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Abstract: Several studies have suggested that aerobic physical activity is safe and beneficial for HIV-infected adults,
However, there 15 information lacking regarding whether HIV-infected patients practice physical activity and to what
extent. Therefore, the aim of this systematic review was to determine the prevalence of physical activity, sedentary
lifestyle or lack of physical activity in non-experimental conditions performed by HIV-infected subjects. The electronic
search was conducted using Medline and EMBASE bibliographic databases and the platforms of Bireme, Ovid, Science
Direct, High Wire and SCIELO from January 1990 to July 2011, Original observational studies were included. Of the
2838 articles found, 48 met the inclusion criteria. Following data extraction and after reading the manuscripta, 24 were
selected for systematic review, OF the 24 studies, most were cross-sectional studies, The average guality score using the
modified Mewcastle-Ottawa scale was 2.821.5. The diversity of methods used to assess physical activity precluded the
caleulated summary estimate of prevalence. The percentage of sedentary lifestyle was determined in 13 articles which
conducted studies on HIV-infected individuals. The percentage of sedentary lifestyle or physical inactivity ranged from
19% to 73%, with the level determined by different methods. In conclusion, there are few well-designed smdies with
adequate sample size to represent the population of HIV-infected individuals, A pooled estimate could not be calculated
due to the differences in physical activity measurements and definitions of physically active and non-active HIV-infected
individuals.

Keywords: HIV, AIDS, physical activity, motor activity, lifestyle, sedentary, systematic review.

INTRODUCTION studies, founded on mnterventions administered for a short
petiod of time - some of them had no control group, and
conducted on small samples of highly selected participants.
Theretore the findings could not be generalized to the overall
population of HIV-infected individuals and do not support
long-term benefits, Moreover, there is scarce information
regarding the level of physical activity performed by HIV-
infected individuals. This systematic review aimed to verify
the prevalence of physical activity, sedentary lifestyle or lack
of physical activity in non-experimental conditions performed

Regular physical activity has been recommended as a
part of the global strategy for prevention of non-
transmissible diseases [1-3]. The current physical activity
guideline suggests that adults should engage in moderate-to-
vigorous physical activity for at least 30 minutes a day, five
days a week [1]. The guideling aimed at the general
population [4] and there is no specific recommendation for
HIV-infected individuals. However, a systematic review has

found that aerobic exercise or its combination with strength
training for four weeks, at least three times a week, might be
enough for improving cardio-respiratory capacity of HIV-
infected individuals [5]. Additional evidence suggests that
the effect of long-term endurance exercise can increase CD4,
improve functional capacity, and quality of life, as well as
reduce the prevalence of depression and pre-hypertension [6-
8]. Furthermore, moderate-to-vigorous exercise Improved
cardio-respiratory fitness and promoted weight loss with no
detrimental influence on immunological profile or viral load
level increase in subjects on antiretroviral treatment [9-11],
Most of these results were obtained through experimental
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by HIV-infected subjects in order 1o oblain a pooled estimate,

METHODS
Searching

The search strategy was performed using Medline and
EMBASE bibliographic databases and the platforms of
LILACS, Ovid, Science Direct, High Wire and SCIELO.
Unpublished studies were investigated in the largest doctoral
thesis and dissertations database of a Brazilian Agency
(CAPES). The searching by hand was conducted in the
references of the review papers and in non-indexed Medline
Brazilian journals, Duplicate publication was checked and,
wherever necessary, the corresponding author was contacted.

Three investigators conducted independent search
strategies, and the final one included primary descriptors for

i 2002 Bentham Science Publishers
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PubMed: “physical activity" [textword] or "exercise"
[MESH] or "motor activity” [MESH] that were intersected
with secondary descriptors: "lifestyle” [MESH]. "HIV"
[MESH], "AIDS" [MESH] using Boolean operators. Even
though this review was not focused on “exercise”, this
deseriptor was included in order to capture papers that might
contain both physical activity and exercise measurement,

Selection

The eligibility criteria included observational studies that
evaluated physical activity performed by HIV-infected
adults, published from Janvary 1990 to July 2011, and with
no language restriction, Prevalence, cross-sectional, and
cohort studies that assessed physical activity using a
standardized protocol or equipment were eligible.

Validity Assessment

Screening and  eligibility were  checked by three
independent  investigators who read the titles and the
abstracts of all articles in order to identify those that met the
inclusion criteria or those that could not be clearly excluded.
Disagreements were solved by consensus in stafl meetings,

Ethics Statement

The project was approved by the Ethics Committee of
Hospital de Clinicas de Porto Alegre, which is accredited by
the US Office of Human Rescarch Protections as an
[nstitutional Review Board,

Data Extraction

A standardized record form was designed, pretested,
piloted and revised. Two independent investigators extracted
the data using a spreadsheet previously tested and refined.
Divergences were resolved by discussion between the
reviewers, Selected studies were critically appraised and data
were recorded inoa tabular format allowing comparisons
between studies. Three authors were contacted in order to
obtain additional information or to clarify some details about
the methedology of measurement or physical activity score.

Study Characteristics

Characteristics of the study such as year, sefting.
population and sampling, study design, instrument or
equipment used to quantify physical activity were recorded,
and gquality of the study was assessed by the Newcastle-
Omtawa scale, adapted for cross-sectional studies [12], The
data was reported according to the PRISMA Statement
checklist, and a four-phase flow diagram was produced [12].

Information was extracted from each included article on:
(1} article identification; (2} characteristics of participants,
such as age, gender, HIV or AIDS diagnosis/testing method;
(3) design and setting; (4) sample size; (5) physical activity,
including  measurement  methods  and  type,  duration,
frequency and intensity of physical activity in order 1o
classify the level,

Schuelfer-Trevisol of &,

Quantitative Data Synthesis

It was anticipated that the report of physical activity
might be presented using different formats, so all continuous
{mean and S or categorical (percentage) data were
recorded for type, duration and frequency of physical
activity. Individuals physically active could be identified by
moderate-to-vigorous physical activity performed during 150
min/week [13]. questionnaire or accelerometer: walking al
least 10,000 steps/day measured by a pedometer [13], or any
other standardized definition. Participants who did not
achieve such levels were classified as inactive. A priori, it
was planned to aggregate the results of the studies into a
summary measure of prevalence rate, and assessing
heterogeneity using the Comprehensive Meta-Analysis®
software,

The modified Newcastle-Ottawa Scale, derived from
quality assessment scales for case-control studies, was used
to assess the quality of the study regarding sampling,
selection,  exposure, and  outcome  measurements.  The
questions of case-control study assessment were adapted to
investigate exposure (HIV infection diagnosis) and outcome
(Physical activity). A star was given for cach item
completed, resulting in scores ranging from 0 (worst) to 7
ibest) [12]. Fig, (1) shows the questions used for quality
assessment of the studies.

RESULTS
Flow of Included Studies

The database search identified 2,830 as potentially
eligible studies. Six were detected by checking the references
of relevant papers and two doctoral theses were additionally
retrieved. All studies were screened by reviewing the title
and abstract and 48 needed review of the full-text. The
remaining retrieved studies were excluded since they did not
meet the eligibility criteria, and the full text of 48 studies
was examined by two investigators. Fig, (2) presents the
flowchart to summarize study  selection processes  that
showed in the inclusion of 24 articles.

Study Characteristics

In the overall, 24 smdies were included, two cohort
studies, eight prevalence studies, and 14 cross-sectional
studies. Two articles [14,15] showed superposition of the
main and complementary results, and they were handled as a
single article for data analysis purpose.

Of the 24 articles included in this systematic review, 14
primarily aimed to determine the prevalence of physical
activity or to examine its association with metabolic
disorders, abnormal fat distribution, progression of HIV
mfection or its imfluence on the immune system. The
remaining 10 studies assessed physical activity to test
secondary  hypotheses,  wverifving  energy  intake and
expenditure or the association with litestyle, coronary heart
disease, metabolic syndrome or other outcomes among HIV-
infected individuals,
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Exposure

HIV status

a) secure record {e.g. surgical records) ‘}':?

b siructured interview where blind (o outcome status ﬁf?
¢) interview not blinded to outcome status

d) written, self-report or medical record only

&) no description

Same method of ascertainment for

ositive and negative
p g b) no

a) yes 'iff

Nﬂl'l ~responsc rale

a) same rate for both groups 'ﬁf
b} non respondents described

¢) rate different and no designation

Outcome

15 the physical activity definition
adequate?

a) yes, with independent validation '}:?
bj yes, e.g. record linkage or based on self reports

¢) no description

Representativeness of sample

a) consecutive or obviously representative '}:?

b) potential for selection biases or not stated

Selection of participants

aj community '}ff

b) hospital

¢} no description

Definition of control group

a) no history of disease {endpoint) 'j,{'f

b) no deseription of source

Fig. (1). The moditied Newcastle-Ottawa Scale® used to assess the quality of the studies, *Adapted from NOS for case-control study, using
the HIV infection as the exposure and physical activity as the outcome with the attributed stars,

Quantitative Data Synthesis

At the database search phase, the overall agreement rate
among investigators was 95%. Disagreements regarding
eligibility or quality of the study were solved by consensus.
Most articles presented prevalence data, but only hall had a
control group in order to compare rates, The majority did not
present the non-response rate, these studies had a low
average score on the adapted Neweastle-Ottawa scale, and no
study reached the maximum score (Table 1),

Participants

A total of 4982 participants were analyzed and their
characteristics were described in Table 1. The main inclusion
criteria entailed adults aged 18 vears or older, who reported
having been tested positively for HIV infection and their

physical activity assessed. Most studies included men and
women. Seven studies enrolled only men, one did not
specify how many of the 66 participants were males or
females, and gender was not reported in one smdy, Most
participants were males (n=3,494), with age ranging between
& and 8] wears, and the mean age ranged from 33 to 47
Years.

Physical Activity Measurement

Most studies adopted standardized mstruments (n=13},
specific questions (n=10), accelerometer or pedometer (n=3),
and a few additionally used laboralory tests, assessing
indirect calorimetry, proxies of enerey expenditure and peak
of oxygen uptake (n=3). The questionnaires used to assess
physical activity included the short wversion of [PAQ
(International Physical Activity Questionnaire), Behavior



490 Current HI'Y Ressarch, 2012, Vol, 10, No, &

Schuelfer-Trevisol of &,

What are the frequency, duration, and intensity of physical activity among HIV-infeeted subjects?
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Fig. (2). Flowchan of article search and selection for systematic review.

Risk Factor Surveillance Survey (BRFSS-PAQ), Minnesota
Leisure Time Physical Activity Questionnaire, Leisure
Activity [nventory and Seven-Day Physical Activity Recall,
Baecke Questionnaire, Modified Paffenbarger Questionnaire,
Daily Life and Sports Exercise. Data were obtained from
face-to-face interviews, administered questionnaires (n=17),
self-completed questionnaire (n=2), and the use of diaries
in=2). All instruments used different protocols to classify
sedentary and active lifestyle. Physical activity was assessed
for the usual pattern and for periods of time that ranged from
one to seven days.

Sedentary Lifestyle or Insufficient Physical Activity

Prevalence of sedentary lifestyle or lack of physical
activity among HIV-infected individuals was described in 13
articles, ranging from 19.0% to 73.3% [13,15-26], The IPAQ)

identified ®1% as physically active, followed by the
accelerometer  ActiGraph  (54%) and the pedometer
DigiWalker (17%), while the prevalence of inactivity was
inverse for the pedometer (83%), accelerometer (46%), and
IPAG (19%) [13]. The other two studies using the IPAQ
either followed the IPAQ protocol for analysis or classified
as active individuals who achieved at least 150 minfweek of
moderate-to-vigorous physical activity [17.26].

The studies that used the Minnesota Leisure Time
Physical Activity Questionnaire considered sedentary patients
who had a total activity metabolic index below 143 keal/day
[20]. Studies using the Baecke Questionnaire did not outline
sedentary behavior or physical inactivity. They presented the
total score as mean and standard  deviation and the
percentage of active individuals in some activities or sports
[27-29].
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Table 1. Characteristics of Observational Studies that Measurement Physical Activity in HIV Infected Patients
Reference, | Number of Stars Paopulation, Study Gender, Age Physical Activity , e
Year of in the Modified Setting and Designoand | (Mean =50 and Instruments and Rgfﬂi:ﬂﬁm [::::::xmh:“
Pulilication NS Dhata Collection | Sample Siee Range) Measurements )
Men with stable .
infection without Prevalence 100% males, : L"“f""] of PA 133016
Paton, 19596, & tumistic study 33,5 vears [iary of PA. {clailv) )
[34] ].. = . =y fulfilled for 2 days. Level of PA 1.4240.14
disease; St George's | n=10 {26-45) imeasared)
Hospital, London.
T‘;‘;ﬂi‘s dd'm's* PA Questionnaire, Walking; 53.8%
Clingerman ':ﬂl11l1.1uﬂ:i  service Prevalence &9, 7% males, reganding frequency Moderate PA: 28 2%+ 25 G
20013, = - b study 404 +833 vears | (d'w) and duration Vigorous PA: 192%* S
for HIV patients, . s . L
[15] Northerm Great n=T8 {23-T) (min'wjof leisure time | * Some participants
Lakes rogion, USA., and occupational PA fulfilled two categorics
L_M‘Emi.nw Average minules of
e o PA: 144+ 31 miniday
LML o [range 43-193 minj
individuals Prevalence Make and Mimi-muotion kxgger Average PA index: 84
Bopp 2004, | receiving care at the study fieiale, wiisl accelerometer, e ' :
[35] aitpraticnt referming Gt 39 £R vears fiow three days, P imdex aveaaged: 34
clinie (18541 LRA%
Columbia, -
. Acceleration index
EOSL.:::II e averaged; 40,22
Leisure Activity
Inventory soore:
Orverall mean: 43 .4
k1.6
Men: 44.0£11.9
Wormen: 420 £123
Leisure time {average .
. TV watching
AIDS Clinical Trial . . scorc) 4504108 inthe | g 5 4;
_— - T o Leisure Actrvity petive We Fg
Rarmirez- Unit at the Prevalence 3% males, Iventary and 41,1599 in the inactive 4522 4 in
Marrero 2004, | 2 University of sty 40,4 8 years %vmﬂr::,- PA Recall o the active vg
21 Puerto Rico, Puerio | n=6% [30-50) : : %mﬁﬁ poit 2300 594200
. I = he inactiv
e keal'day of PA-—related “t:]“mc
emeriy expenditure was group.
used b identify
participanits phyvsically
active: 58 8%
Seven-Day PA Recall:
daily average of 1.2
hors
PA adequate
lecomotion 65%
! Leisure-time exercise
Infectious Disease B . -
Florindo Clinie, Clinical I.‘r-:\ :?lmi:r: ThH.8% males e e, | S13% _ .
E ] . studhy = 16 Likert scale Walking: 33.7% -
2007.[27] Hospital of = {20-5% years) . . A
- . n=220 questions Weight training: 20.2%
Sio Paubo, Brazil. Swimming: 9.6%
ither forms: 36.5%
Orverall score: BY =13
. Light (6.9 +0.8 vs5.7
L. . Cruestions about PA 2 2
Sutinen 2007, F[e?smkl_(j‘en:ml Prevalence ToRG males during the interview +_':!' hiwk, .
[36] 2 University siudy 418+ and indirect Strenuous physical -
e Hospital, Finland. | n=42 Ty e activity (2.4 .7 vs
¥ 27408 hiwk).
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Tahle 1) conid, ...,
Reference, Numiber of Stars Papulation, Study Gender, Age Phiysical Activiry .
Year of in the Modified Setting and Designand | (Mean £SDand | Instruments and R;:i";'ﬁ‘:m‘gjﬁ [}:::::‘m“ge
Pulslication NS Drata Callection Samiple Sie Raiige) Measiire ments
Recommendation of =
Daily life and sports 6 min of mild activity
Unidentified Prevalence . i CXEITISE, prer day
i"':::]mlllﬂﬂﬁ. 1 Between July 2004 | stady igﬂﬂ:?hﬁs recommended by PA 3 1o &0 of moderate iEdT - %%
and May 2007, =63 e Cuide and Institute of | %4.5% niary
Medicine (I0M) Moderate to very
srennows &%
e IPAQ Active individuals ST
Ramirgz- Unit at the Prevalence - ) = = Accekeromet
Marrera 2008, | 2 University of studhy bl o il b Ll b er 467
13 N Pum‘l.ulhm Puctio ) sk 46.5 +8 8 years | Accelerometer Accelerometer 54% P MM
(14 Rico. : - ngrwalker Pedometer | Pedometer 17% ﬂ;“{. t
Outpatients of the
Cieneral Climical - e, .y Y.
Gavrila 2003, Beth Isracl sectional B9 males Huesi s S o B .
1 R . e _ milensity, frequency Mild: 39% 14%
[21] Deaconess Medical | study 437 8.0 vears ) . N
Center. Boston =120 - amid d!.u:ltlun of Moderte heavy: 44%
= 1 = SR L i 1'|
Massachussells, FHerns
LUSA.
Patients on
metabolic
disturbances
assocaated with Spanish verswon for
Diomimgo E[ﬂtm o E::I;;Hl 78T males [rﬂ“&m eisure P4 28% (patients on
2003, 3 Hospital de ' Santa | g gy ifﬂ':r': =03 Questicanaire d4T) and 25.3% 13.3%
[20] . n=1 50 Physically setive: total | (patients on AZT)
‘::mm':";} (21-69) setivity metabalic
e index 2143 kealiday.
Barcelona, Spain
June o August,
2000,
Exervise [hiweek (%
exercisingh)
Tomal acrobic: 2.3 £3.0
Participants (62.2%) for males and
exposed o profease 13428 (33,350 for
inhihitors with far Chuestions about the females
redistribution. type and number of Modermeheavy Mo esercise:
Parkland Health Criss- Bowis of Tight, werobic: 0541 2 (20%) ;ﬂ“ ‘*_";;‘_'::;
Shah 20065, 3 and Hospital sectional BR%% males mioderve and intense vl ([} ;.\,.'m e
[24] Swstems, HIV study 46525 ] vears | activily per week Weaght truining/1ifting: jtﬁ:m'
Clinies ot the n=51 Tota]l mumber of hours | 14423 (44.4%0) wsl
University of Texas SpEnl exercising per (04
Southwestem wieek, Flexibilivy: 0.2 =06
Medical Center, (11.1%) we0.3 208
Dallas, USA. (16,755
Total exercise: 3.944.2
(66,750 vel 72,7
[50ra)
':_:m‘ﬁ"hrnw Lifestyle profile with 3 | Walking or bicveling as
TTIT‘pin ;:de questions reganding: the usual transportation
i -i.d‘uu] 3 Iywalking or bicveling | mode: 6i,7%%
e . Cross- s the usual PA for at least 30
Eidarm 20Kk, ) atlhc n:l.mrlllml | sectional g;“‘{' |F|:lh.*s transporation maodke, mimnules 5 or more days 45.5%
(18] jl.‘!“",‘f e 2]1“;;‘]‘*‘ 2 PA foratleasi 30 | perweek: T6.6% -
F::Eiﬂ‘ lis. Santa n=111 el minutes 5 or mere Lifting or stretching
L.mm_:i:p]l;:_;ﬂ days per week, and exercizes: 2T 0%
Octoh 1I:u ’ 3y lifiing o stretching | Owerall abinal PA:
DE;JEL_ 002 EXercises, 50.5%
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{Table 1} contd.....

Reference, Numiber of Stars Papulation, Study Gender, Age Phiysical Activiry .
Year of in the Modified Setting and Designand | (Mean £SDand | Instruments and R;:i";'ﬁ‘:m‘gjﬁ [}:::::‘m“ge
Publication NOS Dhata Collection Sample Size Range) Measure ments
Participants from
Ty i e tions
diseases clinics
mﬂmzﬁﬁ:k =1 timestweek: 13,75
. . =31 fweek 1%
state) with Duke Activity Scale I"éurtli:.-'ni::li::in 66.3%
. o ith 12
curmulative sz_-s— R3% males !ﬂ{kx iDJ"-_FJ_] with 12 strenuous sports: 47%
Salver 12006, | 4 CRPOEUIRE b0 seetional 41 484 vears ems providing an Hes ) dihe | 3338
[23] - HAART. study 2168 ye indirect measure of [ | 4 ,"‘E."',k aroungiiie | A2
. i . e . i 28%%
E:irﬂi?iﬁ;ur n=4935 EXRETCIER CAPRILY, I‘ar:im'q_:tulc in m_o-:_l.crm
C alth recreational activity:
ommrmonweall ey
University
Wirginia, USA,
May to December,
2002,
Participants Baecke questonnaire E::r:ﬁn;?;n!;g PA
HIV/ATIS, on mvestigated habiteal neither Ha: e c
HAART, Refermal PA, for the last 12 N e
c . Cross- u hs. with 16 seore for the whole
Taime 206 enler for sectional ThH.E% males rn:ml_ 5, wrth | . |ation
’ 3 HIWV/AIDS, Sa0 385 years (20- questions covering PO i -
[29] ] - sty i - I'he final score for
Paulo, S&o Paulo, - 50} three components: L -
. n=223 R . participants with ceniral
Brazl. oceupational activity, nhesity were 275407
Manch o June, betsure time and and _".:;;H.ﬁS-j‘bl' those
202, locometion sctrviles. with no central obesity.
Participants from a
consecutive The first and second
sarmpling at the Baccke questionnaire PA scores were:
AIDS climic, mvestigated habitual Occupational:
Diepartment of Crogs- PA, for the last 12 26205 w82 T 46
Flotindo 2006 Infections Diseases \-.nlliia.licm Mean age 37.2 muonths, with 16 Leisure time:
I’?II R I of the School of " yeany questions covering 23 40,7 vE2 4405 .
B Medicine, ;1=3IZI {26-49.5) three components: Leisure and
University of Sdo occupational activity, locomotion: 2.6 HL6 vE
Paulo, Sdo Paulo, letsure time and 2705
Brazil locomotion activities. Total score
October 2001 1o T3£12vs7541.3
June 2002,
Participanis HIV-
positive, living in
the greater Boston
area o Rhode
ﬁmhmcnlltcd Cross- Cuestionnaine
advertisements, sectional T4.6% males developed IJ!."SEJ]IS.H I_!egul_ar ENEnasE:
Jacoh=on 200K, L . al, [33], for measuring | 50.7%
31 5 Mutrition for Health | analysis of a | 42,6 years the usual gctivity over | Strength - -
Living (NFHL), | cobortstudy | (25-63) [ ey Sl ek
Cohort study of | n=477 past T s e
volumeers with
HIV, comparing
HIY negative of the
WHANES, LI5A
Julw, 20040,
HIV+ and HIV-
with hepatic
100% males .
Mohammied alierations Cross- Cruestions about PA . .
L . - 43, . W eTe
2407, 5 Clinics of the sectional “::;_43 1423 performed. duration, :tml ;ﬁ?ﬁl“ﬁiv ..
[32] Lnrversity Health study {IJV-.%- 1415 mitensity and date and than HIV- ¥ ¥
Metwork. =51 cars - time i the bast week
Oictober 2003 to +
June 2005,
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Tahle 1) canid, ...,
Reference, Numiber of Stars Papulation, Study Gender, Age Phiysical Activiry .
Year of in the Modified Setting and Designand | (Mean £SDand | Instruments and R;:fﬂﬂf&“ﬂm [}:::::‘m“ge
Publication NOS Dhata Collection Sample Size Range) Measure ments
Outpatient cline: at Cross Mone 36 (37%)
Kowal 2008 | ﬂm‘r‘;;ﬂﬂm sectional % males Questions about health xﬂg‘h;;f;f“ L
ST 94487 years | behaviors include . '
[25] haspital in an urhan :Iug%r 4 years | hehaviors included PA Mo tham thres times
area. per week 23 {24%)
HIV positives
Lovw: 48 (25 7%)
Moderate: 63 (33.0%)
High: 79 (413%,)
Infectious Discases Walking: 90.1%
Unit Cross HIV negatives
. IO o .y "
Filipas 2008 The Al Er""' sectional if‘j’f’ Males IPAQ) short version, | 0 24 (34.3%) " 24%
(17 5 Huspital, study £} Ll week Mlndurah.. 23 (32.9%)
Melboume, ;1=2|§] (1551} High: 23 (32 4%
Mustralia. Walking: &4.3%%
Al 2004, Mot fulfilled
classafication
142 (73.8%) HIV- vs
A6 (65 AN ) HIV p
<005
Exercise (number of
Oratpatient Ceneral Curment exercise was :?:::::?:z;;?ﬂmtimi
Clinical Research Cross evaluated using 3 " ' 4747 1
Tsindras 2000 Center of Beth W-;:t‘ljﬂl'lﬂ R5.3% male multiple-choice ?“: P ;1 L .t1i .
:’_.'J s 13 Tsrael Deaconess ) o s questions regarding the A m:tll it -
371 : siudy 44.1 £7.9 years . . group: 4,142 8
Medical Center 118 type and intensity of Mived fat redistibuti
(BIDMC), e exercise, frequency et Tt redistrbution
el and I:Iuﬁ;tim group: 3,718
) ’ ’ Fat wasting group:
53423
The Tufls Nutrition Cruestions about
Collaborative ERETCES Ware
{THC ) Sudy. Cross- determinate fiom the , A
Persoms with or sectional ) aundics comparter- Sw.quﬂgmg "
Tang 2010. | 4 without HIV living | study 0% males assisted self-interview | FoBUEr strength raining | _
[35] inthree UScities | n=511 ARSIy acash ad 30% engaged n
{Baltimore, Boston, | 54.4% HIV+ Regular strength regular aerobic exercise
Providense), USA. training = 1w
2005-2007, Avrobic exercise =1iw,
Subjects wene
Ouipatient Health considerad active i’
o k]
Schuclter- Care Center, state | Cross- S06%males | TPAQ “m“ui'ﬁfﬁﬂ." o :‘: [PAQ 42.3%
; of Rio Grande do | sectional e " . o Acceleromel
Trevisol 20000, | 4 sul study 39,1 =101 ActiGraph micnsity at least 150 er 66.7%
[26] Hralr_'il w=1 240 (18-T8) Accelerometer mimbw, Active o
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These several criteria used for defining lack of physical
activity resulted in barely comparable prevalence rates. For
instance, one of the studies defined the exercise behavior
based on the answer to the question: “how many fimes a
week do wou engage in physical activity?”. Those who
reported never exercising, or exercising less than once a
month, once a month, every few weeks, or twice a week
were aggregated into non-exercising category [19]. In
another study, inactive were those who neither walked for
more than 10 minutes at a time, nor performed moderate,
vigorous, or strengthening physical activity [15]. In a few
studies, individuals who performed some types of exercises
{running, jogging, weight training) were classified as
physically active [27 30]. For one study, the rate of inactive
or sedentary individuals was not described and had to be
extracted from the difference on percentages shown in the
figures [21]. Ramirez-Marrero e al.  defined those
participants with energy expenditure below 300 keal/day as
inactive [22]. Shah & al. did not present the cutoft point for
physical activity, but this article presented the percentage of
active individuals separated by gender, thus allowing
caleulation of the overall percentage of inactive subjects
[24]. In another study, using the lifestyle questionnaire
created by MNahas, those participants who scored below 27
were classified as poorly physically active | 18], Salyer ef al.
defined inactive as those who performed < 2 times of
physical activity per week [23]. Arendt af al. defined active

as those who did usual physical activity during daily living
activities, such as houschold shores, walking to get the bus
ete, [16].

Effects of Physical Activity Undertaken

The effect of physical activity has been established as
inversely related to several metabolic disorders, such as high
level of triglycerides and insulin resistance [21], and directly
associated with an increase in CD4 T-lymphocyte counts, a
slower HIV progression and death with AIDS [19] and High
Density  Lipoproteins (HDL) level [24]. Some studies
suggested that physical activity was related to higher quality
of life [15], and the potential explanation was that healthier
body composition was more prevalent among active ones
[22]. Arendt &t &l [16] attributed the metabolic abnormalities
to high-fat diet with low intake of micronutrients and fiber,
rather than to the lack of physical activity and energy gain,
noting that patients with metabolic syndrome generally were
overweight or obese, despite having a satisfactory level of
physical activity.

Level of Physical Activity Among HIV-Positive and -
Negative Subjects

The comparison between HIV-infected and non-infeeted
subjects regarding levels of physical activity was conducted
on five studies. In two studies, HIV-negative subjects had
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higher prevalence of physical activity than those with HIV-
infection, but there were controversial results for those on
potent highly active antiretroviral therapy (HAART) [30.31].

The energy expenditure from vigorous physical activity
was higher among HIV-negative and untreated HIV-positive
individuals than among those on HAART [30]. However, in
one study there was no statistically significant difference
between  HIV-infected individuals  with  or  without
antiretroviral treatment. However, when comparison was
made between HIV-infecied and those without IV
infection, the latter performed regular physical activity more
frequently (46% vs 60%, respectively) [31]. A third sdy
detected that HIV-positive patients reported more physical
activity  than the non-infected ones. However, the
comparison  group  was  composed  of  patients  with
nonaleoholic fatty liver disease [32].

The smdy by Fillipas & al. [17] showed that HIV-
positive individuals spent more time in performing vigorous
physical activity (P value = 0.034) and physical activity in
general (P wvalue = 0.01) than HIV-negative individuals,
Similarly, with regard to energy expenditure at each
intensity, they showed that HIV-positive patients had higher
expenditure in vigorous (P value = 0.,03), moderate (P value
= (040} and total (P value = 0.02) activities than HIV-
negative individuals.

Finally, a fifth study did not find differences in the level
of physical activity carried oul among HI'V-infected and non-
infected individuals [19].

DISCUSSION

This systeratic review screened 2,838 studies measuring
physical activity performed by HIV-infected adults. Despite
extensive literature search to obtain studies. only a few met
the eligibility eriteria. Moreover, the studies had low quality
score, assessed by the modified Newcastle-Ottawa Scale, in
addition to heterogeneity in the methods of physical activity
measurement. The absence of a reference test for the
assessment of physical activity in population-based studies
contributed to the diversity of methods used to measure
physical activity, which precluded from conducting a
quantitative meta-analysis,

There were also confroversial results with regard to the
difference of physical activity levels among HIV-infected
and uninfected individuals. However, there were few studies
with a control group for conducting this analysis, While
Mohammed ef &l [32] and Fillipas ef al, [17] rejected the
null hypothesis, detecting that HIV-infected individuals had
higher levels of physical activity in comparison  with
uninfected individuals, Smit ef &/, [30] found that individuals
without HIV infection performed physical activity for longer
periods than theinfected ones, Jacobson e al. [31] also
reported that the practice of regular physical activity over the
past 30 days was higher among individuals  without
infection, while Mustafa & &, [19] found no difference
between the groups.

In order to avoeid the variability in the measurement of
physical activity, the percentage of sedentary lifestyle or
physical inactivity which ranged from 19% to 73% was
assessed [13], An estimate from the United States for the last

Schuelfer-Trevisol of &,

decade showed that 43% 1o 50% of the adult population did
not perform physical activity during leisure time [1]. A study
conducted between  1996-1997 in two  most  populous
Brazilian regions, Southeast and Northeast, found a
prevalence of 87% of sedentary lifestyle [33].

In conchosion, there are few well-designed studies with
adequate sample size to represent the population of HIV-
infected individuals. From the evidence available, it was not
possible to caleulate a pooled estimate of the level and
intensity of physical activity performed by HIV-infected
patients.

LIMITATIONS

The studies  available had  low  guality and  high
heterogeneity, which precluded the caleulated summary
estimate of physical activity prevalence. The lack of
temporality of most studies, did not allow determining
whether inactivity or sedentary lifestyle was due to the
infection or whether it could be influenced by the
antiretroviral treatment. Further studies are needed of using
the same standardized instruments to determine the level of
physical activity, and larger samples of HIV-infected
individuals assessed to establish how physical activity works
on the clinical parameters.
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