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Abstract

Objective: To determine if domain-specific neurocognitive (NC) impairments predict falls in 

HIV+ compared to HIV- women.

Design: Cross-sectional data analysis from 825 HIV+ and 392 HIV- women in the Women’s 

Interagency HIV Study (WIHS) with NC testing within two years prior to falls surveys.
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Methods: NC impairment (T score <40) was assessed in seven domains: executive function, 

psychomotor speed, attention, learning, memory, fluency, and fine motor function. For domains 

associated with any fall within 6 months in simple logistic regression (p<.05), hierarchical 

regression models evaluated associations between NC impairment and odds of falling, adjusting 

for: (1) study site and HIV, (2) demographics, (3) comorbid conditions, (4) substance use/CNS 

active medications, and HIV-specific factors.

Results: Median age was higher in HIV+ than HIV- women (51yrs vs. 48yrs); prevalence of falls 

was similar (19% HIV+, 16% HIV-). Overall, executive function (OR [odds ratio]=1.82, 95%CI 

[confidence interval] 1.21–2.74; P=0.004), psychomotor speed (OR=1.59, 95%CI 1.05–2.42, 

P=0.03), and fine motor (OR 1.70, 95%CI 1.11–2.61, P=0.02) impairments were associated with 

greater odds of falls in fully adjusted models. In fully adjusted models, associations of executive 

function, psychomotor speed, and fine motor were non-significant among HIV+ women; 

conversely, among HIV- women, associations with impaired executive and fine motor functions 

were strengthened, and remained significant.

Conclusions: Cognitive impairment was associated with falls among middle-aged HIV- but not 

HIV+ women. Additional studies should elucidate mechanisms by which domain-specific NC 

impairment impacts fall risk among older HIV+ and HIV- women, and how different factors 

modify relationships between cognition and falls.
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INTRODUCTION

As a result of the survival benefit of potent antiretroviral therapy (ART), the life-expectancy 

of persons with HIV (PWH) in Western nations now approaches that of HIV-uninfected 

(HIV-) persons.1–4 It is estimated that half of PWH in the United States (U.S.) are now age 

50 or older,5 and this growing demographic will comprise a substantial group of older 

persons in clinical care.6 PWH experience a high burden of non-AIDS comorbidities 

typically associated with advanced age and chronic inflammation,7,8 including 

cardiovascular disease,9–11 osteoporosis,12 and neurocognitive impairment (NCI), as well as 

geriatric syndromes such as falls, frailty, and functional and mobility impairment.13–15

Almost half of U.S. PWH demonstrate mild-to-moderate NCI despite use of suppressive 

ART.16,17,18 Neurocognition, gait, and vascular disease are strongly linked in aging,19–21 

and there is unequivocal evidence that mobility and neurocognitive functions are 

interrelated. Mild NCI is associated with falls in geriatric populations,22,23 particularly 

among older women.24 Moreover, older women are at a greater fall risk compared to older 

men, although the reasons for these differences remain elusive.25–27

Emerging data suggest an unexpectedly high prevalence of falls in middle-aged PWH on 

ART, and greater fall risk among women compared with men.28 Although the prevalence 

and incidence of self-reported falls was similar between HIV-infected (HIV+) and HIV- 

women with a mean age of 48 years in the Women’s Interagency HIV Study (WIHS) cohort, 
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we identified several factors associated with increased risk of falls, including use of multiple 

central nervous system (CNS) active medications, cannabis use, and subjective cognitive 

complaints.29,30 To date, no studies have investigated the association between NCI and falls 

in PWH. Therefore, the objective of this study is to examine the relationships between 

objectively measured NCI and falls among HIV+ and HIV- WIHS women. We hypothesized 

that domain-specific NCI would predict falls among HIV+ women.

METHODS

Study Population

The WIHS is a multicenter prospective cohort study of the natural and treated history of 

HIV infection in women with or at-risk for HIV infection that enrolled initially in 1994–95 

at six sites nationally (Bronx/Manhattan NY, Brooklyn NY, Chicago IL, Washington DC, 

San Francisco CA, and Los Angeles, CA), and additionally in 2001–02 and 2011–12. WIHS 

methods and baseline cohort characteristics have been described previously.31,32 Overall 

WIHS recruitment focused on African-American and Latina women to reflect the domestic 

HIV epidemic in the US; for the HIV- group, recruitment was also targeted to include 

women who engaged in high-risk behaviors to ensure comparability with HIV+ women such 

as injection drug use, having a sexually transmitted disease, having unprotected sex with 

three or more men or protected sex with more than five men, or having exchanged sex for 

drugs, money, or shelter. At semiannual visits, participants complete physical examinations, 

provide biological specimens, and undergo extensive assessment of clinical, behavioral, and 

demographic characteristics via face to-face interviews. A comprehensive 

neuropsychological test battery is administered every 2 years. Informed consent was 

obtained using procedures approved by committees on human research at each of the 

collaborating institutions.

Neuropsychological Test Battery

A neuropsychological test battery was first administered between 2009 and 2011, and 

repeated every 2 years thereafter; the current analyses utilize neurocognitive tests performed 

from 10/01/2013 to 9/30/2015. The battery includes 8 tests: Hopkins Verbal Learning Test-

Revised (HVLT-R), Letter-Number Sequencing (LNS), Trail Making (TMT), Stroop Test, 

Symbol Digit Modalities Test (SDMT), Controlled Oral Word Association Test (COWAT), 

Category Fluency Test (Animals), and Grooved Pegboard (GPEG). Seven domains were 

assessed using these tests: (1) executive function (outcomes=time to completion on TMT 

Part B and Stroop Trial 3); (2) psychomotor speed (outcomes=total correct on SDMT, time 

to completion on Stroop Trial 2); (3) attention (outcomes=total correct on LNS control and 

experimental conditions); (4) learning (outcome=total learning across HVLT-R trials); (5) 

memory (outcome=HVLT-R delayed recall); (6) fluency (outcomes=total correct on COWAT 

and category fluency); and (7) fine motor function (outcomes=total time to completion for 

each hand on GPEG). Timed outcomes were log transformed to normalize distributions and 

reverse scored so higher values equated to better performance.

Consistent with our previous publications33 and other large scale cohort studies (e.g., 

Multicenter AIDS Cohort Study (MACS)34, demographically adjusted T-scores were 
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created35–38 for each outcome. For each domain, a composite T-score was derived based on 

the number of outcomes in the domain and the individual T-score for each outcome. If a 

single T-score was available, it was assigned as the domain T-score. If ≥2 T-scores were 

available, the average T-score was assigned to the domain if all T-scores were >40 or <40. If 

the lowest T-score was <40 and the highest T-score >40, the domain was scored as (lowest T-

score+5). The exception to this was the fine motor domain, scored as the lowest T-score for 

the grooved pegboard tests. If a single rating was available, it was assigned outcomes as 

impaired (ratings 5=definite mild impairment through 9=severe impairment); the average of 

these scores were assigned the domain rating. If the assessments included both impaired and 

low average or above assessments, the domain rating is the most impaired rating +1 (e.g., a 

7=moderate impairment becomes 6=mild-to-moderate impairment). The primary exposure 

variables of interest was domain-specific NCI, defined as a T-score <40.

Falls Ascertainment

Beginning in 2014 (visit 40) and in subsequent semi-annual study visits, WIHS participants 

were asked to report any history of fall within the prior 6 months. Participants reporting any 

fall were then asked whether they had either “1” or “2 or more” falls in the prior 6 months, 

sought medical attention for any of these falls, or if any of these falls resulted in fracture. 

Fall was defined for participants as: “an unexpected event, including a slip or trip, in which 

you lost your balance and landed on the floor, ground or lower level, or hit an object like a 

table or chair” and participants were further instructed that “Falls that result from a major 

medical event (for example, a stroke or seizure) or an overwhelming external hazard (for 

example, hit by a truck or pushed) should not be included.”39 The primary outcome was 

report of at least one fall during the prior six months compared with no fall.

Covariates

Candidate covariates based on our previous publications included WIHS site and year of 

enrollment (2001–2, 2011–14, vs. 1994–5), sociodemographic factors, behavioral factors, 

clinical factors, and central nervous system (CNS) active medications, and HIV-related 

factors.29,30,33 Covariates were time invariant being measured at the last visit prior to the 

first self-reported assessment of falls (referred to as the index visit) to avoid potential for 

reverse causality. Demographic factors included: age per 10 years, race/ethnicity (White 

non-Hispanic, Black, other), years of education (≥high school graduate), annual household 

income (≤$12,000). Behavioral factors included tobacco (current, former, never), alcohol 

(moderate/heavy (≥3 drinks/wk), light (<3 drinks/wk), none), marijuana (current [last 6 

months], former, never), and crack, cocaine, and/or heroin use (current, former, never). 

Clinical factors were assessed at the index visit, prior to administration of the falls 

questionnaire, and included the following medical conditions, symptoms, or pre-clinical 

indices associated with falls in published literature: peripheral neuropathy (self-report of 

numbness, tingling, or burning sensations in arms, legs, hands or feet lasting for more than 

two weeks); obesity (body mass index (BMI) >30 kg/m2); depressive symptoms (defined as 

Center for Epidemiology Studies Depression (CES-D) 16 cutoff);40 diabetes mellitus as 

previously operationalized in WIHS;41 renal dysfunction (estimated glomerular filtration 

rate (eGFR) <60 ml/min using the Modification of Diet in Renal Disease calculation);42 

hypertension (self-report of hypertension in addition to diastolic blood pressure 90 mmHg or 
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greater, systolic blood pressure 140 mmHg or greater, or current receipt of antihypertensive 

medication);43 and Hepatitis C Virus (HCV) infection (defined as positive HCV antibody 

with HCV RNA detectable tested shortly after study entry). CNS active medication classes 
included anticonvulsants, antidepressants, antipsychotics, benzodiazepines/sedatives, and 

muscle relaxants.44,45 CNS active medications were cumulatively analyzed as the number of 

classes being “currently” used at index visit (categorized 0, 1, 2, or ≥3). HIV-related 
specific factors included: nadir CD4+ count (lowest CD4 measured in cells per mm3 prior 

to index) and current (i.e. at index visit) CD4+ count, current Log10 HIV RNA level, current 

suppressed (<20 copies/mL) HIV RNA, history of prior AIDS-defining illness (ADI), 

current ART use, and current and prior use of the following ART drugs often reported to be 

associated with a CNS side effects or neuropathy: Didanosine, Stavudine, Zidovudine, or 

Efavirenz.

Statistical Analyses

A series of univariate logistic regression analyses (overall sample and by HIV serostatus) 

were initially conducted to evaluate domain-specific NCI with odds of falls. Next, a series of 

hierarchical models (stratified by HIV-serostatus) were conducted to examine factors 

associated with falls after sequentially adjusting for demographics, clinical factors, 

behavioral factors and CNS active agents, and HIV-specific factors (HIV+ women only). In 

order to explore the combined effects of having impairment in multiple NC domains on the 

odds of sustaining a fall within 6 months, we summed the number of impaired domains 

specifically found to be associated with falls in univariate analyses and created models 

analyzing the effects of having 0 or 1 impaired domain vs 2–3 impaired domains on the odds 

of sustaining any fall, by using the same series of hierarchical models outlined above.

RESULTS

Participant characteristics

A total of 825 HIV+ and 392 HIV- women completed the neuropsychological test battery 

and falls questionnaire and are included in the current analyses (Table 1). HIV+ women 

were older and more likely to be HCV-infected, have renal dysfunction, and report 

symptoms of peripheral neuropathy. HIV+ women were less likely than HIV- women to be 

obese, or to report current smoking, recent marijuana, heroin, cocaine, or crack use, or 

moderate/heavy alcohol consumption. Among HIV+ women, median CD4+ count was 611 

cells/µl, 44% reported a prior ADI, 91% reported taking ART at the study visit, and 67% had 

suppressed HIV RNA level. HIV+ women demonstrated greater percent impairment on only 

attention/working memory and fine motor function compared to HIV- women. The overall 

proportion of women reporting any fall in the prior 6 months was similar between HIV+ and 

HIV- women (19%, N=154/825 for HIV+ and 16%, N=66/392 for HIV- women, P=0.44).

Associations between NCI and Odds of Any Fall

In the simple models (adjusting only for study site) and fully adjusted models in the overall 

sample, executive function, processing speed, and fine motor impairment were associated 

with a greater odds of having sustained a fall in the prior six months (P’s<0.01, Tables 2&3). 

In simple models, the association between executive function, fine motor function, and falls 
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was significant among HIV+ and HIV- women whereas the association between processing 

speed and falls was only related among HIV- women. In fully adjusted models restricted to 

HIV+ women, there were no longer any associations between domain-specific 

neurocognitive impairment and falls (P’s>0.08, Table 4). However, among HIV- women, in 

fully adjusted models, executive function and fine motor impairment remained significant 

predictors of falls (P’s<0.05, Table 5).

In fully adjusted models analyzing the number of impaired domains (out of executive 

function, processing speed, and fine motor function) on odds of falling, in the overall 

sample, women with impairment in 2 or 3 domains had over double the odds of having a fall 

compared with women who were impaired in 0 or 1 of these three domains (Table 3). 

Among HIV+ women, women demonstrating impairment in 2 out of 3 domains had 2.2 

times greater odds of having a fall in the prior six months (Table 4 Model 5: OR=2.22, 

95%CI, 1.25–3.96; P=0.0069) compared with women who were impaired in 0 or 1 of these 

three domains. Among HIV- women, those impaired in 2 or 3 domains had 3.8 times greater 

odds of having a fall in the prior (Table 5 Model 4: OR=3.80; 95%CI 1.45–9.94; P-
value=0.0065).

DISCUSSION

To our knowledge, ours is the first study investigating the impact of domain-specific 

cognitive impairment on risk of falls in PWH, or specifically in women. Contrary to 

expectations, we found that domain-level cognitive impairment was associated with risk of 

falls among HIV- women only. Among HIV+ women, the associations of executive function, 

psychomotor speed, and fine motor function were attenuated and no longer significant after 

adjustment for demographic and co-morbid conditions, whereas among HIV- women, 

impairments in executive and fine motor function were associated with falls in unadjusted 

models, and these associations were strengthened in fully adjusted models.

Although the overall occurrence of falls did not differ between HIV+ and HIV- women, the 

prevalence of reported falls is strikingly high when considering the age of the WIHS cohort, 

and is similar to that observed in older uninfected adults (age 65 and older).30,46,47 We 

previously found that in unadjusted analyses in WIHS, subjective cognitive complaints were 

associated with greater odds of sustaining a fall over 24 months, but that in fully adjusted 

models this association remained significant only for HIV- women; whereas among HIV+ 

women, the effect was attenuated and no longer significant after adjustment for co-morbid 

conditions.46 In the current study, using objective measures of cognition, we were able to 

identify specific cognitive domains in which impairment is associated with greater risk of 

falls among the combined sample of HIV+ and HIV- women. However, consistent with our 

prior findings of subjective cognitive complaints in WIHS, these objective measures of 

cognition were significantly associated with falls only among HIV- women in fully adjusted 

models. While we are unable to demonstrate statistically significant relationships between 

cognitive impairment and risk of falls in HIV+ women, it is likely that these relationships 

exist and are similar to those observed in the HIV- women, but that given the age of the 

women under study, may not become apparent during middle age and rather may emerge 

with age-associated cognitive decline. Furthermore, we previously demonstrated that factors 
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affecting cognition such as use of multiple CNS active medications and substance use are 

important and potentially modifiable risks contributing to the unexpectedly high rate of falls 

among HIV+ women as well as among comparable HIV- women.

In healthy older adults with subclinical cognitive deficits, gait and NCI have been found to 

be inter-related, and executive dysfunction in particular has been implicated in fall risk. 

Executive function plays a key role in maintaining attention and inhibiting distracting 

stimuli, which is important for performance of physical tasks for older persons, particularly 

walking. In a study by Herman of well-functioning older persons, those with lower baseline 

executive function experienced faster time to first fall and recurrent falls over the next 2 

years, and having impaired executive function tripled the odds of sustaining a fall; however, 

other cognitive domains and general measures of cognitive function were not related to falls.
48 While we did not find a relationship between executive function and falls among women 

with HIV, WIHS participants are substantially younger, yet more likely to have multiple 

medical comorbidities, polypharmacy, depressive symptoms, and substance use history 

compared to the healthy, active older population under study by Herman (median age 76, 

range 70–90 years). It is possible that executive functions will assume a greater importance 

in falls risk as PWH survive into older age, whereas factors such as polypharmacy, 

multimorbidity, and substance use may play a greater role in the development of falls among 

middle-age PWH.

Dual task gait, which tests the ability to walk while simultaneously performing another task, 

is considered an everyday task requiring executive control. Dual task gait predicts future 

falls and multiple falls in the older persons, suggesting that impaired executive function may 

specifically contribute to fall risk via its role in multitasking.48 Relationships between 

impaired executive function and dual-tasking with risk of falling have been reported among 

older HIV+ populations,49–53 and some54–56 but not all57,58 studies suggest that a dual-task 

paradigm is a more sensitive marker of fall risk than single task (either gait or cognitive) 

conditions alone; however, this area remains unstudied in PWH. Although surprisingly, we 

did not find an association between executive function and risk of falls, it is possible that use 

of more sensitive measures of executive function such as dual task gait may be required to 

reveal existing associations between executive function and fall risk among PWH. Because 

executive function impairment among HIV+ women persists despite virologic suppression,38 

it may represent a potential target area for interventions to prevent and reduce falls among 

women as they age, even among those with well treated HIV infection. Application of dual 

task paradigms may hold promise in identifying fall risk among PWH as they age and 

develop impairments in cognition, balance and gait.

We found that impaired psychomotor speed was associated with greater falls risk. Ours is the 

first study to evaluate the contribution of psychomotor speed on falls risk in persons with or 

at-risk for HIV. Studies on a similar domain, processing speed, have yielded mixed results. 

And then describe the literature and how you feel your sum score of impairment adds to that 

literature. In the Longitudinal Aging Study Amsterdam (LASA), Sanders and colleagues 

showed that the combination of slowing in processing speed and gait speed predicted not 

only falls, but also persistent cognitive decline and mortality; the authors also found an 

interaction such that slowed processing speed only predicted falls in the presence of slowed 

SHARMA et al. Page 7

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2021 March 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



gait.59 That research led to creation of a “slowing sum score” using gait speed and 

processing speed scored from 1 (slowest) to 4 (fastest) and added to obtain the composite, 

which was found to predict falls, persistent cognitive decline, and mortality.59 In an 

accompanying editorial, symptoms of slowing in thought and movement were proposed as 

early clinical markers of decline and future adverse health events in older adults, and were 

postulated to share a common pathway in hastening disability and death.60 Similarly, in an 

8-year prospective study of community-dwelling older adults, declines in Mini-Mental 

Status Exam (MMSE), verbal ability, processing speed, and immediate recall were all 

significantly associated with falling; decline in processing speed and immediate recall were 

also associated with greater risk of injurious falls.61 In contrast, among cognitively intact 

community-dwelling older persons enrolled in the Advanced Cognitive Training for 

Independent and Vital Elderly (ACTIVE) trial, Vance et al found that older age, female sex, 

Caucasian race, poor lower limb mobility, and better baseline memory (attributed to recall 

bias) were associated with self-reported falls over 2 years, whereas processing speed and 

reasoning were not.62 Van Schoor et al. found that in LASA, poor immediate memory was 

associated with recurrent falls, whereas non-verbal and abstract reasoning and processing 

speed were not associated with an increased fall risk.63 While we did not specifically 

evaluate the contribution of gait speed, we found that a sum score of NC impairment 

predicted falls, in our case across cognitive domains of executive function, fine motor skills, 

and psychomotor speed. Our study extends the scientific literature by showing how the 

combination of impairment in distinct NC domains conveys additional falls risk among HIV

+ and HIV- women. Future studies should evaluate the contribution of slowed gait on risk of 

falls in persons with or at-risk for HIV, both alone and in conjunction with psychomotor 

slowing and other cognitive domains.

Our study has a number of strengths. The WIHS is a predominantly racially and ethnically 

minority cohort that includes women with HIV with similar demographic and behavioral 

characteristics to women without HIV, allowing comparison by HIV serostatus. Participants 

are well characterized with regard to cognition as well as comorbid medical conditions that 

may affect risk of sustaining a fall. Our study also has several limitations. Fall ascertainment 

was based on participants’ self-report of events in the prior 6 months, which may result in 

underreporting of falls, particularly in older participants or those with cognitive impairment. 

We also do not have data on seasonality of falls, circumstances of fall, such as activity at the 

time of fall, environmental conditions associated with fall, or location of fall (i.e. indoor vs. 

outdoor); over reporting and misclassification of falls are also possible. Our study also 

includes only women, and findings may not be generalizable to men.

Because women experience greater vulnerability than men as the age for the development of 

disability, cognitive impairment, and geriatric syndromes such as falls and fracture, future 

studies should examine sex differences in the impact of global or domain-specific measures 

of cognition on risk of falls in PWH. Additional studies to elucidate mechanisms by which 

neurocognition, gait, and falls are related in PWH are also needed. As women with HIV 

continue to age, cognitive screening, particularly in domains of executive function, 

psychomotor speed, and fine motor skills, is an important clinical tool to identify those at 

greatest risk of falls in order to develop targeted falls prevention strategies.
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Table 1.

Characteristics of Women’s Interagency HIV Study Participants

Characteristic, N (%) HIV-infected (N=825) HIV-uninfected (N=392) P value*

Age, years, median (IQR) 51 (45, 57) 48 (41, 55) <0.0001

Education level high school or greater 562 (68.2) 261 (66.8) 0.61

Annual Income ≥$12,000/yr 424 (51.8) 214 (55.4) 0.24

Enrollment year 0.0002

  94–95 413 (50.1) 152 (38.8)

  01–02 270 (32.7) 174 (44.4)

  11–14 142 (17.2) 66 (16.8)

WIHS Site 0.025

 Bronx /Manhattan 142 (17.2) 94 (24.0)

 Brooklyn 202 (24.5) 83 (21.2)

 Washington DC 147 (17.8) 68 (17.3)

 San Francisco 164 (19.9) 85 (21.7)

 Chicago 170 (20.6) 62 (15.8)

Race 0.078

 White 137 (16.6) 48 (12.2)

 Black 584 (70.8) 283 (72.2)

 Hispanic/Other 104 (12.6) 61 (15.6)

Injection Drug Use 0.42

 Never 631 (76.5) 308 (78.6)

 Past/Current 194 (23.5) 84 (21.4)

Smoking status 0.0055

 Never 224 (27.2) 82 (20.9)

 Past 298 (36.1) 130 (33.2)

 Current 303 (36.7) 180 (45.9)

Cocaine, crack, or heroin use 0.025

 Never 338 (41.0) 140 (35.7)

 Past 432 (52.4) 210 (53.6)

 Current 55 (6.7) 42 (10.7)

Marijuana use 0.0021

 Never 205 (24.8) 78 (19.9)

 Past 465 (56.4) 207 (52.8)

 Current 155 (18.8) 107 (27.3)

Current alcohol use <0.0001

 None 482 (58.5) 178 (45.4)

 Light (< 3 drinks/wk) 256 (31.1) 141 (36.0)

 Moderate (3–13 drinks/wk) 32 (3.9) 22 (5.6)
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Characteristic, N (%) HIV-infected (N=825) HIV-uninfected (N=392) P value*

 Heavy (≥14 drinks/wk) 54 (6.6) 51 (13.0)

Postmenopausal status ** 466 (56.5) 174 (44.4) <0.0001

Comorbidities

 Hepatitis C Virus infection 150 (18.2) 51 (13.0) 0.023

 Diabetes Mellitus 195 (23.6) 91 (23.2) 0.87

 Hypertension 387 (46.9) 184 (46.9) 0.99

 Renal dysfunction (eGFR <60) 104 (12.6) 25 (6.4) 0.001

 Depressive symptoms (CESD ≥16) 240 (29.1) 95 (24.2) 0.076

 Peripheral neuropathy 160 (19.4) 54 (13.8) 0.016

 Obesity (≥30kg/m2) 363 (44.3) 206 (53.1) 0.0044

CNS active medication currently used

 Anticonvulsants 130 (15.8) 40 (10.2) 0.009

 Antidepressants 225 (27.3) 63 (16.1) <0.0001

 Antipsychotics 79 (9.6) 40 (10.2) 0.73

 Benzodiazepines and other sedatives 113 (13.7) 49 (12.5) 0.57

 Muscle relaxants 39 (4.7) 26 (6.6) 0.17

Number of current CNS active medication types 0.0001

 0 478 (57.9) 273 (69.6)

 1 191 (23.2) 51 (13.0)

 2 92 (11.2) 44 (11.2)

 ≥3 64 (7.8) 24 (6.1)

Fall status at any time during study 0.44

 No fall 671 (81.3) 326 (83.2)

 Had fall 154 (18.7) 66 (16.8)

HIV disease related characteristics

 AIDS defining illness ever 365 (44.2) N/A N/A

 Current CD4+ cell count (cells/µl), median (IQR) 611 (395, 805) N/A N/A

 Nadir CD4+ cell count (cells/µl), median (IQR) 224 (117, 367) N/A N/A

 Suppressed HIV RNA viral load (<20c/mL) 540 (66.5) N/A N/A

 Current ART use 753 (91.4) N/A N/A

T scores, median (IQR)

 Executive function 50 (43, 56) 51 (44, 56) 0.28

 Psychomotor speed 50 (43, 55) 51 (44, 57) 0.011

 Attention/Working Memory 49 (42, 55) 49 (44, 56) 0.031

 Learning 48 (41, 56) 50 (42, 57) 0.068

 Memory 49 ( 42, 57) 51 (42, 57) 0.33

 Fine Motor 51 (44, 56) 52 (46, 57) 0.085

 Fluency 49 (44, 55) 50 (44, 55) 0.19

Impairment

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2021 March 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

SHARMA et al. Page 15

Characteristic, N (%) HIV-infected (N=825) HIV-uninfected (N=392) P value*

 Executive function 145 (17.6) 57 (14.5) 0.18

 Psychomotor speed 140 (17.0) 53 (13.5) 0.12

 Attention/Working Memory 157 (20.4) 47 (12.8) 0.0017

 Learning 187 (22.9) 79 (20.2) 0.30

 Memory 164 (20.1) 73 (18.9) 0.61

 Fine Motor 134 (16.5) 40 (10.3) 0.0047

 Fluency 114 (13.9) 42 (10.8) 0.13

Number of domains impaired (among executive function, motor, 
processing speed) 0.11

 0 or 1 714 (87.8) 352 (91.0)

 2 or 3 99 (12.2) 35 (9.0)

*
Comparison between groups using Chi-Square test for categorical variables and Wilcoxon test for continuous variable

**
Postmenopausal status is defined by self-reported amenorrhea at 2 consecutive visits for women aged >=45 years old and no resumption of 

menses
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