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Abstract
Background: In HIV-uninfected populations, physical activity decreases
mortality and inflammation. Inflammation is a potential cause for comorbidities in HIV+ adults, the evidence examining the effect of physical
activity on cardiometabolic health is limited. This analysis examines the
relationship between physical activity, cardiometabolic health and
inflammation.
Methods: We conducted a nested study within the SATURN-HIV trial in which
147 HIV+ adults were randomized to 10 mg daily rosuvastatin or placebo.
Measures of physical activity, cardiometabolic health, inflammation, and
vascular disease (carotid artery intima media thickness and Computed
Tomography-acquired measures pericardial fat volume) were assessed at
baseline and through 96 weeks. Spearman correlations and multivariable
analyses were used to explore relationships between physical activity,
cardiometabolic health and inflammation.
Results: Median age (Q1, Q3) was 46 (40.4, 52.7) years, 80% were male, 69%
were African American and 46% on protease inhibitors. Baseline median
physical activity was 44 minutes per week (0, 150), 24% of participants
performed greater than 150 minutes per week. At baseline, physical activity
correlated with several markers of cardiometabolic health and inflammation
(all p0.05). Over all time points median physical activity was independently
associated with carotid distensibility ( = 2.53, p = 0.008), pericardial fat
volume ( = -6.13, p = 0.001) and IL 6 ( = -0.468, p < 0.001).
Conclusions: Physical activity is associated with vascular disease, endothelial
function, and may be an adjuvant to decreasing co-morbidities in HIV+ adults.
Further studies should examine long-term effects of physical activity on
cardiometabolic health and inflammation in this population.
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Introduction
With improved anti-retroviral therapy, people living with HIV are aging and experiencing increased
cardiometabolic comorbidities. Physical activity has gained renewed attention as a strategy to
minimize the risk of developing these comorbidities in HIV+ adults. In HIV uninfected adults, regular
physical activity lowers all-cause mortality by protecting against atherosclerosis and insulin resistance
[1,2]. Physical activity increases energy expenditure [3], decreases obesity and enhances
cardiovascular health by improving lipid profiles and vascular function [4]. The long term benefits of
physical activity by preventing diseases associated with chronic inflammation such as type 2 diabetes,
atherosclerosis, and rheumatoid arthritis may also be related to an anti-inflammatory effect [5,6]. In
healthy adults, increased physical activity is accompanied by reduced inflammatory markers
independent of cardiovascular disease risk factors [7,8]. In populations characterized by low grade
chronic inflammation, such as diabetes and rheumatoid arthritis, physical activity has been shown to
decrease C reactive protein (CRP) [7], Interleukin 10 (IL10) [9], Tumor Necrosis Factor Alpha (TNF-)
[10] and Intercellular Adhesion Molecule (ICAM) [11]. The mechanism by which physical activity
decreases inflammation is multifactorial and recent research has focused on two potential
mechanistic pathways [5]. First, physical activity may increase the anti-inflammatory cytokine
adiponectin and second it may decrease pro-inflammatory adipokines [12,13].
Accordingly, recent small studies of HIV+ adults have found that supervised endurance
training was shown to decrease CRP, Interleukin 6 (IL6), Interleukin 18 (IL18) and TNF-[14] and that
supervised moderate intensity exercise for twelve weeks was associated with improvement in CRP,
sCD14, d dimer, IL6 and IL 18 levels [15]. No studies could be located that examined the effect of
free-living exercise (i.e. physical activity conducted in and around their natural home setting) on
inflammation in HIV+ adults. The effect of free-living exercise on inflammatory markers is a significant
question in this population because HIV+ adults experience high levels of inflammation which may
contribute to their increased cardiometabolic morbidity. If their baseline level of physical activity (that
which occurs naturally, without supervision, in their home setting [16]) can decrease this inflammation,
health care providers can provide counseling on how much and what type of physical activity can
produce desirable outcomes as an adjunct to antiretroviral therapy.
Further, in HIV-uninfected populations, physical activity has also been consistently associated
with improvement in markers of cardiovascular disease such as carotid intima media thickness (cIMT)
[17], carotid distensibility [18] and flow mediated dilation (FMD) [19] which predict future
cardiovascular events such as myocardial infarction and stroke [20,21]. In HIV+ adults, little is known
about the effect of free-living physical activity on markers of cardiometabolic health and inflammation.
Recent evidence demonstrated that physical activity is safe in healthy HIV+ adults at all ages and that
it improves cardiopulmonary fitness, body composition and psychological status [22,23], underscoring
the timeliness of an investigation into its effects in a natural setting.
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HIV+ adults experience impaired cardiometabolic pathways and persistent inflammation that
are potential contributing factors to their increased chronic comorbidities [24]. Beyond their effect of
cholesterol lowering, statins, or 3 hydroxy-3-methylglutaryl coenzyme A (HMG-CoA) reductase
inhibitors can reduce inflammation and reactive oxygen species and can improve vascular function
[25,26]. However, we lack evidence on the effect of both statins and physical activity on modulating
inflammation and markers of cardiometabolic health. To help us understand the relationship between
physical activity, cardiometabolic health, inflammation and statin use, we present results of a
secondary analysis on the relationship between free-living physical activity and markers of
inflammation and cardiometabolic health in the Stopping Atherosclerosis and Treating Unhealthy
Bone with Rosuvastatin in HIV (SATURN-HIV) trial.

Materials and Methods
Study Design
The data for our secondary analysis come from the SATURN-HIV study, a 96-week study designed to
measure the effect of rosuvastatin on markers of cardiovascular risk, skeletal health, and immune
activation in HIV disease [27]. The study was approved by the Institutional Review Board of University
Hospitals Case Medical Center, Cleveland, Ohio. Written informed consent was provided by all
participants. The study is registered on clinicaltrials.gov (NCT01218802). Participants were
randomized 1:1 to rosuvastatin 10 mg daily vs. matching placebo. All participants were 18 years of
age, with HIV-1 infection on stable ART for at least 3 months with cumulative ART duration of at least
6 months, HIV-1 RNA <1000 copies/mL, fasting LDL-cholesterol (LDL-C) 130 mg/dL and triglyceride
500 mg/dL. Additionally, participants were required to have evidence of either heightened T-cell
activation, identified as the proportion of CD8+ T cells that expressed CD38+ and HLA-DR+ of 19%
or levels of high-sensitivity C-reactive protein (hs-CRP) 2 mg/L. Participants were excluded if they
had a history of coronary disease or diabetes, were pregnant or lactating, or had an active infectious
or inflammatory condition.

Study evaluations
At entry, week 24, week 48 and 96, fasting (> 12 hours) blood draws were obtained for measurements
of renal and lipid profiles, glucose and insulin levels. Additionally, blood was processed and plasma,
serum and peripheral blood mononuclear cells were stored for measurement of markers of immune
activation, systemic inflammation and coagulation as previously described [27,28].
Soluble plasma biomarkers of monocyte activation (soluble CD14 and soluble CD 163),
systemic inflammation (hs-CRP, IL-6), and coagulation (D-dimer) were measured as previously
described [27,28]. Monocyte and T-cells were phenotyped by flow cytometry as previously described
[28].

Publication: Antiviral Therapy; Type: Original article
DOI: 10.3851/IMP2998
Subclinical Vascular Disease
At entry, week 48 and week 96, mean-mean common carotid artery (CCA) intima media thickness
(CCA-IMT) was measured by high resolution ultrasound [29,30]. Measurements were taken at three
separate angles bilaterally and the average of the six measurements was used for analysis. To
calculate carotid distensibility, the diameter of the distal 1cm of the right carotid artery was measured
in systole (Ds) and diastole (Dd). Each diameter was averaged over three consecutive beats. Blood
pressure was obtained at the time of carotid ultrasound in order to determine the pulse pressure (PP).
Carotid distensibility was calculated using the same formula [(2*(Ds-Dd)/Dd)/PP] used in the Women’s
Interagency Health Study (WIHS) [31] and the Multicenter AIDS Cohort Study (MACS) [32] and is
reported in units of 106×N1m . Flow-mediated dilation (FMD) of the brachial artery and hyperemic
2

velocity-time integral (VTI) were measured by brachial artery reactivity testing using a forearm
occlusion method as previously described [29]. Pericardial fat volume and coronary artery calcium
score (CAC) were quantified offline from gated, non-contrast coronary calcium scans performed on a
64-slice multi-detector CT scanner [29].

Physical Activity
Free living physical activity was assessed using the NIAID Adult AIDS Clinical Trials Group Physical
Activity Assessment [33]. This instrument asks participants to self-report the number of times they
participated in one of 27 activities in the past two weeks and on average, the length of each activity
bout. Examples of activities included walking for exercise, hiking, gardening, swimming, yoga. There
is substantial evidence supporting the health benefits of exercise that is based on time spent in
various intensity levels [34], yet intensity of the activity bout was not assessed on this instrument. As
our purpose was to assess the effect of free-living physical activity on inflammation and
cardiometabolic health, we focused on intentional physical activity that was most likely to have at least
a moderate level of intensity. We created three exercise variables to help us analyze this relationship.
First, we created a moderate intensity variable by summing the amount of walking time and doing
yoga. Second, a moderate to high intensity variable by summing the amount of time spent
jogging/running, hiking, aerobics/dancing, calisthenics, biking, swimming and weight lifting, and third
an overall exercise variable by summing the amount of time reported in each of these nine activities.
After summing the exercise variables, we divided by two to equal the amount of exercise per week.
We created a binary exercise variable, taking values yes or no, from the continuous overall exercise
variable by classifying an individual to the yes category if performed American Heart Association
recommended exercise of 2.5 hours per week [2], otherwise to no. We used this binary exercise
variable in the regression analyses as a covariate of interest because it is more easily interpreted in
relation to the outcome variables.

Statistical analysis
We performed descriptive analyses on all of the covariates (age, sex, race, nadir CD4, ART duration,
etc) and outcomes of interests: markers of inflammation and cardiometabolic health. We checked
validity of data distributions by running frequency analyses and graphical presentations. For example,
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we compared observations of a variable across various groups and time points using box plots. All
baseline variables measured on a continuous scale were compared between groups using 2 samples
Wilcoxon Rank Sum tests those measured as categorical variables were compared using Chi-Square
tests. We used t-tests to assess the relationship between baseline physical activity and baseline
markers of inflammation, immune activation, cardiometabolic risk.
Next we used a quantile regression approach to answer (1) what cardiometabolic and
inflammatory markers over the 96 week period are associated with physical activity (2) is there an
interaction between physical activity and statin use over the 96 week period for the same
cardiometabolic and inflammatory markers. All cardiometabolic measures and inflammatory outcomes
were determined based on existing literature [15,22,35,36]. Separate models were constructed for
each of the cardiometabolic and inflammatory outcome variables. Each model included physical
activity and the following clinically relevant variables: age, sex, race, BMI, CD4 nadir and ART
duration. To describe the additive effect of physical activity and statin use, we modeled these effects
controlling for both statin use and added an interaction between physical activity and statin use.
For a tangible estimate of the regression coefficient we rescaled the covariate distribution by
dividing a suitable value. For example, we rescaled age to decade by dividing 10 and some of the
covariates are rescaled by dividing its standard deviation. We also studied the outcome variables
distribution and found that many variables distributions are skewed. The quantile regression approach
is a robust regression approach [37]. For correlated observations we have corrected the standard
errors of the regression estimates using bootstrap procedure. We used 500 replicates in estimating
the SE of the regression coefficient. All analyses were performed using statistical software STATA
11.0.

RESULTS
Baseline characteristics
All 147 SATURN-HIV participants were included in this analysis, of which 119 completed all
measures. Demographic and baseline characteristics are displayed in Table 1 and were similar
between groups (p>0.05) except for physical activity (p=0.003). Median age (Q1, Q3) was 46 (41, 53)
years, 79% were male, 68% were African American. Median BMI was 27 (22, 30); systolic and
diastolic blood pressures were 121 (110,136) and 79 (72, 85); HOMA-IR was 1.8(1, 4.45). Median
current and nadir CD4+ T cell counts were 617 (398, 853) and 182 (84, 312). Median known duration
of HIV was 11 years (6-19). All participants were on ART with 88% on tenofovir and 46% on protease
inhibitors. Baseline median physical activity was 66 and 22.5 minutes per week for the statin and
placebo group respectively (p=0.003).

Baseline associations with physical activity
At baseline, in unadjusted analyses, moderate intensity physical activity was associated with lower
HDL-C, IL-6, and hsCRP; moderate to high intensity physical activity was associated with lower BMI,
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HOMA-IR, leptin, pericardial fat and higher hyperemic VTI (better vascular dilation); and overall
physical activity was associated with lower levels of leptin, IL-6, hsCRP and higher hyperemic VTI.
We found no associations with TNF- receptors I and II, sCD163, sCD14, CD14+ CD16+ monocytes,
or CD14

dim

CD16+ monocytes. Full results can be found in Table 2.

Free-living physical activity
Figure 1 displays overall physical activity level by time and treatment group. Median (Q1,Q3) physical
activity was different between the groups at baseline [66 min for the statin group (0,150) and 22.5 for
the placebo group (0, 150); p=0.0003] and week 24 [90 min for the statin group (15, 225) and 15 min
for the placebo group (0, 105); p=0.002]. There were no differences between the groups at week 48
[180 min for the statin group (22.5, 300) and 60 min for the placebo group (0, 180); p=0.14] and week
96 [69 min for the statin group (0, 270) and 45 min for the placebo group (0, 180); p= 0.31).
Over the 96 week study period, overall physical activity was associated with multiple
measures of subclinical vascular disease (e.g. carotid distensiblity, pericardial fat volume) as well as
with IL-6 when adjusting for age, sex, race, BMI, CD4+ T cell nadir and duration of antitretroviral
therapy (Table 3). To further describe the additive effect of physical activity when using statins, we
modelled these effects controlling for both statin use and an interaction between physical activity and
statin use. We found that the relationship between free living physical activity and pericardial fat
volume and IL-6 was enhanced when accounting for statin use (all p-values  0.05). In contrast, the
relationship between physical activity and carotid distensibility was attenuated when accounting for
statin use. Additionally, we found a significant interaction between free living physical activity, hsCRP,
pericardial fat, carotid distensibility and statin use, signifying an additive effect of physical activity.

DISCUSSION
For the first time in HIV, we investigated the effects of free-living physical activity on markers of
inflammation and cardiometabolic health, and we found that HIV+ adults who engage in at least 2.5
hours of moderate intensity exercise per week are likely to experience lower levels of inflammation
and subclinical vascular disease.
Recent evidence suggested that some of the benefits of physical activity may be related to
anti-inflammatory effects [38,39]. Prior studies of exercise in HIV + adults have focused on metabolic
outcomes such as insulin resistance and dyslipidemia. Several randomized controlled trials assessed
the effect of a supervised exercise regimen in HIV+ individuals. Six months of aerobic and resistance
exercise in HIV + individuals improved self-efficacy, cognitive function and heart rate when compared
to the control group [40]. A study on 20 sedentary HIV + adults with lipodystrophy demonstrated that
strength and endurance training for 16 weeks reduced total and LDL cholesterol, free fatty acids,
hsCRP, IL-6, IL-18 and TNF  and increased HDL cholesterol [14]. Recently, data from Longo et al
demonstrated that 50 HIV + adults with a sedentary lifestyle who enrolled in moderate intensity (brisk
walking) for 12 weeks had improved fitness and immune activation (sCD14, d dimer, IL6 and IL 18
levels) [15]. Our analysis adds to this growing body of evidence by showing that HIV+ adults on
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antiretrovirals who reported at least 2.5 hours of moderate intensity exercise per week, in their home
setting, had lower levels of systemic inflammation as measured by IL6 and hsCRP. Taken together,
these data suggest that free-living exercise may have an additive role in decreasing systemic
inflammation in HIV+ adults. Previous findings have shown that physical activity reduces the
proportion of inflammatory monocytes [41]. However, we did not find evidence of a relationship
between inflammatory monocyte subsets/monocyte immune activation (CD14

dim

+

CD16 monocytes,

CD38+HLA-DR+ T cells, sCD14 and sCD163) and physical activity, suggesting that the antiinflammatory effects of regular exercise in HIV+ adults may be mediated by a different mechanism
such as reduction in fat mass.
Regular physical activity decreases the risk of metabolic and cardiovascular diseases in HIVuninfected populations, but we were unable to find any prior data assessing the effect of free-living
physical activity on markers of subclinical vascular disease in HIV. Previous studies in HIV-uninfected
adults suggested that short term exercise training can improve endothelial function and vascular
remodeling [42]. Additionally, enrollment in an exercise program improved FMD in young patients who
were prehypertensive (aged 18-35) and overweight patients with coronary heart disease [43,44]. Our
data suggest that even in HIV+ adults selected for having heightened immune activation, physical
activity of at least 2.5 hours per week is associated with improved carotid distensibility (i.e. reduced
“stiffness”). This association persisted even after adjustment for demographics, HIV-related factors,
and statin use. This suggests that physical activity in HIV+ adults is associated with improved
vascular structure as well as function.
A novel finding is our observed relationship between physical activity and pericardial fat
volume. Pericardial fat volume is increased in HIV infection compared to uninfected controls [45,46]
and is associated with systemic inflammation in patients on ART [47]. Because of close proximity and
a lack of fascial separation, inflammation in this fat may contribute to coronary atherosclerosis and
myocardial dysfunction [48,49]. We found that after controlling for known demographic and HIV
characteristics, including total body adiposity (BMI) and statin use, HIV+ adults who engage in at least
3

2.5 hours of moderate intensity physical activity per week had on average a 10.7 cm reduction in
pericardial fat, compared to those who did not meet the minimum exercise requirements.
Furthermore, physical activity was associated with even larger reductions in pericardial fat among
subjects who were taking a statin compared to those who were taking placebo. These data suggest
that the pericardial fat depot is a surrogate marker of metabolically unfavorable fat distribution and
may be particularly sensitive to interventions that aim to improve metabolic disease in patients with
treated HIV infection.
Our study’ strengths include asking a clinically-relevant question pertaining to the effects of
free-living exercise on inflammation and cardiometabolic health. Free-living exercise is a sustainable
and acceptable intervention that is consistent with the health promotion initiatives of the Affordable
Care Act. Our study is further strengthened by our detailed evaluations of inflammation, immune
activation and cardiovascular disease risk. Additionally, its large sample size and prospective design
provide the first evidence examining the long-term relationship of free-living physical activity,
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inflammation and cardiometabolic health in this population, significantly adding to the literature. As a
secondary analysis, the main limitation in the analysis is that it included self- reported measure of
physical activity. Though we used a common physical activity assessment for the population in clinical
trials, it is a subjective self-reported measure. Questionnaires such as ours have several strengths
including low burden to subjects, wide applicability, assessing different physical activity domains and
intensities. However, they are limited by recall and social desirability, which can lead to over-reporting
of activity [50]. Future, prospective studies primarily examining this relationship should consider an
objective measure of exercise including activity monitors or heart rate monitors. In addition, the
participants in this study had baseline heightened inflammation, normal LDL cholesterol level and
were mostly black men, therefore our findings may not be applicable to other HIV infected
populations.
In conclusion, we show that self-reported free-living physical activity in HIV + individuals is
independently associated with markers of systemic inflammation, vascular disease and endothelial
function and may be an adjuvant to improve the health of HIV + individuals. The effects of physical
activity on cardiometabolic health may be mediated by reductions in inflammation and should be
further investigated in HIV + individuals.
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TABLES
Table 1: Baseline Characteristics

Age (years)
Male
African American
HIV duration (years)
3
Current CD4+ count (cells/mm )
3
Nadir CD4+ count (cells/mm )
Undetectable viral load (<50 copies/ml)
ART duration (years)
Current Protease Inhibitor use
Current TDF use
Body Mass Index (kg/m2)
Systolic Blood Pressure (mm Hg)
Diastolic Blood Pressure, mm Hg
HDL cholesterol (mg/dL)
LDL cholesterol (mg/dL)
Homeostatic Model Assessment of Insulin resistance
(HOMA-IR)
Current Smoking
Carotid Distensibility (10-6*Newtons-1*m2)
3
Pericardial Fat Volume (cm )
Coronary Artery Calcium score
Number of Subjects with Coronary Artery Calcium
score >0 (%)
Hyperemic VTI (cm)
Flow Mediated Dilation
Mean-mean IMT (mm)
Interleukin-6 (pg/mL)
hsCRP (µg/mL)
Overall Physical Activity (minutes per week)
Number of Subjects Reporting Physical Activity >150
minutes per week

Rosuvastatin
N=72
45 (41,51)
81%
69%
11 (6-17)
608 (440-848)
173 (84,312)
56 (78%)
5.2 (3.1,9.9)
50%
64 (89%)
27 (22,30)
122 (112,136)
79 (73,85)
47 (38,58)
96 (76,107)
1.7 (1,2.81)

Placebo
N=75
47 (39,53)
76%
67%
12 (6-19)
627 (398-853)
190 (89,281)
58(77%)
5.9(3.3,9.6)
48%
66 (88%)
27 (23,30)
120(110,132)
80 (72,83)
46 (37,57)
97 (77,121)
1.95 (1.13,4.45)

43 (60)
24.09 (19.17,31.83)
69.5 (43.35,90.8)
0 (0, 7.75)
24 (33%)

50 (67)
23.48 (18.62,30.01)
63.35 (50.2,91.8)
0 (0, 9)
30 (40%)

0.80 (0.60,0.94)
3.94 (2.14, 6.24)
0.66 (0.62, 0.77)
2.89 (1.88,4.14)
1.56 (0.77,4.86)
66 (0,150)
17 (24%)

0.76 (0.67,0.94)
4.02 (1.98, 0.75)
0.67 (0.60, 0.75)
2.64 (1.96,5.27)
2.02 (0.71,5.22)
22.5 (0,150)
18 (24%)

Data presented as median (Q1,Q3) for continuous variables and by frequency (column percent) for nominal
variables.
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Table 2: Univariable analysis estimate by physical activity intensity at baseline
Moderate intensity
Moderate High Intensity
regression
p-value regression
p-value
coefficient
coefficient
Metabolic Factors
Body Mass Index (kg/m2)
-0.039
HDL (mg/dL)
-0.19
LDL (mg/dL)
-0.05
Triglycerides(mg/dL)
-0.01
HOMA-IR
0.04
Leptin
-0.10
Cardiovascular measures
Carotid Distensibility
0.10
(10-6*Newtons-1*m2)
3
Pericardial Fat (cm )
-0.06
Hyperemic VTI (cm)
0.11
Flow Mediated Dilation
-0.04
Mean-mean IMT (mm)
-0.00
Inflammation and Immune activation
Interleukin 6 (pg/mL)
-0.19
hsCRP (µg/mL)
-0.20
sCD163 (ng/ml)
0.05
sCD14 (ng/ml)
-0.16
CD14+ CD16+ monocytes
-0.05
(%)
CD14dimCD16+ monocytes
-0.12
(%)

Overall Activity
regression p-value
coefficient

0.64
0.02
0.56
0.93
0.64
0.22

-0.17
-0.01
-0.09
-0.06
-0.18
-0.34

0.04
0.87
0.27
0.48
0.03
<0.001

-0.14
-0.15
-0.04
-0.04
-0.11
-0.28

0.09
0.08
0.62
0.65
0.21
0.00

0.22

-0.00

0.99

0.08

0.32

0.44
0.18
0.70
0.95

-0.16
0.18
-0.02
0.02

0.05
0.03
0.76
0.81

-0.12
0.19
-0.06
0.02

0.14
0.02
0.47
0.83

0.02
0.02
0.53
0.06
0.59

-0.14
-0.13
-0.00
0.08
-0.13

0.09
0.12
0.98
0.34
0.12

-0.23
-0.20
-0.03
-0.02
-0.15

<0.001
0.02
0.75
0.79
0.07

0.16

0.02

0.83

-0.06

0.47

Only variables with p <0.1 included; variables tested but not included: Demographics and clinical parameters
(waist-hip ratio, glucose, insulin); inflammation and immune activation (D-dimer, CD4+CD38+HLADR+ T-cells,
CD8+CD38+HLADR+ T-cells, TNF- receptors I and II); cardiovascular measures (Framingham score and CAC
score)
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Table 3: Multivariable analysis of relationship between physical activity and inflammatory and cardiovascular markers over all time
1
points
Carotid IMT
Carotid Distensibility
Pericardial Fat Volume IL6
hsCRP

Physical Activity
(engaging in 2.5 hrs
per week)
Age (per decade)
Sex
Race
BMI (kg/m2)
3
CD4 Nadir (cells/mm )
ART duration (years)
2
STATIN
Physical Activity
Age (per decade)
Sex
Race
BMI (kg/m2)
3
CD4 Nadir (cells/mm )
ART duration (years)
Statin use
Statin Physical
Activity interaction
1

 coefficient
0.005

p value
0.22

 coefficient
2.533

p value
0.008

 coefficient
-6.13

p value
0.001

 coefficient
-0.468

p value
<0.001

 coefficient
-0.170

p value
0.273

0.065
-0.018
0.026
0.001
0.00
0.00

<0.001
0.09
<0.001
<0.001
0.95
0.60

-5.327
6.172
-3.795
-0.259
-0.401
-0.397

<0.001
<0.001
0.001
<0.001
0.107
0.004

8.161
-25.72
-18.095
3.982
-3.072
0.818

<0.001
<0.001
<0.001
<0.001
<0.001
0.470

0.285
-0.460
0.128
0.106
-0.108
-0.15

0.010
0.050
0.024
<0.001
0.064
0.357

0.012
0.838
-0.381
0.187
-0.084
-0.075

0.932
<0.001
<0.001
<0.001
0.029
0.391

 coefficient
-0.005
0.066
-0.021
0.032
0.001
0.002
-0.001
-0.010
0.027

p value
0.704
<0.001
0.007
0.005
<0.001
0.421
0.812
0.539
0.424

 coefficient
1.726
-5.469
6.269
-3.123
-0.289
-0.723
-0.483
0.448
1.072

p value
0.104
<0.001
<0.001
0.007
<0.001
0.090
0.077
0.351
<0.001

 coefficient
-10.671
8.628
-21.345
-19.236
3.727
-3.769
0.981
-8.137
12.928

p value
<0.001
0.001
<0.001
<0.001
<0.001
<0.001
<0.001
0.016
0.001

 coefficient
-0.690
0.277
-0.600
0.136
0.112
-0.097
-0.089
-0.454
0.483

p value
0.042
0.012
0.005
0.254
<0.001
0.003
0.521
0.054
0.412

 coefficient
-0.393
0.004
0.926
-0.400
0.192
-0.060
-0.094
-0.390
0.431

p value
0.048
0.978
<0.001
<0.001
<0.001
0.175
0.239
0.039
0.041

The top panel regresses physical activity on select inflammatory and cardiovascular markers over time, controlling for age, sex, race, BMI, CD4 nadir and duration of ART use [2];
The bottom panel regresses physical activity on the same inflammatory and cardiovascular markers over time, controlling for age, sex, race, BMI, CD4 nadir, duration of ART use,
statin use (group of randomization), and the interaction of statins and physical activity.

Figure 1: Physical Activity between Treatment Groups

