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ABSTRACT

Background and Aims: Preventable cardiovascular disease (CVD) risk factors are
responsible for the majority of CVD-related deaths, and are increasingly recognized as
a cause of morbidity and mortality for HIV-infected persons taking antiretroviral therapy
(ART). Simplified tools such as the American Heart Association’s ideal cardiovascular
health (ICVH) construct may identify and prognosticate CVD risk in resource-limited
settings. No studies have evaluated iCVH metrics in sub-Saharan Africa or among HIV-
infected adults. Thus, the central aim of this study was to compare levels of iCVH
metrics and their correlations with carotid atherosclerosis for HIV-infected adults versus

uninfected controls in a well-phenotyped Ugandan cohort.

Methods: We analyzed the prevalence of iCVH metrics in a mixed cohort of HIV-
infected persons on stable ART and uninfected, population-based comparators in
Mbarara, Uganda. We also assessed the validity of iCVH by correlating iCVH values

with common carotid intima media thickness (CCIMT).

Results: HIV-infected persons had a mean of 4.9 (SD 1.1) iCVH metrics at ideal levels
versus 4.3 (SD 1.2) for uninfected controls (P=0.002). This difference was largely driven
by differences in blood pressure, blood glucose, and diet. In multivariable-adjusted
linear regression models, each additional iCVH metric at an ideal level was associated

with a significant 0.024mm decrease in CCIMT (P<0.001).
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Conclusions: HIV-infected persons on ART in rural Uganda had more iCVH metrics at
ideal levels than uninfected persons. The difference appeared driven by factors that are
putatively influenced by access to routine medical care. Composite scores of iCVH
metrics were associated with subclinical atherosclerosis and more predictive of

atherosclerosis for uninfected persons.

Key Words: Antiretroviral therapy, Epidemiology, HIV, HIV clinical outcomes research,

Inflammation
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INTRODUCTION

Cardiovascular disease (CVD) is the leading cause of death in the United States and
worldwide, representing over 30% of global deaths.'? Established and often
preventable CVD risk factors are responsible the vast majority of these deaths; adults
without traditional CVD risk factors live longer and have far lower lifetime risks for CVD
than those with any CVD risk factors.>® In order to readily communicate to the
population this clear and somewhat predictable contribution of risk factors to CVD
morbidity and mortality, the American Heart Association (AHA) created the construct of
ideal cardiovascular health (iCVH) as part of its 2020 Strategic Impact Goal.? The seven
factors included in the iCVH construct are: smoking, body mass index (BMI), physical
activity, healthy diet score, total cholesterol, blood pressure, and fasting blood glucose.
Metrics were used to categorize levels of each of these risk factors as poor,
intermediate, or ideal. Subsequent studies have found that the prevalence of iCVH in
the United States and worldwide is quite low. The prevalence of iCVH is approximately
0.1% in the U.S., 0.2% in China, and similarly low in the Middle East and Eastern
Europe; iCVH is somewhat more common in Northern Europe, but its absolute
prevalence remains well under 5%.'%*® Higher aggregate scores of iCVH metrics have
been associated with less subclinical and overt CVD in North American and European

cohorts.**°

As longevity for HIV-infected persons has improved substantially in recent decades due
to effective antiretroviral therapy (ART), CVD risk factors are increasingly recognized as

a major preventable cause of morbidity and mortality for HIV-infected persons.**® This
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is particularly true in sub-Saharan Africa, where HIV-infected persons comprise a
substantial minority of the population.?**? Although morbidity and mortality due to CVD
are thought to be increasing in sub-Saharan Africa and among HIV-infected persons, no
studies have explicitly evaluated iCVH metrics or correlations of iCVH scores with
subclinical CVD in sub-Saharan Africa or HIV-infected populations in any setting.?*%
Thus, understanding the patterns and prevalence of health metrics comprising iICVH
among HIV-infected and uninfected persons in sub-Saharan Africa may be an essential
initial step in crafting policies and ultimately interventions aimed at improving
cardiovascular health in sub-Saharan Africa. Moreover, if simple, low-cost metrics like
ICVH prove to be predictive of CVD morbidity, they might fill an important clinical need
in low-resource settings. The objectives of this study were to 1) assess the distribution
of iCVH metrics in a cohort of HIV-infected persons on stable ART in Uganda with
uninfected, population-based comparators from the same clinic catchment area, and 2)
to validate iCVH metrics by testing their association with common carotid intima media

thickness (CCIMT), a validated surrogate marker of CVD.?*°

MATERIALS AND METHODS

Study Site and Participants

Data for this study were derived from the Ugandan Non-communicable Diseases and
Aging Cohort (UGANDAC) Study (NCT02445079), an ongoing cohort study of HIV-
infected persons in southwestern Uganda and an age and sex-matched, population-
based control group of uninfected persons from the surrounding clinic catchment

area.®*? HIV-infected study participants were selectively sampled from the UARTO
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cohort study, which began in 2005, consists of HIV-infected persons initiating ART, and
has been described in detail previously.*® Eligibility criteria for HIV-infected participants
were age >40 years and at least 3 years of ART use. The control sample is drawn from
a whole-population cohort study of adults currently being conducted in Nyakabare
Parish, a network of 8 villages located approximately 25 kilometers from the Immune
Suppression Syndrome Clinic. This parish was chosen for the study because it has a
similar socio-demographic composition to other parishes in the region and because
village leaders described relatively little presence by outside non-governmental
organizations. Of 1,851 persons identified in the population census as eligible, 1,814
consented to participate in the baseline survey, for an overall response rate of 98
percent. Thus, the control sample is drawn from a population that is representative of
rural, southwestern Uganda. The local economy is largely characterized by subsistence
agriculture, and food insecurity is pervasive.** Nearly all (95%) households in the parish
report relying on public, rather than private, sources of water for household use; the

median household is located 0.25 km from its primary water source.®

Ideal Cardiovascular Health Measurements

All study participants completed questionnaires to evaluate dietary, physical activity,
and smoking history. Participants also underwent anthropomorphic measurement, blood
pressure measurement, and blood collection for lipid profile, hemoglobin Alc testing,
CD4+ T cell count, and HIV viral load. Serum chemistry tests were performed using the

Abbott Architect Clinical Chemistry Analyzer (Abbott Diagnostics, Abbott Park, IL, USA)
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hemoglobin Alc levels were measured using the Bayer Al1c Now+ point of care assay

(Bayer Pharmaceuticals, Pittsburgh, PA).

Each of the 7 iCVH metrics was evaluated and categorized as being at ideal or non-
ideal levels for each participant using previously published cutoff values.® Ideal smoking
status consisted of never smoking or having quit >12 months ago; ideal BMI was <25
kg/m?; ideal physical activity consisted of 2150 minutes per week of moderate intensity
activity, 275 minutes per week of vigorous intensity physical activity, or a combination
thereof; ideal total cholesterol was <200 mg/dL; and ideal blood pressure was <120/<80
mmHg. Ideal diet was adapted from the standard definition of dietary score because full
data on the volume of dietary intake were not available. We used fruit and vegetable
intake as a proxy for diet score (with 220 total servings of fruits and vegetables weekly
as the cutoff for ideal intake) because previous studies have demonstrated associations
between high fruit and vegetable intake and decreased CVD risk.***” We used
hemoglobin Alc rather than fasting plasma glucose as the proxy for ideal glucose status
because 40 participants were either not fasting when blood glucose was checked or had
missing blood glucose data, whereas all participants had complete hemoglobin Alc
data. We used a hemoglobin Alc threshold of <5.7% as a proxy of ideal glucose status

in light of current conventions that consider this level of HbAlc to be normal.*®

The only
ICVH metrics for which any participants had incomplete data were diet (3 HIV-infected

and 6 uninfected persons had missing data) and cholesterol (2 uninfected persons had
missing data). Given the paucity of missing data and resulting limited impact on overall

iICVH scores, we designated these 11 missing values as “not ideal” diet or cholesterol.
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Common Carotid Intima-Media Thickness Measurement

CCIMT was measured using a standardized protocol®® by a single trained operator
using a Sonosite M-Turbo (Sonosite, Bothell, WA, USA). A total of 6 images for each
participant were obtained from anterior, lateral, and posterior positions in the left and
right carotid arteries. These images were then evaluated and scored by a trained,
board-certified cardiologist. Far-wall CCIMT was measured in 1 cm segments proximal
to the carotid bulb using clinically available, semi-automated border-detection software
(SonoCalc, version 5.0, Sonosite). Mean values of all adequate images were
summarized as mean CCIMT for each participant. Study personnel were blinded to
participant information and HIV serostatus during image quality assurance and CCIMT
measurement. For quality assurance, the ultrasound technologist completed paired,
prestudy ultrasonography on 2 separate days for 10 volunteers and found mean
CCIMTs of 0.538 mm (t=0.0012 and P=0.999) on both days; the coefficient of variation

was 4.9%.

Statistical Analyses

We first summarized levels of each of the 7 iCVH metrics for HIV-infected versus
uninfected participants, and compared the distributions between study groups using
student t-tests. Next we fit linear regression models to compare mean CCIMT for HIV-
infected versus uninfected participants. Finally, multivariable-adjusted linear regression
was used to estimate the association between iCVH metrics at ideal levels and CCIMT,

stratifying by HIV serostatus. In order to evaluate the potential utility of a simplified iCVH
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score without laboratory-based metrics (i.e., that could potentially be used in resource-
limited settings), we then repeated these analyses excluding cholesterol and blood
glucose (and thus the iCVH score includes only smoking, BMI, blood pressure, physical

activity, and dietary intake).

RESULTS

Participant Characteristics and Prevalence of Ideal Cardiovascular Health Metrics
Mean age of HIV-infected and uninfected study participants was 49.3 and 51.8,
respectively, and both groups were approximately half female (Table 1 and Figure 1).
Only 2.9% of HIV-infected persons and 2.0% of uninfected controls had iCVH, defined
as all 7 iCVH metrics being at ideal levels. HIV-infected persons had a mean of 4.9
(x1.1) iICVH metrics at ideal levels versus 4.3 (£1.2) for uninfected controls (P=0.002).
This difference appeared to be driven primarily by substantial differences in ideal blood
pressure (66.7% for HIV-infected participants versus 36.0% for uninfected controls),

blood sugar (72.4% versus 58.0%), and diet (18.6% versus 7.4%).

Ideal Cardiovascular Health Metrics and Common Carotid Intima-Media Thickness
When we evaluated associations between iCVH metrics and CCIMT, a greater number
of ICVH metrics at ideal levels was consistently associated with significantly lower
CCIMT (Table 2A). In univariate linear regression models, each additional iCVH metric
at an ideal level was associated with a -0.027mm difference in CCIMT (95% CI -0.039, -
0.015; p<0.001) and HIV serostatus was associated with a -0.038mm difference in

CCIMT (95% CI -0.068, -0.010; p=0.009). When iCVH metrics and HIV serostatus were
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included in a multivariable linear regression model with CCIMT as the outcome, each
additional iCVH metric at an ideal level was associated with a -0.024mm difference in
CCIMT (95% CI-0.036, -0.012; p<0.001). Thus, for instance, persons with 2 iCVH
metrics at ideal levels had predicted CCIMT of 0.751mm, compared with a predicted
CCIMT of 0.654mm for persons with 6 iCVH metrics at an ideal level. Compared with
the sample standard deviation of 0.106, this comparison between persons on the lower
versus higher end (but not quite the extremes) of the iCVH spectrum represented an
effect size of [(0.751-0.654)/(0.106)= ] 0.915 standard deviation units, which represents
a large effect size. Notably, in these multivariable models, the association between HIV
serostatus and CCIMT was no longer significant (95% CI -0.054, 0.003; p=0.08), nor
was the interaction term for CCIMT and HIV serostatus (p=0.38). The overall correlation
(Pearson’s r) between iCVH metrics and CCIMT was 0.29 (Figure 2A) and the
correlation was marginally weaker for HIV-infected (r=0.19; Figure 2B) than uninfected

(r=0.32; Figure 2C) participants.

Associations between iCVH metrics and CCIMT remained significant when we excluded
laboratory-based iCVH metrics (cholesterol and glucose) and included only smoking,
BMI, physical activity, diet, and blood pressure (Table 2B and Figure 2D). In univariate
linear regression models, each additional iCVH metric at an ideal level was associated
with a -0.023 difference in CCIMT (95% CI -0.039, -0.006; p=0.007). When we added
HIV serostatus to a multivariable linear regression model, this association remained
statistically significant (coefficient -0.018; 95% CI -0.035, -0.001; p=0.04) and the

interaction term was not significant (p=0.50). In this model, persons with 1 non-

10
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laboratory iCVH metric at an ideal level had a predicted CCIMT of 0.728mm, compared
with a predicted CCIMT of 0.657mm for persons with 5 non-laboratory iCVH metrics at
ideal levels, resulting in a moderate effect size of 0.67 standard deviation units. The
correlation between non-laboratory iCVH metrics and CCIMT was marginally weaker

(r=0.19) than that between all 7 iCVH metrics and CCIMT (r=0.29).

DISCUSSION

In this analysis of a well-phenotyped cohort of HIV-infected participants on ART and
uninfected controls in rural Uganda, we found that HIV-infected participants have more
ideal cardiovascular health (iCVH) metrics at ideal levels. Additionally, participants with
greater numbers of iICVH metrics at ideal levels had significantly lower CCIMT. Each
additional iCVH metric at an ideal level was associated with 0.024mm lower CCIMT.
Analyses from large observational cohorts have demonstrated that increments in
CCIMT ranging from 0.03mm to 0.20mm are associated with 33% to 300% greater risk
for coronary heart disease and stroke;?**®* thus, in our study, an additional two to four
ICVH metrics at ideal levels (corresponding to 0.048mm-0.096mm lower CCIMT) may
be associated with a clinically meaningful increment in risk for atherosclerotic clinical
events. Longitudinal follow-up will be necessary to better understand the clinical

implications of these findings in SSA. Also of note, the association between iCVH

metrics and CCIMT was stronger for uninfected than HIV-infected participants.

Although the greater numbers of iCVH metrics at ideal levels for HIV-infected study

participants compared with uninfected controls might appear counterintuitive given the

11
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association between HIV and CVD, there are several potential explanations for this
finding. The iICVH metric with the greatest disparity for HIV-infected versus uninfected
participants was blood pressure. 66.7% of HIV-infected participants had ideal blood
pressure (<120/<80 mmHg), compared with only 36.0% of uninfected controls. This
difference was not attributable to disparities in antihypertensive use; more HIV-infected
persons (n=7; 6.7%) than uninfected persons (n=1; 1%) were taking antihypertensive
medications, but this disparity was insufficient to explain the >30% difference between
groups in prevalence of ideal blood pressure. Although some studies in sub-Saharan
Africa have reported higher blood pressures among HIV-infected persons than
uninfected controls, others in sub-Saharan Africa have suggested the inverse.***
Interestingly, one of these analyses also found that for HIV-infected persons, low blood
pressure was associated with a greater mortality risk than high blood pressure.*?
Relatively low blood pressure has been observed among patients with HIV infection —
even among those on ART — and is thought to result from concomitant infections,
bacterial translocation, autonomic dysfunction, and/or cardiometabolic
derangements.?%3% Thus, it is possible that HIV-infected participants in our cohort
who would otherwise have had higher blood pressures experienced downward influence
on blood pressure due to chronic HIV disease. This complicates the interpretation of
“ideal” blood pressure (<120/<80) for HIV-infected persons somewhat, as the greater
prevalence of ideal blood pressure for HIV-infected participants in this study may simply

reflect HIV disease activity.

12
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An alternative, perhaps complementary explanation for why HIV-infected participants
were more likely to have ideal blood pressures is they may be more likely to have
access to primary care services than uninfected controls in our sub-Saharan Africa
setting. At the Mbarara Regional Referral Hospital Immune Suppression Syndrome
Clinic, where participants in this cohort receive care, blood pressure is checked at each
visit, and patients routinely see both a nurse and clinical officer. If HIV-infected
participants in care in the region are seeing physicians more often than uninfected
controls, they are likely to have greater opportunity to access both preventive and
therapeutic health services. Although rates of hypertension treatment were low in both
groups, 7 of 105 participants in the HIV-infected group versus only 1 of 100 in the
uninfected group had an active prescription for an anti-hypertensive at the time of the
study. This possibility is also supported by our finding that HIV-infected participants
were more likely to have ideal levels of blood sugar (72.4% versus 58.0% ideal) and
smoking (96.2% versus 82.0% ideal). If this is the case and HIV-infected persons have
more iICVH metrics at ideal levels because they are more closely linked to care, it
underscores both the value of HIV-care programs in the region and the need to
translate these services into access to appropriate non-communicable disease

screening and care for uninfected populations in sub-Saharan Africa.

The association we identified between iCVH metrics and CCIMT is the first in sub-
Saharan Africa to validate the iCVH scale and is consistent with previous studies in
European and North American cohorts of uninfected persons. Prior studies have

similarly demonstrated that persons with more iCVH metrics at ideal levels have less
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subclinical CVD. Although our study did not include overt CVD, others have reported
associations.**** The stronger correlation between iCVH metrics and CCIMT for
uninfected persons we noted is potentially attributable to the lack of inclusion of HIV-
specific risk factors which have been associated with CVD risk, such as CD4 count and
ART regimen.*’ The consistent association of iCVH metrics at ideal levels with lower
CCIMT in both groups lends support to use of the ICVH scales as a relatively simple
and potentially scalable approach to evaluating CVD risks in sub-Saharan Africa.
Moreover, the 5-item iICVH score, which excluded laboratory-based parameters
(cholesterol and glucose), remained associated with CCIMT and is potentially

advantageous due to easier application in resource-limited settings.

This study’s findings should be interpreted in the context of its limitations. Given the
relatively small size and cross-sectional nature of our study, we were unable to evaluate
CVD outcomes and thus relied on CCIMT as a surrogate endpoint. However, CCIMT
has been strongly associated with CVD in several populations, and the effect sizes we
reported have been clinically predictive of CVD events.**>* Moreover, the richness of
phenotypic data in this cohort enabled us to capture all 7 iCVH metrics and composite
ICVH scores — something that, to our knowledge, has not been done in an HIV-infected
nor sub-Saharan Africa cohort. The cohort we analyzed is largely representative of HIV-
infected persons in rural Uganda with well-controlled disease on ART and uninfected
persons (matched controls) from the same region. Our findings are therefore
generalizable to this population, and data from other sub-populations on the continent

will be necessary to describe these relationships more broadly.

14
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Another limitation of this study is its cross-sectional nature, which prevented us from
evaluating prospective associations of iCVH metrics with incident CVD. Our cross-
sectional approach assumes that levels of iCVH metrics tend to be consistent over time
and pre-date carotid atherosclerosis, which we believe to be a reasonable assumption
given consistency of CVD risk factors seen in population-based cohorts.® Finally, an
important consideration about the iCVH metric approach in general is the equal
weighting given to each factor and the resulting effect on risk prediction. For instance,
although being a current smoker likely has a greater detrimental impact on CVD health
than having a BMI 225 kg/m?, each of these would equally result in having 1 less point
in an iCVH score that simply counts number of iCVH metrics at ideal levels. Although
this conflation of risk factors with different effect sizes may limit the predictive utility of
these iCVH metrics, our data demonstrate that it has important value as a simplified tool

for health status assessment and risk prevention.

Future studies in well-phenotyped cohorts in sub-Saharan Africa are needed to confirm
our findings and investigate the extent to which iCVH metrics correlate with overt CVD.
If correlations between iCVH scores and CVD are consistently weaker in HIV-infected
versus uninfected cohorts in sub-Saharan Africa, it would be reasonable to evaluate
whether adding clinical (e.g., duration of HIV infection and ART) and/or laboratory-
based (e.g., CD4+ T cell count) HIV-specific parameters improves the validity of iCVH
scores for this population. Ultimately, the use of a relatively simple, scalable approach

to capturing CVD risk factors for both HIV-infected and uninfected persons in sub-

15
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Saharan Africa and similar settings would serve the important goal of improving

cardiovascular health surveillance and prevention globally.
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Table 1. Cohort Characteristics
Variable HIV-Infected Uninfected P value
(N=105) (N=100)
Age (mean, SD, IQR) 49.3+6.2 51.8+8.9 0.02
(45-51) (46-54)

% Female 51.4% 50.0% 0.84
Smoking Status

Current Smoker 4 (3.8%) 18 (18.0%)

Prior Smoker 35 (33.3%) 32 (32.0%)

Never Smoker 66 (62.9%) 50 (50.0%)

Ideal Smoking Status (Never Smoker or Quit >12 101 (96.2%) 82 (82.0%) 0.001

Months Ago)
Body-Mass Index (BMI)

Mean BMI (kg/m?) (SD) 228+38 22.9+5.0

Ideal BMI (<25 kg/m?) 71 (67.6%) 64 (64.0%) 0.59
Physical Activity

Minutes of vigorous activity per week (mean, SD) 1591 + 847 1561 + 803

Minutes of moderate activity per week (mean, SD) 849 £ 986 938 £ 977

Ideal Physical Activity (2150 min/wk moderate intensity; 93 (88.6%) 99 (99.0%) 0.002

or 275 min/wk vigorous intensity)
Diet

Servings of vegetables per week (mean, SD) 7.1+49 51+37

Servings of fruit per week 80x7.2 50+4.38

Ideal Diet (proxy score based on available data)** 19 (18.6%) 7 (7.4%) 0.02
Cholesterol

Total Cholesterol (mg/dL; mean, SD, IQR) 159.0+40.3 161.3+34.1

Ideal Cholesterol (total cholesterol <200 mg/dL) 84 (80%) 87 (88.8%)*** 0.09
Blood pressure
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Systolic blood pressure (mmHg; mean, SD) 113.4+18.1 122.2+17.8

Diastolic blood pressure (mmHg; mean, SD) 720+11.1 78.6 +10.5

Ideal blood pressure (<120/<80 mmHg) 70 (66.7%) 36 (36.0%) <0.001
Blood glucose/diabetes

Hemoglobin Alc (%; mean, SD) 56+13 56+05

Ideal glucose status (Hemoglobin Alc<5.7%) 76 (72.4%) 58 (58.0%) 0.03
Number of Ideal Cardiovascular Health Metrics (N, %)

1 1 (1.0%) 0

2 4 (3.8%) 4 (4.0%)

3 6 (5.7%) 21 (21.0%)

4 21 (20.0%) 29 (29.0%)

5 38 (36.2%) 32 (32.0%)

6 32 (30.5%) 12 (12.0%)

7 3 (2.9%) 2 (2.0%) 0.002
Prevalent Clinical Diagnoses (By Self-Report)

Cardiovascular Disease 14 (13.3%) 13 (13.0%)

Hypertension 13 (9.5%) 7 (7.0%)

Hyperlipidemia 2 (1.9%) 1 (1.0%)

Heart Failure 0 3 (3.0%)

Diabetes 3 (2.9%) 2 (2.0%)

Renal Failure 1 (1.0%) 1 (1.0%)

Stroke 1 (1.0%) 1 (1.0%)

Cancer 3 (2.9%) 1 (1.0%)
Medication Use

Antihypertensive Medication 7 (6.7%) 1 (1.0%)

Lipid-Lowering Medication 0 0
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Table 2B. Regression of Ideal CVH score without Laboratory Results (Cholesterol, Glucose)
and Carotid IMT
Univariate models Multivariable models
Coefficient P-value Coefficient P-value
(95% CI) (95% ClI)

ldeal CVH -0.023 0.007 -0.018 0.04
score (-0.039, -0.006) (-0.035, 0.001)
HIV serostatus -0.038 0.009 -0.030 0.05

(-0.068, -0.010) (-0.060, 0.000)
Interaction term 0.011 0.50
Table 2A. Regression of Ideal CVH Score and Carotid IMT

Univariate models Multivariable models
Coefficient P-value Coefficient P-value
(95% ClI) (95% ClI)

ldeal CVH score -0.027 <0.001 -0.024 <0.001

(-0.039, -0.015) (-0.036, -0.012)
HIV serostatus -0.038 0.009 -0.026 0.08

(-0.068, -0.010) (-0.054, 0.003)
Interaction term 0.011 0.38
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Figure 2.B. Mean Common Carotid Intima-Media Thickness (IMT) by Number of Ideal Cardiovascular
Health Metrics: HIV-Infected Participants

"Jooud Sy} woly Jayip Aew uoisIsA paysijgnd Jeuly sy uondaLiod jooid pue BunipaAdos ofiispun 01 394 sey Ing ‘uoirealjgnd Joy padsade pue pamainai-iaad uaaq sey Jaded siy |

(VOTO'9T0Z' QIV/680T"0T :10p) SUBPUEBN PaJOBJUILN PUB P3JIBJUI-ATH JO LIOYOD PAXIIAl & Ul SISOID[ISOISUIY PIIOIED PUE UIESH JenasenolpIed [eap|

"1004d S1y3 W04} =BJ4Ip Aew uosBA paysiignd _mc:mm 1 "UONJB.I0D Keendhpre-fueiipe AdogoB@gida i 1A Sey Ing ‘uoiealignd Jo) peideade pue pameinal-iead usaqg sey spnle siy L
e

N pa13ejuIuN pue pa1asju|-AlH JO 110yo) POXIIN e Ul SIS0k |asoelly pnoeD pue YljesH Jendsercipied [esp|
SasnJinodiey UewinH pue Yoreesed Sd|V

(¥0T0'9T0Z"A1V/680T 0T :10p) Step


http://online.liebertpub.com/action/showImage?doi=10.1089/AID.2016.0104&iName=master.img-6002.jpg&w=467&h=282

Page 34 of 35

34

0.32
Adjusted r=0.30

=

L L] " ee

34

4
Number of Cardiovascular Health Metrics at Ideal Levels

'l 2 8

(ww) 1IN uesy

Figure 2.C. Mean Common Carotid Intima-Media Thickness (IMT) by Number of Ideal Cardiovascular
Health Metrics: Uninfected Participants
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Figure 2.D. Mean Common Carotid Intima-Media Thickness (IMT) by Number of Non-Laboratory Ideal
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