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Abstract Research implicates experiences of discrimina-
tion in exacerbating cardiometabolic disease (CMD) risk.
Belongingness has been suggested as a buffer against the
adverse effects of discrimination. However, when discrimi-
nation occurs in an environment to which one feels they
belong, then the potential benefits of belongingness may dis-
sipate or even exacerbate the effects of discrimination. In
the present study, we examined these competing hypotheses
on how campus belonging might moderate the relationship
between discrimination experienced on campus and CMD
risk. College students (n= 160, 60.9% Latino/a/x) reported
the frequency of on-campus discrimination and campus
belongingness, and then completed items assessing risk for
CMD. More frequent discrimination related to higher com-
parative CMD risk among those who reported high campus
belongingness, even after adjusting for relevant covariates.
These findings highlight the complicated nature of belong-
ingness in the context of physical health. Future research is
needed to better understand the role of environment when
considering morbidity among college students.

Keywords Cardiometabolic disease risk - College
students - Discrimination - Social belonging

Supplementary Information The online version contains
supplementary material available at https://doi.org/10.1007/
$10865-021-00228-8.

< Maryam Hussain
mhussain5 @ucmerced.edu

Department of Psychological Sciences, University
of California, 5200 Lake Rd, Merced, CA 95343, USA

Introduction

Many college students engage in lifestyle choices that may
put them at risk for future cardiometabolic disease risk (Ira-
zusta et al., 2007). For instance, about half of college stu-
dents do not meet food group guidelines for recommended
daily dietary intake (Irazusta et al., 2007; Schweitzer et al.,
2016), typically because they over-consume fats, and under-
consume grains, fiber, fruits and vegetables (Irazusta et al.,
2007). Longitudinal data tracking adolescents into early
adulthood showed a 24% decrease in physical activity with
the steepest decline occurring within the first year of college
(Kwan et al., 2012). Furthermore, awareness of cardiometa-
bolic disease risk is lower in younger adults, such as college
students (Collins et al., 2004; Sarpong et al., 2017). These
poor lifestyle choices pose serious health concerns: around
one-third of college students are overweight, almost half
have been told they have high blood pressure (Burke et al.,
2009), and about one-fifth have low HDL cholesterol (Fer-
nandes & Lofgren, 2011)—all of which put them at higher
risk for future cardiometabolic disease.

One factor that contributes to why students engage in
these risky lifestyle choices is psychosocial stress. A potent
and prevalent form of this stress is discrimination—or the
unequal treatment of people on the basis of group member-
ship, such as race, ethnicity, gender, age, sexuality, or socio-
economic status (Pager & Shepherd, 2008)—with 37-97% of
minority and underrepresented college students experienc-
ing discrimination while in college (Hatzenbuehler et al.,
2011; Juang et al., 2016). Discrimination is associated with
poorer health behaviors and physical health among college
students, including increased alcohol consumption (Hatzen-
buehler et al., 2011; Unger et al., 2014), tobacco use (Hor-
ton & Loukas, 2013; Unger et al., 2014), and marijuana use
(Unger et al., 2014). Furthermore, in the adult population
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discrimination is linked to increased risk for hypertension
(Dolezsar et al., 2014; Hill et al., 2007). Thus, the first goal
of this paper is to replicate and extend this work demonstrat-
ing discrimination on campus as a predictor of increased
comparative cardiometabolic disease risk among college
students.

Research on the need to belong highlights social belong-
ingness as a basic human need (Hill et al., 2007) that peo-
ple innately desire (Baumeister & Leary, 1995). One form
of social belongingness that has been highlighted as vital
to college students’ health and well-being is the extent to
which a student feels they belong on campus (Hurtado &
Carter, 1997; Walton & Cohen, 2011). For example, college
students with a greater sense of belonging to campus are
less likely to be depressed and to attempt suicide (Backhaus
et al., 2019). Moreover, sense of belonging can buffer against
the adverse effects of stressors (Huynh & Gillen-O’Neel,
2016; Lewis et al., 2016). For example, among young adults,
sense of belonging buffered against the deleterious effects
of stressors on risky alcohol use (Torgerson et al., 2018),
while amongst adolescents, sense of belonging mitigated the
adverse effects of discrimination on sleep duration (Huynh
& Gillen-O’Neel, 2016). Although sense of belonging has
been indicated as a buffer against adverse psychological
health and academic problems, it has hardly been examined
as a buffer against physical health problems among college
students. Nonetheless, research suggests that people who
feel a sense of belonging to their school community may feel
socially secure and function better where they feel a strong
sense of fit (Lewis et al., 2016). Thus, the second goal of this
paper is to test whether social belongingness to campus buft-
ers the effects of discrimination on cardiometabolic health.

Although social belonging may be a resource, it is also
possible that it is a barometer of the potential for discrimi-
nation to be an antagonist. That is, when discrimination
occurs in an environment that had been rated as high in
social belonging, the impact of that discrimination may be
more severe and problematic. For instance, when discrimi-
nation occurs in the same environment to which one feels
belongingness, it might signal ostracism from an essential
group (Bernstein et al., 2010; Williams, 2002) or a threat to
a person’s social connections (MacDonald & Leary, 2005).
Related to this idea, when social exclusion occurs in a place
considered important, it can correlate to stronger negative
feelings than if the exclusion occurred in a place that is less
important to the person (Bernstein et al., 2010; Sacco et al.,
2014). From this perspective, feelings of belongingness to
the context in which one experiences discrimination might
undercut the generally presumed positive effect of belong-
ingness and exacerbate the effects of discrimination on car-
diometabolic health.

The purpose of this study is to test two social con-
structs—discrimination and social belongingness—that are
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particularly salient on college campuses and essential to
college students’ health. This study will extend past work
examining health and health behaviors that contribute to
future cardiometabolic morbidity among college students
(Burke et al., 2009; Irazusta et al., 2007; Kwan et al., 2012),
by considering these unexplored social constructs and their
interaction. That is, we aim to test a fit between a person and
their environment to better understand when belongingness
is a resource. We predict that more frequent discrimination
would associate with higher cardiometabolic risk. We also
expect that, consistent with the vast literature on belonging
and health, a stronger sense of belongingness would buffer
this effect, but recognize the potential that it might paradoxi-
cally exacerbate the effect.

Method
Participants and procedure

The data were from a larger study examining health and
health behaviors of college students. For this study, we focus
only on the data that were relevant to discrimination, social
belonging, cardiometabolic risk factors, and the covariates
used to adjust the models. We provide a full list of meas-
ures at the OSF link (https://osf.io/myqxk/?view_only=
43130e77a93a4feb8e5356a28977bcfa). We describe only
the participants analyzed for this study. Participants were
160 undergraduate students (61.9% women; 59.4% Latino/a/
Hispanic; M,,.=20.05 years, SD,,.=1.40 years) recruited
to complete an online survey in exchange for research credit.
To reduce participant burden, we programmed the survey
to randomize participants to receive 80% of all measures.
Only those who responded to the measures of discrimina-
tion, social belonging, cardiometabolic risk factors, and the
relevant covariates were included in the sample reported
here. Participant demographics appear in Table 1.

Measures

A correlation matrix (Supplementary Table 1) of all partici-
pant demographics and measures used in the analyses can be
found in the supplementary tables.

On-Campus Discrimination We adapted the five-item
short form of the Everyday Discrimination Scale (Williams,
2002) to assess how often participants experienced discrimi-
nation on campus (1 =never to 6 =almost every day), such
as being “treated with less courtesy or respect than other
people on campus,” or “receiving poorer service than other
people on campus.” We averaged across the five items to
create a score of frequency of discrimination on campus
(x=0.83, M=1.72, SD=1.40); 70% responded to at least
one item on the scale with more than a 1, indicating that they
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Table 1 Participant characteristics (N =160)

Demographic variables

M (SD) Range
Age (years) 20.05 (1.40) 18.00-25.00

n % (of total sample)
Gender
Female 99 61.9%
Male 58 36.3%
Missing/Other 3 1.9%
Race
Latino/a/Hispanic 95 59.4%
East Asian 18 11.3%
South Asian 12 7.5%
White 11 6.9%
African American 7 4.4%
Native Hawaiian 4 2.5%
American Indian 1 0.6%
Missing/Other 12 7.5%
Year in School
1st 41 25.6%
2nd 46 28.8%
3rd 45 28.1%
4th 23 14.4%
5th or more 2 1.3%
Missing/Other 3 1.9%
College generation status
Ist 102 63.8%
2nd or more 52 32.5%
Missing/Other 6 3.8%

had experienced at least some everyday discrimination on
campus. See the online Supplementary Appendix A for more
details on attributions to discrimination that are not part of
the current analyses; nonetheless, these details provide more
context for how discrimination is experienced on campus.
As a brief summary, at least 20% of the respondents indi-
cated gender, race, and physical appearance as attributions of
their discriminatory experiences. Whereas, less than 5% of
the respondents indicated physical disability, religion, sexual
orientation, and other as attributions.

Campus Belongingness We assessed the extent to which
participants felt social belonging to the campus with two
items. We adapted these items to assess campus belonging-
ness from existing single-item measures of belongingness
used for college students (Bollen & Hoyle, 1990; Hausmann
et al., 2007; Williams et al., 2020). Participants reported how
strongly they agreed with the statements “I feel a sense of
belonging to [University]” and “I identify with the group:
[University] students” (1 = strongly disagree to 7 = strongly
agree). The two items were highly correlated, r(158)=0.67,
p<0.001, so we averaged them to create a score of social

belongingness, where higher values reflected a greater sense
of belonging (M =5.38, SD=1.48).

Relative Cardiometabolic Risk Participants self-reported
on family history of heart disease and diabetes, personal
biomarkers (e.g., waist size, total and HDL cholesterol,
hypertension), dietary and exercise behaviors, alcohol use,
and exposure to smoke using items from the Your Disease
Risk calculator from the Siteman Cancer Center (Barnes-
Jewish Hospital & of M. Your Disease Risk,2019). This risk
calculator has been validated among a variety of popula-
tions, including young adults, who may not have access to
their medical and/or laboratory records, as an early indicator
of relative risk (Colditz & Commentary, 2020). We used
the relative risk estimates (Barnes-Jewish Hospital & of M.
Your Disease Risk,2019) to calculate separate relative risk
scores for type 2 diabetes and heart disease. If a participant
had missing data for a risk factor (i.e., responded “choose
not to answer” or “do not know”), they were given the ‘at
average relative risk’ score. This approach allowed us to
conservatively estimate cardiometabolic relative risk—that
is, we did not assign more or less than an average risk for
any health or health behavior risk factor. Except for two
items regarding cholesterol values and one item on alcohol
consumption, most participants responded with a definitive
answer, rather than “do not know” or “choose not to answer.”
See the online Supplementary Appendix B for a full list of
the items, missing responses, and the risk score from the
calculator.

The total relative risk scores for type 2 diabetes and heart
disease were moderately correlated, 7(158)=0.51, p <0.001,
indicating justification for a combined total cardiometabolic
risk (Afifi et al., 2003) (see supplemental Tables 1 and 2 for
results broken out separately for cardiovascular and diabe-
tes risk). Beyond the moderate correlation between type 2
diabetes and heart disease in this study sample, people at
risk for type 2 diabetes have a higher heart disease mor-
bidity and mortality. Furthermore, diabetic people are dis-
proportionately affected by heart disease compared to non-
diabetic people. Indeed, the two illnesses share many of the
same behavioral and family risk factors, such as poor diet,
sedentary lifestyle, and hypertension (Dunlay et al., 2017).
According to the American Diabetes Association and Amer-
ican Heart Association, type 2 diabetes and heart disease
should be examined as both independent and coexisting ill-
nesses (Boer et al., 2017).

Covariates In our aim to test the fit between a person and
their environment to better understand for whom belong-
ingness is a resource, we adjusted for academic year and
whether the participant was a first-generation in college
student. The university where the study was conducted
requires that students live on campus for their first two
academic years. Participants responded to an item asking
how long they had been at the university (1 =1 academic
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year; 2=2 academic years; 3 =23 academic years; 4=4
academic years; 5=5 or more academic years). Since our
main research questions focus on discrimination on cam-
pus and sense of belonging to campus, we effect coded for
academic year based on the requirement to reside on cam-
pus (—0.5 =academic year 1 or 2; 0.5 =academic year 3
or higher).

Furthermore, students who are first-generation to col-
lege (i.e., they are the first in their families to pursue
higher education) often experience lower sense of belong-
ing and greater psychological stress than students who are
not the first in their families to attend college (Stebleton
et al., 2014). Participants responded to an item asking if
they were the first person in their family to attend college
(1=yes, 2=no). Thus, we effect coded for first-generation
college student, such that no=—0.5 (not first-generation)
and yes=0.5 (first-generation).

Additionally, we explored adjusting for personality traits
to be consistent with health behavior models that link per-
sonality traits to cardiometabolic disease risk (e.g., poor diet
and physical inactivity). We explored openness to experi-
ence, which has been shown to predict lower cardiometa-
bolic risk even after adjusting for other personality traits
(e.g., agreeableness, neuroticism) (Dermody et al., 2016).
We used the two items on openness to experiences from the
Ten-Item Personality Inventory (TIPI), a valid short version
to measure the Five-Factor Model (Ehrhart et al., 2009). Par-
ticipants indicated the extent to which they agreed (1 =dis-
agree strongly, T=agree strongly) with the statements on
being “Open to new experiences, complex” and “Conven-
tional, uncreative”. After reverse-coding the second item, we
averaged the responses and then mean-centered the score.

Results

All data analysis was conducted using SPSS, version 26
(Cor, 2019). Cut-off scores (< 1=below average risk,
1 =average risk, 1.01 to 1.2 =weak increased risk, 1.2 to
1.5 =weak to moderate increased risk, 1.5 and higher=mod-
erate to strong increased risk) of the possible range of rela-
tive risk scores indicated that, on average, college students
in our study had a weak-to-moderate relative risk for type
2 diabetes (M =1.22, SD=0.22) and weak relative risk for
heart disease (M =1.02, SD=0.07).

We used multivariate multiple regression analyses to
examine cardiometabolic disease risk as a function of dis-
crimination and social belongingness. Pillai’s trace (V),
the test statistic for multivariate regressions when sample
sizes are not large, ranges from 0 to 1 to reflect increasing
effects (Seber, 2009). Because a unit change in the inde-
pendent variable does not correspond with a unit change
in the dependent variables (taken together), the parameter
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estimates (b coefficients) in multivariate regressions are
not interpreted in the same way as they are in ordinary
least squares regression (Tabachnick et al. 2019). Based
on these guidelines, we provide the F statistic and V for
the multivariate effect, and the unstandardized beta coef-
ficients and standard errors for the univariate effects.

We conducted a multivariate multiple regression analy-
sis predicting type 2 diabetes and heart disease relative
risk from mean-centered discrimination, mean-centered
social belongingness, and their interaction. Table 2 shows
the results of this the multivariate regression noting in par-
ticular a significant interaction between discrimination and
social belonging, F(2, 155)=3.37, p=0.037, V=0.04, on
cardiometabolic disease risk.

Next, to probe the interaction, we examined the sim-
ple main effect of discrimination at high (re-centered
to+ 1 SD) and low (re-centered to -1 SD) levels of social
belongingness and plotted those results in Fig. 1. Among
those high in social belonging, discrimination related to
increased cardiometabolic disease risk, F(1, 155)=4.15,
p=0.018, V=0.05. By contrast, discrimination was unre-
lated to cardiometabolic disease risk among those low in
social belonging, F(1, 155)=2.66, p=0.073, V=0.03.

Then, we adjusted the interaction probing models
for academic year and first-generation in college. After
adjusting for these covariates, among those high in social
belonging, discrimination remained related to increased
cardiometabolic disease risk, F(1, 147)=3.91, p=0.022,
V =0.05. Furthermore, among those low in social belong-
ing, discrimination remained unrelated to cardiometa-
bolic disease risk, F(1, 147)=2.79, p=0.064, V =0.04.
We plotted the interaction of discrimination and sense of
belonging, adjusted for covariates, using the interActive
tool created by McCabe and colleagues (McCabe et al.,
2018) (see Supplementary Figure 1 and Figure 2).

Finally, our exploratory approach to controlling for
openness to experience showed no changes in the interac-
tion effects (see Supplementary Table 4).

Table 2 Summary of general multivariate regression predicting car-
diometabolic disease risk

Pillai’s trace F (2, 155) P
Intercept 0.99 16,373.64 <0.001
Discrimination 0.05 3.70 0.027
Social Belonging 0.00 0.01 0.990
Discrimination x 0.04 3.37 0.037

Social Belonging

Pillai’s trace (in-text notation V) indicates the effect of the model
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Fig. 1 Interaction of discrimi- 1.5
nation and belongingness on
cardiometabolic disease relative
risk score. Note. The horizontal
line at y-axis value ‘1’ repre-
sents average relative risk

Low Belongingness

= = = « High Belongingness

Cardiometabolic Disease
Relative Risk Score

0.5

Low Discrimination

Discussion

This study aimed to test the association between on-
campus discrimination and cardiometabolic disease risk
among college students, and whether social belonging on
campus moderated this relationship. Due to the correla-
tional nature of the data, we also adjusted the multivariate
regression model for academic year and first-generation
in college. Findings showed that, consistent with previ-
ous research implicating discrimination in poorer health
outcomes (Dolezsar et al., 2014; Hill et al., 2007), more
frequently experienced discrimination on campus pre-
dicted increased relative risk of cardiometabolic disease
among college students. Furthermore, this relationship
was stronger to the extent that students felt greater belong-
ingness to the university, even after adjusting for the
covariates. These findings suggest that social belonging
is unlikely to be a universal buffer against discrimination.

Indeed, a more nuanced understanding of the context of
discrimination might be warranted. Consistent with work
suggesting ostracism is particularly painful when it comes
from important social groups (Bernstein et al., 2010; Sacco
et al., 2014) and may threaten a person’s social connec-
tions (MacDonald & Leary, 2005), it appears that discrimi-
nation occurring in a context to which one feels a strong
sense of belonging, might actually be associated with
exacerbating negative health consequences, regardless
of relevant individual differences. Interestingly, neither
discrimination nor belonging correlated with individual
health behavior risk factors that may be easily visible to
others (e.g., dietary behaviors, exercise, smoking, alcohol
use, waist size). See Supplementary Table 2. As such, we
interpret the results to suggest no evidence that partici-
pants who are already deemed at higher risk (i.e., engage
in poor healthy behaviors) are also those who experience
greater levels of mistreatment. Rather, discrimination and

High Discrimination

belonging have a comprehensive effect on total cardio-
metabolic disease relative risk.

Furthermore, our univariate findings indicated that the
interaction effect of discrimination and belonging was really
present only for type 2 diabetes risk. We interpret this find-
ing to suggest that the exacerbating effects of high belong-
ingness for people who experience high discrimination most
immediately impact or are visible for type 2 diabetes risk
among young adults. Indeed, type 2 diabetes and the poor
health behaviors connected to diabetes is more prevalent
among this age group than is heart disease, which tends to
take longer to develop (CDC. Type 2 Diabetes. Centers for
Disease Control & Prevention, 2019; Saydah et al., 2019).
Nonetheless, type 2 diabetes risk is inextricably connected
to heart disease risk (Dunlay et al., 2017). As such, although
discrete heart disease (i.e., vascular events, stroke, myocar-
dial infarctions) may be less prevalent among college-aged
adults, having higher risk for pre-diabetes and diabetes is
connected to higher risk for other cardiovascular events
(Saydah et al., 2019).Thus, it is imperative to examine both
type 2 diabetes and heart disease risk as coexisting illnesses
(Boer et al., 2017) when examining them as a function of
discrimination and belonging.

To our knowledge, this is the first study to examine car-
diometabolic disease risk as a function of discrimination
and social belonging in a young adult population. Though
this study was not conducted in a sample that had confirmed
heart disease and type 2 diabetes, these results suggest
experiencing on-campus discrimination may be associated
with implications for college students’ cardiometabolic
health regardless of academic year or generation in col-
lege. Thus, we urge college on-campus health promoters
to develop comprehensive programs that actively work to
reduce instances and experiences of discrimination for all
college students. For example, tailoring existing and effec-
tive anti-bullying and anti-harassment campus campaigns
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(e.g., Gay-Straight Alliance) (Saewyc et al., 2014) to create
explicit anti-discrimination policies and programs could be a
fruitful step toward reducing the harmful effects of discrimi-
nation on both psychological and physical health.

Moreover, the cardiometabolic health of students who
reported higher levels of belongingness appears to be more
affected by the level of discrimination perceived in their
environment. Thus, one aspect of the on-campus programs
should be to understand the tenuous nature of belonging
among their students. In trying to understand health behav-
iors and risks, it is imperative to simultaneously learn more
about who the students are who may be more sensitive to
feeling threatened in an environment to which they strongly
feel they belong.

Limitations and future directions

The present study had three noteworthy limitations. First,
we calculated relative risk of cardiometabolic disease from
self-reported measures of health. Although it is common
practice to use self-reports in calculating risk, and self-
reported health strongly correlates with clinically assessed
health, college students may have limited health knowledge
(Benjamins et al., 2004; Kuhn et al., 2006) and literacy (Fer-
nandez et al., 2016) leading them to misreport risk factors.
Thus, future research should obtain clinical measurements
of cholesterol, blood pressure, and other cardiometabolic
risk factors to complement self-reported data. Relatedly,
objective clinical measurements would allow for testing of
the effects of discrimination and social belonging among
students who have confirmed cardiometabolic disease versus
those who are at risk.

Second, we did not measure the source of the discrimina-
tion as it relates to in-group versus out-group. Indeed, past
research shows that peers constitute a significant source of
on-campus discrimination (Robnett, 2016). Thus, being able
to discern in-group and out-group discrimination from peers
would allow us to better understand relative cardiometabolic
disease risk as a function of social exclusion and belonging
from the same source, especially within the college-campus
environment.

Finally, we used cross-sectional retrospective surveys to
assess discrimination and belongingness. Given that experi-
ences of discrimination and social connections are dynamic
and change daily and momentarily, future research should
incorporate repeated measurements of experienced dis-
crimination and belongingness within the naturally occur-
ring environments to examine within-person variability of
cardiometabolic health. Doing so will also help to better
establish the temporal pattern through which the present
effects operate. Relatedly, due to the correlational nature
of the data, we adjusted for several individual differences
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to account for between-person variability. Although the
covariates (e.g., openness to experiences) did not impact
the model, other individual differences that account for
within-person variability of cardiometabolic health, such as
negative perceptions of oneself or others or other personal-
ity traits (e.g., neuroticism, hostility) (Weston et al., 2015)
should be included in future analyses within the context of
disease risk as a function of discrimination and belonging.

Conclusion

Building upon past work linking discrimination to adverse
health effects, the present study examined the link between
experiences of on-campus discrimination, social belonging-
ness, and cardiometabolic health among a group of college
students. The results suggest that discrimination may be par-
ticularly salient for cardiometabolic health when it occurs
within an important in-group environment—that is, when a
sense of belongingness to the campus community is high but
discrimination on campus is also high.
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