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EXERPT FROM https://www.positivelyaware.com/articles/activists  

There are serious challenges ahead for people aging with HIV who have a potentially high number of 
comorbidities, and heightened risks of serious complications and disabilities—but our health care and social 
services systems are not prepared to respond to the more complex needs of people living with HIV (PLWH) as we 
age. Our goal is to explore how to build resiliency in ourselves, in our health care, and in our community. 

One way to build resiliency is through community building, mobilization, and activism, so we sought input on 
what should be done from three activists working in this space: Jules Levin of the National AIDS Treatment 
Advocacy Project (NATAP), … 

Each of these activists are contributing in their own way to raise the profile of the unmet needs of OAWH. 
Nevertheless, as Jules says, the larger community of people living with HIV need to hold our community-based 
and advocacy organizations accountable. They need to engage in activism for OAWH in a much more 
substantive and effective way. In “Addressing the needs of older adults living with HIV,” Stephen Karpiak makes 
some recommendations for HIV-service organizations to provide more relevant and useful services, and to 
represent our agenda to the national policy makers. 
 

  

Jules Levin 
National AIDS Treatment Advocacy Project (NATAP) 
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Jules Levin is the most tenacious AIDS activist one could ever hope to meet. We met in the early ’90s, when he 
was just learning about treatment—before the advent of effective antiretroviral therapy (ART). There is arguably 
no one more knowledgeable about HIV and treatment literature than Jules. However, he is frustrated by what he 
sees as the lack of engagement on the part of the community and research establishment to respond to the 
needs of older adults living with HIV (OAWH). The following is a compilation of a number of statements Jules has 
made publicly and in online discussions about HIV and aging. 

“It’s the number one problem that’s getting no attention. Everybody’s talking about ‘cure’ and ‘PrEP,’ and they’re 
all-important—but no one’s paying attention to aging. 

“I’ve been working on the aging problem for more than 15 years. Well, it’s 15 years later now and so everyone’s 
older, and a lot of older people with HIV don’t even realize what’s going on. Every comorbidity is worse in people 
aging with HIV.” 

� We have more comorbidities (three to eight on average) compared to HIV-negative people the same age. 
� We have fifty percent more heart disease (cardiovascular disease, myocardial infarctions, and stroke rates 

are much greater among people living with HIV). 
� We have higher rates of death from stroke. 
� We have a much greater prevalence of kidney disease. 
� HIV-positive people are at greater risk for fatty liver/non-alcoholic hepatic steatosis (NASH) as we have all 

the risk factors: diabetes, heart disease, lipid abnormalities, hypertension, metabolic abnormalities—it’s 
estimated NASH will one day be the greatest cause for liver transplantation. 

� We have twice the rate of osteoporosis, fractures, and falls. 
� Women aging with HIV face more health challenges than men. 
� Depression, anxiety, and insomnia are three to seven times higher among OAWH. 
� We have a greater burden of polypharmacy, more disability, more cognitive impairment, and a loss of 

daily independent functioning. 
� A recent study from London reported that 77% of deaths among PLWH were due to comorbidities—AIDS-

related conditions were the cause of death in only 15–25% of deaths. 

There are only two HIV and aging/geriatric clinics in the U.S.—at Cornell and the University of California–San 
Francisco—but the problem extends far beyond those two clinics. Jules says we need clinics everywhere that 
provide special support services for OAWH and that offer better education for clinicians and expanded broader 
research. 

Many people who are stuck in overwhelmed HIV clinics do not get the attention they deserve. One study last year 
found that 50% of OAWH in Washington, D.C. did not get treatment for comorbidities. In New York City, a 
significant number of OAWH are already homebound, depressed, and socially isolated. They do not have the 
wherewithal to seek out expensive treatments—which may or may not work. 

Jules explains that special care and better coordination are vital to ensure that patients see the specialists they 
need and receive necessary treatment and services. These include better patient contact and follow-up, detailed 
in-depth attention, homecare, food shopping, and household maintenance. “We need to address social isolation 
and the fact that many are emotionally and physically impaired. With increasing disability, the need will also 
increase for housing and institutionalizing of those who are unable to care for themselves at home. Integral to 
the HIV epidemic is a population who are often living alone—having lost friends and family, unlike the HIV-
negative general population, who are more likely to have family and children to assist who can care for them as 
they age.” As he points out, many OAWH do not have this. 
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Jules says that some older patients are so cognitively impaired they are unable to stay in follow-up; they don’t 
even recall what their specialists recommended. Moreover, their primary care provider does not have the time to 
address this either—which is why he says we need extended visit times, care coordination, and special support 
services. 

Jules feels that the large community-based AIDS service organizations in major U.S. cities and Washington, D.C. 
policy groups have done little to influence federal or local officials to address these needs. 

He points to the work being done in Europe, where the community has formed an aging coalition and meetings 
have been held across the continent to influence government officials. “The European AIDS Treatment Group 
(EATG) and many other advocates are leading this movement, but there is nothing like this in the U.S.,” says Jules. 

As determined and tireless as Jules is, he can’t affect these policy changes on his own. His call to action needs an 
engaged community response. We asked Jules what we need to do. 

“Please tell U.S. government officials and advocates that we need to better address this ‘new’ HIV epidemic.” 

� We need special support services for those aging who need them in their clinics. 
� We need more education for clinicians regarding prevention, care and treatment for key comorbid 

diseases including heart disease; brain, neurologic and cognitive impairment; and depression and social 
isolation—reaching out to the homebound. 

� We need broader and expanded research, including more patient-focused research. NIAID [National 
Institute on Allergy and Infectious Diseases] priorities list aging/comorbidities in the top five, but this is a 
red herring. In reality NIAID and OAR [Office of AIDS Research] have made it clear to researchers that 
funding is severely limited in this field. Many study funding requests are denied. Requests to NIAID, the 
Department of Health and Human Services, and OAR to begin addressing these problems are ignored. 
Long-term care and living plans are not even discussed. 
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Abstract

Over the past few decades, the life expectancy of people living with HIV has

markedly improved due to the advances in HIV diagnosis, linkage to care, and

treatment. However, with these advances, a new set of challenges has emerged

that must be addressed to ensure the long-term well-being of people living with

HIV. In this article, as part of a wider journal supplement, we explore the

unmet needs and challenges across the HIV continuum of care and re-define

what long-term success looks like to support the healthy ageing of all people

affected by HIV.

KEYWORD S

AIDS, antiretroviral therapy, health-related quality of life, HIV, person-centred health
systems, stigma, well-being

Globally, approximately 38 million people are living with
HIV, and an estimated 1.5 million new infections occur
each year [1]. This translates to 4000 new HIV infections
every day [1]. Despite a substantial reduction in the number

of new annual infections from a peak of 3.2 million in 1996
[1], the number of people living longer with HIV has been
increasing due to the successful scale-up of antiretroviral
therapy (ART) and subsequent gains in life expectancy [2].
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Since the discovery in the 1980s that HIV causes
AIDS, a global multidisciplinary effort has led to the
development of novel and effective HIV treatments and
preventive strategies [3–5]. This effort has resulted in
over 30 antiretroviral drugs being approved by regulatory
authorities [5] and has paved the way for a new era of
effective combination therapies [6]. ARTs can achieve
long-term treatment success by durably maintaining re-
ductions in viral load, often to undetectable levels [6],
offering people living with HIV the potential for im-
proved life expectancy approximating that of the general
population [7]. The development of such effective treat-
ments, alongside the ability to rapidly diagnose people
living with HIV, has transformed the HIV management
landscape and provided hope for those affected. As such,
HIV infection has become a chronic, medically manage-
able condition for most people who have access to ART
[8]. However, with these advancements, new challenges
have emerged that need to be addressed if the sustained
well-being of people living with HIV is to be achieved.

A substantial proportion of people living with HIV do
not consistently receive ART, despite programmes that
support global access to these medications [1]. As of
2021, it was estimated that 9.7 million people living with
HIV worldwide were not receiving ART [1]. The struc-
tural and societal barriers that persist across the HIV
continuum of care have continued to impede access,
uptake, and maintenance of ART and have thus affected
the ability of people living with HIV to achieve and sus-
tain undetectable viral loads [9]. Individuals who are
not receiving ART remain at higher risk of opportunistic
conditions and premature death than those benefitting
from ready access to ART [10]. To maintain and achieve
epidemic control, universal access to ART must become
the global standard for treating people living with HIV [11].

Among those with access to effective HIV therapies,
durable viral suppression, and the longevity it offers, has
meant that addressing new and perennial challenges to
well-being is now essential. Compared with the general
population, people living with HIV have a greater risk of
multimorbidity, including physical and mental health
conditions, which can impact their health-related quality
of life (HRQoL) [12]. Many conditions associated with
ageing, such as cardiovascular disease, fatty liver disease,
central nervous system disorders, fracture risk, and osteo-
porosis, are more common in people living with HIV
than in the general population [13, 14]. The synergistic
effects of ageing with HIV can promote progression to
states of frailty that reduce the HRQoL of people affected
by HIV [15]. As such, in addition to viraemic control,
the prevention and management of comorbidities has
become a priority objective for most healthcare profes-
sionals (HCPs) caring for people living with HIV where
ART is freely accessible. Much of the discourse on HIV-

associated comorbidities has focussed on organ systems,
with less attention paid to the substantial impact of men-
tal health conditions, which are disproportionately preva-
lent among people living with HIV [16]. Often, mental
health conditions are undetected and remain untreated
[16–19], and this has been further exacerbated by the
COVID-19 pandemic [20]. As a result, mental health con-
ditions persist as obstacles to engagement in care and
healthy ageing [16].

The physical and mental health issues that people liv-
ing with HIV encounter as they age can be compounded
by societal forces, such as stigma and discrimination [21].
HIV-related stigma is a complex phenomenon with
diverse manifestations and intersections, occurring at dif-
ferent levels, such as institutional, organizational, com-
munity, interpersonal, and intrapersonal levels [22]. Both
stigmatization of HIV and discrimination against those
who live with HIV have a significant impact on HRQoL
and health outcomes, including increased rates of depres-
sion and reduced levels of adherence to treatment [21].
Internalized stigma (i.e., felt or self-stigma) is particularly
prevalent among people living with and at risk for HIV
and can compromise HIV prevention, care, and treat-
ment as well as HRQoL [23]. In addition to their direct
impact on the individual, stigma and discrimination can
also be barriers at each point along the HIV care contin-
uum, from testing and linkage to care to viral suppression
and beyond [24]. Although attitudes are changing, stigma
and discrimination can still occur from a variety of
sources, ranging from healthcare workers and employers
to friends and family [25]. For example, in The People
Living with HIV Stigma Index survey, conducted in over
50 countries, one in eight people living with HIV
reported having been denied access to healthcare services
due to their HIV status [26]. In addition, at least 68 coun-
tries have laws that specifically criminalize HIV non-dis-
closure, exposure, or transmission [27].

Alongside these sources of stigma and discrimination,
structural factors, including poverty and isolation, can
further challenge the well-being of people living with
HIV [12]. Circumstances of poverty, such as food insecu-
rity and unstable housing, are highly prevalent among
people living with HIV, particularly as they age [28–30].
Evidence suggests that the presence of poverty impedes
even the most ambitious efforts to end the HIV epidemic
[31]. Social isolation and exclusion, often experienced by
people living with HIV, also lead to health inequities [32]
and can have a negative impact on physical and mental
health [33]. This demands a need for the scale-up of
novel approaches that recognize and address structural
drivers of health and social disparities.

The COVID-19 pandemic has exacerbated many of
the threats to the well-being of people living with HIV.
Mitigation strategies, including mass physical distancing
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and social isolation, led to increased social isolation and
loneliness, which are already epidemic among people
living with HIV [34]. Policies also designed to reduce
SARS-CoV-2 transmission restricted access to clinics and
care, resulting in an increase in online services as an alter-
native approach to in-person HIV care [35]. While the
benefits and barriers of these services have been noted, as
we emerge from the pandemic, consideration of patient
preference will be key to ensuring a person-centred ap-
proach and avoid a digital divide in which some key popu-
lations are less able to access the care they need [35]. With
ongoing financial, political, and climate crises, it is critical
that people living with HIV are specifically considered in
any governmental or organizational interventions to pro-
tect them from further health consequences.

Another barrier key to addressing the myriad of exist-
ing challenges to living long and well with HIV is the fact
that HIV care is not always integrated with other care
needs and services [36]. HCPs and people living with
HIV note a lack of continuity of healthcare service provi-
sion between primary and speciality care [37, 38]. Poorly
integrated care can be time consuming, waste resources,
result in conflicting advice and, ultimately, reduced
adherence to treatment and loss of engagement in care
[37, 39, 40]. Multidisciplinary teams currently face sev-
eral communication and coordination-related challenges
that can impede the efficiency and consistency of ser-
vices. For example, some people may lack confidence
that other HCPs adequately understand the complexities
and challenges of HIV and may also be uncertain about
where to find support for managing their long-term con-
ditions [37]. Implementing an integrated approach, one
that is sensitive to the diverse needs of people living with
HIV, can help improve long-term health [41].

In 2014, in response to the shift in approach for HIV
management, the Joint United Nations Programme on
HIV/AIDS (UNAIDS) developed a series of ambitious tar-
gets to end the AIDS epidemic by 2030. The UNAIDS
90-90-90 treatment targets aimed for 90% of people living
with HIV to know their HIV status, 90% of people living
with HIV to be receiving ART, and 90% of people receiv-
ing ART to achieve viral suppression [42]. Recent figures
indicate that the viral suppression target is close to being
achieved, with an estimated 88% of people living with
HIV globally and receiving ART having already reached
this goal [11]. A set of interim targets for 2025 were sub-
sequently developed, which maintain the same overall
approach but adopt a more ambitious target of 95% for
each of the steps of the cascade [11]. These targets also
align with the World Health Organization's (WHO)
2022–2030 global health sector strategy for HIV, which
calls for a more focused effort, including a wide range of
targets, on reaching those most affected and at risk for
HIV in order to address inequities [43].

While sustained viral suppression is essential to improv-
ing life expectancy for people living with HIV [7, 11], reduc-
ing secondary transmission [44] and meeting UNAIDS and
WHO targets [42, 43], controlling viraemia alone is not a
sufficient defining point for achieving long-term success
(LTS) for people living with HIV. As discussed, it has
become evident that all people affected by HIV still must
confront both persisting and new challenges to their
HRQoL and overall well-being. Therefore, there is a need
for HCPs, policymakers, and commissioners of HIV services
and treatments to adjust their focus from viral suppression
alone to a broader vision that considers control of viraemia
as a minimum and essential contributor to LTS. With this
in mind, Lazarus and colleagues proposed a fourth target to
complement the three aforementioned UNAIDS targets
[45]. This additional target aims for 90% of people living
with HIV to have good HRQoL and is directed at three
key domains focussing on multimorbidity, self-perceived
QoL, and stigma and discrimination [12].

With the threat of progression to AIDS largely re-
moved, the communities of HCPs and people living with
HIV are challenged to co-produce strategies that support
every person living with HIV being able to live their best
life. Creating the conditions for successful long-term medi-
cal management will move us past laboratory metrics as
measures of treatment success to recognizing the afore-
mentioned determinates of healthy living and ageing with
HIV. Given the complexity of the experience of living
with HIV, a multidisciplinary, integrated, person-centred
approach with active patient participation that reflects the
major concerns of people living with HIV is increasingly
being adopted in HIV management. With this approach,
the HIV clinical care perspective is widened to integrate
overall well-being and healthy ageing in a supportive envi-
ronment. As a complement to the traditional management
and monitoring of HIV, more person-centred, self-reported
assessments of health and well-being (e.g., patient-reported
outcomes) should be harnessed to help identify priority
issues that could then be addressed [46, 47]. This holistic
approach recognizes HIV treatment as one part of a larger
vision that defines LTS in living and thriving with HIV.
In our subsequent article, we detail a new framework
developed to help guide clinical practice, incorporating ele-
ments of holistic care alongside effective treatments, and
establishing LTS as a new goal in the next phase of HIV
management. Reaching this goal will require the HIV com-
munity and wider society to work together to make LTS a
reality for everyone living with HIV.
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Abstract
Purpose of Review Different factors contribute to the decreased overall long-term survival in treated people living with HIV
(PLWH). This paper will review the state of physical frailty which limits successful aging in PLWH.
Recent Findings Identifiable events on the continuum from clinical normality to heightened risk of adverse health
outcomes contribute to frailty. These center on chronic inflammation leading to destabilization of autoregulated
physiologic systems challenged by environmental and biologic challenges. Frailty assessment can inform the profile
of aging PLWH at increased risk of common age-related disorders and geriatric syndromes. Biologic and psycho-
social risk factors promoting progression to and reversion from a dynamic state of frailty are being investigated,
allowing for preventative interventions to be considered.
Summary Insights gained from studying frail PLWH will help adapt an interdisciplinary geriatric model of health care for
selected PLWH. This will improve the health and well-being of aging PLWH.

Keywords Frailty . HIV . Aging . Chronic inflammation . Geriatric syndromes

Introduction

This paper will review the current status of the physical frailty
syndrome in people living with HIV (PLWH). Other types of
frailty, including social frailty [1] and cognitive frailty [2], are
also being investigated in the general population. This review
will focus on physical frailty.

The course of HIV infection has changed dramatical-
ly in less than a generation. HIV is now a chronic
illness for most PLWH with consistent access to effec-
tive combination antiretroviral therapy (cART) [3].
Long-term survival approaches that of the general pop-
ulation, and is similar in an increasing minority of
PLWH [4]. This, plus the increasing age of recent
seroconverters, of whom 20% are older than 50 [5],
has resulted in the mean age of PLWH in high-income

countries to currently be in the 50’s [4]. By 2030, 73%
will be older than 50 and 39% older than 60 [6]. This
will significantly impact the type of health care required
to assure ongoing improvement in healthspan.

Despite cART-related benefits on health and quality
of life (QOL), an increase in some common age-related
conditions also occurs [7]. This may represent an accel-
erated aging phenotype, whereby the increased rate of
complications occurs earlier than in a control group of
the same age. This is supported by studies of DNA-
methylation [8], telomere length [9], and immune-
senescence [10]. An alternative explanation, termed ac-
centuated aging [11••], postulates that these co-
morbidities occur more frequently but at a similar age
in PLWH. Incomplete cART-dependent control of HIV
replication leads to immune activation and chronic in-
flammation which increases vulnerability to these condi-
tions [12], as occurs in the elderly population [13]. A
recent study in male PLWH using a 10 marker aging
panel (MARK-AGE) interpreted age advancement of ap-
proximately 13 years compared with controls as consis-
tent with accentuated aging [14•]. In contrast, an analy-
sis of age-related diseases in PLWH and matched sero-
negative controls in Denmark showed that the age-
standardized and relative risks of most conditions did
not increase after HIV diagnosis [15].
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Geriatric Syndromes in PLWH

An increase in geriatric syndromes also occurs in older
PLWH [16•]. These include frailty, polypharmacy, falls
and impaired mobility, cognitive decline and mood dis-
orders, sensory dysfunction (vision, hearing, smell), in-
continence, and sarcopenia. Broadly, these conditions
occur often in the elderly, do not fit into discrete dis-
ease categories, have multifactorial etiologies, non-
specific clinical presentations, typically involve multiple
organ systems, and are challenging to manage [17•].
Frailty may be the most difficult to define, evaluate,
and treat.

Frailty as a Geriatric Syndrome

Fundamentally, frailty represents a unique condition of
increased risk. The word frailty is derived from the
Latin word fragilis, meaning breakable. Fried promoted
the concept that frailty was a complex syndrome in the
elderly with manifestations distinct from concurrent dis-
abilities or co-morbidities. This was operationalized as
the Frailty Phenotype (FP) in a cohort of men and
women older than 65 enrolled in the Cardiovascular
Health Study (CHS) [18••]. Rockwood proposed an al-
ternative view, the Frailty Index (FI), which considers
frailty as a state determined by the interaction between
diverse assets and deficits and predicts an older person’s
ability to function independently [19••].

Diagnosis, Epidemiology, and Outcomes
of Frailty

Clinicians and investigators agree on its fundamental
attributes and outcomes, although the ability to easily
diagnose frailty is limited by the lack of a simple oper-
ational definition. At least 67 metrics with overlapping
criteria have been developed [20]. Both the FP and the
FI are used to diagnose frailty mostly in research rather
than in clinical settings.

The FP is more commonly used and is diagnosed if any
three of five predefined physical conditions exist: unintention-
al weight loss, self-reported exhaustion, weak hand grip
strength, slow gait speed, and low physical activity [18••].
Persons with one or two conditions are pre-frail, while those
without any are non-frail.

The FI is based on the age-related accumulation of
diverse health deficits. The FI is calculated as the pro-
portion of common health deficits an individual has
from among a predetermined set of conditions, regard-
less of whether they are clinical signs, symptoms,

physical, cognitive or social impairments, or specific
laboratory tests and diagnoses. The risk of adverse out-
comes correlates with an increasing FI. Although the
continuous nature of the FI does not readily allow for
a diagnosis of frailty, a FI > 0.25 generally identifies a
state of frailty in older community-living persons [21].
A FI above 0.7 identifies an individual with multiple
acute conditions with poor short-term prognosis.
Importantly, the choice of deficits assessed is not fixed
as long as certain basic criteria are met [22] although a
minimum of 30 conditions are required.

While the FP may be easier to apply, as it utilizes three
questions and two physical tests, the necessary evaluations
are not routinely performed in the common clinic settings
and require personnel trained to administer them.
Conversely, although the FI may seem challenging to
operationalize, it has greater precision to discriminate individ-
ual risk. It can also be easily determined if an electronic health
record (EHR) is available [23].

Both models identify subgroups who are frail in the ab-
sence of disabilities or co-morbidities. Few studies have fo-
cused attention on this subgroup, the prevalence of which
varies from 2 to 25% [18, 24, 25]. Importantly, both major
models agree that frailty is a dynamic condition and may be
reversible [26].

Both scores have been validated in diverse populations and
predict similar outcomes. The prevalence of prefrailty and
frailty in the originally described CHS cohort was about
57% and 7%, respectively, in subjects over 65, with more
women than men being frail. The prevalence of being FP+
was about 30% in those older than 80 [18••]. The prevalence
of frailty using the FI was 22% for persons living in the com-
munity older than 65 and more than 40% in those older than
85 [21]. In studies comparing the two scores, the correlation
between them is 0.65 [27].

Other more accessible tools to diagnose frailty have
been developed. These include the 9-point clinical frail-
ty scale [28], the multidimensional Edmonton frail scale
(EFS) [29], the 5 item FRAIL questionnaire [30], the
combined patient derived and provider determined
Gerontopole instrument [31], and self-administered
scores [32], among others.

A recent meta-analysis showed that the most com-
monly used frailty metrics were all significantly associ-
ated with an increased risk of overall mortality, hospi-
talization and loss of independence, disability, referring
to deficits in activities of daily living (ADLs) and in-
strumental activities of daily living (IADLs), as well as
falls, fractures, and cognitive decline. Significantly,
prefrailty was also associated with an increased risk of
mortality, hospitalization, institutionalization, disabilities
in either ADLs or IADLs, as well as falls and fractures
[33•].
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Biology of Frailty

General Population

A progressive loss of normal homeostatic processes in diverse
physiologic systems occurring in response to environmental
and biologic stressors leads to frailty. This results in adverse
outcomes which can be characterized at the cellular, tissue,
organ and whole person level [34]. Although these changes
also occur in physiologic aging, a heightened degree of dys-
function is central to the development of frailty [35].

Immuno-senescence plays a key role, as determined by
activation of the multiple cellular components of the innate
immune system, plus changes in the adaptive immune system.
This results in a chronic inflammatory state [36] characterized
by reduced numbers of naïve T cells, an increase in terminally
differentiated CD8+ and CD28− T cells and a low CD4+/
CD8+ T-cell ratio [37]. Chronic CMV infection contributes
to both immune-senescence and frailty [38]. The combination
of immune features plus CMV seropositivity is referred to as
the Immune Risk Profile (IRP) and increases risk of mortality
in the very old [39, 40]. Interestingly most centenarians have a
normal CD4/CD8 T cell ratio [41]. The term inflammaging
encompasses the aging-related dysregulation between the in-
nate and adaptive immune systems [42]. Triggers include ac-
cumulation of damaged cells and their impaired elimination,
entry of microbial products into the circulation via an aging
and leaky gastrointestinal tract alongside changes in the gut
microbiome, accumulation of senescent cells secreting proin-
flammatory cytokines, increased activation of the coagulation
system, impaired regulation of the complement cascade, and
mitochondriopathies [43••].

Commonly determined serum markers of these processes
include increased levels of proinflammatory cytokines, partic-
ularly C-reactive protein (CRP), interleukin 6 (IL-6), tumor
necrosis factor alpha (TNF-⍺), and coagulation factors includ-
ing fibrinogen, Factor VIII, and D-dimer [44]. A meta-
analysis confirmed the increased levels of these markers in
both frail and pre-frail elderly subjects [45].

Contributing hormonal changes include decreased insulin-
like growth factor-1 levels, decreased testosterone and
dehydroepiandrosterone-sulfate levels, and abnormalities in
cortisol secretion characteristic of a chronic stress response
[46]. An important consequence is sarcopenia, a geriatric syn-
drome characterized by progressive loss of muscle mass and
power which occurs frequently in persons with physical frailty
[47].

Other fundamental contributors include epigenetic
changes [48], telomere shortening associated with the
frailty phenotype [49], genetic regulation of fundamental
biologic pathways controlling apoptosis, transcription
and biosynthesis [50], and age-related body composition
changes. These include abdominal obesity, itself

contributing to chronic inflammation, and loss of lean
muscle mass [51].

Persons Living with HIV

Several determinants of frailty in the elderly also occur in
PLWH, including sarcopenia [52] and abdominal obesity.
The latter is of multifactorial etiology including toxicities as-
sociated with several early generation antiretroviral drugs [53]
but may occur even with recently introduced ones [54•].
Telomere changes [55], and both HIV [56] and drug induced
mitochondrial dysfunction also occur [57]. The IRP profile
has been identified in PLWH [58]. A persistently low CD4/
CD8 ratio occurring in most treated PLWH has clinical impli-
cations [59•] and has been associated with frailty [60, 61].

Factors unique to PLWH include untreated HIV infection
causing significant immune activation which improves but
does not return to baseline with cART [62]. This is related to
ongoing low-level HIV replication in lymphoid tissues and
sanctuary sites, microbial translocation of bacterial products
into the circulation via an imperfectly cART-restored gastro-
intestinal epithelium, and frequent coinfection with Hepatitis
B, C, and CMV [63].

The Multicenter AIDS Cohort Study (MACS) demonstrat-
ed elevated levels of the immune activation markers CD8+/
CD38+, CD8+/HLA-DR+, and IL-6 in frail subjects [64].
CRP was 50% higher in frail PLWH compared with non-
frail subjects [65]. The association between frailty and in-
creased proinflammatory cytokines, decreased-free testoster-
one, and dehydroepiandrosterone supports the multifactorial
etiology of frailty [66]. However, important differences in the
nature of immune dysregulation in the two populations were
suggested by distinct interactions between CD4+ regulatory T
cells (Tregs) in frail PLWH and controls [67]. A role for CMV
as a cofactor was demonstrated in both PLWH and controls,
although the highest IL-2 responses to CMV predicted frailty
only in the controls [68].

Frailty Assessment in Aging PLWH

Frailty has been evaluated in non-elderly populations,
including dialysis patients [69], and persons with
collagen-vascular diseases [70]. A recent UK study
found that between 3 and 5% of healthy, middle-aged
persons were FP+ [71•]. Although concern has been
raised whether frailty described in older persons can
be adapted to younger populations using similar metrics,
the clinical utility of these models is supported as they
reliably predict similar outcomes. Similar issues have
been raised in regard to PLWH, although reassurance
was provided by the same distribution of abnormal FP
parameters in both PLWH and controls [72].

Curr HIV/AIDS Rep (2020) 17:226–236228
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Frailty in the Multicenter AIDS Cohort Study (MACS)

TheMACS initially investigated similarities between frailty in
the elderly and PLWH using a four-item adapted frailty-
related phenotype (aFRP). In untreated, seropositive,
Caucasian, college-educated men, with a mean age of 55,
the prevalence of frailty, 3.4%, was similar to that of HIV
seronegative males older than 65 from the same cohort [73].
An association between frailty and immuno-virologic param-
eters was demonstrated by an increasing risk of being FRP+
relative to a CD4 count < 500/mm3 and an HIV viral load >
50,000 copies/mL [74]. The clinical consequences of frailty
were shown by an increased risk of AIDS or death in treatment
naïve PLWH starting cART [75]. Frailty, regardless of HIV
status, occurred without concurrent co-morbidities. Risk fac-
tors included older age and non-Hispanic black ethnicity.
Potentially manageable risks included a history of AIDS, cig-
arette smoking, hepatitis C infection, depression, diabetes, and
kidney disease. Higher education was protective. Although
frailty is dynamic, PLWH who became frail were more likely
than controls to remain frail at follow-up. [76].

Other Studies Using the FP to Diagnose Frailty

The AIDS Linked to the Intravenous Experience (ALIVE)
cohort showed that 12% of mostly male, African-American
injection drug users with a median age of 49 were FP+. Risk
factors for frailty includedHIV infection, older age and female
sex, while potentially controllable risks, as in the MACS, in-
cluded advanced HIV disease, lower education, depression
and multimorbidity. Being frail, regardless of HIV status,
was a risk factor for overall mortality [77], all-cause hospital-
izations, as well as chronic conditions such as psychiatric,
cardiovascular, and pulmonary diseases [78].

Disability, determined as impairments in IADLs, was in-
vestigated in the HAILO (HIV Infection, Aging, and Immune
Function Long-Term Observational Study) Cohort, a prospec-
tive, observational, long-term study of treatment naïve PLWH
starting cART, with median age 51. The prevalence of pre-
frailty and being FP+ was 37% and 6% respectfully. There
was minimal overlap between frailty and disability, although
52% of frail PLH had at least 1 disability [79]. Frailty was
associated with increased incidence of CVD, type II diabetes,
and with increased mortality [80]. Modifiable risk factors for
frailty including neurocognitive impairment, obesity,
smoking, choice of initial cART (with NNRTI [non-nucleo-
side reverse transcriptase inhibitor]-based cART increasing
risk of frailty), and level of education. Physical activity and
moderate alcohol use were protective [81].

More seropositive women than men are FP+ [82, 83], as in
the general population [84]. In the Women’s Interagency HIV
Study (WIHS), consisting of mostly low-income, African-
American non-Hispanic women, most with secondary

education and a mean age of 39, 17.3% of seropositives were
FP+ versus 10.0% of uninfected women [85]. Impaired bone
health is more common in FP+ PLWH [80, 86, 87]. Functional
impairment, determined by reduced gait speed and poor per-
formance on the Short Physical Performance Battery (SPPB),
occurred in 20% and 55%, respectively, in a cohort of Spanish
PLWH with a median age of 61, of whom 51% were pre-frail
and 15% were FP+ [61]. In an analysis of mostly non-
Caucasian Brazilian PLWH with a median age of 55, the
19% who were FP+ were more likely to have a poor quality
of life determined using the 36-item Short Form Survey [82].
In a study of younger, treated PLWH in South Africa with a
mean age of 41, 19.4% were frail using an adapted FP, com-
pared with 13.3% of seronegative controls [83]. This finding
in a low-income country highlights the economic burden and
impact on healthcare delivery that frailty will have as the
prevalence of aging PLWH increases in all regions.

Frailty Assessment of PLWH Using Other Metrics

Veterans Aging Cohort Study Index (VACS-I)

The VACS-I was developed as a multifactorial mortality index
in HIV infected and uninfected American veterans using com-
monly available clinical and laboratory parameters in addition
to standard HIV-related metrics. It is associated with increased
risk of all-cause mortality, hospitalization, admission to inten-
sive care units, physical functional status, cognitive decline,
and increased markers of inflammation [88, 89]. Because
these outcomes are similar to those in frail persons, it has also
been considered as a frailty index [86], analogous to the deficit
accumulation model [90]. A higher VACS-I was associated
with being either pre-frail or FP+, although the baseline score
could not predict change in frailty status [91]. The VACS-I
also predicted hospitalization or mortality more accurately
than an adapted FP. However, the prevalence of being FP+
in PLWH with undetectable HIV-RNA or in uninfected con-
trols was similar, 2% and 2.8%, respectively [90].

Frailty Index

Frailty determined using the FI has been extensively studied
by the Modena HIVMetabolic Clinic (MHMC) cohort. Using
a 37-item-derived FI, which importantly did not include any
HIV-related variables, the median FI was 0.30 in the cohort of
treated, mostlymale PLWHwith a mean age of 46. The FI was
a significant predictor of survival and development of new
multimorbidity [92]. A further study showed that potentially
modifiable personal, environmental and HIV-related factors
were independent contributors to the FI [93]. The MHMC
cohort also showed that CT determined-thymus size, an es-
sential component of immune function in the general popula-
tion, and of immune recovery in treated PLWH [94], was
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inversely related to the FI, supporting the interaction between
immunity and frailty [95]. An Australian study inmales with a
median age of 59, diagnosed as frail using the FI, found an
independent association with sCD163, suggesting that the FI
may identify frailty biomarkers [96].

Frailty and Other Clinical Conditions in PLWH

Several studies have shown an association between measures
of abdominal obesity and being FP+, regardless of HIV status,
[72, 97, 98] highlighting this as a potentially reversible life-
style factor for frailty. Potentially treatable mild-to-moderate
depression is diagnosed in about 50% of frail PLWH [99,
100], and occurs often in PLWH with neurocognitive impair-
ment. Asymptomatic neurocognitive impairment (NCI) is a
feature of aging PLWH [101]. Studies have investigated
whether physical frailty is a risk factor for NCI in PLWH. A
higher VACS-I, suggestive of frailty, predicted the presence of
NCI in a cohort with a mean age of 41 [99] . The Italian
MHMC cohort study found that a lower FI was associated
with successful cognitive aging, defined as the absence of
depression, cognitive, and functional impairment [102].
Participants in the HAILO study who were both FP+ and
had NCI had an increased risk of adverse health events includ-
ing falls, disability, and overall mortality [103]. Being FP+ has
also been associated with NCI in PLWH in diverse geographic
regions including China [98] and Mexico [104]. These con-
sistent findings using different metrics support the emerging
construct of cognitive frailty as an important condition in
PLWH.

Studies Comparing Frailty Metrics in PLWH

As in the general population [105], studies have compared
frailty classifications in PLWH. In a subgroup of the MHMC
cohort with a mean age of 46, the VACS-I, compared with the
FI, more accurately predicted 2-year but not 5-year mortality
[92]. The FI was compared with the FP in a different subgroup
of the MHMC cohort with a mean age of 54, of whom 52%
were pre-frail and 3.1% were FP+. The FI had a greater asso-
ciation than the FP with baseline factors of age, nadir CD4
count and with adverse events including co-morbidities, falls,
and disability [106]. Overall, it is premature to recommend a
particular frailty metric as more reliable to use for all PLWH.

Screening for Frailty and Management
Principles

Screening

Diagnosing an older individual as frail has relevance beyond
simply identifying a condition associated with adverse

outcomes. For example, frailty is an important risk factor for
perioperative complications. Pre-habilitation clinics, where
identified preoperative risks for postoperative morbidity can
be modified, improve outcomes [107]. An interdisciplinary
geriatric approach is increasingly recommended for selected
aging PLWH, particularly those diagnosed as frail [108].
Other surrogates besides frailty can help to identify those
PLWH who may benefit from a geriatric evaluation. These
include polypharmacy, which is more common in PLWH
compared to controls [109•], impaired functional status as
determined by gait speed or the comprehensive SPPB, and
the presence of geriatric syndromes. Although distinct condi-
tions, important interactions occur in PLWH between frailty,
functional status, and disabilities [110]. Both functional im-
pairment and disabilities occur in PLWH [111], especially in
those with concurrent geriatric syndromes [110]. A combina-
tion of immune parameters, (e.g., a low nadir CD4 count <
200, a ‘plateau’ CD4 < 500 on suppressive cART, and a CD4/
CD8 ratio < 1.0) may also identify frail PLWH requiring a
geriatric evaluation [60, 61].

Frailty is a dynamic state. In a study of over 300 treated
PLWH over a 12-month follow-up period, most non-frail and
pre-frail persons maintained their status, whereas most who
were frail reverted to prefrailty [91]. Pre-frailty, occurring in
30–60% of PLWH, is important to identify, as it is also asso-
ciated with adverse outcomes. Factors associated with pro-
gression to frailty in PLWH in theMACS have been described
above. Only younger age was associated with reversion from
frailty [76]. Guaraldi investigated predictors of frailty transi-
tion over 4 years in the MHMC Cohort. Baseline FI, female
sex, duration of HIV infection and cART exposure, and
smoking history independently predicted FI at follow-up [93].

At present, the clinical utility of geriatric referrals remains
untested, and no guidelines are in place regarding which
PLWH to refer. In the general population, persons older than
70 should be screened for frailty [112]. Based on data suggest-
ing age-advancement of PLWH, it is reasonable to consider
screening PLWH older than 50. The role of geriatricians as
either expert consultants or as active members of the manag-
ing team is being clarified.

Management of Frail PLWH

An algorithm to identify PLWH who may benefit from an
HIV-geriatrics assessment, including a Comprehensive
Geriatric Assessment (CGA), has been proposed [113]. The
goals of the CGA in the general population, in addition to
assessing and managing multimorbidity and geriatric syn-
dromes, are also to ensure follow-up with primary care pro-
viders and evaluating the impact of recommended interven-
tions. The CGA has been evaluated in diverse clinical settings.
Collectively, and accounting for logistic differences, the CGA
improves quality of life, decreases the need for emergency
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room visits and hospitalization, and maintains independence
[114•]. However, outcomes in one type of setting (e.g., acute
care unit) do not necessarily translate to a different one (e.g.,
community clinic) [115]. Importantly, the process of
performing a CGA need not be uniform, while maintaining
the recommended “5 M’s” approach, assessing the following:
mind and mood; mobility; medications; multimorbidity; and
matters most (e.g., discharge from hospital, end-of-life plan-
ning) [116]. Rather than simply adopting the CGA model to
PLWH, it is essential to determine how best to adapt it to this
population. A modification applicable to PLWH has been re-
cently been suggested [117•]. Various locally responsive
models of providing care to older PLWH have been organized
[118]. An early report reviewed the first 76 older PLWH (me-
dian age 67) referred to a dedicated academic geriatric-HIV
clinic for a CGA on the basis of perceived need, but with no
specific referral criteria. Adherence to recommendations was
about 30% [119].

The general approach to managing frailty in the geriatric
population includes specific recommendations arising from a
CGA, exercise and appropriate rehabilitation interventions,
nutritional support, and cognitive care. The long-term effec-
tiveness of regular, multicomponent, long-duration exercise
programs on reducing frailty remains to be established but a
targeted approach is often successful [120]. PLWH with more
impaired baseline functional status may achieve similar or
greater improvements in exercise domains compared with
controls [121]. Priorities for rehabilitation interventions to
limit disability in PLWH have been established and early out-
comes have been encouraging [122]. Sarcopenia, diagnosed
most reliably by dual energy X-ray absorptiometry, is increas-
ingly recognized in PLWH [123] and may respond to judi-
cious exercise and nutritional supplements [124], awaiting
the introduction of more specific pharmacotherapies.

cART reduces the prevalence of frailty [74]. A recent
modeling analysis showed that the burden of frailty using
the FI model has decreased in PLWH older than 50 over the
past 10 years and is projected to decrease further from 26% to
7% between 2015 and 2030. However, frailty will increase
from 43 to 52% in PLWH older than 75. This was interpreted
as the “compression of frailty” in older age, a successful fea-
ture of current therapies [125]. These results support the cur-
rent recommendations of the early diagnosis of HIV and
prompt initiation of cART in older PLWH. A post hoc analysis
of the START study showed that older PLWH were the main
beneficiaries of early initiation of cART [126].

It is essential that the assessments and interventions
discussed in regard to frailty in aging PLWH go beyond in-
creasing survival and shift the focus to maintaining and im-
proving functional status and QoL, as in the geriatric popula-
tion. Quality of life represents an ongoing hurdle to fulfilling
the proposed “fourth 90” of the UNAIDS 90-90-90 goals for
PLWH [127]. The paradigm of successful aging emphasizes

better understanding of physical, social, and cognitive resil-
ience as well as the evolving interactions between HIV, frailty,
and intrinsic capacity [128, 129].

Conclusions

Pre-frailty and frailty affect more than 50% of effectively
treated older PLWH. These states represent the clinical expres-
sion of the multifactorial decline of normally coordinated bi-
ologic systems to maintain physiologic homeostasis.
Regardless of the tools used to diagnose them, they are asso-
ciated with an increased risk of adverse health outcomes
which contribute to the overall reduced survival and QoL of
PLWH.

Both pre-frailty and frailty are potentially preventable and
reversible. Risk factors increasing progression to, and impor-
tantly, promoting reversion from frailty, are under investiga-
tion. Encouragingly, several are lifestyle related and amenable
to prevention and change, which does not need to be finan-
cially burdensome. Just as early cART was the main driver
behind turning HIV/AIDS from a fatal disease into a chronic
condition, so current cART may also be a key factor in reduc-
ing the progression along the frailty continuum. The vital les-
sons learned in providing humane and effective holistic
patient-centered care to the elderly can be adapted to meet
the latest challenges to confront aging PLWH. These will
surely be met with the same vigorous determination which
has marked the last 40 years struggle against HIV.
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Golden Compass

University of California San Francisco (https://www.ucsf.edu/)

(/) �

Helping People with HIV Navigate their Golden Years

People with HIV are living
longer, healthier lives in the era
of antiretroviral treatment (ART).

In San Francisco, over 60% of
all people living with HIV are age
50 and older. Despite these
successes, aging with HIV or
later life diagnosis can bring new
challenges. HIV can increase
the risk of conditions like heart disease, osteoporosis (thin bones), memory problems and cancer.
These and other aging-related conditions may occur in HIV-positive adults at younger ages than HIV-
negative adults. Older adults with HIV often face mental health issues like depression and may feel
isolated from losing friends in the early days of the HIV/AIDS epidemic.

As a result, Ward 86 launched Golden Compass in 2017. The program focuses on four “points”
(related to compass directions) that serve the medical and psychosocial needs of people over 50
living with HIV. The program provides multidisciplinary medical care on-site along with other
comprehensive services, some of which are outlined below.

NORTH — Heart and Mind: A cardiologist with expertise in HIV now sees patients at Ward 86 in a
designated HIV Cardiology Clinic; Memory concerns are evaluated and a class to learn about brain
and memory with some practical tips on improving memory is held regularly.

EAST — Bones and Strength: Exercise classes for PLWH Age 50 or older are offered, focusing on
preventing falls and supporting bone health.

WEST — Dental, Hearing and Vision: Ward 86 helps link people to the appropriate screenings and
services.

Golden Compass | HIV, ID and Global Medicine https://hividgm.ucsf.edu/care/aging
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SOUTH — Network and Navigation: A monthly support group provides an opportunity to come
together, share experiences, and relieve loneliness.

For more information or to contribute to this initiative, contact goldencompass@ucsf.edu
(mailto:goldencompass@ucsf.edu) or (628) 206-2473.

Ward 86 and the Golden Compass Program

© 2023 The Regents of the University of California.
The University of California San Francisco (https://www.ucsf.edu)  | UCSF Department of Medicine (/home)

Accessibility (https://websites.ucsf.edu/digital-accessibility) Privacy Policy (https://www.ucsf.edu/website-
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Abstract
The population with HIV is aging and has unique health needs. We present findings from an evaluation of the geriatric-HIV
program, Golden Compass, at San Francisco General Hospital. We used the implementation science framework, RE-AIM (Reach,
Effectiveness, Adoption, Implementation, Maintenance) to guide the evaluation and used quantitative and qualitative methods to assess
RE-AIM dimensions. From January 2017 to June 2018, 198 adults age �50 years participated in the program, with an estimated reach
of 17%. Providers and patients indicated high acceptability of the program and were satisfied with clinics and classes. Colocation of
services, specific pharmacy and geriatric assessments, and social support from classes were valued (effectiveness). Provider adoption
was high, and the program was implemented as originally designed. Areas for improvement included challenges of framing aging
services to patients. Future efforts will focus on expanding the reach of the program and examining long-term outcomes.
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HIV, aging, geriatrics
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Introduction

With expanded access to antiretroviral therapy, life expectancy

for people living with HIV (PLWH) has improved, approach-

ing that of the general population.1-3 As a result, the number of

older adults living with HIV has steadily increased. Worldwide

in 2016, 5.7 million PLWH were age 50 years or older, a

number estimated to increase to at least 7.5 million older adults

in 2020.1 While the majority of older PLWH live in low- and

middle-income countries, in high-income countries like the

United States, the proportion of older PLWH is higher, with

50% of PLWH in the United States now age �50.1,4 Although

most older adults living with HIV were diagnosed at younger

ages and have “aged with HIV,” new HIV diagnoses in people

aged 50 years or older also occur. In the United States, people

aged 50 years or older account for 17% of new HIV diagnoses.4
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Age 50 is commonly used to define “older” for PLWH in part

due to studies showing that PLWH are at increased risk of age-

related comorbidities like cardiovascular disease and osteoporo-

sis and that PLWH experience geriatric conditions such as falls

and frailty at relatively younger ages than the general popula-

tion.5-9 This increased risk of other comorbid diseases stems

from a combination of factors, including chronic inflammation

from HIV infection, antiretroviral medication toxicities, and

lifestyle factors such as alcohol and tobacco use.10,11 Older

PLWH often experience multiple comorbid conditions, or mul-

timorbidity, which can lead to polypharmacy.12-14 Adding to

this medical complexity, some older PLWH also face mental

health conditions and psychosocial issues such as substance use,

loneliness and social isolation, and stigma.11,15-17 The combined

burden of HIV, comorbidities, and geriatric conditions in this

population necessitates a shift in HIV care from a focus primar-

ily on HIV-related outcomes toward more holistic models of

care aimed at treating comorbidities and improving quality of

life. Addressing geriatric conditions can be especially important

as conditions such as functional and neurocognitive impair-

ments are associated with poorer quality of life in PLWH.18,19

This paradigm shift, dubbed “geriatric-HIV medicine,”

endorses that geriatricians and HIV providers start sharing the

“same language” and incorporate geriatric medicine principles

when caring for this burgeoning population.20-22

In response to this needed shift in care, a small number of

geriatric-HIV programs have emerged worldwide, mostly in

high-income countries in Europe and the United States.23 A few

programs, such as in Italy and Australia, emerged from clinics

originally focused on metabolic complications of HIV and are

now focused on multimorbidity and frailty.23 Other programs

are based on a consultative model where a consultant or team

conducts geriatric assessments focused on domains such as cog-

nition, mental health, and physical function.23 Examples of con-

sultative models include a geriatrician-led weekly consultative

clinic embedded in an HIV clinic (Center for Special Services

clinic inNewYorkCity); an interdisciplinary review of geriatric

screening results by a team comprised of a physician with ger-

iatrics and infectious disease expertise, a pharmacist, a social

worker, and a nurse practitioner (former Mmutu Clinic in New

Orleans); and a separate, dedicated referral clinic consisting of

anHIV consultant, nurse practitioner, pharmacist, and nutrition-

ist (Over 50 clinic in London).20,23-25 Although 3 clinics (New

York, New Orleans, London) have program descriptions

reported in the literature, empirical data on such programs are

lacking, especially program evaluation data.25-27 Few short-

term outcomes are described, and we are unaware of data on

concepts such as program acceptability, which is important for

long-term programmatic success.25-27

The field of implementation science can help address this

knowledge gap, to allow for better understanding of how

geriatric-HIV programs address age-related challenges in real-

world clinical settings. Broadly, implementation science can be

defined as the study of the strategies used to translate research

knowledge into clinical practice.28 Implementation science

research has been proposed as a solution to address gaps in HIV

prevention and the HIV care continuum and could also be

applied to help identify and address gaps in the care of older

adults living with HIV.29,30 Further, implementation science

frameworks provide a way to organize data for dissemination

of program findings to other settings. Although multiple imple-

mentation science frameworks exist, the Reach-Effectiveness-

Adoption-Implementation-Maintenance (RE-AIM) framework

is an established framework used in public health settings for 20

years and has been specifically proposed for HIV research.31-34

To expand on the current knowledge of geriatric-HIV pro-

grams, in this study, we evaluated the initial implementation of

the Golden Compass Program, at the Ward 86 outpatient HIV

clinic at San Francisco General Hospital, using the RE-AIM

framework. The Golden Compass Program is a geriatric-HIV

program designed to address key health-related challenges

experienced by older PLWH and consists of consultative ger-

iatrics and cardiology clinics located within the HIV clinic and

participatory group classes for patients; the theory-based

design of the program is described previously.35 This evalua-

tion focuses on the period from program inception in January

2017 through June 2018. Importantly, through the use of the

RE-AIM framework, this article presents assessment of initial

outcomes such as acceptability and satisfaction with the pro-

gram among patients and providers.

Methods

Program Setting and Participants

The Ward 86 clinic is a Ryan White and public health funded

clinic located on the San Francisco General Hospital campus.

Ward 86 provides HIV primary care and specialty services to

What Do We Already Know about This Topic?

People living with HIV are aging, and new care models are

needed to address the health needs of this population,

including comorbidities and geriatric conditions.

How Does Your Research Contribute to the
Field?

We describe the successes and challenges from the imple-

mentation of the Golden Compass geriatric-HIV program

based at San Francisco General Hospital using an imple-

mentation science framework Reach-Effectiveness-

Adoption-Implementation-Maintenance (RE-AIM).

What Are Your Research’s Implications toward
Theory, Practice, or Policy?

The use of the RE-AIM framework allows for knowledge

learned from our program implementation to be applied to

other settings or practices.

2 Journal of the International Association of Providers of AIDS Care

Page 60 of 102



approximately 2600 PLWH who are publicly insured or under-

insured. From 2017 to 2018, the time frame of this study,

approximately 1200 patients were age 50 years or older. All

PLWH age �50 seen at Ward 86 were eligible to participate in

the Golden Compass program. Although we focused on

patients at Ward 86, programming was open to the larger San

Francisco community.

Program Description

The Golden Compass Program launched in January 2017

involving a team of MDs (medical director, cardiologist, geria-

trician), a registered nurse (RN), a pharmacist, a program coor-

dinator, who managed classes, and a medical assistant. We

developed the program with input from patients and providers,

described in detail previously.35 Specifically, the program

name, including the idea of a compass, came from focus groups

with patients who reported feeling unprepared for their “Golden

Years” andwho reported needing help navigating the health care

system.35 Using this input, we conceptualized the Golden Com-

pass program as a comprehensive care program for PLWH aged

50 years or older, framed around the 4 points of a compass: (1)

Heart and Mind (Northern Point) includes on-site cardiology,

cognitive evaluations, and brain health classes; (2) Bones and

Strength (Eastern Point) focuses on bone health, fitness, and

physical function, through exercise classes and on-site geriatric

consultation; (3) Dental, Hearing, and Vision (Western Point)

ensures appropriate screenings and linkage to dental, audiology,

and optometric/ophthalmology services; and (4) Networking

and Navigation (Southern Point) focuses on social and

community-building activities.35 Key features of this program

are that patients maintain their primary care provider and access

the Golden Compass program within their HIV primary care

setting. Consultations and class programming, including in-

person visits with an HIV-focused geriatrician and cardiologist,

are accessed in the same familiar clinic environment. Although

conceptualized along the compass framework, not all services

map precisely to a single point and are meant to overlap and be

complementary. For example, while the cardiology clinic aligns

directly with the Northern Point (Heart andMind), the geriatrics

clinic overlaps with Northern (Heart andMind), Eastern (Bones

and Strength), and Western Points (Dental, Hearing, Vision) by

assessment of cognition, physical function and falls, and screen-

ing for sensory impairment, respectively.

Program Referrals

We employed a 2-pronged strategy to introduce the Golden

Compass Program to patients and medical providers. First, pro-

gram components were advertised to patients through flyers and

handouts posted around the clinic. Second, we introduced the

program to providers and staff via a series of routine staff meet-

ings. To participate in the program, patients could be referred by

their primary care provider (most common mechanism), or by a

social worker or RN on their clinical care team, to 1 or more

program components. Separate referrals existed for the

cardiology and geriatrics clinics, although a patient could be

referred to both clinics. Participatory group classes (brain health

and exercise classes) were attended on a drop-in basis and did

not require provider referral. However, if a provider thought a

patient might benefit from a class, they could share patient

names with the program coordinator, who in turn contacted the

patient with details and provided reminder calls for upcoming

sessions. Additionally, participation in one programmatic com-

ponent could facilitate participation in another component. For

example, if a patient seen in geriatrics clinic was found to have

cognitive concerns or problems with mobility and balance, they

were offered participation in brain health or exercise classes.

Through these systems, a patient could participate in one com-

ponent (eg cardiology clinic) or multiple components (eg, ger-

iatrics clinic and brain health classes). The extent of

participation was determined by each patient and there were

no time limits on participation.

Description of Initial Program Implementation

Initial program implementation focused on 3 programmatic

components: (1) group classes, specifically exercise and brain

health classes (Eastern and Northern Points, respectively); (2) a

bimonthly consultative cardiology clinic (Northern Point); and

(3) a weekly consultative geriatrics clinic (Eastern, Western,

and Northern Points). All classes were on a drop-in basis and

there were no limits or caps on the number of classes each

patient could attend. Brain health classes were developed in

conjunction with a community-based gerontologist, who led

the classes. The curriculum was adapted to focus on cognitive

domains relevant to HIV-associated neurocognitive disorder.36

We conducted 3 series of brain health classes, occurring

weekly for 9 weeks, between February 2017 and April 2018.

Each class in the series was 2 hours long and concluded with a

meal at the end. Content included strategies for addressing

cognitive concerns and included sessions on mental health

issues such as depression. Exercise classes, known as

“Wellness Club,” focused on balance, cardiovascular, and

strengthening exercises. Wellness club classes were conducted

on a weekly basis over 2 time periods, between January and

April 2017 and then from January 2018 on an ongoing basis.

An exercise instructor with experience in leading classes for

older adults in a medical setting, led the Wellness Club classes.

Classes were 50 minutes in length and all exercises could be

performed sitting in a chair or wheelchair.

For implementation of the cardiology clinic, a cardiologist

with HIV expertise conducted cardiology consultations twice a

month at Ward 86 for patients aged �50 years. Electrocardio-

graphy and laboratory specimens needed for cardiology clinic

could be done at Ward 86, while other testing was done on the

same hospital campus. For the geriatric consult clinic, a geria-

trician with HIV expertise held a weekly consult clinic at Ward

86. Each initial geriatric consultation visit was scheduled for 60

minutes and included a consultation with the clinic pharmacist

to review all medications. During this visit, geriatric assess-

ments were performed and a treatment plan developed.
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Assessments included depression screening (Patient Health

Questionnaire-9), cognitive assessment (Montreal Cognitive

Assessment), functional status (Activities of Daily Living and

Instrumental Activities of Daily Living), falls and gait assess-

ment, and assessment of social supports. In this initial program

implementation, only patients who were seen in geriatrics

clinic underwent geriatric assessment (eg, someone who only

participated in Wellness Club did not undergo geriatric screen-

ing). For both geriatrics and cardiology clinics, the need for

ongoing follow-up visits was at the discretion of the consultant.

Consultant notes with assessment results and treatment plans

were sent to primary care providers and any medication

changes discussed with providers over email or phone.

Initial implementation of screenings for dental problems and

sensory impairment (Western Point) focused on older adults

seen in the geriatric consultation clinic. Standard single-item

screening questions assessed vision, hearing, and dental con-

cerns and dates of last screening exams.37,38 Referrals were

made to appropriate services and information provided about

discounted eyeglasses or hearing aids. Initial activities to address

social isolation (Southern Point) focused on a pilot support group

for older adults, along with linking patients, as appropriate, to

community-based programs to address social isolation.

Evaluation Using the RE-AIM Framework

The implementation science framework RE-AIM focuses on

the reach of a program to a representative proportion of the

target population (often defined at the patient level), effective-

ness of the program on specific outcomes, adoption of the

program in a specified setting (often defined at the provider

level), fidelity to the originally planned implementation, and

long-term effects including how a program becomes incorpo-

rated into routine practices, or program maintenance.31,32-34,39

For this initial evaluation of the first 1.5 years of the program

(from January 2017 to June 2018), we did not examine the

maintenance dimension of RE-AIM. We used both quantitative

and qualitative methods as data sources for the RE-AIM dimen-

sions. Satisfaction surveys for the overall program and consul-

tative clinics were administered once in the fall of 2018, at the

same time and one-on-one qualitative interviews with primary

care providers and patients were conducted. Qualitative inter-

views provided important data on barriers and facilitators of

each RE-AIM dimension as well as additional effectiveness

data. Table 1 summarizes the definitions and data sources uti-

lized in our study for each RE-AIM dimension.

RE-AIM Dimensions

Overall reach was defined as the proportion of patients who

participated in �1 program components compared to the total

number of patients aged �50 years listed as patients in the

clinic. The primary data source was attendance at clinic

appointments and classes. We also examined participant demo-

graphics and compared the demographics of those who

attended clinic appointments in the cardiology and geriatrics

Table 1. Definitions and Data Sources of RE-AIM Dimensions.a

RE-AIM dimension: Definition Source

Reachb –Overall reach: Proportion and demographics of patients
who participated in 1 or more program components

–Proportion and demographics of patients seen in geriatrics
and cardiology clinics; we compared demographics
between those who attended clinic appointments and
those who had cancelled/no-show

–Class attendance and demographics of attendees
–Number of patients screened for vision, hearing and dental
issues

–Manual tracking of geriatric and cardiology clinic visits
including cancellations and no-show appointments

–Tracking class attendance
–Electronic medical record demographic data and surveys
with demographic questions

–Qualitative interviews with patients and providers

Effectiveness –Patient satisfaction with and acceptability of program
components

–Patient satisfaction and feedback on classes
–Provider/staff satisfaction with services, acceptability of
program components

–Provider/staff changes in knowledge, attitudes and beliefs
about aging services

–Reports of benefits from services

–Surveys of patients and providers/staff regarding program
satisfaction and acceptability (provider surveys also
included questions about knowledge, attitudes, beliefs,
patient surveys self-rated health)

–Surveys of patients at end of each class cycle
–Qualitative interviews with patients and providers

Adoptionc –Provider/staff referrals to program components, especially
geriatrics and cardiology clinics

–Manual tracking of providers who referred to clinics
–Survey questions about reasons why did or did not make
referrals

–Qualitative interviews with patients and providers
Implementation –Fidelity to proposed structure of clinics and programming –Internal notes/reports on activities and operations

–Qualitative interviews with patients and providers

aMaintenance phase not included.
bReach defined at patient level.
cAdoption defined at provider/staff level.
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clinics to those who did not attend (cancelled and no-show

appointments).

We examined effectiveness among patients, primary care

providers, and staff in terms of the degrees of acceptability and

satisfaction with the Golden Compass program. This was done

through quantitative methods (satisfaction surveys done at one

time point in the fall of 2018) and qualitative interviews with

patients and primary care providers, for example, through ben-

efits of the program reported during interviews. Acceptability

was measured using a single item, “I would recommend x

service to another person,” rated on a Likert scale from strongly

agree to strongly disagree.40 We assessed satisfaction with pro-

gram components using survey items, “How satisfied were you

with x,” rated on a Likert scale from very satisfied to very

dissatisfied.

For patients who attended one of the consult clinics, we also

assessed satisfaction with geriatrics and cardiology clinics

using the 18-item Interpersonal Processes of Care scale,41

which focuses on communication and patient-centered

decision-making (items scored between 1 “never” and 5

“always”). Self-rated health before and after geriatrics and car-

diology clinics was assessed retrospectively using 2 items:

“How would you rate your overall health before your appoint-

ment with Dr X?” and “How would you rate your overall health

after your appointment with Dr X?” The response scale for

each item ranged from “excellent,” “very good,” “good,”

“fair,” to “poor.” Items rating patient satisfaction with classes

included satisfaction with instructors and open-ended questions

about what participants liked most and least about classes, as

well as any specific benefits observed or learned in classes

(“Please describe any specific benefits achieved”).

Among providers and staff, we also assessed changes in

knowledge, attitudes, and beliefs about aging issues and ser-

vices (eg, “As a result of the Golden Compass Program, I am

knowledgeable in providing care to older adults,” ranked on a

Likert scale of strongly agree to strongly disagree).

Adoption was defined as provider uptake of the program, or

the number of providers who made referrals to geriatrics and

cardiology clinics. Provider referrals were assessed primarily

through tracking scheduled appointments in each clinic. Provi-

der satisfaction surveys also included questions about which

program components they referred patients to and reasons for

non-referral. Barriers and facilitators of provider adoption of

the program were explored further in qualitative interviews.

We assessed fidelity to the proposed implementation of the

program through internal notes, activity reports on operational

changes, and through qualitative interviews of patients’ and

providers’ experiences of the program.

Data Collection

Data on referrals and class attendance were collected from

January 2017 through June 2018 (cardiology clinic began

March 2017 and geriatrics clinic July 2016). We administered

satisfaction surveys evaluating satisfaction and acceptability

with the overall program and consultative clinics at a single

time point in the fall of 2018 with staff, providers, and patients.

We also conducted one-on-one qualitative interviews with pri-

mary care providers and patients during this time. Patient satis-

faction with classes was assessed at the end of each brain health

class cycle (April 2017, September 2017, and April 2018) and

at the end of the second series of exercise classes (June 2018).

Patients were recruited for surveys (approximately 15 min-

utes in length) and interviews (45-60 minutes in length) via

flyers. Flyers were posted in the clinic and were also given to

patients who attended the geriatrics and cardiology clinics by a

medical assistant. The flyer included a brief description of the

evaluation goals and a telephone contact. Patients in turn con-

tacted the evaluation team if they were interested in completing

surveys or interviews. All providers and staff were recruited

through email with links to an online survey (approximately10

minutes in length). Primary care providers who had referred at

least 1 patient to the program were recruited over email to

participate in qualitative interviews (20-45 minutes in length).

Patient surveys were self-administered in person, either on

paper or on a tablet device, with staff assistance if needed.

Provider surveys were self-administered online directly

through the secure UCSF REDCap survey platform. All survey

data were entered and stored using REDCap electronic data

capture tools hosted at UCSF.42 Interviews were conducted

by researchers experienced in conducting qualitative research

in person or via videoconference using a semi-structured inter-

view guide with open-ended questions about experiences with

the program. A transcription company approved by the UCSF

Committee on Human Subjects Research transcribed interview

data. Patients received a $10 gift card for survey completion

and a $20 gift card for qualitative interviews. Providers who

completed qualitative interviews received $10 gift cards.

Data Analysis

We used descriptive statistics to summarize survey data and

participant demographics. We used a framework analysis to

analyze the qualitative interview data, with codes based on the

RE-AIM dimensions.43 Three coders independently reviewed

the interview transcripts and met to discuss codes (JM, JT,CB).

Representative quotes for each RE-AIM dimension were

selected for this study.

Ethical Approval and Informed Consent

The studywas conducted in accordance with theWorldMedical

Association Declaration of Helsinki. All study procedures and

activities were reviewed by the UCSF Committee for Human

Subjects Research (study # 15-17859) and determined to be a

project that includes program evaluations, quality improvement

activities, or other activities which did not require further insti-

tutional review board oversight according to US federal regula-

tions. Even with the exemption, we still followed principles of

informed consent including emphasizing the voluntary nature of

participation in the evaluation process.
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Results

Results are reported in the context of each RE-AIM dimension.

During the evaluation period of January 2017 to June 2018, a total

of 39 providers and 28 staff worked at Ward 86, and 198 patients

participated in the Golden Compass program. Sixty-three percent

(n ¼ 42) of staff and providers and 20% (n ¼ 39) of patient

participants completed satisfaction surveys. Ten patients and 9

primary care providers completed qualitative interviews.

Reach

In the first year-and-a-half since formal program launch, 198

individuals participated in 1 or more components of the Golden

Compass program. Specifically, 119 were seen in geriatrics

clinic, 48 in cardiology clinic, 40 attended brain health classes,

and 32 attended exercise classes. Moreover, 30 (15%) partici-

pated in �2 components of the program. The mean age was 62

years (range 48-81); the majority were male (89%); 17% were

Latino; 14 participants were from outside Ward 86. Other par-

ticipant demographics are given in Table 2. Since 1200 adults

aged 50 years or older are listed as patients of Ward 86, the

estimated overall reach was approximately 17%.

In geriatrics clinic, 119 patients were seen for a total of 182

visits. An additional 34 patients were referred to clinic but did

not attend. Compared to those who attended, there were no

statistically significant differences by demographic character-

istics including race and ethnicity, although it was noted that

those who did not attend were relatively younger (59 versus 64

years, P ¼ .07) and more likely to identify as female (P ¼ .08).

In cardiology clinic, 48 patients were seen for a total of 98

visits. In cardiology clinic, an additional 17 referred patients

did not attend appointments. Compared to those who attended,

patients who did not were more likely to identify as female

(23% versus 6%, P ¼ .05); no differences were seen by race,

ethnicity, or age.

Attendance in Golden Compass classes increased over time.

Brain health class attendance grew from a regular group of 4

participants to a group of 10. Similarly, attendance increased

over time in the exercise classes with an initial group of 8

participants attending on average 2 weeks of classes, to a group

of 30 participants attending on average 5 weeks of classes.

Notably, 7 participants attended �10 consecutive weeks of

classes. For the Western point (Dental, Hearing, Vision),

among geriatric clinic patients, 42 (34%) had difficulty seeing,

55 (45%) had difficulty hearing, and 45 (36%) noted dentition

problems. Attendance in the support group (Southern Point) at

Ward 86 was low, necessitating outside referrals.

In qualitative interviews, providers noted that convincing

patients to participate in an aging-focused program was some-

times a barrier to reach. Many providers noted that discussing the

program with younger patients (such as those in their early 50s)

could be challenging. One provider noted that although cognitive

assessments were valued (reflecting provider level effectiveness),

cognitive impairment carries its own stigma, which could also be

a barrier to patient reach. Table 3 includes example quotes related

to the reach of the Golden Compass program.

Patient Effectiveness

Thirty-nine (20%) program participants completed satisfaction

surveys. Overall satisfaction and acceptability with program-

matic components were high (>90%; Table 4). Interpersonal

processes of care scores also reflected high satisfaction with

clinics (Table 4). Although self-rated health was assessed by

retrospective report, patients reported higher self-rated health

(more “excellent”, “very good” responses) after being seen in

geriatrics clinic (P ¼ 0.015; Table 4). Twenty-three partici-

pants completed class surveys about brain health classes and

9 completed surveys about Wellness Club. Across all 3 brain

health class cycles, in response to the prompt “What did you

like most about the class?,” the most common response was

interactions with others. In a prompt about benefits gained from

Wellness Club, participants reported improvements in balance

and posture, with one-third noting improvements in mental

health (“feel happier,” “more motivated,” “emotional health

has improved”) and one-third noting connection with others.

In qualitative interviews, patients noted benefits of attend-

ing classes, including social aspects and interactions, as well as

specific benefits such as learning how to “feel calm” in brain

health classes. Patients appreciated meeting with the pharma-

cist to review medications during geriatrics clinic and appre-

ciated a “more broad, wider” or holistic approach to health in

geriatrics clinic including addressing mobility problems, which

was noted as an issue for many older adults. Table 3 includes

example patient quotes related to the effectiveness of the

Golden Compass program.

Provider and Staff Effectiveness

Overall, 42 (63%) of staff and providers completed satisfaction

surveys (16 staff and 26 providers, with 18 providers having

referred at least 1 patient to geriatrics clinic and 14 providers

having referred at least 1 patient to cardiology clinic). All dis-

ciplines were represented among survey respondents, with MD/

NP providers (n¼ 22), nursing (n¼ 4), medical assistants (n¼
8), and other staff (n ¼ 8). Table 5 summarizes staff and pro-

vider satisfaction survey data. Satisfaction with the Golden

Table 2. Demographics of Golden Compass Program Participants (n
¼ 198).

Age in years, mean (SD) 62 (7.6)
Race
White 78 (39%)
Black 43 (22%)
Asian 14 (7%)
American Indian/Alaska Native 10 (5%)
Other 33 (17%)

Hispanic/Latino ethnicity 31 (17%)
Male sex 178 (89%)
CD4 T cell (cell/mL), median (IQR) 514 (368-734)
Undetectable viral load (<40 copies/mL) 171 (91%)
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Compass program was high, with 38 (90%) reporting very

satisfied or satisfied with the program overall and with cardi-

ology and geriatric clinics. A majority (90%) of staff and pro-

viders agreed or strongly agreed that the program improved the

health of older adults at Ward 86. In open-ended survey

responses, comments included phrases such as “pivotal

program,” or “welcomed addition.” Areas for improvement

in comments included appointment wait times, how to best

communicate with specialists and refer to appointments, and

advertising more effectively.

With regard to knowledge, attitudes, and beliefs about aging

services among staff and providers, 30 (72%) strongly agreed

or agreed that their comfort in providing care for older adults

had increased since program inception and 26 (62%) strongly

agreed/agreed that they felt knowledgeable about caring for

older adults since program inception. Similar responses were

obtained regarding changes in confidence in ability to care for

older adults, with 25 (59%) noting strongly agree/agree. Over-

all, 11 (76%) providers who referred to cardiology clinic felt

the referral increased their knowledge of cardiology topics and

17 (94%) providers who referred to geriatrics clinic felt their

knowledge of geriatric assessment and management increased.

Among the 9 primary care providers who completed quali-

tative interviews, combined they referred 70 patients to

Table 3. Example Quotes for Each Re-AIM Dimension from Qualitative Interviews with Patients and Providers.

Reach

[My doctor] said [Golden Compass] was a program for people who were older . . .That I would meet those kind of people . . . I had a whole
peer group die on me, and I’d like to have some peers and some people with HIV who are in their 60s or older. I know there are not too many
of us, but I’d like to see if our experiences are similar or connect in any way. So that was my primary interest in the program. (Patient)

Providers framing aging services
I talk about as we get older it’s nice to have somebody who that’s their specialty, I do primary care, I’m an HIV specialist but it’s also nice as we
get older to have kind of global look at your overall health from that point of view, and it’s not that you’re old because a lot of people, they roll
their eyes, “I’m 50 I don’t want to get referred to as a geriatric.” And I say, “Well it’s not that you’re so old now but what we want to do is look
at ways to keep you healthy as you get older.” (Provider)

Effectiveness

Overall effectiveness of Golden Compass
[The program] is another set of eyes on taking care of my health, they’re like, “How can we support this person, what could we do to make it
easier for them?” (Patient)

We often learn from our subspecialist colleagues and subsequent recommendations and notes. So, even though I don’t always refer my
patients who are over fifty, the assessments are actually quite helpful in informing how to approach all of my patients over fifty, even if they
don’t go to—or don’t want to go to Golden Compass.” (Provider)

Benefits of classes
[The classes] really taught you . . .Don’t blame yourself . . . I didn’t do anything wrong. Somebody just took [HIV] from themselves and just
gave it to me . . . I got so sick. I didn’t have no other choice. I got so sick I was on my knees crawling for somebody to take me to the hospital
because I’m knowing but not believing. So the classes really taught me, calm yourself down. Just deal with whatever it is that you need to deal
with. And you will never be okay but you’ll be all right. All right. You know what you need to do to make yourself feel better. (Patient)

I have had a couple patients attend [the classes] and they really like it. I sell it to them by saying that there will be people of their age group so
they’re not feeling like they’re in an uncomfortable environment, with younger people, and maybe not being able to do things. Patients have
really enjoyed it who have gone. So I often try and get [more of] them to go. (Provider)

Adoption

Satisfaction with prior experience facilitates adoption
“And for the most part, part of what makes you want to refer a patient is the experience you have when one patient’s been seen and in general
my experience has been really good,” (Provider)

Staff can help facilitate referrals
“The best way would be to have the nurses query the providers, because they do the scrubbing and the charts before [visits] for healthcare
maintenance elements, and then just saying “Do you think that this [person] would be a candidate for a Golden Compass referral?” (Provider)

Implementation

I wish I can have all of my appointments here . . . I’m familiar with the building. When I [have to] go somewhere else, I still show up but it’s just
more far away and it’s different, so I got to plan my timing and stuff. The area, the closeness, it’s a plus. (Patient)

I’ll look at my clinic list and I’ll have 70-year-olds, a bunch of 60-year-olds—that’s my typical panel. Maybe not all 70s but 50s, 60s, definitely
aging. So, [it is critical] having Golden Compass be an integral part of the clinic and provide routine follow-up as part of the person’s care as
well. Often I’ll have a patient with psychiatric issues and, because they’re a little bit disorganized and can’t make appointments with a
psychiatrist and all that, I’ll end up managing, I’ll prescribe their antipsychotics but then I’ll want them to see the psychiatrist once a year just to
check in, med check, give an overall global view of how things are going. [The benefit of] Golden Compass is not only just the initial
consultation but also the following up. (Provider)
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Table 4. Patient Satisfaction with and Acceptability of Golden Compass Program Components.

Percentage reporting satisfied/very satisfied or agree/strongly agree, n ¼ 39

Satisfaction with care overall 97% (77% very satisfied)
Geriatrics clinic
Satisfaction with geriatrics clinica 100% (75% very satisfied)
Acceptability of geriatrics clinicb 93% (75% strongly agree)
Self-rated health before and after geriatricsc clinic Before After

Excellent 3 (11/%) 4 (14%)
Very good 2 (7%) 4 (14%)
Good 11 (40%) 12 (43%)
Fair 9 (32%) 8 (29%)
Poor 3 (11%) 0 (0%)

P value ¼ 0.015
Cardiology clinic
Satisfaction with cardiology clinica 100% (88% very satisfied)
Self-rated health before and after cardiologyc clinic Before After

Excellent 0 (0%) 0 (0%)
Very good 1 (13%) 4 (38%)
Good 6 (75%) 5 (62%)
Fair 1 (13%) 0 (0%)
Poor 0 (0%) 0 (0%)

P value ¼ 0.5
Acceptability of cardiology clinicb 100% (63% strongly agree)

Interpersonal processes of care scoresd

Communication Lack of clarity 1.12
Elicited concerns 4.60
Explained results 4.48

Decision-making Decided together 4.24
Interpersonal style Compassionate 4.83

Discrimination 1.00
Disrespectful office staff 1.03

Classes
Satisfaction with brain health classesa 93% (80% very satisfied)
Acceptability brain health classesb 100% (88% strongly agree)
Satisfaction with Wellness Cluba 100% (76% very satisfied)
Acceptability Wellness Clubb 100% (88% strongly agree)

aN ¼ 28 for geriatrics clinic, 8 for cardiology clinic, 16 for brain health, 17 for Wellness Club.
bAcceptability measured by “How strongly do you agree, “I would recommend the x to someone else?”.
cAsked at one time point, retrospectively, P values using Wilcoxon signed-rank test.
dAsked for both cardiology and geriatrics clinics, reported as average scores from 1 to 5, with 1 being a low score or “never” and 5 being a high score or “always.”

Table 5. Provider and Staff Satisfaction with and Acceptability of Golden Compass Program Components.

Percentage reporting strongly agree/agree or satisfied/very satisfied, n ¼ 42

Overall Golden Compass Program
Satisfaction with Golden Compass Program 90%
Program improved health of patients age �50 90%
Acceptabilitya 96%

Geriatrics clinicb

Satisfaction with geriatrics clinic 94%
Adequately addressed your clinical concern 100% (83% strongly agree)
Improved patient care 100% (67% strongly agree)
Communicated recommendations clearly 94%

Cardiology clinicb

Satisfaction with cardiology clinic 94%
Adequately addressed your clinical concern 92%
Improved patient care 92%
Communicated recommendations clearly 83%

Classes
Satisfaction with patient experience of Wellness Club 90%
Satisfaction with patient experience of Brain Healthc 66%

aAcceptability measured by “How strongly do you agree, “I would recommend the x to someone else?”
bn ¼ 18 for responses to geriatric consults, n ¼ 14 for responses to cardiology consults.
cNo one answered dissatisfied or very dissatisfied, but 29% answered “unsure” or that “patients referred did not participate.”
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cardiology and geriatrics clinics, with an average of 2 referrals

to cardiology and 5 referrals to geriatrics. Complementary to

survey data, reviewing consultants’ notes and applying knowl-

edge gained to other patients was noted during interviews

(Table 3). Improvement in patients’ lives, such as addressing

cognition and mobility issues in geriatrics clinic, was another

notable theme. Addressing polypharmacy and pharmacist sup-

port was viewed as a benefit to patients and helpful to provi-

ders. Providers also observed that patients benefitted from class

participation (Table 3). A desire for increased mental health

services for older adults was noted.

Adoption

A total of 39 providers and 28 staff were working at Ward 86 in

2017 to 2018. Through tracking clinic appointments, 33 (85%)

providers had referred at least 1 patient to the geriatrics clinic,

with a range of 1 to 16 patients referred. Twenty-three (59%)

had referred to the cardiology clinic, with a range of 1 to 14

patients referred. The most common reasons for referral to

geriatrics clinic included general evaluation (n ¼ 48, 40%),

cognition (37, 31%), and falls (14, 11%). The most common

referral reasons to cardiology clinic included coronary artery

disease (20, 42%), congestive heart failure (7, 15%), arrhyth-

mias (including atrial fibrillation, n ¼ 5, 10%), and pulmonary

hypertension (5, 10%).

Among the staff and providers who completed surveys (n ¼
42, 63% of total staff and providers), 12 (80%) staff and 23

(90%) providers reported recommending 1 or more program

components to patients. The majority of respondents had

referred to geriatrics clinic (n ¼ 27, 77%), brain health classes

(n ¼ 25, 72%) followed by exercise classes (n ¼ 21, 60%), and

cardiology clinic (n ¼ 17, 17, 49%). Staff (n ¼ 3) who did not

discuss the program with patients cited time constraints (n¼ 1)

and role responsibilities as reasons (eg, more the role of the

patient’s primary care provider, n¼ 2). Two providers who had

not referred to any program components indicated not knowing

how to make a referral, being unaware of program components

or not understanding what a geriatric consult provides.

In interviews with primary care providers, confusion over

referral workflows to geriatrics and cardiology clinics was

noted as a minor barrier to adoption. Value and perceived

benefits to patients seen from prior referrals facilitated further

referrals and overall adoption (Table 3).

Implementation

Overall, the program was implemented as originally planned. A

few changes did occur including refocusing the Southern Point

(social support) to our community partners with active support

groups. Interviews supported fidelity to proposed implementa-

tion, including the flow of initial geriatrics clinic visits with the

pharmacist and geriatrician (Table 3). Both providers and

patients identified colocation of geriatrics and cardiology clinics

at Ward 86 as helpful and important. Both groups noted lack of

Spanish-language programming as a challenge. Providers noted

a need for clarity regarding the role of theGolden Compass team

as either providing consultation or ongoing follow-up support,

with some desiring more comanagement options (eg, ongoing

geriatric care).

Discussion

As the field of “geriatric-HIV medicine” evolves, improved

knowledge of existing geriatric-HIV programs is needed. In

this study, we evaluate the initial implementation of the Golden

Compass geriatric-HIV program in San Francisco, using the

RE-AIM framework. The Golden Compass program offers

comprehensive services with a focus not just on consultative

clinics in geriatrics and cardiology but also on classes and

fostering social connections. In the first year and a half, we

reached approximately 17% of older adults at the Ward 86 HIV

clinic with overall fidelity to the original program design. Pro-

vider adoption of services was high with 60% and 80% of

providers referring at least 1 patient to cardiology and geriatrics

clinic, respectively. Overall, patients and providers found the

program to be highly acceptable and were satisfied with ser-

vices. Our study helps address the knowledge gap about

geriatric-HIV programs by providing evaluation data including

data on short-term outcomes and acceptability of services.

Use of the implementation science framework RE-AIM is a

strengthof this evaluation, as it allowedus to consider andanalyze

relevant public health dimensions such as reach and effective-

ness.29,32 Additionally, the qualitative and quantitative methods

used to define theRE-AIMdimensionswere complementary. For

example,with regard to reach, during provider interviews, stigma

against attending an “aging” program was perceived as a barrier

to participation for some patients, especially those in their 50s.

While we had heard that sentiment expressed by patients during

program development, and intentionally omitted the word “HIV”

or “geriatrics” or “aging,” it can be challenging to frame the

program to patients, especially to the geriatrics clinic, without

using the term “aging.” Indeed, those who did not attend geriatric

clinic appointments (canceled or no-show appointments) were

relatively younger compared to those who did attend (age 59

versus 64years).Missed appointments also helps explain the high

adoption rate of the Golden Compass Program through provider

referrals yet lower overall reach. Provider suggestions on how to

address this concern included framing the program as “staying

healthy as you get older” or “living longer with HIV,” both of

which we plan to incorporate in the future.

Regarding effectiveness, we focused on early implementa-

tion outcomes, including satisfaction and acceptability of ser-

vices. Overall, we found a high degree of satisfaction with all

program components, often �90% among both patients and

providers. Patients retrospectively reported improvements in

self-rated health after attending geriatrics clinic appointments,

a measure which has been used as a single-item measure of

quality of life in HIV clinics.44 In interviews, providers and

patients valued services through the program, especially

addressing medications and mobility problems, although the

need for greater mental health services was noted. Colocation

Greene et al 9
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of services was also valued. The preliminary finding of

improved self-rated health and the value of geriatric assess-

ments supports the literature on geriatric assessment being

associated with quality of life in older PLWH.18,19 The value

of colocation of services supports a study of Ryan White HIV/

AIDS program funded clinics, which also reported the impor-

tance of colocation of services.45

A greater range of responses was seen in terms of knowl-

edge, attitudes, and beliefs among providers and staff; 70%
noted increases in comfort, confidence, and knowledge since

program inception. Of note, initial program activities did not

include specific educational outreach to staff and providers,

which may explain the result. Overall implementation of the

program proceeded as intended, except for the unexpected low

attendance rate at the social support group, necessitating refer-

rals to established community-based groups. Importantly,

patients found support and connection through Wellness Club

(exercise classes) and brain health classes offered, so may not

have required an additional social support group.

Although it is difficult to make direct comparisons, for con-

text on our RE-AIM findings, in terms of reach, the geriatric-

HIV program in New Orleans (Mmutu Clinic) saw 60 of 160

eligible patients age �60 in 1 year; the Over 50 clinic in Lon-

don saw 150 patients over 2 years, and the Center for Special

Studies program in New York City saw 76 patients over 4 years

(2800 patients all ages).24-26 The Center for Special Services

program in New York reported that 7 of 10 providers found

geriatric consultations very or extremely useful, which similar

to our results suggest that providers find services valuable.26

Another strength of using the RE-AIM framework in our

evaluation is it provides a structure to organize key findings and

how these findings might be applied or adapted to other set-

tings.29 For example, to expand the reach of geriatric-HIV pro-

grams, it is critical to not only frame services to avoid stigma

from HIV but also agism. Through qualitative interviews, we

learned more about the challenges of framing or advertising

aging services to patients, despite our original best intentions

of developing the program name, Golden Compass, to avoid

“aging” or “geriatrics.” Another key finding relates to the pre-

liminary effectiveness data, as patients reported developing new

social connections through the program’s classes. This is impor-

tant asmore literature emerges about the hazards of isolation and

loneliness on the overall health for older adults.15,46-48 We

learned that fostering new social connections can occur through

different types of programming and not just formal support

groups. Also relevant to effectiveness, colocated services were

valued by both patients and providers. We acknowledge that

access to a colocated geriatrician may be difficult in some set-

tings, given the limited numbers of geriatricians in the United

States. Training HIV staff and interested providers in geriatric

principles to conduct on-site geriatric assessments or using tele-

medicine consults could be adaptations, which still offer the

spirit of colocated services. Furthermore, we found that the pro-

gram was implemented largely as planned, which allows our

program description to be reviewed by others and adapted to

local resources. This is especially relevant as resourcesmayvary

between urban settings like ours and rural areas in the United

States, and especially relevant to differences in resources

between high- and low- and middle-income countries.

Limitations do exist in our study, especially with our defi-

nition of reach. The denominator we used to examine reach is a

current estimate of patients aged 50 years or older assigned to

Ward 86, many of whom may not be actively engaged in ser-

vices or attending clinic during the study time frame (2017-

2018). Additionally, it is unclear that everyone age 50 years or

older needs or would benefit from the Golden Compass ser-

vices. Determining who would benefit most from aging ser-

vices, especially geriatric consultative services, remains a gap

in the literature. If anything, these limitations mean our current

reach may be underestimated. In terms of effectiveness, we

focused on satisfaction and acceptability in survey data and

less on patient-reported outcomes, which is a future focus,

including geriatric assessment results and prospective assess-

ment of measures such as self-rated health. Our current retro-

spective measure of self-rated health limits interpretation of

this result. However, survey data were enhanced by data from

the qualitative interviews. We did not specifically evaluate the

“maintenance” phase of RE-AIM, but funding for the program

is ongoing and we are planning to use this study to further

refine processes and improve services.

Our findings have important implications for further

research and policy directions in “geriatric-HIV medicine.”

Our effectiveness findings, such as satisfaction with and accept-

ability of services, not only fill a knowledge gap regarding

geriatric-HIV programs but also provide early evidence for

policy makers to support development and funding of these

programs. Use of implementation science frameworks such

as RE-AIM for program evaluation will be an important tool

to advance the field, to allow for better comparisons across

programs. The addition of qualitative methodology, as used

in our study, is also an important tool to improve internal

program processes and provide additional program outcome

data, which in turn can support ongoing funding and program

maintenance. For policy makers in the United States, where our

program is based, 2 of the largest HIV service providers, the

Veterans Health Administration (VA) and the Ryan White

HIV/AIDS Program, may be ideal settings to implement a

program like the Golden Compass program. Both settings

could implement colocated services and programming such

as classes. The VA has a strong tradition of geriatric services

such as the Geriatric Research Education and Clinical Centers

and the Ryan White program already emphasizes comprehen-

sive colocated and wrap-around services which could be

extended to geriatric and other subspecialist consultants.49-51

A critical need exists for the development and improved

understanding of geriatric-HIV programs for older PLWH, given

the medical and psychosocial challenges facing this population.

The Golden Compass program based at San Francisco General

Hospital is an innovative program designed to address key issues

facing older HIV-positive adults. This initial evaluation of the

programholds key lessons for replication in other settings to serve

the increasing number of older adults living with HIV.
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