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Abstract

Background: Racial and ethnic disparities in antiretroviral therapy (ART) adherence and 

sustained viral suppression (SVS) have been documented among women with HIV. We examined 

factors that may account for these racial/ethnic differences among women to inform interventions 

that increase health equity.

Methods: We used data from the 2015–2019 cycles of the Medical Monitoring Project, a 

probability sample of U.S. adults with diagnosed HIV. Using logistic regression with predicted 

marginal means, we calculated weighted prevalence differences (PDs) of ART adherence and 

SVS among Black, Hispanic/Latina, and White women taking ART. Using modeling with forward 

stepwise selection, we adjusted PDs for selected variables, including social determinants of health 

(SDOH) factors, to examine whether magnitude of PDs was attenuated by their inclusion. We 

assessed relative changes between unadjusted and adjusted PDs.

Results: After adjusting for poverty, transportation needs, health literacy, and gap in health 

insurance/coverage, the Black-White PD in adherence decreased by 11% (−16.0% to −14.2%). 

After adjusting for adherence, poverty, type of health insurance, and gap in health insurance/

coverage, the Black-White PD in SVS reduced 37% (−7.9% to −5.0%) and was no longer 

statistically different. The Hispanic/Latina-White PD in adherence reduced 24% (−12.7% to 

−9.6%) after adjusting for poverty, health literacy and transportation needs. The unadjusted 

Hispanic/Latina-White PD in SVS was not significantly different.
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Conclusion: Racial/ethnic disparities in HIV outcomes among women taking ART were 

substantially reduced after accounting for SDOH and other factors, although differences remained. 

Structural interventions to improve SDOH are needed to improve health equity for women with 

HIV.

INTRODUCTION

While anyone can acquire HIV, infections disproportionately affect certain populations due 

to inequities in social and structural determinants of health (SDOH), e.g., racism, stigma, 

discrimination and barriers to services.1 In the U.S. and abroad, men outpace women in 

ART adherence and sustained viral suppression.2 Gender norms are often used to explain 

these sex differences, as women tend to have more responsibilities than men (e.g., primary 

caretaker of dependent children).3

Compared with women of other races and ethnicities, Black or African American (hereafter 

referred to as Black) women are disproportionately affected by HIV in the United States, 

with the rate of new HIV infections among Black women estimated to be 13 times that of 

White women and 4 times that of Hispanic/Latina women.4

In the modern era of HIV prevention, use of antiretroviral therapies (ART) to maintain viral 

suppression is integral to reaching United States (U.S.) HIV prevention goals. By achieving 

and sustaining viral suppression, people can have near normal life expectancy and will not 

transmit HIV to others through sex.5 Achieving the Ending the HIV Epidemic in the U. 

S. (EHE)6 goal to have 90% of people with diagnosed HIV virally suppressed by 2030 

necessitates increasing adherence to ART for people with HIV (PWH). However, Black 

and Hispanic/Latina cis-gender women may disproportionately struggle with medication 

adherence due to SDOH.

Previous research has identified numerous barriers to ART adherence and viral suppression, 

including stigma, limited access to healthcare, transportation needs, and poverty.7,8 SDOH 

have also been shown to affect HIV care engagement,9–13 and may account for racial/ethnic 

disparities in ART adherence and viral suppression among women.14 Using data from 

the 2010–2014 cycles of the Medical Monitoring Project (MMP), Nwangwu-Ike et al.14 

examined racial and ethnic differences in viral suppression among Black, Hispanic/Latina 

and White women with HIV in care and found differences in recent viral suppression 

between Black and White women and Hispanic/Latina and White women that persisted 

even when controlling for ART adherence, HIV disease stage, age, and SDOH (e.g., 

homelessness, poverty and education).14 Additional unexamined variables like health 

literacy and intimate partner violence may have further explained the observed racial/ethnic 

differences. While studies suggests that viral suppression increased among U.S. women 

between 2010 and 2015, racial/ethnic disparities persisted.14,15 Given that adherence is 

a primary determinant of viral suppression, the current study explores factors that may 

decrease racial/ethnic disparities in ART adherence. The current study also explores factors 

beyond adherence that may further explain racial/ethnic disparities in sustained viral 

suppression (SVS).14
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METHODS

Detailed MMP methods have been described,16,17 but briefly, MMP first sampled 16 

states (including 6 separately funded jurisdictions within these states) and Puerto Rico 

from all U.S. states, the District of Columbia, and Puerto Rico. Second, annual simple 

random samples of adults with diagnosed HIV were drawn from each participating state/

territory from the National HIV Surveillance System (NHSS), a census of U.S. persons with 

diagnosed HIV. For this analysis, we used data from the 2015–2019 MMP data collection 

cycles spanning June 2015 through May 2020; data were collected via phone or face-to-face 

interviews and medical record abstractions during June through the following May of each 

cycle year. State/territory response rates were 100% and ranged annually from 40–46% at 

the person level. MMP is an ongoing public health surveillance activity and thus Institutional 

Review Board approval was not obtained, although two participating jurisdictions chose to 

obtain local approvals. Written or verbal informed consent was provided by all participants. 

Data were weighted based on probabilities of selection, adjusted for non-response,18 and 

post-stratified to NHSS population totals by sex, race/ethnicity, and age.

We limited this analysis to Black, Hispanic/Latina, and White adult cisgender women 

who reported currently taking ART (n=4,505). Cisgender women were categorized based 

on reporting female sex at birth and currently identifying as female. Black women were 

those reporting their race as Black or African American and their ethnicity as non-Hispanic/

Latina; Hispanic/Latina women were those reporting their ethnicity as Hispanic/Latina and 

could be of any race; White women were those reporting their race as White and their 

ethnicity as non-Hispanic/Latina. Women taking ART were asked about their adherence to 

ART in the 30 days before the interview using questions from a 3-item scale19; responses 

were recoded with equal weighting to create a score that ranged from 0–100, with a 

score of 100 indicating perfect adherence, and dichotomized as perfect versus less than 

perfect adherence. SVS was based on medical record abstraction and defined as all viral 

load measurements in the past 12 months documented undetectable or <200 copies/mL. 

Women with no medical record abstraction and those with no viral loads documented were 

categorized as not having SVS.

All examined covariates were self-reported and measured over the 12 months prior to 

interview, except where otherwise noted. Homelessness was defined as living on the 

street, in a shelter, in a single room occupancy hotel, or in a car. Household poverty 

level was determined using Health and Human Services poverty guidelines.20 History of 

forced sex was defined as ever being threatened with harm or physically forced to have 

unwanted vaginal, anal, or oral sex; physical violence was defined as ever having been 

slapped, punched, shoved, kicked, choked, or otherwise physically hurt by a romantic or 

sexual partner. Responses to the items on the Patient Health Questionnaire (PHQ-8) were 

used to define “major or other depression” according to criteria from the DSM-IV.21 The 

Generalized Anxiety Disorder Scale (GAD-7), a validated 7-item scale, was used to screen 

for and measure the severity of GAD symptoms over the past 2 weeks.22 Unmet need for 

transportation assistance was defined as needing but not receiving transportation assistance. 

Binge drinking was defined as having ≥4 alcoholic beverages in a single sitting on at 

least 1 day during the 30 days before the interview. Receipt of outpatient HIV care was 
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measured through medical record abstraction at the person’s most frequent source of HIV 

care. HIV care engagement was defined as having received at least two of the following 

elements of outpatient HIV care at least 90 days apart: encounter with an HIV care provider 

(could also be self-reported), viral load test result, CD4 test result, HIV resistance test or 

tropism assay, ART prescription, prophylaxis against pneumocystis carinii pneumonia (PCP) 

or Mycobacterium avium Complex (MAC) disease.

For this analysis, we first estimated the weighted percentages and associated 95% 

confidence intervals (CIs) of the primary outcomes (ART adherence and SVS) and 

covariates of interest, overall and by race/ethnicity. Absolute differences in characteristics 

and outcomes between Black versus White women, and Hispanic/Latina versus White 

women, were assessed using prevalence differences. Covariates of interest included 

demographic characteristics, social determinants of health, behaviors, and clinical variables 

previously found to be associated with the outcomes of interest.

Next, we assessed whether prevalence differences in ART adherence and SVS by 

race/ethnicity (i.e., Black vs. White women, Hispanic/Latina vs. White women) might 

be explained by covariates of interest. We used multivariable modeling to determine 

whether prevalence differences were attenuated with the inclusion of certain covariates. 

Our modeling strategy involved several steps. First, we assessed which covariates were 

eligible for inclusion in the multivariable model. Eligible candidates included those 

that were associated with race/ethnicity, based on results from Table 1, and were also 

associated bivariately with the outcomes of interest based on Rao-Scott chi-square tests 

(see supplemental appendix). Next, we used forward selection to build multivariable models 

assessing absolute disparities between race/ethnicity and the outcomes of interest, beginning 

with the variable with the strongest bivariate association with the outcome. At each step, 

results were compared with the base model (i.e., unadjusted associations between race/

ethnicity and the outcome) and variables were added one at a time until all candidate 

variables were included. Models yielded from each step are presented in the results. Finally, 

percentages were calculated to assess relative differences in point estimates of prevalence 

differences between the adjusted and unadjusted models. These percentages represented the 

degree to which incorporating covariates accounted for racial/ethnic disparities in outcomes.

For all analyses, prevalence differences and corresponding 95% CIs were estimated using 

logistic regression with predicted marginal means. All analyses accounted for MMP’s 

complex sample design and weights and were conducted using SAS survey procedures and 

SAS-callable SUDAAN.

RESULTS

Characteristics of Black, Hispanic/Latina, and White adult women with HIV taking ART

Among U.S. Black, Hispanic/Latina, and White adult women with HIV taking ART, 61.3% 

were Black, 21.0% Hispanic/Latina, and 17.8% White; more than half (52.1%) were age 50 

years and older, 40.8% had more than high school education, 66.6% were covered by public 

health insurance only, and 71.1% had been living with HIV for 10 years or more (Table 1). 
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Overall, 42.2% of women were ART adherent over the past 30 days and 65.2% had SVS 

over the past 12 months.

Analyses demonstrated several racial/ethnic disparities by sociodemographic, behavioral, 

and clinical characteristics (Table 1). Black and Hispanic/Latina women were more likely 

than White women to report living in households below the federal poverty level, having less 

than a high school diploma or equivalent, having less confidence in completing health forms 

(health literacy), and having unmet need for transportation assistance. Compared to White 

women, Black and Hispanic/Latina women were less likely to report ART adherence during 

the past 30 days, being recently incarcerated, ever having a history of forced sex or physical 

intimate partner violence, any drug use, or experiencing symptoms of anxiety during the past 

2 weeks. Compared to White women, Black women were more likely to report having Ryan 

White HIV/AIDS Program (RWHAP) coverage only or being uninsured or experiencing a 

gap in health coverage, and less likely to report symptoms of depression and to have SVS. 

Hispanic/Latina women were less likely than White women to report any private insurance 

and more likely to be engaged in HIV care.

Unadjusted and Adjusted Prevalence Differences in ART Adherence

The prevalence of ART adherence was 38.6% among Black women, 42.0% among Hispanic/

Latina women, and 54.6% among White women.

The unadjusted PD in ART adherence between Black and White women taking ART was 

−16.0 (95% CI: −21.2 - −10.8, p < .0001) (Table 2). After adjusting for household poverty, 

unmet need for transportation assistance, health literacy, and any gap in health insurance or 

coverage, the point estimate of the PD decreased by 11% to −14.2 (95% CI: −19.8 - −8.6, p 
< .0001), although the difference remained statistically significant.

The unadjusted prevalence difference in ART adherence between Hispanic/Latina and White 

women taking ART was −12.7 (95% CI: −18.8 - −6.5, p = .0001). After adjusting for 

household poverty, health literacy, and unmet need for transportation assistance, the PD 

decreased by 24% to −9.6 (95% CI: −16.3 - −3.0, p = .005) and remained significantly 

different.

Unadjusted and Adjusted Prevalence Differences in SVS

In crude analyses, the prevalence of SVS was 62.4% among Black women, 69.0% among 

Hispanic/Latina women and 70.4% among White women. The crude difference in SVS 

between Black and White women was −7.9 (CI: −12.9 - −3.0, p = .0015). After adjusting 

for ART adherence, household poverty, health insurance/coverage type, and any gap in 

health insurance/coverage, the PD decreased by 37% to −5.0 (CI=−10.3 – 0.3, p=.07). The 

crude PD for SVS comparing White and Hispanic/Latina women was −1.4 (CI=−6.9 – 4.1), 

p=.61); hence, no adjusted models were run.

DISCUSSION

The overall percentage of women taking ART and maintaining SVS in the 2015–2019 MMP 

cycles was below the goal outlined in the 2030 National HIV/AIDS Strategy (NHAS) for 
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the United States—to increase viral suppression among people with diagnosed HIV to at 

least 90%.6 Moreover, compared with White women (54.6%), ART adherence was lower 

among Black (38.6%) and Hispanic/Latina women (42.0%) and compared to White women 

(70.4%), SVS was lower among Black women (62.4%). While this study assessed 100% 

ART adherence during the past 30 days, the finding that more women reached SVS during 

the year than reported past-month 100% ART adherence aligns, given viral suppression only 

requires initial adherence of 95% for many ART combinations23 and requires only 80% of 

doses taken as prescribed for protease inhibitor-boosted regimens.24,25

In this study, race- and ethnicity-specific models were developed to identify which socio-

demographic, clinical, behavioral, and structural factors reduced racial/ethnic disparities in 

ART adherence and SVS for Black and Hispanic/Latina women with HIV. We found that 

prevalence differences in these outcomes differ when comparing Black women to White 

women and Hispanic/Latina women to White women, implying that some factors may 

affect Black and Hispanic/Latina women differently and may explain disparities observed 

in this study. For example, this study did not observe a significant difference in SVS 

between Hispanic/Latina and white women, but we did observe a significant difference in 

SVS between Black and White women. The observed Black-White difference in prevalence 

of SVS was no longer significant after controlling for ART adherence, poverty, health 

insurance/coverage and gap in health insurance/coverage. These findings are similar to prior 

research that demonstrated the contribution of SDOH to racial/ethnic disparities in viral 

suppression among women with HIV.14 However, even after controlling for poverty, unmet 

need for transportation help, low health literacy (and for the Black-White comparison, gap 

in health coverage), differences in ART adherence remained significant for both racial/ethnic 

comparisons. However, prevalence differences in ART adherence between Hispanic/Latina 

and White women, both unadjusted and adjusted, were lower than the prevalence differences 

between Black and White women.14

To improve equity in HIV treatment and care outcomes among women with HIV, our 

findings suggest the need to address racial and ethnic disparities in poverty, need for 

transportation assistance, health literacy, and consistent health insurance coverage, and need 

for implementing related solutions that will reduce these inequities in American society. 

Poverty had the biggest impact on Black-White disparities in ART adherence, unfortunately, 

the feasibility of reducing or eliminating poverty is beyond what can reasonably be 

expected in the short term. However, while more direct solutions (e.g., increasing the U.S. 

minimum wage to an affordable living wage, standing up educational and employment 

assistance programs and resources in needed communities, overhauling U.S. drug pricing 

to make medications more affordable, etc.) are not readily available to clinical and public 

health practitioners, there are mechanisms and practices that can be adopted by healthcare 

systems that either financially incentivize persons with HIV to attend appointments, fill 

ART prescriptions, and be medically adherent to ART (e.g., Financial Incentives for 

Viral Suppression26 – a Centers for Disease Control and Prevention (CDC)-defined Best 

Evidence, structural intervention27), or at a minimum, subsidize these costs (e.g., paying 

for rideshare to transport patients to appointments). In addition, it is important to identify 

mediators of the poverty – HIV treatment and care relationship to identify factors that may 

be more readily addressed (e.g., depression, social support, etc).
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With respect to transportation assistance, an estimated 3.6 million patients experience 

transportation barriers to healthcare each year.28 Women with HIV who are engaged in 

HIV care can access transportation assistance via the Ryan White HIV/AIDS Program. 

Structural-level interventions for women needing transportation assistance can also include 

offering home delivery and 90-day prescriptions (as opposed to 30-day prescriptions)29 and 

medication synchronization, or the practice of arranging all of a patient’s medications to be 

refilled on the same date.30

Many racial/ethnic minority women in this study reported limited health literacy, which 

may translate into low self-efficacy to manage prescriptions—both of which can directly 

affect medication adherence, and subsequently, based on our findings, SVS. While an 

individual-level approach to increasing patient self-efficacy to understand and manage 

prescriptions might be to increase health literacy, intervening at a structural level might 

involve, for example, providing medication in blister pill packs with the date and time on 

them for patients who take multiple medications. Identifying and implementing solutions for 

increasing medication adherence is critical for increasing SVS.

Previous research suggests that the factors associated with racial/ethnic disparities in ART 

adherence and SVS observed in this study are also barriers to HIV care engagement reported 

by PWH not in care.31 Padilla and others31 examined qualitative data to understand barriers 

and facilitators to HIV care engagement among PWH who participated in the MMP from 

June 2018 to May 2019 and were not engaged in HIV care. Several system- and structural-

related facilitators to engaging in care were noted. System-related facilitators included 

positive attributes of patient-provider relationships (e.g., providers who are empathic, are 

nonjudgmental, engage patients in a conversation, and take time to listen) and flexible 

appointments (e.g., scheduled soon after requested or offered outside traditional work 

hours).31 Structural-level facilitators of care included transportation (e.g., access to public 

and private transportation; having available public transportation routes close to home and 

health care facilities; and reducing, subsidizing or eliminating the cost of transportation); 

health insurance (e.g., reducing, subsidizing or eliminating cost associated with seeking 

care); and financial help (e.g., being employed and securing income is a precursor to seeking 

care).31 If research suggests that PWH in care experience the same issues that those PWH 

who are of out of care report are barriers to engaging in care, then an argument can be 

made that those in care are susceptible or at risk of falling out of care if these issues are 

not addressed. Black and Hispanic/Latina women in this study were “in care” with respect 

to taking ART, yet disparities in ART adherence and SVS were still evident and associated 

with structural-level factors like transportation, health insurance, and financial need (i.e., 

poverty). Simply being “in care” is not enough to reduce these inequities.

Patient-provider relations and healthcare discrimination are two factors not included in the 

current analyses (due to changes across MMP cycles that precluded their inclusion) that 

may help answer the question as to why racial/ethnic disparities in some outcomes were 

reduced but not eliminated. An important caveat for successfully implementing financial-

based structural-level interventions as proposed above is that, before a provider can direct 

a patient to financial resources that will aid in their ability to be medically adherent, they 

must first develop a rapport with patients, as a lack of trust can subvert the necessary 
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step of identifying patients who need financial assistance. Negative clinical encounters 

by racial/ethnic minority women are well documented.32,33 Increasing equitable access to 

HIV care and treatment services can be accomplished by developing social and structural 

interventions that address the patient-provider relationship as well as overcoming some of 

these challenges by providing a “One Stop Shop” (or all-inclusive) module of health-related 

service delivery.34,35 The CDC’s Compendium of Evidence-Based Interventions and Best 

Practices for HIV Prevention36 was developed to aid HIV prevention providers and planners 

in identifying and implementing the most effective HIV prevention within their communities 

and contains chapters on medication adherence37 and structural-level interventions.38 Any 

future development of interventions to address racial and ethnic disparities in medication 

adherence and viral suppression should be culturally tailored and co-developed by the 

population they purport to assist. Inclusive efforts are needed to improve communication and 

satisfaction with HIV care services among women of color.32 In their systematic review of 

social and structural determinants of HIV treatment and care among black women living 

with HIV infection, Geter, McCree and Sutton,39 suggested individual-level interventions 

that empower black women to address specific poverty-related topics (e.g., unmet needs 

like transportation, housing, and unemployment) with their providers (for resources) and 

peers (for support) is highly dependent on the development of structural-level interventions 

that train medical staff and providers how to effectively engage patients through non-

stigmatizing dialogue, thereby improving equity in HIV care and treatment outcomes.

This study was not without limitations. First, analyses were limited to women with HIV 

who were taking ART, not all women with HIV. While the proportion of PWH taking 

ART is high overall (i.e., 83%),40 exploration of racial/ethnic disparities in ART use may 

yield useful information, as ART use is a primary driver of VS. Second, these data are 

cross-sectional, and causality could not be established. Third, nonresponse bias is possible 

given the response rates for data collected in this study; however, research has shown 

a reduced risk of bias in well-constructed probabilistic sampling frames with moderate 

response rates, like MMP.41 Fourth, to strengthen analyses given the small sample sizes for 

women per year, each year of data for these serial cross-sectional surveys were combined. 

However, we have confidence in our findings given stable adherence and SVS rates among 

women during the time frame under study.42 Lastly, although we controlled for several 

variables in our analyses, this study did not fully account for the disparities observed in ART 

adherence; thus, there may be unmeasured factors that explain these differences. Examples 

include racial discrimination43 and social-cultural factors like religion/spirituality,44 and 

social connectedness or cohesion.45 Future research should include additional variables 

not examined here as well as qualitative data from patients and providers to inform the 

development of tailored interventions for racial and ethnic minority women with HIV.

CONCLUSION

Less than half of U.S. women with HIV who were taking ART were medication adherent. 

Furthermore, viral suppression was suboptimal overall, and significantly lower for Black 

women in comparison to White women. Racial and ethnic disparities in HIV care outcomes 

must be ameliorated if we are to meet the goals of the EHE and NHAS and realize a more 

equitable landscape for HIV prevention and care. The recommendations outlined above 
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align with the CDC’s Division of HIV Prevention’s priorities for the Treat pillar of the 

EHE.6 Specifically, to consider provider-level or system-level strategies for improving ART 

adherence and SVS, as these strategies may have broader reach or be more sustainable, and 

develop interventions to address the social determinants (e.g., economic inequalities) that 

negatively affect ART use and adherence and viral suppression among PWH.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

ACKNOWLEDGMENTS

The authors thank participating MMP patients, facilities, project areas, and Provider and Community Advisory 
Board members. They also acknowledge the contributions of the Clinical Outcomes Team and Behavioral and 
Clinical Surveillance Branch at CDC.

Sources of support:

Funding for the Medical Monitoring Project is provided by a cooperative agreement (PS15-1503) from the Centers 
for Disease Control and Prevention.

REFERENCES

1. Centers for Disease Control and Prevention. HIV surveillance report, 2020. Vol. 33. 2022. Accessed 
September 8, 2022. https://www.cdc.gov/hiv/library/reports/hiv-surveillance/vol-33/index.html

2. Puskas CM, Forrest JI, Parashar S, et al. Women and vulnerability to HAART non-adherence: a 
literature review of treatment adherence by gender from 2000 to 2011. Curr HIV/AIDS Rep. Dec 
2011;8(4):277–87. doi:10.1007/s11904-011-0098-0 [PubMed: 21989672] 

3. Roberts KJ, Mann T. Barriers to antiretroviral medication adherence in HIV-infected women. AIDS 
Care. 2000/08/01 2000;12(4):377–386. doi:10.1080/09540120050123774 [PubMed: 11091770] 

4. Centers for Disease Control and Prevention. Estimated HIV incidence and prevalence in the United 
States, 2014–2018. Vol. 25. 2020. HIV Surveillance Supplemental Report. Accessed December 01, 
2021. http://www.cdc.gov/hiv/library/reports/hiv-surveillance.html

5. U.S. Department of Health and Human Services. National strategic Plan: A roadmap to end 
the epidemic in for the United States 2021–2025. https://hivgov-prod-v3.s3.amazonaws.com/s3fs-
public/HIV-National-Strategic-Plan-2021-2025.pdf

6. U.S. Department of Health and Human Services. About ending the HIV epidemic in the U.S.: 
overview. Updated July 01, 2022. Accessed November 16, 2022, https://www.hiv.gov/federal-
response/ending-the-hiv-epidemic/overview

7. Crim SM TY, Beer L, Weiser J, Dasgupta S. . Barriers to antiretroviral therapy adherene among 
HIV-positive Hispanic and Latino men who have sex with men - United States, 2015–2019. MMWR 
Morb Mortal Wkly Rep. 2020;69:1437–1442. [PubMed: 33031362] 

8. Engler K, Toupin I, Vicente S, Ahmed S, Lebouché B. A review of HIV-specific patient-
reported measures of perceived barriers to antiretroviral therapy adherence: what themes are 
they covering? . J Patient Rep Outcomes. Jun 27 2019;3(1):37. doi:10.1186/s41687-019-0124-3 
[PubMed: 31250222] 

9. Blake BJ, Jones Taylor GA, Reid P, Kosowski M. Experiences of women in obtaining human 
immunodeficiency virus testing and healthcare services. J Am Assoc Nurse Pract. 2008;20(1):40–
46. doi:10.1111/j.1745-7599.2007.00283.x

10. Pecoraro A, Royer-Malvestuto C, Rosenwasser B, et al. Factors contributing to dropping out from 
and returning to HIV treatment in an inner city primary care HIV clinic in the United States. 
AIDS Care. 2013/11/01 2013;25(11):1399–1406. doi:10.1080/09540121.2013.772273 [PubMed: 
23428205] 

Raiford et al. Page 9

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2024 August 15.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.cdc.gov/hiv/library/reports/hiv-surveillance/vol-33/index.html
http://www.cdc.gov/hiv/library/reports/hiv-surveillance.html
https://hivgov-prod-v3.s3.amazonaws.com/s3fs-public/HIV-National-Strategic-Plan-2021-2025.pdf
https://hivgov-prod-v3.s3.amazonaws.com/s3fs-public/HIV-National-Strategic-Plan-2021-2025.pdf
https://www.hiv.gov/federal-response/ending-the-hiv-epidemic/overview
https://www.hiv.gov/federal-response/ending-the-hiv-epidemic/overview


11. Vyavaharkar MV, Moneyham L, Corwin S. Health care utilization: the experiences of rural HIV-
positive African American women. J Health Care Poor Underserved. Feb 2008;19(1):294–306. 
doi:10.1353/hpu.2008.0013 [PubMed: 18264003] 

12. Walcott M, Kempf MC, Merlin JS, Turan JM. Structural community factors and sub-optimal 
engagement in HIV care among low-income women in the Deep South of the USA. Cult Health 
Sex. 2016;18(6):682–94. doi:10.1080/13691058.2015.1110255 [PubMed: 26670722] 

13. Wyatt GE, Carmona JV, Loeb TB, Williams JK. HIV-positive black women with histories of 
childhood sexual abuse: patterns of substance use and barriers to health care. J Health Care Poor 
Underserved. Nov 2005;16(4 Suppl B):9–23. doi:10.1353/hpu.2005.0120 [PubMed: 16327104] 

14. Nwangwu-Ike N, Frazier EL, Crepaz N, Tie Y, Sutton MY. Racial and ethnic differences in 
viral suppression among HIV-positive women in care. J Acquir Immune Defic Syndr. Oct 1 
2018;79(2):e56–e68. doi:10.1097/qai.0000000000001779 [PubMed: 30212433] 

15. Geter A, Sutton MY, Armon C, et al. Trends of racial and ethnic disparities in virologic 
suppression among women in the HIV Outpatient Study, USA, 2010–2015. PLoS One. 
2018;13(1):e0189973. doi:10.1371/journal.pone.0189973 [PubMed: 29293632] 

16. Beer L, Johnson CH, Fagan JL, et al. A national behavioral and clinical surveillance system 
of adults with diagnosed HIV (The Medical Monitoring Project): protocol for an annual 
cross-sectional interview and medical record abstraction survey. JMIR Res Protoc. Nov 18 
2019;8(11):e15453. doi:10.2196/15453 [PubMed: 31738178] 

17. Centers for Disease Control and Prevention. HIV surveillance report, 2015. Vol. 27. https://
www.cdc.gov/hiv/library/reports/hiv-surveillance.html

18. Heeringa S, West B, Berglund P. Applied survey data analysis. Taylor & Francis; 2010.

19. Wilson IB, Lee Y, Michaud J, Fowler FJ Jr., Rogers WH. Validation of a New Three-Item 
Self-Report Measure for Medication Adherence. AIDS Behav. Nov 2016;20(11):2700–2708. 
doi:10.1007/s10461-016-1406-x [PubMed: 27098408] 

20. U.S. Department of Health and Human Services Office of The Assistant Secretary for Planning and 
Evaluation. Frequently asked questions related to the Poverty Guidelines and poverty. Accessed 
11/18/2022, https://aspe.hhs.gov/topics/poverty-economic-mobility/poverty-guidelines/frequently-
asked-questions-related-poverty-guidelines-poverty

21. Kroenke K, Strine TW, Spitzer RL, Williams JB, Berry JT, Mokdad AH. The PHQ-8 as a measure 
of current depression in the general population. J Affect Disord. Apr 2009;114(1–3):163–73. 
doi:10.1016/j.jad.2008.06.026 [PubMed: 18752852] 

22. Spitzer RL, Kroenke K, Williams JB, B L. A brief measure for assessing generalized 
anxiety disorder: the GAD-7. Arch Intern Med. 2006;166(10):1092–1097. doi:10.1001/
archinte.166.10.1092 [PubMed: 16717171] 

23. Paterson DL, Swindells S, Mohr J, et al. Adherence to protease inhibitor therapy and 
outcomes in patients with HIV infection. Ann Intern Med. Jul 4 2000;133(1):21–30. 
doi:10.7326/0003-4819-133-1-200007040-00004 [PubMed: 10877736] 

24. Bangsberg DR, Kroetz DL, Deeks SG. Adherence-resistance relationships to combination 
HIV antiretroviral therapy. Curr HIV/AIDS Rep. May 2007;4(2):65–72. doi:10.1007/
s11904-007-0010-0 [PubMed: 17547827] 

25. Parienti JJ, Das-Douglas M, Massari V, et al. Not all missed doses are the same: sustained NNRTI 
treatment interruptions predict HIV rebound at low-to-moderate adherence levels. PLoS One. Jul 
30 2008;3(7):e2783. doi:10.1371/journal.pone.0002783 [PubMed: 18665246] 

26. Silverman K, Holtyn AF, Rodewald AM, et al. Incentives for viral suppression in people living 
with HIV: a randomized clinical trial. AIDS Behav. Sep 2019;23(9):2337–2346. doi:10.1007/
s10461-019-02592-8 [PubMed: 31297681] 

27. Centers for Disease Control and Prevention. Compendium of evidence-based interventions 
and best practices for HIV prevention: financial incentives for viral suppression. 
Accessed 9/14/22, https://www.cdc.gov/hiv/pdf/research/interventionresearch/compendium/ma/
cdc-hiv-intervention-ma-best-financial-incentives-for-viral-suppression.pdf

28. Wallace R, Hughes-Cromwick P, Mull HJ, Khasnabis S. Access to health care and nonemergency 
medical transportation: two missing links. Transp Res Rec. 2005;1924:76–84.

Raiford et al. Page 10

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2024 August 15.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://www.cdc.gov/hiv/library/reports/hiv-surveillance.html
https://www.cdc.gov/hiv/library/reports/hiv-surveillance.html
https://aspe.hhs.gov/topics/poverty-economic-mobility/poverty-guidelines/frequently-asked-questions-related-poverty-guidelines-poverty
https://aspe.hhs.gov/topics/poverty-economic-mobility/poverty-guidelines/frequently-asked-questions-related-poverty-guidelines-poverty
https://www.cdc.gov/hiv/pdf/research/interventionresearch/compendium/ma/cdc-hiv-intervention-ma-best-financial-incentives-for-viral-suppression.pdf
https://www.cdc.gov/hiv/pdf/research/interventionresearch/compendium/ma/cdc-hiv-intervention-ma-best-financial-incentives-for-viral-suppression.pdf


29. Matlin OS, Kymes SM, Averbukh A, et al. Community pharmacy automatic refill program 
improves adherence to maintenance therapy and reduces wasted medication. Am J Manag Care. 
Nov 2015;21(11):785–91. [PubMed: 26633252] 

30. Krumme AA, Glynn RJ, Schneeweiss S, et al. Medication syncronization programs improve 
adherence to cardiovascular medications and health care use. Health Aff (Millwood). Jan 
2018;37(1):125–133. doi:10.1377/hlthaff.2017.0881 [PubMed: 29309231] 

31. Padilla M, Carter B, Gutierrez M, Fagan J. The boundary of HIV Care: barriers and facilitators 
to care engagement among people with HIV in the United States. AIDS Patient Care STDS. Aug 
2022;36(8):321–331. doi:10.1089/apc.2022.0062 [PubMed: 35951449] 

32. Beach MC, Saha S, Korthuis PT, et al. Patient-provider communication differs for black 
compared to white HIV-infected patients. AIDS Behav. May 2011;15(4):805–11. doi:10.1007/
s10461-009-9664-5 [PubMed: 20066486] 

33. Hall WJ, Chapman MV, Lee KM, et al. Implicit racial/ethnic bias among health care professionals 
and its influence on health care outcomes: a systematic review. Am J Public Health. Dec 
2015;105(12):e60–76. doi:10.2105/ajph.2015.302903

34. Carey JW, Carnes N, Schoua-Glusberg A, et al. Barriers and Facilitators for Antiretroviral 
Treatment Adherence Among HIV-Positive African American and Latino Men Who Have Sex 
With Men. AIDS Educ Prev. Aug 2019;31(4):306–324. doi:10.1521/aeap.2019.31.4.306 [PubMed: 
31361514] 

35. Health Resources & Services Administration. Ryan White providers address HIV/AIDS among 
African-American women. HRSA Care Action. 2012. September. Accessed March 27, 2023. 
https://ryanwhite.hrsa.gov/sites/default/files/ryanwhite/resources/sept-2012-newsletter.pdf

36. Centers for Disease Control and Prevention. Compendium of evidence-based interventions 
and best practices for HIV prevention. Accessed 9/14/22, https://www.cdc.gov/hiv/research/
interventionresearch/compendium/index.html

37. Centers for Disease Control and Prevention. Compendium of evidence-based interventions and best 
practices for HIV prevention: medication adherence. Accessed 9/14/22, https://www.cdc.gov/hiv/
research/interventionresearch/compendium/ma/index.html

38. Centers for Disease Control and Prevention. Compendium of evidence-based interventions and best 
practices for HIV prevention: complete listing of structural evidence-based interventions. Accessed 
9/14/22, https://www.cdc.gov/hiv/research/interventionresearch/compendium/si/complete-list.html

39. Geter A, Sutton MY, Hubbard McCree D. Social and structural determinants of HIV treatment and 
care among black women living with HIV infection: a systematic review: 2005–2016. AIDS Care. 
2018/04/03 2018;30(4):409–416. doi:10.1080/09540121.2018.1426827

40. Centers for Disease Control and Prevention. Behavioral and clinical characteristics of persons 
with diagnosed HIV infection - Medical Monitoring Project, United States, 2019 cycle (June 
2019–May 2020). . Vol. 28. HIV surveillance special report. August 2021. Accessed June 6, 2022. 
https://www.cdc.gov/hiv/library/reports/hiv-surveillance.html.

41. Groves R Nonresponse rates and nonresponse bias in household surveys. Public Opin Q. 
2006;70:646–674.

42. O’Shea J, Neblett Fainfair R, Dasgupta S, et al. Cisgender women with HIV in the United 
States: how have HIV care continuum outcomes changed over time? 2015–2020. . AIDS. 2022 
(accepted);36 doi:10.1097/QAD.0000000000003431

43. Bradley ELP, Frazier EL, Carree T, Hubbard McCree D, Sutton MY. Psychological 
and social determinants of health, antiretroviral therapy (ART) adherence, and viral 
suppression among HIV-positive black women in care. AIDS Care. Aug 2019;31(8):932–941. 
doi:10.1080/09540121.2019.1612022 [PubMed: 31056924] 

44. Duthely LM, Sanchez-Covarrubias AP, Brown MR, et al. Pills, PrEP, and Pals: Adherence, Stigma, 
Resilience, Faith and the Need to Connect Among Minority Women With HIV/AIDS in a US 
HIV Epicenter. Front Public Health. 2021;9:667331. doi:10.3389/fpubh.2021.667331 [PubMed: 
34235129] 

45. Ransome Y, Kershaw T, Kawachi I, Nash D, Mayer KH. Racial disparity in ART adherence is 
closed in states with high social trust: Results from the Medical Monitoring Project (MMP), 2015. 

Raiford et al. Page 11

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2024 August 15.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://ryanwhite.hrsa.gov/sites/default/files/ryanwhite/resources/sept-2012-newsletter.pdf
https://www.cdc.gov/hiv/research/interventionresearch/compendium/index.html
https://www.cdc.gov/hiv/research/interventionresearch/compendium/index.html
https://www.cdc.gov/hiv/research/interventionresearch/compendium/ma/index.html
https://www.cdc.gov/hiv/research/interventionresearch/compendium/ma/index.html
https://www.cdc.gov/hiv/research/interventionresearch/compendium/si/complete-list.html
https://www.cdc.gov/hiv/library/reports/hiv-surveillance.html


Journal of Community Psychology. 2022;50(8):3659–3680. doi:10.1002/jcop.22862 [PubMed: 
35460588] 

Raiford et al. Page 12

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2024 August 15.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Raiford et al. Page 13

Ta
b

le
 1

.

Pr
ev

al
en

ce
 a

nd
 P

re
va

le
nc

e 
D

if
fe

re
nc

es
 (

PD
) 

of
 S

oc
io

-d
em

og
ra

ph
ic

, C
lin

ic
al

, B
eh

av
io

ra
l, 

an
d 

St
ru

ct
ur

al
 C

ha
ra

ct
er

is
tic

s 
am

on
g 

W
hi

te
, B

la
ck

, a
nd

 

H
is

pa
ni

c/
L

at
in

a 
W

om
en

 w
ith

 H
IV

 ta
ki

ng
 A

R
T

 –
 M

ed
ic

al
 M

on
ito

ri
ng

 P
ro

je
ct

, U
ni

te
d 

St
at

es
, 2

01
5–

20
19

O
ve

ra
ll

B
la

ck
 W

om
en

H
is

pa
ni

c/
L

at
in

a 
W

om
en

*
W

hi
te

 W
om

en
P

D
 B

la
ck

-W
hi

te
P

D
 H

is
pa

ni
c/

L
at

in
a-

W
hi

te

n
W

t.
%

†  
(9

5%
 C

I)
n

W
t.

%
†  

(9
5%

 C
I)

n
W

t.
%

†  
(9

5%
 C

I)
n

W
t.

%
†  

(9
5%

 C
I)

W
t.

%
†  

(9
5%

 
C

I)
p

W
t.

%
†  

(9
5%

 
C

I)
p

To
ta

l
45

05
28

44
61

.3
 (

56
.4

–6
6.

1)
95

2
21

.0
 (

16
.2

–2
5.

7)
70

9
17

.8
 (

15
.6

–1
9.

9)

H
IV

 S
tu

dy
 O

ut
co

m
es

A
dh

er
en

t 
to

 A
R

T
, p

as
t 

30
 d

ay
s

 
 Y

es
18

93
42

.2
 (

40
.5

–4
3.

9)
11

03
38

.6
 (

36
.2

–4
1.

0)
40

7
42

.0
 (

38
.0

–4
5.

9)
38

3
54

.6
 (

50
.1

–5
9.

1)
−

16
.0

 (
−

21
.2

– 
−

10
.8

)
<

.0
01

−
12

.7
 (

−
18

.8
– 

−
6.

5)
<

.0
01

 
 N

o
25

93
57

.8
 (

56
.1

–5
9.

5)
17

24
61

.4
 (

59
.0

–6
3.

8)
54

3
58

.0
 (

54
.1

–6
2.

0)
32

6
45

.4
 (

40
.9

–4
9.

9)
16

.0
 (

10
.8

–2
1.

2)
<

.0
01

12
.7

 (
6.

5–
18

.8
)

<
.0

01

Su
st

ai
ne

d 
vi

ra
l s

up
pr

es
si

on
‡

 
 Y

es
30

29
65

.2
 (

63
.5

–6
6.

9)
18

53
62

.4
 (

60
.2

–6
4.

6)
66

6
69

.0
 (

65
.4

–7
2.

5)
51

0
70

.4
 (

65
.9

–7
4.

8)
−

7.
9 

(−
12

.9
– 

−
3.

0)
.0

02
−

1.
4 

(−
6.

9–
4.

1)
0.

61
4

 
 N

o
14

76
34

.8
 (

33
.1

–3
6.

5)
99

1
37

.6
 (

35
.4

–3
9.

8)
28

6
31

.0
 (

27
.5

–3
4.

6)
19

9
29

.6
 (

25
.2

–3
4.

1)
7.

9 
(3

.0
–1

2.
9)

.0
02

1.
4 

(−
4.

1–
6.

9)
0.

61
4

So
ci

o-
de

m
og

ra
ph

ic
s

A
ge

 a
t 

in
te

rv
ie

w
, y

ea
rs

18
–2

9
25

7
5.

9 
(5

.1
– 

6.
6)

17
1

6.
1 

(5
.1

– 
7.

1)
53

6.
1 

(4
.3

– 
7.

9)
33

4.
6 

(2
.8

– 
6.

4)
1.

5 
(−

0.
6–

3.
6)

0.
15

9
1.

5 
( 

−
1.

1–
 4

.0
)

0.
25

4

30
–3

9
62

3
15

.1
 (

13
.7

–1
6.

4)
40

8
15

.4
 (

13
.7

–1
7.

2)
11

2
14

.5
 (

11
.4

–1
7.

6)
10

3
14

.5
 (

11
.6

–1
7.

4)
0.

9 
(−

2.
2–

4.
1)

0.
55

9
−

0.
0 

(−
4.

2–
 4

.2
)

0.
99

4

40
–4

9
11

57
27

.0
 (

25
.6

–2
8.

4)
73

2
27

.9
 (

25
.9

–2
9.

8)
24

3
24

.8
 (

21
.9

–2
7.

8)
18

2
26

.5
 (

22
.6

–3
0.

4)
1.

4 
(−

3.
1–

5.
8)

0.
54

9
−

1.
7 

(−
6.

8–
3.

5)
0.

53
0

>
=

50
24

68
52

.1
 (

50
.5

–5
3.

7)
15

33
50

.6
 (

48
.3

–5
2.

8)
54

4
54

.6
 (

50
.9

–5
8.

3)
39

1
54

.4
 (

49
.7

–5
9.

1)
−

3.
8 

(−
9.

2–
1.

6)
0.

16
5

0.
2 

(−
5.

9–
6.

3)
0.

94
9

E
du

ca
ti

on
al

 A
tt

ai
nm

en
t

<
H

ig
h 

sc
ho

ol
12

97
28

.3
 (

26
.9

–2
9.

7)
78

2
26

.9
 (

24
.9

–2
8.

9)
37

8
40

.0
 (

35
.5

–4
4.

6)
13

7
19

.4
 (

15
.8

–2
3.

0)
7.

5 
(3

.1
–1

1.
9)

0.
00

1
20

.7
 (

14
.7

–2
6.

6)
<

.0
01

H
ig

h 
sc

ho
ol

 
di

pl
om

a 
or

 
eq

ui
va

le
nt

13
91

30
.8

 (
29

.1
–3

2.
5)

93
1

32
.8

 (
30

.4
–3

5.
2)

26
1

27
.7

 (
24

.3
–3

1.
1)

19
9

27
.9

 (
24

.3
–3

1.
5)

4.
9 

(0
.3

–9
.5

)
0.

03
7

−
0.

2 
(−

5.
2–

4.
8)

0.
94

0

>
H

ig
h 

sc
ho

ol
18

13
40

.8
 (

39
.0

–4
2.

6)
11

29
40

.3
 (

38
.0

–4
2.

6)
31

1
32

.3
 (

28
.0

–3
6.

5)
37

3
52

.7
 (

48
.1

–5
7.

3)
−

12
.4

 (
−

17
.8

– 
−

7.
0)

<
.0

01
−

20
.5

 (
−

27
.0

–
−

13
.9

)
<

.0
01

So
ci

al
 D

et
er

m
in

an
ts

 o
f 

H
ea

lt
h 

(S
D

O
H

)

H
ou

se
ho

ld
 f

ed
er

al
 p

ov
er

ty
 le

ve
l <

 1
00

%

<
10

0%
25

60
61

.1
 (

58
.5

–6
3.

8)
15

98
61

.2
 (

58
.5

–6
3.

8)
61

9
69

.8
 (

65
.0

–7
4.

7)
34

3
50

.9
 (

46
.5

–5
5.

2)
10

.3
 (

5.
7–

14
.9

)
<

.0
01

19
.0

 (
13

.3
–4

.7
)

<
.0

01

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2024 August 15.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Raiford et al. Page 14

O
ve

ra
ll

B
la

ck
 W

om
en

H
is

pa
ni

c/
L

at
in

a 
W

om
en

*
W

hi
te

 W
om

en
P

D
 B

la
ck

-W
hi

te
P

D
 H

is
pa

ni
c/

L
at

in
a-

W
hi

te

n
W

t.
%

†  
(9

5%
 C

I)
n

W
t.

%
†  

(9
5%

 C
I)

n
W

t.
%

†  
(9

5%
 C

I)
n

W
t.

%
†  

(9
5%

 C
I)

W
t.

%
†  

(9
5%

 
C

I)
p

W
t.

%
†  

(9
5%

 
C

I)
p

F
oo

d 
in

se
cu

ri
ty

Y
es

94
4

20
.7

 (
19

.3
–2

2.
1)

57
1

19
.9

 (
18

.2
–2

1.
6)

22
6

23
.0

 (
19

.5
–2

6.
5)

14
7

20
.8

 (
17

.5
–2

4.
2)

−
1.

0 
(−

4.
8–

2.
9)

0.
62

7
2.

2 
(−

2.
6–

7.
0)

0.
37

2

H
ea

lt
h 

in
su

ra
nc

e/
co

ve
ra

ge

A
ny

 p
ri

va
te

 
in

su
ra

nc
e

10
56

24
.4

 (
22

.4
–2

6.
4)

68
3

25
.3

 (
23

.3
–2

7.
4)

16
9

18
.2

 (
14

.9
–2

1.
6)

20
4

28
.5

 (
24

.1
–3

2.
8)

−
3.

1 
(−

7.
5–

1.
3)

0.
16

8
−

10
.2

 (
−

15
.3

– 
−

5.
2)

<
.0

01

Pu
bl

ic
 in

su
ra

nc
e 

on
ly

30
58

66
.6

 (
64

.3
–6

8.
9)

18
99

65
.3

 (
63

.1
–6

7.
4)

69
3

71
.8

 (
67

.1
–7

6.
5)

46
6

64
.9

 (
60

.6
–6

9.
3)

0.
3 

(−
4.

4–
5.

0)
0.

89
5

6.
8 

(1
.2

–1
2.

4)
0.

01
7

R
ya

n 
W

hi
te

 
co

ve
ra

ge
 o

nl
y 

or
 

U
ni

ns
ur

ed

34
6

9.
0 

(7
.5

–1
0.

6)
23

5
9.

4 
(7

.8
–1

1.
0)

77
10

.0
 (

6.
5–

13
.5

)
34

6.
6 

(3
.6

– 
9.

6)
2.

8 
(0

.0
–5

.6
)

0.
04

9
3.

4 
(−

0.
9–

7.
7)

0.
12

1

G
ap

 in
 h

ea
lt

h 
co

ve
ra

ge

Y
es

35
4

8.
0 

(6
.9

– 
9.

2)
25

8
9.

0 
(7

.5
–1

0.
5)

63
7.

6 
(5

.3
– 

9.
8)

33
5.

3 
(3

.3
– 

7.
3)

3.
7 

(1
.5

–6
.0

)
0.

00
1

2.
3 

(−
0.

7–
5.

3)
0.

13
7

E
m

er
ge

nc
y 

ro
om

 v
is

it

Y
es

19
79

43
.6

 (
41

.5
–4

5.
8)

12
91

45
.1

 (
42

.6
–4

7.
7)

38
5

40
.8

 (
37

.1
–4

4.
5)

30
3

41
.6

 (
37

.4
–4

5.
9)

3.
5 

(−
1.

4–
8.

4)
0.

16
1

−
0.

8 
(−

6.
5–

4.
8)

0.
77

7

L
ow

 h
ea

lt
h 

lit
er

ac
y

Y
es

12
45

27
.4

 (
25

.5
–2

9.
2)

74
0

25
.9

 (
23

.7
–2

8.
1)

36
1

38
.1

 (
34

.2
–4

2.
0)

14
4

19
.8

 (
16

.3
–2

3.
3)

6.
1 

(2
.1

–1
0.

0)
0.

00
3

18
.3

 (
13

.3
–2

3.
3)

<
.0

01

H
om

el
es

s

Y
es

33
7

7.
2 

(6
.2

– 
8.

2)
21

9
7.

6 
(6

.3
– 

8.
8)

60
6.

5 
(4

.4
– 

8.
6)

58
6.

8 
(4

.9
– 

8.
8)

0.
8 

(−
1.

4–
2.

9)
0.

48
4

−
0.

3 
(−

3.
3–

2.
6)

0.
82

3

U
nm

et
 n

ee
d 

fo
r 

tr
an

sp
or

ta
ti

on
 h

el
p

Y
es

19
40

42
.0

 (
40

.5
–4

3.
6)

12
85

44
.3

 (
42

.4
–4

6.
2)

41
1

43
.8

 (
39

.9
–4

7.
7)

24
4

32
.0

 (
27

.9
–3

6.
2)

12
.3

 (
7.

6–
17

.0
)

<
.0

01
11

.8
 (

6.
2–

 1
7.

4)
<

.0
01

In
ca

rc
er

at
io

n

Y
es

11
8

3.
0 

(2
.3

– 
3.

8)
73

3.
0 

(2
.1

– 
3.

9)
12

1.
2§

 (
0.

5–
 1

.9
)

33
5.

4 
(3

.3
– 

7.
5)

−
2.

4 
(−

4.
7–

 
−

0.
1)

0.
04

5
−

4.
2 

(−
6.

4–
 

−
2.

0)
<

.0
01

B
eh

av
io

rs

H
is

to
ry

 o
f 

fo
rc

ed
 s

ex
 o

r 
ph

ys
ic

al
 in

ti
m

at
e 

pa
rt

ne
r 

vi
ol

en
ce

Y
es

18
19

42
.0

 (
39

.9
–4

4.
1)

10
28

36
.7

 (
34

.4
–3

8.
9)

38
8

42
.1

 (
38

.7
–4

5.
6)

40
3

60
.1

 (
55

.7
–6

4.
5)

−
23

.4
 (

−
28

.2
– 

−
18

.6
)

<
.0

01
−

18
.0

 (
−

23
.2

– 
−

12
.7

)
<

.0
01

A
ny

 d
ru

g 
us

e

Y
es

79
2

17
.5

 (
16

.1
–1

8.
9)

50
9

17
.9

 (
16

.1
–1

9.
7)

11
1

10
.7

 (
8.

6–
12

.7
)

17
2

24
.0

 (
20

.5
–2

7.
5)

−
6.

1 
(−

9.
8–

 
−

2.
3)

0.
00

2
−

13
.3

 (
−

17
.3

– 
−

9.
2)

<
.0

01

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2024 August 15.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Raiford et al. Page 15

O
ve

ra
ll

B
la

ck
 W

om
en

H
is

pa
ni

c/
L

at
in

a 
W

om
en

*
W

hi
te

 W
om

en
P

D
 B

la
ck

-W
hi

te
P

D
 H

is
pa

ni
c/

L
at

in
a-

W
hi

te

n
W

t.
%

†  
(9

5%
 C

I)
n

W
t.

%
†  

(9
5%

 C
I)

n
W

t.
%

†  
(9

5%
 C

I)
n

W
t.

%
†  

(9
5%

 C
I)

W
t.

%
†  

(9
5%

 
C

I)
p

W
t.

%
†  

(9
5%

 
C

I)
p

B
in

ge
 d

ri
nk

in
g,

 p
as

t 
30

 d
ay

s

Y
es

45
0

9.
7 

(8
.7

–1
0.

7)
29

5
9.

8 
(8

.5
–1

1.
2)

86
9.

6 
(7

.3
–1

1.
9)

69
9.

4 
(7

.1
–1

1.
8)

0.
4 

(−
2.

2–
3.

0)
0.

76
4

0.
2 

(−
3.

2–
3.

5)
0.

92
0

O
th

er
 C

lin
ic

al
 V

ar
ia

bl
es

Sy
m

pt
om

s 
of

 m
aj

or
/o

th
er

 d
ep

re
ss

io
n,

 p
as

t 
2 

w
ee

ks

Y
es

99
9

22
.5

 (
21

.0
–2

4.
1)

59
0

21
.2

 (
19

.4
–2

2.
9)

23
3

23
.4

 (
20

.6
–2

6.
2)

17
6

26
.1

 (
22

.4
–2

9.
8)

−
4.

9 
(−

8.
6–

 
−

1.
3)

0.
00

9
−

2.
7 

(−
7.

1–
1.

7)
0.

22
7

Sy
m

pt
om

s 
of

 m
od

er
at

e 
to

 s
ev

er
e 

an
xi

et
y,

 p
as

t 
2 

w
ee

ks

Y
es

86
0

19
.6

 (
18

.0
–2

1.
1)

46
7

16
.7

 (
14

.9
–1

8.
4)

21
0

20
.9

 (
18

.4
–2

3.
5)

18
3

28
.1

 (
24

.4
–3

1.
8)

−
11

.4
 (

−
15

.0
– 

−
7.

8)
<

.0
01

−
7.

1 
(−

11
.6

– 
−

2.
7)

0.
00

2

T
im

e 
si

nc
e 

H
IV

 d
ia

gn
os

is
, y

ea
rs

<
5 

ye
ar

s
51

0
11

.2
 (

10
.1

–1
2.

3)
31

5
11

.2
 (

9.
9–

12
.5

)
10

3
10

.5
 (

8.
1–

12
.9

)
92

12
.2

 (
9.

6–
14

.9
)

−
1.

1 
(−

3.
9–

1.
8)

0.
45

9
−

1.
7 

(−
5.

3–
1.

8)
0.

33
8

5–
9 

ye
ar

s
76

0
17

.7
 (

16
.3

–1
9.

1)
50

4
18

.7
 (

16
.7

–2
0.

7)
13

5
14

.7
 (

11
.5

–1
7.

9)
12

1
17

.5
 (

14
.0

–2
1.

0)
1.

2 
(−

2.
8–

5.
2)

0.
56

0
−

2.
8 

(−
7.

8–
2.

2)
0.

27
1

>
=

10
 y

ea
rs

32
26

71
.1

 (
69

.5
–7

2.
8)

20
19

70
.1

 (
67

.7
–7

2.
5)

71
2

74
.8

 (
71

.5
–7

8.
1)

49
5

70
.3

 (
66

.5
–7

4.
1)

−
0.

1 
(−

4.
4–

4.
2)

0.
95

8
4.

5 
(−

0.
9–

10
.0

)
0.

10
2

H
IV

 c
ar

e 
en

ga
ge

m
en

t

Y
es

38
43

84
.5

 (
82

.8
–8

6.
2)

23
93

83
.0

 (
81

.2
–8

4.
9)

85
1

90
.5

 (
87

.7
–9

3.
3)

59
9

82
.5

 (
77

.8
–8

7.
3)

0.
5 

(−
4.

2–
5.

2)
0.

82
6

8.
0 

(2
.4

–1
3.

5)
0.

00
5

N
ot

e:
 n

um
be

rs
 m

ay
 n

ot
 e

qu
al

 to
 to

ta
l d

ue
 to

 m
is

si
ng

 d
at

a.

Pe
ri

od
: I

n 
th

e 
pa

st
 1

2 
m

on
th

s,
 u

nl
es

s 
ot

he
rw

is
e 

no
te

d.
 A

ll 
m

ea
su

re
s 

ar
e 

se
lf

-r
ep

or
te

d 
un

le
ss

 o
th

er
w

is
e 

no
te

d.

n 
=

 u
nw

ei
gh

te
d 

sa
m

pl
e 

si
ze

* H
is

pa
ni

c/
L

at
in

a 
w

om
en

 c
an

 b
e 

of
 a

ny
 r

ac
e.

† W
ei

gh
te

d 
co

lu
m

n 
pe

rc
en

ta
ge

s.

‡ A
ss

es
se

d 
by

 m
ed

ic
al

 r
ec

or
d 

ab
st

ra
ct

io
n.

§ C
oe

ff
ic

ie
nt

 o
f 

va
ri

at
io

n 
>

 0
.3

0,
 e

st
im

at
e 

m
ay

 b
e 

un
st

ab
le

.

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2024 August 15.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Raiford et al. Page 16

Ta
b

le
 2

.

C
ru

de
 a

nd
 A

dj
us

te
d 

Pr
ev

al
en

ce
 D

if
fe

re
nc

es
 (

PD
) 

fo
r 

A
R

T
 A

dh
er

en
ce

 a
nd

 S
us

ta
in

ed
 V

ir
al

 S
up

pr
es

si
on

 A
m

on
g 

B
la

ck
 a

nd
 H

is
pa

ni
c/

L
at

in
a 

W
om

en
 ta

ki
ng

 

A
R

T
 C

om
pa

re
d 

w
ith

 W
hi

te
 W

om
en

 ta
ki

ng
 A

R
T

 –
 M

ed
ic

al
 M

on
ito

ri
ng

 P
ro

je
ct

, U
ni

te
d 

St
at

es
, 2

01
5–

20
19

B
la

ck
-W

hi
te

 A
dj

us
te

d 
P

re
va

le
nc

e 
D

if
fe

re
nc

es
 (

P
D

s)
*

A
R

T
 A

dh
er

en
ce

P
D

 (
95

%
 C

I)
p

%
 c

ha
ng

e
Su

st
ai

ne
d 

V
ir

al
 S

up
pr

es
si

on
P

D
 (

95
%

 C
I)

p
%

 c
ha

ng
e

M
od

el
† :

 A
R

T
 a

dh
er

en
ce

 =
 r

ac
e 

gr
ou

ps
 ‡

−
16

.0
 (

−
21

.2
– 

−
10

.8
)

<
.0

00
1

-
M

od
el

† :
 S

us
ta

in
ed

 v
ir

al
 

su
pp

re
ss

io
n 

=
 r

ac
e 

gr
ou

ps
 ‡

−
7.

9 
(−

12
.9

 –
 −

3.
0)

0.
00

15
-

A
ft

er
 a

dj
us

tin
g 

fo
r 

th
e 

fo
llo

w
in

g§
:

A
ft

er
 a

dj
us

tin
g 

fo
r 

th
e 

fo
llo

w
in

g§
:

po
ve

rt
y

−
14

.8
 (

−
20

.3
 –

 −
9.

3)
<

.0
00

1
−

7.
5%

A
R

T
 a

dh
er

en
ce

−
6.

1 
(−

11
.2

 –
 −

1.
0)

0.
01

84
−

22
.8

%

po
ve

rt
y 

+
 u

nm
et

 n
ee

d 
fo

r 
tr

an
sp

or
ta

tio
n 

he
lp

−
14

.7
 (

−
20

.2
 –

 −
9.

1)
<

.0
00

1
−

8.
1%

A
R

T
 a

dh
er

en
ce

 +
 p

ov
er

ty
−

5.
3 

(−
10

.6
 –

 −
0.

0)
0.

04
8

−
32

.9
%

po
ve

rt
y 

+
 u

nm
et

 n
ee

d 
fo

r 
tr

an
sp

or
ta

tio
n 

he
lp

 +
 h

ea
lth

 li
te

ra
cy

−
14

.5
 (

−
20

.0
 –

 −
8.

9)
<

.0
00

1
−

9.
4%

A
R

T
 a

dh
er

en
ce

 +
 p

ov
er

ty
 +

 
he

al
th

 in
su

ra
nc

e/
co

ve
ra

ge
−

5.
3 

(−
10

.7
 –

 −
0.

0)
0.

05
0

−
32

.9
%

po
ve

rt
y 

+
 u

nm
et

 n
ee

d 
fo

r 
tr

an
sp

or
ta

tio
n 

he
lp

 +
 h

ea
lth

 li
te

ra
cy

 +
 

ga
p 

in
 c

ov
er

ag
e

−
14

.2
 (

−
19

.8
 –

 −
8.

6)
<

.0
00

1
−

11
.3

%
A

R
T

 a
dh

er
en

ce
 +

 p
ov

er
ty

 +
 

he
al

th
 in

su
ra

nc
e/

co
ve

ra
ge

 +
 g

ap
 

in
 c

ov
er

ag
e

−
5.

0 
(−

10
.3

 –
 0

.3
)

0.
66

7
−

36
.7

%

H
is

pa
ni

c/
L

at
in

a-
W

hi
te

 A
dj

us
te

d 
P

re
va

le
nc

e 
D

if
fe

re
nc

es
 (

P
D

s)
*

A
R

T
 A

dh
er

en
ce

P
D

 (
95

%
 C

I)
p 

%
 c

ha
ng

e
Su

st
ai

ne
d 

V
ir

al
 S

up
pr

es
si

on
P

D
 (

95
%

 C
I)

p 
%

 c
ha

ng
e

M
od

el
† :

 A
R

T
 a

dh
er

en
ce

 =
 r

ac
e 

gr
ou

ps
 ‡

−
12

.7
 (

−
18

.8
 –

 −
6.

5)
0.

00
01

-
M

od
el

† :
 S

us
ta

in
ed

 v
ir

al
 

su
pp

re
ss

io
n 

=
 r

ac
e 

gr
ou

ps
 ‡

−
1.

4 
(−

6.
9 

– 
4.

1)
0.

61
42

-

A
ft

er
 a

dj
us

tin
g 

fo
r 

th
e 

fo
llo

w
in

g§
:

N
ot

 a
pp

lic
ab

le
**

po
ve

rt
y

−
10

.5
 (

−
17

.0
 –

 −
4.

0)
0.

00
15

−
17

.3
%

-
-

-
-

po
ve

rt
y 

+
 h

ea
lth

 li
te

ra
cy

−
9.

7 
(−

16
.3

 –
 −

3.
1)

0.
00

40
−

23
.6

%
-

-
-

-

po
ve

rt
y 

+
 h

ea
lth

 li
te

ra
cy

 +
 u

nm
et

 n
ee

d 
fo

r 
tr

an
sp

or
ta

tio
n 

he
lp

−
9.

6 
(−

16
.3

 –
 −

3.
0)

0.
00

46
−

24
.4

%
-

-
-

-

* Pr
ev

al
en

ce
 d

if
fe

re
nc

es
 a

re
 b

as
ed

 o
n 

di
ff

er
en

ce
s 

be
tw

ee
n 

m
ea

n 
pr

ed
ic

te
d 

m
ar

gi
na

ls
 b

et
w

ee
n 

B
la

ck
 a

nd
 H

is
pa

ni
c/

L
at

in
a 

w
om

en
 c

om
pa

re
d 

w
ith

 W
hi

te
 w

om
en

.

† In
iti

al
 u

na
dj

us
te

d 
m

od
el

s 
to

 c
om

pu
te

 p
re

va
le

nc
e 

di
ff

er
en

ce
s 

in
 a

n 
ou

tc
om

e 
(A

R
T

 a
dh

er
en

ce
 o

r 
SV

S)
 b

et
w

ee
n 

th
e 

di
ff

er
en

t r
ac

e 
gr

ou
ps

.

‡ R
ac

e 
gr

ou
ps

 in
cl

ud
ed

 in
 th

e 
m

od
el

s 
w

er
e 

2 
le

ve
ls

 (
1 

=
 W

hi
te

; 2
 =

 B
la

ck
 f

or
 B

la
ck

-W
hi

te
 c

om
pa

ri
so

ns
 o

r 
(1

 =
 W

hi
te

; 3
 =

 H
is

pa
ni

c/
L

at
in

a)
 f

or
 H

is
pa

ni
c/

L
at

in
a-

W
hi

te
 c

om
pa

ri
so

ns
.

§ M
ul

tiv
ar

ia
bl

e 
m

od
el

s 
af

te
r 

ad
ju

st
in

g 
fo

r 
se

le
ct

ed
 c

ha
ra

ct
er

is
tic

s.
 A

dd
iti

on
al

 m
od

el
s 

de
sc

ri
be

 th
e 

va
ri

ab
le

s 
ad

de
d 

to
 th

e 
in

iti
al

 m
od

el
 a

nd
 th

e 
re

su
lti

ng
 p

re
va

le
nc

e 
di

ff
er

en
ce

s 
af

te
r 

ad
ju

st
in

g 
fo

r 
th

e 
ad

di
tio

na
l c

ov
ar

ia
te

s 
ad

de
d 

to
 th

e 
m

od
el

.

**
A

dj
us

te
d 

m
od

el
s 

w
er

e 
no

t a
na

ly
ze

d 
be

ca
us

e 
th

er
e 

w
as

 n
ot

 s
ig

ni
fi

ca
nt

 d
if

fe
re

nc
e 

in
 th

e 
cr

ud
e 

PD
 in

 S
V

S 
be

tw
ee

n 
H

is
pa

ni
c/

L
at

in
a 

an
d 

W
hi

te
 w

om
en

.

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2024 August 15.


	Abstract
	INTRODUCTION
	METHODS
	RESULTS
	Characteristics of Black, Hispanic/Latina, and White adult women with HIV taking ART
	Unadjusted and Adjusted Prevalence Differences in ART Adherence
	Unadjusted and Adjusted Prevalence Differences in SVS

	DISCUSSION
	CONCLUSION
	References
	Table 1.
	Table 2.

