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Background: In the general population, sport activity is associated with better health and better self-esteem. Among
people living with HIV (PLHIV), sport activity could also be associated with better self-esteem. The main objective of
our study was to assess the association between sport activity and self-esteem among people living with HIV. The
secondary objectives were to evaluate the associations between sport activity with fatigue as well as with pain.

Methods: We performed a cross-sectional observational study among PLHIV in our region (Pays de la Loire in France).
Each adult seen in routine HIV care was invited to participate in the study. Participants were invited to fill out self-
questionnaires about sport activity, self-esteem, fatigue, and pain. The 2 groups of participants with and without sport
activity were compared with a T Student test for self-esteem, fatigue, and pain scales.

Results: Among the 1160 people included in the study, 47% performed sport activity. The self-esteem score was bet-
ter in the “sporting group” compared with the “non sporting group” (Rosenberg mean scale 32.7 +5.1/40 vs 31.945
p=0.01). The Functional Assessment of Chronic Iliness Therapy Fatigue scale showed a lower fatigue in the sporting
group than in the non-sporting group (mean total score 125+ 22 vs 118+ 24 p<0.0001). The sporting group had a
lower mean pain score (1.1 &£ 1.8) than the non sporting group (1.4 4 1.9 p=0.004).

Conclusions: Among PLHIV in our region, sport activity was associated with better self-esteem, lower fatigue and
lower pain. Sport activity should be included in patient care for people living with HIV.

Background

Sport activity is defined as physical activity to improve
physical condition, and set of physical exercises in the
form of individual or collective games, practiced by
observing certain specific rules (which may give rise to
competitions). Among people living with HIV (PLHIV),
sport activity is associated with better health, physi-
cally and psychologically [1-4]. Self-esteem, defined
as the favorable opinion of oneself, is important to the
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self-management of a chronic illness [5], and is associ-
ated with better adherence to anti-retroviral treatment
[6]. Sport should improve self-esteem, could be benefi-
cial, and therefore should be included in patient care for
patients.

The main objective of our study was to assess the asso-
ciation between sport activity and self-esteem. The sec-
ondary objectives were to assess the prevalence of sport
activity, and to evaluate the association between sport
and fatigue, sport and pain.
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Methods

We performed a cross-sectional study among PLHIV
from May to October 2019, in the 5 HIV treatment
centers of the Pays de Loire region in France. Each
adult seen in routine HIV care was invited to par-
ticipate in the study. During medical consultation, the
practitioner collected informed consent for all subjects.
Participants were invited to fill out self-questionnaires
about their sport activity (what sports they do (open-
ended question), how many times per week, duration
of sports sessions). Moreover, they filled out self-ques-
tionnaires about self-esteem (Rosenberg scale), fatigue
(Functional Assessment of Chronic Illness Therapy
Fatigue scale: FACIT-F scale), and pain (analogic pain
scale, from 0 to 10). A higher score was associated
respectively with higher self-esteem, higher pain and
lower fatigue (FACIT-F scales were re-coded such that
a higher score indicates lower fatigue). Socio-demo-
graphic and clinical data were collected from electronic
medical records NADIS®. The study was approved by
the French national Ethics Committee (Comité de Pro-
tection des Personnes).

Table 1 Participants'characteristics
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The 2 groups of participants with and without sport
activity were compared with a T Student test on self-
esteem, fatigue, and pain scales. The threshold for statis-
tical significance was p <0.05.

Results
Among the 4800 PLHIV of the 5 HIV centers of the Pays
de Loire region, 1160 answered the self-questionnaire
and were included in the study. Participants’ character-
istics (Table 1) were similar to the 4800 PLHIV of our
region. Among them, 299 were women (26%), 857 men
(74%) and 4 transgender (0,3%); the median age was
51 years old and the mean (min-max) age was 50 (age
range 18—88). Most of them were born in France (77%)
and had a professional activity (61%). Half of the people
(49%) declared that they lived alone. Ninety-nine percent
of PLHIV were on antiviral treatment; HIV was con-
trolled in most of them: 94% had an undetectable HIV
viral load, with a median of CD4 of 698/mm?,

Sport activity was performed by almost half of the
people (47%): 44% of women, 48% of men and 3 of 4
transgender participants. Jogging or bicycling were the

All participants No sport activity Sport activity p value
n=1160 n=610 n=>550

Gender, n (%) 033

Female 299 (25.80%) 165 (27.1%) 134 (24.4%)

Male 857 (73.9%) 444 (72.8%) 413 (75.1%)

Transgender (M — F) 4(0.3%) 1 3
Age (years), median (IQR) 51 (58— 42) 51 (58-43) 50.5 (59-42) 0.68
BMI, median (IQR) 24.1(27.1-21.7) 24.4(27.7-21.6) 2392 (26.3-21.8) 0.22
BMI> 30 kg/m?, n (%) 139 (12. O%) 86 (14.6%) 53 (10.0%) 0.02
France-native, n (%) 893 (77.0%) 474 (77.7%) 419 (76.2%) 0.54
Active employment, n (%) 703 (60.6%) 357 (60%) 346 (64.1%) 0.16
Living single, n (%) 572 (49.3%) 299 (49.7%) 273 (50.5%) 0.79
CDCstage C, n (%) 227 (19.6%) 122 (20%) 105 (19.1%) 0.70
Way of HIV-transmission, n (%) 0.28

MSM 572 (49.3%) 295 (48.4%) 277 (50.4%)

Heterosexual 461 (39.7%) 239 (39.2%) 222 (40.4%)

Unknown 32 (2.8%) 17 (2 8%) 15 (2.7%)

Other 95 (8.2%) 9 (9.7%) 36 (6.6%)
HCV and/or HBV coinfection, n (%) 51 (13.0%) 88 (14.4%) 63 (11.5%) 0.13
Duration of HIV infection (years), median (IQR) 143 (23.5-7.1) 5244-7.1) 136 (22.9-7.1) 0.10
On Current ART, n (%) 1146 (98.8%) 601 (98.5%) 545 (99.1%) 0.27
Participants on ART and virologically controlled, n (%) 1094 (94.3%) 573 (95.7%) 521 (95.8%) 0.93
Duration of ART (years), median (IQR) 11.0(19.9-5.7) 11.5(20.5-5.7) 106 (19.1-5.7) 0.17
CD4 cells count (/mm?), median (IQR) 698 (904-510) 705 (910-505) 694 (899-520) 0.82
Nadir CD4 cells count (/mm?), median (IQR) 261 (387-131) 245 (368-122) 274 (403-145) 0.04

ART Antiretroviral therapy, BMI body mass index, CD4 Cluster of differentiation 4, CDC centers for disease control, HCV hepatitis C infection, HBV hepatitis B infection,
HIV human immunodeficiency virus, IQR interquartile range, MSM men who have sex with men

Participants’ characteristics of the total population (n=1160) and each sub-group (with or without sport activity)
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most common sports (45%), followed by strength training
(30%) and hiking (27%). Most people (51%) said they did
2 or more sports. Almost half of the subjects with sport
activity (46%) did sport 3 times a week or more often.

The self-esteem score was better in the sporting group
compared with the non-sporting group (Rosenberg mean
scale 32.74+5.1/40 vs 31.9+5/40; p=0.01). The FACIT-
F total score showed lower fatigue in the sporting group
than in the non sporting group (125+22 vs 118+ 24;
p<0.0001). The sporting group had a lower mean pain
score (1.1£1.8) than the non-sporting group (1.4+1.9
p=0.004) (Table 2).

Discussion

The proportion of patients having a sport activity is 47%
in our study: this is slightly more than in the general adult
population of our region: 43% in 2017 [7].

The self-esteem mean score was 32.2/40 in our popu-
lation: it represents a medium self-esteem. This score is
slightly better than that of a study with 253 adults of the
general French population: Rosenberg self-esteem mean
score: 30.9 [8].

Sport activity is associated with better self-esteem
in our study. This is concordant with a meta-analysis
of studies in the general adolescent population, which
shows that physical activity intervention improves feel-
ings of self-worth [9]. In the adult population, some ran-
domized studies show a beneficial impact of sport on
self-esteem. In a Spanish randomized study of 360 adults
with chronic diseases, self-esteem increased significantly
in the walking program group [10]. In the PLHIV popu-
lation, a randomized study with 40 men showed that a
twice-weekly, 6-month sport program, improved self-
efficacy [3].

Fatigue was lower among sporting people in our study.
Similarly, Webel and al. [11] found that lower fatigue was
associated with physical activity, among 5300 PLHIV
in the USA. Similar results have been shown in cancer
patients. In a review of 56 randomized studies that inves-
tigated the effect of exercise on cancer-related fatigue,

Table 2 Results of the self-esteem, fatigue and pain scales
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aerobic exercise helped to reduce fatigue both during and
after treatment of cancer [12].

Pain was lower among sporting people in our study.
Similarly, lower pain was associated with physical activity
in the study of Webel and al. [11]. In a randomized study
of 33 cancer patients receiving chemotherapy, pain was
significantly reduced in the sporting group (biking) [13].
Possible explanations are activation of central pain inhib-
itory systems and higher production of endorphins [14].

Our study has limitations. Subjects with difficulties in
understanding French were likely under-represented. To
avoid confounds, multivariable analyses are more rel-
evant. Our results cannot be extrapolated to the general
population living with HIV. However, the strength of our
study is the significant size of the PLHIV population.

Conclusions

Among PLHIV in our region, sport activity was associ-
ated with better self-esteem, lower fatigue and lower
pain. Thus, health care workers should encourage PLHIV
to perform sport activity.
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Scales No sport activity N=610 Sport activity p value (T
N=550 Student
test)
Self-esteem Rosenberg scale, (mean = standard deviation /40) 31945 327451 0.01
Fatigue FACIT-F® total scale, (mean = standard deviation /160) 118+24 125422 <0.0001
Pain analogic scale, (mean + standard deviation /10) 14+£19 11£18 0.004

Results of the self-esteem, fatigue and pain scales, among participants with sport activity (N =550) vs without activity (N=610). A higher score is associated,

respectively with higher self-esteem, higher pain and lower fatigue
2 FACIT-F: Functional Assessment of Chronic lliness Therapy Fatigue



Grandiere Perez et al. BMC Infectious Diseases (2022) 22:858

Availability of data and materials
The data-sets used and/or analysed during the current study are available
from the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate

This study was approved by the French national Ethics Committee on March
20,2019 (Commission nationale des recherches impliquant la personne
humaine, authorization number 19.01.21.50514). all methods were performed
in accordance with the relevant guidelines and regulations (Declarations of

Helsinki). Consent to participate: during medical consultation, each participant

received information verbally and read the information letter. Informed
consent was obtained from all subjects and/or their legal guardian(s). Then,
consent to participate was documented in their medical record.

Consent for publication
Not applicable.

Competing interests

Lucia Grandiére Pérez, Clotilde Allavena, Solene Sécher, Sylvain Durand,
Antoine Grégoire, Yves-Marie Vandamme, Hikombo Hitoto, Sophie Leautez
Nainville, Christophe Michau, Eric Billaud declare that they have no competing
interest in this study.

Author details

'Service des Maladies Infectieuses et Tropicales, Centre Hospitalier Le

Mans, 194 Avenue Rubillard, 72037 Le Mans, France. 2Service des Maladies
Infectieuses et Tropicales, Centre Hospitalier Universitaire Nantes Hotel-Dieu,

1 Place Alexis Ricordeau, 44093 Nantes Cedex 1, France. *COREVIH Pays de la
Loire, CHU Nantes Hotel-Dieu, 1 Place Alexis Ricordeau, 44093 Nantes Cedex
1, France. 4Département STAPS, EA 4334 Motricité, Interactions, Performance,
Le Mans Université, Avenue Olivier Messiaen, 72085 Le Mans Cedex 09, France.
*Service des Maladies Infectieuses et Tropicales, Centre Hospitalier Univer-
sitaire ANGERS, 4 Rue Larrey, 49000 Angers, France. ®Service de Médecine
Post-Urgence, Centre Hospitalier Départemental Vendée, Boulevard Stéphane
Moreau, 85925 La Roche Sur Yon Cedex 9, France. ’Service de Médecine
Polyvalente, Centre Hospitalier Saint-Nazaire, 11 Boulevard Georges Charpak
BP414, 44600 Saint Nazaire, France.

Received: 21 May 2022 Accepted: 4 August 2022
Published online: 17 November 2022

References

1. O'Brien KK, Tynan AM, Nixon SA, Glazier RH. Effectiveness of aerobic
exercise for adults living with HIV: systematic review and meta-analysis
using the Cochrane Collaboration protocol. BMC Infect Dis. 2016;16:182.
https://doi.org/10.1186/512879-016-1478-2.

2. O'Brien KK, Tynan AM, Nixon SA, Glazier RH. Effectiveness of Progres-
sive Resistive Exercise (PRE) in the context of HIV: systematic review and
meta-analysis using the Cochrane Collaboration protocol. BMC Infect Dis.
2017;17:268. https://doi.org/10.1186/512879-017-2342-8.

3. Fillipas S, Oldmeadow LB, Bailey MJ, Cherry CL. A six-month, supervised,
aerobic and resistance exercise program improves self-efficacy in people
with human immunodeficiency virus: a randomised controlled trial. Aust
J Physiother. 2006;52:185-90. https://doi.org/10.1016/50004-9514(06)
70027-7.

4. Ibeneme SC, Uwakwe V, Myezwa H, et al. Impact of exercise training on
symptoms of depression, physical activity level and social participation in
people living with HIV/AIDS: a systematic review and meta-analysis. BMC
Infect Dis. 2022;22:469. https://doi.org/10.1186/512879-022-07145-4.

5. JuthV, Smyth JM, Santuzzi AM. How do you feel? Self-esteem predicts
affect, stress, social interaction, and symptom severity during daily life in
patients with chronic illness. J Health Psychol. 2008;13(7):884-94. https://
doi.org/10.1177/1359105308095062.

6. Mills EJ, Nachega JB, Bangsberg DR, Singh S, Rachlis B, Wu P, et al. Adher-
ence to HAART: a systematic review of developed and developing nation

Page 4 of 4

patient-reported barriers and facilitators. PLoS Med. 2006,3:e438. https://
doi.org/10.1371/journal.omed.0030438.

7. Observatoire Régional de la Santé des Pays de la Loire (2019): Statut
pondéral, activité physique, pratique sportive dans les Pays de la Loire.
Résultats du Barometre de Santé publique France 2017, https://www.
orspaysdelaloire.com/sites/default/files/pages/pdf/2019_PDF/2019_
bs2017_statutponderal_1.pdf. Accessed 01 May 2022.

Petit F, Hubert-Buron A, Mollet-Boudjemline A, Sechepine A, Milcent K,
Guyonnet C, et al. Mise au point et validation d'un outil d‘évaluation de
la santé sexuelle sous forme d'auto-questionnaires pour une application
aux maladies métaboliques [Construction and validation of an evalua-
tion tool of sexual health using self-administered questionnaires for an
application to metabolic diseases]. Prog Urol. 2013;23:210-8. https://doi.
0rg/10.1016/).purol.2012.10.014.

9. LiuM,Wu L, Ming Q. How does physical activity intervention improve
self-esteem and self-concept in children and adolescents? Evidence from
a meta-analysis. PLoS ONE. 2015;10: e0134804. https://doi.org/10.1371/
journal.pone.0134804.

10. Villalobos F, Vinuesa A, Pedret R, Reche A, Dominguez E, ArijaV, et al.
Efecto de un Programa de actividad fisica sobre la autoestima en sujetos
con enfermedades cronicas. Ensayo de intervencion comunitaria «Pas a
Pas» [Effect of a Physical activity program on self-esteem in subjects with
chronic diseases]. "Pas a Pas”community intervention trial. Aten Primaria.
2019;51:236-44. https://doi.org/10.1016/j.aprim.2017.11.011.

11. Webel AR, Willig AL, Liu W, Sattar A, Boswell S, Crane HM, et al.

Physical activity intensity is associated with symptom distress in the
CNICS Cohort. AIDS Behav. 2019;23:627-35. https://doi.org/10.1007/
$10461-018-2319-7.

12. Cramp F. Exercise for the management of cancer-related fatigue in adults.
Cochrane Database Syst Rev. 2012;11:006145. https://doi.org/10.1002/
14651858.CD006145.pub3.

13. Dimeo F, Fetscher S, Lange W, Mertelsmann R, Keul J. Effects of aerobic
exercise on the physical performance and incidence of treatment-related
complications after high-dose chemotherapy. Blood. 1997;90:3390-4.

14. Droste C. Transient hypoalgesia under physical exercise-relation to silent
ischaemia and implications for cardiac rehabilitation. Ann Acad Med
Singap. 1992;21:23-33.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://doi.org/10.1186/s12879-016-1478-2
https://doi.org/10.1186/s12879-017-2342-8
https://doi.org/10.1016/s0004-9514(06)70027-7
https://doi.org/10.1016/s0004-9514(06)70027-7
https://doi.org/10.1186/s12879-022-07145-4
https://doi.org/10.1177/1359105308095062
https://doi.org/10.1177/1359105308095062
https://doi.org/10.1371/journal.pmed.0030438
https://doi.org/10.1371/journal.pmed.0030438
https://www.orspaysdelaloire.com/sites/default/files/pages/pdf/2019_PDF/2019_bs2017_statutponderal_1.pdf
https://www.orspaysdelaloire.com/sites/default/files/pages/pdf/2019_PDF/2019_bs2017_statutponderal_1.pdf
https://www.orspaysdelaloire.com/sites/default/files/pages/pdf/2019_PDF/2019_bs2017_statutponderal_1.pdf
https://doi.org/10.1016/j.purol.2012.10.014
https://doi.org/10.1016/j.purol.2012.10.014
https://doi.org/10.1371/journal.pone.0134804
https://doi.org/10.1371/journal.pone.0134804
https://doi.org/10.1016/j.aprim.2017.11.011
https://doi.org/10.1007/s10461-018-2319-7
https://doi.org/10.1007/s10461-018-2319-7
https://doi.org/10.1002/14651858.CD006145.pub3
https://doi.org/10.1002/14651858.CD006145.pub3

	Sport and self-esteem in people living with HIV: a cross-sectional study
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Background
	Methods
	Results
	Discussion
	Conclusions
	Acknowledgements
	References


