experiences with discrimination have been documented among Latino and
Black adults seeking general healthcare, as well as among ethnic minority women seeking
reproductive healthcare (Gee et al., 2006; Malat & Hamilton, 2006; Thorburn & Bogart,
2005). Thus, there are a number of settings in which the women in the present sample could
have experienced discrimination.

Although medical interactions may communicate discrimination, pregnancy is an ideal time
for medical professionals who have regular contact with pregnant patients to implement
interventions that aim to reduce the impact of discrimination. For example, a brief task in
which individuals affirm their self-worth by writing about important values (e.g.,
relationships with family and friends) has been show to buffer the effects of discrimination
by preventing increases in cortisol and epinephrine in response to stressors (Creswell et al.,
2005; Sherman, Bunyan, Creswell, & Jaremka, 2009). Indeed, self-affirmation interventions
have had long-term positive effects on minority youth across a number of domains
(Sherman, 2013), including in the context of weight loss (Cook et al., 2014).
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Strengths and Limitations

The primary limitation of the present study is that some of our predictors and outcomes,
such as pre-pregnancy weight, are subject to self-report bias. However, research suggests
fairly accurate reporting of pre-pregnancy weight (Gould Rothberg et al., 2011; Park et al.,
2011). In addition, results may not extend to non-pregnant adolescent samples, where the
effects of discrimination may manifest differently. Despite these limitations, the prospective
study design is a strength, which allowed for greater causal inference. Moreover, we are
unaware of previous research that has demonstrated an association of discrimination to
pregnancy weight gain, highlighting an avenue for limiting the effect of discrimination on
long-term health outcomes.

Conclusion

Our results suggest pregnancy weight gain as a pathway through which discrimination may
contribute to disparities in obesity among women. Results also highlight the complex
interplay between mental and physical health in manifestation of the effects of
discrimination. Strategies that aim to reduce the likelihood of encountering discrimination
and that alter young pregnant women’s physiological response to discrimination may
potentially have far reaching consequences for both mother and child.
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Research Highlights

Excess pregnancy weight gain increases risk of obesity among mothers and
children.

We examined whether discrimination predicted excess pregnancy weight gain.

Experience with discrimination increased odds of third trimester excess weight
gain.

The effect was moderated by depressive symptoms but not by ethnicity or age.

Discrimination predicted excess weight gain only when depressive symptoms
were low.
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Figure 1.
Simple effects for the relationship of discrimination to probability of excessive weight gain

at high and low levels of depressive symptoms. Simple effects were probed at 1 standard
deviation above and below the mean of depressive symptoms, respectiviey.
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Table 1

Sample Characteristics Stratified by Weight Gain Status

Weight Gain Status Based on

Institute of Medicine Guidelines

Demographics Appropriate Excessive p-value
(n=189) (n=224)
Race/ethnicity, NV (%)
Black 67 (47.5%) 74 (52.5%) 61
Latina 122 (44.9%) 150 (55.1%)
Age, M (SD) 18.40 (1.75) 18.70 (1.66) .08
Nativity status, NV (%)
U.S. born 133 (44.0%) 169 (56.0%) 25
Foreign born 56 (50.5%) 55 (49.5%)
Pre-pregnancy BMI, M (SD) 22.85 (6.56) 25.12 (5.73) .001
Gestational age at final weight 37.67 (2.62) 38.45 (2.08) .001
assessment (weeks), M (SD)
Parity, NV (%) 4
0 155 (44.7%) 192 (55.3%) 31
1+ 34 (51.5%) 32 (48.5%)
Depressive symptoms, M (5D) 11.79 (8.58) 12.18 (8.77) .65
Total weight gain (pounds), M (SD) 21.02 (9.59) 43.50 (13.59) .001

Notes. M=Mean. SD=Standard deviation. BMI= body mass index (kg/mz).

aParity: 0 = no births >20 weeks gestation; +1 = 1 or more birth >20 weeks gestation.
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Effects of Discrimination, Covariates, and Interactions on Excessive Weight Gain

Table 2

Predictors

B [95% Cl]

Adjusted Odds Ratio

[95% Cl]

Chi-square

Discrimination (never vs. ever)

Race/ethnicity
Age

Depressive symptoms

Body mass index
Gestational age

Parity
Nativity

Discrimination x Race/ethnicity
Discrimination x Age

Discrimination x Depressive symptoms

0.54 [0.03, 1.05]

0.12 [-0.33, 0.57]
0.10 [-0.02, 0.23]
0.00 [-0.02, 0.03]
0.08 [0.04, 0.12]

0.14 [0.05, 0.23]

-0.40 [-0.99, 0.19]

-0.42 [-0.89, 0.06]
Interactions

-0.57 [-1.71, 0.59]

-0.14 [-0.45, 0.18]

-0.08 [-0.15, 0.00]

Discrimination x Depressive symptoms x Race/ethnicity  —0.08 [-0.24, 0.09]

1.71[1.03, 2.85]

1.13[0.72, 1.77]
1.11[0.98, 1.26]
1.00 [0.98, 1.03]
1.08 [1.04, 1.13]

1.15[1.05, 1.26]

0.67[0.37, 1.21]
0.66 [0.41, 1.06]

0.57 [0.18, 1.81]
0.87 [0.64, 1.20]
0.93 [0.86, 1.00]

0.93 [0.79, 1.09]

*

431
0.30
2.57
0.01

*

1453

*

9.28™
1.78
2.96

0.92
0.70

*

3.87
0.82

Notes. Interactions were examined in separate logistic regression models. B= unstandardized coefficient. C/= confidence interval.

*
p<.05
A
p<.01

Aok

p<.001.
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Table 3
Effects of Group-based, Non-group-based, Attributed, and Unattributed Discrimination on Excessive Weight
Gain
Adjusted Odds Ratio
B [95% Cl] [95% Cl] Chi-square

Group-based discrimination 0.66 [0.07, 1.25] 1.94 [1.08, 3.50] 488"

Non-group-based discrimination  0.46 [-0.08, 1.00] 1.58[0.92, 2.72] 2.75

Attributed discrimination 0.64 [0.10, 1.18] 1.89[1.10, 3.26] 5.30°

Unattributed discrimination 0.38 [-0.21, 0.97] 1.46 [0.81, 2.63] 1.59

Notes. Group-based and non-group-based discrimination were examined in a single analysis, and attributed and unattributed discrimination in a
separate analysis. Ethnicity, age, depressive symptoms, body mass index, gestational age, parity, and nativity were included as covariates in both
analyses. B= unstandardized coefficient. C/= confidence interval.

*

p<.05.
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