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Abstract

Objective—To examine the effect of a lifestyle behavior intervention (SystemCHANGE) on 

physical activity and diet quality among sedentary people living with HIV (PLHIV). All 

participants expressed a desire to improve lifestyle health behaviors.

Methods—One-hundred and six HIV+ adults were randomized to either the intervention (six, in-

person, standardized group sessions focusing on improving lifestyle behaviors) or a control 

condition (general advice on AHA diet and exercise guidelines). All participants wore an 

ActiGraph accelerometer and completed 24-hour dietary recalls at baseline, 3 and 6 months. 

Generalized estimating equations were used to examine intervention effects. The primary activity 

outcome was time spent in moderate-to-vigorous physical activity, and the primary dietary 

outcome was Healthy Eating Index.

Results—Mean age was 53 years; 65% were male and 86% African American. Approximately 

90% attended at least half of the sessions and 60% attended 5 or more sessions. The intervention 

did not significantly improve our primary lifestyle behavior endpoints (p ≥ 0.05); however, 

intervention participants consumed fewer carbohydrates—primarily sugar-sweetened beverages—

per day and lost 0.732 kg body weight compared to a 0.153 weight gain in the control group 

(p=0.03).

Conclusion—Among sedentary PLHIV at high risk for CVD, the SystemCHANGE intervention 

reduced daily carbohydrate intake and body weight, but did not increase physical activity or 

improve overall diet quality. Future work should identify fundamental personal, interpersonal, and 
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contextual factors that will increase physical activity and improve overall diet quality among this 

population, and integrate these factors into tailored, lifestyle interventions for aging PLHIV.
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Over the past two decades, as people living with HIV (PLHIV) have aged, there has been 

corresponding need to develop interventions to prevent and mitigate cardiovascular disease 

(CVD). While much of the focus has been on pharmacological strategies, there is a growing 

need for effective behavioral CVD self-management strategies (e.g., physical activity and 

eating a healthy diet). 1 Though behavioral strategies are recommended, there is limited 

evidence on how to help PLHIV initiate and maintain changes in CVD self-management 

behaviors in their everyday lives. 1–5

The effects of physical activity and eating a healthy diet on reducing diabetes, hypertension, 

obesity, and CVD events are indisputable. 6–11 Yet, for PLHIV to benefit from these 

behaviors they must, over the long term, adopt a self-management approach that includes 

regular physical activity and eating a healthy diet. 12–14 Recently, Willig et al., (2016) found 

that 68% of PLHIV in the United States engaged in low amounts of physical activity, which 

was associated with increased diabetes, hypertension, obesity, CVD, and cerebrovascular 

disease.15 Vancampfort et al. (2016) reported that only an estimated 50% of PLHIV 

worldwide met the recommendations of 150 minutes of moderate-to-vigorous physical 

activity (MVPA) per week, 16 and further found that 30% of PLHIV who consented and 

enrolled in physical activity interventions dropped out, a higher rate than other chronically 

ill populations. 17 A study examining diet quality in PLHIV in a high resource setting 

reported an average Healthy Eating Index of 50 out of 100, indicating that PLHIV 

conformed with half of the daily dietary recommendations; 18 slightly lower than the 

average in American adults of 55. 19 These studies suggest that most PLHIV do not meet 

physical activity and diet quality recommendations and that increasing their engagement in 

these behaviors is likely to reduce CVD. Given this, new interventions to improve physical 

activity and dietary quality for PLHIV are needed.

SystemCHANGE is an innovative self-management intervention that draws on social-

ecological and process-improvement theories to promote behavior change. 20–22 Individuals 

redesign their interpersonal environmental systems related to health behavior (i.e. daily 

routines linked to others in the household or interpersonal network) to help build habitual 

lifestyle behaviors into one’s daily routine. 23–27 We used the SystemCHANGE framework 

to help PLHIV change their daily interpersonal environmental systems to promote healthy 

behavior. We tailored specific content to address common challenges faced by PLHIV, such 

as being immunocompromised, receiving conflicting recommendations about diet and 

exercise, limited opportunities and venues in which to exercise, medication adherence; and 

high levels of fatigue, neuropathy and other distressing symptoms.26 Feasibility pilot testing 

of the intervention suggested it was acceptable and feasible to PLHIV and would increase 

physical activity. 26 However, a fully powered randomized clinical trial was necessary to 

evaluate its efficacy to improve CVD self-management in PLHIV.
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The purpose of this study was to evaluate the 3- and 6-month effects of SystemCHANGE on 

physical activity and dietary quality in PLHIV at high risk for developing CVD. We 

hypothesized that the SystemCHANGE intervention would lead to improvements in physical 

activity and diet quality compared to enhanced usual care.

Methods

Design

We conducted a randomized clinical trial to test the effect of the SystemCHANGE 

intervention on physical activity and dietary quality in adults living with 

HIV(NCT02553291).

Sample and Recruitment

One-hundred and nine (n=109) PLHIV were recruited via letters sent to an HIV research 

registry and flyers posted in HIV care organizations in Cleveland, Ohio. Our sample size 

was based on our prior work indicating that at three months, the SystemCHANGE 

participants would engage in an additional 2.24 hours per month of MVPA.28 With 109 

participants we had 90% power to detect a statistically significant difference in MVPA 

between the groups.

Potential participants telephoned a Research Assistant who screened them for study 

eligibility. To be included in the study, participants had to be 1) >18 years of age, 2) at high 

risk for developing CVD (Framingham 30-year CVD risk score>20% for females and >30% 

for males), 3) if prescribed a statin medication, taking it for at least 6 months, and 4) on 

antiretroviral therapy with suppressed HIV-1 viremia (<400 copies/mL) for at least one year 

prior to enrollment. Potential participants were excluded if they 1) had a medical 

contraindication for exercise, 29 2) already met weekly physical activity recommendations of 

150 minutes of MVPA 30 (assessed with the 7-day physical activity recall 31), 3) did not 

understand spoken English, 4) expected to move out of the immediate area, have surgery, 

were pregnant or planned on becoming pregnant in the next 6 months, 6) had a hgA1c>7%, 

or 7) were enrolled in a weight loss program.

The Institutional Review Board at University Hospitals, Cleveland Medical Center approved 

this study. Eligible participants were invited to a baseline visit in which a research assistant 

reviewed an informed consent document that outlined the study’s scope, purpose, risks and 

potential benefits. After confirming understanding, the research assistant obtained written 

informed consent, and the participant had his or her blood drawn and, if a woman of 

childbearing age, a urine pregnancy test. After completing all baseline measures, participants 

were randomized 1:1 using randomly generated numbers from uniform distribution in Stata 

14.0, stratified on gender and race, to either the SystemCHANGE intervention or a one-time 

cardiovascular risk reduction counselling condition. All study procedures occurred between 

November, 2014 and Ma,y 2017.
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Interventions

The SystemCHANGE Intervention is based on an existing, manualized self-management 

intervention emphasizing interpersonal environmental systems,27 as opposed to self-

management interventions based on cognitive behavioral skill-building. SystemCHANGE 

was effective in improving lifestyle behaviors in adults with cardiovascular disease,28 and is 

currently being tested in stroke survivors and kidney transplant recipients.25,32 The 

SystemCHANGE Intervention has two content components: behavior-change techniques 

and healthy lifestyle behavior education. The intervention was administered in six, weekly 

face-to-face group sessions. Each session consisted of ~30 minutes of interactive education 

on behavioral-change techniques and ~30 minutes of physical activity and nutrition 

education (Supplemental Digital Material 1). The interventionist was a public high school 

teacher who had previously served as the interventionist in a study testing the effect of 

SystemCHANGE on behavioral obesity management in urban families.34

Behavior-Change Techniques—The group sessions included techniques for changing a 

system to achieve a specific, participant-defined goal to improve lifestyle behaviors 

(physical activity and diet). These techniques helped participants (1) examine the system 

processes surrounding goal attainment, (2) engage in a series of experiments to test the best 

ideas to improve the process, (3) track outcomes of these trials, (4) implement the most 

successful ideas based on data from experiences, and (5) monitor the system to maintain the 

gains. Thus, participants were taught how to modify their immediate environments so that 

they could succeed despite wavering motivation. 23

Healthy Lifestyle Behavior Education—Our healthy lifestyle content was based on the 

2013 Guidelines on Lifestyle Management to Reduce Cardiovascular Risk and emphasized a 

diet consisting of low-energy-density foods through increased fresh fruits, vegetables, and 

whole grains.35 The interventionist discussed the types of physical activity, explained issues 

that may interfere with sufficient activity, taught techniques to modify the participants’ 

physical environment to encourage activity and eating a healthy diet, and discussed how to 

incorporate healthy eating and physical activity into the participant’s daily routine (e.g., after 

taking medications). Throughout the intervention, participants were encouraged to increase 

their activity amount and intensity and improve diet quality as their goals were met. 36,37

Enhanced Usual Care Intervention—All participants continued receiving usual care at 

their primary health care facility. Participants randomized to enhanced usual care received an 

American Heart Association pamphlet that contained information on healthy eating and 

physical activity. A research assistant reviewed this with each participant. Study staff also 

telephoned participants in this group at the same time points as the SystemCHANGE 

intervention group sessions. These 5–10 minute calls were primarily social/generic in 

content to provide an equivalent number of contacts as the SystemCHANGE group. They 

also served to maintain involvement and promote retention of the enhanced usual care group.

Procedures and Measures

Demographic, Anthropometric, and HIV Characteristics—At baseline, participants 

completed a self-reported demographic survey on a private computer.38 A research assistant 
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assisted those who were unable to complete the survey. After completing the survey, 

participants had standardized weight, height, and hip and waist circumference measures 

assessed by trained staff at the University Hospitals, Cleveland Medical Center Dahms 

Clinical Research Unit (DCRU). Participants also consented to medical chart abstraction 

from which team members abstracted relevant medical data including the number of years 

the participant had been living with HIV, current CD4+ T cell count, and CD4+ T cell nadir 

at baseline.

Physical Activity—A research assistant gave all participants an ActiGraph wGT3X-BT 

accelerometer (ActiGraph, LLC, Fort Walton Beach, FL) 39–41 and instructed them to wear 

the accelerometer during waking hours for 7 consecutive days, except for when showering 

and swimming. A research assistant then affixed the accelerometer to elastic belts, placed it 

over the non-dominant hip, and counseled participants on the importance of wearing it every 

day. A research assistant called each participant two days after they received the devices to 

ensure they were wearing it correctly, address concerns, and remind them to return it in one 

week. Upon return, a research assistant checked that the data met the minimum quality 

standards for valid wear time (at least 4 days and at least 10 hours per day). 42–44 

Participants not meeting standards were asked to re-wear the accelerometer for 7 days. All 

accelerometer data were sampled at 30Hz, using 60 second epochs, and the normal filter. 45 

MVPA was defined as activity ≥ 2690 counts per minute for ≥ 10 minutes. 46 We used the 

ActiLife software to calculate the amount of time spent in MVPA per valid day using the 

Sasaki, John, and Freedson (2011) adult cutpoints for tri-axial accelerometers. 47 We used 

the same parameters to classify sedentary time when participants recorded less than 100 

counts per minute ≥ 10 consecutive minutes. 47 Subjects also completed a daily physical 

activity diary where they self-reported the type physical activity and the average intensity of 

all bouts of physical activity.

Dietary Quality—After receiving the accelerometer, participants completed a 24-hour 

dietary recall with a trained nutritionist at the DCRU. During this interview, a nutritionist 

conducted a standardized interview in which participants were asked to recall what they 

consumed in the previous 24 hours. Responses were simultaneously entered into the 

Nutrition Data System for Research software 48–50 which calculated nutrient values 

consumed. At the baseline diet interview, participants were taught to estimate portion size 

using a standard food amounts booklet, which guided the interviews at three and six months. 

Our primary endpoint was the Healthy Eating Index, a summary measure of diet quality 

assessing conformance to dietary guidelines in the U.S. 48–53

With the exception of the demographic measures, all measures were assessed at baseline and 

3 and 6 months after randomization. All participants were called the day before their visits 

to remind them to attend the visit. Upon return of the Actigraph, participants were 

compensated $50 at the first visit, $60 at the second, and $70 at the third visit (total of 

$180).

Intervention Fidelity—To ensure standard application of the intervention, we examined 

fidelity according to the National Institutes of Health Behavior Change Consortium 

recommendations. 54 To assess intervention delivery, a research assistant audited 
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approximately 80% of all intervention sessions and, using a fidelity checklist, tracked 

session length, key concept content, and attendance. The interventionist also tracked 

intervention receipt and enactment of each participant by completing an individualized, 

weekly form (Supplemental Digital Material 2) documenting attendance, weight, current 

experiment(s), any purchases to carry out the experiment, hospitalizations, and perceived 

engagement in the intervention sessions.

Analysis

We checked all variables distributions, presented in Table 1, by running frequency analyses 

and inspecting graphs. Data were cleaned before any statistical analysis, and we performed 

necessary transformation for modeling outcome variables. We checked distributional 

assumptions for all outcome variables prior to studying relationship between outcome of 

interest and the intervention variable. We analyzed baseline demographic, HIV, 

cardiometabolic, and CVD self-management characteristics by group. Categorical variables 

were summarized using frequencies and percentages. Continuous variables, depending on 

their distribution, were summarized by either means and standard deviations or medians and 

interquartile ranges.

The co-primary outcomes of this analysis were time spent in MVPA and Healthy Eating 

Index. Secondary outcomes were sedentary time per day, steps per day and weight.

We used generalized estimating equations (GEE) with an identity link function and an 

unstructured covariance matrix to examine the effect of the intervention on our physical 

activity and diet endpoints across the three time points. To assess the moderating effect of 

the intervention over time, we created a group by time interaction variable. In addition to the 

primary treatment effect of the intervention, we examined the independent effects of age, 

gender, race, and for the MVPA outcome season of enrollment, by adding these covariates to 

the GEE models. All statistical analyses were performed using Stata version 14.0 (College 

Station, Texas) and p-values <0.05 were considered statistically significant.

Results

Sample Description

One-hundred and seven PLHIV were randomized to either the intervention or the enhanced 

usual care condition. Of those, 106 (99%) PLHIV were retained at 3 months and 101 (94%) 

at 6 months. These 101 participants were included in the analysis (Figure 1).

The intervention and enhanced usual care groups were demographically equivalent at 

baseline (Table 1). Participants were approximately 53 years old, 65% male (n=70), 86% 

African American (n=93). On average, participants had a 10.4% 10-year atherosclerotic 

cardiovascular event risk using the pooled-cohort equations, 55 had a mean Body Mass Index 

(BMI) of 29.1, and 43 (41%) currently smoked cigarettes. Participants had been living with 

HIV for a mean of 16 years and had a current CD4+ T cell count of 671 cells/μL.

At baseline, participants engaged in approximately 60.5 (±88) minutes of MVPA per week, 

237 (±139) minutes of sedentary time per day, and took 6,656 (±3,191) steps per day. They 
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consumed a mean of 2,297.5 calories (±1,514) per day, 47% of which were calories from 

carbohydrates. The mean Healthy Eating Index was 48.6 (±12.1), indicating that on average, 

participant’s conformed with less than half of the recommended dietary quality.

Intervention Characteristics

Approximately 90% of the participants randomized to the intervention attended at least half 

of the sessions and 60% attended at least 5 sessions. Five participants were hospitalized 

during the intervention for non-study related medical issues. Each participant designed their 

own behavior change experiments; a total of 220 experiments were conducted. Of these, 

44% focused on dietary changes; 37% focused on increasing exercise; and 19% included 

both diet and exercise goals. Guided by the interventionist, participants chose a range of 

experiments from reducing sugar-sweetened beverage consumption to taking the stairs in 

their apartment building (Table 2).

Primary physical activity and diet outcomes

Our primary behavioral outcomes were MVPA per week and healthy eating index. We did 

not observe any effect of the intervention on change in these outcomes over time (p for 
group*time interactions >0.05) (Table 3). However, being female, older, and enrolling in the 

study in the fall were consistently associated with less physical activity. Only education level 

was significantly associated with improved Healthy Eating Index. The physical activity diary 

revealed that, on average, participants mostly engaged in low intensity physical activity 

including walking, climbing stairs, and stretching (Supplemental Digital Material 3).

Secondary outcomes

Our secondary outcomes were sedentary time per day, steps per day, and weight. There was 

no effect of the intervention on sedentary time per day and steps per day (p>0.05) 

Participants in the intervention group lost 0.732 (±3.66) kg over 3 months and maintained it 

over 6 months compared to a gain of 0.153 (±3.42) kg at 3 months (p=0.03) in the control 

group (Figure 2). BMI changes were similar. Although the effect of the intervention on our 

behavioral outcomes was null, we considered additional behaviors that may have contributed 

to weight loss. Our qualitative fidelity data indicated that many experiments focused on 

dietary changes, namely reducing carbohydrate intake through surgery drinks. In GEE 

models, the intervention was associated with an almost 4% decrease in daily calories from 

carbohydrates and 0.60 fewer servings of sugar-sweetened beverages per day (Table 3). 

There was a dose-response to the intervention in that among those who consumed the most 

sugar-sweetened drinks at baseline (top quartile) decreased their intake by 1.78 servings per 

day (p for group*time interactions =0.02).

Discussion

Our results demonstrated that among PLHIV at high risk for developing CVD, the 

SystemCHANGE intervention did not improve physical activity or the Healthy Eating Index. 

However, we also found that those randomized to the intervention lost 0.732 kg over 3 

months and maintained those changes at 6 months. By incorporating our qualitative fidelity 

data, we were able to determine that this weight loss resulted from reduced daily 
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carbohydrate and sugar-sweetened beverage intake. These mixed results suggest that aspects 

of the SystemCHANGE intervention can improve some CVD self-management behaviors 

leading to improved markers of cardiometabolic health, but that additional strategies are 

needed to improve its effectiveness.

Our findings are similar to studies aiming to improve diet and physical activity behaviors. 

There are challenges to promoting and sustaining increases in healthy diet and physical 

activity through behavioral interventions, particularly among individuals living with chronic 

diseases.56 Recent studies in PLHIV and other populations have shown that many factors 

influence readiness for change and the success of behavior-change interventions.56,57 There 

are many factors that influence readiness to change, as seen in studies framed by the 

Transtheoretical Model (TTM).56 Individuals may choose not to engage in physical activity 

or diet behavior change because they don’t perceive that change as important, do not feel 

they have adequate support, or are uncertain about the impact of such behaviors on their 

health.56,57 While we asked about readiness for behavior change during our screening 

process for this study, we may have benefited from a more thorough assessment of readiness 

at baseline to guide intervention content, intensity, and duration.57

While our intervention had several notable strengths supported by recent research, including 

face-to-face meetings, a hands-on approach to education, and integration of group and peer 

support,56 there are areas that may warrant revision. These revisions include integration of 

content expertise in diet and exercise, group exercise sessions and exercise demonstration, 

and exploration of increased duration or intensity may improve our outcomes.56,58 Our 

session duration was found to be acceptable by participants. Future research should consider 

increasing the intervention intensity by increasing the number of sessions (e.g. more than 

one during a given week; greater total number of contacts), or increasing the overall duration 

of intervention contacts (e.g. greater than six weeks long). Such changes, however, must be 

congruent with feasibility data and cost-effectiveness.

These findings also reveal the difficulty in engaging sedentary, aging PLHIV in regular 

MVPA and suggest that behavioral strategies alone may not sufficient to change habits. 

Vancampfort (2016) examined factors associated with increased retention with physical 

activity interventions among PLHIV and suggested that supervised exercise and 

experiencing gains early on the intervention is likely to keep PLHIV engaged in physical 

activity. Potential interventions can incorporate initial supervised exercise training, tailored 

to the individual’s exercise capacity and goals, coupled with behavioral and environmental 

strategies to support a lifelong commitment to physical activity. A similar model is used in 

phase III cardiac rehabilitation and may work with this population. 59 For those who have 

undergone a cardiac event (e.g., Myocardial Infarction), cardiac rehabilitation is a low cost, 

community-based activity program. Extending it to other high-risk groups will utilize 

existing clinical infrastructure, and may allow for a more efficient use of clinical resources. 

However, such a model should be adapted to this population and tested before 

implementation.

We also made several important observations relevant to clinical practice. First, by 

documenting the experiments participants chose, we saw that reducing carbohydrate intake 
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and sugar-sweetened beverages were a priority for this population. Limiting consumption of 

sugar-sweetened beverages is widely recommended as part of a healthy diet. 60 This may be 

a resonate, simple behavior to begin assessing and intervening to improve the diet quality of 

PLHIV. Second, our analyses illustrate that among PLHIV in the United States, physical 

activity varies by season. Similar variations have been found in self-reported, adult leisure-

time physical activity in the general population. 61–63 These data suggest that interventions 

to increase physical activity need to overcome seasonal barriers to activity and that future 

research should account for seasonal variations in physical activity. Intervention strategies 

incorporating indoor activity options, maybe with technology-enhanced strategies, 64 may 

help increase activity. Third, older women engaged in the least physical activity and this 

subgroup can be targeted with more intense, frequent, tailored interventions to increase 

physical activity. This is particularly important since this population tends to be more obese, 

leading to increased risk of CVD and reduced quality of life.

Our findings also have several research implications. Recent results from several clinical 

trials to improve physical activity in PLHIV did not achieve their intended effect. Jaggers et 

al (2016) conducted a 9-month clinical trial of a home-based exercise intervention that 

incorporated self-monitoring, exercise equipment, and telephone behavioral counselling. 65 

The intervention did not increase MVPA among PLHIV, and they concluded that a home-

based exercise approach with coaching might not be feasible for increase physical activity in 

this population. Additionally, Couterno et al (2016) enrolled PLHIV in a supervised 4x/week 

aerobic and resistance training program in a community-based center (designed to overcome 

barriers of access) and found that 55% of participants did not comply with the moderate-to-

vigorous exercise program. 66 These interventions targeted individual factors by providing 

resources to overcome barriers and incorporated cognitive strategies such as goal-setting and 

self-monitoring. SystemCHANGE also included environmental strategies such as building 

diet and exercise changes into one’s daily routine in their home environment, but similarly 

failed to improve long-term exercise behavior in PLHIV. However, our participants did 

change aspects of their diet quality and maintained these changes for six months. Our 

findings suggest that PLHIV can change critical CVD health behaviors, but that new 

strategies are needed to increase the effectiveness of these interventions. Building on this, 

more fundamental research is needed to understand how HIV, contextual, and cognitive 

factors influence daily CVD self-management behaviors in this population. Such evidence 

could help us to develop more effective CVD self-management interventions, adequately 

targeted to PLHIV.

Additionally, our results underscore the importance of using rigorous, detailed data 

collection tools and fidelity measures. We were able to observe changes in daily 

carbohydrate intake because we collected both detailed fidelity enactment data and used a 

comprehensive, 24-hour diet recall. These assessments allowed us to not only observe these 

changes but also to contextualize them in the larger study. Future intervention and 

observational studies should consider not only a priori outcomes, but should measure the 

mechanisms that lead to their outcomes of interest. Such examinations will require refined, 

qualitative and quantitative data extending beyond self-report measures. Technological 

advancements such as sensor-enabled devices and ecological momentary assessments can 

help efficiently collect these data. 67,68
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Our study had several strengths including using a randomized controlled trial design, having 

a high intervention fidelity and study retention, using objective measures of physical activity, 

and integrating qualitative and quantitative fidelity data. Our study also had several 

limitations. The study occurred in only one site in the Midwestern United States. The 

enrolled population is reflective of the HIV epidemic in that region, but may not reflect the 

national and international HIV epidemic. We only included participants at high risk for CVD 

and who were sedentary. It is possible those at a lower risk for CVD may have been more 

responsive to the intervention. For example, a lower risk group that engages in some 

physical activity may only need a short behavioral intervention to increase their physical 

activity and diet quality up to recommended levels. Those who are more sedentary and at 

higher risk may need a more intense, frequent, multicomponent intervention to improve their 

CVD self-management behavior and maintain those changes. To standardize data collection, 

data were collected at 3 months’ post-randomization instead immediately after the 

conclusion of the intervention. This may have diminished the effect of the intervention on 

our outcomes. Future work should consider including assessments immediately post-

intervention and at a standard time interval to determine if there is a durable effect. Finally, 

while accelerometers have many advantages over self-reported physical activity data they are 

unable to reliably measure swimming and cycling on a stationary bike.69 We examined our 

physical activity diaries and found that seven participants (4 in the intervention group and 3 

in the control group) reported swimming or using a stationary bike throughout the study 

duration. We conducted a sensitivity analysis excluding these cases from the GEEs and the 

results did not change (p>0.05). Future studies using accelerometers should consider this 

limitation in their study design.

In conclusion, among sedentary PLHIV at high risk for CVD, the SystemCHANGE 

intervention reduced daily carbohydrate intake resulting in weight loss, but did not improve 

our primary outcomes of overall diet quality and physical activity. Future work should 

identify fundamental factors that will facilitate a sustained increase in physical activity and 

improve overall diet quality among this population.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1. 

WEBEL et al. Page 15

J Acquir Immune Defic Syndr. Author manuscript; available in PMC 2019 May 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Figure 2. 
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Table 1

Baseline Characteristics of the Participants by Group

Intervention (n=54) Control (n=53) Difference

Demographics Characteristics

Age in years (±SD) 52.3 (7.39) 53.3 (7.36) 0.521

Gender

 Male (%) 34 (65) 35 (66) 0.742

 Transgender (%) 3 (6) 1 (2)

Race (%)

 African American/Black (%) 48 (89) 44 (83) 0.242

 Caucasian/White/Other (%) 6 (9) 9 (17)

Marital Status (%)

 Married or Domestic Partnership (%) 7 (13) 8 (15) 0.922

 Single/Separated/Divorced (%) 43 (80) 45 (85)

Education (%)

 High school, GED or less (%) 26 (48) 30 (57) 0.292

 Some college or technical school training (%) 20 (37) 14 (27)

 College or higher (%) 7 (13) 9 (17)

Monthly Income (%)

 Less than $200 8 (15) 6 (11) 0.512

 $200-$799 24 (45) 21 (40)

 $800-or more 20 (37) 26 (49)

Have Health Insurance (%) 48 (89) 49 (94) 0.732

Have Children (%) 29 (54) 28 (54) 0.922

Currently Working (%) 4 (7) 5 (10) 0.732

Have Permanent Housing (%) 49 (91) 48 (92) 0.782

Adherent to HIV medications (>90%) (%) 51 (94) 52 (98) 0.562

Cardiometabolic Measures

10-year AVSCD risk (±SD) 10.7 (7.2) 10.1 (8.5) 0.73

Waist-to-Hip Ratio (±SD) 0.95 (0.07) 0.94 (0.09) 0.69

Weight (kg) (±SD) 88.9 (21.8) 82.2 (20.9) 0.11

Body Mass Index (kg/m2) (±SD) 29.9 (7.9) 28.3 (8.2) 0.31

Systolic Blood Pressure (mmHg) (±SD) 122.6 (15.7) 125.4 (14.9) 0.36

Diastolic Blood Pressure (mmHg) (±SD) 78.4 (11.0) 81.4 (8.6) 0.12

HOMA-IR (±SD) 3.69 (2.63) 3.88 (3.52) 0.74

Total Cholesterol (±SD) 169.7 (36.8) 178.4 (37.8) 0.21

HDL (±SD) 55.0 (15.0) 54.7 (20.0) 0.93

LDL (±SD) 90.2 (35.5) 92.6 (27.7) 0.70
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Intervention (n=54) Control (n=53) Difference

Triglycerides (±SD) 124.9 (97.7) 148.9 (82.7) 0.18

IL-6 (±SD) 2.89 (1.94) 3.35 (2.76) 0.33

Current Smoker (%) 23 (43) 20 (38) 0.552

Past Smoker (%) 33 (61) 41 (77) 0.062

Lifestyle Behavior Characteristics

Time in MVPA (minutes per week) (±SD) 63.96 (100.82) 56.65 (73.45) 0.69

Sedentary time (minutes per day) (±SD) 230.45 (140.1) 244.81(139.0) 0.62

Step Count per Day (SD) 7066 (3609) 6227 (2660) 0.21

Healthy Eating Index (±SD) 49.0 (11.6) 48.3 (12.6) 0.75

Fruit Servings 1.17 (2.53) 1.18 (2.33) 0.98

Vegetable Servings 3.55 (3.18) 3.39 (3.40) 0.37

Calories per day 2460 (1747) 2147 (1234) 0.29

Calories from carbohydrates (%) (±SD) 48.1 (13.3) 45.6 (10.8) 0.29

Servings of Sugary Drinks 2.16 (3.25) 1.44 (1.68) 0.15

HIV Characteristics

Years since diagnosis(±SD) 15.9 (7.5) 15.7 (7.8) 0.88

Visited ED in last year (%) 14 (26) 19 (36) 0.282

Hospitalized in last year (%) 11(20) 8 (15) 0.422

CD4+ count cells/ μL (±SD) 632 (327) 726 (405) 0.22

CD4+ Nadir cells/ μL (±SD) 236 (197) 179 (136) 0.12

Retained care in last year(%) 41 (76) 40 (76) 0.77

1
Differences between groups analyzed using t-test unless otherwise noted;

2
Differences between groups analyzed using rank sum test; GED: General Equivalency Diploma, ASCVD: Atherosclerotic Cardiovascular Disease, 

HOMA-IR: Homeostatic model assessment-Insulin Resistance, HDL: High-Density Lipoprotein; LDL: Low-Density Lipoprotein; MVPA: 
Moderate-to-Vigorous Physical Activity; ED: Emergency Department
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Table 2

Intervention Fidelity Characteristics

Interventionist Training Interventionist received standard manualized training; periodic supervision and re-training; and 1 
interventionist delivered the intervention across groups

Intervention Dose Median number of Sessions Attended Number of Subjects Missing 
2 or more consecutive 

Sessions

Subjects Hospitalized During 
the Intervention

5 (3, 5) 17 (33 %) 5 (10%) subjects; 2 subjects 
hospitalized twice

Intervention Receipt and 
Enactment

Number of subjects who purchased 
equipment

Mean weight change from week 1 to week 6

0 Men Women

−0.42kg −1.61kg

Experiment Goals Mean Perceived Engagement: Range 0 (no engagement) to 10 
(very engaged)

• Diet: 97 (44%)

• Exercise: 81 (37%)

• Both: 42 (19%)

7.35 (2.22)

Examples:

• “Substitute 2 glasses of sugary juice with two glasses of water per day; Will sign up for exercise 
class prior to next group session.”

• “Complete a simple workout plan 3 times per week and to drink a 6-pack of soda per week 
instead of a 12-pack”

• “Reduce portion size of meals by using a smaller plate”

• “Eat lunch every day by setting an alarm at noon”

• “Eating at least three meals per day, even when not hungry”

• “Walk around the park at least once per day and do push-ups with his partner each morning”

• “Take the stairs for at least five of the eight flights up to his apartment”

• “Weight training with filled milk containers while watching television”
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