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Abstract
Many women living with HIV in the United States have entered or will soon enter menopause.
Clinical changes including increased visceral fat, reduced muscle mass, and changes in lipids and
bone density are seen across the menopause transition among non-infected women. HIV and
antiretroviral therapy (ART) use have been associated with similar manifestations, including
reduced bone density, and changes in lipid metabolism and body composition. Menopause is also
associated with changes in mood, quality of life, and vasomotor symptoms. Similar psychological
indices are common among women with HIV, and may worsen during menopause transition.
Research investigating the presence and acuity of metabolic, psychological, and vasomotor
symptoms among perimenopausal women with HIV is limited. An important, yet unknown
consideration for researchers and clinicians is how metabolic and psychological co-morbidities
associated with HIV will influence changes associated with menopause in this population. Further
research is needed to provide answers to these important questions.
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Many women living with HIV in the United States have entered or will soon enter
menopause (Fan, Maslow, Santoro, & Schoenbaum, 2008). At the end of 2007,
approximately 146,692 women were living with HIV in the United States, and the greatest
percentage of all infected individuals (men and women) were between the ages of 40-44
(Centers for Disease Control and Prevention, 2009). Additionally, the rate of new cases of
HIV has increased among women ages 50 and older (Mack & Ory, 2003), reflecting a more
mature profile of women living with the virus.

Clinical manifestations including increased visceral fat and waist circumference, reduced
bone density, and increased cardiovascular risk, are observed during the menopause
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transition among women without HIV (Mesch et al., 2008; Sowers et al., 2006). Similarly,
changes in body composition, reduced bone density, and alterations in lipid and glucose
metabolism are common among women with HIV, and have been associated with the virus
and potentially with antiretroviral therapy (ART) use as well (Dolan, Carpenter, &
Grinspoon, 2007; Dolan et al., 2005; Rimland et al., 2006). However, whether HIV will
influence or intensify such changes and lead to increased disease risk and symptomatology
across the menopause transition, is unknown. Menopause is also associated with vasomotor
symptoms and altered mood state, both of which can impact quality of life (Pinkerton &
Zion, 2006; Soares, 2008). Indeed, depression and decreased quality of life are observed
among women with HIV (Gore-Felton et al., 2006), and such symptoms may accelerate
during the menopause transition.

Research investigating the presence and acuity of metabolic, psychological, and vasomotor
symptoms among perimenopausal women with HIV is limited. An important, yet unknown
consideration for both researchers and clinicians is how metabolic and psychological co-
morbidities associated with the virus and its treatment will influence or exacerbate changes
associated with menopause in this population. This paper will provide an overview of the
metabolic and psychological manifestations associated with menopause, and how they relate
to similar clinical indices associated with HIV.. It will also identify areas in need of further
research among this population.

Literature Search
The literature search for this paper was conducted using the PubMed biomedical literature
database. The purpose of the initial literature search was to identify clinical manifestations
associated with menopause among women without HIV infection. The search generated a
number of articles that identified conditions such as reduced bone density, increased
cardiovascular risk, changes in body composition, vasomotor symptoms/hot flashes, and
depression. Next, a search was conducted to identify articles published on HIV and
menopause. The initial search terms included HIV and menopause, and menopause
symptoms and HIV. This search generated a very limited number of articles including a few
review articles that touched on metabolic challenges facing menopausal women with HIV.
After a comprehensive review of the available literature was performed, more specific
literature searches were conducted to further explore the HIV-related metabolic indices that
overlie metabolic conditions associated with menopause including changes in body
composition, reduced bone density, and increased cardiovascular risk. All literature was
carefully reviewed and synthesized to meet the purpose of this paper.

Menopause-Associated Metabolic Manifestations
Changes in Body Composition

Changes in body composition including an increase in fat mass and waist circumference, as
well as a decrease in skeletal muscle mass have been described among perimenopausal
women without HIV (Sowers et al., 2007). In an investigation of body composition changes
over 6 years among pre and perimenopausal women, Sowers and colleagues (2007) reported
a cumulative increase of 3.4 kg of fat mass, a 5.7 cm increase in waist circumference, and a
0.23 kg reduction in skeletal mass among the HIV-uninfected women in their cohort.
Changes in fat mass and waist circumference were associated with an increase in follicle
stimulating hormone (FSH) levels (Sowers, et al., 2007). Indeed, changes in body
composition, specifically an increase in visceral fat, have been associated with dyslipidemia,
increased risk for cardiovascular disease, and insulin resistance (Guthrie et al., 2003).
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Many HIV-infected individuals experience a similar pattern of fat redistribution, specifically
an increase in truncal visceral adiposity and a decrease in subcutaneous fat and muscle mass,
referred to as “lipodystrophy syndrome” (Grinspoon & Carr, 2005). Changes in body
composition have been reported in approximately 40–50% of individuals with HIV
(Grinspoon & Carr, 2005) and such changes, especially an increase in truncal adiposity, may
pose additional risk for cardiovascular disease during the menopause transition.

Prior research by the Study of Fat Redistribution and Metabolic Change in HIV (FRAM,
2006) group has shown that abnormal fat distribution, characterized by peripheral
lipoatrophy or an increase in truncal visceral adipose tissue (VAT), occurred more
frequently among HIV-infected women than matched uninfected control subjects between
the ages of 33-45 years. A disproportionate VAT: subcutaneous adipose tissue (SAT) ratio
characterized by a decrease in SAT and an increase in VAT has been previously shown
among a pre-menopausal age, race/ethnicity, and weight matched cohort of HIV-infected
and uninfected subjects (Dolan, et al., 2005). Higher levels of total VAT have been
associated with higher triglyceride levels and lower HDL levels among women with HIV
(Currier et al., 2008). Similarly, a separate investigation among women in the Women’s
Interagency HIV Study (mean age = 41-42 years) reported that waist to hip ratio (WHR) was
significantly larger among women with HIV compared to the matched uninfected subjects
(Justman et al., 2008).

Dyslipidemia, Alterations in Glucose Metabolism, & Cardiovascular Risk
Risk for cardiovascular disease (CVD) increases during the menopause transition and a
number of factors, including loss of the protective effects of estrogen, contribute to this risk.
Atherogenic changes in lipid profiles such as increased low density lipoprotein (LDL),
apoprotein B and total cholesterol have been observed among peri- and post-menopausal
women, and have been independently associated with menopause, age, and increased
abdominal fat (Berg et al., 2004). In addition, reduced high density lipoprotein levels (HDL)
are often observed during the menopause transition (Woodard et al., 2010). As previously
mentioned, dyslipidemia may occur as a result of increased abdominal fat accumulation,
further contributing to the abnormal metabolic state characterizing menopause (Guthrie et
al., 2003). Insulin resistance in relation to androgen levels and an increase in abdominal fat
have also been observed among women in the menopause transition (Mesch et al., 2008). In
addition, smoking is an important risk factor for CVD that contributes further risk in the
presence of hyperlipidemia and increased central adiposity.

Studies published in the post-combination ART era suggest that individuals with HIV are at
increased risk for CVD. A number of metabolic complications including reduced HDL and
increased LDL cholesterol, insulin resistance, and increased central adiposity have been
described (Hadigan et al., 2001). The etiology of cardiovascular manifestations has been
attributed to multiple factors including specific ART medications and/or drug classes,
inflammatory effects of HIV, and traditional risk factors, including dyslipidemia (Boccara,
2008). In addition, modifiable risk factors for CVD such as decreased fitness and smoking
are common in this population (Dolan et al., 2006; Tashima, 2009). Recent studies suggest
that individuals with HIV may be at increased risk for myocardial infarction (MI). Findings
from a large multi-cohort study known as the Data Collection on Adverse Events of Anti-
HIV Drugs (D:A:D) study demonstrated that risk for MI increased in relation to duration of
ART use (Friis-Moller et al., 2003). In addition, a recent study from a large patient data
registry comprised of men and women with and without HIV showed that acute MI rates per
1000 person-years were increased in HIV-infected subjects compared to uninfected controls
(11.13, 95% CI 9.58-12.68 vs. 6.98, 95% CI 6.89-7.06) and this difference was significant
(RR = 1.75, p < .0001), adjusting for age, gender, race, and comorbidities including
hypertension, diabetes, and dyslipidemia (Triant, Lee, Hadigan, & Grinspoon, 2007). A
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separate analysis among the female subjects in this cohort demonstrated that the unadjusted
acute MI rates were higher among women with HIV compared to women without HIV (p < .
0001), and that the rate increased considerably with age, suggesting age was a co-factor. The
HIV-infected individuals in the study also had higher rates of hypertension, diabetes, and
dyslipidemia compared to the non-infected controls (p <.0001; Triant et al., 2007).

A limited number of studies have reported on risk for CVD exclusively among women with
HIV. Among a cohort of predominately premenopausal HIV-infected and uninfected women
matched by age, race/ethnicity, and weight, women with HIV had significantly higher
triglyceride, C-reactive protein (CRP), insulin, and interleukin-6 levels, and lower HDL and
adiponectin levels compared to the controls (Dolan et al., 2005). Other studies among
women with HIV have shown an increased prevalence of the metabolic syndrome compared
to control subjects (Sobieszczyk et al., 2008), and increased carotid intimal medial thickness
among women treated with a protease inhibitor (Johnsen et al., 2006).

Reduced Bone Density
The menopause transition is associated with increased bone turnover and bone loss that can
ultimately lead to fracture (Akhter, Lappe, Davies, & Recker, 2007). Although osteoporosis
and osteopenia are more prevalent among postmenopausal women, bone loss has been
documented among women in late perimenopause and early postmenopause (Finkelstein et
al., 2008). A recent study among women without HIV in the Study of Women’s Health
Across the Nation (SWAN) cohort found that bone mineral density (BMD) decreased in late
perimenopause (mean loss = 0.018 and 0.010 g/cm2/yr, p < .001) at the hip and spine, and
bone loss at a similar rate continued into early postmenopause (Finkelstein et al., 2008).
Factors associated with bone loss among menopausal women vary in the literature. Lower
body weight and smoking have been associated with increased bone loss among women in
this population (Finigan et al., 2008; Finkelstein et al., 2008). Estrogen deficiency is
strongly related to lower BMD, and Sowers and colleagues (2006) demonstrated that BMD
loss at the hip and spine was related to the interaction between baseline and longitudinal
FSH changes among women in the SWAN.

Low BMD has been described among men and women living with HIV in the era of
combination ART, posing increased risk for fracture. Findings from a population-based
cohort comprised of both HIV-infected and uninfected men and women from a large patient
registry demonstrated that fracture prevalence was higher among the HIV-infected subjects
compared to the matched uninfected control subjects (2.87 vs. 1.77 per 100 persons, p < .
0001; (Triant, Brown, Lee, & Grinspoon, 2008). Fracture prevalence remained high among
HIV-infected women compared to uninfected female control subjects in this cohort when the
data were analyzed by gender (p = .002; Triant et al., 2008).

A limited number of studies have investigated BMD exclusively among HIV-infected
women. Research among a cohort of 84 HIV-infected women compared to age, race/
ethnicity, and weight matched uninfected controls (n = 63) showed that osteopenia was
prevalent in 54% of the HIV-infected subjects versus 30% of the uninfected control subjects
(p = .004), and women with HIV were 2.5 times more likely to have osteopenia in a
multivariate analysis controlling for age, body mass index (BMI), and menstrual status
(Dolan et al., 2004). In addition to reduced BMD, the HIV-infected women in this study
demonstrated increased bone turnover and resorption compared to control subjects. Factors
associated with reduced BMD in this cohort included BMI, history of low adult weight,
lower fat and lean body mass, and increased urine N-telopeptide levels. BMD was also
lower among women with FSH levels greater than 15 IU/L, and did not differ based on
current or prior use of ART (Dolan et al., 2004). The etiology of reduced bone density
among individuals with HIV is not definitive, although it has been shown to be related to
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metabolic risk factors in this population. Brown and colleagues (2004) demonstrated
reduced BMD among HIV-infected women and men related to increased central adiposity
and post-load hyperglycemia. Findings also concluded that bone resorption was
independently associated with dyslipidemia and female gender in this cohort.

Menopause-Associated Symptoms
Psychological Manifestations

Many women experience changes in mood state and increased risk for depression during the
menopause transition, and these changes are often associated with hormone fluctuations
(Utian, 2005). A longitudinal study among women in the menopause transition demonstrated
that elevated scores on the Center for Epidemiologic Studies Depression Scale were more
than 4 times more likely to occur during the perimenopause versus premenopause phase
(Freeman, Sammel, Lin, & Nelson, 2006). A separate longitudinal study reported a
significant increase in depression symptoms during the menopause transition that decreased
in the postmenopause phase, documented by increased FSH levels (p ≤ .001; Freeman et al.,
2004). These findings remained significant when adjusted for history of depression, severe
premenstrual syndrome, poor sleep, hot flashes, age, race, and employment status (p = .03;
Freeman, et al., 2004). New onset of depression among women with no prior history of
depression may occur among those who enter menopause earlier (Cohen, Soares, Vitonis,
Otto, & Harlow, 2006), and having a history of depression has been shown to result in
potentially early transition into menopause (Harlow, Wise, Otto, Soares, & Cohen, 2003).

It has been reported that one-third to one-half of men and women living with HIV
experience symptoms of depression (Eller et al., 2005). Depression may occur after
diagnosis of HIV, although some individuals may already have a history of depression prior
to knowing their HIV status, putting them at risk for further development of depression
symptoms (Penzak, Reddy, & Grimsley, 2000). Other stressors experienced by individuals
living with acute or chronic illness include financial, family, relationship, and health-related
concerns.

Psychosocial changes are common during the menopause transition, and such changes affect
quality of life (QOL; Chedraui, San Miguel, & Avila, 2009). QOL reflects an individual’s
sense of well-being and satisfaction with daily life, relationships, and feeling of wellness
(Utian, Janata, Kingsberg, Schluchter, & Hamilton, 2002). Decreased QOL is often related
to the presence of vasomotor symptoms associated with the menopause transition including
hot flashes, problems with sleeping, and depressed mood/irritability among this population
(Utian, 2005).

Individuals living with HIV also experience reduced QOL. HIV has become a less acute and
more chronic disease for many in the United States, and stressors associated with living with
HIV including poor virologic control and low CD4+ T cell count can result in deceased
QOL (Jia et al., 2007). In addition, QOL has been shown to be a strong predictor of
depression among individuals with HIV (Gore-Felton et al., 2006).

Vasomotor, Genitourinary Symptoms, and Sleep Disturbance
Many women experience vasomotor and genitourinary symptoms, as well as sleep
disturbance during the menopause transition. Vasomotor symptoms result from changes in
levels of gonadal hormones during the menopause transition, and the presence and intensity
often correspond with stage of menopause: pre, peri, or post (Martin & Manson, 2008;
Pinkerton & Zion, 2006). Hot flashes have been described as the most prominent symptom
(Pinkerton & Zion, 2006) and can vary with regard to frequency and intensity (Utian, 2005).
Vaginal atrophy is another symptom that can lead to vaginal dryness and itching (Martin &
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Manson, 2008). Sleep disturbances including insomnia, sleep apnea, and restless leg
syndrome have also been described among menopausal women, although the etiology of
these disturbances may be a mix of hormonal changes, hot flashes, and/or depressive
symptoms (Martin & Manson, 2008; Pinkerton & Zion, 2006; Utian, 2005).

Vasomotor symptoms associated with the menopause transition including night sweats,
sleep disturbances, and restless leg syndrome have also been associated with HIV infection
(Happe, Kundmuller, Reichelt, Husstedt, & Evers, 2007; Hudson, Portillo, & Lee, 2008;
Kojic, Wang, & Cu-Uvin, 2007), although few studies have been published on the presence
of these symptoms among menopausal women with HIV. One investigation reported a
higher prevalence of hot flashes and vaginal dryness among HIV-infected women compared
to women without HIV based on the literature (Fantry, Zhan, Taylor, Sill, & Flaws, 2005).
Ferreira and colleagues (2007) reported similar findings among a cohort of women with and
without HIV, and found that menopause symptoms were more common among the HIV-
infected women (specifically vasomotor, psychological, genitourinary, and insomnia
symptoms: p < .05), and HIV infection was independently associated with menopause
symptoms.

Implications for Future Research
Pre-menopausal women with HIV may experience metabolic and psychological
manifestations related to the virus that are similar to clinical conditions and symptoms
observed during the menopause transition. Given the potential for added disease risk in this
population, there is a great need for research investigating the independent effect of HIV
and/or ART on co-morbidities and symptoms associated with the menopause transition, and
how metabolic co-morbidities associated with the virus will influence or intensify these
changes. A variety of research methods should be implemented to evaluate clinical changes
related to menopause and to capture the experience of menopause among women with HIV.

Further research is needed to evaluate the degree of excess visceral adiposity among
perimenopausal women with HIV and the role VAT may play in contributing to increased
inflammation and CVD risk among this population. In addition, little is known regarding
patterns of lipid and glucose abnormalities among perimenopausal women with HIV, and
the role the virus and/or ART plays as a unique contributing factor for CVD risk in this
population. There is a paucity of literature with respect to data on bone mineral density
among HIV-infected women during the menopause transition. Such data would offer insight
into the prevalence of osteopenia, osteoporosis, and the potential for accelerated bone
turnover and increased fracture risk among perimenopausal women with HIV.

Transition into menopause is associated with changes in mood state and vasomotor
symptoms, both of which can lead to impaired QOL. Very little is known concerning the
presence and severity of depressive symptoms or QOL among HIV-infected women during
the menopause transition. In addition, research has suggested that women with HIV may
experience a higher prevalence of vasomotor symptoms including hot flashes and vaginal
dryness, both of which can lead to impaired QOL, although these studies are limited.

Nurses are in a pivotal position to provide answers to these important research questions.
Findings from such studies would assist with guideline development for the assessment of
CVD and fracture risk among perimenopausal women with HIV and inform the
development and investigation of strategies to improve visceral fat accumulation in this
population. An investigation of psychological and vasomotor symptoms associated with
menopause among perimenopausal women with HIV would shed light on the importance of
assessment and treatment of such conditions in this population, and offer insight into
strategies to improve quality of life. Collectively, research findings would allow clinicians to
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provide informed and comprehensive care to the growing number of maturing women with
HIV as they approach menopause.
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