UC San Diego
UC San Diego Previously Published Works

Title

Evidence-informed practical recommendations for increasing physical activity among persons living
with HIV

Permalink
ttps://escholarship.org/uc/item/79p392

Journal
AIDS, Publish Ahead of Print(&NA;)

ISSN
0269-9370

Authors

Montoya, Jessica L
Jankowski, Catherine M
O'Brien, Kelly K

Publication Date
2019-05-01

DOI
10.1097/qad.0000000000002137

Peer reviewed

eScholarship.org Powered by the California Diqgital Library

University of California


https://escholarship.org/uc/item/7gp3g2p7
https://escholarship.org/uc/item/7gp3g2p7#author
https://escholarship.org
http://www.cdlib.org/

OPINION

Evidence-informed practical recommendations for
increasing physical activity among persons living
with HIV

Jessica L. Montoya®, Catherine M. Jankowski®, Kelly K. O’Brien®,
Allison R. WebelY, Krisann K. Oursler®, Brook L. Henry?,
David J. Moore® and Kristine M. Erlandson®

AIDS 2019, 33:931-939
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Introduction

‘With the advent of eftective antiretroviral therapy (ART),
the care of persons living with HIV (PLWH) is shifting
focus to the management of age-related chronic health
conditions (e.g. metabolic syndrome and cardiovascular
disease), syndromes of ageing (e.g. dementia and frailty)
and side effects related to ART. Non-ART polypharmacy
is common among PLWH and associated with an
increasing risk of hospitalization and mortality [1]; thus,
nonpharmacologic management of comorbidities is
critical for PLWH who may experience an earlier onset
and a greater burden of comorbidities. Routine engage-
ment in health-enhancing behaviours, including physical
activity, may help prevent and manage comorbid health
conditions and syndromes of ageing common among
PLWH [2]. Physical activity refers to any bodily
movement produced by muscle contraction that causes
energy expenditure, whereas exercise is a subset of
physical activity that involves planned, repetitive body
movement with the intent to increase well being and
energy level to allow for independent participation in

physical activities [3]. The goal of this narrative review is
to summarize key literature from the past 10 years
examining the benefits of physical activity and to outline
recommendations to prescribe and support physical
activity engagement among PLWH.

The second edition of Physical Activity Guidelines for
Americans issued by the Department of Health and
Human Services (HHS) [4] proposes that adults — even
those with chronic conditions and disability — engage in at
least 150—300 min of moderate-intensity or 75—150 min
of vigorous-intensity aerobic physical activity per week, as
well as muscle strengthening activities on two or more days
a week. Balance training is additionally recommended as
part of older adults’ weekly physical activity to reduce fall
risk. Importantly, HHS emphasizes that moving more and
sitting less will benefit nearly everyone, with the most
sedentary and least active individuals experiencing the
greatest benefit from small physical activity increases [5].
Although some PLWH may have unique physical
limitations that must be accommodated in order for them
to safely engage in physical activity, the take-home
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recommendation is that physical activity participation is
key to maximizing health and function. For additional
information regarding physical activity recommendations
and safety precautions for patients with combinations of
cardiovascular disease risk factors (i.e. obesity, arterial
hypertension, diabetes mellitus and dyslipidaemia), we
refer the reader to an expert consensus statement on

physical activity prescription [6].

Despite the well established health benefits of physical
activity (summarized in Table 1) [7—41], rates among
PLWH remain low. A meta-analysis of 24 studies
involving nearly 4000 PLWH found that only half of
the individuals engaged in 150 min of moderate-intensity
physical activity [42]. Among middle-aged PLWH, 26%
reported no moderate, vigorous, or muscle strengthening
physical activity, similar to rates in the U.S. general
population [43]. These physical activity trends are
consistent across settings: 32% of Vietnamese adults with
HIV reported low or no physical activity [44,45], with
similar rates in the Swiss HIV Cohort study (41%) [46],
Germany (39%) [47] and Brazil (44%) [7]. Despite limited
engagement in physical activity, results of a qualitative
study found that PLWH understood the health promo-
tion benefits of physical activity and thought physical
activity should be a greater priority in their life [48].

Alternative types of physical activity

In addition to traditional aerobic (e.g. walking, biking and
swimming) and resistance exercises (Table 1), lower
intensity physical activity such as yoga is associated with
positive benefits among PLWH, including an improve-
ment in quality of life [8], reduction of depressive
symptoms [9] and reduction of blood pressure [9,49]. Tai
Chi was also associated with improved well being and
balance in PLWH [50]. The benefits of high-intensity
exercise are similarly evident: Erlandson et al. [10]
recently demonstrated that among older PLWH, high-
intensity aerobic and resistance exercise (based on target
heart rate and resistance load) improved endurance and
strength to a similar, if not greater, extent than moderate-
intensity exercise. Oursler et al. [51] similarly demon-
strated significant gains in endurance among older PLWH
exercising at a higher than a more moderate-intensity
aerobic programme. These studies of high-intensity
exercise have indicated no reason to dissuade PLWH —
young or old — from progressing to high-intensity
exercise following several weeks of moderate-intensity
training. More details about the effectiveness of various
types of physical activity among PLWH can be found in a
recent meta-analysis [52].

Barriers to physical activity among persons living
with HIV

Understanding barriers to physical activity specific to, or
more pronounced among, PLWH 1is essential to
developing effective, patient-centred physical activity
recommendations. Across populations, physical activity is

affected by diverse factors, including intrapersonal,
interpersonal and environmental barriers.

Intrapersonal barriers

In a systematic review of 45 studies of physical activity in
PLWH [53], lower engagement in physical activity was
consistently associated with demographic (i.e. older age
and fewer years of formal education), HIV-specific and
biologic (i.e. being on ART, lower CD4" T-cell counts,
lipodystrophy, lower cardiorespiratory fitness and oppor-
tunistic infections) and psychological (i.e. lower motiva-
tion, depression and worse self-perceived physical
function) variables. Moreover, the experience of these
physical and mental health challenges that hinder
engagement in physical activity may be unpredictable
and episodic for PLWH [54]. Many PLWH experience
great symptom burden, including neuropathy [55],
fatigue [56] and reduced cardiorespiratory fitness [57],
with even greater impairments among older PLWH [58].
Reduced cardiorespiratory fitness among PLWH as
indicated by impaired peripheral oxygen uptake [49],
dysfunction of skeletal muscle mitochondria [59],
reduction in mitochondrial DNA content [60] and/or
limitations in lung function [61] (e.g. impaired carbon
monoxide diffusion capacity [62]) may interfere with
adaptation to physical activity. Aerobic and resistance
exercise, however, may reduce symptoms such as HIV-
related fatigue [11,12]. Adherence to a moderate-
intensity, home-based, aerobic exercise [12] or a
supervised aerobic and resistance exercise intervention
has shown reduced fatigue among PLWH, with increased
benefit among those with high adherence [11].

Interpersonal barriers

Social factors, including worries about HIV disclosure
and stigma [63] and a lack of social support [64], can also
hinder participation in physical activity. Interviews of
PLWH who participated in a community-based exercise
programme, however, indicated that participants found
the environment less stigmatizing than initially feared,
suggesting the malleability of social determinants of
physical activity engagement. Healthcare providers’
recommendations can also play a key role in perceptions
and engagement in physical activity among PLWH [65].
When providers only focus on HIV-related health
outcomes and do not recommend routine physical
activityy, PLWH have less recognition of the health
benefits of physical activity [65].

Environmental barriers

Environmental barriers to physical activity may be more
pronounced among PLWH, such as concern about
physical safety [66]. Although fitness centres may be ideal
venues for engaging in physical activity, access may be
limited by physical and financial accessibility [67,68],
and/or concerns regarding potential stigma related to
body image [54]. Thus, when developing a physical
activity plan, environmental barriers may need to be
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Table 1. Summary of key findings from published studies (2009-2018) investigating the effects of physical activity on different body systems

among adults living with HIV.

Physical activity

Brief summary of findings

Intervention training studies

Aerobic + resistance

60 min aerobic + resistance 3x/week for 24
weeks [11]

40-60 min aerobic + resistance 4x/week for
12 weeks [13]

Aerobic + resistance 3x/week for 24 weeks
[10]

20min aerobic + resistance 3x/weekly for
16 weeks [14]

Aerobic and/or resistance

30min aerobic exercise or progressive
resistance 3x/week for 12 weeks [15]

60 min brisk walking with or without 30 min
circuit-training 3x/week for 12 weeks [16]

Aerobic alone

High-intensity aerobic interval 3x/week for
12 weeks [17]

45-60min aerobic 5—7x/week for 12 weeks
[18]

20-40 min light aerobic (walking or jogging)
3x/week for 12 weeks [19]

30min aerobic treadmill training 2x/week
for 6 weeks [20]

Moderate-to-vigorous PA (>2690 counts/
min for >10min); accelerometry [21]

Resistance alone

Circuit resistance 3x/week for 8 weeks [22]

Resistance 3x/week for 6 weeks [23]

Nonlinear resistance 3x/week for 12 weeks
[24,25]

Resistance 2x/week for 52 weeks [26]

Yoga

6 days of training followed by daily home-
based and 1x/week supervised yoga for 12
weeks [8]

60 min yoga 6x/week for 4 weeks [9]

60 min yoga 2-3x/week for 20 weeks [27]

60 min yoga 2x/week for 8 weeks [28]

Observational studies
Step counts; accelerometry [29]

Moderate PA; accelerometry [30]

Moderate-vigorous activity (>70 min/day);
SenseWear arm band [31]

S-R >600 MET min/week relative to
inactive; short-version IPAQ [7]

S-R of >3 days/week of moderate/high PA;
IPAQ [32]

S-R of >3 days/week of moderate/high PA;
IPAQ [33]

Fatigue: 1 vitality

Anthropometry/body composition: | % body fat, HC, T muscle mass, < BMI, WC, WHR

Cardiometabolic profile: | resting HR, glucose, T metabolic equivalent, < haemoglobin, TC,
HDL, LDL, TRIG, maximum oxygen consumption

Immunological profile: T CD4 * T-cell count

QOL/Mental Health: T QOL

Anthropometry/body composition: | waist circumference, < body weight, BMI

Cardiometabolic profile: | DBP, < SBP, TRIG, TC, HDL, LDL, fasting glucose, % w/MetS

Inflammation: < hsCRP

Physical function/frailty: 1 physical function

Inflammation: | IL-8, < IL-4, IL-5, IL-6, IL-10, TNF-a, IFN-y, GM-CSF

Pain: | neuropathic pain

Anthropometry/body composition: | body weight, BMI, WC, HC
Cardiometabolic profile: | TC, LDL
Inflammation: | hsCRP, IL-6, d-dimer, IL-18

Anthropometry/body composition: | Body weight, BMI, body fat %, WC, HC
Cardiometabolic profile: | HbA1c, DBP, < HOMA-IR, SBP, TRIG, TC, HDL, LDL
Cardiometabolic profile: | capacity of the endothelium to release t-PA

Mitochondrial function: T Peripheral blood mononuclear cells mitochondrial respiratory
capacity, spare respiratory capacity and nonmitochondrial respiration
Fatigue: 1 time to fatigue (measured by treadmill time), VO, max

Anthropometry/body composition: T weight loss, <~ BMI changes

Anthropometry/body composition: | fat mass, 1 lean mass, < body weight

Immunological profile: T CD4" T-cell count

Physical function/frailty: 1 strength, muscle mass, upper-arm and forearm circumference

Inflammation: «< IFN-y, IL-1B, IL-2, IL-4, IL-6, IL-10, TNF-a, VCAM-1, cortisol

Anthropometry/body composition: T lean body mass, | Body fat %, bod fat mass, < body mass,
BMI

Cardiometabolic profile: 1 HDL, | TC, LDL, TRIG, CRP

Inflammation: | IL-1B, IL-6, IL-8, TNF-e, T IL-10

Physical function/frailty: 1 muscular strength, < bone mineral content

Anthropometry/body composition: < body weight, BMI, lean mass, fat mass

Immunological profile: 1 CD4 * T-cell count, CD47/CD8™ ratio

Anthropometry/body composition: < BMI

Immunological profile: <+ CD4 ™ T-cell count

QOL/Mental Health: T QOL

Immunological profile: T CD4 * T-cell count

QOL/Mental Health: | depression symptoms

Anthropometry/body composition: < weight, fat mass

Cardiometabolic profile: | resting SBP, DBP, < lipids, glucose tolerance
QOL/Mental Health: «— QOL

QOL/Mental Health: T QOL (perceived stress and recent distress)

Cardiometabolic profile: | HOMA-IR, — CAC score, SBP, DBP, TC
Inflammation: | IL-6

Immunological profile: <+ CD4 * T-cell count

Cardiometabolic profile: | insulin resistance, TRIG

Inflammation: | CRP, < IL-6

Anthropometry/body composition: | WHR, < % overweight, WC, body fat percentage
Cardiometabolic profile: | % hypertension, % diabetes
Physical function/frailty: | odds of frailty

Disability: | odds of impairment in activities of daily living

Copyright © 2019 Wolters Kluwer Health, Inc. All rights reserved.
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Table 1 (continued)

Physical activity

Brief summary of findings

S-R of high PA (>3 days/week of vigorous PA
or >7 days combination of walking,
moderate and vigorous activity); IPAQ
(34]

S-R of moderate PA; IPAQ [35]

dependence

Moderate-vigorous PA (min); NIAID Adult
AIDS Clinical Trials Group Physical
Activity Assessment [36]

S-R of PA; NIAID Adult AIDS Clinical Trials
Group Physical Activity Assessment [37]

Neurocognition: | odds of impairment in learning, memory, motor function

Neurocognition: | odds of neurocognitive impairment, instrumental activities of daily living

Bone: 1 BMD at the total hip and lumbar spine

Anthropometry/body composition: < BMI
Cardiometabolic profile: | leptin, hyperaemic VTI, < HDL, LDL, TRIG, HOMA-IR, carotid

distensibility, pericardial fat, flow mediated dilation, mean-mean IMT
Inflammation: | 1L-6, hsCRP, <~ sCD163, sCD14, % CD14+ CD16+ monocytes, %
CD14dimCD16+ monocytes

S-R of home-based exercise (min); 7-day
diary [12]

S-R of >4 h/week of PA, relative to <4 h/
week or no PA [38]

S-R moderate-high PA, relative to low PA

Fatigue: | fatigue

Bone: 1 BMD

Anthropometry/body composition: | waist circumference, < waist/hip ratio, BMI

[39] Cardiometabolic profile: | SBP, DBP, Framingham risk score

S-R of PA in last 72 h [40]

Neurocognition: T neurocognitive functioning (higher baseline and maintenance of

neurocognitive function over time)

S-R of PA in last 72 h [41]

Neurocognition: | rates of global neurocognitive impairment, driven by | rates of impairment in

working memory and speed of information processing

Note: T denotes increase/improvement; | denotes decrease/decline; < denotes no significant change/difference. BMD, body mineral density; BP,
blood pressure; CAC, coronary artery calcium; GM-CSF, granulocyte-macrophage colony-stimulating factor; HbA1c, haemoglobin Alc; HC, hip
circumference; HDL, high-density lipoprotein cholesterol; HOMA-IR, haemostatic model assessment of insulin resistance; HR, heart rate; hsCRP,
high-sensitivity C-reactive protein; IFN-y, interferon gamma; IL, interleukin; IPAQ, International Physical Activity Questionnaire; LDL, low-density
lipoprotein cholesterol; MetS, metabolic syndrome; QOL, quality of life; sCD14, soluble cluster of differentiation 14; sCD163, soluble cluster of
Differentiation 163; S-R, self-report; TC, total cholesterol; TNF-a, tumour necrosis factor-alpha; t-PA, tissue-type plasminogen activator; TRIG,
triglycerides; VCAM-1, vascular cell adhesion protein 1; WC, waist circumference; WHR, waist-to-hip ratio.

considered and solutions for overcoming these barriers
may need to be identified (e.g. encouraging outdoor
activity, access to indoor facilities such as a shopping mall
or short bouts of physical activity throughout the day that
do not require gym access or equipment).

Collectively, this body of literature on barriers to physical
activity among PLWH indicates an interplay of intraper-
sonal, interpersonal and environmental factors. Consid-
ering potential barriers to physical activity and plausible
solutions are essential components of a physical activity
action plan for PLWH. PLWH may benefit from an
individualized approach to promoting physical activity,
such as a gradual increase in activity, a different type of
physical activity or physical activity environment,
additional social support and/or a physical activity
prescription that is tailored to the goals, abilities and
interests of the individual in order to restore and achieve
levels of cardiorespiratory fitness and physical function
similar to HIV-uninfected peers.

Behaviour change strategies for increasing
engagement in physical activity

The American Heart Association recommends the
routine assessment and promotion of physical activity
as a ‘vital sign’ with every patient at every visit [69].
Assessment and promotion of physical activity in the
healthcare setting has been found to be so effective at

improving patient outcomes that some healthcare systems
have begun including physical activity as a vital sign in the
electronic medical record [69]. The current extensive
primary care guidelines for PLWH include detailed
screening and management recommendations for hyper-
tension, hyperlipidaemia and other common health
conditions but do not mention physical activity assess-
ment or counselling either routinely or in the manage-
ment of comorbidities. The primary care guidelines for
PLWH do recommend healthcare encounters every 3—6
months [70]: these frequent healthcare encounters
provide excellent opportunities for healthcare providers
to inquire about and promote physical activity among
PLWH. A recent review confirms that assessment and
promotion of physical activity by healthcare providers has
a small to moderate positive effect on increasing physical
activity levels, with larger effects observed when multiple
behaviour change strategies are implemented [71].

One simple, effective behaviour change strategy is a
physical activity prescription that is collaboratively
developed by the patient and provider [72,73]. We
adapted the physical activity prescription from the
‘Exercise is Medicine’ website [74] and included several
behaviour change strategies that can be personalized
(Fig. 1). The adapted physical activity prescription form
allows healthcare providers to encourage patients to
progress to higher levels of physical activity and/or work

Copyright © 2019 Wolters Kluwer Health, Inc. All rights reserved.
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towards meeting the HHS recommendations by gradually
increasing the amount of time, intensity or number of
times a week they are physically active. For sedentary or
physically inactive PLWH, prescribing movement breaks
or walking may be a practical initial strategy to increase
physical activity, as it does not require special skills or
equipment [75].

Effective behaviour change strategies that consider
readiness to engage in physical activity in the context
of living with a sometimes unpredictable and episodic
illness are needed to optimally promote adherence to a
physical activity prescription among PLWH [68]. On the
basis of HIV-specific literature in combination with
existing behaviour change techniques recommended for
all persons [76,77], we recommend adoption of
behaviour change strategies, such as self-monitoring of
physical activity; goal setting and action planning;
prompts, cues or scheduling; and social support.
Providing these strategies to patients may increase the
likelihood of initiation and maintenance or sustained
uptake of physical activity, ultimately leading to improved
health and wellness in this population. We briefly
summarize the benefits of the following approaches.

Self-monitoring is a useful physical activity behaviour
change technique [77] that can include the use of
wearable motion-sensing technologies (e.g. pedometers,
Fitbit) [78], smartphone applications and online tracking
resources such as Go4Life from the National Institute on
Aging [79]. Self~-monitoring can also occur using low-
technology strategies such as a pen and paper diary.
Results from a scoping study indicated that wireless
activity monitors are increasingly used among PLWH as
an outcome measure of physical activity; however,
evidence of their effectiveness to enhance physical
activity among PLWH is scarce [80].

Goal setting and action planning are eftective behavioural
strategies for increasing engagement in physical activity
[81]. Goal setting encourages specific behavioural
resolution (e.g. engaging in more physical activity this
week), while action planning involves detailed planning
of what the person will do, when they will engage in the
specified behaviour and for how long. Combining
behaviour change techniques, a person can self-monitor
physical activity (e.g. steps per day) and then set a
behavioural goal (e.g. increasing the number of steps by
10% per week). Action planning builds upon goal setting
by linking behaviours to situational cues or an existing
behaviour (i.e. associative learning). For example,
physical activity can be linked with the use of
transportation (e.g. exiting one stop early on the subway
or bus, parking at the outskirts of a parking lot and taking
the stairs), to establish a habit.

Prompts, cues and scheduling that remind PLWH to engage
in physical activity may drive habit formation and

improve long-term physical activity adherence. Pre-
scheduled activity is more often adhered to than relying
on impromptu self-motivation [82]. A calendar, alarms
and/or cell phone reminders to set aside a specific time for
physical activity can support physical activity scheduling.
An ongoing study is evaluating the effectiveness of a novel
Short Message Service intervention (ISTEP) to increase
moderate physical activity among PLWH [83,84].

Social support is strongly linked to physical activity
engagement. Recent data clearly describe the prominent
role that healthcare providers have in integrating health
promotion into routine HIV care [65]. Thus, providers
can leverage their strong patient relationships to
emphasize a holistic concept of well being that includes
physical activity [65]. Persons are more likely to engage in
physical activity if they are linked to a similarly motivated
person with whom they are able to engage in physical
activity, creating a ‘buddy system’ (e.g. making a
‘contract’” with others to achieve specified levels of
physical activity or participating in group exercise) [85].
In addition, the social environment of group exercise can
enhance motivation and adherence to physical activity
among older PLWH [86].

Conclusion

Similar to the general population, approximately one-
third of PLWH do not achieve the minimum physical
activity guidelines despite the numerous health benefits
across the life span. HIV providers have a responsibility to
assess and promote physical activity in the routine
healthcare of all PLWH. These evidence-based practice
recommendations can be used as a tool to facilitate
engagement in physical activity among PLWH.

Acknowledgements

J LM, CM]J, DJ.M and K.M.E. provided substantial
contribution to the conception of this opinion piece and
collaboratively wrote the first draft of the manuscript. All
authors critically revised and provided final approval of
the manuscript.

We acknowledge Roberto Gallardo for his contribution
to the design and revision of Fig. 1.

K.K.O’B. issupported by a Canada R esearch Chair (CRC)
in Episodic Disability and R ehabilitation. K.E. issupported
by the National Institute of Aging of the National Institutes
of Health K23AG050260 and AG054366.

Conflicts of interest
There are no conflicts of interest.

Copyright © 2019 Wolters Kluwer Health, Inc. All rights reserved.



Increasing physical activity Montoya et al.

References

Justice AC, Gordon KS, Skanderson M, Edelman EJ, Akgun KM,
Gibert CL, et al. Nonantiretroviral polypharmacy and adverse
health outcomes among HIV-infected and uninfected indivi-
duals. AIDS 2018; 32:739-749.

d’Ettorre G, Ceccarelli G, Giustini N, Mastroianni CM, Silvestri
G, Vullo V. Taming HIV-related inflammation with physical
activity: a matter of timing. A/IDS Res Hum Retroviruses 2014;
30:936-944.

Caspersen CJ, Powell KE, Christenson GM. Physical activity,
exercise, and physical fitness: definitions and distinctions for
health-related research. Public Health Rep 1985; 100:126-131.
U.S. Department of Health and Human Services. Physical
activity guidelines for Americans. 2nd ed. Washington, DC:
U.S. Department of Health & Human Services; 2018.

Kelly P, Kahlmeier S, Gotschi T, Orsini N, Richards J, Roberts N,
et al. Systematic review and meta-analysis of reduction in all-
cause mortality from walking and cycling and shape of dose
response relationship. /nt | Behav Nutr Phys Act 2014; 11:132.
Hansen D, Niebauer ], Cornelissen V, Barna O, Neunhauserer
D, Stettler C, et al. Exercise prescription in patients with
different combinations of cardiovascular disease risk factors:
a consensus statement from the EXPERT working group. Sports
Med 2018; 48:1781-1797.

Silveira EA, Santos A, Falco MO, Cardoso RC, Vitorino PVO.
Association of physical inactivity with hypertension and low
educational level in people living with HIV/AIDS. AIDS Care
2018; 30:1004-1009.

Mawar N, Katendra T, Bagul R, Bembalkar S, Vedamurthachar
A, Tripathy S, et al. Sudarshan Kriya yoga improves quality of
life in healthy people living with HIV (PLHIV): results from an
open label randomized clinical trial. /ndian | Med Res 2015;
141:90-99.

Naoroibam R, Metri KG, Bhargav H, Nagaratna R, Nagendra
HR. Effect of Integrated Yoga (IY) on psychological states and
CD4 counts of HIV-1 infected patients: a randomized con-
trolled pilot study. /nt / Yoga 2016; 9:57-61.

Erlandson KM, MaWhinney S, Wilson M, Gross L, McCandless
SA, Campbell TB, et al. Physical function improvements with
moderate or high-intensity exercise among older adults with or
without HIV infection. AIDS 2018.

Ogalha C, Luz E, Sampaio E, Souza R, Zarife A, Neto MG, et al.
A randomized, clinical trial to evaluate the impact of regular
physical activity on the quality of life, body morphology and
metabolic parameters of patients with AIDS in Salvador, Brazil.
J Acquir Immune Defic Syndr 2011; 57 (Suppl 3):5179-185.
Webel AR, Perazzo ), Decker M, Horvat-Davey C, Sattar A, Voss
J. Physical activity is associated with reduced fatigue in adults
living with HIV/AIDS. / Adv Nurs 2016; 72:3104-3112.
Cutrono SE, Lewis JE, Perry A, Signorile J, Tiozzo E, Jacobs KA.
The effect of a community-based exercise program on inflam-
mation, metabolic risk, and fitness levels among persons living
with HIV/AIDS. AIDS Behav 2016; 20:1123-1131.

Pedro RE, Candido N, Guariglia DA, Melo BP, Bertolini DA, Peres
SB, et al. Exercise improves cytokine profile in HIV-infected
people: a randomized clinical trial. Cytokine 2017; 99:18-23.
Maharaj SS, Yakasai AM. Does a rehabilitation program of
aerobic and progressive resisted exercises influence HIV-in-
duced distal neuropathic pain? Am J Phys Med Rehabil 2018;
97:364-369.

BonatoM, Galli L, Passeri L, Longo V, Pavei G, Bossolasco S, etal.
A pilot study of brisk walking in sedentary combination anti-
retroviral treatement (CART)- treated patients: benefit on soluble
and cell inflammatory markers. BMC Infect Dis 2017; 17:61.
Stoa EM, Meling S, Nyhus LK, Glenn S, Mangerud KM, Helgerud
J, et al. High-intensity aerobic interval training improves aero-
bic fitness and HbA1c among persons diagnosed with type 2
diabetes. Fur | Appl Physiol 2017; 117:455-467.

Connick E, Greiner J, Dow C, Diehl K, Stauffer B, DeSouza C.
Exercise, oxidative stress, and fibrinolytic function in HIV-1
infected adults. Conference on Retroviruses and Opportunistic
Infections; Seattle, Washington, USA: 13—15 February; 2017.
Kocher M, McDermott M, Lindsey R, Shikuma CM, Gerschen-
son M, Chow DC, et al. Short communication: HIV patient
systemic mitochondrial respiration improves with exercise.
AIDS Res Hum Retroviruses 2017; 33:1035-1037.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Hand GA, Phillips KD, Dudgeon WD, William Lyerly G, Larry
Durstine ], Burgess SE. Moderate intensity exercise training
reverses functional aerobic impairment in HIV-infected indi-
viduals. A/DS Care 2008; 20:1066-1074.

Webel AR, Moore SM, Longenecker CT, Currie J, Horvat Davey
C, Perazzo J, et al. Randomized controlled trial of the System-
CHANGE intervention on behaviors related to cardiovascular
risk in HIV+ adults. / Acquir Immune Defic Syndr 2018; 78:
23-33.

Ghayomzadeh M, SeyedAlinaghi S, Shamsi MM, Rezaei S,
Earnest CP, Akbarnejad S, et al. Effect of 8-week of hospital-
based resistance training program on TCD4+ cell count and
anthropometric characteristic of HIV patients in Tehran, Iran:
a randomized controlled trial. / Strength Cond Res 2017 [Epub
ahead of print].

Vingren JL, Curtis JH, Levitt DE, Duplanty AA, Lee EC, McFarlin
BK, et al. Adding resistance training to the standard of care for
inpatient substance abuse treatment in men with human im-
munodeficiency virus improves skeletal muscle health without
altering cytokine concentrations. / Strength Cond Res 2018;
32:76-82.

Zanetti HR, da Cruz LG, Lourenco CL, Ribeiro GC, Ferreira de
Jesus Leite MA, Neves FF, et al. Nonlinear resistance training
enhances the lipid profile and reduces inflammation marker in
people living with HIV: a randomized clinical trial. / Phys Act
Health 2016; 13:765-770.

Zanetti HR, Cruz LG, Lourenco CL, Neves Fde F, Silva-Vergara
ML, Mendes EL. Nonlinear resistance training reduces inflam-
matory biomarkers in persons living with HIV: a randomized
controlled trial. Fur / Sport Sci 2016; 16:1232-1239.

Souza PM, Jacob-Filho W, Santarem JM, Silva AR, Li HY,
Burattini MN. Progressive resistance training in elderly HIV-
positive patients: does it work? Clinics (Sao Paulo) 2008;
63:619-624.

Cade WT, Reeds DN, Mondy KE, Overton ET, GrassinoJ, Tucker
S, et al. Yoga lifestyle intervention reduces blood pressure in
HIV-infected adults with cardiovascular disease risk factors.
HIV Med 2010; 11:379-388.

Agarwal RP, Kumar A, Lewis JE. A pilot feasibility and
acceptability study of yoga/meditation on the quality of life
and markers of stress in persons living with HIV who also
use crack cocaine. / Altern Complement Med 2015; 21:
152-158.

Webel AR, Perazzo ], Longenecker CT, Jenkins T, Sattar A,
Rodriguez M, et al. The influence of exercise on cardiovascular
health in sedentary adults with human immunodeficiency
virus. / Cardiovasc Nurs 2018; 33:239-247.

Forde C, Loy A, O’Dea S, Mulcahy F, Gormley J, Daly C.
Physical activity is associated with metabolic health in men
living with HIV. AIDS Behav 2018; 22:1965-1971.

Wirth MD, Jaggers JR, Dudgeon WD, HebertJR, Youngstedt SD,
Blair SN, et al. Association of markers of inflammation with
sleep and physical activity among people living with HIV or
AIDS. AIDS Behav 2015; 19:1098-1107.

Erlandson KM, Wu K, Koletar SL, Kalayjian RC, Ellis R], Taiwo B,
et al. Association between frailty and components of the frailty
phenotype with modifiable risk factors and antiretroviral ther-
apy. / Infect Dis 2017; 215:933-937.

Johs NA, Wu K, Tassiopoulos K, Koletar SL, Kalayjian RC, Ellis
RJ, et al. Disability among middle-aged and older persons with
human immunodeficiency virus infection. Clin Infect Dis 2017;
65:83-91.

Monroe AK, Zhang L, Jacobson LP, Plankey MW, Brown TT,
Miller EN, et al. The association between physical activity and
cognition in men with and without HIV infection. H/V Med
2017; 18:555-563.

Fazeli PL, Marquine MJ, Dufour C, Henry BL, Montoya J,
Gouaux B, et al. Physical activity is associated with better
neurocognitive and everyday functioning among older adults
with HIV disease. AIDS Behav 2015; 19:1470-1477.

Perazzo JD, Webel AR, Alam SMK, Sattar A, McComsey GA.
Relationships between physical activity and bone density in
people living with HIV: results from the SATURN-HIV study. /
Assoc Nurses AIDS Care 2018; 29:528-537.

Dirajlal-Fargo S, Webel AR, Longenecker CT, Kinley B, Labbato
D, Sattar A, et al. The effect of physical activity on cardiometa-
bolic health and inflammation in treated HIV infection. Antivir
Ther 2016; 21:237-245.

Copyright © 2019 Wolters Kluwer Health, Inc. All rights reserved.

937



938

AIDS 2019, Vol 33 No 6

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

Erlandson KM, Lake JE, Sim M, Falutz J, Prado CM, Domingues
da Silva AR, et al. Bone mineral density declines twice as
quickly among HIV-infected women compared with men. /
Acquir Immune Defic Syndr 2018; 77:288-294.

Kazooba P, Kasamba I, Mayanja BN, LutaakomeJ, Namakoolal,
Salome T, et al. Cardiometabolic risk among HIV-POSITIVE
Ugandan adults: prevalence, predictors and effect of long-term
antiretroviral therapy. Pan Afr Med | 2017; 27:40.

Dufour CA, Marquine MJ, Fazeli PL, Umlauf A, Henry BL, Zlatar
Z, et al. A longitudinal analysis of the impact of physical activity
on neurocognitive functioning among HIV-infected adults.
AIDS Behav 2018; 22:1562-1572.

Dufour CA, Marquine M), Fazeli PL, Henry BL, Ellis RJ, Grant |,
et al. Physical exercise is associated with less neurocognitive
impairment among HIV-infected adults. / Neurovirol 2013;
19:410-417.

Vancampfort D, Mugisha J, De Hert M, Probst M, Firth J,
Gorczynski P, et al. Global physical activity levels among
people living with HIV: a systematic review and meta-analysis.
Disabil Rehabil 2018; 40:388-397.

Clingerman EM. Participation in physical activity by persons living
with HIV disease. / Assoc Nurses AIDS Care 2003; 14:59-70.
Bui TV, Blizzard CL, Luong KN, Truong Nle V, Tran BQ, Otahal
P, et al. Physical activity in Vietnam: estimates and measure-
ment issues. PLoS One 2015; 10:e0140941.

Dang AK, Nguyen LH, Nguyen AQ, Tran BX, Tran TT, Latkin
CA, et al. Physical activity among HIV-positive patients receiv-
ing antiretroviral therapy in Hanoi and Nam Dinh, Vietnam: a
cross-sectional study. BM/ Open 2018; 8:e020688.

Marzel A, Kouyos RD, Reinschmidt S, Balzer K, Garon F,
Spitaleri M, et al. Dietary patterns and physical activity corre-
late with total cholesterol independently of lipid-lowering
drugs and antiretroviral therapy in aging people living with
human immunodeficiency virus. Open Forum Infect Dis 2018;
5:0fy067.

Stein L, Hechler D, Jessen AB, Neumann K, Jessen H, Beneke R.
Sports behaviour among HIV-infected versus noninfected in-
dividuals in a Berlin cohort. Int | STD AIDS 2012; 23:25-29.
Vader K, Simonik A, Ellis D, Kesbian D, Leung P, Jachyra P, et al.
Perceptions of ‘physical activity’ and ’exercise’ among people
living with HIV: a qualitative study. /nt / Ther Rehabil 2017;
24:473-482.

Cade WT, Fantry LE, Nabar SR, Keyser RE. Decreased peak
arteriovenous oxygen difference during treadmill exercise test-
ing in individuals infected with the human immunodeficiency
virus. Arch Phys Med Rehabil 2003; 84:1595-1603.
Galantino ML, Shepard K, Krafft L, Laperriere A, Ducette J,
Sorbello A, et al. The effect of group aerobic exercise and t’ai
chi on functional outcomes and quality of life for persons living
with acquired immunodeficiency syndrome. | Altern Comple-
ment Med 2005; 11:1085-1092.

Oursler KK, Sorkin JD, Ryan AS, Katzel LI. A pilot randomized
aerobic exercise trial in older HIV-infected men: insights into
strategies for successful aging with HIV. PLoS One 2018;
13:e0198855.

Voigt N, Cho H, Schnall R. Supervised physical activity and
improved functional capacity among adults living with HIV: a
systematic review. / Assoc Nurses AIDS Care 2018; 29:667—
680.

Vancampfort D, Mugisha ], Richards J, De Hert M, Probst M,
Stubbs B. Physical activity correlates in people living with HIV/
AIDS: a systematic review of 45 studies. Disabil Rehabil 2018;
40:1618-1629.

Montgomery CA, Henning K], Kantarzhi SR, Kideckel TB, Yang
CF, O’Brien KK. Experiences participating in a community-
based exercise programme from the perspective of people
living with HIV: a qualitative study. BM/ Open 2017;
7:¢015861.

Kaku M, Simpson DM. HIV neuropathy. Curr Opin HIV AIDS
2014; 9:521-526.

Barroso J, Leserman J, Harmon JL, Hammill B, Pence BW.
Fatigue in HIV-infected people: a three-year observational
study. / Pain Symptom Manage 2015; 50:69-79.

Oursler KK, Katzel LI, Smith BA, Scott WB, Russ DW, Sorkin JD.
Prediction of cardiorespiratory fitness in older men infected
with the human immunodeficiency virus: clinical factors and
value of the six-minute walk distance. /| Am Geriatr Soc 2009;
57:2055-2061.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

Oursler KK, Sorkin JD, Smith BA, Katzel LI. Reduced aerobic
capacity and physical functioning in older HIV-infected men.
AIDS Res Hum Retroviruses 2006; 22:1113-1121.

Ortmeyer HK, Ryan AS, Hafer-Macko C, Oursler KK. Skeletal
muscle cellular metabolism in older HIV-infected men. Physiol
Rep 2016; 4:pii: e12794.

Payne BA, Gardner K, Chinnery PF. Mitochondrial DNA muta-
tions in ageing and disease: implications for HIV? Antivir Ther
2015; 20:109-120.

Campo M, Oursler KK, Huang L, Goetz MB, Rimland D, Hoo
GS, et al. Association of chronic cough and pulmonary function
with 6-min walk test performance in HIV infection. | Acquir
Immune Defic Syndr 2014; 65:557-563.

Kristoffersen US, Lebech AM, Mortensen J, Gerstoft J, Gutte H,
Kjaer A. Changes in lung function of HIV-infected patients: a
4.5-year follow-up study. Clin Physiol Funct Imaging 2012;
32:288-295.

Ley C, Barrio MR, Leach L. Social-ecological, motivational and
volitional factors for initiating and maintaining physical activ-
ity in the context of HIV. Open AIDS ] 2015; 9:96-103.
Rehm KE, Konkle-Parker D. Physical activity levels and per-
ceived benefits and barriers to physical activity in HIV-infected
women living in the deep south of the United States. A/DS Care
2016; 28:1205-1210.

Webel AR, Perazzo JD, Dawson-Rose C, Smith C, Nicholas PK,
Rivero-Mendez M, et al. A multinational qualitative investiga-
tion of the perspectives and drivers of exercise and dietary
behaviors in people living with HIV. App/ Nurs Res 2017;
37:13-18.

Roos R, Myezwa H, van Aswegen H. Not easy at all but I am
trying’: barriers and facilitators to physical activity in a South
African cohort of people living with HIV participating in a
home-based pedometer walking programme. A/DS Care 2015;
27:235-239.

Li A, McCabe T, Silverstein E, Dragan S, Salbach NM, Zobeiry
M, et al. Community-based exercise in the context of HIV:
factors to consider when developing and implementing com-
munity-based exercise programs for people living with HIV. /
Int Assoc Provid AIDS Care 2017; 16:267-275.

Simonik A, Vader K, Ellis D, Kesbian D, Leung P, Jachyra P, et al.
Are you ready? Exploring readiness to engage in exercise
among people living with HIV and multimorbidity in Toronto,
Canada: a qualitative study. BM/ Open 2016; 6:e010029.
Lobelo F, Rohm Young D, Sallis R, Garber MD, Billinger SA,
Duperly J, et al. Routine assessment and promotion of physical
activity in healthcare settings: a scientific statement from the
American Heart Association. Circulation 2018; 137:e495—
e522.

Aberg JA, Gallant JE, Ghanem KG, Emmanuel P, Zingman BS,
Horberg MA, et al. Primary care guidelines for the management
of persons infected with HIV: 2013 update by the HIV med-
icine association of the Infectious Diseases Society of America.
Clin Infect Dis 2014; 58:e1-e34.

Sanchez A, Bully P, Martinez C, Grandes G. Effectiveness of
physical activity promotion interventions in primary care: a
review of reviews. Prev Med 2015; Suppl 76:556-567.

Cress ME, Buchner DM, Prohaska T, Rimmer ], Brown M,
Macera C, et al. Best practices for physical activity programs
and behavior counseling in older adult populations. / Aging
Phys Act 2005; 13:61-74.

Neale AV, Singleton SP, Dupuis MH, Hess JW. The use of
behavioral contracting to increase exercise activity. Am /
Health Promot 1990; 4:441-447.

American College of Sports Medicine. Exercise is medicine.
2018. https://www.exerciseismedicine.org/assets/page_docu-
ments/EIM%20Prescription%20pad%201-up.pdf

Piercy KL, Troiano RP, Ballard RM, Carlson SA, Fulton JE,
Galuska DA, et al. The physical activity guidelines for Amer-
icans. JAMA 2018; 320:2020-2028.

Michie S, Abraham C, Whittington C, McAteer J, Gupta S.
Effective techniques in healthy eating and physical activity
interventions: a meta-regression. Health Psychol 2009;
28:690-701.

Michie S, Ashford S, Sniehotta FF, Dombrowski SU, Bishop A,
French DP. A refined taxonomy of behaviour change techni-
ques to help people change their physical activity and healthy
eating behaviours: the CALO-RE taxonomy. Psychol Health
2011; 26:1479-1498.

Copyright © 2019 Wolters Kluwer Health, Inc. All rights reserved.


https://www.exerciseismedicine.org/assets/page_documents/EIM%2520Prescription%2520pad%25201-up.pdf
https://www.exerciseismedicine.org/assets/page_documents/EIM%2520Prescription%2520pad%25201-up.pdf

Increasing physical activity Montoya et al.

78.

79.

80.

81.

82.

Goode AP, Hall KS, Batch BC, Huffman KM, Hastings SN, Allen
KD, et al. The impact of interventions that integrate acceler-
ometers on physical activity and weight loss: a systematic
review. Ann Behav Med 2017; 51:79-93.

National Institute on Aging. Go4Life. 2018. https://go4life.nia.-
nih.gov [Accessed 11 May 2018]

Dagenais M, Cheng D, Salbach NM, Brooks D, O’Brien KK.
Wireless physical activity monitor use among adults living with
HIV: a scoping review. Rehab Oncoly (in press).

McEwan D, Harden SM, Zumbo BD, Sylvester BD, Kaulius M,
Ruissen GR, et al. The effectiveness of multicomponent goal
setting interventions for changing physical activity behaviour:
a systematic review and meta-analysis. Health Psychol Rev
2016; 10:67-88.

Gardner B, Lally P, Wardle J. Making health habitual: the
psychology of ’habit-formation” and general practice. Br /
Gen Pract 2012; 62:664-666.

83.

84.

85.

86.

Henry BL, Moore D]J. Preliminary findings describing partici-
pant experience with iSTEP, an mHealth intervention to in-
crease physical activity and improve neurocognitive function
in people living with HIV. /] Assoc Nurses AIDS Care 2016;
27:495-511.

Montoya JL, Wing D, Knight A, Moore DJ, Henry BL. Devel-
opment of an mHealth ontervention (iSTEP) to promote phy-
sical activity among people living with HIV. J Int Assoc Provid
AIDS Care 2015; 14:471-475.

Kahn EB, Ramsey LT, Brownson RC, Heath GW, Howze EH,
Powell KE, et al. The effectiveness of interventions to increase
physical activity. A systematic review. Am J Prev Med 2002; 22
(Suppl 4):73-107.

Neff HA, Kellar-Guenther Y, Jankowski CM, Worthington C,
McCandless SA, Jones ), et al. Turning disability into ability:
barriers and facilitators to initiating and maintaining exercise
among older men living with HIV. AIDS Care 2018:1-5.

Copyright © 2019 Wolters Kluwer Health, Inc. All rights reserved.

939


https://go4life.nia.nih.gov/
https://go4life.nia.nih.gov/

	Evidence-informed practical recommendations for increasing physical activity among persons living with™HIV
	Introduction
	Alternative types of physical activity
	Barriers to physical activity among persons living with HIV
	Intrapersonal barriers
	Interpersonal barriers
	Environmental barriers

	Behaviour change strategies for increasing engagement in physical activity

	Conclusion
	Acknowledgements
	Conflicts of interest





