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Abstract

Two HIV virologic control advances are in various stages of development, including long-acting anti-
retroviral therapy (ART) formulations and strategies aimed at sustained ART-free HIV control. Perceptions
of risks and benefits toward HIV virologic control strategies may be different based on an individual’s age
due to differing experiences of the impacts of the domestic HIV epidemic, altruistic attitudes toward
research participation, and general levels of engagement in health care. We examined preferences of HIV
virologic control strategies by age groups. In 2018, we conducted a nationwide, online cross-sectional survey
to examine differences in HIV virologic control strategies among a sample of people living with HIV who
were <50 and ‡50 years of age. From a total of 281 participants, 3 findings were noteworthy: (1) Participants
<50 years of age were more likely to be demotivated by perceived social risks (e.g., stigma, discrimination,
HIV disclosure, and fear of transmitting HIV during a treatment interruption), compared with those ‡50
years; (2) participants ‡50 years of age were more motivated by altruistic notions compared with those <50
years; and (3) we noted greater desirability of longer long-acting ART and new HIV cure-related strategies
among participants <50 years versus those ‡50 years. Our analysis provides a deeper understanding of
differences in perceptions among various age groups regarding desirable future ART characteristics, and
motivations and barriers to participating in HIV cure-related strategies. Our findings can help inform
community engagement and education, and assist researchers in tailoring study design and recruitment
efforts to major age groups.
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Introduction

Presently, over 30 antiretroviral medications have
been approved by the U.S. Food and Drug Administra-

tion (FDA) for treating HIV. These medications, mostly ad-
ministered as once per day single-pill oral regimens with high
potency and minimal toxicity, have resulted in near-normal
life expectancy for those in their 20s.1 HIV medications have
also averted nearly 9.5 million deaths due to AIDS and 7.9
million new HIV infections worldwide since the start of the

epidemic.2 Despite the life-saving benefits of antiretroviral
therapy (ART) and the availability of simplified regimens,
ART adherence remains suboptimal, adherence barriers
persist (such as substance use, pill fatigue, stigma, etc.), and
sustaining viral suppression remains a challenge.3

Two therapeutic advances that are in various stages of de-
velopment include long-acting ART formulations (including
injectables and implants).4,5 and strategies aimed at sustained
ART-free HIV control (such as immune-based strategies,
stem cell transplantations, gene editing approaches, latency
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reversing agents, and various combinations).6 Long-acting
formulations will simplify dosing, remove the need for daily
adherence, and address pill fatigue; however, the drawbacks
include the need for additional adherence to clinic visits and
sustained virologic suppression using oral ART before initi-
ating a long-acting formulation. There are currently no known
direct clinical benefits of participating in HIV cure-related
research and participants may experience adverse effects.7

Therefore, unlike the early days of the HIV epidemic when
people living with HIV (PLWH) joined trials in the hopes of
their survival, otherwise healthy PLWH are currently being
asked to take risks to advance HIV cure-related research
without any anticipation of direct clinical benefits.7–10

Importantly, there are numerous potential risks and in-
creasing number of HIV therapeutic options, which makes it
more important than ever to ascertain patient perspectives
regarding their willingness, motivations, barriers, and per-
ceptions of HIV virologic control strategies (including ther-
apeutic and cure-related strategies). We previously published
data on patient preferences and willingness to participate in
research regarding HIV virologic control strategies and the
risks they are willing to take.7,11,12 We published results on
sex/gender differences with regard to preferences12; how-
ever, there are limited data on preferences for HIV virologic
control strategies among various age groups. Perceptions of
potential risks and benefits toward HIV virologic control
strategies may be vastly different among age groups due to
differing experiences of the impacts of the domestic HIV
epidemic, altruistic attitudes toward participation, and gen-
eral levels of engagement in health care. Therefore, our ob-
jective was to understand how preferences, attitudes, barriers,
and willingness to participate may vary by age groups; an
understanding that can inform community engagement and
assist researchers in their study designs and recruitment ef-
forts to advance the field of HIV therapeutics.

Methods

Between May and August 2018, we conducted a nation-
wide, online cross-sectional survey via Qualtrics (Provo, UT)
to examine differences in preferences, motivators, and de-
motivators to participation in research regarding HIV cure-
related strategies among a sample of PLWH who were <50
and ‡50 years of age. Additionally, we examined scenarios
and tradeoffs of choosing a new HIV virologic control strat-
egy over standard daily ART. The U.S. Department of Human
and Health Services defines older adults living with HIV as 50
years or older.13 We chose the age cutoff of 50 given growing
data regarding the aging population of PLWH having differ-
ing physical, mental, and social needs.14,15 For enhanced ease
of interpretation of results, we refer to those <50 as ‘‘youn-
ger’’ and those ‡50 as ‘‘older’’ age groups.

Survey items were developed in collaboration with com-
munity members and extensively piloted as further detailed in
a prior publication.12 Individuals who were ‡18 years of age,
living with HIV, willing to provide their opinion on HIV
virologic control research strategies, and living in the United
States or its territories were included. Participants were re-
cruited via a convenience sample of PLWH who had sub-
scribed to HIV treatment and cure listservs [such as immune-
based therapy, the Martin Delaney Collaboratories Toward an
HIV Cure Community Advisory Boards, the AIDS Clinical

Trials Group (ACTG), AIDS Treatment Activists Coalition
(ATAC), Body, POZ, Forum for Collaborative Research,
Well Project, and Positive Women’s Network-USA]. One in
10 participants was randomly chosen to receive a $20 USD
Visa� gift card. The survey was approved by The University
of North Carolina at Chapel Hill Non-Biomedical IRB.

Measures

Participant characteristics. These characteristics in-
cluded demographics (age, sex/gender, race/ethnicity, U.S.
region of residence, highest education completed, yearly
household income, and marital status) and history with and
interest in participation in research regarding HIV virologic
control strategies.

Motivators and barriers to participating in HIV cure-related
research. Participants chose the extent to which various
factors would prevent them from participating or motivate
them to participate in HIV cure-related research. Responses
were categorized to three options, including (1) ‘‘not at all or
some extent/degree,’’ (2) ‘‘moderate extent/degree,’’ or (3)
‘‘great or very great extent/degree.’’ Barriers to participation
in HIV cure-related research included 18 potential personal
health risks and burdens (such as dementia, pain, drug re-
sistance, etc.) and 7 potential social risks (such as financial
risks, stigma or discrimination, loss of confidentiality, etc.).
Motivators included 12 potential social, psychological, and
emotional factors (such as feeling good contributing to HIV
cure-related research, feeling good helping future PLWH,
etc.) and 4 social factors (such as financial compensation,
support from family and friends, etc.).

Perceived improvements over current ART. Participants
rated 12 different potential outcomes of HIV cure-related
strategies over their current daily ART. Responses were
categorized to three options, including (1) ‘‘no or small im-
provement,’’ (2) ‘‘moderate improvement,’’ or (3) ‘‘large or
life-changing improvement’’ over current ART.

Scenario choices. Participants were asked about their
likelihood of choosing an HIV cure-related strategy over their
current daily ART under seven different hypothetical sce-
narios. They included a possibility of adverse effects, re-
quiring treatment interruption, need for increased laboratory
monitoring, and others. Response options were categorized to
three options, including (1) ‘‘not at all likely or somewhat
unlikely,’’ (2) ‘‘neither likely nor unlikely,’’ or (3) ‘‘moder-
ately or very likely’’ to choose an HIV cure-related scenario
over their current daily ART.

Acceptable tradeoffs. Participants were asked about how
bothersome five hypothetical tradeoffs of a new HIV cure-
related strategy would be compared to their current daily
ART. These tradeoffs included impact on mental health
status, changes to appearance, experience of mild to moder-
ate pain, etc. Responses were categorized to three options,
including (1) ‘‘not or somewhat bothered,’’ (2) ‘‘moderately
bothered,’’ or (3) ‘‘very bothered or unacceptable.’’

Choice between current daily ART, long-acting antiretroviral
medications, and HIV cure-related strategies. Participants



were asked to choose between either (1) daily ART; (2) in-
jectable or implantable antiretroviral medications that last 1
month, (3) injectable or implantable antiretroviral medica-
tions that last 2 months, (4) injectable or implantable anti-
retroviral medications that last 6 months; or (5) long-lasting
cure-related strategy as their preferred hypothetical virologic
control strategy.

Analysis. All measures were compared between those
<50 and ‡50 years of age. The proportions of the two age
groups were broken down by their responses to the categor-
ical measures. The differences in the proportions of the age
groups that responded to categorical measures with their
lowest values (e.g., ‘‘not at all or some extent/degree,’’ ‘‘no
or small improvement,’’ ‘‘not at all likely or somewhat un-
likely,’’ etc.) were tested for statistical significance. Like-
wise, the differences in the proportions of the age groups that
responded to categorical measures with their highest values
(e.g., ‘‘great or very great extent/degree,’’ ‘‘large or life-
changing improvement,’’ ‘‘moderately or very likely,’’ etc.)
were tested for statistical significance. Statistical significance
(all p < .05) was determined through chi-square tests. Based
on the sample size and exploratory nature of these analy-
ses, we also examined variables with p-value <.1 to identify
and assess these variables in future research. All analyses
were conducted using Stata (version 15; StataCorp, College
Station, TX).

Results

Participant characteristics

A total of 281 participants completed the survey and
identified their age (1 person did not provide their age and
was excluded from this analysis). The majority of partici-
pants were white (65%), cisgender men (64%), from the
South of the United States (45%), and with a 4-year college
degree or higher (50%). Participants were nearly evenly split
between the 2 age groups: 147 (52%) were in the younger age
group and 134 (48%) were in the older age group (Table 1).
The mean age among the younger age group was 37 years
[standard deviation (SD) = 7.9] and 58 (SD = 5.4) among
those in the older age group. Participants’ distribution be-
tween the two groups was balanced with regard to sex/gen-
der, ethnicity, U.S. region of residence, highest level of
formal education completed, and household income. How-
ever, among the younger age group, more participants were
African American (31%), more were single (56%), and fewer
were widowed (0%) compared with the older age group
(16%, 32%, and 10%, respectively) (Table 1).

Fewer participants in the younger age group had previ-
ously participated in HIV treatment and HIV cure-related
research versus those in the older age group (15% and 27%,
respectively) (Table 1). In both groups, the main reasons for
not participating in HIV cure-related research was not
knowing about these studies, followed by transportation
barriers of study distance and travel costs.

Motivators and barriers to participating in HIV
cure-related research

The top 3 reasons that would deter respondents from par-
ticipating in HIV cure-related research, in both age groups,

Table 1. Characteristics of Study Participants

Age ‡50
years

Age <50
years

N = 134 N = 147

Age, years
Mean (SD) 58 (5.4) 37 (7.9)
Median (IQR) 56 (54–62) 37 (30–44)

Age groups, years, n (%)
19–29 0 (0) 33 (23)
30–39 0 (0) 52 (35)
40–49 0 (0) 62 (42)
50–59 90 (67) 0 (0)
60–72 44 (33) 0 (0)

N = 133 N = 146

Sex assigned at birth, n (%)
Female 45 (34) 51 (35)
Male 88 (66) 95 (65)

N = 134 N = 147

Gender, n (%)
Cisgender woman 48 (36) 50 (34)
Cisgender man 85 (63) 94 (64)
Other 1 (1) 3 (2)

N = 133 N = 145

Race, n (%)
White or Caucasian 98 (74) 84 (58)
Black or African American 21 (16) 45 (31)
Other 14 (10) 16 (11)

N = 130 N = 141

Ethnicity, n (%)
Hispanic or Latinx 13 (10) 19 (13)
Not Hispanic or Latinx 112 (86) 114 (81)
Not sure/prefer not to answer 5 (4) 8 (6)

N = 134 N = 137

Region of residence, n (%)
Northeast 24 (18) 18 (13)
Midwest 18 (13) 14 (10)
South 51 (38) 72 (53)
West 41 (31) 33 (24)

N = 134 N = 146

Highest level of formal education completed, n (%)
Some high school, but no

diploma
4 (3) 5 (3)

High school diploma or GED 12 (9) 18 (12)
Some college, but no diploma 46 (34) 38 (26)
2- or 4-year college degree 44 (33) 49 (34)
Master’s/Professional

degree/Doctorate degree or
equivalent

28 (21) 36 (25)

(continued)



were developing dementia or problems thinking, lasting
physical pain or discomfort, and financial risks (Fig. 1). In
general, perceptions of social risks were more significantly
different between the two age groups when compared to risks
related to personal health, with those younger being more
demotivated by several social risks versus older participants.
Among the barriers to personal health, the possibility of not
being able to have children was a greater demotivator for
those in the younger compared with those in the older age
groups ( p < .01). Among social risks, younger participants
were more demotivated from participating in HIV cure-
related research due to the fear of transmitting HIV to others
when being off their ART during the study ( p < .05), greater
risk of arrest or prosecution ( p < .01), and being recognized
as someone living with HIV ( p < .05). Other possible deter-
ring risks that were marginally statistically significant
( p < .1) were the virus becoming resistant to ART, the pos-
sibility of having their HIV serostatus disclosed or breach in
confidentiality, and facing stigma or discrimination. More of
the older participants were not as deterred by financial risks
(e.g., losing health insurance) ( p < .1), developing dementia
or problems thinking, and need to delay having children as
people in the younger age group (Fig. 1).

Altruistic reasons, such as feeling good contributing to
HIV cure-related research and helping future people with
HIV were marginally statistically significantly greater moti-
vators for being willing to participate in HIV cure-related
research for those in the older compared with those in the
younger age groups ( p < .1). Being treated as a special kind of
patient (i.e., receiving more attention from clinical staff) was
a marginally statistically significantly greater motivator for
the younger age group than the older age group ( p < .1). The
older age group was marginally statistically significantly less
motivated by having regular access to a study nurse than the
younger age group ( p < .1) (Fig. 2). Being compensated for
participating in HIV cure-related research was a significantly
greater motivator for younger versus older age groups
( p < .05). Additionally, receiving support from family and
friends, and being offered a full meal at the study site, were
marginally statistically significantly greater motivators for
those younger compared with older age groups ( p < .1).

Table 1. (Continued)

Age ‡50
years

Age <50
years

N = 103 N = 117

Yearly household income, n (%)
Less than $15,000 21 (20) 20 (17)
$15,000 to $25,000 15 (15) 13 (11)
$25,001 to $50,000 24 (23) 32 (27)
$50,001 to $75,000 11 (11) 13 (11)
More than $75,000 31 (30) 30 (26)
Prefer not to answer 1 (1) 9 (8)

N = 103 N = 117

Marital status, n (%)
Single or never married 33 (32) 65 (56)
Married or living with partner 36 (35) 31 (26)
Separated or divorced 21 (20) 17 (15)
Widowed 10 (10) 0 (0)
Other 3 (3) 4 (3)

N = 133 N = 144

Ever volunteered for a study to test safety or efficacy of an
ART drug or related drug, n (%)
Yes 36 (27) 21 (15)
No 94 (71) 121 (84)
Don’t know 3 (2) 2 (1)

N = 133 N = 144

Ever volunteered for a medical study respondent believed to
be an HIV cure study, n (%)
Yes 20 (15) 8 (6)
No 110 (83) 133 (92)
Don’t know 3 (2) 3 (2)

N = 110 N = 132

Reasons why the respondents did not participate in HIV cure
studies, n (%)
Did not know about them 69 (63) 104 (79)
Study site too far away/did

not compensate for travel
costs

22 (20) 18 (14)

Did not qualify for them 20 (18) 18 (14)
Frightened because it would

stop HIV medications for
some period of time

17 (15) 16 (12)

Frightened of side effects or
negative health effects

12 (11) 12 (9)

Could not get away from
work

7 (6) 9 (7)

Required too much time away
from regular routine

8 (7) 4 (3)

Regular health provider
recommended that I not
participate

6 (5) 5 (4)

Friend or family member said
that I shouldn’t participate

2 (2) 2 (2)

(continued)

Table 1. (Continued)

Age ‡50
years

Age <50
years

Study did not cover
childcare/family care costs
involved in participation

0 (0) 1 (1)

Other 12 (11) 10 (8)

N = 133 N = 144

Currently in a study respondent believes to be an HIV cure
study, n (%)
Yes 3 (2) 5 (4)
No 129 (97) 137 (95)
Don’t know 1 (1) 2 (1)

ART, antiretroviral therapy; GED, General Educational Devel-
opment; IQR, interquartile range; SD, standard deviation.



Perceived improvements over current ART

When asked about perceived improvements that a future
HIV cure-related strategy may have over current ART
(Fig. 3), the younger age group noted feeling that they could
plan for a better future, not feeling required to disclose their
HIV serostatus to others, not feeling stigma from society, not
feeling guilty or ashamed of having HIV, not feeling stigma
from family, partner, or friends (all p < .01), and no longer
thinking so much about sickness or dying ( p < .05) as large or
life-changing improvements statistically significantly more
than those in the older age group. More of those in the
younger age group considered potential benefits related to
their immune system controlling the virus to prevent sickness
to be of little significance ( p < .05) compared with those in
the older age group. More of those in the older age group

considered spending less on health care or worrying less
about losing health care as not substantial ( p < .05) than those
in the younger age group (Fig. 3).

Scenario choices

Among the seven scenarios under which participants
would choose a new HIV cure-related strategy over standard
daily ART (Fig. 4), compared with those in the older age
group, participants in the younger age group were statistically
significantly more unlikely or somewhat unlikely to choose
an HIV cure-related strategy if it meant an increase in risk of
health problems, such as cancer, despite never having to take
daily ART again ( p < .01). A very small increase in the
chance of passing HIV on to a sexual partner was also

FIG. 1. Extent to which
risk factors are likely to stop
respondent from participat-
ing in an HIV cure-related
study, by age group.



marginally associated with being less likely to choose a new
HIV cure-related strategy among those in the younger age
group compared with those in the older age group ( p < .1)
(Fig. 4).

Acceptable tradeoffs

When asked about the level of bother related to various
hypothetical tradeoffs of a new HIV cure-related strategy
over their current oral daily ART (Fig. 5), participants in both
age groups chose impacts on mental health status and modest
temporary changes to appearance as the top factors that they
would be most bothered by or that would be unacceptable to
them. There were no statistically significant differences be-
tween the younger and the older age groups in their percep-
tions of tradeoffs (Fig. 5).

Choice between current daily ART, long-acting
antiretroviral medications, and HIV
cure-related strategies

When asked about choosing between their current oral
daily ART (Fig. 6), a long-acting antiretroviral option, or a
new experimental HIV cure-related strategy, those in the

older age group were significantly more likely to prefer a
version of a currently available ART in an injectable or im-
plantable form that would last 1 or 2 months compared with
the younger age group ( p < .05). Inversely, participants in the
younger age group were statistically significantly more likely
to choose an injectable or implantable form of antiretroviral
medications that would last at least 6 months or try a new
cure-related strategy about which is less is known in com-
parison with those in the older age group ( p < .01) (Fig. 6).

Discussion

This analysis provides a deeper understanding of differ-
ences in perceptions among those in the younger age group
(i.e., <50 years) compared with those in the older age group
(i.e., ‡50 years) regarding motivators and barriers to par-
ticipating in HIV cure-related research, improvements of
future cure-related strategies over oral daily ART, and de-
sirable future product characteristics for HIV virologic con-
trol strategies. Our results extend the HIV virologic control
social science knowledge base and provide information to
researchers to better align product development with end user
perspectives.16,17 We describe three central findings here.

FIG. 2. Degree by which
factors increase respondents’
willingness to participate in
an HIV cure-related study,
by age group.



First, younger participants were more likely to be demo-
tivated by perceived social risks (e.g., stigma, discrimination,
and HIV disclosure), compared with older participants. This
is not necessarily surprising as older PLWH may have de-
veloped stigma mitigating strategies over their lifespans, and

had more opportunities to disclose their HIV status, com-
pared with younger PLWH. Future HIV therapeutic and cure-
related research must be attentive to concerns of younger
participants who may continue to be faced with social risks
associated with living with HIV.

FIG. 3. Improvement over
current daily ART strategy
offered by a promising fu-
ture HIV cure-related strategy,
by age group. ART, anti-
retroviral therapy.

FIG. 4. Likelihood of
choosing a new HIV cure-
related strategy over standard
daily ART under different
scenarios, by age group.



Second, older participants were marginally more moti-
vated by altruistic notions compared with those in the
younger age group, who were more motivated by compen-
sation, and support from family and friends or being treated
as a special kind of patient. Altruism is defined as unselfish
concern for the welfare of others,18 and has been shown to not
be the sole factor but an important factor in a person’s
decision-making process.19 Given the history of HIV over the
past 40 years, older participants may be more familiar with
the activism surrounding expanding new HIV treatment op-
tions, whereas those who were younger may have different
lived experiences with HIV, family support, or desires re-
garding special treatment. Recruitment and engagement of
younger participants in HIV research may require more in-
vestment as they may not have had the chance to develop
HIV-specific altruism, have competing professional or life
needs that are different from those in the older age group.
Given that HIV-specific altruism has been central to the de-

velopment of many advancements in the field of HIV thera-
peutics and has been described as a reason to participate in
HIV virologic control research,7,20–22 it is critical for re-
searchers to galvanize support from the next generation of
research participants in ways that best fit their needs while
catering to their altruistic intentions.

Lastly, there was a greater desirability among younger
participants for longer long-acting antiretroviral regimens
(which would last at least 6 months) or new cure-related
strategies compared with the older age group. These data are
consistent with a previous cross-sectional survey conducted
among 303 youth living with HIV in the United States
showing high enthusiasm for emerging long-acting treatment
strategies over daily oral ART.23 Our data show that PLWH
in the younger age group, versus those in the older age group,
were more likely to choose a treatment that is less familiar,
and perhaps, riskier over daily ART. Given unknown adverse
effects of these long-acting antiretroviral regimens, older

FIG. 5. Acceptability of
factors under a new HIV
cure-related strategy com-
pared to experiences with
standard daily ART, by age
group.

FIG. 6. Choice between
current standard daily ART
versus long-acting anti-
retroviral medications versus
new experimental HIV cure-
related strategy, by age
group.



PLWH may be making more personal decisions regarding the
amount of risk they are willing to tolerate with regard to HIV
treatment regimens, despite their willingness to participate in
new HIV cure-related research in general. Much like research
on contraceptives, what is clear is that a variety of HIV
treatment options will be needed to meet the preferences,
needs, and desires of diverse PLWH.

There were also exploratory results worth noting; although
more robust research is needed to more carefully expand
upon these results. First, participants in the younger age
group were more concerned with any reproductive risks or
delaying reproduction. However, there were more younger
participants who did not consider a strengthened immune
system controlling the virus under a cure-related strategy to
be a significant improvement over their current ART com-
pared with older participants. This may be due to the fact that
they have benefited from newer ART and been diagnosed
earlier after seroconversion due to expansion of HIV testing
programs compared with older participants. Overall, new
paradigms may be needed to engage younger participants in
HIV virologic control research, as this is a research priority of
the National Institutes of Health (NIH), pharmaceutical in-
dustries, and private foundations.

Our study has several notable limitations. Our relatively
small sample of participants were English-speaking and had
access to various HIV treatment and cure listservs; therefore,
our results may not be generalizable to all PLWH. Ad-
ditionally, owing to our relatively small sample size, we were
unable to examine our findings in smaller subdivisions of
participants (e.g., based on deciles of age, racial/ethnic
groups, or other demographic variables). The survey used
hypothetical questions and relied on self-report; therefore, it
is prone to hypothetical and recall biases. Additionally, the
survey items have been used in other studies; however, have
not been validated. Therefore, in future research, we will
examine these items in larger and more diverse populations to
examine the external validity of our findings. Similar re-
search will also be needed in resource-limited settings
worldwide where the need for virologic control strategies
may be greatest. Despite these limitations, we believe that our
study can help inform community engagement and educa-
tion, and assist researchers in tailoring study design, re-
cruitment, and retention efforts to various age groups.

Conclusion

Prior studies have examined the perceptions of key
stakeholders on the risks and benefits of HIV virologic con-
trol research24–26; however, few have explored differences in
willingness to participate in this research among different age
groups. While biomedical ethicists recognize the validity of
differing motivations for participation in clinical research,
attention is increasingly being focused on altruistic attitudes
as a justification for increased risk. Given the difference in
expressed altruism by those in the older age group, re-
searchers should consider how these individuals may differ
from younger individuals in their assessment of acceptable
risks and correspondingly adapt materials and processes to
ensure their informed and ethical participation.

As this field of research continues to grow and innovate27

and as PLWH continue to age28 and become ineligible for
participation in virologic control studies (which usually ex-

clude people >65–70 years of age), younger individuals will
be at the forefront of decision making on HIV virologic
control research. Therefore, it is imperative to examine dif-
ferences of attitudes of various age groups who may have had
differing experiences of the impacts of the HIV epidemic,
altruistic attitudes toward participation, and general levels of
engagement in health care, and who may perceive clinical
and social risks and benefits of this emerging field of research
differently.
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