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ABSTRACT

In recent years, a growing number of news outlets have reported incidents of racism and
other forms discrimination in online dating, including on mobile dating apps. Discrimination in
dating apps, however, is a phenomenon that remains understudied. Few empirical studies have
examined and documented discriminatory experiences on mobile dating apps. The three papers
presented here aim to fill this existing knowledge gap and contribute to the growing body of
literature exploring the toll of discrimination on public health.

Chapter 1 described the results of a qualitative study on male body image. This study
explored the current body image ideals among a racially/ethnically diverse sample of gay and
bisexual young men in Massachusetts. It also compared the perceptions, attitudes, and beliefs
gay and bisexual men have toward the ideal male body. Results revealed three emergent themes:
1) the ideal male body: muscular, thin, and light-skin toned; 2) discrimination as a result of not
fitting the ideal male body; 3) navigating deviations from the ideal body: self-objectification,
retaliation, and unhealthy weight control behaviors (UWCBs).

Chapter 2 explored the association between dating app use and UWCBs. Using data from
the Harvard Chan Physical Activity Study, results suggest dating app users had elevated odds of
UWCBs compared to non-users. The results also suggest participants across racial/ethnic groups
demonstrated significantly higher odds of UWCBs compared to their white counterparts.

Chapter 3 examined the association between perceived discrimination and serum lipids,

which generally is comprised of plasma cholesterol, triglycerides, high-density lipoprotein



(HDL) cholesterol, and low-density lipoprotein (LDL) cholesterol. Elevated total cholesterol,
LDL cholesterol, triglycerides, and low concentrations of HDL cholesterol represent a poor lipid
profile and are considered risk factors for cardiovascular disease. Results of linear regression
models suggest greater perceived discrimination was significantly associated with lower HDL
cholesterol and elevated total triglyceride concentrations.

Overall, the findings contribute to a growing body of literature focused on discrimination
and its potential effects on public health. They also identified dating apps as a medium for
interpersonal discrimination and suggested these apps may play a role in contributing to body

image dissatisfaction.
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INTRODUCTION

Discrimination has a lot of layers that make it tough for minorities to get a leg up.

-William Henry Gates III

In an ideal world our appearance and social identity would not dictate our success in
seeking employment, finding affordable and quality housing, and maintaining our overall
physical and mental health. We would not be ridiculed by others for not having bodies that
conform to the dominant ideals we see projected by the mainstream media. Our race and
ethnicity would not serve as determinants of our socioeconomic position in the communities in
which we live. And, we would be free to express our love for others, regardless of their gender

identity, without having to face the stigma imposed upon us by a heteronormative society.

It is 2018 — more than half a century after the Civil Rights Movement, the Women’s
Rights Movement, and the Gay Rights Movement of the 1960s — and, yet, discrimination
remains prevalent in our society. It exists both implicitly and explicitly in our workplace, our
neighborhoods, and our schools. Discrimination is internal, interpersonal, and structural. And,
given our country’s current political climate, we see it everywhere and every day. For many of us
who are racial/ethnic, sexual, and/or gender minorities, our body’s natural stress response is
elevated. That world free of discrimination and bigotry that we envision continues to be what it

has always been — an ideal.

But, there is hope. There is hope in the thousands of people who march each year in
support of science and evidence-based policy. There is hope in those who rally in the worldwide
Women’s March in support of women and reproductive rights. There is hope in the lawmakers —

both left and right — who continue to challenge an Executive Branch that fuels oppression and



hatred through executive orders, political appointments, and 280-character tweets. And, there is
hope in a generation of emerging public health and policy leaders who have been empowered to

instill positive change through research and advocacy.

This dissertation focuses on the overarching theme of discrimination and its impact on
public health. It comprises of three empirical research papers that were inspired by the National
Institutes of Health’s formal designation of sexual and gender minorities as a “health disparity
population for research purposes” under the Obama Administration (Pérez-Stable, 2016).
Lesbian, gay, bisexual, and transgender (LGBT) individuals in the United States continue to face
discrimination (Pew Research Center, 2013) and experience a variety of health disparities,
including elevated unhealthy weight control behaviors (Austin, Nelson, Birkett, Calzo, &

Everett, 2013) and specific body image concerns (Calzo et al., 2015; Siconolfi et al., 2016).

In general, discrimination — defined as the unequal treatment that arises from membership
in a particular social group (Hatzenbuehler, Phelan, & Link, 2013) — impacts people across many
racial/ethnic and sexual minority groups. Its effects on physical and mental health at the
individual and population level have been explored by prior research (Krieger, 1999; Williams,
Neighbors, & Jackson, 2003). Yet, more studies are needed to explore the potential behavioral

and biological mechanisms in which discrimination impacts health.

This dissertation serves as one of many steps towards understanding the health
consequences associated with experiencing discrimination. It utilizes qualitative methods to
highlight the current body image ideals and discriminatory experiences, specifically of gay and
bisexual men in Massachusetts. It then focuses on the use of mobile dating apps and its

association with various unhealthy weight control behaviors. Lastly, it aims to expand upon



existing research by exploring the association between perceived discrimination and biological

serum lipid levels using data from a large cohort study of older adults in the United States.

REFERENCES

Austin, S. B., Nelson, L. A., Birkett, M. A., Calzo, J. P., & Everett, B. (2013). Eating disorder
symptoms and obesity at the intersections of gender, ethnicity, and sexual orientation in
US high school students. Am J Public Health, 103(2), e16-22.

Calzo, J. P., Masyn, K. E., Corliss, H. L., Scherer, E. A., Field, A. E., & Austin, S. B. (2015).
Patterns of body image concerns and disordered weight- and shape-related behaviors in

heterosexual and sexual minority adolescent males. Dev Psychol, 51(9), 1216-1225.

Hatzenbuehler, M. L., Phelan, J. C., & Link, B. G. (2013). Stigma as a fundamental cause of
population health inequalities. [Research Support, N.I.H., Extramural Research Support,

Non-U.S. Gov't]. American journal of public health, 103(5), 813-821.

Krieger, N. (1999). Embodying inequality: a review of concepts, measures, and methods for
studying health consequences of discrimination. Int J Health Serv, 29(2), 295-352.

Pérez-Stable, E. J. (2016). Director's Message: Sexual and Gender Minorities Formally
Designated as a Health Disparity Population for Research Purposes Retrieved June 27,
2018, from https://www.nimhd.nih.gov/about/directors-corner/message.html

Pew Research Center. (2013). A Survey of LGBT Americans. Washington, DC: Pew Research
Center.

Siconolfi, D. E., Kapadia, F., Moeller, R. W., Eddy, J. A., Kupprat, S. A., Kingdon, M. J., &

Halkitis, P. N. (2016). Body Dissatisfaction in a Diverse Sample of Young Men Who



Have Sex With Men: The P18 Cohort Study. [Research Support, N.I.H., Extramural].
Archives of sexual behavior, 45(5), 1227-1239.
Williams, D. R., Neighbors, H. W., & Jackson, J. S. (2003). Racial/ethnic discrimination and

health: findings from community studies. Am J Public Health, 93(2), 200-208.



CHAPTER 1
“It’s all outward appearance-based attractions:” a qualitative study of body image among

a diverse sample of young gay and bisexual men

Alvin Tran, MPH, Justin Kaplan, S. Bryn Austin, ScD, Kirsten Davison, PhD, Madina Agénor, ScD, MPH



ABSTRACT

Few studies have investigated body image ideals among racially/ethnically diverse groups of
sexual minority men, particularly bisexual men. This qualitative study builds upon the literature
by exploring the body image ideals among a diverse sample of gay and bisexual young men
(ages 18-30 years) in Massachusetts. Guided by Objectification Theory and Minority Stress
Theory, 30 semi-structured interviews were conducted with gay and bisexual men. Using
thematic analysis, three central themes emerged: 1) the ideal male body: muscular, thin, and
light-skin toned; 2) discrimination as a result of not fitting the ideal male body; 3) navigating
deviations from the ideal body: self-objectification, retaliation, and unhealthy weight control
behaviors. Our results suggest the dominant ideal male body is muscular and thin. Racial/ethnic
minority participants added this ideal is further characterized as white/light-skin toned.
Participants also shared experiences with discrimination as results of deviating from this ideal

male body.



INTRODUCTION

From television to magazine ads, the mainstream media has increasingly focused on
depicting and sexually objectifying the male body (Lanzieri & Hildebrandt, 2016; Rohlinger,
2002). In the 1970s, magazines such as Playgirl began featuring male models, portraying bodies
that visibly became more muscular over time (Leit, Pope, & Gray, 2001). This trend in the
depiction of male bodies has even been documented in children’s toys with male action figures
often exceeding the muscle composition of human bodybuilders (Pope, Olivardia, Gruber, &
Borowiecki, 1999). Among media geared towards sexual minority men (e.g., gay and bisexual
men, men who have sex with men), male bodies are not only muscular, but also markedly low in
body fat (Grimm & Schwartz, 2017; Schwartz & Grimm, 2016). Numerous studies have
concluded that these two traits—muscular and lean—represent prevailing ideals for the male
body among these communities (Griffiths, Murray, & Touyz, 2013; Yolanda Martins,

Tiggemann, & Churchett, 2008; Y. Martins, Tiggemann, & Kirkbride, 2007).

Accompanying this emphasis on increased muscularity and leanness is a growing number
of research documenting body dissatisfaction among gay and bisexual men. Studies examining
body image in the media have found that men exposed to advertisements and commercials
portraying ideal male bodies develop significantly more depression and muscle dissatisfaction
than those exposed to neutral ads (Agliata & Tantle-Dunn, 2004; Blond, 2008). Furthermore, gay
and bisexual men tend to report higher levels of body dissatisfaction compared to their
heterosexual peers (Beren, Hayden, Wilfley, & Grilo, 1996; Blashill, 2011; McArdle & Hill,
2007; Morrison, Morrison, & Sager, 2004). Research findings also suggest that compared to

heterosexual men, gay men experience more dissatisfaction with their specific body parts, such



as the size of their waist and arms (Silberstein, Mishkind, Striegel-Moore, Timko, & Rodin,

1989).

Additionally, numerous studies have linked body image concerns to unhealthy weight
control behaviors (UWCBs) (Gentile, Raghavan, Rajah, & Gates, 2007; Neumark-Sztainer &
Eisenberg, 2014; Olivardia, Jr., III, & Cohane, 2004). UWCBs include a constellation of
behaviors, such as vomiting for weight control, laxative use, diet pill use, abuse of anabolic
steroids, and fasting (Neumark-Sztainer, Wall, Story, & Standish, 2012). Research suggests that
UWCBs — many of which are deemed clinically significant symptoms of eating disorders
(Stephen, Rose, Kenney, Rosselli-Navarra, & Weissman, 2014) — are reported at higher levels
among gay and bisexual men in comparison to heterosexual men (French, Story, Remafedi,

Resnick, & Blum, 1996; Hadland, Austin, Goodenow, & Calzo, 2014).

While various forms of the media (e.g., magazines, pornography, etc.) have been
identified as main influences of body dissatisfaction (Duggan & McCreary, 2004; McArdle &
Hill, 2007), burgeoning research has also examined the influence of social media (Fardouly,
Willburger, & Vartanian, 2017) in addition to mobile dating apps (Strubel & Petrie, 2017). In a
cross-sectional study of more than 2,733 sexual minority men in Australia and New Zealand,
social media use was associated with muscularity dissatisfaction (Griffiths, Murray, Krug, &
McLean, 2018). Various forms of the news media have also identified mobile dating apps as
avenues of body shaming (DeCocco, 2018) and colorism (Jankowski, 2017). To date, research
exploring the body image implications of social media and dating app use among gay and

bisexual men remain limited.

Also limited are studies assessing body image concerns specifically among bisexual men.

Many existing body image-related research studies have either grouped bisexual men with gay

8



men (Feldman & Meyer, 2010), or excluded bisexual men entirely (Beren, et al., 1996;
Tiggemann, Martins, & Kirkbride, 2007). In their study involving a diverse sample of 388 sexual
minority men and women, Feldman and Meyer (2010) found that gay and bisexual men had
significantly higher prevalence estimates of eating disorders than heterosexual men; however,
differences between gay and bisexual participants were not explicitly assessed, and it remains
unclear if significant dissimilarities exist. In a recent report published by the Fenway Institute,
the authors discouraged future researchers from collapsing all sexual minority groups into one
category, as this process may fail to elucidate existing health disparities across specific sexual
orientation groups (Evans, Lawler, & Sass, 2014). Bisexuals currently make up 2 percent of men
between ages 18 and 44 in the U.S. (Copen, Chandra, & Febo-Vazquez, 2016), and their lived

experiences may confer unique health concerns that differ from other sexual minority groups.

When critically examining the upstream factors and potential mechanisms explaining
elevated body image concerns and its potential health consequences (e.g., UWCBs) among
sexual minority men, researchers have commonly utilized two theoretical frameworks: Minority
Stress Model (Hatzenbuehler, 2009; Meyer, 1995) and Objectification Theory (Fredrickson &
Roberts, 1997). Minority Stress Model suggests that minority stressors of internalized
homophobia, stigma, and experiences of discrimination impart psychological distress on sexual
minority men. Studies have found that sexual minority men exposed to these stressors report
higher body dissatisfaction (Lanzieri & Hildebrandt, 2016; Siever, 1994), as well as increased
desire for muscularity (Brennan, Craig, & Thompson, 2012). Objectification Theory, originally
developed as a framework to understand “the experiential consequences of being female,”

considers the cultural omnipresence of sexual objectification — the fractioning of the body into



sexualized parts, removed from the person — as a potential explanatory factor for psychological

distress, including body dissatisfaction (Fredrickson & Roberts, 1997).

In this study, we further explore body image through a qualitative analysis using semi-
structured interviews in the Men’s Body Project (MBP), a study focused on the health of gay and
bisexual men in Massachusetts. A major limitation of previous studies on body image among
sexual minority men is the scarcity of racial and ethnic diversity; because of the predominance of
homogenous, white samples, little research has comprehensively explored body image among
minority racial/ethnic groups in the U.S. (Conner, Johnson, & Grogan, 2004; Kaminski,
Chapman, Haynes, & Own, 2005). Further, existing studies have not thoroughly compared
experiences with UWCBs among gay versus bisexual men. Given that experiences with UWCBs
may vary across sexual orientation (Marshal et al., 2008) and racial/ethnic groups (Story, French,
Resnick, & Blum, 1995), our study seeks to expand the literature with the following aims: 1) to
explore the current body image ideals among a racially and ethnically diverse sample of gay and
bisexual young men; 2) to compare the perceptions, attitudes, and beliefs gay and bisexual men
have toward the ideal male body; and 3) to describe the mechanisms gay and bisexual men use to

cope with these male body ideals.

MATERIAL AND METHODS

Study Participants

From May to September 2017, participants completed a semi-structured qualitative
interview and a short, self-administered demographic questionnaire. We recruited participants by
distributing fliers, business cards, online ads, and posters through social media (e.g., Facebook,

Twitter), LGBTQ-focused organizations (e.g., Fenway Health, Bisexual Resource Center), and

10



gay-oriented nightclubs. Eligibility for our study was limited to those who: 1) were currently
living in Massachusetts; 2) self-identified as gay or bisexual men; 3) were at least 18 years or

older but under 31 years old; 4) could speak and read in English.

We used maximum variation sampling (Patton, 2002) to ensure recruitment of a racially
and ethnically diverse group of gay and bisexual men residing throughout Massachusetts. As
certain subgroups of interest were considerably difficult to reach, particularly young bisexual
men, we also utilized a snowball sampling strategy (Sadler, Lee, Lim, & Fullerton, 2010) and
promoted our study through internet forums and websites (e.g., Craigslist). We achieved data
saturation at 30 interviews — the point at which we determined the data are repetitive and that
additional interviews would not provide new insights or themes (Fusch & Ness, 2015; Walker,

2012).

Data Collection

We developed a semi-structured interview guide based on the previously described
theoretical frameworks (Fredrickson & Roberts, 1997; Meyer, 1995) and findings from prior
literature on body image and UWCBs among sexual, gender, and racial/ethnic minorities
(Gordon, Austin, Krieger, White Hughto, & Reisner, 2016; Kann et al., 2014; Miller et al.,
2000). The guide consisted of a series of open-ended questions and covered the following topic
areas: past or current experiences with weight and body shape control behaviors (e.g., use of
anabolic steroids, laxative use for weight control, exercise, etc.), male body image ideals, current
and past body image perceptions, social influences of body image (including norms and values
of gay culture, experiences with body shaming, racism, and other forms of discrimination), and
the influence of popular media (including dating app and website use) on body image ideation.

Examples of questions from the interview include: 1) “How do you feel about your body

11



shape?”; “How do you feel about your weight?”’; and “What do you think is the perceived ideal
body shape in the dominant gay culture?” Additionally, example questions aimed at assessing
participants’ experiences with minority stress and sexual objectification include “How does skin
color play a role in determining one’s success in using these apps or websites?”” and “How does

your appearance play a role in this experience?” respectively.

A team of researchers with expertise in qualitative research, sexual, gender, and
racial/ethnic minority health reviewed the guide, which was also pre-tested among a sample of
four gay and bisexual men for clarity of questions, appropriateness of content, and duration. We

refined the interview guide to reflect the recommendations and results from the pilot interviews.

The lead author interviewed all 30 participants individually using an in-depth interview
guide. Interviews were conducted in English and held in a private, soundproof room with a
closed door at a predetermined research center in Boston, Massachusetts. Participants who were
limited by travel constraints completed their interviews over Skype. Interviews lasted
approximately 60 minutes and were audio-recorded for transcription. Following the one-on-one
interview, participants completed a post-interview questionnaire assessing demographic
information, dating app use, and experiences with discrimination (e.g., racial/ethnic
discrimination, homophobia, etc.). Dating app use was assessed with the following question: “In
the PAST 30 DAYS, on average, how often do you use dating apps or websites (to chat, find
dates, or meet with people) per day?” Answer choices ranged from never, less than once a day,
1-4 times a day, to 5 or more times a day. Two items immediately followed assessing
experiences with discrimination (racial/ethnic, weight, height, and body shape) while using
dating apps: 1) “When using dating apps (such as Tinder, Grindr, etc.), how often do you

experience discrimination, or been made to feel inferior, because of YOUR race, ethnicity or

12



skin color?”’; and 2) “When using dating apps (such as Grindr, Tinder, etc.), how often do you
experience discrimination, or been made to feel inferior, because of YOUR weight, height, or
body shape?” Answer choices for both items included once, 2 or 3 times, 4 or more times, and
never. We obtained written informed consent from all participants, who also received a $25 gift

card for their participation.

Data Analysis

All interview audio recordings were transcribed verbatim and then imported into MAXQDA,
a software used to organize and analyze qualitative data. We analyzed each transcript using the
template organizing style, a form of thematic analysis that involves a combination of inductive
and deductive coding guided by existing theoretical frameworks (Crabtree & Miller, 1999;
Gordon, et al., 2016). In using this approach, the lead author and a research assistant immersed
themselves into the data by reading through a subsample of three to four transcripts each and
reflexively taking notes (memos) (Birks, Chapman, & Francis, 2008). Both coders proposed a
preliminary set of deductive codes guided by the Minority Stress and Objectification Theory, as

well as inductive codes that emerged from the data.

We utilized a team-based approach in developing a preliminary codebook (MacQueen,
McLellan, Kay, & Milstein, 1998). This approach involves scheduling regular meetings between
the two coders to create, discuss, and refine the preliminary codes. The lead author took primary
responsibility for compiling the codes proposed by both coders. Each code was given its
respective mnemonic, definition, inclusion and exclusion criteria, and example from the data
(Bernard, Wutich, & Ryan, 2017a). Subsequently, both coders individually tested the preliminary
codebook on a subset of two transcripts, took notes on potential coding revisions, and met

periodically to resolve any disagreements. The codebook, which consisted of 10 codes, was

13



finalized after both coders achieved a kappa statistic of 0.81, suggesting a high level of coder

agreement (McHugh, 2012).

Using the final codebook, both coders each independently coded a set of 15 transcripts. The
lead author developed a profile matrix (Bernard, Wutich, & Ryan, 2017b) to search for patterns
in the data across and within sexual orientation identity (gay versus bisexual) and racial/ethnic
groups. The lead author then grouped the codes pertaining to similar topics into themes relating
to the guiding research questions (Crabtree & Miller, 1999). Both coders met to discuss and
refine all proposed themes that emerged from the transcripts to ensure the study’s findings were
valid (Maxwell, 2013). Additionally, the third, fourth, and fifth authors acted as critical friends
(Sparkes & Smith, 2014) by reviewing the proposed themes and offering additional perspectives

on interpretation of the data.
RESULTS
Participants sociodemographic characteristics

Table 1 lists the demographic characteristics of the study participants (n=30). The mean
age of participants was 24.7 years with a range of 19 to 30 years, and the majority (n=20, 66.7%)
held at least a college degree. While a majority of participants (n=18, 60%) reported their sexual
orientation as gay, 40 percent (n=12) of men in this study identified as bisexual. The sample was
made up of mostly racial and ethnic minorities (n=17, (56.7%); Asian/Asian American=8
(26.7%); Hispanic or Latino=5 (16.7%); Black/African American=4 (13.3%)). Additionally,
nearly half of participants were either overweight (BMI 25.0-29.9 kg/m?) or obese (BMI > 30

mg/m?) based on self-reported body mass index.
Use of dating apps and experiences with app-based discrimination

14



The participants’ average self-reported daily use of dating apps, including reported
experiences with app-based discrimination, can be found on Table 2. Overall, 21 of the 30
participants (70%) were former or current users of dating apps, with 36.7% (n=11) using apps at
least once a day. Among dating app users (n=21), 57.1% (n=12) reported experiencing
racial/ethnic discrimination while using dating apps 2 or more times. Of those not reporting any
experiences with racial/ethnic discrimination while using dating apps (n=8), 3 were white, 3
were Hispanic, and 2 were Asian. Additionally, among app users in our sample, 47.6% (n=10)
reported experiences with weight, height, or body shape discrimination 2 or more times while

using dating apps.
Thematic Findings

Nearly all of the men in our study expressed desire to change their weight or body shape.
Similarly, a large majority of participants reported either former or current use of mobile dating
apps or websites. Based on our thematic analysis of the interviews, we identified three central

themes:

1) The ideal male body: muscular, thin, and light-skin toned;

2) Discrimination as a result of not fitting the ideal male body;

3) Navigating deviations from the ideal body: self-objectification, retaliation, and

UWCBs.

Qualitative results

THEME 1: The ideal male body: muscular, thin, and light-skin toned

15



According to the majority of participants, the prevailing ideal body for men is one that is
muscular, thin, and light-skin toned. Most gay and bisexual men in our study described their
ideal body as having defined muscularity and little body fat, with particular definition around the
abdominal area. Multiple participants likened the dominant ideal body image to that of Adonis,
the mythological Greek god of beauty, whose depictions highlight a masculine, muscular
physique. According to a 22-year-old black gay man, the ideal male body has the following

qualities:

Defined, pectoral muscles, biceps, triceps, abs, little 'V' thing right here [points to gut], a
back that's well defined, nice calves that look like you haven't skipped leg day. And like a

nice butt and nice, defined glutes.

This ideal image was not only referenced in the abstract, but also when participants described the

body they hoped to obtain for themselves. A 19-year-old white bisexual man explained:

I wish my stomach was flatter and I had abs. My hip’s love-handle area ... I always feel
like when I'm shirtless I look like a giant nose. And then my pecs area ... I call them man

boobs... so, I'd like a lot of the fat deposits there to go away.

While nearly all men we interviewed described a muscular, thin, and mesomorphic body as the
dominant ideal, many racial and ethnic minorities added that white or light skin color is seen as

desirable and sought after. As one 20-year-old black gay man summarized:

It's thin, white, abs, muscular, and kind of that sense [that] you're gay, but not too gay.
You wouldn't be noticeably gay. That's kind of hard to describe with body type, but 1

would say abs, muscles, thin and white.

A 26-year-old Asian gay man also described a similar ideal male body image:
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Tall, white, maybe blonde hair, maybe brunette hair. Very built. A little bit of hair, 1
guess, it seems like we are — 1 feel like we are moving a little bit towards like having

more, like, facial hair. And then that kind of masculinity ... very handsome in that kind of

sense.

In line with Objectification Theory, many men in our study attributed various forms of the media
— from television, magazines, to dating apps — as sources projecting dominant ideal male body
image. The personal narratives from the men in our study not only supported this theory, but also
suggest that participants became more conscious of their appearance as a result of internalizing
these ideals. A 30-year-old white gay man described his aversion to the objectification of bodies

on dating apps, yet still admitted to internalizing ideal features:

Well, a lot of the pictures are just of [people’s] bodies and not of their heads, so I would

say that becomes a primary focus. Or, for me, [l approach] people who have those

pictures as a way to weed them out. But you see all these pictures of people's abs and you

do think it would be nice to have them.

Another participant, a 29-year-old white gay man, was resigned to the prevalent objectification

on Grindr, which is oriented for men who have sex with men, hinting that the shallowness of the

dating app was its defining feature:

Everyone on Grindr’s like, “Fit for Fit,” “Looking for a six-pack,” “no overweight.” No
one’s saying, “I just want a nice guy is all.” It’s all outward appearance-based attractions,

which, I get it, because that’s what Grindr is, I guess, but it’s just more of how you look

than who you are.

A 30-year-old black gay man added,
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[ think that, especially on the online dating scene, it’s all about a picture. So, you see all
these people with their shirts off or whatever and taking weird angled selfies. Some look
a certain way and ... I guess there’s a lot of pressure for certain people to look a certain

way to attract a partner.

Dating apps aside, television and pornography were also sources of male body objectification
explicitly mentioned by men in our study. One 28-year-old bisexual Asian man, who was
originally from India, strongly blamed his exposure to mass media, particularly Western media

and pornography, for his internalization of male body image ideals. He explained:

So, you get this idea of body image probably from Western movies and you start to have
standards. You start to [think] okay, then like my face should have beard, and then my
eyes should look big, and my body should be tall ... So, I believe a lot more porn videos
involve guys with six packs, and then muscles, ripped body, so definitely that influence[s]

a lot of people’s mindset.

Another participant, a 23-year-old Latino gay man, described the social inequality that pervades

across a variety of media sources:

A lot of times I've seen on social media, or even on dating apps and things like that, that
[white] gay people tend to be higher up in some sort of social ladder, than a Latino or
black gay person. There's definitely a weird amount of racial hate that is particularly

strong sometimes in the gay community.

While most men we interviewed described an ideal body that converged around thinness,
muscularity, and often light skin, there were some notable exceptions and variations on this

prototypical image. A few participants noted that one’s identification with a sub-group of the gay
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community, often referred to as a “tribe,” may influence what men perceive as the ideal body for

their partners as well as themselves. As one 19-year-old Latino gay man noted:

1 feel like there’s different communities. Some just don’t care. Like I said, the “bear”
community, they are proud to be “bears.” They have more weight to them, they re hairier

and they 're alright with that.

The “bear” community, as mentioned in the quote, references the gay subculture that is typically
comprised of men with larger body sizes and more body hair. Yet, even among this subculture,

light skin was mentioned as the standard expectation. As a 30-year-old white gay man described:

[ think it depends on what kind of subculture you are in, you know, because like, for
example, I like kind of, like, bigger guys, like bears and stuff, right, and there was like a
super, like, whiteness to that kind of scene, you know what I mean? So, it would be like “oh

there’s like a brother in the bar,” like that’s a black bear, you know?

In addition, multiple participants described two dichotomous ideal body images—the thin and
hairless “twink” and the more muscular, usually older hunk. These prototypical body types were
often associated by interviewees with an assumed or expected anal sex role (i.e., top or insertive
partner, bottom or receptive partner). One 28-year-old white gay man described these two

archetypes as they appear in pornography:

There’s the twink and then the really manly man. I think of any porn videos I've ever seen
where, I mean, you could write them in your sleep. It’s always someone fucking some
really muscular guy, some really skinny guy who probably looks like me, maybe he’s
younger because ... every twink is under the age of 25 and every muscular guy is over the

age of about 30 at least, and the muscular guy fucks the skinny guy. That’s what it is.
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A 20-year-old black gay man elaborated that sexual role identity impacts the personal body

image ideals of his gay friends:

[ hate to categorize with tops and bottoms but I feel that's how ..., as far as body shapes,
[are]. Tops are more like, “I want look like this, I want more muscles, [ want this” and the
bottoms are like “I want a guy with muscles but I just want to be thin and fit.” They want

to have a runner’s body, versus my friends who are tops want to have more of a swimmer

build.

While most men in our study described a similar ideal body for males, the emphasis placed on
achieving and maintaining this image varied based on sexual orientation identity. According to a
30-year-old Latino man who identified as bisexual, gay men in his circle of friends focus more on

appearance compared to his friends who are bisexual. He explained:

Where if I'm with [my] circle of bi people, [appearance is] not an issue. But, when I'm
with some of my friends that identify [as] gay, body appearance seems to be more of a
factor. They 're always working out, always trying to get buff, and get swole, and wear tank
tops, and short shorts, and it’s — it could be my friend group. I don’t know — [sexual

orientation identity] definitely plays into it.

Additionally, at least one bisexual man reported differing body image expectations for romantic

partners, based on gender of their partners. According to a 24-year-old Asian bisexual man:

I don’t really care about the height for females but for a male I would like him to be a
decent height and for a female it is, as I said, [ wouldn’t mind chubby but for a male I think

he should be, like, [not] fat.
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In the above narrative, the ideal body for male romantic partners was similar to that described by
gay men. But for potential romantic partners who are women, this man placed less emphasis on
body fat composition. Further, while the desire to be taller was cited by men across sexual
orientation groups, some bisexual men expressed height as particularly important for attracting

female partners, but not men. According to a 27-year-old Asian bisexual man:

1 tend to feel like women ... usually find men more attractive when they 're taller than them.

So, gaining a little height helps [...] I don’t feel like I need to be taller for other men.

THEME 2: Discrimination as a result of not fitting the ideal male body

The men in our study reported regular experiences with discrimination in their everyday lives as
well as discriminatory encounters while they were growing up. Friends, family members, and
romantic partners were cited as common sources of discrimination. One 30-year-old white gay

man reflected upon his years growing up in southern Massachusetts:

This was probably when I was like a kid and stuff. Because, yeah, like, I grew up on the
South Shore and it’s like “what are you fucking queer, dude?” and like shit like that, you

know. So, yeah, just like [a] super homophobic, ... xenophobic environment.

A 29-year-old white gay man described his "real life" experiences with fat-shaming in a former

relationship:

One of my ex boyfriends was not very nice to me and he would always mention if I gained
a pound, or if I didn’t shave. He would never let me forget. He was just kind of really
mean. I got, definitely, discrimination from him, but it’s more ... I guess sometimes it’s a

subtle thing.
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Experiences of discrimination extended beyond homophobia, with femmephobia and fatphobia

also prevalently discussed by our sample. According to a 20-year-old black gay man:

So, it’s not only how valued masculinity is, but it is how demonized femininity is, so it’s
almost, it’s like a double whammy where it’s like you know that you re gonna get shit for
being feminine and also, like, you are going to be hailed and like worshipped if you are
masculine. So, it’s really this great, great incentive to, like, avoid the feminine and move

to the masculine.

Additionally, a 26-year-old Hispanic gay man provided an example of his experiences with fat-

shaming by describing how his parents tell him subtly to lose weight:

My mom was always telling me that I should lose some weight, and my dad ... It’s never
like — “oh you're fat, go to the gym.” It’s always just like — “just make sure you take care
of yourself. You know youre getting older. ... like your body’s changing, you can’t burn
things like you used to.”

Many participants, including white gay and bisexual men, recounted multiple experiences of
discrimination while using mobile dating apps. Many dating app users, according to our

participants, explicitly seek partners who are white, or screen out those from other racial or

ethnic groups.

[Non-white users] are often shafted. Even from an interpersonal level. You get on a hook
up application and you see 'no blacks - just a preference’, 'no Asians - sorry it's just not

my thing'. (22-year-old black gay man).

A 28-year-old Asian gay man added he’s encountered two dating app users who expressed they

were not interested in meeting him due to his racial background:
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They re like, ‘oh, sorry, not into Asians,’ and they just [block] me. Yeah, it happened
twice [by] two different people. So, the experience was the same. It was the same kind of

a curt reply.

THEME 3: Navigating deviations from the ideal body: self-objectification, retaliation, and

UWCBs

Many participants who reported experiences with racism, femmephobia, and other forms
of discrimination, particularly through dating apps, said they compare their own appearance to
the culturally-accepted ideal male body. Such experiences align with the Objectification
Theory’s core construct of self-objectification, which among many constructs also encapsulates
internalized racism and idolization of white standards of beauty. A 19-year-old Asian gay man’s
experiences suggest he’s begun to internalize what he perceives as the overarching male body

ideal and the discriminatory behaviors he’s encountered. He explained:

1 get really frustrated, to be honest, especially when it’s like something that I know I can’t
help. And then sometimes ... I definitely feel frustrated with them, but a lot of the times
L'l start to feel a little bit frustrated with myself, because I find myself kind of thinking in

the same way. Like I personally do find white men very attractive.

Other gay and bisexual men in our study expressed a desire to retaliate and confront the online
perpetrators of discrimination but said there were limited means to do so, especially as dating
apps allow users to immediately block others from seeing their respective profiles, inhibiting any
further communication. Some participants said their experiences with discrimination were so
common they simply would block discriminatory users they encounter on the dating apps. A 22-

year-old black gay man explained:
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I guess I'm numb to it now, or just block those people, so I don't inhabit my space trying
to find human connection ... But it's just so strange to see the ways this internal bias has
played themselves out and people that just refuse to acknowledge the fact that it's quite
simply racist. It's the same with people who are internalized, or it is internalized in

people from an early age to act towards a certain way because of their race.

Additionally, the majority of participants engaged in a variety of weight and shape control
behaviors, with intentions to maintain or lose weight or to build muscle. Most of these behaviors
were healthy, medically recommended behaviors, such as increasing or adding exercise to their
daily routines, limiting fast-food consumption and sugar-sweetened beverages, avoiding
processed foods, and increasing fruit and vegetable intake. UWCBs such as purging and using
weight-loss supplements were less frequently mentioned and most men in our study expressed a

negative attitude towards these behaviors, perceiving them as potentially harmful to their health.

I approach diet and weight-loss supplements as other strategies that are more associated
with eating disorders like purging or laxative abuse. To me, it’s counterintuitive because
the goal is to lose weight and keep weight off, and you have to change your lifestyle (22-

year-old white bisexual man).

Despite this negative connotation, some gay and bisexual men were current or former users of
diet pills and laxatives, and these men tended to engage in a variety of UWCBs. A 30-year-old

white gay man shared his experience in using laxatives to lose weight as a college student.

In early college, I took laxatives multiple times, mostly as experimentation with other
people who were doing it to lose weight before some formal event, or something like

that ... I actually remember there being a lot more, not public awareness, that’s not the
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right word, a lot more public conversation or discourse about laxatives and using

laxatives to lose weight, than more so than now. Maybe it's because I'm older now.
The use of diet pills for weight loss was also reported among our participants.

Oh, back in like college for a year and half I was — using the Alli supplement ... And I did
that for like a year, year and a half ... in high school there was a girl who was like severely
overweight. Like she was huge, and she started using Alli when it first came out before it
was FDA approved. So that’s when I was stronger or whatever and she lost a considerable
amount of weight in that last year of high school. So, then when it was FDA approved a
couple of years later, I think, I ended up just trying it (26-year-old Hispanic gay man).
Some men who reported UWCB seemed not to understand the health risks associated with
engaging in such behaviors. Others were more focused on finding a “quick fix” to losing weight
and achieve desired changes for their bodies. According to a 28-year-old white gay man who
formerly vomited after meals to control his weight:
With me with vomiting, I knew it was something I could do. That’s a really vague answer
but it’s like yeah, something I could do ... I just wanted something really quick to solve the
problem that I had eaten this food.

DISCUSSION

In this study, we explored the current body image ideals among a racially and ethnically
diverse sample of young adult gay and bisexual men in Massachusetts. We also explored the
consequences of not conforming to the ideal male body and ways in which gay and bisexual men
exercise agency and control. In line with prior studies on body image among sexual minority
men (Kaminski, et al., 2005; Morgan & Arcelus, 2009; Tiggemann, et al., 2007), our findings

suggest the ideal male body as one that is muscular and thin. Many men in our study —

25



particularly members of racial and ethnic minority groups — added this ideal male body is further

characterized as white or having light skin tone.

Our study also contributes to the existing literature by comparing the body image ideals
of gay and bisexual men. Our results suggest the mesomorphic male body remains the dominant
ideal for both sexual orientation groups, although some bisexual men asserted their gay male
friends place greater emphasis on achieving and maintaining the ideal body than their bisexual
male friends. One bisexual man in our study had varying ideals for potential romantic partners,
expressing a strong preference for male partners who possess the ideal male body and little to no
appearance preference for female partners. To our knowledge, only one existing qualitative study
has previously explored body image ideals among bisexual men (Filiault, Drummond, &
Anderson, 2012). The study’s findings suggest the ideal male body among bisexual men
resembles the mesomorphic male body suggested to be ideal among gay men. The study,
however, was limited to bisexual white men from the United Kingdom and Australia and did not
explore body image ideals among bisexual men of color. Our results in this study are in

accordance with the findings of this prior research.

While prior studies have highlighted elevated rates of UWCBs among sexual minority
men (Blashill, 2010; Hadland, et al., 2014; Kaminski, et al., 2005), most of our participants had
negative attitudes toward such behaviors for weight control, often describing them as dangerous
or unhealthy. For the few gay and bisexual men in our study who are engaging in UWCBs, or
have engaged in such behaviors in the past, rapid weight loss was cited as a primary motivator.
For diet pill use, some men said they saw ads on social media or have had friends or classmates

who used such products for weight control in the past. Most of our participants were actively
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engaging in other weight and body shape control behaviors, such as increasing physical activity

and consuming more fruits and vegetables.

Additionally, the widespread use of dating apps should be of considerable concern for
researchers studying body image among sexual minority men in future studies. Reported
prevalence of dating app use among men who have sex with men indicates their dating app usage
is substantial across the United States. For example, a 2017 study conducted by the Centers for
Disease Control and Prevention found more than half of men who have sex with men in their
sample were “frequent users of dating websites and apps” (Badal, Stryker, DeLuca, & Purcell,
2017). The majority of experiences on these apps were characterized as negative and superficial
by participants in our study. In addition, participants of all races/ethnicities and sexual
orientation groups acknowledged that dating apps often act as avenues for weight and body
shape discrimination, racial/ethnic discrimination, and sexual objectification. Commonly cited
examples include explicit racial and body preferences listed in profiles (e.g., “no Blacks, no
Asians,” “fit for fit”), receiving no responses or indignant responses when messaging other
dating app users of differing races/ethnicities (especially non-white participants messaging white
app users), and the categorization of users based on their sexual position preference (e.g., “top or

bottom™).

Further, there was widespread consensus that dating apps and websites are tremendously
important aspects of modern gay culture, which was even expressed by participants who are not
using them, such as those with monogamous partners. Reported reasons for their significance
varied across participants, but commonly mentioned reasons were: the convenience of finding
sexual partners and friends with these apps; the privacy and safety afforded by the discretion of

dating apps; and the ability to readily identify nearby gay and bisexual men.
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This study is not without limitations. Although generalizability is generally not sought or
feasible in qualitative studies (Marshall, 1996), we limited our sample to self-identified young
gay and bisexual men from Massachusetts at the time of recruitment. Thus, our results do not
necessarily reflect the experiences of other sexual minority populations or age groups. Our
sample, however, was racially and ethnically diverse and also included more bisexual-identifying
men compared to other qualitative studies assessing body image ideals among sexual minority
men (Filiault, et al., 2012; Morgan & Arcelus, 2009). Additionally, given its qualitative nature
involving interviews with participants, social desirability response bias is also a potential

limitation to consider in this study (Collins, Shattell, & Thomas, 2005).

Based on our findings, we have a few key recommendations for future research and
interventions focused on exploring and mitigating body image concerns and weight control
behaviors among sexual minority men. First, the gay and bisexual men in this qualitative study
overwhelmingly expressed body image dissatisfaction and a desire to achieve the dominant male
body ideal — one that is muscular and thin. Therefore, effective evidence-based interventions and
programs are needed to reduce this desire to achieve the dominant ideal expressed by young gay
and bisexual men, as well as to promote body positivity. Such interventions may involve
partnerships with key stakeholders (e.g., celebrities, corporate advertisers, etc.) involved in
mainstream media (e.g. television, magazines, music, advertising), which our participants often
cited as sources defining and projecting the ideal male body. In line with recommendations from
a report by Common Sense Media, a nonprofit and nonpartisan organization, we believe future
interventions involving the mainstream media must consider portraying more realistic male

bodies — particularly ones of varying sizes, shapes, and colors (Pai & Schryver, 2015).
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Given the importance of dating apps among the gay and bisexual men in this study,
additional research is needed to explore their use in relation to elevated body image surveillance
and concerns. Our participants cited dating apps as a source of both male body sexual
objectification and appearance discrimination. Therefore, quantitative studies are needed to
capture both cross-sectional and longitudinal associations between the frequency of dating app
use and risk of adverse physical and mental health outcomes, such as body image dissatisfaction,
UWCBsS, and depression. The findings of such research could also inform the creation of future

public health interventions aimed at addressing body image concerns through dating app use.

Lastly, our research findings also highlight the corporate social responsibility of various
dating app platforms. Given their possible role in contributing to body image concerns and
appearance-based discrimination, we recommend dating app service providers partake in
ongoing and future efforts to protect the well-being and safety of their users. Some social media
platforms have implemented policies aimed at preventing disordered eating behaviors. The
blogging site Tumblr, for example, banned “self-harm blogs” glorifying eating disorders in 2012
(Tumblr, 2012) and has since continued to work with the National Eating Disorders Association
and other health organizations to improve their policy. Dating app services should follow suit in
implementing their own initiatives to promoting safer interactions between users and to prevent a

digital community that tolerates appearance-based discrimination.
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Table 1.1. Characteristics of gay and bisexual men participating in the Men’s Body Project
(N=30)

Total (N=30)

Age in Years, Mean (Range) 24.7 (19, 30)
Sexual Orientation Identity (n)
Gay or Homosexual 18
Bisexual 12
Race/Ethnicity (n)
White 13
Asian 8
Hispanic or Latino 5
Black/African American 4

Country of origin (n)

United States 25
Other 5
Education (highest level completed) (n)
High school graduate or GED 1
Some college
College degree 12
Some graduate school (no degree) 2
Graduate degree or higher 6
Family Annual Income (past year) USD (n)
<§6,000 1
$6,000-$11,999 2
$18,000-23,999 2
$30,000-$59,999 5
$60,000 or more 20
Employment Status (n)
Full-time (>30 h/wk) 13
Part-time 4
Unemployed 1
Student full-time 11
Student part-time 1
Body Mass Index (BMI, kg/m?) (n)
Underweight (<18.5) 2
Recommended (18.5-24.9) 14
Overweight (25.0-29.9) 11
Obesity (30.0 and above) 3

Note: BMI (kg/m?) was calculated using self-reported height and weight. Categories were
calculated using the Centers for Disease Control and Prevention weight status categories.

38



Table 1.2. Frequency of dating app use and discriminatory experiences of gay and bisexual men
participating in the Men’s Body Project (n=30)

Total (%)

Average dating app use among study population (n=30)

At least weekly user 10 (33.3)

Between 1-4 times a day 5(16.7)

5 or more times a day 6 (20.0)

Never used dating apps 9 (30.0)
Racial/ethnic discrimination on dating apps among users (n=21)

Once 1 (4.8)

2 or 3 times 8 (38.1)

4 or more times 4 (19.0)

Never experienced 8 (38.1)
Body weight and shape discrimination on dating apps among users (n=21)

Once 2(9.5)

2 or 3 times 3(14.3)

4 or more times 7 (33.3)

Never experienced 9 (42.9)

Note: 21 of the 30 participants reported any current or former use of mobile dating apps.
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ABSTRACT

Online dating has become increasingly popular over the years. While limited research has
explored the role of dating apps in contributing to sexual risk behaviors and sexually transmitted
infections, even less has examined the association between dating apps and body image concerns
and disordered eating. Guided by the Tripartite Model, we evaluated the association between
dating app use and unhealthy weight control behaviors (UWCBs) among a sample of adults in
the U.S. Our sample includes 1,769 adults who completed an online survey assessing dating app
use and UWCBEs in the past year. Results of multivariate logistic regression models suggest
dating app users had substantially elevated odds of UWCBs compared to non-users (odds ratios
[OR] range = 2.7—16.2). These findings were supported by results of additional gender-
stratified multivariate logistic regression analyses among women and men. Our results also
suggest racial and ethnic minorities have elevated odds of engaging in UWCBs compared to
white participants. The findings from this study contributes to the limited literature exploring the
association between dating app use and adverse health outcomes, particularly UWCBs. While
additional longitudinal and representative research is needed, public health professionals ought to

explore dating app use as a potential risk factor for UWCBs.
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INTRODUCTION

Online dating has become increasingly popular in the United States. 15% of U.S. adults
say they have used online dating sites or mobile dating applications, or “dating apps”, in 2015 —
a number up from 11% in 2013 (A. Smith, 2016). In particular, the use of dating apps on mobile
devices has increased tremendously - growing from 3% in 2013 to 9% in 2015 - a threefold
increase (A. Smith, 2016). Young adults, defined as those between ages 18- to 24-years old, as
well as older adults, those in their 50s and 60s, contributed the most to this increase in dating app

usage (A. Smith, 2016).

Mobile dating apps — commonly referred to as “dating apps” in popular culture — are
designed to enable their users to locate potential romantic partners, friends, and other
acquaintances (L. S. Chan, 2017). And while they are primarily marketed as an avenue to find
dates and potential romantic partners, motivations to use dating apps have evolved over time. For
instance, people are now using dating apps for socializing, to pass time, to improve their flirting
and social skills, and to engage in casual sex (Lik Sam Chan, 2017; Clemens, Atkin, & Krishnan,
2015; Timmermans & Caluwe, 2017). Prior studies suggest that dating apps may serve as an
avenue for members of sexual and gender minority groups (e.g., individuals who identity as gay,
lesbian, bisexual, transgender, etc.) to meet without having to disclose their sexual orientation
identity or attraction to others in a more public setting (Blackwell, Birnholtz, & Abbott, 2014).
Regardless of sexual orientation, the majority of online dating users agree that dating digitally
has many advantages over other ways of finding romantic partners, such as increased ease of use

and efficiency, and likelihood of finding a better match (A. Smith, 2016).

Speculation has grown over the frequency of dating app use and its relationship with

body image dissatisfaction. In a study of nearly 1,000 participants, Strubel and Petrie (2017)
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compared body image concerns between Tinder users and nonusers. They found that regardless
of gender, Tinder users reported significantly lower levels of satisfaction with their faces and
bodies and higher levels of internalization, appearance comparisons and body shame compared
to non-users (Strubel & Petrie, 2017). As with social media platforms, such as Facebook and
Instagram, dating apps also allow people to connect, network and socialize with others, often
times providing an opportunity to see other users’ semi-public profiles and photos (Timmermans
& Caluwe, 2017). Dating apps, many of which also provide opportunities for social networking,
allow individuals to review and critique profiles of other users and indicate whether they like or
dislike them based on the images and brief descriptions they see. On the dating app Tinder
(Tinder, N.D.), which has an estimated 50 million users worldwide and 10 million active daily
users (C. Smith, 2018), users can “swipe right” or “swipe left” to indicate if they respectively
like or dislike a particular profile (Strubel & Petrie, 2017). Thus, individual dating app users are
continuously engaging in a cycle in which they are evaluating profile pictures and brief
descriptions of others yet are being subject to scrutiny themselves. Some research studies also
suggest dating apps may provide new avenues for appearance-based discrimination among users.
Results from a content analysis of 300 profiles of a dating app primarily used by men who have
sex with men, called Jack’d, suggest femmephobic, or anti-effeminate, language was common

among its users (Miller, 2015).

In general, the mass media has been linked to body image concerns (Fardouly,
Willburger, & Vartanian, 2017). Studies suggest that the mass media - from television,
magazine, to social media — contributes to body dissatisfaction by perpetuating dominant body
image ideals for men (Tylka, 2011) and for women (Markey, 2004; Papp, Urban, Czegledi,

Babusa, & Tury, 2013). For men, this culturally constructed, dominant ideal is often one that is
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generally muscular with little body fat (Olivardia, Jr., Borowiecki, & Cohane, 2004). For
women, the thin-ideal is often the idealized social norm for the female body (Drury & Louis,
2002) although the pressure to achieve this ideal may vary across racial/ethnic groups
(Overstreet, Quinn, & Agocha, 2010; Powell & Kahn, 1995). Such media-portrayed images,
which often are mostly unattainable and unrealistic, may result in body dissatisfaction and lead
to unhealthy weight control behaviors (UWCBs) (Stice, 2002), which include a constellation of
behaviors, such as extreme food restriction (fasting), laxative use, self-induced vomiting, and

diet pill use (Gonsalves, Hawk, & Goodenow, 2014).

But despite the growing evidence linking various forms of the media, including social
media, to body image dissatisfaction, very few have examined the role that dating apps play in
this relationship (Blackwell, et al., 2014; Strubel & Petrie, 2017). To the best of our knowledge,
only one study has examined the association between dating app use and UWCBs (Griffiths,
Murray, Krug, & McLean, 2018). The study, which was limited to a nationwide sample of sexual
minority men in Australia and New Zealand, found a positive correlation between dating app use
and eating disorder symptoms but no significant association between the two variables (Griffiths,

etal., 2018).

The Tripartite Model posits that body image dissatisfaction can be attributed to three
socializing agents: peers, parents, and media (Shroff & Thompson, 2006; Thompson, Heinberg,
Altabe, & Tantleff-Dunn, 2004; van den Berg, Thompson, Obremski-Brandon, & Coovert,
2002). According to this model, the internalization of cultural standards of beauty, as well as
social comparisons with “attractive” reference groups, mediate the proposed relationship
between the influence of the three agents (peers, media, and parents) and body image

dissatisfaction and disordered eating (Thompson, et al., 2004).
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Guided by the framework of the Tripartite Model, our study fills the existing knowledge
gap by examining the relationship between dating app use and UWCBs using data from an
online survey completed by adults residing in the United States. Given that dating apps are a
form of media that encourages peer interactions and provides an environment where cultural
standards of beauty may be internalized, we hypothesized dating app users will demonstrate
elevated rates of UWCBs compared to non-users. Additionally, based on prior research studies
documenting disparities in UWCBs across race and sexual orientation (Austin, Nelson, Birkett,
Calzo, & Everett, 2013; Watson, Adjei, Saewyc, Homma, & Goodenow, 2017), we also
hypothesized that racial and sexual minorities will demonstrate elevated engagement in UWCBs

compared to their white and heterosexual/straight counterparts.

MATERIAL AND METHODS

Procedures

Researchers at the Harvard Center for Health Decision Science conducted an online
survey as part of the Harvard Chan Physical Activity Study. This study, started in December
2016, was implemented using Amazon Mechanical Turk (MTurk) and has a broader aim of
further understanding physical activity in the U.S. population and its relationship with social
determinants and social stressors (Howe et al., 2016). Study participants enrolled between
October 2017 to December 2017 answered newly added questions assessing frequency of dating

app use and engagement in UWCBs.

MTurk is a website created and operated by Amazon since 2005 (Amazon, 2017). The
website innovatively utilizes the method of crowdsourcing to engage a large number of online

users who are registered “MTurk workers” to complete various tasks (Hitlin, 2016). There are
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more than 500,000 registered MTurk workers worldwide, of which the majority are based in the
United States (Amazon, 2017). Since its conception, various entities — including businesses and
researchers — have used MTurk to recruit participants to complete surveys, engage in
experiments, and a wide array of other activities (Hitlin, 2016). Previous studies have been
successful in utilizing MTurk to measure body image estimation and dissatisfaction (Gardner,
Brown, & Boice, 2012). For example, Gardner, Brown, and Boice (2012) recruited more than
300 participants through MTurk to complete an online questionnaire that assessed body image
satisfaction among men and women. The authors suggest their experience with the
crowdsourcing website supported findings from prior research (Buhrmester, Kwang, & Gosling,
2011) in that MTurk was an innovative source for generating inexpensive data of good quality.
Furthermore, prior research suggests that compared to the general population, MTurk
participants are younger, of lower socioeconomic backgrounds, and more likely to be LGBTQ-
identifying individuals (Arditte, Cek, Shaw, & Timpano, 2016; Chandler & Shapiro, 2016;

Goodman & Paolacci, 2017).

Participants

Participants eligible for the Harvard Chan Physical Activity study were limited to
individuals residing in the United States who were ages 18-65 years. Additionally, since one of
the main goals of the study was to collect participants’ daily number of steps taken while
carrying a mobile device, eligibility to complete the survey was limited to those using an iPhone
6 series smartphone or greater (e.g., iPhone 6s, 7, 8, X). Thus, participants with older versions of
the iPhone (before iPhone 6) and other mobile devices were not eligible. Participants received no
more than $5 for completing the online survey. Since the number of eligible participants exposed

to the online survey is not known, we cannot calculate a response rate. The Harvard Chan
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Physical Activity study was approved by the Harvard T.H. Chan School of Public Health

Institutional Review Board.

To achieve the aims of our study, we focused our analyses on the 1,769 participants of
the Harvard Chan Physical Activity study who enrolled between October 2017 to December
2017 and answered newly added questions assessing frequency of dating app use and
engagement in UWCBs. Among this sample, we excluded 14 people (0.79%) who did not have
complete data on any of the variables of interest. Additionally, we excluded 29 people (1.64%)
who self-described their sexual orientation identity as “other” as the experiences and health
behaviors of these participants may vary (Evans, Lawler, & Sass, 2014). Our final analytic

sample included 1,726 participants.

Measures

Dating app use

Participants were asked to indicate the frequency, on average, in which they used dating
apps (e.g., Tinder, Grindr, Coffee Meets Bagel, etc.) within the past 30 days. Response options
were “never, less than once a day, 1-4 times a day, 5 or more times a day.” Due to the small
number of participants reporting dating app use as more than once a day, dating app use was

made a binary variable indicating non-users and users.

Unhealthy weight control behaviors

A series of questions assessed participants’ engagement in UWCBs with the purpose of
lowering weight or changing their body shape within the past 12 months. These UWCBs
included fasting (not eating for at least a day), self-induced vomiting, using laxatives, using diet
pills without a doctor’s advice, using anabolic steroids, and using muscle-building supplements
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(e.g., creatine, amino acids, DHEA, hydroxyl methyl-butyrate [HMB], or growth hormone).
Response options were “never, less than once a month, 1-3 times a month, once a week, more

than once a week.”
Demographic information

Participants reported their age in years (18-25, >25-30, >30-40, >40 years), annual
household income in U.S. dollars (<$25K, $25K-<$50K, $50K-<$75K, $75-<$100K, >$100K),
sexual orientation identity (heterosexual, gay or lesbian, bisexual, other), sex (male, female),
race/ethnicity (White non-Hispanic, White Hispanic, African American Asian, multiple
races/other), marital status (married, never married, divorced, separated, widowed), and height
and weight from which body mass index (BMI; kg/m?) was calculated. Due to the small number
of participants who reported being divorced, widowed, or separated, marital status was

categorized as married, never married, or other.
Statistical Analyses

We conducted all statistical analyses in 2018 using Stata 15 and R version 3.4.3.
Frequencies and descriptive statistics were examined for all variables. Each of the UWCBs (e.g.,
fasting, self-induced vomiting, using laxatives, using diet pills, using anabolic steroids, and using
muscle-building supplements) were dichotomized such that the response “never” scored 0 and
responses “less than once a month,” “1-3 times a month,” “once a week,” and “more than once a
week” scored 1. Chi-square tests were used to compare differences in sociodemographic
characteristics and the dichotomized UWCBs between dating app users versus non-users among
females and males. To achieve our study aims, we conducted a series of multivariate logistic

regression models with dating app use as the main predictor, controlling for sex, race/ethnicity,
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income, age, marital status, sexual orientation, to estimate the odds ratios and 95% confidence
intervals of each dichotomized UWCB. We also conducted our analyses separately for women
and for men based on prior research findings suggesting gender differences in eating outcomes
(Croll, Neumark-Sztainer, Story, & Ireland, 2002). Significance level was set at alpha = 0.05 for

all tests.

RESULTS

Sample Characteristics and Prevalence of UWCBs

Table 1 presents the prevalence of sociodemographic characteristics and unhealthy
weight control behaviors (UWCBs) in our sample of app users and non-users (N=1,726).
Overall, 63.6% (n=1098) of our sample were women and 36.4% (n=628) were men. Among
women, the majority were non-dating app users (83.3%, n=915), white (68.6%, n=753), between
ages 18 and 30 years (55.8%, n=613), and identified as straight or heterosexual (86.5%, n=950).
Men demonstrated similar characteristics as most were also non-dating app users (66.7%,
n=419), white (68.0%, n=427), between 18 and 30 years of age (58.8%, n=369), and straight or
heterosexual (88.9%, n=558). The results of these tests suggest that men were more likely than
women to be dating app users.

UWCBs were prevalent among both women and men, also presented in Table 1. The
prevalence of laxative use was 11.7% (n=129) and 18.8% (n=118) among women and men,
respectively. Nearly 9% (n=95) of women and 16% (n=98) of men reported vomiting for weight
control. Other prevalent UWCBs include fasting (30.0% of women, n=330; 36.0% of men,
n=226), diet pill use (13.0% women, n=143; 16.7% men, n=105), anabolic steroids (4.8% of
women, n=42; 14.6% of men, n=92), and muscle building supplements (7.9% of women, n=87;

28.7% of men, n=180).
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Results from chi-square tests (also presented in Table 1) suggest that engagement in each
of the six UWCBs of interest in this study was higher among dating app users compared to non-
users for both males and females. The distribution of age, marital status, sexual orientation, and
BMI were also significantly different between dating app users and non-users in both gender
groups. Dating app users had a higher proportion of non-married and bisexual-identifying
individuals compared to non-users.

Relationship between dating apps and UWCBs

Table 2 presents the multivariate logistic regression estimates of the odds of engaging in
UWCBs among the of adults participating in the Harvard Chan Physical Activity study. Dating
app users demonstrated significantly elevated odds of all six UWCBs (odds ratios ranged from
2.7 to 16.2) compared to those who were non-users, controlling for sex, race/ethnicity, sexual
orientation, income, age, and marital status. Compared to women, the odds of muscle building
supplement and steroid use were significantly higher among men. Results also suggest African
Americans demonstrated significantly elevated odds of engaging in all six UWCBs compared to
white participants. Results did not suggest elevated odds of any UWCB based on sexual
orientation identity.

Relationship between dating apps and UWCBs by gender

Table 3 and Table 4 present the results of the gender-stratified multivariate logistic
regression models for women and men, respectively. Women who use dating apps had 2.3 to
26.9 times the odds of engaging in all six UWCBs compared to women who were non-users. The
same trend of elevated odds was found among men. Men who use dating apps had 3.2 to 14.6
times the odds of engaging in all six UWCBs compared to men who were non-users. Results of

both gender-stratified analyses highlighted racial/ethnic disparities as Asian American, African
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American, Hispanic, and other or mixed participants often demonstrated significantly higher
odds of UWCB engagement compared to their white counterparts.

DISCUSSION

Guided by the framework of the Tripartite Model (Shroff & Thompson, 2006; van den
Berg, et al., 2002), our study adds to the limited public health literature on UWCBs and their
association with the use of dating apps — an increasingly popular form of media that is believed
to be a contributor of body dissatisfaction (Griffiths, et al., 2018). To our knowledge, this is the
first study to investigate the association between dating app use and UWCBs among U.S. adults.
Specifically, we hypothesized dating app users would demonstrate elevated engagement of
UWCBE, such as self-induced vomiting, fasting, and diet pill use. Such behaviors are not
medically recommended for weight loss and are considered clinically relevant symptoms of
eating disorders (Stephen, Rose, Kenney, Rosselli-Navarra, & Weissman, 2014). Our results
supported this hypothesis. First, our analyses revealed a high prevalence of various UWCBs
among the men and women in our study - ranging from self-induced vomiting for weight control
to anabolic steroid use. Additionally, our results documented a higher prevalence of the six
UWCBs among dating app users than non-users in our study.

Consistent with existing literature, we documented elevated rates of UWCBs among
racial/ethnic minorities (Austin et al., 2011; Story, French, Resnick, & Blum, 1995). This finding
partially supported our second hypothesis that dating app users belonging to racial/ethnic and
sexual minority groups would demonstrate higher rates of UWCBs. While we did not find
elevated odds of UWCBs based on sexual orientation — a finding that contradicts those of prior
literature (Calzo, Blashill, Brown, & Argenal, 2017) — our results highlighted racial/ethnic

disparities. Specifically, African Americans reported higher odds of UWCBs compared to their
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white counterparts. We also documented elevated engagement in many UWCBs among Asian
American, Hispanic and other or mixed dating app users.

With the tremendous growth in their usage worldwide, and an increasing number of
studies linking their use to body image concerns and UWCBs, there is an urgency to further
understand how dating apps influence health behaviors and outcomes. Dating apps, similar to
social media services, allow their users to create, view, and compare the profiles of others
(Blackwell, et al., 2014; Lik Sam Chan, 2017). And while these apps allow users to communicate
with each other, and often privately, prior studies suggest this avenue of digital communication
has proliferated interpersonal discrimination, such as racism and weight shaming (Miller, 2015).

According to the Tripartite Influence model (Shroff & Thompson, 2006; van den Berg, et
al., 2002), appearance pressures from peers, parents, and the media lead to body image
dissatisfaction and UWCBs (Shroff & Thompson, 2006). Dating apps, arguably another form of
modern-day social media, often contain commercial ads and user profiles depicting images
conveying societally accepted image ideals for men and women. Thus, as with other forms of
media, users of dating apps may internalize such societal appearance ideals and possibly
compare their own appearance to those that they see — two processes that the Tripartite Model
posits lead to body image dissatisfaction and ultimately eating disturbances (Keery, van den
Berg, & Thompson, 2004; Rodgers, Chabrol, & Paxton, 2011).

Our study has several limitations for consideration. The cross-sectional design of the
study limited our ability to establish a temporal relationship or causal relationships between
dating app use and UWCBs. Additionally, the results of the online survey used in this study
relied on self-reported data and did not collect indicators of psychosocial factors, such as weight

stigma, self-esteem, and depression, which may be possible mediating variables in the
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relationship between body dissatisfaction and UWCBs (Brechan & Kvalem, 2015). The online
survey also was limited to participants in possession of an iPhone 6 series or greater, Amazon
MTurk workers, and did not use representative sampling (Howe, et al., 2016). These features of
the survey limit the generalizability of our findings to the general population. Lastly, the online
survey did not assess the types and brands of dating app services used by our participants, as
some may have stricter tolerance for appearance-based discrimination among users (O'Malley,
2017).

In conclusion, our study contributes to the limited literature by exploring the association
between dating app use and UWCBs. Along with the rise of dating app use, public health
researchers have also documented increasing numbers of sexually transmitted infections and
sexual risk behaviors, such as unprotected sexual intercourse (Choi, Wong, & Fong, 2016; Clark,
2015; Toy, 2017). Whether the use of dating apps can be attributed to adverse health outcomes,
including UWCBs, remains unclear. The findings from our study, however, continue to fuel
speculations that dating app users may be at risk of preventable physical and mental health
outcomes. Therefore, identifying individuals at risk of eating disorders and their risk factors is
critical in informing effective public health efforts aimed at alleviating the global burden of these
potentially deadly yet preventable conditions. Based on our findings, we recommend future
studies aim to assess the association between dating app use and UWCBs temporally and use a
more representative sample. Such studies should specifically explore the underlying mechanisms
as to how and why dating app use may contribute to UWCBs and possibly the development of

eating disorders.
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Table 2.1. Sociodemographic characteristics and health behaviors of dating app users and
non-users of the Harvard Chan Physical Activity study (N=1,726)

Females Males Total
n =1,098 (63.6%) n =628 (36.4%) N=
1,726
(100.0%)
Characteristic App Users Non-users p-value App Users Non-users p-value
(n=183) (n=915) (n=209) (n=419)
Age (years), n (%)
18 -25 74 (40.4) 236 (25.8) 0.0001* 79 (37.8) 101 (24.1)  <0.0001* 490 (28.4)
>25-30 52 (28.4) 251 (27.4) 71 (34.0) 118 (28.2) 492 (28.5)
>30-40 41 (22.4) 276 (30.2) 40 (19.1) 135 (32.2) 492 (28.5)
> 40 16 (8.8) 152 (16.6) 19 (9.1) 65 (15.5) 252 (14.6)
Race, n (%)
White Non-Hispanic 118 (64.5) 635 (69.4) 0.3045 128 (61.2) 299 (71.4) 0.0197* 1180 (68.4)
Hispanic 18 (9.8) 56 (6.1) 17 (8.1) 29 (6.9) 120 (7.0)
Black 16 (8.7) 93 (10.2) 28 (13.3) 25 (6.0) 162 (9.4)
Asian 17.(9.3) 67 (7.3) 19 (9.1) 34 (8.1) 137 (7.9)
Other or Mixed 14 (7.7) 64 (7.0) 17 (8.1) 32(7.6) 127 (7.3)

Household Income ($), n

(%) 36 (19.6) 113 (12.3) 0.0574 34 (16.3) 41 (9.8) 0.0065* 224 (13.0)
<25k 49 (26.8) 268 (29.3) 51(24.4) 93 (22.2) 461 (26.7)
25 - 50k 47 (25.7) 217 (23.7) 59 (28.2) 98 (23.4) 421 (24.4)
>50 — 75k 25 (13.7) 138 (15.1) 33 (15.8) 78 (18.6) 274 (15.9)
>75 — 100k 26 (14.2) 179 (19.6) 32 (15.3) 109 (26.0) 346 (20.0)
>100k

Sexual Orientation, n (%)

Heterosexual or Straight 147 (80.3) 803 (87.7) 0.0237* 173 (82.8) 385 (91.8) 0.0028* 1508 (87.4)
Bisexual 28 (15.3) 83 (9.1) 17 (8.1) 17 (4.1) 145 (8.4)
Gay or Lesbian 8(44) 293.2) 19 (9.1) 17 (4.1) 73 (4.2)

Marital Status?®, n (%)

Never Married 127 (69.4) 358 (39.1) <0.0001* 140 (67.0) 176 (42.0)  <0.0001* 801 (46.4)
Married 30 (16.4) 488 (53.4) 52 (24.9) 227 (54.2) 797 (46.2)
Other 26 (14.2) 69 (7.5) 17 (8.1) 16 (3.8) 128 (7.4)

Fasting for Weight Control,

n (%) 82 (44.8) 248 (27.1) <0.0001* 113 (54.1) 113 (27.0)  <0.0001* 556 (32.2)
Yes 101 (55.2) 667 (72.9) 96 (45.9) 306 (73.0) 1170 (67.8)
No

Vomiting for Weight

Control, n (%) 41 (22.4) 54 (5.9) <0.0001%* 76 (36.4) 22 (5.3) <0.0001%* 193 (11.2)
Yes 142 (77.6) 861 (94.1) 133 (63.6) 397 (94.7) 1533 (88.8)
No

Laxative Use, n (%)

Yes 44 (24.0) 85(9.3) <0.0001* 86 (41.1) 32 (7.6) <0.0001* 247 (14.3)
No 139 (76.0) 830 (90.7) 123 (58.9) 387 (92.4) 1479 (85.7)

Diet Pill Use, n (%)

Yes 49 (26.8) 94 (10.3) <0.0001* 84 (40.2) 21 (5.0) <0.0001* 248 (14.4)
No 134 (73.2) 821 (89.7) 125 (59.8) 398 (95.0) 1478 (85.6)

Anabolic Steroid Use, n (%)

Yes 29 (15.8) 13 (1.4) <0.0001* 76 (36.4) 16 (3.8) <0.0001* 134 (7.8)
No 154 (84.2) 902 (98.6) 133 (63.6) 403 (96.2) 1592 (92.2)

Muscle Building

Supplement®, n (%) 37 (20.2) 50 (5.5) <0.0001* 104 (49.8) 76 (18.1) <0.0001* 267 (15.5)
Yes 146 (79.8) 865 (94.5) 105 (50.2) 343 (81.9) 1459 (84.5)
No

Note. Total dating app users was 392 (46.7% females, 53.3% males). *Indicates a p-value < 0.05. Chi-square tests were used
to compare differences between dating app users versus non-users.

20ther marital status includes participants who were separated or divorced. .

"Includes products such as creatine, amino acids, DHEA, hydroxyl methylbutyrate [HMB], or growth hormone.
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Table 2.2. Odds of UWCBs among adults in the Harvard Chan Physical Activity Study (N=1,726)

Vomiting

Laxative Use

OR (95% CI)

Fasting

Diet Pill Use

Muscle Building
Supplement Use®

Anabolic Steroid Use

Dating App Use
User
Non-user (ref)
Sex
Male
Female (ref)
Race/Ethnicity
Asian American
African American

7.809 (5.415, 11.262)
1.0

1.400 (0.970, 1.906)
1.0

1.772 (1.004, 3.128)
2.259 (1.362, 3.748)

6.284 (4.514, 8.748)
1.0

1.280 (0.949, 1.728)
1.0

1.117 (0.645, 1.934)
2.699 (1.747, 4.169)

2.656 (2.059, 3.425)
1.0

1.153 (0.923, 1.439)
1.0

1.542 (1.052, 2.260)
1.960 (1.383, 2.777)

6.627 (4.766, 9.215)
1.0

0.920 (0.678, 1.250)
1.0

1.386 (0.821, 2.341)
2.590 (1.673, 4.009)

4.474 (3.265, 6.132)
1.0

3.975 (2.947,5.362)
1.0

1.376 (0.818, 2.315)
1.920 (1.187, 3.106)

16.226 (9.992, 26.347)
1.0

3.034 (1.980, 4.650)
1.0

1.575(0.771, 3.218)
3.439 (1.888, 6.264)

Hispanic 2.047 (1.149, 3.646) 1.533(0.892, 2.637) 1.468 (0.988, 2.181) 1.250 (0.708, 2.207) 1.760 (1.043, 2.972) 1.872 (0.900, 3.893)
Other or Mixed 2.513 (1.471, 4.293) 1.618 (0.962, 2.723) 1.427 (0.954, 2.135) 2.610 (1.609, 4.234) 2.027 (1.228, 3.345) 2.596 (1.338, 5.036)

White (ref) 1.0 1.0 1.0 1.0 1.0 1.0

Sexual Orientation

Gay/Bisexual 1.022 (0.639, 1.636) 0.741 (0.470, 1.168) 1.127 (0.824, 1.540) 0.939 (0.611, 1.442) 0.893 (0.577, 1.383) 1.046 (0.590, 1.855)

Heterosexual (ref) 1.0 1.0 1.0 1.0 1.0 1.0

Income (USD)

>100K 0.758 (0.400, 1.435) 0.954 (0.551, 1.653) 0.501 (0.340, 0.739) 1.142 (0.659, 1.981) 1.206 (0.699, 2.090) 1.102 (0.507, 2.394)
75-100K 1.490 (0.827, 2.682) 1.088 (0.629, 1.881) 0.663 (0.448, 0.980) 1.369 (0.794, 2.361) 1.912 (1.122, 3.259) 2.095 (1.011, 4.342)
50-<75K 0.963 (0.546, 1.699) 1.072 (0.645, 1.780) 0.603 (0.421, 0.864) 1.243 (0.747, 2.070) 1.341 (0.807, 2.228) 0.979 (0.479, 2.000)
25-<50K 0.979 (0.564, 1.701) 0.945 (0.573, 1.559) 0.627 (0.444, 0.884) 0.998 (0.602, 1.654) 0.866 (0.520, 1.443) 1.010 (0.501, 2.038)

<25K (ref) 1.0 1.0 1.0 1.0 1.0 1.0

Age (years)

>40 1.777 (1.165, 2.712) 1.347 (0.911, 1.993) 1.410 (1.059, 1.878) 1.262 (0.857, 1.860) 1.001 (0.688 1.457) 1.619 (0.960, 2.729)
>30-40 0.879 (0.533, 1.452) 0.914 (0.587, 1.421) 1.176 (0.858, 1.611) 0.948 (0.613, 1.465) 0.504 (0.322, 0.788) 1.012 (0.545, 1.880)
>25-30 0.636 (0.322, 1.256) 0.985 (0.574, 1.691) 0.906 (0.607, 1.357) 0.819 (0.471, 1.426) 0.486 (0.275, 0.857) 1.009 (0.455, 2.236)

18-25 (ref) 1.0 1.0 1.0 1.0 1.0 1.0

Marital Status

Never married 0.464 (0.309, 0.697) 0.441 (0.306, 0.637) 0.729 (0.562, 0.946) 0.514 (0.357, 0.741) 0.655 (0.457, 0.939) 0.557 (0.336, 0.923)
Other® 0.946 (0.500, 1.790) 0.794 (0.452, 1.396) 1.038 (0.678, 1.588) 0.870 (0.494, 1.533) 1.206 (0.699, 2.080) 1.372 (0.647,2.907)

Married (ref) 1.0 1.0 1.0 1.0 1.0 1.0

Note: Engagement of UWCBs occurred the past 12 months. Boldface indicates statistical significance (p<0.05). CIs = confidence interval.
Includes products such as creatine, amino acids, DHEA, hydroxyl methylbutyrate [HMB], or growth hormone.
YParticipants were considered married if they were currently married, and not married if they were never married, divorced, or separated.
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Table 2.3. Odds of UWCBs among women in the Harvard Chan Physical Activity Study (N=1,098)

Vomiting

Laxative Use

OR (95% CI)

Fasting

Diet Pill Use

Muscle Building
Supplement Use*

Anabolic Steroid Use

Dating App Use

User
Non-user (ref)

Race/Ethnicity

Asian American
African American
Hispanic

Other or Mixed
White (ref)

Sexual Orientation

Gay/Bisexual
Heterosexual (ref)

Income (USD)

>100K
75-100K
50-<75K
25-<50K
<25K (ref)

Age (years)

>40
>30-40
>25-30
18-25 (ref)

Marital Status

Never married
Other®
Married (ref)

6.442 (3.837,10.816)
1.0

1.028 (0.435, 2.430)

0.935 (0.417, 2.097)

1.762 (0.848, 3.660)

1.120 (0.474, 2.643)
1.0

1.082 (0.587, 1.993)
1.0

1.145 (0.529, 2.475)

1.150 (0.518, 2.550)

1.503 (0.647, 3.492)

0.994 (0.413, 2.392)
1.0

1.236 (0.688, 2.221)

0.584 (0.292, 1.168)

0.690 (0.297, 1.602)
1.0

0.348 (0.195, 0.622)
0.519 (0.213, 1.265)
1.0

4.515 (2.828, 7.210)
1.0

0.809 (0.352, 1.857)

2.313 (1.322, 4.048)

1.544 (0.780, 2.057)

0.999 (0.452, 2.206)
1.0

0.649 (0.352, 1.199)
1.0

0.660 (0.356, 1.223)

0.754 (0.399, 1.424)

0.763 (0.377, 1.540)

0.538 (0.261, 1.109)
1.0

0.901 (0.528, 1.538)

0.669 (0.373, 1.200)

0.744 (0.368, 1.504)
1.0

0.311 (0.186, 0.522)
0.626 (0.304, 1.292)
1.0

2.285 (1.611, 3.240)
1.0

1.412 (0.868, 2.320)

1.808 (1.180, 2.769)

1.455 (0.871, 2.429)

1.164 (0.693, 1.956)
1.0

1.055(0.719, 1.550)
1.0

0.698 (0.458, 1.064)

0.659 (0.421, 1.030)

0.668 (0.404, 1.103)

0.536 (0.329, 0.875)
1.0

1.306 (0.906, 1.883)

1.135 (0.763, 1.688)

0.776 (0.464, 1.300)
1.0

0.746 (0.533, 1.043)
0.907 (0.540, 1.521)
1.0

4.011 (2.583, 6.226)
1.0

0.743 (0.339, 1.631)

1.759 (1.002, 3.090)

2.355 (1.291, 4.295)

0.719 (0.314, 1.647)
1.0

1.141 (0.684, 1.903)
1.0

0.813 (0.439, 1.505)

0.919 (0.487, 1.735)

1.245 (0.631, 2.457)

1.038 (0.528, 2.042)
1.0

1.059 (0.636, 1.762)

0.838 (0.479, 1.466)

0.887 (0.451, 1.748)
1.0

0.494 (0.305, 0.798)
0.728 (0.363, 1.461)
1.0

5.265 (3.090, 8.973)
1.0

1.341 (0.557, 3.226)

2.373 (1.163, 4.844)

2.657 (1.275, 5.537)

1.643 (0.710, 3.803)
1.0

1.348 (0.735, 2.475)
1.0

0.367 (0.155, 0.871)

1.255 (0.595, 2.649)

1.845 (0.835, 4.078)

0.717 (0.293, 1.752)
1.0

1.392 (0.724, 2.674)

0.884 (0.425, 1.840)

0.800 (0.324, 1.973)
1.0

0.471 (0.252, 0.878)
1.234 (0.549, 2.775)
1.0

26.926 (11.512, 62.979)

1.0

0.713 (0.150, 3.388)

3.665 (1.347, 9.976)

3.413 (1.224, 9.515)

1.454 (0.375, 5.629)
1.0

0.570 (0.199, 1.632)
1.0

0.166 (0.047, 0.587)

0.417 (0.142, 1.221)

0.929 (0.307, 2.811)

0.573 (0.177, 1.855)
1.0

1.442 (0.542, 3.833)

0.961 (0.314, 2.937)

1.489 (0.410, 5.409)
1.0

0.215 (0.081, 0.569)
0.685 (0.219, 2.139)
1.0

Note: Engagement of UWCBs occurred the past 12 months. Boldface indicates statistical significance (p<0.05). CIs = confidence interval.
ncludes products such as creatine, amino acids, DHEA, hydroxyl methylbutyrate [HMB], or growth hormone.
YParticipants were considered married if they were currently married, and not married if they were never married, divorced, or separated.
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Table 2.4. Odds of UWCBs among men in the Harvard Chan Physical Activity Study (N=628)

OR (95% CI)

Asian American
African American
Hispanic
Other or Mixed
White (ref)
Sexual Orientation
Gay/Bisexual
Heterosexual (ref)
Income (USD)
>100K
75-100K
50-<75K
25-<50K
<25K (ref)
Age (years)
>40
>30-40
>25-30
18-25 (ref)
Marital Status
Never married
Other®
Married (ref)

3.958 (1.691, 9.265)

6.795 (3.087, 14.958)

5.413 (2.310, 12.684)

4.335 (1.806, 10.403)
1.0

1.102 (0.509, 2.389)
1.0

0.454 (0.167, 1.235)

1.161 (0.471, 2.861)

0.677 (0.283, 1.619)

0.755 (0.320, 1.782)
1.0

3.201 (1.638, 6.254)

1.841 (0.842, 4.024)

0.483 (0.134, 0.738)
1.0

0.708 (0.378, 1.325)
3.063 (1.025, 9.155)
1.0

1.651 (0.7532, 3.620)

3.385 (1.637, 7.000)

2.203 (0.889, 5.457)

2.581 (1.142, 5.832)
1.0

0.892 (0.435, 1.828)
1.0

2.203 (0.889, 5.457)

1.790 (0.712, 4.501)

1.815 (0.764, 4.313)

1.663 (0.698, 3.966)
1.0

1.396 (0.583, 3.345)

1.469 (0.732, 2.949)

2.072 (1.127, 3.809)
1.0

0.676 (0.387, 1.180)
1.323 (0.500, 3.503)
1.0

1.851 (1.000, 3.428)

2.301 (1.233, 4.295)

1.447 (0.746, 2.810)

2.121 (1.113, 4.042)
1.0

1.266 (0.730, 2.196)
1.0

0.431 (0.225, 0.826)

0.642 (0.334, 1.234)

0.502 (0.270, 0.933)

0.494 (0.268, 0.910)
1.0

1.216 (0.629, 2.353)

1.289 (0.762, 2.181)

1.587 (0.991, 2.541)
1.0

0.698 (0.456, 1.067)
1.603 (0.719, 3.573)
1.0

3.205 (1.423,7.217)

4.683 (2.163, 10.140)

4.025 (1.711, 9.469)

2.756 (1.133, 6.708)
1.0

0.732(0.330, 1.623)
1.0

1.363 (0.510, 3.645)

1.460 (0.554, 3.845)

1.975 (0.804, 4.852)

1.374 (0.553, 3.416)
1.0

0.647 (0.224, 1.869)

1.399 (0.666, 2.940)

1.664 (0.872, 3.176)
1.0

0.673 (0.366, 1.237)
1.628 (0.561, 4.724)
1.0

1.375 (0.704, 2.687)

1.551 (0.803, 2.998)

1.685 (0.838, 3.388)

1.781 (0.893, 3.554)
1.0

0.567 (0.303, 1.063)
1.0

1.444 (0.734, 2.842)

1.388 (0.693, 2.780)

1.925 (0.928, 3.991)

1.727 (0.842, 3.543)
1.0

0.825 (0.510, 1.334)

0.365 (0.204, 0.653)

0.374 (0.178, 0.787)
1.0

0.839 (0.531, 1.328)
1.357(0.553, 3.328)
1.0

Vomiting Laxative Use Fasting Diet Pill Use Muscle Bulldmga Anabolic Steroid Use
Supplement Use
Dating App Use
User 11.738 (6.534, 21.087) 9.949 (5.970, 16.580) 3.165 (2.159, 4.639) 14.437 (8.125, 25.650) 4.394 (2.932, 6.585) 14.581 (7.861, 27.046)
Non-user (ref) 1.0 1.0 1.0 1.0 1.0 1.0
Race/Ethnicity

2.310 (0.970, 5.500)

4.119 (1.879, 9.031)

2.193 (0.882, 5.454)

2.339 (0.940, 5.822)
1.0

1.523 (0.726, 3.196)
1.0

1.982 (0.678, 5.792)

3.880 (1.377, 10.932)

1.872 (0.685, 5.113)

2.810 (1.058, 7.466)
1.0

0.669 (0.224, 1.997)

1.063 (0.489, 2.313)

1.595 (0.834, 3.049)
1.0

0.819 (0.436, 1.537)
1.703 (0.568, 5.106)
1.0

Note: Engagement of UWCBs occurred the past 12 months. Boldface indicates statistical significance (p<0.05). CIs = confidence interval.
ncludes products such as creatine, amino acids, DHEA, hydroxyl methylbutyrate [HMB], or growth hormone.
YParticipants were considered married if they were currently married, and not married if they were never married, divorced, or separated.
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ABSTRACT

The present study explored the cross-sectional association between perceived
discrimination and objective measures of serum lipids, including high density lipoprotein (HDL)
cholesterol, low density lipoprotein (LDL) cholesterol, total cholesterol, and triglycerides.
Guided by existing stress responses and process models, we hypothesized that perceived
discrimination was associated with poorer lipid profiles among the 971 adult participants of the
Midlife in the U.S. (MIDUS) study. Linear regression models examined this proposed
association accounting for covariates, such as demographic characteristics (minimally-adjusted
model) and health status (fully-adjusted model). Results of our minimally and fully adjusted
linear regression models suggest greater perceived discrimination was significantly associated
with lower HDL cholesterol and elevated total triglyceride concentrations. Perceived
discrimination was not significantly associated with LDL cholesterol or total cholesterol.
Additional sensitivity analyses, which examined the possible influence of cholesterol medication
use among participants, supported our finding of a significant association between perceived
discrimination and HDL cholesterol and total triglycerides. The implications of these findings

and recommendations for future research are discussed.
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INTRODUCTION

Research studies over the past few decades have linked discrimination to a number
of adverse health outcomes (Chae et al., 2008; Krieger, 1999; Ong, Williams, Nwizu, &
Gruenewald, 2017; Pascoe & Smart Richman, 2009). In a meta-analytic review of 134 published
studies, Pascoe and Smart Richman (2009) found that discrimination — defined as a behavioral
manifestation of a negative attitude, judgment, or unfair treatment towards individuals belonging
to specific social groups (Banks, Kohn-Wood, & Spencer, 2006) — has significant negative
effects on both mental and physical health. For example, existing studies have found positive
associations between discrimination and anxiety (Bhui et al., 2005), depression (Bogart et al.,
2011), and psychological distress (Krieger, Kosheleva, Waterman, Chen, & Koenen, 2011). In
regard to physical health outcomes, discrimination has also been linked to elevated blood
pressure (McClure et al., 2010), hypertension (Dolezsar, McGrath, Herzig, & Miller, 2014),
cortisol dysregulation (Fuller-Rowell, Doan, & Eccles, 2012), shorter telomere length (Chae et
al., 2014), obesity (Gee, Ro, Gavin, & Takeuchi, 2008; Hunte & Williams, 2009), and higher

allostatic load (Vadiveloo & Mattei, 2016).

A growing number of studies have examined the association between discrimination
and cardiovascular disease (CVD) risk (Chae, Nuru-Jeter, Lincoln, & Jacob Arriola, 2012;
Everson-Rose et al., 2015; Krieger et al., 2013; Lewis, Cogburn, & Williams, 2015) — the current
leading cause of death in the United States (National Center for Health Statistics, 2017).
However, despite this growth, findings from these existing studies are limited and inconsistent
(Krieger, et al., 2013). Lewis and colleagues (2014) conducted a systematic review of existing
studies exploring discrimination and CVD risk. Based on their review, the authors identified a

need for more research examining the association between experiences of discrimination and
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objectively and clinically measured CVD-related outcomes; the authors also called for additional
studies that would yield data to help better understand the causal mechanisms between
discrimination and risk for CVD, as such information may help improve the care clinicians

provide to patients with associated risk factors (Lewis, et al., 2015).

Perceived discrimination is frequently recognized as a psychosocial stressor that triggers
a cascade of physiological responses (e.g., elevated blood pressure, heart rate, and cortisol levels)
that over time may contribute to the development of adverse health outcomes (Pascoe & Smart
Richman, 2009; Williams & Mohammed, 2009). According to existing research, the brain is the
central organ of the body that perceives and responds to stressful stimuli (McEwen, 1998). Under
chronic or long-term stress, however, the body’s cardiovascular system undergoes a wear-and-
tear process, known as allostasis, as a result of the persistent and elevated stress-response
(McEwen, 2008). This chronic, heightened physiological response to adapt to long-term stress
can result in downstream cardiovascular-related health outcomes, including strokes and heart

attacks (Mauss, Li, Schmidt, Angerer, & Jarczok, 2015; McEwen, 2008).

In the present study of men and women from the Midlife in the United States
(MIDUS) study, we examined the cross-sectional association between self-reported perceived
discrimination and objectively measured serum lipids. An individual’s serum lipid profile
generally comprises of plasma cholesterol, triglycerides, high-density lipoprotein (HDL)
cholesterol, and low-density lipoprotein (LDL) cholesterol (Nigam, 2011). Elevated total
cholesterol, LDL cholesterol, triglycerides, and low concentrations of HDL cholesterol represent
a poor lipid profile and are considered risk factors for CVD (Arsenault, Boekholdt, & Kastelein,

2011).
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Guided by existing stress response models (McEwen & Stellar, 1993) and scientific
literature on the health consequences of discrimination (Pascoe & Smart Richman, 2009), we
hypothesize that higher levels of perceived discrimination would be associated with a poorer
lipid profile, defined as having low concentrations of HDL cholesterol and high concentrations
of total cholesterol, low LDL cholesterol, and triglycerides. To our knowledge, our study is the
first to explore the potential effects of perceived discrimination on serum lipids using data from

the MIDUS Biomarker Project.

MATERIALS AND METHODS

Study Design and Population

The MIDUS study is a national longitudinal study initiated in 1995-1996 to investigate
the role of behavioral, psychological, and social factors on health outcomes. As part of the study,
researchers collected data assessing demographic information in addition to behavioral, social,
psychological, biological and neurological factors among a sample of 7,108 participants. Eligible
participants included English-speaking adults living in the United States between ages 25 and 74
years. Participants completed a 30-minute phone interview and two self-administered

questionnaires. Additional details of the sampling procedures of MIDUS have been previously

published (Radler & Ryft, 2010).

Approximately ten years after its initiation in 1995, the MIDUS study conducted its first
follow-up — MIDUS 2 — in which researchers re-contacted interview respondents and achieved a
retention rate of 75%, adjusting for mortality. The age range of MIDUS II respondents was 35 to
86 years (M=57.32, SD=11.55) (Tsenkova, Carr, Schoeller, & Ryff, 2011). During this follow-

up period, participants’ perceived discrimination was also assessed via self-administered surveys.
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Additionally, a total of 1,255 participants, all of whom were randomly selected to participate,
were included in the Biomarker Project of MIDUS 2, which represented 43% of those eligible to
participate (Radler & Ryff, 2010). Prior research suggests the MIDUS Biomarker subsample is
comparable to the overall MIDUS sample in terms of both demographics and overall health
(Dienberg Love, Seeman, Weinstein, & Ryff, 2010). The MIDUS Biomarker project added
comprehensive biological assessments to potentially complement analyses integrating behavioral
and psychological factors. Example of such biomarkers, which were collected at three General
Clinical Research Centers based in the U.S., include serum lipids (e.g., HDL cholesterol, LDL
cholesterol, triglycerides, total cholesterol). The present study was conducted among the

participants of the MIDUS 2 biomarker project.

Measures

Perceived Discrimination

Participants’ perceived discrimination was assessed via a nine-item instrument by
Williams and colleagues (Williams, Yan, Jackson, & Anderson, 1997). The Everyday
Discrimination Scale has been validated in other studies (Krieger, Smith, Naishadham, Hartman,
& Barbeau, 2005; Sims et al., 2012; Taylor, Kamarck, & Shiffman, 2004). This scale assesses
participants’ perceived day-to-day interpersonal discrimination and measures the frequency in
which individuals encounter experiences they deem as unfair treatment (Williams, et al., 1997).
On the MIDUS self-administered questionnaire, participants were asked the following: How
often on a day-to-day basis do you experience each of the following types of discrimination?
Respondents were then asked to report their perception of how often — from often, sometimes,
rarely, to never — the following events occurred: /) you were treated with less courtesy than

other people; 2) you were treated with less respect than other people; 3) you receive poorer
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services than other people at restaurants or stores; 4) people act as if they think you are not
smart; 5) people act as if they are afraid of you, 6) people act as if they think you are dishonest;
7) people act as if they think you are not as good as they are; 8) you are called names or
insulted; and 9) you are threatened or harassed. Perceived discrimination was constructed using
the total score of nine items assessed in MIDUS 2. Participants were asked to rate how often
each type of discrimination occurred on a day-to-day basis on a scale from 1 (often) to 4 (never).
The items were reverse coded to have a larger value indicative of a higher level of perceived
discrimination. Discrimination scores were then standardized to have mean 0 and unit variance
of 1.
Covariates

Potential confounding variables were chosen a priori based on their relevance from
existing literature. Self-reported potential confounders included demographic characteristics and
participants’ health status known to be associated with lipid profiles. Demographic
characteristics included age (years), sex (male, female), race (white, people of color), education
(less than high school, high school, some college, 4-year college degree or higher), and
household income. Since the time between the assessments of perceived discrimination and
serum lipids varied for each participant, we created a variable accounting for the months between
the assessment of these two variables.

Participants’ health status included chronic conditions of heart disease (none, 1 condition
or more), blood pressure medication (no, yes), and cholesterol medication (no, yes). Chronic
conditions (heart disease, hypertension, stroke, or diabetes) were assessed by the item “Have you

ever had any of the following conditions or illnesses diagnosed by a physician?”” All categorical
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variables were dummy coded prior to being included in the models.
Serum Lipids

As part of the MIDUS Biomarker study, participants traveled to 1 of 3 clinical research
sites for 2 days of biological assessment. This included the collection of fasting blood samples,
including a cholesterol panel (in mg/dL) from each participant before consuming breakfast on
the second day of their clinical visit. The cholesterol panel consists of total cholesterol, HDL
cholesterol, LDL cholesterol, and triglycerides. All blood samples were stored in a -60° C to -80°
C freezer at each respective location and shipped on dry ice to Meriter Laboratories in Madison,

Wisconsin, where they were subsequently stored in a -65° C freezer until assayed.

The total assay range for total cholesterol, HDL cholesterol, and triglycerides were 0-800
mg/dL (reference range <200 mg/dL), 0-155 mg/dL (reference range > 40 mg/dL), and 0-875
mg/dL (reference range < 150 mg/dL), respectively. The reference range for LDL cholesterol
was < 129 mg/dL. Additional details on blood sample collection are described elsewhere (Ryff,

Seeman, & Weinstein, 2011).

Statistical Analyses

We log-transformed participants’ triglyceride scores since their distribution was skewed.
Participants’ total cholesterol, HDL cholesterol, and LDL cholesterol scores had approximately
normal distributions and, therefore, were not transformed. Statistical analyses were conducted

using STATA 15.

Guided by existing literature exploring associations between psychosocial factors and
serum lipids (Boehm, Williams, Rimm, Ryff, & Kubzansky, 2013), and stress response pathways

(Pascoe & Smart Richman, 2009), we ran a series of linear regression models with perceived
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discrimination as the main predictor and each lipid (total cholesterol, HDL cholesterol, LDL
cholesterol, and log-transformed triglycerides) as an individual outcome. Our minimally-adjusted
model included demographic characteristics, including age (standardized), sex, race, education,
income, and time between assessment. Multivariable linear regression models additionally

adjusted for chronic conditions and blood pressure medication.

In line with prior research (Boehm, et al., 2013), we also considered the possibility of
obtaining biased findings by including participants who are receiving treatment for cholesterol
problems in our analyses. While such participants are often excluded, we chose to follow
previous research by correcting for the typical effect of taking cholesterol medication on lipid
levels (Boehm, et al., 2013; Tobin, Sheehan, Scurrah, & Burton, 2005). Therefore, following the
protocol of prior studies (Boehm, et al., 2013; Kraja et al., 2006), our main analyses corrected the
lipid levels of participants who are being treated for cholesterol problems (n =351, 28%) by
increasing their total cholesterol by 20%, LDL by 15%, triglycerides by 15%, and decreasing

their HDL cholesterol by 5%.

We also conducted additional sensitivity analyses to determine whether our findings
changed as a result of the following: 1) not correcting for participants’ treatment of cholesterol
problems (use of original lipid scores); 2) excluding participants who report taking cholesterol
treatment medication; and 3) including the use of cholesterol medication as a covariate in our

models.

We addressed missing values according to prior MIDUS data conventions (MIDUS,
2004). In particular, missing values were imputed from the mean of completed items if more
than half of the items were available. For example, missing values for perceived discrimination

were imputed if participants answered at least 5 of the 9 items. Participants who answered less
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than half of the items (<5) were omitted resulting in a loss of 207 cases (16.5%). Additionally,
participants who did not have complete data on demographics, health behaviors, serum lipids,
and other variables of interest were omitted from the analyses (n=71; 5.7%). We also excluded 6
people (0.48%) who had a body mass index in the underweight category. Our final sample

included a total of 971 cases.

RESULTS

Sociodemographic characteristics of our study participants in relation to perceived
discrimination level (low, medium, and high) are displayed in Table 1. Overall, the average age
of total participants was 55.08 years (SD=11.73), with a range of 34-83 years. Women
represented 55.2% (n=536) of the population compared to 44.8% (n=435) men. The majority of
participants were white (93.2%, n=905). Most participants were also educated beyond high
school as 29.0% (n= 282) had some college education and 47.2% (n=458) had at least a college

degree, respectively.

Regarding serum lipids, the mean concentration for total cholesterol was 187.01
(SD=39.35). For HDL cholesterol and LDL cholesterol, the mean concentrations were 54.91
(SD=17.61) and 106.49 (SD=35.17), respectively. The mean triglyceride concentration was

129.51 (SD=79.39).

Results of our minimally and fully adjusted linear regressions models are shown in Table
2. Perceived discrimination was significantly associated with HDL cholesterol and total
triglycerides. For each standard deviation increase in perceived discrimination, levels of HDL
cholesterol decreased by 2.201 mg/dL, adjusting for age, sex, race, education, education, income,

and time between assessments. This association between perceived discrimination and lower
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HDL cholesterol concentration was slightly attenuated — although still significant — with the
additional adjustment of chronic conditions and blood pressure medication use. Additionally, for
each standard deviation increase in perceived discrimination, levels of triglycerides increased by
roughly 6%, adjusting for age, sex, race, education, education, income, and time between
assessments. This association also remained significant in the fully adjusted models, which
additionally controlled for chronic conditions and blood pressure. Perceived discrimination was

not significantly associated with total cholesterol or LDL cholesterol.

The significant associations between perceived discrimination and HDL cholesterol
and triglycerides were maintained based on the results of our additional sensitivity analyses
(Table 3-5). Using the original, unadjusted lipid values for all participants (Table 3), we
continued to find an inverse association between perceived discrimination and HDL cholesterol
in the minimal and fully adjusted models; the positive association between perceived
discrimination and triglycerides also remained significant in both models using participants’
original lipid values. We also explored whether including cholesterol medication use as an
additional covariate (Table 4), or excluding participants taking cholesterol medication (Table 5)
from our analyses, would change our main results. Again, the associations between perceived
discrimination and HDL cholesterol and triglycerides remained statistically significant.
Perceived discrimination was not significantly associated with total cholesterol or LDL

cholesterol in any of our sensitivity analyses.

DISCUSSION

In the present study we investigated the cross-sectional association between
perceived discrimination and serum lipids among adults using data from the MIDUS study. The

results from our analyses supported our hypothesis that higher levels of perceived discrimination
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would be associated with a poorer lipid profile. In particular, we found that perceived
discrimination was significantly associated with HDL cholesterol and total triglycerides and that
for each one unit increase in perceived discrimination, levels of HDL cholesterol decreased, and
levels of triglycerides increased in our minimally and fully-adjusted linear regression models.
Furthermore, we did not find any statistically significant association between perceived
discrimination and levels of LDL or total cholesterol. These results were also supported by
additional sensitivity analyses, which considered the possible effects on serum lipids due to

cholesterol medication use.

Given that low HDL cholesterol and high triglyceride levels are recognized
predictors of CVD-related outcomes (Gordon & Rifkind, 1989; Rader & Hovingh, 2014), we
believe the findings from the present study suggest that perceived discrimination may have an
adverse effect on the lipid profile among adults. Such findings are consistent with prior studies
that have linked discriminatory experiences with CVD (Everson-Rose, et al., 2015) or CVD-
related outcomes (Wagner, Tennen, Feinn, & Finan, 2013), including allostatic load (Vadiveloo

& Mattei, 2016).

To our knowledge, our study is the first to explore the effects of perceived
discrimination — a psychosocial stressor — solely on serum lipids using data from the MIDUS
Biomarker Project. But prior studies using the MIDUS dataset have explored other psychosocial
and psychological (e.g., psychological well-being) factors in relation to serum lipids (Arsenault,
etal., 2011; Boehm, et al., 2013). For example, Boehm and colleagues (2013) found that greater
optimism scores were associated with higher HDL cholesterol and lower triglycerides accounting
for covariates, such as demographic characteristics and health status (e.g., chronic conditions).

Additionally, Radler and colleagues (2018), found that higher levels of psychological well-being
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predicted high HDL cholesterol and low triglycerides. Our findings of a statistically significant
cross-sectional association between perceived discrimination and a poorer lipid profile adds to
the growing literature exploring the toll of discrimination on physical health, particularly risk for

CVD.

Our findings, however, are not without limitations. The cross-sectional analysis in
the present study limits our ability to establish a temporal and causal relationship between
perceived discrimination and serum lipids. As previously mentioned, the MIDUS cohort study
has completed only one period in which biomarker data, including serum lipids, were collected
among participants and made available for analysis. Thus, future epidemiological research ought
to prospectively assess the longitudinal association between perceived discrimination and serum
lipids. Additionally, future studies ought to explore the potential mediating role of health
behaviors (e.g., diet, physical activity) as findings from prior studies suggest perceived
discrimination may also be related to health behaviors (e.g., diet) that may be connected to
various disease outcomes (Pascoe & Smart Richman, 2009). Unmeasured third variables could
also confound the significant cross-sectional association between perceived discrimination and
lipids identified in our study, therefore, additionally fueling the need for additional prospective
analyses. Our study also did not explore other forms of discrimination (e.g., structural or
institutionalized discrimination) and nor did it investigate the underlying cause (e.g., race,
gender, etc.) of perceived discrimination experienced by our participants. Findings from existing
research, however, suggest that regardless of racial/ethnic identity, perceived discrimination is
related to cardiovascular and affective responses (e.g., steeper ambulatory blood pressure, etc.)

that may increase one’s vulnerability to adverse health outcomes (Mearns, 2011). Lastly, the lack
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of racial/ethnic diversity in our sample limits the generalizability of our study’s findings to other

populations.

Despite these limitations, the findings from the present study add to the literature and
existing calls for increased biological research on discrimination and its possible effects on
health and well-being. We specifically used objective measures of serum lipids, which reduces
concerns regarding recall bias (Nigam, 2011), among a large sample of U.S. adults. We also
conducted additional sensitivity analyses to explore whether cholesterol medication use
introduced bias into our investigation of the association between perceived discrimination and

serum lipids.

Overall, we found that perceived discrimination was significantly associated with a
poorer lipid profile — lower HDL cholesterol and higher total triglyceride concentrations. Both
HDL cholesterol and triglycerides are risk factors for CVD — the current leading cause of death
worldwide (Cole & Kramer, 2016; Powderly, 2017). As previously mentioned, our findings
highlight the need for prospective epidemiological studies exploring the relationship between
perceived discrimination and serum lipids. Results from such studies may ultimately guide

clinical approaches to managing CVD and its risk factors.
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Table 3.1. Sociodemographic, socioeconomic, and health factors among U.S. men and women in

the MIDUS study(N=971)

Perceived Discrimination®
Variable Total Sample Low Moderate High p-value
N=971 n=363 n=2318 n =290 (29.9%)
(37.4%) (32.7%)
Age (years), M (SD)? 55.08 (11.73) 56.77(12.15) 55.76 (11.30) 52.23(11.17) <0.0001*
Sex, n (%)
Male 435 (44.8) 184 (50.7) 137 (43.1) 114 (39.3) 0.0111*
Female 536 (55.2) 179 (49.3) 181 (56.9) 176 (60.7)
Race, n (%)
White 905 (93.2) 347 (95.6) 298 (93.7) 260 (89.7) 0.0102%*
Non-White 66 (6.8) 16 (4.4) 20 (6.3) 30(10.3)
Education, n (%)
High school degree or 231 (23.8) 73 (20.1) 84 (26.4) 74 (25.5) <0.0001*
less 282 (29.0) 83 (22.9) 94 (29.6) 105 (36.2)
Some college 458 (47.2) 207 (57.0) 140 (44.0) 111 (38.3)
College degree or
higher
Income (USD), M (SD) 77,503.07 84,690 75,343 70,876 0.0997
(61,074.86) (69,168.37) (56,314.68) (54,170.34)
Chronic Conditions, n
(%) 754 (77.7) 261 (71.9) 253 (79.6) 240 (82.8) 0.0026*
Yes 217 (22.3) 102 (28.1) 65 (20.4) 50(17.2)
No
Time Between 27.90 (14.87) 28.24 (15.11) 27.36 (14.05) 28.06 (15.46) 0.8326
Assessments (Months),
M (SD)
Blood Pressure
Medication, n (%) 336 (34.6) 130 (35.8) 114 (35.8) 92 (31.7) 0.4688
Yes 635 (65.4) 233 (64.2) 204 (64.2) 198 (68.3)
No
Cholesterol
Medication, n (%) 281 (28.9) 108 (29.8) 98 (30.8) 75 (25.9) 0.3683
Yes 690 (71.1) 255(70.2) 220 (69.2) 215 (74.1)
No
Total Cholesterol, M 187.01 (39.35) 182.30 (37.11)  184.00 (42.66) 191.80 (37.73) 0.0075*
(SD)
HDL Cholesterol, M 5491 (17.67) 56.56 (17.29) 54.97 (18.43) 52.79 (17.12) 0.0250*
(SD)
LDL Cholesterol, M 106.49 (35.17) 101.7 (33.25)  107.10 (36.83) 111.70 (34.94) 0.0013*
(SD)
Triglycerides, M (SD) 129.51 (79.39) 120.50 (68.82)  130.60 (75.38) 139.65 (93.71) 0.0086*

Note: p-values were calculated using chi-square tests, one-way ANOVA, and Kruskal-Wallis tests. *indicates a p-
value less than an alpha value of 0.05. *Range of continuous discrimination score for entire data set: [5, 27]. PRange
of age (years) for entire data set: [34, 83].
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Table 3.2. Unstandardized parameter estimates and standard errors for the association between 1
standard

deviation increase in perceived discrimination and serum lipid levels (N=971)

Lipids (mg/dL) Model 1? Model 2°

Total cholesterol 1.868 [1.281] 1.823 [1.294]
High density lipoprotein cholesterol -2.201 [0.536]** -2.084 [0.535]**
Low density lipoprotein cholesterol 2.011[1.143] 2.070 [1.150]
Triglycerides (log transformed) 0.060 [0.017]** 0.055 [0.017]**

2Adjusted for demographic variables (age, sex, race, education, income, and time between assessment)
bAdditionally adjusts health status (chronic conditions and blood pressure medication)

*p<0.05

**p <0.01
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Table 3.3. Unstandardized parameter estimates and standard errors for the association between 1
standard deviation increase in perceived discrimination and serum lipid levels (using serum lipid
levels not adjusted for cholesterol medication use)

Lipids (mg/dL) Model 1* Model 2°
Total cholesterol 0.980 [1.291] 1.119 [1.296]
High density lipoprotein cholesterol -2.178 [0.537]** -2.074 [0.537]**

Low density lipoprotein cholesterol

1.561 [1.157]

1.687 [1.158]

Triglycerides (log transformed)

0.057 [0.017]**

0.053 [0.017]**

2Adjusted for demographic variables (age, sex, race, education, income, and time between assessment)

YAdditionally adjusts health status (chronic conditions and blood pressure medication)

*p <0.05
*#p < 0.01
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Table 3.4. Unstandardized parameter estimates and standard errors for the association between 1
standard deviation increase in perceived discrimination and serum lipid levels (cholesterol
medication added as a covariate)

Lipids (mg/dL) Model 1? Model 2°

Total cholesterol 1.527 [1.222] 1.489 [1.234]
High density lipoprotein cholesterol -2.108 [0.535]** -2.041 [0.537]**
Low density lipoprotein cholesterol 2.062 [1.092] 2.020[1.102]
Triglycerides (log transformed) 0.055[0.017]** 0.052 [0.017]**

3Adjusted for demographic variables (age, sex, race, education, income, time between assessment, and cholesterol medication
use)

bAdditionally adjusts health status (chronic conditions and blood pressure medication use)

*p<0.05

**p <0.01
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Table 3.5. Unstandardized parameter estimates and standard errors for the association between 1
standard deviation increase in perceived discrimination and serum lipid levels (excluding
participants taking cholesterol medication) (N=690)

Lipids (mg/dL) Model 1* Model 2°

Total cholesterol 0.046 [1.479] -0.039 [1.497]
High density lipoprotein cholesterol -2.456 [0.644]** -2.376 [0.648]**
Low density lipoprotein cholesterol 0.955 [1.341] 0.845[1.356]
Triglycerides (log transformed) 0.058 [0.020]** 0.055[0.020]**

2Adjusted for demographic variables (age, sex, race, education, income, and time between assessment)
YAdditionally adjusts health status (chronic conditions and blood pressure medication)

*p <0.05

**p <0.01
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