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Abstract
Despite advancements in human immunodeficiency virus (HIV) treatment and prevention, disparities in
pre-exposure prophylaxis (PrEP) uptake and viral suppression persist across different demographics. This
study analyzes data from America’s HIV Epidemic Analysis Dashboard (AHEAD) National Database to
identify and understand these disparities based on age, gender, and race/ethnicity. In this study, we utilized
the AHEAD National Database, which tracks HIV indicators across various demographics, including age,
gender, and race/ethnicity. Data from 2017 to 2022 were analyzed to assess trends in PrEP uptake and viral
suppression rates. Viral suppression was defined as having less than 200 copies of HIV per milliliter of blood.
Data analyses were conducted to identify disparities and trends over time. The study has found notable
disparities in PrEP uptake and viral suppression. From 2017 to 2022, PrEP prescriptions significantly
increased from 13.20% to 36% of those eligible, rising from 161,185 to 437,425. During the same period, viral
suppression rates among people with HIV rose from 63.10% to 65.10%, with the total number of individuals
achieving viral suppression growing from 538,414 to 663,121. Younger individuals and males had higher
uptake rates compared to females. Racial and ethnic disparities were also evident, with higher PrEP uptake
and viral suppression rates among White and multiracial individuals compared to Black/African American
and Hispanic/Latino populations. Viral suppression rates generally improved across all groups but remained
lower for marginalized communities. In conclusion, while there has been overall progress in PrEP uptake
and viral suppression, significant disparities persist. Targeted interventions are needed to address these
gaps, particularly among marginalized racial and ethnic groups and underserved age demographics.
Continued monitoring and tailored public health strategies are essential for achieving equitable HIV care
and prevention.
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Introduction
Human immunodeficiency virus (HIV) remain a major public health challenge in the United States despite
significant advancements in treatment and prevention. Approximately 1.2 million people in the United
States are living with HIV [1]. The annual incidence of new infections has gradually declined, mainly due to
improved treatment and prevention strategies, including the widespread use of pre-exposure prophylaxis
(PrEP) [2]. The burden of HIV is evident in substantial healthcare costs and the impact on quality of life,
with lifetime medical expenses for an individual with HIV estimated to exceed $300,000 [3]. The stigma
associated with HIV can lead to social isolation and mental health issues, further exacerbating the burden
[4,5].

PrEP has been transformative in HIV prevention, offering a highly effective method for reducing the risk of
HIV acquisition among high-risk populations such as men who have sex with men and American African
racial groups [6-8]. PrEP involves the daily use of antiretroviral medications by individuals who are HIV-
negative but at high risk of infection [6]. By maintaining undetectable levels of HIV in the blood, PrEP is a
crucial tool in the strategy to end the HIV epidemic. However, the effectiveness of PrEP and the rates of
achieving viral suppression, defined as maintaining an HIV viral load of less than 200 copies per milliliter,
vary across different demographic groups, reflecting disparities in healthcare access and outcomes.
Achieving viral suppression improves health outcomes and reduces the likelihood of HIV transmission [6,7].

Despite effective treatments and prevention methods, significant disparities in PrEP utilization and viral
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suppression rates persist across age, gender, race, and ethnicity [8]. These disparities are influenced by
factors such as socioeconomic status, access to healthcare, and cultural barriers [8]. For instance, men who
have sex with men are more likely to use PrEP compared to other risk groups. Racial and ethnic minorities
often experience lower rates of PrEP utilization and viral suppression, attributed to systemic inequalities in
healthcare access and resources [7-9]. Age-related disparities also impact PrEP and viral suppression
outcomes, with younger individuals facing unique challenges and older adults encountering different
barriers. Understanding these differences is crucial for developing targeted interventions [9].

The Ending the HIV Epidemic (EHE) initiative aims to reduce new HIV infections by 75% by 2025 and 90% by
2030, focusing on improving access to prevention and treatment, enhancing data collection, and addressing
health disparities [5]. America’s HIV Epidemic Analysis Dashboard (AHEAD) is a vital resource for
addressing these disparities. Developed to support the EHE initiative and align with the national HIV
strategy, AHEAD provides comprehensive data on HIV prevention, care, and treatment indicators, including
PrEP utilization and viral suppression rates [10]. This study leverages AHEAD's data to analyze disparities in
PrEP uptake and viral suppression across various demographic factors, including age, gender, race, and
ethnicity.

Materials And Methods
Study design and population
This cross-sectional analysis examines data spanning from 2017 to 2022. The study focuses on disparities in
PrEP uptake and viral suppression among different age groups, genders, and racial/ethnic groups. The
population of interest includes individuals diagnosed with HIV who are either on PrEP or achieving viral
suppression, with fewer than 200 copies of HIV per milliliter of blood.

Data source and description
This study analyzes disparities in HIV PrEP and viral suppression using data from the AHEAD. It is a
comprehensive tool designed to support and track progress toward the EHE initiative in the United States
and aligns with the national HIV/AIDS strategy. It provides a robust platform for monitoring key indicators
of HIV care and prevention across various demographics [10].

Data extraction, variables, and data analysis
PrEP Uptake

The percentage of individuals prescribed PrEP relative to those with indications for PrEP was analyzed
across different demographics.

Viral Suppression

It is defined as the percentage of people living with diagnosed HIV infection in a given year who have an
amount of HIV less than 200 copies per milliliter of blood.

Demographic Variables

These include age group (13-24, 25-34, 35-44, 45-54, 55-64, 65+), gender (male, female, transgender), and
race/ethnicity (American Indian/Alaska Native, Asian, Black/African American, Hispanic/Latino, Native
Hawaiian/Other Pacific Islander, White, multiracial).

Quantitative Analysis

Quantitative analysis was performed to assess trends over time and identify disparities. Descriptive
statistics were used to summarize PrEP utilization and viral suppression rates across different demographic
groups. One-way analysis of variance (ANOVA) was conducted with the objective of evaluating the
differences between groups. Trend analysis assessed changes over the years, focusing on improving or
declining PrEP uptake and viral suppression rates. For this study, data extraction was performed
using Statistical Analysis System (SAS) 9.4 software (SAS Institute Inc., Cary, United States), even as the data
analysis was carried out using SAS 9.4 and R v.3.5.0 software (R Foundation for Statistical Computing,
Vienna, Austria).

Ethical considerations
This data was extracted from publicly available primary data. Ethical approval is not required for publicly
available data. All data from the source were anonymized, and no direct patient identifiers were accessed or
reported.
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Results
Trends and disparities in HIV PrEP uptake
The analysis of disparities in HIV PrEP and viral suppression reveals significant trends and variations
presented in Table 1. Between 2017 and 2022, the estimated percentage of individuals prescribed PrEP,
relative to those with PrEP indications, increased substantially from 13.20% (n=161,185) to 36% (n=437,425).
Despite these gains, the current PrEP uptake remains well below the 50% goals set for 2025 and 2030.
Moreover, gender disparities remain prominent, with PrEP prescription rates for males rising from 15.10% in
2017 to 40.90% in 2022, compared to an increase for females from 5% (n=8059) to 14.40% (n=62,989). This
disparity highlights a continued need to address gender-based differences in PrEP uptake. Age-related
differences are also notable. Individuals aged 13-24 saw an increase in PrEP prescriptions from 7.70%
(n=12,411) to 23.50% (n=102,795), while those aged 25-34 and 35-44 exhibited more substantial increases,
reaching 39.60% (n=173,220) and 45.60% (n=199,466), respectively, by 2022. Based on the above data, one
may derive important information regarding the age-related trends in PrEP uptake and the public health
implications of trends. For instance, the data analysis has indicated a clear and comprehensible trend of
increasing use of PrEP across different age groups, with individuals aged 24-44 years leading in the
proportion of PrEP users. Nevertheless, the increase in PrEP use among younger persons aged 13-24 years,
despite being significant, is still lagging behind the PrEP use rates observed in older cohorts. The public
health implication of this finding is that the observed trends indicate that despite the increased use and
awareness of PrEP in younger populations, there is still a need for more targeted interventions to enhance
uptake in the population cohorts, owing to the elevated risk of HIV infection in younger populations.
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National data for PrEP coverage 2017 2018 2019 2020 2021 2022

Estimated number of people prescribed
PrEP

161,185 221,026 275,794 301,324 366,359 437,425

Percentage 13.20% 18.20% 22.70% 24.80% 30.10% 36%

National, Male (sex)
24,339
(15.10%)

45,752
(20.70%)

70,879
(25.70%)

84,672
(28.10%)

125,295
(34.20%)

178,907
(40.90%)

National, Female (sex) 8059 (5%) 15,472 (7%)
25,649
(9.30%)

31,338
(10.40%)

45,429
(12.40%)

62,989
(14.40%)

National, 13-24
12,411
(7.70%)

26,744
(12.10%)

41,369 (15%)
47,007
(15.60%)

71,440
(19.50%)

102,795
(23.50%)

National, 25-34
24,500
(15.20)

45,752
(20.70%)

71,706 (26%)
82,864
(27.50%)

123,829
(33.80%)

173,220
(39.60%)

National, 35-44
26,273
(16.30%)

47,521
(21.50%)

73,913
(26.80%)

91,301
(30.30%)

136,286
(37.20%)

199,466
(45.60%)

National, 45-54 22,566 (14%)
40,448
(18.30%)

59,572
(21.60%)

71,112
(23.60%)

97,451
(26.60%)

134,727
(30.80%)

National, 55-64 - - - - - -

National, 65+ - - - - - -

National, American Indian/Alaska
Native

- - - - - -

National, Asian - - - - - -

National, Black/African American
6,931
(4.30%)

- - - - -

National, Hispanic/Latino
12,411
(7.70%)

- - - - -

National, Native Hawaiian/Other Pacific
Islander

- - - - - -

National, White
57,221
(35.50%)

- - - - -

National, Multiracial - - - - - -

TABLE 1: National data for PrEP coverage based on sociodemographic variables
PrEP: Pre-exposure prophylaxis; -: Not available

Racial and ethnic disparities show varying trends. Data for Black/African American and Hispanic/Latino
populations was reported only in 2017, with 4.30% (n=6,931) and 7.70% (n=12,411) of these groups
prescribed PrEP, respectively. For White individuals, PrEP uptake was notably higher at 35.50% (n=57,221).
However, data for other racial and ethnic groups, including Asian, Native Hawaiian/Other Pacific Islander,
and American Indian/Alaska Native, was not reported, indicating a gap in data collection and analysis.
Overall, the data underscores progress in PrEP uptake but also highlights persistent disparities by gender,
age, and race/ethnicity that need continued attention to ensure equitable access and adherence across all
demographics.

Trends in viral suppression rates among people with HIV
From 2017 to 2022, the percentage of people with HIV achieving viral suppression increased from 63.10% to
65.10%, and the total number of individuals with viral suppression grew from 538,414 to 663,121. Despite
these gains, the current suppression rate remains well below the 95% goals for 2025 and 2030. Continued
efforts are needed to reach these targets and ensure broader, more effective treatment access and adherence.
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Gender-based trends in viral suppression rates among people with HIV
From 2017 to 2022, the percentage of individuals with HIV achieving viral suppression showed notable
trends across different demographics (Figure 1). The viral suppression rate for males increased slightly from
63.80% in 2017 to 65.60% in 2022. Females experienced a similar trend, increasing from 61.10% to 63.50%
over the same period. Transgender women showed a consistent improvement in viral suppression rates,
rising from 63.20% in 2017 to 66.60% in 2022. Transgender males also exhibited a significant increase, with
rates climbing from 62.50% to 73.70%. Additionally, individuals with additional gender identities (AGI) had
the highest rate of viral suppression, increasing from 63% in 2017 to 74.90% in 2022. The trends indicate
overall progress in viral suppression among all groups, though disparities persist.

FIGURE 1: Viral suppression rates based on gender
HIV: Human immunodeficiency virus

Age-based trends in viral suppression rates among people with HIV
From 2017 to 2022, the percentage of people with HIV achieving viral suppression varied across age groups
(Figure 2). The youngest age group (13-24 years) increased from 57.10% in 2017 to 65.60% in 2022.
Individuals aged 25-34 showed a more modest rise from 58.50% to 63.10% over the same period. Viral
suppression rates for those aged 35-44 increased from 60.60% to 63.40%. The 45-54 age group exhibited a
higher rate, starting at 65.10% and slightly decreasing to 65.20% by 2022. Data for individuals aged 55-64
became available in 2018, showing an increase from 68.20% in 2018 to 68.10% in 2022, with a slight
fluctuation in between. The oldest group (65+) had a variable but overall steady suppression rate, beginning
at 63.60% in 2018 and ending at 63.70% in 2022. These trends reflect overall improvements in viral
suppression across all age groups, with some fluctuations indicating areas for targeted intervention.
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FIGURE 2: Viral suppression rates based on age groups
HIV: Human immunodeficiency virus

Mode of HIV transmission trends in viral suppression rates
From 2017 to 2022, the percentage of people with HIV achieving viral suppression varied by mode of
transmission (Figure 3). Individuals with HIV acquired through male-to-male sexual contact exhibited the
highest suppression rates, rising from 66.10% in 2017 to 67.90% in 2022. This group consistently showed the
highest levels of viral suppression throughout the period. Conversely, those with HIV from injection drug
use had the lowest suppression rates, starting at 54.90% and decreasing slightly to 54.80% by 2022.
Similarly, a marginal increase in viral suppression was reported in individuals with HIV through both male-
to-male sexual contact and injection drug use from a rate of 63.50% in 2017 to 64.90% in 2022. For
heterosexual contact, viral suppression rates improved from 60.90% in 2017 to 63.20% in 2022. Individuals
with HIV acquired through other modes of transmission showed an increase from 52.90% to 56.90% over the
same period.

FIGURE 3: Mode of transmission in viral suppression rates
HIV: Human immunodeficiency virus
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Racial and ethnic disparities in viral suppression rates among people
with HIV
From 2017 to 2022, viral suppression rates among people with HIV varied significantly across racial and
ethnic groups (Figure 4). White individuals exhibited the lowest suppression rates, starting at 70% in 2017
and reaching 70.80% by 2022. On the other hand, multiracial individuals showed a high suppression rate,
starting from 70% in 2017 and increasing to 72.20% in 2022. The Asian individuals also demonstrated
relatively high rates, starting at 68.70% in 2017 and reaching a suppression rate of 69.40% in 2022. The
Black/African American population presented the highest suppression rates among the reported groups,
beginning at 57.70% in 2017 and increasing to 60.50% in 2022. Still, American Indian/Alaska Native
individuals had a higher suppression rate that increased from 63% in 2017 to 65% in 2022, similar to the
Hispanic/Latino individuals who showed significant improvement, with rates rising from 62.50% in 2017 to
64.30% in 2022. Native Hawaiian/Other Pacific Islander rates fluctuated significantly, from 65% in 2017 to
63.80% in 2022.

FIGURE 4: Racial and ethnic disparities in viral suppression rates
HIV: Human immunodeficiency virus

Discussion
This study provides a comprehensive analysis of disparities in HIV PrEP utilization and viral suppression
rates, shedding light on areas of progress and persistent challenges. The findings align with and extend
previous research, offering insights into how demographic factors influence PrEP uptake and viral
suppression outcomes. Moreover, the marked increase in PrEP prescriptions from 13.20% to 36% of those
eligible, alongside the rise in the number of prescriptions from 161,185 to 437,425, is a positive
development. This trend reflects broader efforts to expand access to HIV prevention tools and is consistent
with previous studies documenting increased PrEP uptake due to enhanced awareness and accessibility [11-
14]. For instance, Sullivan et al. reported a substantial rise in PrEP use from 3.3/100,000 in 2012 to 36.7 in
2017, with an annual growth rate of 56% [11]. Similarly, targeted public health campaigns and expanded
insurance coverage have driven this increase [12-14]. Despite this progress, PrEP uptake remains suboptimal
among certain populations, underscoring ongoing barriers.

Our analysis reveals significant variations in PrEP utilization and viral suppression across age groups,
mirroring earlier studies. Individuals aged 13-24 demonstrated notably lower PrEP uptake than older groups.
This observation supports previous research highlighting barriers younger populations face, including
stigma, lack of awareness, and limited access to healthcare services [11,15]. While PrEP prescriptions have
increased in this age group over time, uptake remains lower than in older demographics, indicating
persistent challenges in reaching younger individuals with effective prevention strategies [15]. Conversely,
older age groups, particularly those aged 25-34 and 35-44, exhibited higher PrEP utilization and viral
suppression rates. This finding aligns with Sullivan et al.'s report of increased PrEP use among 25-34-year-
olds (estimated annual percentage change (EAPC): +61%) compared to older groups (EAPC: +52%) [11]. The
higher PrEP uptake in these groups likely reflects better healthcare access and a heightened perceived risk of
HIV, leading to more proactive engagement in preventive measures [16]. The lack of data for individuals
aged 55-64 in earlier years presents a limitation that future research should address.
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Gender disparities in PrEP utilization and viral suppression are evident in our study. Men, especially those
who have sex with men, showed higher PrEP prescription rates compared to women. This disparity aligns
with previous studies, which reported higher growth rates of PrEP use among men (EAPC: +68%) compared
to women (EAPC: +5%) [8,9,11]. Lower PrEP utilization among women may be linked to gender-specific
barriers, including access issues, lower perceived risk of HIV, and social stigma [14,17]. Transgender
individuals also showed varied PrEP utilization rates, with transgender men experiencing significant
increases over time. This trend is consistent with Ogunbajo et al.'s findings of growing awareness and access
to PrEP among transgender populations [18]. However, the limited data on transgender individuals and
additional gender identities highlights a gap in research, indicating a need for more inclusive data
collection. Racial and ethnic disparities in PrEP utilization and viral suppression were pronounced in our
analysis. White individuals consistently showed higher PrEP utilization rates compared to Black/African
American and Hispanic/Latino individuals. This observation aligns with previous research identifying racial
disparities in PrEP access and adherence [19,20]. Sullivan et al. reported that despite overall increases, PrEP
use was inequitable by race, ethnicity, and sex, with the highest rates among White individuals and the
lowest among Black individuals [19]. Lower PrEP uptake among Black/African American and Hispanic/Latino
populations likely reflects systemic barriers, including socioeconomic challenges, limited healthcare access,
and cultural factors influencing health behaviors [20]. The absence of data for certain racial and ethnic
groups, such as American Indian/Alaska Native and Asian populations, underscores the need for more
comprehensive data collection to understand better and address disparities.

The modest increase in viral suppression rates from 63.10% to 65.10% suggests incremental progress in
treatment outcomes. Previous research has also noted gradual improvements in viral suppression rates
attributed to advancements in antiretroviral therapies and improved adherence strategies [21]. However, the
slower rate of increase in viral suppression compared to PrEP utilization may reflect challenges in treatment
adherence and access to care. Earlier studies have highlighted that achieving and maintaining viral
suppression can be impeded by factors such as healthcare access, socioeconomic status, and stigma [22]. For
example, the higher viral suppression rates among White individuals compared to Black/African American
and Hispanic/Latino individuals reflect disparities in healthcare access and treatment adherence. This
finding is consistent with previous research indicating that racial and ethnic minorities face barriers to
achieving optimal HIV treatment outcomes [23]. Addressing these disparities requires targeted interventions
to improve access to care and support adherence among underserved populations. While the increase in
PrEP utilization is promising, significant disparities persist across age, gender, race, and ethnicity. The
study highlights the need for continued efforts to enhance PrEP access and support for marginalized groups,
ensuring that all individuals at risk of HIV have equitable access to prevention and treatment resources.

Strengths and limitations of this study
This study utilizes the AHEAD National Database, a comprehensive tool that provides extensive data on
HIV-related indicators across various demographics. The analysis includes a broad range of variables,
including age, gender, and race/ethnicity, allowing for an in-depth examination of disparities in PrEP uptake
and viral suppression. The large sample size and longitudinal data enhance the reliability of trends over
time. The study is constrained by data availability, particularly for certain racial and ethnic groups, which
limits the ability to assess disparities fully. Additionally, while the database offers valuable insights, it may
not capture all PrEP utilization and viral suppression nuances, such as socio-economic factors or regional
differences. The lack of data for some variables in earlier years further complicates trend analysis and
interpretation.

Implications of the findings for public health and policy
Although PrEP use has significantly increased between 2017 and 2022, particularly in younger persons,
there is still a need for the implementation of targeted public health interventions as a means of increasing
awareness of the importance of PrEP in HIV prevention among different groups. Racially and
demographically appropriate public health interventions are recommended to ensure that the different
needs and hindrances experienced by different groups are aptly tackled as a means of increasing PrEP use.
For instance, interventions that include consideration of alternative PrEP provision strategies that include
telemedicine delivery of PrEP and pharmacy-based PrEP deliveries, carrying out gain-based stigma-
elimination campaigns, and enhancing the capacity for reimbursement for the PrEP medications are
recommended. Moreover, structural barriers affecting the access to PrEP medications by different racial and
demographic groups, including insurance coverage, costs, and availability of services should be addressed.
Implementation of these recommendations is important and relevant to the United States, given that they
will not only increase access to HIV medications and treatment, but will additionally address the existing
racial and demographic disparities observed with regard to access to important medications, including PrEP,
and treatment. Moreover, implementing the recommended public health interventions aimed at increasing
awareness and uptake of PrEP medications will aid in the reduction of HIV infection rates in the United
States.

Conclusions
This study highlights significant disparities in PrEP utilization and viral suppression across age, gender,
race, and ethnicity. While there has been progress in increasing PrEP uptake and achieving viral
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suppression, these disparities indicate a need for targeted interventions and continued efforts to ensure
equitable access to HIV prevention and care. Addressing these disparities is essential for achieving the goals
of the Ending the HIV Epidemic initiative and improving health outcomes for all individuals at risk for or
living with HIV. The alignment of these findings with previous research underscores the importance of
ongoing efforts to address health disparities and promote equitable HIV care.
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