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• Older (50-75 years) sedentary PLWH (undetectable HIV-1 
RNA on antiretroviral therapy for ≥ 2 years) and 
uninfected participants were recruited for a 24 week 
supervised, 3x/week cardiovascular and resistance 
exercise program. 

• Participants exercised at moderate intensity for 0-12 
wks, then were randomized to moderate (50% V02 
maximum [V02max], 60-70% 1-repetition maximum 
[RM]) or high intensity (70% V02max, ≥80% 1-RM) 
exercise for an additional 12 wks.

• 10x chair rise time was measured every 2 weeks and 1-
RM every 4 weeks; other functional outcomes were 
measured at week 0, 12, and 24. 

• Within group changes were assessed; outcomes by 
serostatus and exercise intensity were compared using 
linear and mixed effects regression models and 
adjusted for baseline values (for wk 0-12) or wk 12 (for 
12-24 wk change). 

• An interaction between HIV serostatus and exercise 
intensity was also tested.

• Inclusion of age, sex, and body mass index had minimal 
effect on estimates; unadjusted values are presented. 
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• Exercise training improves physical function impairment among older, 
sedentary adults living with and without HIV.

• PLWH randomized to high-intensity exercise showed greater gains in 
strength than PLWH randomized to moderate-intensity exercise. 

• These results suggest an added benefit of high intensity exercise among 
older, sedentary adults living with HIV, particularly in regards to preserving 
muscle strength.  
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• The increase in age among people living with HIV (PLWH) is 
associated with an increasing burden of age-related 
comorbidities, including impairments in physical function 
and the development of frailty.

• Regular physical activity can improve function in older 
populations with multiple comorbidities and prevents 
decline in middle-aged and older populations.

• Meeting the Department of Health and Human Services 
guidelines for regular physical activity (150 minutes/week) is 
achievable by most. 

• The added benefit (or harm) of higher intensity exercise in 
restoring and improving function in specific disease states 
such as HIV has not been well-studied.

• PLWH appear to have greater impairments in 
cardiorespiratory capacity (VO2 max), underlying 
mitochondrial and skeletal muscle impairment, impaired 
peripheral oxygen uptake, and impairments in oxygen 
diffusion capacity.  

• These differences suggest that PLWH may require a different 
dose of exercise to restore fitness and function, or may have 
more difficulty in achieving similar benefits from exercise as 
people without HIV. 

• The goal of this study was to compare adaptive responses 
of people with and without HIV to moderate- and high-
intensity exercise training. 

PLWH (n=32) Controls (n=37)
Age (mean, SD) 56.84 (5.66) 58.70 (6.94)
Under 60 years of age (%) 22 (69) 20 (54)
Male (%) 28 (88) 35 (95)
Black 9 (28) 3 (8)
White 20 (63) 31 (84)
More than 1 race or other 3 (9) 3 (8)
Hispanic/Latino 4 (13) 4 (11)
BMI (mean, SD) 27.3 (4.3) 29.9 (5.0)
Current smoker (%) 5 (16) 4 (11)
More than 2 alcohol drinks/d 0 4 (11)
Illicit drug use (past 2 yrs) 6 (19) 0
Marijuana use 19 (59) 5 (14)
High school education or less 10 (31) 4 (11)
3 or more comorbidities 23 (72) 19 (51)
Current CD4 count (mean, CI) 599 (512,699)
Years since HIV dx (mean, CI) 18.9 (15.8, 22.7)
Years of continuous ART 11.1 (8.4, 14.6)
Chair stand time (sec) 19.6 (17.8, 21.6) 17.2 (15.8, 18.7)
400-m walk (sec) 251.3 (241, 262) 231 (221, 241)
Stair climb (sec) 4 (3.7, 4.3) 3.5 (3.3, 3.7)
Grip strength (kg) 32.4 (29.2, 36.1) 34.2 (31.1, 37.6)
Bench press (kg) 47.7 (42.2, 53.8) 57.2 (51.4, 63.6)
Leg press (kg) 122.7 (110.0, 136.9) 146.3 (134.5, 159.2)
Lat pulldown (lbs) 71.1 (66.4, 76.1) 82.0 (76.8, 87.4)
VO2 max (mL/kg/min) 25.2 (22.9, 27.8) 26.3 (24.3, 28.5)
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Figure 1. Study Enrollment (A) and Design (B) Table 1.  Baseline Characteristics
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Figure 4.  Changes in function by both HIV serostatus and exercise 
intensity were significant only on the 1-RM measures where PLWH 
randomized to high intensity had significantly greater gain in strength 
than PLWH randomized to moderate intensity.  
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Significant gains were seen across nearly all physical function measures, regardless of HIV serostatus (Figure 3A).  
Participants randomized to high intensity exercise (Fig 3B) gained significantly greater 400-m walk speed.  Differences 
were not seen by exercise intensity on other functional measures.   

Figure 2. The proportion of impairment by Short Physical Performance 
Battery (2A) or Frailty Components (2B) decreased among PLWH. 
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PLWH had significantly poorer baseline function 
than controls in all measures except grip strength 

and VO2 max (Table 1). 

• For all participants completing ≥1 exercise session during each time period 
(0-12 or 13-24 weeks), adherence was highest among moderate-intensity 
PLWH (90.3%) and lowest among high-intensity controls (82.7%); adherence 
was 87% in high-intensity PLWH and moderate-intensity controls.  
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