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Background. Older people with human immunodeficiency virus (HIV, PWH) are prone to using multiple medications due to 
higher rates of medical comorbidities and the use of antiretroviral therapy (ART). We assessed the prevalence and clinical impact of 
polypharmacy among PWH. 

Methods. We leveraged clinical data from the AIDS Clinical Trials Group A5322 study “Long-Term Follow-up of Older HIV- 
infected Adults: Addressing Issues of Aging, HIV Infection and Inflammation” (HAILO). We included PWH aged ≥40 years with 
plasma HIV RNA levels <200 copies/µL. We assessed the relationship between polypharmacy (defined as the use of 5 or more 
prescription medications, excluding ART) and hyperpolypharmacy (defined as the use of 10 or more prescription medications, 
excluding ART) with slow gait speed (less than 1 meter/second) and falls, including recurrent falls. 

Results. Excluding ART, 24% of study participants had polypharmacy and 4% had hyperpolypharmacy. Polypharmacy was 
more common in women (30%) than men (23%). Participants with polypharmacy had a higher risk of slow gait speed (odds 
ratio [OR] = 1.78; 95% confidence interval [CI] = 1.27–2.50) and increased risk of recurrent falls (OR =  2.12; 95% CI = 1.06– 
4.23). The risk for recurrent falls was further increased in those with hyperpolypharmacy compared with those without 
polypharmacy (OR = 3.46; 95% CI = 1.32–9.12). 

Conclusions. In this large, mixed-sex cohort of PWH aged ≥40 years, polypharmacy was associated with slow gait speed and 
recurrent falls, even after accounting for medical comorbidities, alcohol use, substance use, and other factors. These results highlight 
the need for increased focus on identifying and managing polypharmacy and hyperpolypharmacy in PWH. 
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The average age of people with human immunodeficiency virus 
(HIV, PWH) has increased with the widespread use of antire-
troviral therapy (ART). Individuals aged 50–54 years now 
make up the largest age group of PWH [1]. This demographic 
shift has been accompanied by an increased burden of 
multimorbidity among PWH, with a 3-fold higher rate of 

multimorbidity in older (aged ≥50 years) vs younger PWH 
[2, 3]. Alongside the rise in multimorbidity comes increased 
polypharmacy, or the simultaneous use of multiple medica-
tions. Polypharmacy occurs at a rate that is 2 to 4 times higher 
in PWH than in the general population [4–6] and is further 
pronounced with aging. Compared with younger PWH, 
PWH aged >50 years have higher rates of polypharmacy [7, 8]. 

Polypharmacy is linked with several adverse outcomes in the 
general population, even after adjusting for comorbidities as a 
potential confounder. These include increased rates of hospital-
ization, falls, cognitive decline, and adverse drug events [9–15]. 
Among older community-dwelling adults, polypharmacy is as-
sociated with poor physical function, including slow gait speed, 
a measure of frailty that is strongly linked to adverse outcomes, 
including later mortality in people not living with HIV [16, 17]. 
However, less is known about the relationship between poly-
pharmacy and adverse outcomes in PWH and whether there 
are sex differences in polypharmacy in PWH after accounting 
for potential differences in comorbidities [18–21]. Prior studies 
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of polypharmacy in PWH found associations between poly-
pharmacy and adverse outcomes, including serious falls [22] 
and impaired cognition [19]. However, a key factor that limits 
our understanding of the relationship between polypharmacy 
and adverse outcomes in PWH with virologic suppression is 
the paucity of studies that have focused on large cohorts of 
mixed-sex, aging PWH on ART, with a detailed inventory of 
medication use alongside detailed accounting of comorbidities 
and other important confounding factors. 

Here, we leveraged data from the AIDS Clinical Trials Group 
A5322 study “Long-Term Follow-up of Older HIV-infected 
Adults: Addressing Issues of Aging, HIV Infection and 
Inflammation” (HAILO), a large, multicenter, longitudinal co-
hort of older men and women with virologically suppressed 
HIV, to better define the prevalence and deleterious effects of 
polypharmacy after accounting for confounders, including co-
morbidity burden. We focused on 2 outcomes of interest: slow 
gait speed and recurrent falls. In the general population, slow 
gait speed (slower than 1 meter/second walk time [23]) predicts 
adverse prognoses in older adults (eg, hospitalization, all-cause 
mortality), even among well-functioning older adults, and as 
such is an important “pre-disability” measure of frailty [24,  
25]. Falls, particularly recurrent (2 or more) falls, predict hos-
pitalization, disability, and cognitive decline [26–29]. 

METHODS 

Study Participants and Study Design 

HAILO enrolled older (aged ≥40 years) men and women with 
HIV who received their first ART treatment in an ACTG clin-
ical trial. HAILO was a longitudinal cohort study that included 
biannual study visits where fall assessments, prescription med-
ications, and clinical events were collected. Frailty evaluations 
(including gait speed) and laboratory tests were conducted 
once a year. We included all HAILO study participants who 
had gait speed and/or a history of falls obtained and a plasma 
HIV-1 RNA <200 copies/µL. This cross-sectional analysis 
used data from the HAILO study entry visit. Falls were first as-
sessed in HAILO at the first follow-up visit, which occurred 6 
months after study entry. 

Outcomes 

Gait speed was assessed as the time required to complete a 
4-meter walk and averaged over 2 trials as a part of the Fried 
frailty phenotype [30]. Slow gait speed was defined as a walk 
speed slower than 1 meter/second [24]. The number of falls 
in the past 6 months (no falls, single fall, and recurrent [≥2] 
falls) was self-reported biannually through a questionnaire ad-
ministered by interview. 

Exposure 

Prescription medications were recorded biannually through 
medical chart review or participant self-report. Polypharmacy 
was defined as the use of 5 or more prescription medications; 

hyperpolypharmacy was defined as the use of 10 or more pre-
scription medications [31]. We assessed outcome variables, 
both including and excluding ART, in our definition of poly-
pharmacy. We evaluated polypharmacy as a binary variable 
(≥5 vs <5 medications) and hyperpolypharmacy as a categori-
cal variable (≥10 vs 5–9 vs <5 medications). Additionally, we 
assessed the use of certain prescription drug classes that may 
be particularly deleterious and pose increased risk for potential 
drug–drug interactions. We also determined if any reported 
medications were included in the Beers Criteria, a list of med-
ications where the possible side effects outweigh the potential 
benefits in individuals aged >65 years [32]. 

Covariates 

Alcohol use was recorded using the Alcohol Use Disorders 
Identification Test questionnaire. Light alcohol use was defined 
as fewer than 7 drinks per week for men and fewer than 3 drinks 
per week for women. Moderate alcohol use was defined as 7 to 
14 drinks per week for men and 3 to 7 drinks per week for wom-
en. Heavy alcohol use was defined as 15 or more drinks per 
week for men and 8 or more drinks per week for women. 
Binge drinking (defined as more than 5 drinks in a row for 
men and more than 4 drinks in a row for women) also consti-
tuted heavy alcohol use. Cigarette use and substance use (can-
nabis, cocaine, heroin, amphetamines, other nonprescribed 
drugs) were assessed with a self-reported questionnaire. 
Substance use was coded as a 3-level variable: never, prior 
use, and current use. 

The following comorbidities were abstracted from medical 
charts: diabetes, chronic kidney disease, cardiovascular disease, 
and chronic liver disease. Cardiovascular disease included cor-
onary artery disease (with or without revascularization sur-
gery), myocardial infarction, stroke/transient ischemic attack, 
angina, peripheral arterial disease, cardiomyopathy/heart fail-
ure, arrhythmia, deep vein thrombosis, and pulmonary embo-
lism. Peripheral neuropathy was assessed with a clinical exam 
or abstracted from medical charts. Comorbidity burden was 
defined as the total number of comorbidities. Because use of 
medications to treat hypertension and mental health condi-
tions was part of the definition, these comorbidities were not 
included in the analysis. Detailed information regarding 
more specific mental health conditions was not collected. 

Race, ethnicity, years of education, and medical insurance 
were self-reported. Sex at birth was included as a covariate; gen-
der was not available. 

Statistical Analyses 

We calculated the prevalence of polypharmacy and hyperpoly-
pharmacy overall and compared their prevalence and that of 
specific drug classes across subgroups. The Wilcoxon test and 
χ2 test were used for statistical comparisons across subgroups 
for continuous and discrete demographic and clinical variables, 
respectively. Comparisons in prescription medication use  
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across subgroups were made using the Kruskal–Wallis test or χ2 

test. 
Logistic regression models were fit to examine associations be-

tween polypharmacy and slow gait speed. One model was fit with 
the binary polypharmacy variable, and a separate model was fit 
with the categorial variable (<5, 5–9, and ≥10 medications) in 
order to evaluate the association of hyperpolypharmacy specifi-
cally. Multinomial logistic regression models were fit to evaluate 
the association of polypharmacy and hyperpolypharmacy with 
single and recurrent falls. As noted above, separate models 
were fit with the binary and categorical polypharmacy variables. 
Covariates included in models as potential confounders were 
chosen based on their clinical significance and because they 
were associated with the outcomes of interest in univariate anal-
ysis. All gait speed models were adjusted for sex, race, ethnicity, 
age, comorbidity burden, education, CD4 nadir, substance use, 
alcohol use, medical insurance, and body mass index (BMI). 
All models for falls were adjusted for sex, race, age, comorbidity 
burden, substance use, and medical insurance. We evaluated for 
the presence of modification by sex on the above associations by 
including interaction terms between polypharmacy and sex in 
each of the multivariable models. 

RESULTS 

Polypharmacy in HAILO 

A total of 977 participants were included. The demographic 
and clinical characteristics of the study participants are sum-
marized in Table 1. The median age of the sample was 51 years 
(standard deviation [SD], 8), and participants had a median of 
14 years (SD, 4) of education. Forty-nine percent of partici-
pants were White non-Hispanic, and 43% had private medical 
insurance. A majority of participants (74%) did not actively use 
tobacco or illicit substances. Peripheral neuropathy was the 
most common comorbidity (40%), followed by diabetes 
(12%) and chronic kidney disease (10%). Twenty-four percent 
of participants were prescribed 5 or more non-ART medica-
tions (Table 1); 4% were prescribed 10 or more non-ART med-
ications. When ART was included in the total count of 
prescription medications, 44% had polypharmacy and 8% 
had hyperpolypharmacy. Excluding ART medications, poly-
pharmacy increased with age; 36% of participants aged ≥60 
years were prescribed 5 or more non-ART medications com-
pared with 22% aged <60 years. When comparing PWH with 
polypharmacy to those without polypharmacy, those with poly-
pharmacy had lower educational levels, lower rates of alcohol 
use and smoking, and higher rates of public (rather than private 
or Medicare) health insurance coverage. 

Sex Differences in Polypharmacy 

Although women had a similar number of comorbidities, women 
were more likely to experience polypharmacy and 

hyperpolypharmacy than men (Table 2). Women aged 50–54 
and 55–59 years were prescribed, on average, 3 non-ART pre-
scription medications compared with only 2 among men in the 
same age ranges (Supplementary Figure 1). When examining spe-
cific drug classes, women reported higher prescription opioid use 
(16%) compared with men (8%; Table 2). Black women had the 
highest proportion of opioid use (21%), but use was higher among 
women compared with men across all race and ethnicity catego-
ries (Supplementary Table 1). Additionally, women were pre-
scribed hormones at a greater rate than men. There was no 
difference in benzodiazepine, gabapentin, or pregabalin use in 
women vs men. 

Potential Inappropriate Medications in PWH Aged ≥ 65 Years 

According to Beers Criteria, most (81%) participants aged >65 
years were on at least 1 inappropriate medication (Table 3) 
[32]. For individuals who were prescribed at least 1 medication 
considered inappropriate by Beers Criteria, the median number 
of “inappropriate” medications was 2, with no significant differ-
ences observed by sex. Ninety-four percent of Black participants 
reported inappropriate medication use compared with 76% of 
White non-Hispanic and Hispanic participants (P = .16). 

Polypharmacy and Slow Gait Speed in Older PWH 

Forty percent of participants exhibited slow gait speed, defined 
as a 4-meter walk time greater than 4 seconds. This prevalence 
was higher among Hispanic individuals, those with public 
insurance, females, and participants aged ≥55 years. 
Additionally, individuals with slow gait speed had a lower me-
dian CD4+ T-cell count (614 cells/mm) compared with those 
without slow gait speed (642 cells/mm). 

Univariable models revealed that polypharmacy was associat-
ed with higher odds of slow gait speed (odds ratio [OR] = 2.16; 
95% confidence interval [CI] = 1.61–2.91). Polypharmacy re-
mained associated with slow gait speed in multivariable models 
that accounted for age, sex, race, ethnicity, total number of co-
morbidities, education, CD4 nadir, substance use, alcohol use, 
medical insurance, and BMI (OR = 1.78; 95% CI = 1.27–2.50;  
Figure 1). Hyperpolypharmacy did not further increase the 
risk for slow gait speed (OR = 1.77; 95% CI = .86–3.64). 
However, when ART medications were included in the analysis, 
hyperpolypharmacy conferred higher odds of slow gait speed 
than polypharmacy-negative individuals (OR = 1.77; 95% CI =  
1.02–3.07; Supplementary Figure 2). There was no evidence of 
effect modification by sex on the association between polyphar-
macy and slow gait speed. 

Polypharmacy and Falls 

Twelve percent of HAILO participants reported at least 1 fall in 
the last 6 months; 7% reported 1 fall, and 5% reported recurrent 
(2 or more) falls. A higher prevalence of falls was associated with 
female sex, Hispanic ethnicity, public medical insurance, and  
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participants aged ≥55 years. Among those who did experience a 
fall, 3.85% reported a fracture and 22% sought medical attention. 
Univariate analysis of polypharmacy was associated with 2.39 
higher odds (95% CI = 1.56–3.67) of 1 or more falls compared 
with individuals without polypharmacy. In univariate models, 
polypharmacy was associated with 1.99 higher odds (95% 

CI = 1.15–3.46) of a single fall and 3.07 higher odds (95% 
CI = 1.65–5.73) of recurrent falls. In multivariable models, the 
association of polypharmacy was somewhat attenuated but re-
mained associated with higher odds of experiencing recurrent 
falls (OR = 2.12; 95% CI = 1.06–4.23), and hyperpolypharmacy 
exacerbated this risk of recurrent falls (OR = 4.96; 95% CI =  

Table 1. Baseline Demographics and Clinical Characteristics of HAILO Participants 

Characteristic Total Polypharmacy Non-Polypharmacy P Value  
(N = 977) (n = 236) (n = 741)   

Demographics              

Age, y               

Median (Q1, Q3)  51 (46, 56)  53 (49, 58)  50 (45, 55)  <.001   

<50  423 (43%)  69 (29%)  354 (48%)  <.001   

50–59  402 (41%)  113 (48%)  289 (39%)      

60–64  90 (9%)  27 (11%)  63 (9%)      

>65  62 (6%)  27 (11%)  35 (5%)     

Sex               

Female  184 (19%)  55 (23%)  129 (17%)  .044   

Male  793 (81%)  181 (77%)  612 (83%)     

Race               

White  636 (65%)  147 (62%)  489 (66%)  .299*   

Non-White  341 (35%)  89 (38%)  252 (34%)     

Ethnicity               

Hispanic or Latino  195 (20%)  30 (13%)  165 (22%)  .001*   

Not Hispanic or Latino  780 (80%)  206 (87%)  574 (78%)     

Education               

Median (Q1, Q3)  14 (12, 16)  13 (12, 16)  14 (12, 16)  .019  

Alcohol use               

None/Light  703 (75%)  181 (80%)  522 (74%)  .05   

Moderate/Heavy  232 (25%)  45 (20%)  187 (26%)     

Smoking               

Never/Prior  710 (74%)  163 (70%)  547 (75%)  .104   

Current  253 (26%)  71 (30%)  182 (25%)     

Substance use (excluding smoking)               

Never/Prior  734 (79%)  180 (79%)  554 (79%)  .847   

Current  197 (21%)  47 (21%)  150 (21%)     

Medical insurance               

None/Unknown  188 (19%)  31 (13%)  157 (21%)  <.001   

Public  258 (26%)  84 (36%)  174 (23%)      

Private  416 (43%)  71 (30%)  345 (47%)      

Medicare  115 (12%)  50 (21%)  65 (9%)     

Body mass index               

Median (Q1, Q3)  27 (24, 31)  28 (24, 31)  27 (24, 31)  .173   

Median (Q1, Q3)             

Human immunodeficiency virus characteristics              

CD4 nadir  197 (66, 304)  191 (46, 297)  198 (72, 307)  .189  

CD4 cell count  630 (457, 828)  664 (451, 884)  616 (464, 823)  .125  

Years on antiretroviral therapy  8 (4, 12)  11 (7, 13)  8 (4, 12)  <.001 

Comorbidity              

Diabetes  118 (12%)  69 (29%)  49 (7%)  <.001  

Kidney disease  102 (10%)  47 (20%)  55 (7%)  <.001  

Liver disease  11 (1%)  6 (3%)  5 (1%)  .018  

Cardiovascular disease  57 (6%)  34 (14%)  23 (3%)  <.001  

Peripheral neuropathy  388 (40%)  119 (50%)  269 (36%)  <.001  

History of any comorbidity  499 (51%)  173 (73%)  326 (44%)  <.001  

Number of comorbidities  1 (0, 1)  1 (0, 2)  0 (0, 1)  <.001 
*Chi-square test. All other comparisons made by Wilcoxon test.   
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1.74–14.13; Figure 2). These findings were consistent when ART 
was included in the number of medications defining polyphar-
macy and hyperpolypharmacy (Supplementary Figure 3). We 
found no evidence of effect modification by sex on the associa-
tion between polypharmacy and single or recurrent falls. 

DISCUSSION 

In this study, we examined polypharmacy and 2 adverse func-
tional outcomes, slow gait speed and recurrent falls, in a large 
cohort of older men and women with suppressed HIV. We 
found a high polypharmacy rate, even when ART was removed 
from the count of medications. We also found that certain 
high-risk medications, including opioids, were more common-
ly used among women and that 81% of PWH aged ≥65 years 
were taking a medication with high potential for adverse effects. 
Most important, we found that polypharmacy, especially hy-
perpolypharmacy, was associated with poor outcomes, includ-
ing higher odds of slow gait speed and recurrent falls, even after 
adjusting for multimorbidity and other confounders. Although 
previous studies showed that women had higher rates of both 
polypharmacy and comorbidities [33–37], ours is the first to re-
port that this association remained statistically significant after 
adjusting for the number of comorbidities. This suggests that 
the adverse effects of polypharmacy are not simply due to an 
accumulation of medical conditions but rather may reflect po-
tential toxicities and other effects of numerous simultaneous 
medications, in addition to the effects of comorbidities. 

Prior studies reported an increased risk for falls among 
PWH compared with the general population, with PWH 

Table 2. Polypharmacy Differences in HAILO Participants by Sex 

Characteristic 
Total Male Female 

P Value (N = 977) (n = 793) (n = 184)  

Number of non-ART prescription medications              

Median (Q1, Q3)  2 (1, 4)  2 (1, 4)  3 (1, 5)  .006  

0  168 (17%)  143 (18%)  25 (14%)  .154  

1–4  573 (59%)  469 (59%)  104 (57%)     

5–9  194 (20%)  150 (19%)  44 (24%)     

≥10  42 (4%)  31 (4%)  11 (6%)    

Number of prescription medications (non-ART + ART)              

Median (Q1, Q3)  4 (3, 6)  4 (3, 6)  5 (3, 7)  <001  

1–4  541 (55%)  458 (58%)  83 (45%)  .008  

5–9  354 (36%)  273 (34%)  81 (44%)     

≥10  82 (8%)  62 (8%)  20 (11%)    

Medication class              

Opioids  93 (10%)  63 (8%)  30 (16%)  <.001  

Benzodiazepines  94 (10%)  78 (10%)  16 (9%)  .636  

Hormones (estrogens, androgens, progesterone)  75 (8%)  54 (7%)  21 (11%)  .035  

Gabapentin and pregabalin  81 (8%)  62 (8%)  19 (10%)  .266  

Anticholinergics  37 (3.8%)  30 (3.8%)  7 (3.8%)  .989 

Comorbidity              

Diabetes  118 (12%)  90 (11%)  28 (15%)  .147  

Chronic kidney disease  102 (10%)  82 (10%)  20 (11%)  .833  

Cardiovascular disease  57 (6%)  50 (6%)  7 (4%)  .192  

Liver disease  11 (1%)  8 (1%)  3 (2%)  .472  

Peripheral neuropathy  388 (40%)  317 (40%)  71 (39%)  .729  

History of any recorded comorbidity  499 (51%)  409 (52%)  90 (49%)  .515 

Waist circumference, cm              

Median (Q1, Q3)  96 (88, 104)  96 (88, 103)  97 (88, 109)  .033 

Abbreviation: ART, antiretroviral therapy.  

Table 3. Inappropriate Medication Use Among Study Participants 
Aged ≥ 65 Years 

Characteristic 

Total Participants 
Aged ≥65 Years 

(N = 62) 

Participants With ≥ 1 
Inappropriate 
Medication 

(n = 50) 
P 

Value  

Number of 
inappropriate 
medications          

Median (Q1, Q3)    2 (1, 3)     

Min, Max    1, 9    

Sex          

Male  51 41 (80%)  .914  

Female  11 9 (82%)    

Race/ethnicity          

White 
Non-Hispanic  

31 23 (74%)  .274  

Black 
Non-Hispanic  

16 15 (94%)     

Hispanic  15 12 (80%)      
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experiencing falls at a younger age compared with adults not liv-
ing with HIV [38]. Our results indicate that polypharmacy and 
hyperpolypharmacy, in particular, are strongly associated with 
a higher risk for recurrent falls among PWH. This is especially 
worrisome since recurrent falls are more likely to be associated 
with serious injuries and increased morbidity and mortality in 
community-dwelling adults [28, 29, 39–41]. Moreover, our find-
ing that polypharmacy was associated with slow gait speed may 
further impact the risk for falls in older PWH. In previous studies 
conducted in individuals not living with HIV, a slow gait speed 
was positively associated with multiple falls [17, 42]. Thus, efforts 
to pinpoint and reduce risk factors for polypharmacy among 
PWH, including the presence of specific comorbidities and social 
determinants of health, can potentially mitigate the risk of recur-
rent falls and associated functional decline. 

Consistent with prior reports in the general population, we 
found that the prevalence of polypharmacy was higher in wom-
en than in men [35–37] (30% vs 23%), despite the fact that 
women had a similar comorbidity burden and had similar 
HIV-related factors (CD4+ T-cell count and CD4/CD8 ratio) 
as men in this cohort. Women in this study did differ from 
men by sociodemographic factors, including race (more likely 

to identify as Black) and medical insurance status (more likely 
to report using public insurance). This is consistent with prior 
studies of the general population where socioeconomic in-
equalities of polypharmacy are apparent. Socioeconomic status 
and education are inversely related to polypharmacy, largely 
due to the increased risk of multimorbidity and poor care coor-
dination among populations of low socioeconomic status [43,  
44]. Importantly, we were not able to account for mental health 
diagnoses in HAILO and for potential sex differences in mental 
health diagnoses and associated drug use. An inclusion of men-
tal health disorders in our recorded comorbidities may have 
changed comorbidity burden between men and women since 
women with HIV experience a higher burden of mental health 
disorders than their male counterparts [45]. Further studies are 
needed to understand why women with HIV may be prescribed 
more non-ART medications compared with men and whether 
a higher prevalence of mental health conditions among women 
with HIV is an explanatory factor. 

An important limitation of our study is that we were not able 
to account for all medical comorbidities, including hyperten-
sion and mental health disorders, as discussed above, since 
the diagnosis of certain conditions in HAILO relied on 

Figure 1. Odds ratio for slow gait speed in association with polypharmacy and hyperpolypharmacy in older people with human immunodeficiency virus (PWH). Comparisons 
are made for PWH with ≥5 vs <5 prescription medications (green), for 5–9 vs <5 prescription medications (red), and for ≥10 vs <5 medications (blue). ART was not included 
in the tally of prescription medications for this analysis. The gait speed model was adjusted for sex, race, ethnicity, age, comorbidity burden, education, CD4 nadir, substance 
use, alcohol use, medical insurance, and body mass index. Abbreviations: ART, antiretroviral therapy; CI, confidence interval.   
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prescription drug usage. We also did not have access to infor-
mation on medication adherence, dosage, or indication, which 
limits our understanding of the use of certain medications, in-
cluding opioids. Although we adjusted for the total number of 
comorbidities, we did not assess the impact of specific comor-
bidities or the severity of specific comorbidities on polyphar-
macy and hyperpolypharmacy. 

In summary, by using data collected from a large, multicen-
ter, mixed-age, and mixed-sex cohort of people with HIV, we 

found that polypharmacy is prevalent among PWH. We found 
that polypharmacy is linked with both slow gait speed and re-
current falls, even after accounting for multiple medical condi-
tions that are the basis for prescription medication use and that 
may themselves lead to an increased risk of slow gait speed or 
falls, such as peripheral neuropathy and alcohol use disorder. 
By using data from this large cohort, we were able to stratify re-
sults by sex and found that, despite having an equal number of 
comorbidities, women were prescribed more medications than 

Figure 2. Odds ratio for single and recurrent falls in association with polypharmacy and hyperpolypharmacy in older people with human immunodeficiency virus (PWH). 
Closed icons indicate the odds of having 1 fall in the last 6 months; open icons indicate the odds of having 2 or more falls. Comparisons are made for PWH with ≥5 vs <5 
prescription medications (green), for 5–9 vs <5 prescription medications (red), and for ≥10 vs <5 medications (blue). Antiretroviral therapy was not included in the tally of 
prescription medications for this analysis. The falls model was adjusted for sex, race, age, comorbidity burden, substance use, and medical insurance. Abbreviation: CI, 
confidence interval.   
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men, including more opioids. Attempts to reduce frailty and as-
sociated adverse outcomes in PWH will therefore need to ad-
dress polypharmacy, particularly the appropriateness of 
opioid prescriptions in women with HIV. 

These findings have several important implications. First, 
they suggest that there may be a need for increased attention 
to medication management among PWH, particularly among 
women and older individuals. This could include efforts to re-
duce polypharmacy and inappropriate medication use and in-
creased monitoring for potential drug–drug interactions. 
Additionally, the finding that polypharmacy was associated 
with higher odds of slow gait speed suggests that polypharmacy 
may have negative impacts on physical function among PWH. 

In the future, it may be useful to further explore the factors 
that contribute to polypharmacy and inappropriate medication 
use among PWH, as well as the potential impacts of these issues 
on health outcomes. Additionally, interventions aimed at re-
ducing polypharmacy and inappropriate medication use 
among PWH could be developed and tested. 
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