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Objectives. To create causal loop diagrams that characterize intersectional stigma experiences among

Black, gay, bisexual, same gender–loving, and other men who have sex with men and to identify

intervention targets to reduce stigma and increase testing and prevention access.

Methods. Between January and July 2020, we conducted focus groups and in-depth interviews with

80 expert informants in New York City, which were transcribed, coded, and analyzed. These qualitative

insights were developed iteratively, visualized, and validated in a causal loop diagram (CLD) using Vensim

software.

Results. The CLD revealed 3 key feedback loops—medical mistrust and HIV transmission, serosorting

and marginalization of Black and gay individuals, and family support and internalized homophobia—

that contribute to intersectional HIV and related stigmas, homophobia, and systemic racism. On the

basis of these results, we designed 2 novel intervention components to integrate into an existing

community-level anti-HIV stigma and homophobia intervention.

Conclusions. HIV stigma, systemic racism, and homophobia work via feedback loops to reduce access

to and uptake of HIV testing, prevention, and treatment.

Public Health Implications. The CLD method yielded unique insights into reciprocal feedback

structures that, if broken, could interrupt stigmatization and discrimination cycles that impede

testing and prevention uptake. (Am J Public Health. 2022;112(S4):S444–S451. https://doi.org/10.2105/

AJPH.2022.306725)

Gay, bisexual, same gender–loving,

and other men who have sex with

men (SGL/MSM) are disproportionately

affected by HIV in the United States.1 In

2018, over two thirds of new HIV cases

were attributed to male-to-male sexual

contact, and SGL/MSMmake up about

40% of new HIV cases nationwide.2,3

Geographic hotspots in urban areas of

northeastern states report new case

rates among Black SGL/MSM that are

equal to those of some southern states.4

New York City (NYC) is the metropolitan

area with the largest number of new HIV

infections among MSM, with prominent

racial disparities in HIV infection.5

Increasing uptake of postexposure

and preexposure prophylaxis (PEP/

PrEP) is critical to ending the HIV epi-

demic in the United States,6 especially

among Black SGL/MSM, but prescribing

data reveal that Black and Latinx SGL/

MSMmake up just 25% of PrEP users7,8

and are 6 times less likely to be pre-

scribed PrEP as White MSM. HIV testing

is crucial to access, and infrequent test-

ing delays diagnosis, contributing to

morbidity and mortality.9 Approxi-

mately 80% of new infections are trans-

mitted from the 40% of people living

with HIV but undiagnosed or not in

care.10 Thus, consistent testing is now

recommended for MSM.11
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Black SGL/MSM are more likely

than White MSM to be living with

undiagnosed HIV.12,13 Although HIV

testing has increased among Black

and Latinx MSM,14 health care access

and quality,15 lack of structurally or

culturally competent services,16 low

risk perception17,18 and fear of a pos-

itive result19 present multilevel bar-

riers to testing among Black SGL/

MSM.20 Barriers to PrEP use are also

multilevel,21 and include health care

system–level factors (e.g., funding or

health insurance, access to settings

with PrEP, messaging), provider-level

factors (e.g., inadequate knowledge,

discomfort discussing sexual behavior,

cultural competency, and bias),22–24 and

individual-level factors (e.g., cost, stigma,

lack of awareness, and low risk

perception).22,25–27

HIV-related stigmas (e.g., HIV stigma,

HIV testing stigma, and PrEP stigma)28,29

and homophobia act independently

and in combination to reduce preven-

tion and treatment access among MSM.

HIV stigma is a key barrier to HIV test-

ing,30,31 care engagement,32 antiretrovi-

ral therapy use,33 and intention to use

PEP/PrEP.34 HIV testing stigma also

impedes self-testing.35 Additionally,

PrEP/PEP stigma,36 which emerged in

the early days of PrEP,37 continues to

be reported by MSM,38 and community-

level and anticipated PrEP stigma39

influences uptake of biomedical preven-

tion.40 Homophobia is a barrier to pre-

vention41,42 and is negatively associated

with PEP awareness and use.43 Although

associations between homophobia and

HIV testing are mixed,44 internalized

homophobia has been associated with

never testing among Black MSM.45

HIV-related stigma and homophobia

are often racialized, exacerbating bar-

riers to testing, prevention, and treat-

ment among MSM of color.42,46,47 The

intersections among systemic racism,

HIV stigma, HIV-related stigmas, and

homophobia particularly affect MSM of

color, as systemic racism, manifest in

discriminatory policies and practi-

ces,48,49 blocks opportunities and pro-

duces stratification.50 Medical racism51

is of particular importance to Black SGL/

MSM52–54 and, together with medical

mistrust, is a barrier to testing, care,

and prevention independently and in

interaction with HIV-related stigmas and

homophobia.55–58 This intersectional

interaction among systems of oppres-

sion fundamentally condition how stig-

matized individuals experience their

social worlds.59 Combined, they interact

to drive fear and anxiety (e.g., fear of

positive HIV test results or being identi-

fied as gay), avoidant coping (e.g., HIV-

or sexual health–related service aver-

sion), and medical mistrust or medica-

tion skepticism (e.g., selective communi-

cation, side effect concerns), which

reduce testing and PEP/PrEP uptake.28

Social policies as well as community-

level and multilevel interventions can

reduce experienced stigma and support

individuals in responding to and resisting

stigma and discrimination.60–62 However,

the knowledge base upon which to build

complex anti-intersectional stigma and

discrimination interventions is sparse. To

address this gap, we applied a qualita-

tive system dynamics (SD) modeling

approach to create causal loop dia-

grams (CLDs) that characterize the

dynamic interactions among intersect-

ing stigmas and systems of oppression,

including HIV stigma, homophobia, and

racism, among Black SGL/MSM in NYC.

SD modeling is a systems science

approach that has been used to study

the dynamic behavior of complex sys-

tems and problems in health care, engi-

neering, and social work and provides a

framework to develop insights into

potential interventions.63 SD allows

researchers to represent complex sys-

tems, including modifying and mediat-

ing factors.64,65 The primary aim of the

CLD development process here was to

identify intervention targets to reduce

intersectional stigma and increase HIV

testing and prevention uptake. Thus, as

a qualitative SD model, our model for-

malizes feedback loops, but does not

yield a simulation of a mathematical SD

model. In this article, we present the

results of the CLD development process

and application of these results to inter-

vention component design; next, the

components will be pilot tested and inte-

grated into an existing community-level

intervention.62

METHODS

System dynamics modeling provides a

systematic method for description,

exploration, and analysis about the

dynamic behavior of intersectional

stigma experiences among Black SGL/

MSM. We generated CLDs based on

analysis of transcripts and notes from a

series of focus groups (n511 groups;

n559 participants) and in-depth inter-

views (n521) with 80 expert inform-

ants, comprising Black SGL/MSM

(n559) and HIV and social service pro-

fessionals of color (n521) between

January and July 2020. We conducted

both individual and group interviews

because each inquiry method yields dif-

ferent insights (e.g., social interactions

critical to norm formation may be

observed in groups, whereas individual

interviews may yield personal informa-

tion). Participants were recruited online

(e.g., Facebook and Instagram), in per-

son, and via word of mouth; allies and

community leaders shared promotional

materials on personal pages. All partici-

pants self-identified as male and 96%
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self-identified as Black or African Ameri-

can; participants ranged in age from 24

to 61 years and half self-reported living

with HIV. All participants identified their

gender as male; 95% identified as gay,

SGL, or homosexual. Two thirds

reported having an undergraduate

degree or higher. All participants lived

in the NYC metropolitan area. Our

groups and interviews used scripts

that elicited “systems thinking” (e.g.,

vignettes, presentation of simplified

CLDs) to explore the roles of HIV

stigma, homophobia, and racism on

sexual behavior, partnering, HIV-related

prevention and care access, family and

community experiences, and other rel-

evant and emergent areas. Our scripts

evolved as data began to accrue and

emergent focal areas were identified.

The analysis used text data (“quotes”)

from the interviews and groups, which

were digitally recorded, professionally

transcribed, and coded in an Airtable—

a cloud collaboration service that we

designed to organize the data for creat-

ing CLDs. The table included 14 col-

umns: interview and group number,

coder, quotes, and quote summary,

among others. The first and second

author (P. L. and D.W.M.) read and

coded all transcripts in waves. First, we

applied 5 “tags” or broad codes or

areas of focus, including stigma, homo-

phobia, racism, pandemic (COVID-19/

SARS-CoV-2) and PEP/PrEP. Next, we

coded several “causes,” including inter-

nalized homophobia, HIV stigma, medi-

cal mistrust, intersectionality, and PrEP

education and marketing. We then

coded primary, secondary, and tertiary

“effects,” based on the content of indi-

vidual participant quotes, including

PrEP usage, HIV stigma, HIV transmis-

sion, access to HIV care, mental health

(including self-esteem), internalized

homophobia, concealing of sexual

identity, andmedical mistrust. Finally,

we coded the “relationship” or the direc-

tion of the relationship. We instructed

the coders to code the same quote

twice if more than 1 cause and effect

was described in the quote. Coders

were also instructed not to code previ-

ous paragraphs (to the focal quote) to

give context to quotes. In-depth inter-

views were coded by 3 analytic team

members; focus groups were coded by

2members of the same team. Select

focus groups and interviews were dou-

ble coded to enhance consistency. The

analytic team developed codes for vari-

ables and initial and plausible relation-

ships (linkages), with the full study team

meeting weekly to discuss the coding

process, develop the CLD, and resolve

coding discrepancies. A designated col-

umn in the Airtable (“dataset item”)

served as means to reference the varia-

bles that were added to the CLD.

We developed the CLD using these data

in Vensimmodeling software. Members of

the analytic team read each transcript and

generated relevant queries. Numerous

rereadings of the quotes occurred during

meetings and relabeling of variables, and

new variables were added through this

iterative process. The analytic team led a

series of structured discussions designed

to validate the CLD, which visualizes the

processes, or feedback structures, using

positive (1) and negative (–) signed

links that form either “reinforcing” or

“balancing” loops. Reinforcing loops

explain exponential growth or decline,

and balancing loops bring variables into

steady states and stabilize the system.

We identified feedback processes that

represented narratives reflected in the

text data, beginning with the dynamics of

stigma, then layering in homophobia, rac-

ism, PrEP, and HIV testing. Collectively,

the resultant CLD represents a dynamic

hypothesis, or statement, about a given

problem of focus. CLDs often serve as a

formative step in building formalized SD

models for mathematical simulation.

Here, we used the models to develop

novel anti-intersectional stigma interven-

tion components. Thus, the CLD was pre-

sented in a series of meetings with study

advisors, including members of MOBI

(Mobilizing Our Brothers Initiative) and

academic intervention design and analy-

sis experts, where we focused on select

loops within the CLD, identifying theoreti-

cal intervention targets and brainstorm-

ing interventions. The process resulted in

the novel anti-intersectional stigma inter-

vention components.

RESULTS

Through this analytic process, we iden-

tified individual, community, and social

constructs (termed “variables” in the

CLD) and connections among them,

resulting in a synthesized CLD that illus-

trates the entirety of the structures of a

system and their causal relationships

based on the data we collected. Our

synthesized CLD contains several hun-

dred loops and dozens of variables,

including broad systems, such as HIV

stigma, racism, and homophobia, as

well as smaller systems (subsystems)

embedded within the broader systems.

A simplified version of the synthesized

CLD is illustrated in Figure A (available

as a supplement to the online version

of this article at http://www.ajph.org),

depicting medical mistrust (red), mental

health (green), and serosorting (blue).

We also identified loops that combined

subsystem loops that are not color

coded. Because of the complexity of

the synthesized CLD, we isolated sub-

systems for further analysis. Specific

variables and connections from those

isolated subsystems are described

below, first using the language of the
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“story” or narrative that the loops “tell”

and then as applied to the theoretical

and conceptual factors that could be

targeted in various intervention compo-

nents.61 Table A (available as a supple-

ment to the online version of this article

at http://www.ajph.org) displays key var-

iables and selected participant quotes

that informed the identification of the

variable and the polarity of the links in

2 focal loops.

Feedback Loop 1

Medical mistrust and HIV transmission.

This feedback loop depicts the medical

mistrust and HIV transmission variables

and connections (Figure B, available as

a supplement to the online version of

this article at http://www.ajph.org). The

“story” of this reinforcing loop suggests

that decreased trust in medical profes-

sionals among Black and gay patients

reduces sexual identity and orientation

disclosure and increases sexuality hid-

ing to health care providers, among

others, which subsequently decreases

patients’ HIV testing and knowledge—

and therefore disclosure of their HIV sta-

tus to sexual partners. This increases

the likelihood of sexual contact between

people living with HIV and those who are

not, which can increase HIV transmis-

sion. More infections drive further HIV

stigma among all community members,

including physicians who may stereotype

and label patients. With more labeling of

patients, Black gay men have more stig-

matizing experiences with medical pro-

fessionals. In sum, this sequence leads to

continuous reduction in patients’ trust in

their medical professionals, in a vicious

cycle, where the problem worsens over

time at an increasing rate of speed.

In reinforcing loops, the cause-and-

effect relationships perpetuate growth

and repeatedly reinforce one another.

This loop can be a virtuous cycle, with

all its variables positively supporting

each other, or a vicious cycle where a

decline in 1 variable is propagated

throughout the loop into a downward

spiral. As indicated by the polarity of

the arrows, some connections rein-

force the direction of change, whereas

others balance and oppose the direc-

tion of change. Notably, the loop adja-

cent to the medical mistrust and HIV

transmission loop depicts the influence

of representation in the health care of

Black SGL/MSM (“Black gay representa-

tion in health care”) on patient–provider

interaction (“physicians disclosing simi-

lar experiences with patients”) and on

the quality of health care (“quality of

care, humanizing and culturally compe-

tent care”), which links back to the focal

loop via comfort with health care pro-

viders (“Black gay patients being uncom-

fortable at doctor’s appointment”).

Application to intervention component

design. This loop informed our inter-

vention component design by focusing

us on the roles of patient–provider

interactions and mistrust of biomedi-

cine due to medical racism and lack of

representation of people of color and

of gay, lesbian, and bisexual people in

health care provision. Thus, our compo-

nent design targeted theory of change

factors, such as provider disclosure of

shared sexual and other behaviors and

identities that increase feelings of con-

nectedness and solidarity between

the provider and patient, which in turn

encourages patient disclosure of

behaviors and conditions that are rele-

vant to maintenance of sexual health

and well-being. Representation in medi-

cine may also be related to increased

culturally and structurally competent

health care provision (by all providers)

via pathways external to this model,

including increased emphasis in training

on issues related to diversity, equity,

and inclusion, as well as antiracist prac-

tices. The resultant component is a dra-

matization of a telehealth visit depicting

patient–provider interaction in a clinical

encounter; the component, imple-

mented via videoconferencing technol-

ogy because of the COVID-19 pan-

demic, is followed by a structured

discussion with participants, both pro-

viders and potential patients, in

break-out rooms.

Feedback Loop 2

Serosorting and marginalization of

Black, gay, lesbian, and bisexual people.

Our second potential focal area of

intervention is a reinforcing feedback

loop, representing the dynamics of

within-community serosorting and mar-

ginalization among Black SGL/MSM (Fig-

ure C, available as a supplement to the

online version of this article at http://

www.ajph.org). This loop may be inter-

preted as follows: higher levels of HIV

stigma (particularly experienced and

perceived community stigma) increase

serosorting—the practice of selecting

sexual partners based on HIV status—

which increases disclosure of HIV status,

which in turn ultimately results in an

increase of marginalization of Black SGL/

MSM within the Black community. This

results in negative mental health effects,

which stimulate the growth of internal-

ized and enacted stigma. This vicious

cycle connects experienced stigma to

mental health effects and to enacted

stigma, which then drives general-

ized stigma.

Application to intervention component

design. Applying the same approach as

described for feedback loop 1, we
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developed a scenario that depicts an

attempted disclosure of a recent HIV

diagnosis by a young Black man to his

older “mentor.” The conversation also

includes another individual, who is

older than the mentor and was present

during the early days of the HIV epi-

demic. Within the scenario, the oldest

participant describes how they would

not date someone with HIV because of

the burden that the disease places on

the caregiver. Here, the impact of

community-level norms around respect

for age and experience collides with

more modern understandings of both

HIV care and how sexual exclusion based

on status (serosorting) can be experi-

enced as stigmatizing. Communication

style and content are also theoretical tar-

gets. Finally, effective strategies to inter-

rupt stigmatization by addressing the

use of language is 1 focus of the postdra-

matization debrief, which was designed

to include a role play and practice of

stigma interruption skills.

Family Support and
Internalized Homophobia
Feedback Loop

From online Figure A, the feedback

loop depicted in green was a key focus

in the CHHANGE community-level inter-

vention; this loop illustrates how family

support and internalized homophobia

operate to influence disclosure, self-

acceptance, and internalized homo-

phobia. The loop may be interpreted

as follows: low or absent family support

of gay, lesbian, and bisexual people

increases opportunities for experiencing

trauma, which can reduce self-esteem

and self-love and can increase internal-

ized homophobia. Higher levels of inter-

nalized homophobia decrease individuals’

self-acceptance of their own sexual orien-

tation, which leads to a corresponding

drop in disclosure of sexual orientation.

Participants described family dynamics in

which gay, lesbian, and bisexual people

expect that the disclosure of their sexual

orientation will lead to a loss of family

support. This sequence reduces self-

acceptance and disclosure of sexual ori-

entation. In this feedback loop, the

impact of both may serve to support a

higher level of internalized homophobia.

Unlike reinforcing loops, which cause an

acceleration of change, balancing loops

usually serve to stabilize and slow the

rate of change in the system to not only

oppose initial changes in variables but

also to drive the system toward a stable

goal. This loop (online Figure C) is discon-

nected visually to improve readability. We

focused intensively on this loop in the

CHHANGE intervention as described pre-

viously,66 and thus we do not discuss its

integration into the novel components.

Combined Loops

The interaction of the 3 feedback loops

is depicted in online Figure C. The med-

ical mistrust and HIV transmission loop

is in red and connects with other loops

present in online Figure A through the

variables HIV stigma, disclosure of sex-

ual orientation, and disclosure of HIV

status. The purpose of these loops was

to illustrate the intersectional effects of

stigma and related variables. The varia-

bles colored gray were variables that,

although connected to the feedback

loops in question, did not necessarily

form a feedback loop themselves. The

balancing loop of family support and

internalized homophobia (online Figure

A, green) illustrates a force that brings

stasis to the system. Through this loop,

we expect meaningful changes in the

current rate of disclosure of gay sexual

orientation to be less likely to occur

within the Black community. In other

words, the rate of disclosure of gay

sexual orientation is not expected to

increase exponentially because it tends

to reach an equilibrium. As reflected by

participants’ stories, disclosure of gay

sexual orientation within the Black

community is considered consistently

low, which in turn reinforces lower

rates of HIV testing, more transmission

of new HIV infections, and increased

HIV stigma in the reinforcing loop of

medical mistrust and HIV transmission

(Figure A, red). Finally, the rate of disclo-

sure of HIV status interacts with the

reinforcing loop of serosorting and

marginalization of Black gay, lesbian,

and bisexual people (blue). Serosorting

ultimately increases HIV stigma, which

in turn escalates the transmission of

new infections among Black MSM in a

feedback loop that includes medical

mistrust and HIV transmission.

DISCUSSION

We developed a CLD grounded in par-

ticipant stories that identified feedback

loops highlighting broader systems

affecting the health and well-being of

SGL/Black MSM. The modified qualita-

tive SD methodology encouraged signif-

icant engagement from participants

during data collection and resulted in

data adequate to characterize the com-

plex system that Black SGL/MSM face

that is consequential to HIV prevention

and treatment. The resultant CLD reveals

how various subsystems interact with

and influence each other, sets of rela-

tions that are dynamic and change

over time. Because CLDs are living

models, we expect that as new informa-

tion, data, and interpretation emerge,

the model may be enhanced.

On the basis of the CLD that

emerged, we identified 2 key loops that

could be realistically centered for
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intervention components to comple-

ment our existing CHHANGE

community-level anti-HIV stigma and

anti-homophobia intervention.62,66

Because of the COVID-19 pandemic,

we imagined our novel components as

being virtually delivered and in partner-

ship with community members expert

in delivering relevant and engaging con-

tent to Black SGL/MSM via digital for-

mats. The components that eventually

emerged, through input from a panel of

expert advisors and a series of meet-

ings with the MOBI team, included a

theatrical presentation of dramatiza-

tions of technology-mediated social

interactions where intersectional stigma

unfolds. The postdramatization break-out

activities and discussion are designed to

unpack the issues and provide alternative

ways of communicating and behaving to

reduce experienced intersectional stigma.

The advantage of our approach,

using the CLD rather than a matrix to

map theoretical targets, is that the CLD

isolates feedback loops and how the

loop “behaves” in manifesting the

dynamics of stigma, homophobia, and

racism. Another advantage is that the

full CLD is complex, multifaceted, and

dynamic, making clear that effective

interventions must also be multilevel

and adaptive to achieve and sustain

desired outcomes over time. This is a

particularly important advantage as it

forces the interventionist to face the

complexity and dynamism of intersec-

tional of oppression and privilege sys-

tems. Additionally, although the whole

system can be taken into account, it is

also possible to evaluate the impact of

interventions based on specific subsys-

tems. Understanding the whole system

clarifies how a subsystem-focused

intervention component may interrupt

a specific feedback loop while another

loop blocks its impact on the whole

system. Because public health is con-

ditioned by and the product of inter-

sectional systems of oppression and

privilege, the method can be applied

to a range of public health concerns.

We applied a CLD to develop a better

understanding of the complex system

involving HIV stigma, HIV-related stig-

mas, homophobia, and systemic rac-

ism, as they influence access to and

uptake of HIV testing and biomedical

prevention among Black SGL/MSM liv-

ing in an urban area. Results were used

to design novel intervention compo-

nents to interrupt feedback loops in

the whole system and to complement

our existing community-level anti-HIV

stigma and anti-homophobia interven-

tion. Piloting the novel components will

yield information on their feasibility and

acceptability. The next steps will include

integrating the new components into the

existing intervention and evaluating its

impact using methods optimized for esti-

mating the impact of community-level

and multilevel interventions on intersec-

tional stigma-related outcomes.
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