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Abstract

The purpose of this paper was to describe SystemCHANGE™-HIV, a novel self-management intervention for
people living with HIV (PLWH) and provide evidence of its initial efficacy to improve physical activity. The rationale
and design of the SystemCHANGE™-HIV intervention were reviewed. Intervention detail, including its historical
use, learning exercises and content, were provided. Forty PLWH participated in this pilot study, using a randomized
clinical trial design. Intervention participants increased their physical activity by 300 Metabolic Equivalent minutes
per week, compared to the control condition. Additionally, 70% of intervention participants increased their physical
activity, whereas 65% of control subjects either had no change or experienced a decrease in physical activity.
SystemCHANGE™-HIV is an innovative intervention for PLWH, representing a new paradigm in health behavior
change. Findings support its potential to increase physical activity in PLWH. Future work should refine and rigorously

test the effect of this intervention.
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Introduction

People living with HIV (PLWH) are having longer life expectancies
and experiencing increased morbidity and mortality associated
with chronic co-morbidities such as cardiovascular disease, cancer,
pulmonary and musculoskeletal disorders [1-7]. This longevity is due
to the development and widespread use of highly effective HIV anti-
retroviral therapy (ART). Recent epidemiological studies of PLWH
treated with ART found that 19% of all deaths in PLWH were caused
by non-AIDS malignancies, 16% from AIDS, 9% from non-AIDS
infections and 6.5% from myocardial infarctions [8]. Research supports
the relationship between improved cardiovascular disease, diabetes,
infections and even cancer outcomes with self-management behaviors,
or the daily decisions and subsequent behaviors people make to manage
their illnesses and promote health [9-11], with most of the evidence
targeting physical activity [12,13]. Interventions to improve physical
activity in PLWH may have a significant, positive impact on both HIV
disease progression and the development and progression of chronic
co-morbidities.

While most self-management interventions for PLWH have focused
on HIV medication adherence, recent evidence suggests that physical
activity can also ameliorate the burden of chronic co-morbidities and are
important targets of self-management interventions [3,12,14]. Studies
on non-HIV infected adults and children have targeted physical activity
as a means to improve self-management [15]. Reported outcomes
included improved health status and decreased depression among
persons with heart failure [16,17], decrease in body weight, BMI, and
abdominal circumference in morbidly obese adults [18], and decreased
pain and disability among adults with knee osteoarthritis [19]. While
interventions targeting an increase in physical activity in PLWH have
been found to be efficacious, almost all of these interventions have relied
on exercise programs supervised by a trainer or exercise physiologist in
controlled settings, not at home or in the community where the PLWH
lives [6,20]. An important feature of self-management interventions is
that they are able to be conducted by the individual daily, in their home

environment [10], leaving an important gap in the literature describing
how to improve and sustain physical activity in PLWH in a manner
consistent with a self-management approach.

Purpose

Recognizing this need, we assessed the feasibility of a new,
systems-based self-management intervention for PLWH called
SystemCHANGE™-HIV. The purpose of our paper is twofold:
1) To provide a description of the rationale and design of the
SystemCHANGE™-HIV intervention including its theoretical
framework, an overview of SystetmCHANGE™ paradigm, the history
and content of the SystemCHANGE™-HIV intervention, and give an
example of how the SystemCHANGE™ paradigm was used to develop
an intervention to increase physical activity for PLWH; 2) To provide
evidence of its initial efficacy to improve physical activity in 40 PLWH.

Rationale and design of the SystemCHANGE™-HIV
intervention

Theoretical framework: Previous physical activity interventions
were developed in accordance with behavior change theories
(theory of reasoned action, health belief model, theory of planned
behavior, social cognitive theory) that emphasized the roles of
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individual motivation, self-efficacy, and individual-level barriers
in changing behavior. After decades of research, “these theories
have changed little and have typically been found to explain only
a small percentage of variability in physical activity behavior”[21]
Instead, we used the Socioecological Model to develop the
SystemCHANGE™-HIV intervention. Socioecological factors at
the individual, interpersonal, and environmental levels of one’s
ecosystem are critical when modifying self-management behaviors
[22-24]. These factors include individual factors such as clinical
signs and symptoms, interpersonal factors such as peer and family
relationships and household exercise and dietary routines, and
environmental factors such as the physical setting of one’s home,
workplace, shopping centers and recreational spaces (walk ability
and layout, food displays, and safety). The influence these multi-
level factors exert on one’s daily routine make the Socioecological
Model an excellent theoretical framework when designing a self-
management intervention. The Socioecological Model is based on
findings that a single cause of health behaviors is unlikely, that
processes leading to these behaviors involve combinations of fac-
tors at multiple environmental levels. This multi-level approach
(individual, interpersonal, and environmental) has been effective
in combating smoking, preventing HIV, and encouraging physical
activity [25-28]. Recently, scholars have called for greater emphasis
on these socioecological factors in programs for PLWH, [29-32] a
population often characterized by a chaotic personal environment [33].

Therehasbeen considerable work exploring the best ways to facilitate
health behavior change in PLWH. Most of these self-management
programs in adult PLWH have been based on cognitive-behavioral
skill-building [34-37]. These interventions have had moderate success
in decreasing symptom severity and increasing self-efficacy, relaxation
exercises, and ART adherence [34,35,37]. Factors contributing to their
success include self-monitoring, goal-setting, problem-solving, and
frequent contact [35,37]. However, beneficial effects have been difficult
to sustain [37]; programs were not used extensively in “real-life” settings
[36]; and environmental factors were not been accounted for.

SystemCHANGE"™ paradigm

The SystemCHANGE™ (Change Habits by Applying New Goals
and Experience) paradigm represents a new, innovative, and effective
approach to changing health behaviors. This approach focuses on re-
designing a person’s multi-level environment and their daily routines
to encourage healthy behaviors by ingraining the new behavior in
their regular activities [38-42]. The principles of the SystemCHANGE™
paradigm are listed in table 1. This approach is designed to assist
individuals and their families/support networks/households to focus on
changing the daily systems in their lives (routines, events, circumstances)
that affect specificself-management behaviors. The System CHANGE™
intervention has been successful at decreasing sedentary behaviors [43]
suggesting that the stimuli for behavioral change may be in the multi-
level environment. The SystemCHANGE™ paradigm is currently being
tested in additional populations and settings [43-45].

System Improvement specifies that change is best accomplished by:

® Identifying a measurable goal

® |dentifying a chain of steps within a system

* Keeping data about the system in order to better understand it

®  Designing and implementing short trials of possible improvement solutions

® Evaluating success by reviewing data

® Making provisions for holding gains

Table 1: SystemCHANGE Principles.

History and content of the

intervention

SystemCHANGE™-HIV

In early 2011 we conducted a qualitative study with the purpose of
better understanding the process of self-management in adult PLWH
[46]. We found a number of important self-management strategies
including increasing physical activity, taking personal time, being
an HIV advocate, regulating sleep schedules, adhering with medical
appointments, and attending support groups. Participants reported that
these were helpful self-management strategies but that these were often
neglected by the traditional medical treatment plan, which tended to
emphasize biomedical interventions. Participant’s desired interventions
to improve these strategies that were tailored to their specific needs
and context, including many socioecological barriers [46].While there
is variation in the economic status of PLWH in developed countries,
it is largely a disease of poverty with people below the poverty line
being 2.3 times as likely to be infected with HIV compared to people
in the same community who lived above the poverty line [47]. Limited
resources lead to socioecological barriers which can impact health [48].
These barriers include being a mobile population with inconsistent
housing, having low employment rates, having few assets which can
provide resources for social improvement, managing the burden of
living with a stigmatized disease, and dealing with stress arising from
complex family, legal, and financial troubles. Given these barriers, we
determined that an intervention emphasizing the role of the multi-level
environment, consistent with the Socioecological Model, including the
development of the interpersonal and physical environment that would
be supportive of behavior change, would be the most likely to improve
and maintain self-management behavior in PLWH. After surveying
existing interventions, the SystemCHANGE™ intervention paradigm
was consistent with our conclusion.

Based on this work, we used the SystemCHANGE™ paradigm to
develop an intervention that would assist both individual PLWH and
their families/support network/households to change the daily systems
(routines, events, circumstances) in their lives by focusing on the
multi-level system factors, and not the cognitive-behavioral factors,
that affect self-management. We developed the intervention to include
challenges specifically faced by PLWH. For the majority of PLWH
living with limited resources, these challenges are related to being
immune compromised, lack of opportunities and safe venues in which
to exercise, having chronically poor sleep hygiene, and high levels of
fatigue. Other modifications were made which address the relationship
between exercise, lipodystrophy, and body image. Additionally, the
context of HIV was incorporated into the intervention by discussing
the importance of exercise even when people are feeling ill, which can
reduce individual’s motivation to be active.

The SystemCHANGE™ program was originally designed to
facilitate sustained exercise behavior in patients undergoing cardiac
rehabilitation. It used structured intervention sessions to make small
changes at the individual, interpersonal, and environmental levels
which could be self-monitored and incorporated into daily routines.
The behavior change content and the strategies to facilitate sustained
behavior change were the same employed in previous studies on
SystemCHANGE™ [43]. Consistent with this previous work, our
intervention taught a set of strategies emphasizing systems thinking,
and that change is best accomplished by conducting a series of
small, self-designed experiments to test ideas to improve health by
modifying their immediate environment to change daily routines. The
most successful ideas, based on the outcomes of these self-designed
experiments, are then implemented, and the participant monitors the
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TOPIC CONTENT

Session 1: Systems Thinking, Self-Monitoring & Goal Setting

Introduce participants;
Background to intervention
Schedule/Content Ground Rules

Introduction to SystemCHANGE: HIV

Introducing Systems as a way to think

Systems Thinking about habits

Involving people in your process;

Who impacts your system?
Distinguishing between buddies and
process owners;

Determining process owners

Goal Setting: Describing what you want
to accomplish

Introduction on self-monitoring: What

Self-Monitoring and Why

Session 2: Lifestyle Routines, Systems Improvement Strategies and Social
Support

Introduce Team Member

Review Systems Thinking and Discuss|Key points for system thinking;
first team meeting Team meeting reports-surprises?

Lifestyle Routines Cyclical nature of routines

Environmental changes List of possible environmental changes

Social Support Where, why and unusual places to find

Session3: Physical Activity and Self Experiments

Physical activity recommendations
Weather related activity
Community Resources

Physical Activity Recommendations

Physical Activity log: exertion levels,

Demonstrate use of exercise log ) . .
sensations, emotions, safe exercise

Plan-Do-Study-Act (PDSA) format for

PDSA Cycles testing small changes

Session 4: Patterns of Exercise, Types of Fitness and Testing Small
Experiments

Graph exercise from own data in

Patterns of Exercise . R
exercise diary

Health benefits of fitness
Types of fitness
HIV-related concerns

Types of Fitness

Benefits of publicizing change “journey”
in home

Structure and steps in making a
storyboard

Storyboards

Session 5: Sleep

Sleep Benefits List reasons why sleep is important

Discuss actigraph patterns

Environmental Sleep Barriers List barriers that make sleep is hard

Standard recommendations
Sleep hygiene strategies
Sleep rhythms

Recommendations, Sleep Hygiene

Session 6: Mental Wellness Behaviors

Components of Mental Wellness

Mental Wellness Behaviors Mental Wellness and HIV

Consequences of Poor Mental Wellness

Session 7: Personal Time

Personal Time Introduction Overview of importance; Findings from

pilot study
Strategies Elndmg and effectively using personal
time
What is the difference between
Balancing Personal Time with Isolation |effectively using personal time and
isolating?

Session 8: Spirituality and Altruism as Tools to Change the Environment

Review Personal Time Review main points on persona time

Share focus group findings

How can spirituality be used to change
environment?

How does can it support changes and
hinder changes

Spirituality

Perspectives on benefits of altruism

Altruism Discuss ways to “give back”

Session 9: Relapse Prevention and Continual Improvement
Homework Review Share storyboard

Discuss how they are using Systems
Improvement Strategies

Reinforcement of Systems Thinking

Leaning form information about patterns
of exercise- recognizing a lapse in
behavior

Review graphs of Physical Activity,
sleep, personal time

Life processes and all health behaviors |Healthy living is lifelong commitment
Session 10: Overview and Celebration

Celebration

aWeekly homework review and session evaluation and feedback were removed
for brevity

Table 2: SystemCHANGE™ -HIV Pilot Study Intervention @

changes to assess sustainability of the health improvement strategy.
Changes to the SystemCHANGE"™ intervention were made to adapt it
to the needs of PLWH.

These additional changes included discussions on how to maintain
immune function and the impact of HIV stigma on behavior, which
were not part of the original intervention program. Other logistical
modifications were made including increasing the number of group
sessions (from 5- 10) and holding the sessions weekly instead of every
other week following the assumption that regular meetings maintained
for longer periods may improve outcomes. The five additional
sessions added to the SystemCHANGE™HIV intervention were
based on previous work describing the context and strategies of HIV
self-management, and its impact on the health of PLWH [46]. These
sessions included content describing how to improve sleep hygiene, the
relationship between mental wellness and HIV stigmatization, how to
increase personal time, and how to use spiritual wellbeing to improve
self-management. The five initial sessions of SystemCHANGE™-
HIV closely followed the content of the original exercise- based
SystemCHANGE"™ studies. A detailed description of the intervention
content is provided in table 2.

Using the SystemCHANGE™-HIV intervention to increase
physical activity

WeincludeanexampleofhowsomeonecanusetheSystemCHANGE™
principles and intervention to achieve a specific behavior goal relating
to improving physical activity. The SystemCHANGE™ strategies first
encourage participants to identify a specific goal relating to a behavior
they wished to change. The second step is to systematically obtain a
detailed understanding of one’s own current routines in order to have
a clear idea of what environmental barriers exist to meeting the chosen
goal. For an example, while keeping detailed diaries of their daily
activities a number of participants noticed they were exercising less than
they expected due to work and family responsibilities (interpersonal
factors), lack of safe opportunities to exercise in their community, and
poor weather (environmental factors). These participants concluded
that specific exercise times and venues needed to be worked into their
daily routines to overcome these barriers.

The third step is to design and implement short trials of possible
steps for improvement. In this example, participants incorporated
stretching and walking into their morning routines. The timing of the
stretching intentionally coincided with another part of the participant’s
daily routine-taking their medication to help trigger them to complete
this activity. Another participant began taking brisk walks in the
morning, often to visit a nearby relative, resulting in increased activity
and increased socialization. The fourth step is to self-monitor outcomes
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of these trials. In the System CHANGE™-HIV intervention this was done
by documenting exercise in personal logs provided by the researchers.
The goal of the personal logs was to make participants aware of their
exercise behaviors and empower individuals to make changes by being
actively engaged in the self-monitoring process. The fifth step was
to evaluate the success of the changes by graphically displaying and
visually analyzing the data, which was accomplished through creating
and displaying posters documenting the SystemCHANGE™-HIV
process. The last step in the SystemCHANGE™ paradigm is to make
provisions for maintaining improvements.

In our exercise example, if stretching and walking did not become
part of daily routine, the participants may have wanted to use an
individual-level cue such as a timer or alarm to remind them it was
time to exercise. At the interpersonal level, participants could use the
members of their household to maintain improvements by exercising
with them (as several in our study did), to exercise at set points in the
household routine (such as stretching or walking up and down stairs
after dinner) or by parking further away or walking to a farther bus stop
when members of the household run errands. At the environmental
level, participants could use strategies such as campaigning for
sidewalks in their neighborhood to encourage more walking.

Consistent with the socioecological framework, participants should
employ strategies at multiple levels of the framework in order to improve
and maintain their physical activity, which participants did. One
example of using strategies from multiple levels of the socioecological
framework was a participant who set an alarm three mornings a week
(individual), to get up and drive to meet a friend (interpersonal) at a
nearby park (environmental) in order to walk for about 45 minutes
each morning, several days a week.

By using the above strategies and disease-specific content,
participants were taught how to modify their immediate environment
so that they successfully increased their physical activity, despite
wavering motivation. Because the individual participants, and not the
research team, determined and evaluated their own behavior change,
this intervention allowed for individual tailoring, cultural adaptation,
and validation. Participants were taught how to identify these behavioral
events, track data about these events, and evaluate potential changes.
Strategies to facilitate improvements in physical activity included flow
charts of daily routines, worksheets identifying a range of the ecological
causes and effects on the desired behavioral change, self-defined
experiments to test change, diaries to track self-reported data about
cause/effect on behavior, and individual storyboards to present one’s
journey through change (Table 2). In summary, the System CHANGE™-
HIV intervention is theoretically-grounded in the socioecological
model, consistent with the SystemCHANGE™ paradigm and historical
use of the paradigm, while also being tailored to the unique needs of
PLWH. We will next discuss the results of a small pilot study testing
the initial efficacy of the SystemCHANGE™ -HIV intervention on
increasing physical activity in PLWH.

Initial efficacy of the System CHANGE™ -HIV intervention

To assess the initial efficacy of the SystemCHANGE™-HIV
intervention, a pilot study utilizing a randomized clinical trial design
was conducted in February-April, 2011.

Materials and Methods
Sample and participant selection

The randomized clinical trial was approved by the Institutional

Review Board at University Hospitals, Case Medical Center. We
recruited participants through Infectious Disease clinics, AIDS Service
Organizations, and an HIV Research Registry, all based in Northeast
Ohio. Participants met the following inclusion criteria: being >18 years
of age, speaking fluent English, and having a confirmed HIV diagnosis.
We had no exclusion criteria. As a pilot study intending only to
explore initial efficacy of this newly-adapted intervention, we planned
to enroll approximately 40 subjects, estimating 10% attrition. Forty-
three subjects were screened using a standardized telephone screening
to ensure they met the inclusion criteria, enrolled in the study and
attended the first appointment.

Procedures

At the first scheduled appointment, 43 participants completed
the baseline assessment, were randomized to either an intervention
(SystemCHANGE™-HIV intervention) or control group (where they
received a copy of and were oriented to the HIV Symptom Management
Strategies: A Manual for People Living with HIV/AID). Those
randomized to the intervention group immediately commenced with the
first of ten weekly group SystemCHANGE™-HIV intervention sessions.
Each of the weekly sessions was led by a trained interventionalist and
followed the topics and content described in table 2. All participants
were instructed to return for a follow-up assessment immediately
following the conclusion of the intervention (10 weeks), were sent a
reminder letter, and received a phone call from a research assistant
reminding them of the date and time of this next assessment. Forty of
the 43 enrolled subjected returned for the follow-up assessments (93%
retention). Participants were paid $50 for completion of each of their
assessments. A more detailed discussion of the procedures used in
testing the initial efficacy of the SystemCHANGE™-HIV intervention is
reported elsewhere [45].

Measurement

Our physical activity outcome was assessed using the 7-item
International Physical Activity Questionnaire-Short Form (IPAQ-SF) - a
widely used and extensively validated measure of self-reported physical
activity [49]. In a large, international study (n=1,974, 12 countries), the
IPAQ-SF was found to have good test-retest reliability (pooled p=0.70),
concurrent validity (pooled p=0.67), and criterion validity against
accelerometer (pooled p=0.30) [50].The IPAQ-SF measures duration,
frequency and intensity of self-reported physical activity over the past
7 days. Data were aggregated and analyzed using the recommended
truncated methodology to account for over-reporting and scored as a
continuous outcome reported in Metabolic Equivalent (MET) minutes
per week.

Metabolic Equivalent (MET) minutes are a standardized measure
of energy expenditure due to physical activity [51]. MET is the ratio
of energy expenditure during physical activity to the rate of energy
expended at rest. One MET is the rate of energy expenditure while a
person is at rest; whereas a 3 MET activity expends 3 times the energy
used by the one at rest. For example, if a person did a 3 MET activity for
30 minutes, he or she has done 3 x 30 (or 90) MET minutes of physical
activity. These MET minutes are then summed over a 7-day period to
obtain the value of MET minutes per week. The U.S. Department of
Health and Human Services recommends that people get 500 to 1,000
MET-minutes of activity per week for a substantial mortality benefit
but this response is dose-dependent, meaning the more MET minutes
achieved, the greater the benefit [51]. Given that MET-minutes are the
recommended standard reporting unit of energy expenditure, and that
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the IPAQ-SF has a validated scoring method transforming the results
into MET-minutes per week, we reported our change in physical
activity outcome in MET-minutes per week.

Demographic and clinical covariates were assessed using a brief
26-item demographic survey. It included questions on age, gender,
race, ethnicity, education, employment status, income level, and health
insurance. Participants also consented to allow the research team to
abstract the data from their medical chart to obtain information on
comorbid health conditions and medication history.

Descriptive statistics were used to summarize participant’s

demographic and clinical characteristics. All analyses maintained
subjects in the original treatment groups (intent to treat). The treatment
effect on physical activity was estimated using ANCOVA models
looking at the difference between baseline and end-of-study responses.
Our analyses were adjusted for age, sex, and years since HIV diagnosis.
These covariates were chosen a priori as they have been shown to affect
physical activity in PLWH [6].

Results

Forty adults living with HIV completed both the baseline and
follow-up physical activity assessment using the IPAQ-SE. The pilot
study was not powered for statistical significance; however, lessons

Control Group | Intervention learned from this study will inform larger studies which can statistically
(n=22) Group (n=21) validate the findings. The demographic characteristics of our sample
Frequency (%)* Frequency (%) are reported in table 3. In determining the initial efficacy of the
Mean Age (+/-SD), years 47.8 (6.4) 49.1(7.4) SystemCHANGE™-HIV intervention on physical activity, we found
Female 9 (40.9) 9 (42.9) that those in the intervention group increased their physical activity
African American 18 (90.0)b 18(85.7) by 300 Metabolic Equivalent (MET) minutes per week, compared
White/Angelo 2 (10.0)b 2(9.5) to those in the control group (p=0.743). After adjusting for baseline
Other 0 1(4.8) physical activity level, age, sex, and years since HIV diagnosis, those in
Marital Status the intervention had an average of 380 MET minutes per week increase
Single 17 (77.3) 17 (81.0) in physical activity, compared to those in the control group (p=0.687).
Divorced 4(182) 2(9.5) This is equi\(alent _to a}pprf)xir‘ne.itely a 2 hour increase in walking per
Other 1(45) 2(95) week. Also, in I'EVIe.V\TIIlg 1n<;11v1dual dlfferer}ce scores, we found th;jtt
Education Level 70% (n=14) of participants in the intervention group increased their
weekly physical activity, whereas 65% (n=13) of participants in the
11th grade or less 7 (31.8) 6 (28.6) . . .
: . control group either had no change or experienced a decrease in
High School orhigher 15 (68.2) 15 (71.4) physical activity. We were also interested in estimating the differential
Annual Income effects of physical activity by baseline physical activity level in order
No monthly income 5(22.7) 3(14.3) to help determine which population of PLWH might benefit the most
$1-$599 6 (27.3) 4 (19.1) from the SystemCHANGE™HIV intervention and found that those
$600-$999 9 (40.9) 13 (61.9) with a baseline physical activity of less than 2,000 MET minutes per
$1000 or more 2(9.1) 1(4.8) week had the greatest benefit (an increase of 1180 MET Minutes per
Currently Works for Pay 3 (13.6) 1(4.8) week; p=0.260). Complete results, including all subgroup analyses, are
Has Permanent Housing 17 (77.3)° 21 (100) in table 4, Supplemental table 1, and figure 1.
Has Health Insurance 17 (77.3) 20 (95.2) . .
Discussion
Type of Health Insurance
Medicaid 9 (40.9) 11 (52.4) SystemCHANGE™ is a novel evidence-based intervention paradigm
Medicare 2(9.1) 3(14.3) which teaches participants to self-identify, self- monitor, and meet their
Private, not by work 3(13.6) 2(9.5) own health goals. These goals are then met by making small changes
Other 1(4.5) 1(4.8) to one’s environment so that ultimately, this goal is integrated into the
Mean Years Since HIV Diagnosis (+/- SD) 13(7.2) 14 (5.8) daily routines of the individual. The unique focus of this paradigm is on
Currently Taking HIV Anti-Retroviral 21 (95.5) 20 (95.3) the multi-level environment. An intervention approach, focusing on the
Medication impact that environment has on the spectrum of health decisions and
Have Comorbid Health Conditions 18 (81.8) 20 (95.2) behaviors, is a new approach to behavior change in PLWH, where most
Table 3: Demographic and Clinical Characteristics of Participants interventions have been theoretically grounded in the social cognitive
i Adjusted for baseline score Further adjusted for
Control Group Intervention Group ) j )
and group assignment? demographic variables®
Endpoint n |Mean A (*SD)2| n | Mean A (*-SD) | Intervention — Control | p-value | Intervention — Control | p-value
Physical Activity (MET Minutes/Week) 20 | 760(2820) | 20 | 1140 (3470) = 300 (-1560, 2160) | 0.743 380 (-1520, 2280) | 0.687
Subgroup analyses by baseline physical activity level
Physical Activity (baseline <10,000 MET Minutes/Week) =19 300 (2890) 20 1140 (3470) 510 (-1370, 2380) 0.587
Physical Activity (baseline <5,000 MET Minutes/Week) | 17 1370 (2350) 17 1820 (3040) 450 (-1490, 2380) 0.640
Physical Activity (baseline <2,000 MET Minutes/Week) | 13 930 (1790) 14 2090 (3140) 1180 (-930, 3280) 0.260
Physical Activity (baseline <250 MET Minutes/Week 9 1120 (1880) 8 1400 (1710) 230 (-1690, 2160) 0.799

a Mean change from baseline to 10-week follow up;

°Adjusted for age, sex, and yrs since HIV diagnosis

Table 4: Mean change in outcome variables by treatment assignment (n=40)
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1500

H Intervention Group

1000 - — 1 Control Group
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All Subjects  <10,000 MET ~ <5,000 MET  <2,000 MET
Minutes at Minutes at Minutes at
Baseline Baseline Baseline

Change in Mean MET Minutes Per Week

<250MET
Minutes at
Baseline

Figure 1: Change in Physical Activity after Completing the SystemCHANGE ™-
HIV Intervention n=40

theory. Recently scholars and policy makers have called for this exact
shift in emphasis from social cognitive theory to socioecological theory
in developing intervention strategies in PLWH [6,29-32,52]. We are
among the first research groups to both heed this call and extend this
theoretical model to often overlooked self-management behaviors
in PLWH. Our results can be used to inform further refinement and
expansion of this intervention to other important self-management
behaviors for PLWH, including engagement in health care and HIV
medication adherence. The SystemCHANGE™ intervention paradigm
may also help us to better understand why existing interventions fail to
sustain their positive benefits.

Additionally, we found initial evidence demonstrating that the
SystemCHANGE™-HIV intervention increases physical activity, as
measured by the IPAQ-SE up to recommended levels, but these results
are not statistically significant. The results indicated that those in the
intervention group increased their self-reported physical activity
overall, and for each of the subgroups analyzed. The effect sizes
reveal that two of the four subgroups improved physical activity up to
recommended levels. Additionally, the finding that 70% of participants
in the intervention group increased physical activity compared to
65% of participants in the control group reporting either no change
or a decrease in physical activity is intriguing. The wide variability
in the effect and effect sizes in the control group may be related to
the limitations of a self-reported outcome and social desirability.
The modest and homogenous effects in the intervention group may
more accurately reflect changes attributable to participation in the
SystemCHANGE™-HIV intervention. However, additional evidence is
warranted before drawing that conclusion.

As a pilot study of a newly adapted intervention, we did not expect
the results to yield statistical significance. As expected, we saw a trend
towards improvement in physical activity that with further refinement
could provide statistically significant evidence of the interventions
efficacy. One important finding was that participants who reported a
baseline physical activity level of less than 2,000 MET minutes per week
improved their physical activity up to 1180 MET minutes per week.
This suggests that future physical activity intervention studies should
carefully consider baseline physical activity as either an inclusion or
stratifying criterion. Additionally, the intervention participants who
engaged in less than 250 MET Minutes per week at baseline reported the
smallest amount of change, compared to those in the control group. The
varied results by subgroup indicate that tailoring of the intervention to
the individual PLWH’s unique situation. For example, for those PLWH

who are the least physically active at baseline may require a larger dose
of the intervention, perhaps in the form of increased group sessions
or additional consultation with a behavior change specialist. However,
this trend towards an increase in physical activity in the intervention
group, compared to the control group, does suggest initial efficacy of
the SystemCHANGE™-HIV intervention to improve physical activity.

This pilot study has limitations which must be considered. First, out
outcomes were assessed via self-report of physical activity. To address
this limitation we used a common, well-validated measure of physical
activity, the IPAQ-SE Additionally, we adopted the recommended
truncated scoring procedure to address potential over-reporting
of physical activity. However, our results could be more precisely
assessed by using another, more objective measure of physical activity,
preferably one that does not rely on subject recall. Potential assessment
methods to be considered in future studies include accelerometry, heart
rate monitoring, and ecological momentary assessments. Additionally,
participants were, on average, middle-aged, often experiencing co-
morbid health conditions, and were experienced living with their
HIV disease. While these demographics reflect a growing population
of those living with HIV in the United States [3] and worldwide [8],
it is important to recognize that these intervention effects may not be
applicable to young people or those who are more recently diagnosed
with HIV. Additional research specifically examining ways to increase
physical activity in these populations is warranted. This research should
consider the impact of social networks and support which exert great
influence on the behavior of youth.

In conclusion, these results, with high variability in a small sample,
indicate the need to further refine and rigorously test this intervention.
If shown to be efficacious, this intervention could improve physical
activity and other important self-management outcomes in an efficient
and comprehensive manner in PLWH. Further research in the field
of exercise and HIV could lead to a significant impact for the 1.2
million PLWH in the United States, and perhaps, the 32 million PLWH
around the globe. With the widespread use of antiretroviral therapies
HIV is quickly becoming a chronic disease in developed countries;
understanding how to improve this chronic disease through exercise
may help us understand ways to make crucial changes in lifestyle
among other populations burdened with non-communicable disease.
These changes, in turn, can make the difference between a healthy and
productive life and one continually punctuated by episodes of illness.
Globally, as PLWH begin to manage HIV over many decades and
experience more chronic diseases, it is crucial to explore any paradigm
which may help modify behavior to improve their overall health, not
just slow HIV disease progression.
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