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Abstract Persons over age 50 are not only aging with
human immunodeficiency virus (HIV) infection but also
represent a high proportion of new HIV infections. Neuro-
psychiatric symptoms, including depression, cognitive im-
pairment, and substance abuse, are very common in
individuals infected with HIV. However, there is little under-
standing of the relationship between these HIV-related
comorbid conditions in newly infected elderly patients com-
pared to uninfected elderly and those who have survived after
20 years of HIV/AIDS. We summarize the current theories
and research that link aging and HIVwith psychiatric illnesses
and identify emerging areas for improved research, treatment,
and patient care.
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Introduction

Once a fatal illness in many countries, the now chronic,
manageable human immunodeficiency virus (HIV) infection

and resulting acquired immunodeficiency syndrome
(AIDS) have evolved into illnesses that are diagnosed
and treated across the life span. While healthy, individ-
uals are considered to be “elderly” over age 65; older
persons living with HIV/AIDS are identified at age 50.
The designation of “older” HIV patients as >50 years old
is a statistical definition used by the Centers for Disease
Control (CDC 2008), but appears to be an imprecise
barometer of physical and mental health in seropositive
individuals. An estimated 25 % of all HIV-seropositive
individuals in the United States are >50 years old.
(Martin et al. 2008; CDC 2008). As persons live longer,
in part because of the widespread use of highly active
antiretroviral therapy (HAART), the population of HIV
patients 50 years and older will continue to increase.
This population growth is attributed to both chronic
HIV infections from earlier exposures and newly
infected older adults. By the year 2015, 50 % of the
AIDS cases in the USA and 15 % of newly diagnosed
cases are predicted to fall into this older age group
(CDC 2008).

Despite an estimated 15–25 % of potential new HIV+
cases diagnosed in the age >50 group (CDC 2008; Nguyen
and Holodniy 2008), there is little data available regarding
this unique population and limited information for treatment
of medical and psychiatric comorbidities. Older HIV
patients can be medically complicated and have been dem-
onstrated to have increased risk and severity of depression
and cognitive impairment (Martin et al. 2008; Valcour and
Paul 2006; Valcour et al. 2004; McArthur et al. 2010), a
shorter time period from infection to the development of
AIDS (Nath et al. 2008; Zablotsky and Kennedy 2003; Butt
et al. 2001), and decreased proliferation of T lymphocytes
(Ellis et al. 2011; Goetz et al. 2001; Justice et al. 2004;
Grabar et al. 2004). Older individuals appear to be more
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vulnerable to HIV infection because of lack of knowledge of
personal risk, their low rate of condom use (Pappas and
Halkitis 2011; Zablotsky and Kennedy 2003), and delayed
or missed diagnosis (Nguyen and Holodniy 2008; Deeks
2010). Substance abuse is still common among older, sero-
positive gay and bisexual men, and club drug use appears to
contribute to growing infection rates in older age groups
(Pappas and Halkitis 2011). Although there is significant
morbidity and mortality in elderly HIV patients, the trend,
along with younger patients, has been to exclude medical
comorbidities in research studies. This provides less than
adequate information about optimal management for older
populations with HIV that have substance abuse problems
and mental illness.

While these studies represent an emerging body of liter-
ature that demonstrates that age exacerbates the HIV/AIDS
disease course in older patients (McArthur et al. 2010),
further advances are needed to understand the changes in
mood, cognition, and behavioral symptoms in this age
group. There is a paucity of newer studies in older adults
with HIV, with much of the original data over a decade old.
Ongoing discussions about strategic research from these
earlier articles are needed to address the compounding phys-
ical and psychological factors of aging in a growing older
group of HIV patients. In this article, we identify two
hypothetical mechanisms related to aging, mental illness,
and HIV. We review the clinical presentation of psychiatric
disorders in older HIV populations and summarize the cur-
rent knowledge and treatment regarding older HIV-
seropositive individuals with comorbid mental health issues.
We also identify emerging areas for improved research on
treatment and patient care.

Mechanisms involved in aging, psychiatric
comorbidities, and HIV

Medication adherence, increased survival, and reduced
psychiatric symptoms

The ability to adhere to a prescribed medication regimen
is one of the most important factors in long-term sur-
vival with HIV. In addition to poor prognosis for the
patient, abandoning treatment leads to a potential threat
of multi-drug resistant HIV in the greater community.
The higher prevalence rates of age >50 may be directly
linked to HAART medication compliance and viral rep-
lication (Fig. 1). A study showed that adherence to
HAART must exceed 95 % to limit viral replication
effectively. Patients with less than 80 % medication
adherence had an 87 % virologic failure rate, whereas
patients with medication adherence ranging from 80 to
90 % reported a virologic failure rate of 47 % (Ingersoll

et al. 2011). Patients with an adherence rate more than
95 % had a 10 % virologic failure rate. Other studies
have shown that older patients tended to achieve better
virologic control when compared with younger patients,
possibly due to better medication compliance (Grabar et al.
2004; Lodwick et al. 2010). Research conducted specifically
among older HIV-infected adults (Wutoh et al. 2003)
reported a significant inverse correlation between antiretro-
viral adherence and viral load among 100 HIV-infected
adults older than 50 years of age.

Untreated neuropsychiatric manifestations in HIV+
individuals, independent of age, can promote risk-taking
behavior leading to further spread of the disease (Pappas
and Halkitis 2011; Lyketsos et al. 1993; Kopnisky et al.
2004). Along with depression, other conditions including
dementia, anxiety, psychosis, delirium, substance abuse,
and aversive life experiences are all psychiatric factors
associated with nonadherence to HIV treatment (Mellins
et al. 2009, Ettenhofer et al. 2009). Treatment of depression is
associated with improved adherence to HAART (Koenig et al.
2008; Campos et al. 2008) and improved CD4 counts and
disease outcomes.

While psychiatric comorbidities are common in HIV-
related illness, there are limited data to determine if the
neuropsychiatric symptoms are the result of the virus in
the CNS, magnified by HAART treatment or comorbid
with other chronic, inflammatory illness. During the
earlier course of the epidemic, multiple reports docu-
mented that older age was associated with higher rates
of seroconversion and worse prognosis once infected
with HIV. With the advent of successful antiviral ther-
apy, there has been a reduction in viral load and in-
crease in CD4 counts in large numbers of HIV patients
treated with HAART. Studies have shown that antiretro-
viral treatment can ameliorate depression symptoms and
increase medication adherence that coincides with im-
provement in CD4 cell counts (Koenig et al. 2008). One
study of homeless HIV-positive individuals with depression
and substance abuse showed significant improvement in anti-
retroviral therapy adherence with antidepressant treatment
(Tsai et al. 2010).

The antiretroviral therapies used to treat HIV illness
decrease virus production, but may also precipitate or wors-
en cognition, mood, and daily functioning (Leserman 2008;
van der Lee et al. 2007; van Servellen et al. 2002) (see
below). There is overlap between neuropsychiatric compli-
cations of HIV and HAART itself (McArthur and Brew
2010; Ellis et al. 2010; Letendre et al. 2006) (Table 1).
Peripheral neuropathy, hepatotoxicity, lactic acidosis, meta-
bolic syndrome, dyslipidemia, and pancreatic and endocrine
dysfunction have been associated with HAART. Older
patients may be more likely to develop toxicities than youn-
ger patients because of normal age-related changes in these
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organ systems. More work is needed regarding the complex
interactions between medication adherence, antiretroviral
drug mechanisms, mood, cognition, and behavior. Future
research that focuses on the relationship of long-term com-
pliance with HAART to neuropsychiatric symptoms in older
patients living with the HIV virus for several decades is
essential for educating newly diagnosed patients about

effective treatment of their viral illness and mental health
(Table 2).

Inflammation from HIV and “accelerated aging”

There has been widespread discussion of the concept that
HIV “accelerates aging,” most likely through ongoing and
increased inflammation (Fig. 1). Accelerated aging may lead
to higher rates of major depression, bipolar disorder, anxiety
disorders, psychosis, cognitive dysfunction, and substance

Fig. 1 Aging with HIV and its
effects on related
neuropsychiatric illnesses

Table 1 Psychiatric complications in HIV patients >50

Illness Characteristic symptoms

Major depression Persistent low mood, changes in sleep
and appetite, poor concentration, lack
of interests, guilt, suicidal ideations

Bipolar disorder (mania) Decreased need for sleep, grandiosity,
increased energy and libido, racing
thoughts, pressured speech

Psychotic disorders
(schizophrenia)

Auditory hallucinations, delusions,
thought disorder

Anxiety disorders
(generalized anxiety
disorder)

Heightened arousal, nervousness,
intrusive thoughts, anxiety

Cognitive impairment
(HIV-associated Dementia)

Cognitive decline, language
impairment, decreased attention,
intact consciousness

Delirium Waxing and waning consciousness,
memory impairment

Substance abuse/dependence Alcohol dependence, illicit drug use
leading to impairment of social
functioning

Adjustment disorders Low mood and/or anxiety, less severe
and related to an identified life
stressor

Personality disorders Maladaptive behaviors that interfere
with interpersonal relationships

Table 2 Summary of guidelines for the management of psychiatric
illness in HIV patients

1. Establishment and maintenance of a therapeutic alliance, or trust,
between patient and health care provider

2. Collaboration and coordination of care with other mental health and
medical providers

3. Diagnosis and treatment of all associated psychiatric disorders as
well as substance abuse disorders

4. Facilitation of adherence to overall treatment plan

5. Risk reduction strategies to minimize the spread of HIV

6. Maximization of psychological and social functioning

7. Harm-reduction counseling to substance abusers to minimize unsafe
sexual behavior during drug intoxication and promote adherence to
HAART therapy

8. Assessment and support of the role of religion or spirituality

9. Ensuring access to housing and financial assistance

10. Preparation for issues of disability, death and dying

11. The education of significant others or family regarding sources of
care and support

Source: Ross Slotten, M.D., and http://aidsinfo.nih.gov/guidelines/
html/1/adult-and-adolescent-treatment-guidelines/277/hiv-and-the-
older-patient
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abuse in older HIV+ individuals compared to healthy older
adults (Havlik et al. 2011; Leserman 2008; Effros et al.
2008; Valcour et al. 2004). At the same time, the interrela-
tionship between mental illness and further immunosuppres-
sion interferes with daily functioning, medication
adherence, and ultimately with treatment of HIV/AIDS in
the older HIV+ population. With aging, there are accelerated
risks of developing, diabetes, hypertension, coronary artery
disease, stroke, Alzheimer's disease, and other immune
system-related medical complications, all of which may
increase the risks for neuropsychiatric conditions in HIV/
AIDS. These comorbidities are typically not observed in the
general population until the seventh decade of life. In con-
trast, HIV patients present with these multiple medical prob-
lems in their 40s and 50s.

Over age 50, HIV-positive adults appear to have higher
rates of depression and poorer cognitive function (Nguyen
and Holodniy 2008; Angelino and Treisman 2008) which
may be in turn related to changes in immune profiles with
age. The common link appears to be inflammation (Deeks
2010). In addition to the HIV virus, persistent inflammation
from other viral infections, such as herpes, hepatitis, and
CMV, may activate the immune system in older indi-
viduals with HIV and directly alter T cell production
(Alciati et al. 2007).

The immune system has also been associated with HIV
and age-related conditions at the cellular level. With normal
T cells, one theory suggests that mitochondrial DNA func-
tions less efficiently with age and produces fewer energy
stores (Ozawa 1997). This may contribute to the physical
exhaustion seen in HIV-related fatigue (Vance et al. 2010).
HIV-related fatigue is an experience commonly reported in
HIV patients over 50 (Siegel et al. 2004) and is often
attributed to depression, HIV medications, and medical ill-
ness in older HIV-positive persons. Less energy at the cel-
lular level also means lower metabolism for brain cells,
which may contribute to a decline in mood and cognition.
In patients aging with HIV, this is magnified by the direct
viral depletion of the immune systems of cellular energy.
Furthermore, since antiretroviral therapies, specifically the
nucleoside reverse transcriptase inhibitors, are thought to
decrease mitochondrial DNA, the combination results in
higher rates of fatigue, depression, and cognitive changes
in older HIV patients (Vance et al. 2010). There is strong
evidence that fatigue and depression are interrelated. More
research is needed to determine how cellular immune mech-
anisms contribute to fatigue, mood, and cognitive changes
in older HIV patients.

The role of pro-inflammatory cytokines in the pathophys-
iology of mood is one of the best-supported hypotheses in
the study of affective disorders (Schiepers et al. 2005).
Inflammation is also strongly correlated with disease course
and prognosis in aging and in HIV (Deeks 2010). Cytokines

such as interferon-γ and IL-6, released in the periphery from
macrophages and from activated microglia within the cen-
tral nervous system, may provoke overstimulation of oxida-
tive stress pathways and directly regulate serotonin
production and trophic support from brain-derived neuro-
trophic factor and TNF-α. That deficit was independent of
the presence of dementia in those patients.

Given the strength of the evidence for involvement of
neuroinflammatory processes in HIV infection and neuro-
psychiatric symptoms, future studies are needed to expand
the current data regarding the pathophysiology of HIV in-
fection in older adults. More research is needed to under-
stand the unique mechanism(s) by which neuropsychiatric
illnesses manifest themselves in both patients with long-
term HIV infection and those newly diagnosed as HIV
positive later in life.

Psychiatric illnesses in older HIV patients

Major depressive disorder

Major depressive disorder (MDD) is the most common
psychiatric diagnosis in HIV/AIDS. Approximately 25 to
45 % of HIV-infected patients have a lifetime prevalence of
MDD, which is over twice the rates seen in the general
population, which range from 5 to 7 % (CDC 2008; Rabkin
et al. 2004a, b; Bing et al. 2001). In patients with CD4 cell
counts below 200, MDD is even more severe (Alciati et al.
2001). Retrospective and prospective studies in late-stage
HIV report a 2.5-fold increase in rates of MDD compared to
the general population (Ickovics et al. 2001; Lyketsos et al.
1996b).

Newly diagnosed cases of depression and risk of depres-
sion generally decrease with normal aging. In contrast, older
individuals with HIV have higher rates of lifetime depres-
sion compared to their HIV-negative cohort. A study look-
ing at HIV-positive and HIV-negative veterans showed no
difference in active depression symptoms in the young or
old HIV-positive group. As HIV-negative individuals aged,
depression symptoms declined. In every age group, lifetime
prevalence of depression was increased in the HIV-positive
group compared to HIV-negative controls (Justice et al.
2004). Similar high rates of depression were observed in a
study of three groups, (1) male homosexual, non-IV drug
users, without HIV; (2) young men with HIV; and (3) older
men with HIV. Older, HIV-negative men had a significantly
lower lifetime rate of depression, 20 %, compared to older
men with HIV (36 %). Homosexual non-IV drug users had
rates of 32 %, and younger HIV patients, 39 % (Rabkin et al.
2004a, b). Depression was associated with HIV infection in
older, longitudinal studies (Lyketsos et al. 1996b; Ickovics et
al. 2001; Leserman 2003) but not in short-term studies (Eich-
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Höchli et al. 1997; Rabkin et al. 1991; Perry et al. 2004),
suggesting that the progression of HIVover time increases the
risk for development of depression (Leserman 2003). The
current research reflects the need for longitudinal studies of
depression in older HIV patients with a distinction between
older adults with new infections compared to long-term infec-
tions in adults who have aged with HIV/AIDS.

Depression in older HIV-positive individuals is also as-
sociated with higher rates of medical comorbidities. The
Research on Older Adults with HIV study collected self-
report data on depressive symptomology from over 1,000
HIV-positive men and women with HIV that were age 50
and older from 2005 to 2006. There appears to be significant
correlations with depression scale scores and cardiovascular
and pulmonary conditions (Havlik et al. 2011). They also
found those with depression had a higher disease burden
and an average of three other disease conditions (Havlik
et al. 2011). Overall, more clinical studies are needed in
HIV individuals with depression and multiple chronic
illnesses, beyond monitoring CD4 count and viral load
(Havlik et al. 2011).

An active major depressive episode may itself increase
risk of contracting HIV. While cross-sectional studies and
self-report measures have their own limitation in establish-
ing a causal link between comorbid illness and neuropsy-
chiatric symptoms, onset of depression has been reported to
be present before HIV seroconversion and can be speculated
to precede infection (Rabkin et al. 2004a, b). HIV-positive
status may also exacerbate symptoms of depression (Lyketsos
et al. 1996a, b). In addition, depression, has been hypothesized
to worsen HIV progression (Nguyen and Holodniy 2008;
Angelino and Treisman 2008; Dolder et al. 2004), leading to
a cycle of HIV and depression exacerbating each other. To
date, no studies have been specifically been done in the age
>50 HIV-positive group. Through various biological and be-
havioral mechanisms, depression further promotes viral trans-
mission and hinders effective treatment in HIV disease itself,
thereby contributing to the disease progression and mortality
(Leserman 2008; Riley et al. 2003). In a study of 36 HIV-
infected patients with MDD treated with different potency
antiretroviral therapies compared with 77 non-depressed
HIV controls, depression was a significant predictor of natural
killer (NK) cell number and percentage decline. However,
treatment with antiretroviral therapy and depression–antiretro-
viral therapy interaction do not significantly influence
depression-related NK cell changes (Alciati et al. 2007).
Ultimately, MDD adversely affects HAART compliance
(DiMatteo et al. 2000) which ultimately impacts quality
of life (Lenz and Demal 2000; Meltzer-Brody and
Davidson 2000), treatment outcome (Azar et al. 2010;
DiMatteo et al. 2002; Holmes and House 2000), and
function (Plummer et al. 2010; DiMatteo et al. 2002) in
patients with HIV.

Depressive illness in the elderly with HIV still remains
underdiagnosed and undertreated in medical clinics (Patterson
et al. 2006; Marwick and Kaaya 2010; Lyketsos et al.
1994). This is in part because older patients with HIV
often present with somatic complaints, anger, and irrita-
bility instead of low mood (Krishnan et al. 2002). Be-
cause older patients with depression and HIV are more
somatically focused, it may be difficult to delineate HIV
symptoms from MDD. Poor sleep, changes in appetite,
lack of motivation, decreased concentration, fatigue, and
weight loss are overlapping symptoms in both HIV and
MDD. This misinterpretation of symptoms in older HIV-
infected older adults may contribute to the delay in the diag-
nosis and treatment of MDD, allowing the depression to have
an insidious course until identified (Cherner et al. 2004;
Malaspina et al. 2011). More comprehensive measures have
been implemented in HIV-infected older adults to capture
what the conventional Diagnostic and Statistical Manual of
Mental Disorders (DSM-IV) may have missed in this special
patient population. One example is that by using more formal
and descriptive methods of diagnosis, one group was able to
accurately identify depression, cognitive symptoms, and
alcohol abuse with increasing age in HIV populations
(Justice et al. 2004).

Suicide, the most significant risk associated with depression,
has been understudied in older HIV-infected patients. The
limited data are surprising, given that older people have the
highest rate of completed suicide and persons with HIV/AIDS
and depression are more vulnerable to thoughts of suicide,
given perceived lack of social support and higher ratings of
emotional stress. One survey of a group of 113 individuals
older than age 45 utilizing HIV-AIDS services reported
thoughts of taking their own life in the previous week in
27 % of respondents. Greater levels of emotional distress and
poorer health-related quality of life correlated with increased
suicidal thoughts in this older, HIV-positive group. Increased
suicidal thoughts and behaviors have also been associated
with lower CD4 counts and higher viral loads (Cooperman
and Simoni 2005; Haller and Miles 2003; Carrico et al.
2006; Alciati et al. 2001), and the cycle of reinforcement
between depression and HIV illness is further exacerbated by
self-defeating behaviors often seen in this patient population.

The pharmacological treatment of depression in older
people with HIV/AIDS has not been extensively studied,
and there are no specific treatment guidelines. We do know
that antiretroviral therapy may have important interactions
with selective serotonin reuptake inhibitors, tricyclic anti-
depressants, and benzodiazepines that are commonly used
to manage depression in HIV patients. HIV patients should
be counseled regarding the benefit of antidepressant treat-
ment, but should also be aware of potential interactions with
their HAART therapy and the need for close monitoring of
medication dosages.
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Mania and bipolar disorder

Although mania has been well documented in HIV-positive
individuals in multiple regions in the world, only a handful
of studies focus on older HIV patients. A chart review of an
HIV/AIDS clinic showed manic syndromes affected 8 % of
the clinic population. History of a mood disorder was also
associated with mania presenting later in the course of HIV
infections and correlated with higher rates of dementia
(Lyketsos et al. 1993). Bipolar mania that predates HIV
infection is distinguished from secondary mania or “AIDS
mania” in the literature by age, HIV stage, and/or duration
of illness. Secondary mania occurs in more advanced stages
of immunosuppression and is associated with dementia and
psychomotor retardation. Rates of secondary mania were at
one time estimated as high as 4 % in some clinical popula-
tions (Kilbourne et al. 2001; Ellen et al. 1999), but there are
no updated studies to determine if these rates have changes
with widespread use of HAART. The general thinking is that
mania in the early stages of HIV in individuals with a history
of mood disorder and a CD4 count greater than 200 is
indicative of bipolar disorder. In contrast, manic symptoms
thought to be related to the HIV virus in the brain in the later
stages of AIDS, with CD4 counts less than 200, are descrip-
tive of secondary mania (Nakimuli-Mpungu et al. 2009).
Bipolar mania and secondary mania should be characterized
as different conditions, as they have distinct clinical presen-
tations and management. AIDS mania, unlike bipolar disor-
der, tends to have a chronic, unremitting course, with the
need for long-term pharmacotherapy treatment. To date,
there are no studies that look at bipolar disorder compared
to AIDS mania in HIV-positive individuals of age >50. One
study in Uganda examines age differences in AIDS mania,
and this was done in the absence of antiretroviral therapy. In
examining 151 individuals admitted to a psychiatric hospital
with acute mania, 18.5 % were HIV positive, with bipolar
mania; 41.1 % were HIV positive and satisfied criteria for
secondary mania; and 40.4 % were HIV negative, with
bipolar mania. HIV-positive patients with bipolar disorder
were older than the HIV-negative patients. This suggests
that the HIV-positive patients had a longer duration of
bipolar illness than the HIV-negative patients with bipolar
mania (Nakimuli-Mpungu et al. 2009).

Like unipolar depression, bipolar disorder is associated
with elevated risk of behaviors that increase the chance of
contracting HIV. The risks appear to be more prominent in
bipolar mania compared to the general population (Perretta
et al. 1998) with prevalence of 2.3 % compared to 0.3 %,
respectively. The manic behaviors including hypersexuality,
impulsivity, high risk taking, and disinhibition lead to poor
reality testing and may interfere with decision-making abil-
ity and use of safer-sex practices. Patients with HIV, includ-
ing those age >50, tend to have higher rates of comorbid

alcohol or substance abuse, which elevates risks (Sullivan et
al. 2008). Irritability, more than an elevated mood, is seen in
patients with long-term, advanced infections that tend to
have AIDS mania (Lyketsos et al. 1997). Bipolar mania
and AIDS mania may be associated with delusional beliefs.
Most commonly, these involve inventing a cure for HIV or
being cured of HIV (Lyketsos et al. 1997). HIV-related
medication treatment, cocaine, amphetamines, and steroids
can induce manic symptoms. Older HIV patients are more
vulnerable to opportunistic infections and HIV neurotoxic-
ity from medical complications, which may put them at
higher risk for mania.

Bipolar disorder may be underrecognized in older HIV
patients because of difficulty to distinguish symptoms from
MDD or poor recall of illness episodes. In a sub-type of
bipolar affective disorder, type II (BPAD II), which has
milder manic episodes, there appears to be a higher lifetime
prevalence in the AIDS mania, independent of HIV risk
factors (Perretta et al. 1998). For example, although the
patients with HIV had a chief complaint of depression,
78 % met criteria for BPAD II, 52 % had associated cyclo-
thymic disorder, and 35 % had hyperthymic temperament.
New onset of mood labiality and increased goal-directed
activity in any older HIV patient may warrant referral to
psychiatry for screening and management of acute mania.

There is little research on specific treatment recommenda-
tions for bipolar mania and AIDS mania in older HIV indi-
viduals. The treatment involves management of mania
symptoms with antipsychotic medication and suppression of
systemic viral load with antiretroviral medications. Older HIV
patients may be sensitive to extrapyramidal symptoms (EPS)
and anticholinergic agents, where medication toxicity and
drug interactions are also a problem with increased age
(Lyketsos et al. 1997). Very low doses of a single typical or
atypical neuroleptic medication is preferable for late-stage
AIDS mania as they can be dosed once daily, have a lower
side effect profile, and are generally well tolerated and main-
tain compliance. The most common atypical neuroleptics,
which are also approved for older HIV-positive patients, are
quetiapine, risperidone, olanzapine, and aripiprazole. Mood
stabilizers, such as lithium, the mainstay of treatment in bipo-
lar disorder, can be problematic in HIV patients with mania,
because serum drug levels need to be closely monitored and
may be affected by HAART medications. There is also a risk
of CNS toxicity if levels are supratherapeutic. Another mood
stabilizer, valproic acid, has been associated with liver toxicity
and bone marrow suppression in immunocompromised
patients. The long-term use of antiretroviral therapy would
be expected to decrease the incidence of AIDS mania in the
population and potentially prevent relapse in individual
patients. However, more research is needed to determine if
AIDS mania rates are increasing as more long-term survivors
of HIV age with the virus.
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Psychotic disorders

Psychosis is a cluster of symptoms, not a specific illness
itself, which involves alteration of perception and thinking.
Hallucinations, delusions, disorganized and paranoid
thoughts, apathy, and blunted emotion responses are some
of the characteristic symptoms. Patients with psychotic dis-
orders, the most severe symptoms of mental illness, have
higher rates of HIV infection compared to the general pop-
ulation (Hinkin et al. 2001; Kalichman et al. 1994). Psycho-
sis may contribute to greater morbidity and mortality in
patients with HIV by interfering with reality testing, creating
barriers to medication compliance, difficulty with commu-
nicating symptoms to the clinician, and minimization of
HIV symptom severity on the part of clinical staff (Dolder
et al. 2004; Sewell 1996). To date, aging, HIV, and psycho-
sis have only been circumstantially studied with mainly
indirect evidence regarding prevalence, clinical course, and
treatment in HIV-seropositive populations with these three
confounding factors. Older HIV patients have been studied
with regard to subclassification of psychotic disorder; pri-
mary—associated with ongoing schizophrenia, mood disor-
ders, and substance abuse and dependence and secondary—
associated with new-onset symptoms during HIV infection.

Schizophrenia, schizoaffective disorder, and bipolar dis-
order are pre-existing mental disorders that are part of a
spectrum of psychosis and seen in HIV seropositivity. This
group of patients appears to be more vulnerable to higher
rates of HIV infection compared to the general population.
Psychotic patients may be paranoid about medication side
effects or may be too confused to follow a medication
regimen. Subjective evidence has suggested an adverse im-
pact of HIV disease because individuals with schizophrenia
may be more vulnerable to the stresses related to HIV
infection and have fewer resources to manage these issues
(Sewell 1996). Interestingly, in an examination of claims
histories of Medicaid beneficiaries with both HIV infection
and schizophrenia (conducted before the widespread use of
protease inhibitors), no difference was found in the likeli-
hood of receiving antiretroviral medications between HIV-
infected individuals with or without schizophrenia (Walkup
et al. 2010). A recent study published in 2011, also based on
Medicaid claims, showed that the HIV risks among people
living with schizophrenia varied across the eight states
reviewed in the study but were closely linked to local
epidemiologic patterns of HIV among IV drug users
(Walkup et al. 2011).

Aging may have a direct effect on HIV in patients with
ongoing psychotic disorders. A recent retrospective cohort
study using the national Veterans Health Administration
HIV Clinical Case Registry examined the prevalence of
severe mental disorders, including schizophrenia and bipo-
lar disorder in older veterans with access to HIV treatment

and medical care. Age, race, CD4 count, and antiretroviral
compliance were associated with shorter time to an AIDS
defining illness and death. Psychosis in schizophrenia
and bipolar disorder was associated with lower survival
rates in older veterans (Nurutdinova et al. 2012). Few
studies have examined the rates of HIV in older com-
pared to younger adults with pre-existing psychotic dis-
orders. Additional studies are needed in HIV-seropositive
individuals with pre-existing psychotic illness to better
understand the impact of psychotic symptoms on HIV
disease progression.

Secondary psychosis, often termed “new-onset psycho-
sis,” should be distinguished from an episode of psychosis
in individuals with pre-existing psychiatric disorders. New-
onset psychosis has been described as a symptom in late-
stage HIV/AIDS, with CD4 counts often <200. Common
reasons for new-onset psychosis include central nervous
system infection, tumors, HIV invasion into the brain, and
cognitive impairment. Estimates of new-onset psychosis,
depending on pre-HAART vs. post-HAART treatment error,
range from 0.23 to 15.2 % (Dolder et al. 2004). There are no
definitive estimates of new-onset psychosis in patients >50
with HIV. Persecutory and grandiose delusions are more
prominent that hallucinations. Compared to primary psycho-
sis, suicidal thoughts, first-rank symptoms, and bizarre delu-
sions are much less common (Harris et al. 1991). Although
the clinical presentation is variable, there appears to be a
higher mortality rate in new-onset psychosis when com-
pared to non-psychotic patients (Sewell 1996). However,
with treatment, new-onset psychosis is self-limited and
eventually remits in over half of the cases observed. Psy-
chotic symptoms, along with depression and mania, have
been reported as secondary side effects associated with HIV
and HAART treatments. Medications, including efavirenz,
interferon, metoclopramide, clonidine, anabolic steroids,
corticosteroids, and muscle relaxants have been associated
with neuropsychiatric symptoms in HIV patients (Angelino
and Treisman 2008; Dolder et al. 2004). Despite stopping
the offending agent, these symptoms may persist and require
treatment.

Patients with new-onset psychosis, like AIDS mania,
tend to be older and respond to treatment with neuroleptic
medications. Because of age, these patients are often more
vulnerable to medication side effects and extrapyramidal
motor symptoms (EPS). The most common extrapyramidal
symptoms observed in older patients treated with neuro-
leptics are akinesia, the inability to initiate movement, and
akathisia or difficulty remaining still. One study comparing
HIV-seropositive individuals to HIV-seronegative individu-
als, even after controlling for the dose administered, dem-
onstrated EPS rates of 50–78 % (Hriso et al. 1991). In HIV-
negative individuals with schizophrenia, randomized, con-
trolled trials have demonstrated that atypical neuroleptics
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were associated with lower rates of EPS and tardive dyski-
nesia compared with traditional agents like haloperidol and
thorazine (Dolder et al. 2004). The safety and efficacy of
antipsychotics in the treatment of new-onset psychosis have
been addressed in a case series (Singh et al. 1997) and small
pilot studies (Dolder et al. 2004), but older individuals with
HIV have not been well studied. Much of our information
comes from the use of antipsychotic agents in older adult
populations, but it is unclear if these are generalizable to
HIV patients >age 50.

Anxiety disorders

While anxiety disorders are the most common of all psychi-
atric disorders in the general population, there is far less
research in HIV-positive patients compared to mood and
psychotic disorders. One review estimates anxiety rates up
to 38 % in the general HIV population (Elliott 1998), but no
specific studies have looked at rates of anxiety in older HIV
patients or in those with advanced stages of HIV. Anxiety
was a strong independent predictor of sexual risk and sub-
stance use in one study of 302 substance-using, HIV-
negative, and unknown-status gay/bisexual men at risk for
HIV infection. Age appeared to be a moderating factor for
anxiety and sex-risk outcomes, where older and more anx-
ious participants had more frequent instances of sexual risk
(Lelutiu-Weinberger et al. 2011). Anxiety that develops
from stressors that develop during HIV treatment and pre-
existing generalized anxiety disorder, panic disorder, and/or
posttraumatic stress disorder has been reported in individu-
als with HIV. Those diagnoses with HIV had higher rates of
generalized anxiety disorder (GAD) than simple phobias,
with social anxiety common in both groups (Bing et al.
2001). Rates of GAD, panic disorder (PD), and combined
GAD and PD were estimated to be 15.8, 10.5, and 5 %,
respectively, in an older review of a nationwide analysis of
HIV-positive individuals (Elliott 1998).

Women with HIV tend to report higher rates of anxiety.
Subsequently, the HIV literature on anxiety disorders tends
to be gender specific. One study used the Hamilton Depres-
sion Rating Scale and the Hamilton Anxiety Rating Scale to
compare anxiety symptoms in 93 HIV-seropositive women
and 62 seronegative women in a clinic setting. There was no
significant between-group difference in the rate of anxiety
disorders. However, HIV-seropositive women had signifi-
cantly higher anxiety symptom scores, over two times
higher, compared to seronegative women (Morrison et al.
2002). HIV-positive women reported higher rates of GAD,
bereavement, and suicidal thoughts compared to HIV-
positive men after the death of a loved one (Summers et
al. 2004).

HIV-positive women appear to have more exposure to
trauma-related disorders and posttraumatic stress disorder

(PTSD), with PTSD rates as high as 42 % (Martinez et al.
2002; Klinkenberg and Sacks 2004). In one study of 61
HIV-positive homosexual/bisexual men assessed for post-
traumatic stress disorder in response to HIV infection, 30 %
met criteria for PTSD in response to HIV diagnosis. PTSD
has an onset greater than 6 months after initial HIV infection
diagnosis in over one third of the cases, but was also
significantly associated with a pre-HIV history of PTSD
from non-HIV causes (Kelly et al. 1998).

The presence of PTSD, GAD, and panic disorder appears
to affect the treatment and management of HIV. PTSD and
anxiety have been proposed to interfere with adherence to
antiretroviral treatment, but other studies suggest the asso-
ciation is due to depression more so than anxiety (Sledjeski
et al. 2005), particularly in those aging with HIV. Middle-
age and older individuals with HIV and suicidal thoughts
also reported greater symptoms of anxiety, somatization,
hostility, and interpersonal sensitivity (Kalichman et al.
2005). Higher stress ratings in these older HIV/AIDS
patients tended to correspond with fewer social support,
more feelings of stigma related to diagnosis, and higher
rates of social isolation. Anxiety symptoms are common
among patients dealing with a new diagnosis of HIV, and
clinicians should be aware that individuals are vulnerable to
acute stress disorder and changes in mood after receiving the
diagnosis.

Personality vulnerabilities and adjusting to aging with HIV

HIV-positive individuals tend to have higher prevalence
rates of personality disorders (Perkins et al. 1993; Jacobsberg
et al. 1995). By definition, personality vulnerabilities can still
persist in older HIV patients and lead to a negative perception
of the illness and affect adherence. However, there is scant
literature on personality and temperament in individuals living
long term with HIV or in older individuals newly diagnosed
with HIV. Much of the data we present are related to HIV risk
in all age groups. Some personality characteristics are associ-
ated with higher risk-taking behaviors, including low consci-
entiousness and high neuroticism (Trobst et al. 2000). In part,
individuals with these traits often do not perceive their behav-
iors as risky. Borderline personality disorder negatively affect-
ed medication adherence in HIV-positive individuals in a
methadone treatment clinic (Palmer et al. 2003). Evidence of
the relationship between personality and disease progression
in HIV comes from a longitudinal study of HIV-seropositive
patients that completed the NEO-PI-R personality assessment
and underwent comprehensive psychological assessment,
CD4 count, and viral load blood sampling every 6 months
for 4 years. “Go Getters” and “Directed” personality
traits had slower disease progression, whereas the “home-
body” profile (low extraversion–low openness) was signifi-
cantly associated with faster disease progression (Ironson et
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al. 2008). Personality disorders are thus considered an impor-
tant mediator of risk behaviors and treatment success and
therefore warrant further investigation in older populations.

Personality vulnerabilities also relate to coping with med-
ical and mental illness in addition to dealing with the diag-
nosis of HIV. Older populations appear to be less accepting
of an HIV diagnosis and have fewer potential resources and
support. Older patients report feeling lonely because of the
profound stigma of HIV perceived by this age group (Grov
et al. 2010). They may conceal their infection from family
and friends, resulting in further social isolation. Nondisclo-
sure to their support systems is also related to further lack of
practical (27 %) and emotional (42 %) support in older HIV-
positive individuals (Montoya and Whitsett 2003). A recent
study in HIV patients over 50 suggests that focusing efforts
to reduce HIV-related stigma and loneliness may have last-
ing effects in reducing major depressive symptoms and
improving perceived health (Grov et al. 2010). Offering
additional support groups to older adults may provide the
additional social support these patients need to manage their
illness.

There appears to be a lack of knowledge among older
adults about education and prevention regarding HIV trans-
mission. This may also be related to the minimal number of
services available to older adults compared to those that
target young individuals at risk for HIV. While the rates of
HIV infection are growing in older adults, 90 % of adults
surveyed with risk factors reported they had not been tested
for HIV, because they did not believe they were at risk
(Zelnetz and Epstein 1998). In a nursing study of 166
persons with a mean age of 71 years, although they were
knowledgeable about the human immunodeficiency virus
and 10 % had unprotected sex outside of a long-term rela-
tionship, the majority did not believe that they were able to
contract HIV because of their age (Maes and Louis 2003).

As all patients age, they begin to think about economic
stability with regard to access to healthcare and managing
medications. In older HIV patients, economic stressors can
become a point of emotional distress as the cost of medi-
cations continue to increase. Even with Medicare and Med-
icaid, there may be a financial strain on the patient's already
fixed income. African–Americans, Latinos, and Native
Americans have higher rates of newly diagnosed HIV in
the 50-and-older age range and thus may be disproportion-
ately affected by the economic burden of medical illness
(Montoya and Whitsett 2003). Overall, adult patients are
more compliant than younger individuals, but the ability to
afford medications can be one of the major barriers to
medication adherence (Klinkenberg and Sacks 2004). One
study found increased risk of nonadherence in elderly
patients who live alone or have few family support systems
in place (Mehta et al. 1997). Additional services that provide
illness education and specific medication adherence support

strategies may be beneficial in older adults with HIV and
financial stressors.

Minor cognitive disorder and HIV dementia

Clinicians and researchers have proposed that older age may
potentiate or act as a risk factor for neurocognitive impair-
ment in HIV disease. HIV patients over age 50, regardless of
duration of infection appear to be at greater risk for cogni-
tive decline. Age and HIV seropositivity in general are
predisposing factors for this altered mental status, which
may be precipitated by normal aging, central nervous sys-
tem infection, opportunistic infections, medications, fever,
narcotics, benzodiazepines, and/or steroids (Uldall et al.
2000a, b; Angelino and Treisman 2008). Older adults with
HIV tend to generally have more progressive cognitive
decline than younger HIV patients. Incidence of cognitive
disorders was 7.3 % and associated with larger viral load but
not age, in a 1-year prospective longitudinal study of older
and younger adults with HIV (Becker et al. 2004).

Currently, there is a spectrum of cognitive impairment
related to HIV infection. Minor cognitive motor disorder
(MCMD) is associated with minor impairment while HIV-
associated dementia (HAD) has more severe impairment in
memory and executive functioning (Valcour et al. 2004).
Through a comprehensive evaluation, HIV-related neuro-
cognitive disorders are usually diagnoses of exclusion. Al-
though the Mini-Mental State examination is used as a
screen for general changes in mental status, the International
HIV Dementia Scale and other specific HIV dementia scales
appear to be more sensitive in identifying individuals at risk
for HIV dementia in both the industrialized world and the
developing world (Sacktor et al. 2005). The diagnosis of
MCMD or HAD is then confirmed through a series of
neuropsychological tests of memory, attention, language,
and executive function. The criteria for MCM include at
least two of the following features: poor memory, irritability,
mood labiality, disrupted attention or concentration, mental
slowing, slowed movements, impaired coordination, and/or
personality change. MCMD does not necessarily develop
into HAD.

HIV dementia is probably the most important neuropsy-
chiatric condition in aging patients, but is reviewed exten-
sively elsewhere in this volume. HAD is a subcortical
dementia and characterized by two or more cognitive
domains causing functional impairment, progression and
decline in motor dysfunction, and/or lack in motivation or
emotional control. Unlike delirium, there is no alteration in
consciousness and often no confounding etiology. Despite
the declining incidence of HAD, the overall cases of HAD
are increasing as the number of older individuals with HIV
increases. HAD almost defines the advanced stages of HIV,
although the precise pathophysiology is unclear. HAD can
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be diagnosed with CD4 counts above 200 but is more often
seen in patients with higher depression rating scales and
lower CD4 counts. HAD is twice as common in older adults
(25.2 %) as compared to adults living with HIV under the
age of 40 (13.7 %) in a study of the Hawaii Aging with HIV-
1 Cohort (Valcour et al. 2004).

HIV patients with cognitive impairment should be
ruled out for opportunistic infection as well as medica-
tion side effects. Treatment with HAART should be
implemented in those with a suppressed immune system.
Interventions such as assistance with medication admin-
istration, home care, and activities of daily living,
through occupational therapy, are important as these
individuals may forget doses and appointments if they
are caring for themselves.

Delirium

Although classified as a medical disorder, delirium is the
most frequent reason for psychiatric consultation in the
hospital and in nursing home settings. Fluctuations in level
of consciousness, confusion, poor concentration, and disor-
ganized thinking are all part of the clinical presentation of
delirium. Delirium is traditionally associated with frail
elderly patients and occurs frequently in patients with
HIV/AIDS (Angelino and Treisman 2008). Hospitalized
patients with HIV/AIDS often have high rates of delirium
(Uldall et al. 2000a, b; Uldall et al. 2000a, b). One study
found that 46 % of the AIDS patients at a skilled nursing
facility had at least one episode of delirium (Uldall and
Berghuis 1997). More subtle delirium is common in
immunocompromised patients, although assessment can
be difficult. In addition, delirium has been shown to be a
marker for decreased survival in patients with AIDS. In
comparison, strong, pre-morbid functioning and low viral
load appear to protect older HIV patients from delirium
(Cole et al. 2007)

In delirium, psychotic symptoms consisting of visual or
auditory hallucinations and delusions are common and may
cause distress in the patient. Behavioral and mood symp-
toms are common and often unpredictable. The syndrome
has an acute or a sub-acute onset and remits fairly rapidly
once the underlying etiology is treated. If untreated, patients
have a marked increased risk of mortality, with estimates of
about 20 % in hospitalized patients.

Aside from general risk factors such as older age, multi-
ple medical problems, multiple medications, impaired visual
acuity, and previous episodes of delirium, patients with
HIV-associated dementia are at increased risk to develop
delirium. The differential diagnosis of delirium includes
HIV-associated dementia (especially with AIDS mania),
minor cognitive–motor disorder, major depression, bipolar
disorder, panic disorder, and schizophrenia. Delirium

usually can be differentiated on the basis of its rapid onset,
fluctuating level of consciousness, and link to medical
etiology.

The cause of delirium should be aggressively sought.
Particular considerations in HIV patients include hypoxia
with Pneumocystis pneumonia, malnutrition, CNS infec-
tions and neoplasms, systemic infections (e.g., mycobacte-
ria, CMV, bacterial sepsis), HIV nephropathy, substance
intoxication and withdrawal, medication toxicity, and poly-
pharmacy. Variations in hydration or electrolyte status also
may profoundly affect patients with HIV who already have
cerebral compromise. HIV infection itself also may produce
an acute encephalopathy similar to that reported with CMV
(Deeks 2010).

Substance abuse and addiction

Issues of substance abuse and addiction are common in
older patients and put them at higher risk for HIV infec-
tion. Drug use accounts for more than 16 % of new HIV
infections in people over age 50 (CDC 2008). As opposed
to the general population where substance abuse rates
decline in people age over 50, older HIV-positive patients
seem to maintain steady rates of substance abuse and
dependence (Rabkin et al. 2004a, b; Justice et al. 2004).
Screening for substance abuse, including illicit drug use,
is important for all older patients, especially because of
estimated 2- to 10-fold risks of HIV infection (Martinez et
al. 2002).

Alcohol abuse and illicit drug use over the lifespan have
been also associated with a greater number of comorbid
conditions in these older HIV patients. There are several
studies that address age-related incidence and prevalence of
alcohol abuse and depression in HIV patients. The HIV-
Aging Study, a cross-sectional study designed to investigate
neuropsychiatric complications in adults aging with HIV
(Zanjani et al. 2007), hopes to provide longitudinal data
related to substance abuse and older HIV patients. One
study examined the impact of alcohol use on depressive
symptoms in 400 individuals with HIV and a documented
history of alcohol-related diagnoses (Sullivan et al. 2011).
Alcohol dependence and heavy alcohol use were signifi-
cantly associated with higher depression scores in HIV in
unadjusted models. However, in adjusted analyses, the as-
sociation of alcohol dependence persisted, but the effect of
heavy alcohol abuse was no longer noted. This was in
contrast to a prior study by the same group with a smaller
number of subjects that concluded only alcohol depen-
dence in older HIV-infected patients worsened depres-
sion (Sullivan et al. 2008).

Substance use, particularly alcohol in older HIV patients,
has a profound impact on adherence (Zanjani et al. 2007;
Bing et al. 2001). One study looking at the predictors of
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antiretroviral adherence among 148 HIV-infected adults,
with a particular focus on advancing age, neuropsycholog-
ical dysfunction, and substance abuse, showed older patients
(50 years) demonstrating significantly better medication
adherence than younger patients (87.5 vs. 78.3 %) (Hinkin
et al. 2004). Among the older patients, those who were
classified as poor adherers performed significantly worse
on neuropsychological testing, particularly on measures of
executive function and psychomotor speed. Current drug
abuse/dependence, but not current alcohol abuse/depen-
dence, was also associated with sub-optimal medication
adherence. Some speculate that this is related to the social
isolation that develops from broken relationships after long-
term drug use as well as the stigma from the illness itself.

Addiction treatment and rehabilitation can improve ad-
herence and disease outcomes (Azar et al. 2010), but the
relationship between adherence and substance abuse can be
complicated to manage. Health care providers should be
aware of the rates of substance abuse in older HIV-positive
individuals, conduct appropriate screening, and offer sub-
stance abuse treatment in an effort to decrease the long-term
transmission rates of HIV in the older population.

Conclusion

Infection with HIV in older adults is emerging as a major
public health problem in the USA and the developing world.
Given that HIV is a preventable and treatable illness, re-
search and patient education about the morbidity and mor-
tality in older individuals newly diagnosed with the disease
and adults who have aged with the disease are of critical
importance. The prevalence of depression, mania, psycho-
sis, cognitive impairment, and substance abuse in the older
HIV population underscores the importance of addressing
these interdependent psychiatric issues in patients aging
with HIV.
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